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(54) Battery for electronic devices

(57) Battery for storing electric energy, comprising
a battery cell (10), a battery interface unit (20) attached
to said battery cell, and a housing comprising a box
member (30) into which said battery cell is placed
through an open wall (31), wherein said interface unit
forms part of said housing, closing said open wall. The

battery interface unit is connected to pole tabs (11,12)
at a shorter side of said battery cell to extend along a
substantially common plane with said battery cell, and
after introducing the battery cell into the box member
the interface unit is folded at said pole tabs to a substan-
tially right angle to said battery cell. The interface unit is
subsequently attached to box member.
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Description

Field of the invention

[0001] The present invention relates to electric batter-
ies, usable for storing and supplying electrical energy,
such as rechargeable batteries. In particular, the inven-
tion relates to the encapsulation of a battery cell in a
battery housing.

Background

[0002] All electronic equipment needs a power sup-
ply, for providing electrical energy. Many electronic de-
vices include or are connectable to a battery for power
supply, thus being devised to be portable or at least in-
dependent of an electric mains outlet. In particular the
ever increasing development of portable computers and
radio communication devices has led to, and also been
dependent on, a corresponding development in battery
technology. In recent years, Lithium-based battery cells
have started finding application as the batteries demon-
strating higher performance than e.g. the nickel-metal
hydride batteries. Lithium-based secondary battery
cells have a high energy density, and have therefore
widely become used in order to increase the battery us-
able or operable time. In particular, Lithium-based bat-
tery cells have been found useful in portable electronic
devices, such as mobile phones, laptop computers and
personal digital assistants PDAs. An example of such a
lithium-based battery cell is a lithium-ion cell, and an-
other lithium-based battery type having an even higher
energy density is the lithium-polymer battery.
[0003] A typical battery of today is schematically illus-
trated in Fig. 1, and comprises four significant parts: a
battery cell 1, a printed wire board PWB 2 connected to
battery cell 1, a box 4 for housing battery cell 1 and PWB
2, and a lid 5 for closing said box 3, said box 4 and lid
5 forming a battery housing. An aperture is formed in
the housing, in the illustrated battery in lid 5, for provid-
ing access to connection poles 3 on PWB 2. The hous-
ing members 4,5 are generally made from an insulating
material, such as plastic. When attached to an electronic
device, such as a mobile phone, battery contacts on the
device will apply pressure on the PWB in the battery for
securing electrical contact, which requires hooks on the
battery lid to keep the PWB in position. During assembly,
the PWB has to be inserted into these hooks, which im-
plies some accuracy and complexity in both manufac-
ture and assembly.
[0004] In the development of portable electronic
equipment and batteries therefore, there is a constant
strive to improve cost, either by making a construction
that is easier to produce, by decreasing the number of
components and thereby the time for assembly, or by
introducing cheaper components or materials. In certain
types of electronic devices, the battery makes up for a
large part of the volume and weight of the device, such

as in a mobile phone. Since both price, small size and
light weight are desirable features for the consumer,
there are always improvements to be made in battery
technology.

Summary of the invention

[0005] Hence, it is an object of the present invention
to provide a more cost-efficient battery design com-
pared to the state of the art.
[0006] According to a first aspect, this object is fulfilled
by battery for storing electric energy, comprising a bat-
tery cell, a battery interface unit attached to said battery
cell, and a housing for said battery cell, wherein said
interface unit forms part of said housing.
[0007] Preferably, said housing comprises a box
member into which said battery cell is placed, said in-
terface unit constituting a complementary wall to said
box member.
[0008] In a preferred embodiment, said box member
is substantially flat with an open side wall, said interface
unit being devised to close said open side wall.
[0009] Said box member may be substantially elon-
gated, wherein said open side wall is a shorter side of
the box member.
[0010] Preferably, said battery interface unit is con-
nected to pole tabs at a shorter side of said battery cell.
[0011] In one embodiment, said battery cell extends
along a plane at a substantially right angle to said inter-
face unit.
[0012] Advantageously, said interface unit is connect-
ed to said battery cell to extend along a substantially
common plane with said battery cell, and in that said
interface unit is folded at said pole tabs to a substantially
right angle to said battery cell.
[0013] Preferably, said battery interface unit carries
interface poles connected to said battery cell, which in-
terface poles are arranged on an outwards facing side
of said battery.
[0014] In one embodiment, cooperating wall attach-
ment means are provided on said box member adjacent
to said open wall, and at a perimeter portion of said bat-
tery interface unit.
[0015] Preferably, said cooperating wall attachment
means are devised to latch-lock said battery interface
unit to said box member.
[0016] Alternatively, said battery interface unit is weld-
ed to said box member.
[0017] In another alternative embodiment, said bat-
tery interface unit is soldered to said box member.
[0018] In yet another alternative embodiment, said
battery interface unit is glued to said box member.
[0019] In one embodiment, a seal is arranged at a joint
between said box member and said battery interface
unit.
[0020] Preferably, said battery interface unit is welded
to said pole tabs.
[0021] In one embodiment, said battery interface unit
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is a printed wire board.
[0022] Said printed wire board preferably carries elec-
tronic circuits for monitoring said battery cell.
[0023] In a preferred embodiment, said battery cell is
rechargeable.
[0024] Alternatively, said battery cell is non-recharge-
able.
[0025] The battery cell may be a lithium-based cell.
[0026] According to a second aspect, the invention
fulfils the stated object by providing a battery interface
unit, for use in a battery according to any of the features
above.

Brief description of the drawings

[0027] The present invention will now be described in
more detail with reference to preferred embodiments,
given only by way of example and illustrated in the ac-
companying drawings, in which:

Fig. 1 schematically illustrates an example of a dis-
assembled state of the art battery;
Fig. 2 illustrates a battery cell and a battery interface
unit connected thereto in accordance with a pre-
ferred embodiment of the present invention;
Fig. 3 illustrates a preferred embodiment of a dis-
assembled battery according to the present inven-
tion;
Fig. 4 illustrates the battery of Fig. 3 when the bat-
tery cell has been placed in the battery housing; and
Fig. 5 illustrates the completely assembled battery
of Fig. 3.

Detailed description of preferred embodiments

[0028] The present description refers to battery cells
for use with electronic equipment, such as communica-
tion or data processing terminals. One type of commu-
nication terminal for which the invention is suitable is
portable radio communication terminals, such as mobile
phones. However, the invention is applicable to many
types of electronic devices, particularly portable elec-
tronic devices, such as pagers, communicators, elec-
tronic organisers, smartphones, PDA:s (Personal Digit-
al Assistants), laptop computers, and so on. Further-
more, it should be emphasised that the term comprising
or comprises, when used in this description and in the
appended claims to indicate included features, ele-
ments or steps, is in no way to be interpreted as exclud-
ing the presence of other features elements or steps
than those expressly stated.
[0029] Fig. 2 illustrates a battery cell 10, and a battery
interface unit 20 connected thereto, which constitute el-
ements of a preferred embodiment of the invention. The
particular type of the battery cell 10 is not crucial for the
present invention. Battery cell 10 may e.g. be a nickel-
cadmium or nickel - metal hydride type cell, or a lithium-
based battery cell, such as a lithium-ion or lithium poly-

mer cell. The battery cell 10 is in this preferred embod-
iment shaped as a substantially flat and elongated pack-
age, and two battery poles 11 and 12 of battery cell 10
project from a short end of the flat battery cell 10. Poles
11 and 12 are preferably devised as thin and flexible
metal tabs, in an exemplary embodiment each having a
width of about 2 - 4 mm and extending about twice as
long from the short end of battery cell 10. The battery
interface unit 20 is attached to tabs 11,12, preferably by
means of ultrasonic welding, to tab connector pads
21,22 on the battery interface unit 20. The battery inter-
face unit 20 preferably comprises a PWB with integrated
wires in one or plural layers. The PWB may support bat-
tery circuits 23, including security electronics for detect-
ing and monitoring the cell temperature, and identifica-
tion means. Battery circuits 23 are connected to tab con-
nector pads 21,22 through the PWB. The battery inter-
face unit 20 further includes interface poles 24,25 for
accessing the battery cell, as will be described further
down. In the illustrated embodiment the interface poles
24,25 are arranged on an opposite side of interface unit
20, compared to the side carrying the tab connector
pads 21,22. In an alternative embodiment the interface
poles 24,25 and the tab connector pads 21,22 are ar-
ranged on the same side of PWB. However, the illustrat-
ed embodiment adds some design flexibility since the
interface poles 24,25 may be designed and placed on
the PWB without having to take the design of tabs 11,12
into consideration. The interface unit 20 is further de-
vised with attachment means 26, for mechanically se-
curing it in a battery housing. In the illustrated embodi-
ment, the attachment means 26 of interface unit 20 com-
prises protrusions on one or more edges of the PWB.
Other embodiments are plausible, though, such as an
adhesive.
[0030] Fig. 3 illustrates a preferred embodiment of a
battery according to the present invention, in a disas-
sembled state, with the connected battery cell 10 and
interface unit 20 to the right, and a box member 30 form-
ing a battery housing to the left. For the sake of clarity,
all details of Fig. 2 are not included in Figs 3 and 4. How-
ever, tabs 11 and 12, as well as attachment means 26,
are visible. In the illustrated embodiment, box member
30 is substantially flat an slightly elongated, with walls
covering all sides but one short end side 31. In alterna-
tive embodiments, another wall member may instead be
open, such as a longer side edge or one of the surfaces.
Preferably, box member 30 is made as an integrated
piece of plastic. However, in alternative embodiments
the box member 30 may be formed in another material,
such as metal, e.g. aluminium. Attachment means 32
are formed adjacent to open wall 31, and are devised
for cooperation with attachment means 26 on the inter-
face unit 20, such that interface unit 20 forms a comple-
mentary wall to box member 30. In the illustrated em-
bodiment, the attachment means 32 on box member 30
comprises recesses 32 in the walls of box member 30,
for receiving protrusions 26, as will be described. In an
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alternative embodiment using adhesive attachment,
box member 30 would e.g. be devised with attachment
means in the form of a shoulder portion for adhering to
a perimeter portion of interface unit 20. As is illustrated
by the arrow in Fig. 3, battery cell 10 is placed in box
member 30 by introduction through the open wall 31.
[0031] Fig. 4 illustrates the battery when battery cell
10 is completely introduced in the housing of box mem-
ber 30. In this state, interface unit 20 and parts of tabs
11 and 12 project outside box member 30 through open
wall 31. The housing is finally closed by folding the PWB
20 about 90° to its predestined position, thereby bend-
ing tabs 11,12, as is indicated by the arrow of Fig. 4.
[0032] Fig. 5 illustrates the fully assembled uniform
battery. Interface unit 20 is attached to box member 30
by latching protrusions 26 into engagement with recess-
es 32. In this drawing, interface poles 24 and 25 for elec-
trically accessing the poles of battery cell 10, are clearly
visible. Furthermore, an auxiliary pole 27 for reading
from or communicating with battery circuits 23 are also
devised on this side of interface unit 20. The joint be-
tween interface unit 20 and box member 30 may include
a seal for protecting the battery cell 10 from dust and
moisture, such as an o-ring seal. Alternatively, the seal
may be devised as a wrap label attached to cover the
joint after joining interface unit 20 with box member 30.
[0033] The foregoing has described the principles,
preferred embodiments and modes of operation of the
present invention. The present invention introduces a
new function in the PWB, by letting it also be the lid for
the battery housing, which enables cost savings. The
battery according to the invention is e.g. used for radio
communication terminals. However, the invention
should not be construed as being limited to the particular
embodiments discussed above, which should be re-
garded as illustrative rather than restrictive. For one
thing, the described exemplary embodiment could eas-
ily be modified to include plural battery cells in a single
box member. It should therefore be appreciated that var-
iations may be made in those embodiments by workers
skilled in the art without departing from the scope of the
present invention, as defined by the following claims.

Claims

1. Battery for storing electric energy, comprising a bat-
tery cell (10), a battery interface unit (20) attached
to said battery cell, and a housing (30,20) for said
battery cell, characterised in that said interface
unit forms part of said housing.

2. The battery as recited in claim 1, characterised in
that said housing comprises a box member (30) into
which said battery cell is placed, said interface unit
constituting a complementary wall to said box mem-
ber.

3. The battery as recited in claim 2, characterised in
that said box member is substantially flat with an
open side wall (31), said interface unit being de-
vised to close said open side wall.

4. The battery as recited in claim 3, characterised in
that said box member is substantially elongated,
and said open side wall is a shorter side of the box
member.

5. The battery as recited in claim 4, characterised in
that said battery interface unit is connected to pole
tabs (11,12) at a shorter side of said battery cell.

6. The battery as recited in claim 4 and 5, character-
ised in that said battery cell extends along a plane
at a substantially right angle to said interface unit.

7. The battery as recited in claim 4 and 5, character-
ised in that said interface unit is connected to said
battery cell to extend along a substantially common
plane with said battery cell, and in that said inter-
face unit is folded at said pole tabs to a substantially
right angle to said battery cell.

8. The battery as recited in claim 6 or 7, characterised
in that said battery interface unit carries interface
poles (24,25) connected to said battery cell, which
interface poles are arranged on an outwards facing
side of said battery.

9. The battery as recited in claim 6 or 7, characterised
in that cooperating wall attachment means (26,32)
are provided on said box member adjacent to said
open wall, and at a perimeter portion of said battery
interface unit.

10. The battery as recited in claim 9, characterised in
that said cooperating wall attachment means are
devised to latch-lock said battery interface unit to
said box member.

11. The battery as recited in claim 9, characterised in
that said battery interface unit is welded to said box
member.

12. The battery as recited in claim 9, characterised in
that said battery interface unit is soldered to said
box member.

13. The battery as recited in claim 9, characterised in
that said battery interface unit is glued to said box
member.

14. The battery as recited in claim 6 or 7, characterised
in that a seal is arranged at a joint between said
box member and said battery interface unit.
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15. The battery as recited in claim 5, characterised in
that said battery interface unit is welded to said pole
tabs.

16. The battery as recited in any of the preceding
claims, characterised in that said battery interface
unit is a printed wire board.

17. The battery as recited in claim 16, characterised
in that said printed wire board carries electronic cir-
cuits (23) for monitoring said battery cell.

18. The battery as recited in any of the preceding
claims, characterised in that said battery cell is re-
chargeable.

19. The battery as recited in any of the preceding
claims, characterised in that said battery cell is
non-rechargeable.

20. The battery as recited in claim 18, characterised
in that said battery cell is a lithium-based cell.

21. Battery interface unit (20), for use in a battery ac-
cording to any of the preceding claims 1 - 20.
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