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Storage battery assembly
The present invention relates to a storage battery assembly for vehicles comprising:

- a plurality of battery cells, each battery cell comprising a closed cell
housing and at least one cell terminal extending from the cell housing,

- electric conductive bars mounted on dedicated cell terminals, said
conductive bars electrically connecting battery cells, and

- at least one circuit board comprising electronic circuitry provided for
monitoring and/or controlling of battery cells.

Storage battery assemblies are widely used for power supply of electronic devices
and are of main importance for hybrid vehicles. Hybrid vehicles requires high
sophisticated cell arrangements in view of cooling the storage battery and control of
the cells. Therefore, control units are provided for a set of cells comprising at least
one of a temperature sensor, a voltage sensor and a current sensor for monitoring

the status of a set of cells.

A storage battery assembly for vehicles comprises a high number of battery cells
which have to be mounted and connected together in a housing by use of conductive
bars. This is time consuming and causes high costs of manufacturing. Moreover, the
electronic circuitry provided for monitoring and/or controlling of single battery cells or
a group of battery cells has to be connected to cell terminals or conductive bars.
Again, establishing the connections is time consuming. Further, due to the wide
temperature range in a battery housing and due to high vibrational load of the
storage battery assembly, a very stable design of the connections is required.

DE 10 2005 055 418 B3 discloses, for example, a storage battery assembly
comprising a plurality of prismatic battery cells connected one to each other by use of
terminals extending to a battery cell housing and carrying an U-formed connection
plate. An adjacent battery cell is plugged into the U-formed connection plate and is

welded with its housing providing the negative pole to the connection plate.
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DE 100 11 233 B4 discloses a battery pack comprising temperature sensors located
on a row of battery cells for measuring the temperature of the battery cells.

DE 10 2004 043 138 A1 discloses a béttery‘ cover comprising integrated contact
portions for connecting to the battery terminals and comprising electronic circuitry.
The battery cover can be placed on top of a battery comprising a plurality of battery

cells and is intended for use with a starter battery.

EP 1 250 720 B1 discloses a battery cell comprising a battery cell housing and
electronic circuitry incorporated into the battery cell housing. A battery cell terminal is
connected to the electronic circuitry by use of a spring contact member. The
electrodes inside the battery cell housing are connected to a contact plate at the

bottom side of the circuit board comprising the electronic circuitry.

US 2006/0091891 A1 discloses a battery assembly comprising a plurality of prismatic
battery cells and bus bars on the top of the cell assembly for connecting adjacent
battery cell terminals. Temperature measurement members are attached to the bus
bars. A printed circuit board made of a thin cupper laminate is connected to the bus
bar. A circuit is printed at the printed circuit board to which electric current is
transmitted from the bus bar via protrusions and electric current is transmitted from a
thermistor via through holes. The printed circuit board is connected to a battery
management system, at which a voltage measuring device and a temperature

measuring device are mounted.

KR 10 2004 0005066 A discloses a device for connecting battery cells of hybrid
electric vehicles comprising a printed circuit board equipped with an electrical circuit
for serial or parallel connection of the cells of a battery. The printed circuit board is
electrically connected to each of cells to connect cells in a serial or parallel. A voltage
measurement connection socket is connected to the electrical circuit of the printed

circuit board and a cell voltage measurement unit.

GB 2 375 223 A discloses a battery management system comprising a printed circuit
board and a plurality of electrochemical cells. The printed circuit board is plugged

onto cell terminals protruding from the battery cell housing and screwed onto the



10

15

20

25

30

PCT/IB20 06/ 02011

3€WO0 2009/016491-1 3 PCT/1IB2008/002011

battery terminals by nuts. The printed circuit board carries hardware and software
components in a number of sensors for monitoring and controlling the battery pack.
Further, the printed circuit board carries tracks for connecting a pair of cell terminals
respectively. Thus, a connection of battery cells serial or parallel and a connection of
battery terminals to electronic circuitry for monitoring and controlling battery cells is
achieved in one step simply by screwing the printed circuit board onto the cell
terminals.

DE 10 2006 002 457 A1 discloses an electrical connector between a printed circuit
board and a battery terminal. An electric conductive bushing mounted in a hole of the

printed circuit board is plugged and welded onto a battery terminal pose.

US 7,028,389 B2 discloses a fixing device for a printed circuit board comprising an
elastic washer mounted between the printed circuit board and a fixing pillar. Electric
current is able to flow from conductive lines on the printed circuit board through the

elastic washer and the fixing pillar to a shell.

DE 203 20 473 U1 discloses a shunt provided in a plate like connector element for -

cell terminals.

In view of this prior art, the object of thé present invention is to improve a storage
battery assembly and to allow cheap interconnection of a circuit board and cell
terminals and easy and reliable interconnection of cell terminals to each other by use

of conductive bars.
The object is achieved with a storage battery assembly for vehicles comprising:

- a plurality of battery cells, each battery cell comprising a closed cell housing

and at least one cell terminal extending from the cell housing,

- electric conductive bars mounted on dedicated cell terminals, said conductive

bars electrically connecting battery cells and
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- at least one circuit board comprising an electric circuitry provided for

monitoring and/or controlling of battery cells,
wherein

- cell terminals are carrying electrically conductive interconnection washers
mounted thereon, wherein said interconnection washers extending to a
dedicated circuit board and being connected wifh electronic circuitry on said
réspective circuit board, and wherein said circuit board connected to at least
one interconnection washer being located adjacent to the at least one cell

terminal to which the at least one interconnection washer is connected.

According to the present invention, electric conductive bars are mounted on
dedicated cell terminals independent from the at least one circuit board. The at least
one circuit board is connected to dedicated cell terminals by use of interconnection
washers. Said interconnection washer has the advantage, that the connéction of a
cell terminal and a circuit board can be made close to the cell terminal. Further, the
washer can be mounted onto the cell terminal together with the bus bar.

The at least one interconnection washer is preferably elastic, so that the washer and
the connection between the circuit board and the battery terminal by use of the

washer stands high vibrational load.

Further it is preferred when at least one of the circuit boards is located between the
respective battery cell housing and conductive bars. In this preferred embodiment,
the intermediate space between the battery cell housing and the conductive bars are
used to place the circuit boards. The advantage of this design is, that the circuit
board can be fastened in the gap between the cell housing and the conductive bars
by the conductive bars itself. The contact between the battery cell terminals and the

circuit boards is established by use of the interconnection washers, which are also

securely fastened by the conductive bars mounted to the battery terminals.

In order to avoid short circuits especially when using electric conductive cell

housings, an insulation layer should be provided between the circuit board and the
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adjacent cell housing and/or an adjacent conductive bar. The insulation layer can be
made as integral part of the printed circuit board.

In a preferred embodiment, at least one of the circuit boards are comprising holes
corresponding to the location of the cell terminals. Said circuit boards are located on
battery cells with the cell terminals extending through respective holes of the circuit
board. Thus, when mounting a storage battery assembly, first circuit boards are
plugged into the cell terminals with the interconnection washers extending from the
printed circuit board to the respective battery cell terminals. Second, the conductive
bars are fastened to respective battery cell terminals, whereby electrically connecting
adjacent battery cells and dedicating washers and establishing an electrical

conductive connection of battery cell terminals and interconnection washers.

Advantageously, at least one of the circuit boards is placed on top of the at least one
of the cell housings with the cell terminals extending over the at least one circuit
board. The interconnection washers are mounted to said extending cell terminals
having elastic legs of a height being grater than the gap between the upper surface
of a circuit board to which the interconnection washer is connected and the
connection between the interconnection washer and the respective cell terminal. Said
elastic legs being spring biased to the circuit board when connecting the respective

interconnection washer to the dedicated cell terminal.

By use of the elastic legs of the interconnection washers having a height being
greater than the gap between the upper surface of the circuit board in the connection,
a spring biased contact of the washer to the printed circuit board is achieved, which

can stand high vibrational load.
Further, it is of advantage when at least one of the circuit boards is flexible. .

At least one of the interconnection washer can be welded or soldered to a conductor
path on a dedicated circuit board. Soldering or welding the interconnecting washer to
the dedicated conductor path on the circuit board has the advantage over a press
contact to be more reliable. Further, the interconnection washer can be welded or

soldered to the printed circuit board before mounting the printed circuit board onto
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the battery cell assembly. Thus, the printed circuit board can be assembled in one
step to the battery cells. In a next step, the conductive bars are installed on the

battery cell terminals, thereby fastening the washers to the cell terminals.

In another preferred embodiment, the interconnection washers are_placed on top of a
free end of a dedicated cell terminal. The conductive bars are placed on top of a
respective interconnection washer. Said cell terminals are comprising internal
threads and said interconnection washers and conductive bars comprising respective
openings. A cell terminal, an interconnection washer and a conductive bar are
mounted together by a screw extending through the openings of the conductive bar
and the interconnection washer and screwed into the internal thread of the cell
terminal. The use of the internal thread in the cell terminal has the advantage, that
cell terminal, interconnection washer and conductive bar can be mounted together in
one step providing a high reliable electrical and mechanical connection, which can

stand high vibrational load.

In another preferred embodiment, at least one of the interconnection washer is
formed by a metal cap comprising a base plate, a side wall circumferential
surrounding the base plate and a foot plate extending from the side wall to the
outside at the lower edge of the opposite side of the base plate forming a rest for a
circuit board. Said base plate being located at an upper edge of the side wall. Spring
legs are extending from the side wall in the direction to the rest and away from the
cap. Said spring legs provided on the cap are having a length adapted to spring
biased fixing a circuit board resting on the rest.

Thus, the printed circuit board can be plugged onto the interconnection washer and
can be held by the foot plate forming a rest for the circuit board and by the spring

legs forming a stud.

In another preferred embodiment, at least one of the interconnection washer is
formed by an upper metal ring and a lower metal ring and a metal plate extending
from the lower metal ring to the upper metal ring. The metal plate is integrally formed
with said upper metal ring and said lower metal ring providing a spring element
between the lower metal ring and the upper metal ring. The lower metal ring is
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mounted on a cell terminal and the upper metal ring is mounted on a circuit board.
Preferably, the lower metal ring has the diameter smaller than a diameter of the
upper metal ring. Then, the metal plate is helically wound with a diameter increasing
from the connection print with a lower metal ring to the connection point with the
upper metal ring. Preferably, the metal plate extends from the inner edge of the

upper metal ring to the outer edge of the lower metal ring.

Said interconnection washer can be picked and placed and soldered onto a printed
circuit board as any other electronic component. Due to the metal plate extending
from the lower metal ring to the upper metal ring, the interconnection washer hés an
elastic cbmpliances in the Z-axis parallel to the axis of the cell terminal that can
accommodate with unplanarity of the cell terminals and which does not stress the
solder join. The design ensures long term electrical connection between the printed

circuit board and the cell electrode terminals.

In a preferred embodiment, a temperature sensor is installed on the metal connection
path between the cell terminal and the electronic circuitry. Preferably, the
temperature sensor is mounted on the interconnection washer. The temperature
sensor is electrically connected to the electronic circuitry provided for monitoring the
state of the at least one battery cell connected to the respective metal connection

path.

Because of the good thermal conductivity of the copper parts or contacts in between
the temperature sensor and the cell terminal, the temperature which is measured in
highly reproducible and less sensitive to perturbation induced by e.g. battery cooling
system, than current sensing solutions.

The temperature sensor can be very small and surface mountable thus can be
picked and placed and soldered on the printed circuit board as other electronic
components. Assembly cost is reduced to a minimum. Further, there is no needs for
wires nor connector between the temperature sensor and the measuring circuitry.

Material cost is also reduced to a minimum.
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The temperature sensors are able to measure the temperature of the cells electrodes
due to a well defined correlation between the internal temperature of the cell and the

metal parts comprising the cell electrode terminals.

Current measurement for a series of the battery cells is preferably performed by use
of a shunt. In a preferred storage battery assembly, at least one of the conductive
bars provided for connecting cell terminals with each other or with a power line has

an integrated shunt.
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The invention is further explained by a way of a preferred embodiment with the

enclosed drawings. It shows:

Figure 1

Figure 2

Figure 3

Figure 4

Figure 5

Figure 6

Figure 7

Figure 8

Figure 9

Figure 10

Figure 11

A perspective view of a storage battery assembly for vehicles;

Sectional view of a battery assembly comprisihg a first

embodiment of an interconnection washer;

Sectional view of a second embodiment of an interconnection

washer clipped onto a printed circuit board;
Top view onto the interconnection washer of Figure 3;

Top view of a battery assembly comprising a printed circuit board
mounted onto a plurality of battery cells; |

Top view of the battery assembly of figure 5 including conductive
bars;

Top view of a battery assembly comprising two sections of
battery assemblies according to figure 6 connected to each

other;

Top view of a battery assembly comprising two sections of
battery assemblies and a rectangular printed circuit board;

Top view of another battery assembly;
Top view of still another arrangement of a battery assembly;

Perspective view of a third embodiment of an interconnection

washer;
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Figure 12 - Perspective view of a battery cell connected to a printed circuit
board with the interconnection washer according to figure 11.

Figure 1 shows a storage battery assembly 1 comprising a plurality of battery cells 2
placed side by side of each other. The battery cells 2 each comprises a cylindrical-
shaped housing 3 incorporating round electrodes and electrolyte as it is known per

se.

Cell terminals 4a, 4b are protruding out of the respective cell housing 3. A first battery
terminal is provided for the positive pole and a second cell terminal 4b is provided for

the negative pole of the battery cell 2.

The battery cells 2 are connected in series by use of conductive bars 5. The
conductive bars 5 each connects a positive cell terminal 4a of a first battery cell 2

and a negative battery terminal 4b of an adjacent battery cell 2.

In order to monitor the state of each of the battery cells 2, a control unit 6 is provided
for each of the battery cells 2 and located close by the battery terminals 4a, 4b of a
respective battery cell. The control unit 6 comprises a printed circuit board and
electronic circuitry provided to monitor and/or control the state and the load-unload
cycle of the dedicated battery cell 2. The electronic circuitry can optionally include
sensors, like temperature sensors, voltage sensors and/or current sensors, or can be

connected to such sensors located separately from the printed circuit board.

The connection of the control unit 6 and the cell terminals 4a, 4b of a respective
battery cell 2 is established by means of interconnection washers 7 extending from
the battery terminals 4a, 4b to the adjacent located printed circuit board of the control
unit 6. The interconnection washers 7 are mounted on the respective cell terminal 4a,
4b together with the dedicated conductive bar 5.

Figure 2 shows a sectional view of a battery cell assembly. The battery cell 2 and the
cell terminal 4 extending over the battery housing 3 is clearly visible in said side view.
The cell terminal 4 comprises an internal thread 8 being aligned parallel to the
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longitudinal direction of the cell terminal 4, preferably in the centre of the cell terminal
4,

A printed circuit board 9 carrying electronic circuitry for establishing the control unit 6
is installed on top of the cell housing 3. The printed circuit board 9 comprises an
opening in alignment with the cell terminal positions so, that at least one cell terminal
4 extends through the opening 10 of the printed circuit board 9. The printed circuit
board 9 carries conductive lines 11 e.g. made from copper, said lines being
connected to the electronic circuitry (not shown). An interconnection washer 7 is
soldered or welded to a dedicated conductive line 11 on the printed circuit board 9.
The embodiment of the interconnection washer 7 shown in figure 2 is formed like a
tongue and placed on top of the free end of the cell terminal 4. The interconnection
washer 7 is bended downwardly from the top of the respective battery cell 2 in
direction to the conductive line 11 of the printed circuit board 9 so as to weld or
solder the free end of the interconnection washer 7 to the conductive line 11.

The conductive bar 5 is placed on top of the interconnection washer 7 and the cell
terminal 4. Both, the conductive bar 5 and the interconnection washer 7 comprises
openings 12 being in alignment with each other and the internal thread 8 of the cell
terminal 4 so as to allow a fastening screw extending through the openings 12 into
the internal thread 8 and to fasten the conductive bar 5, interconnection washer 7

and cell terminal 4 together.

Figure 3 shows a second embodiment of an interconnection washer 7. The
interconnection washer 7 has the form of a cap comprising a metal base plate 13.
The base plate 13 has the form of a ring comprising the opening 12 for inserting a
fastening screw (not shown). A side wall 14 is integrally formed with the base plate
13. The side wall 14 is circumferential surrounding the base plate 13. The base plate
13 is located at the upper edge of the side wall 14. Integrally formed with the lower
edge of the side wall 14 is a foot plate 15 having a ring form similar to the base plate
13, but with an increased diameter. The foot plate 15 extends from the side wall 14 to
the outside in contrast to the base plate 13 extending from the side wall 14 to the

inside of the cap-formed interconnection washer 7. The foot plate 15 forms a rest for

11
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a circuit board 9 which is clipped onto the interconnection washer 7 from the side of
the base plate 13 into the direction of the foot plate 15.

Spring legs 16 are extending from the side wall 14 in the direction to the printed
circuit board 9 and the rest provided by the foot plate 15 and extending away from
the cap-formed interconnection washer 7. The length of the spring legs 16, which are
folded in the direction of the side wall 14 at their free ends, are adapted to the
thickness of the printed circuit board 9 intended to be installed onto the
interconnection washer 7 so as to spring biased fixing the circuit board 9 onto the

interconnection washer 7.

The printed circuit board 9 is in combination with this embodiment of the
interconnection washer 7 preferably rigid, whereas the interconnection washer 9 of

the first embodiment shown in figure 2 can be rigid or preferably flexible.
Figure 4 shows a top view of the interconnection washer 7 of figure 3.

It should be noted that the interconnection washer 7 is mounted on top of the cell
terminal 4 so, that the inner surface of the base plate 13 rests on the free end of the

battery cell terminal 4.

Figure 5 shows a top view of a storage battery assembly comprising a serrated
printed circuit board 9 installed on top of a plurality of battery cells 2.

The form of the printed circuit board 9 is adapted to the staggered arrangement of
the battery cells 2. The interconnection washers 7 clipped onto the printed circle
board 9 are protruding over the upper surface of the printed circuit board 9 and
located on top of the free end of the battery cell terminals 4a, 4b.

Figure 6 shows the storage battery assembly 1 of figure 5 with the conductive bars 5
mounted on top of the interconnection washers 7 and the dedicated cell terminals 4a,
4b. The battery cells 2 grouped side by side to each other in a staggered layout are
electrically connected in series to each other by use of the conductive bars 5.



10

15

20

25

30

PCT/IB2® Ao/ afn2 N1
36WO0 2009/016491-1 13 PCT/IB2008/002011

The staggered arrangement of the battery cells 2 enhances the package density.

Figure 7 shows a storage battery assembly 1 comprising two sections of battery
assemblies 1a, 1b, as shown in figure 6. The serrated design of the printed circuit
board 9 has the advantage that two sections of battery assemblies 1a, 1b including
the serrated printed circuit boards 9 can be arranged into one another.

The sections of storage battery cell arrangements 1a, 1b are electrically connected to
each other by use of an interconnection conductive bar 17 similar to the conductive
bars 5 of each section 1a, 1b.

Figure 8 shows a top view on a similar design according to figure 7. The only

difference is the design of the printed circuit boards 9, which are rectangular.

The battery cells 2 are connected to each other with zig-zag course of the conductive
bars 5.

Figure 9 shows a top view onto another embodiment of a storage battery assembly 1.
The staggered battery cells 1 are connected to each other with conductive bars of
tow difference length almost unregularly extending in different directions.

Figure 10 shows another embodiment of the storage battery assembly 1 comprising
conductive bars 5 of two different length, wherein the longer conductive bars 5 are
provided for connecting the outer cell terminals into a first longitudinal direction. The
shorter circuit bars 5 are 'provided for connecting battery terminals 4a, 4b of the

adjacent displaced battery cells 2 extending diagonal to the longer conductive bars 5.

Figure 11 shows a third embodiment of an interconnection washer 7 comprising an
upper metal ring 18 and a lower metal ring 19 each having an opening and being in
line to each other. The upper and lower metal ring 18, 19 are placed in a distance
from each other, said distance being bridged by a metal plate 20 extending from the
upper metal ring 18 to the lower mefal ring 19.
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It should be noted that the interconnection washer 7 is turned upside-down in figure
11 compared to its installation position in order to be able to show the details of the

washer.

As can be seen from figure 11, the metal plate 20 extends from the inner edge of the
upper metal ring 18 to the outer end edge of the lower metal ring 19 and is helically
curved with the diameter increasing from the connection point with the lower metal
ring 19 to the connection point with the upper metal ring 18. The lower metal ring 19
has a smaller diameter than the upper metal ring 18.

The interconnection washer 7 of figure 11 can be picked and placed and soldered
onto a printed circuit board 9 as it is shown in the perspective view of figure 12. Thus,
the interconnection washer 7 can be handled as any other electronic component 21
mounted onto the printed circuit board 9.

It should be noted that the arrangement shown in figure 12 is presented upside down
to its two positions.

The interconnection washer 7 has an elastic compliance in the set-axis that can
accumulate with unplanarity of the cell electro terminals 4a, 4b and which does not
stress the solder join of the interconnection washer 7 and the lines 11 of the printed
circuit board 9. Therefore, the interconnection washer 7 ensuring long term electrical
connection between the printed circuit board 9 and the cell terminal 4a, 4b.

As can be seen in figure 12, the conductive bars 5 each provided for electrical
connecting adjacent battery cells 2 are Iocated between the free end of a cell
terminal 4a, 4b and the upper surface of the smaller lower metal ring 19.

Temperature sensors 22 are installed directly on the printed circuit board 9 that
performs the temperature measurement. One terminal of the temperature sensor 22
is electrically (and thus thermally) connected to a copper track of the printed circuit
board 9 which is turn electrically (and thus thermally) connected to a cell electrode
terminal 4a, 4b by means of a connecting device such as an interconnection washer

7 e.g. in form of a spring contact. The voltage at the cell terminal 4b which the
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temperature sensor 22 is connected to, is the ground reference voltage for the

~electronic circuitry 21 that performs the temperature measurement. The other

terminal of the temperature sensor 22 is connected to the input of the electronic
circuitry 21 that performs the temperature measurement.

The advantages of this solution are

- because of the good thermal conductivity of the copper parts or contacts in
between the temperature sensor 22 and the cell terminal 4b, the temperature
which is measured is much more representative of the cell internal
temperature than with current sensing solutions. Moreover, the measurement
is much more reproducible and less sensitive to perturbation induced by e.g.

battery cooling system, than current sensing solutions.

- the temperature sensors 22 can be very small and surface mountable thus can
be picked and placed and soldered on the printed circuit board 9 as other

electronic components. Assembly costs are reduced to a minimum.

- there is no needs for wires nor connector between the temperature sensor 22

and the measuring circuitry 21. Material costs is also reduced to a minimum.

The installation of the temperature sensor 22 makes use of the recognition that there
is a well define correlation between the internal temperature of the battery cell 2 and
the metal parts composing the cell electrode terminals 4a, 4b. Measuring the
temperature of such cell terminals 4a, 4b is much more accurate than the one of the

ambient air between cells.

~For measuring the current that flows in or out the battery assembly, a shunt 23 is

provided on at least one conductive bar 5. A shunt 23 offers a good accuracy over a
wide range of measurement. The shunt 23 is integrated in one of the copper bars 5
connecting two consecutive cells 2 of the battery string.

The resulting conductive bar 5 is a composite device composed of 3 parts:
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- a first copper part, connected to one cell electrode terminal 4b of a given
polarity

- a resistive alloy part, i.e. the shunt 23, across which will be measured the

voltage drop proportional to the current flowing through it

- a third copper part, connected to the electrode terminal 4a of opposite polarity
of the consecutive battery cell 2 in the battery string arrangement.

A preferred embodiment consists in connecting the shunt bar between the battery
assembly negative pole and the first battery cell 2 of the battery string, or between
the first and the second battery cells 2 of the battery string.

There are many cost advantages for this solution:
- there is no need for additional power wiring between the shunt 23 and the
battery terminals 4a, 4b, nor additional bolts and nuts to connect the cables to

the shunt 23

- there is no additional component: the shunt 23 is included in one of the

conductive connection bars 5 between two consecutive battery cells 2

- the connections between each side of the resistive alloy of the shunt 23 and

the printed circuit board 9 on which is assembled the electronic circuitry 21
able to measure the voltage drop across the shunt 23 is optimized in terms of

length.

In addition, the space and weight required to perform the current measurement are
reduced to a minimum, which is a significant advantage considering the compactness
and light weight requirements of a battery.
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Claims
1. Storage battery assembly (1) for vehicles comprising:

- a plurality of battery cells (2), each battery cell (2) comprising a closed
cell housing (3) and at least one cell terminal (4a, 4b) extending from
the cell housing (3),

- electric conductive bars (5, 17) mounted on dedicated cell terminals(4a,
4b), said conductive bars (5, 17) electrically connecting battery cells
(2), and

- at least one circuit board (9) comprising electronic circuitry (21)
provided for monitoring and/or controlling of battery cells (2),

characterized in that

- cell terminals (4a, 4b) are carrying electrically conductive
interconnection washers (7) mounted thereon, wherein said
interconnection washers (7) extending to a dedicated circuit board (9)
and being connected with electronic circuitry (21) on said respective
circuit board, and wherein said circuit board (9) connected to at least
one interconnection washer (7) being located adjacent to the at least
one cell terminal (4a, 4b) to which the at least one interconnection

washer (7) is connected.

Storage battery assembly (1) according to claim 1, characterized in that the

at least one interconnection washer (7) is elastic.

Storage battery assembly (1) according to claim 1 or 2, characterized in
that at least one of the circuit board (9) is located among a respective
battery cell housing (3) and conductive bars (5).

Storage battery assembly (1) according to one of the preceding claims,
characterized in that an insulation layer is provided between the circuit
board (9) and the adjacent cell housing (3) and/or an adjacent conductive
bar (5).
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Storage battery assembly (1) according to one of the preceding claims,
characterized in fhat at least one of the circuit boards (9) comprising holes
(10) corresponding to the location of the cell terminals, wherein said circuit
boards (9) being located on battery cells (2) with cell terminals (4a, 4b)
extending through respective holes (10) of the circuit board.

Storage battery assembly (1) according to one of the preceding claims,
characterized in that at least one of the circuit boards (9) being placed on
top of the at least one of the cell housings (3) with cell terminals (4a, 4b)
extending over the at least one circuit board (9), wherein the
interconnection washers (7) are mounted to said cell terminals (4a, 4b)
having elastic legs of a height being greater than the gap between the
upper surface of a circuit board (9) to which the interconnection washer (7)
is connected to and the connection position of interconnection washer (7)
and the respective cell terminal (4a, 4b), said elastic legs being spring
biased to the circuit board (9) when connecting the respective

interconnection washer (7) to the dedicated cell terminal (4a, 4b).

Storage battery assembly (1) according to one of the preceding claims,
characterized in that at least one of the circuit boards (9) is flexible.

Storage battery assembly (1) according to one of the preceding claims,
characterized in that at least one of the interconnection washer (7) being

welded or soldered to a conductor path (11) on a dedicated circuit board

9).

Storage battery assembly (1) according to one of the preceding claims,
characterized in that the interconnection washers (7) are placed on top of a
free end of a dedicated cell terminal (4a, 4b) and that the conductive bars
(5) are placed on top of a respective interconnection washer (7), wherein
said cell terminals (4a, 4b) are comprising internal threads (8) and said
interconnection washers (7) and conductive bars (5) comprising respective
openings (12), wherein a cell terminal (4a, 4b), interconnection washer (7)
and conductive bar (5) are mounted together by a screw extending through
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10.

11.

12.

13.

the openings (12) of the conductive bar (5) and the interconnection washer
(7) and screwed into the internal thread (8) of the cell terminal (4a, 4b).

Storage battery assembly (1) according to one of the preceding claims,
characterized in that at least one of the interconnection washer (7) is
formed by a metal cap comprising a base plate (13), a side wall (14)
circumferential surrounding the base plate (13) and a foot plate (15)
extending from the side wall (14) to the outside at the lower edge on the
opposite side of the base plate (13) forming a rest for a circuit board (9),
wherein said base plate (13) being located at an upper edge of the side
wall (14) and spring legs (16) extending from the side wall (14) in the
direction to the rest and away from the cap are provided on the cap having
a length adapted to spring biased fixing the circuit board (9) resting on the

rest.

Storage battery assembly (1) according to one of the preceding claims,
characterized in that at least one of the interconnection washers (7) is
formed by an upper metal ring (18) and a lower metal ring (19) and a metal
plate (20) extending from the lower metal ring (19) to the upper metal ring
(18) and integrally formed with said upper metal ring (18) and said lower
metal ring (19), wherein said lower metal ring (19) being mounted on a cell
terminal (4a, 4b) and said upper metal ring (18) being mounted on a circuit
board (9).

Storage battery assembly (1) according to claim 11, characterized in that
said lower metal ring (19) having a diameter smaller than the diameter of
the upper metal ring (18), wherein the metal plate (20) being helically
curved with a diameter increasing from the connection point with the lower

metal ring (19) to the connection point with the upper metal ring (18).

Storage battery assembly (1) according to claim 12, characterized in that
the metal plate (20) extends from the inner edge of the upper metal ring
(18) to the outer edge of the lower metal ring (19).
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14.

15.

16.

17.

Storage battery assembly (1) according to one of the preceding claims
characterized in that at least one temperature sensor is electrically and
thermally coupled to a respective battery cell by connecting a first terminal of
the temperature sensor to a conductor path of a dedicated circuit board
connected to a cell terminal of the respective battery cell and by connecting a
second terminal of the temperature sensor for electronic circuitry provided on

said circuit board.

Storage battery assembly (1) according to claim 14, characterized in that the
voltage at the cell terminal to which the first terminal of the temperature sensor
is connected forms a ground reference voltage for the electronic circuitry

provided for temperature measurement.

Storage battery assembly (1) according to claim 14 or 15, characterized in that
the temperature sensors are surface mountable devices (SMD) placed on the
surface on a dedicated circuit board and being soldered to copper tracks
provided on the circuit board.

Storage battery assembly (1) according to one of the preceding claims,
characterized in that a shunt (23) is integrated into at least one of the

conductive bars (5).
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