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Description
BACKGROUND
1. Field

[0001] The invention relates generally to a rechargea-
ble battery module.

2. Description of the Related Art

[0002] A rechargeable battery differs from a primary
battery in that it is designed to be repeatedly charged
and discharged, while the latter is not designed to be
recharged. Low-capacity rechargeable batteries are
used in small portable electronic devices, such as mobile
phones, notebook computers, and camcorders, while
high-capacity rechargeable batteries can be used, for ex-
ample, as a power source for driving motors of a hybrid
vehicle, an electric vehicle, and the like.

[0003] Therechargeable battery may be used as a sin-
gle cell (e.g., a single rechargeable battery may be used)
in small electronic devices, in a module, such as in a
module for driving a motor, in which a plurality of cells
are electrically coupled to each other, and/or in a pack
in which a plurality of modules are electrically coupled to
each other.

[0004] As anexample, a rechargeable battery module
may be formed by arranging a plurality of unit cells along
one direction, sequentially providing end supports and
end plates atopposite ends of the unit cells in the direction
along which the unit cells are arranged, providing side
plates at opposite sides of the unit cells in a direction
perpendicular to the direction along which the unit cells
are arranged, and then welding the side plates with the
end plates.

[0005] The rechargeable battery module should pro-
vide maximum output while occupying a minimum
amount of space to provide maximum efficiency in an
apparatus on which it is mounted. However, thicknesses
of the end support and of the end plate and a relationship
between the end plate and the unit cells are limited.
[0006] WO 2015/155981 discloses a battery having fix-
ing components including a pair of end plates disposed
at both ends in a stacked direction of a plurality of single
batteries. Each of the pair of the end plates has a periph-
eral partand a central part, and respectively contact both
end single batteries located at both ends in the stacked
direction atthe peripheral parts, and are respectively sep-
arated from both end single batteries at the central parts.
[0007] The above information disclosed in this Back-
ground section is only to enhance the understanding of
the background of the invention, and therefore, it may
contain information that does not form the prior art that
is already known to a person of ordinary skill in the art.
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SUMMARY

[0008] Embodiments of the present invention have
been made in an effort to provide a rechargeable battery
module that is capable of achieving maximum output in
a given space while including an end support and an end
plate. Thatis, embodiments of the presentinvention have
been made in an effort to provide a rechargeable battery
module having increased or maximized efficiency.
Arechargeable battery module according to one embod-
iment includes: a plurality of unit cells arranged along a
first direction and electrically coupled to each other via a
bus bar; an end support configured to respectively sup-
port an outermost one of the unit cells along the first di-
rection, the end support including an electrically insula-
tive material; an end plate (300) situated over the end
support (310) in the first direction, at least one of the end
support (310) and the end plate (300) comprising an ab-
sorbing portion configured to absorb swelling of the unit
cells (100) in the first direction; and a plurality of side
plates (400) at opposite ends of the unit cells (100) in a
second direction crossing the first direction, the side
plates (400) being coupled to the end plate (300); char-
acterised in that the absorbing portion comprises a re-
ceiving space (311) atan inner surface of the end support
(310) facing a side surface of the outermost one of the
unit cells (100), the receiving space (311) being concave
in the first direction away from the side surface of the
outermost one of the unit cells (100), and

wherein the absorbing portion comprises a gap (G) be-
tween the end support (310) and the end plate (300).
[0009] The end support may have a plurality of con-
cave grooves at the inner surface of the end support, and
the concave grooves may be concave in the first direction
away from the side surface of the outermost one of the
unit cells.

[0010] The end support may include: a base having an
inner surface configured to support the outermost one of
the unit cells; and a reinforcing portion protruding from
the base toward the end plate and extending in the sec-
ond direction. The end plate may contact the end support,
and the gap may be between the reinforcing portion of
the end support and the end plate.

[0011] The reinforcing portion may include: a plurality
of first protrusions at opposite ends of the base in a third
direction crossing the second direction, having a first
thickness, and contacting the end plate; and a second
protrusion at a center of the base in the third direction
and having a second thickness. The gap may be between
the second protrusion and the end plate, and the firstand
second protrusions may be spaced from each other in
the third direction.

[0012] The gap may curve between the end support
and the end plate generally along the third direction and
the first direction.

[0013] The gap may be smaller between an area ad-
jacent to the second protrusion and the end plate than it
is between the second protrusion and the end plate.
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[0014] The first protrusions may be concave from a
center of the base in the second direction toward outer
sides of the base in the third direction, and the second
protrusion may be concave from the center of the base
in the second direction toward the center of the base third
direction.

[0015] A distance between each of the first protrusions
and the second protrusion in the third direction may be
greatest at the center of the base in the second direction.
[0016] The end support may have a plurality of outer
concave grooves that are concave in the first direction
away from the end plate and may be between the first
protrusions and the second protrusion.

[0017] The end plate may include: a first support por-
tion contacting the first protrusions; a second support por-
tion adjacent to and spaced from the second protrusion
by the gap; and a protruding portion extending between
the first support portion and the second support portion,
protruding between the first and second protrusions, and
spaced from the first and second protrusions by the gap.
[0018] The end plate may further include a connecting
portion coupled to the side support. A first plane formed
by an outermost surface of the second support portion
may be offset from a second plane formed by an outer-
most surface of the connecting portion in the first direc-
tion.

[0019] The rechargeable battery module may further
include a plurality of the end supports and a plurality of
the end plates. Ones of the ends supports may be con-
figured to respectively support outermost ones of the unit
cells along the first direction, and ones of the end plates
may be coupled to edges of respective ones of the end
supports.

[0020] At least one of the end supports and the end
plates at each of the outermost ones of the unit cells may
include the absorbing portion.

At least some of the above and other features of the in-
vention are set out in the claims.

[0021] Inanembodimentoftheinvention, because one
of the end support and the end plate supporting the unit
cells in the first direction includes the absorbing portion,
swelling of the unit cells in the first direction can be ab-
sorbed.

[0022] Because the absorbing portion is provided in
one of the end support and the end plate to absorb swell-
ing of the unit cells while not increasing sizes or external
dimensions of the end support and the end plate in the
first direction, the rechargeable battery module can be
implemented within a defined space. That is, efficiency
of the rechargeable battery module can be increased or
maximized.

BRIEF DESCRIPTION OF THE DRAWINGS
[0023]

FIG. 1is aperspective view of arechargeable battery
module according to an embodimentof the invention.
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FIG. 2 is an exploded perspective view of the re-
chargeable battery module illustrated in FIG. 1.
FIG. 3 is a perspective view of the rechargeable bat-
tery illustrated in FIG. 2.

FIG. 4 is a cross-sectional view taken along the line
V-1V of FIG. 3.

FIG. 5 is a cross-sectional perspective view taken
along the line V-V of FIG. 2.

FIG. 6 is a perspective view of an inner side of an
end support according to an embodiment.

FIG. 7 is a perspective view of an outer side of the
end support according to an embodiment.

DETAILED DESCRIPTION

[0024] Aspects of the present invention will be de-
scribed more fully hereinafter with reference to the ac-
companying drawings, in which embodiments of the
present invention are shown. As those skilled in the art
would realize, the described embodiments may be mod-
ified in various different ways, all without departing from
the scope of the present invention. The drawings and
description are to be regarded as illustrative in nature
and notrestrictive, and like reference numerals designate
like elements throughout the specification.

[0025] It will be understood that when an element or
layer is referred to as being "on," "connected to," or "cou-
pled to" another element or layer, it may be directly on,
connected, or coupled to the other element or layer or
one or more intervening elements or layers may also be
present. When an element is referred to as being "directly
on," "directly connected to," or "directly coupled to" an-
other element or layer, there are no intervening elements
or layers present. For example, when a first element is
described as being "coupled"” or "connected" to a second
element, the first element may be directly coupled or con-
nected to the second element or the first element may
be indirectly coupled or connected to the second element
via one or more intervening elements. As used herein,
the term "and/or" includes any and all combinations of
one or more of the associated listed items. Further, the
use of "may" when describing embodiments of the
present invention relates to "one or more embodiments
of the present invention." Expressions, such as "at least
one of," when preceding a list of elements, modify the
entire list of elements and do not modify the individual
elements of the list. Also, the term "exemplary" is intend-
ed to refer to an example or illustration. As used herein,
the terms "use," "using," and "used" may be considered
synonymous with the terms "utilize," "utilizing," and "uti-
lized," respectively.

[0026] It will be understood that, although the terms
first, second, third, etc. may be used herein to describe
various elements, components, regions, layers, and/or
sections, these elements, components, regions, layers,
and/or sections should not be limited by these terms.
These terms are used to distinguish one element, com-
ponent, region, layer, or section from another element,
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component, region, layer, or section. Thus, a first ele-
ment, component, region, layer, or section discussed be-
low could be termed a second element, component, re-
gion, layer, or section without departing from the teach-
ings of example embodiments. In the figures, dimensions
ofthe various elements, layers, etc. may be exaggerated
for clarity of illustration.

[0027] Spatially relative terms, such as "beneath," "be-
low," "lower," "above," "upper," and the like, may be used
herein for ease of description to describe one element or
feature’s relationship to another element(s) or feature(s)
as illustrated in the figures. It will be understood that the
spatially relative terms are intended to encompass dif-
ferent orientations of the device in use or operation in
addition to the orientation depicted in the figures. For
example, if the device in the figures is turned over, ele-
ments described as "below" or "beneath" other elements
or features would then be oriented "above" or "over" the
other elements or features. Thus, the term "below" may
encompass both an orientation of above and below. The
device may be otherwise oriented (rotated 90 degrees
oratotherorientations), and the spatially relative descrip-
tors used herein should be interpreted accordingly.
[0028] The terminology used herein is for the purpose
of describing particular example embodiments of the
present invention and is not intended to be limiting of the
described example embodiments of the present inven-
tion. As used herein, the singular forms "a" and "an" are
intended to include the plural forms as well, unless the
context clearly indicates otherwise. It will be further un-
derstood that the terms "includes," "including," "compris-
es," and/or "comprising," when used in this specification,
specify the presence of stated features, integers, steps,
operations, elements, and/or components but do not pre-
clude the presence or addition of one or more other fea-
tures, integers, steps, operations, elements, compo-
nents, and/or groups thereof.

[0029] FIG. 1 is a perspective view of a rechargeable
battery module according to an embodiment of the in-
vention, and FIG. 2 is an exploded perspective view of
the rechargeable battery module illustrated in FIG. 1. Re-
ferring to FIGS. 1 and 2, the rechargeable battery module
according to an embodiment includes: unit cells 100 con-
nected to each other via bus bars 200; end supports 310
supporting the outermost unit cells 100; end plates 300
coupled to (e.g., combined to) edges of the end supports
310; and side plates 400 connected to the end plates 300.
[0030] Each of the unitcells 100 is a rechargeable bat-
tery. The unitcells 100 are arranged along a first direction
(e.g., an x-axis direction) to neighbor each other and are
electrically and mechanically connected to each other,
thereby forming the rechargeable battery module. The
bus bars 200 are disposed above the rechargeable bat-
tery module (e.g., above the unit cells 100) to electrically
couple adjacent ones of the unit cells 100 to each other.
[0031] Forexample, one of the bus bars 200 connects
four neighboring unit cells 100 to each other in parallel,
another one of the bus bars 200 connects another four
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unit cells 100 to each other in parallel, and then the eight
unit cells 100 connected to each other in parallel are con-
nected to yet another four unit cells 100 in series.
[0032] The end supports 310 may include (e.g., may
be made of) an electrically insulative material and are
formed as a pair (e.g., the rechargeable battery module
includes two end supports 310). The end supports 310
are respectively disposed at opposite ends of the unit
cells 100 in the first direction (e.g., the x-axis direction)
to support the outermost ones of the unit cells 100 in the
first direction while being insulated therefrom. The end
plates 300 are provided as a pair (e.g., the rechargeable
battery includes two end plates 300). The end plates 300
are respectively connected to outer edges of the end sup-
ports 310 to support the outermost unit cells 100 via the
end supports 310.

[0033] The end plates 300 include (e.g., are formed of)
a metal (e.g., stainless steel), providing sufficient
strength to the rechargeable battery module at the out-
ermost sides thereof in the first direction. The end sup-
ports 310 electrically insulate the end plates 300 from
the unit cells 100 while supporting the unit cells 100,
which are arranged between the end plates 300.

[0034] The side plates 400 are provided as a pair (e.g.,
the rechargeable battery module includes two side plates
400). The side plates 400 are disposed at opposite ends
in a second direction (e.g., a y-axis direction) crossing
the first direction and are connected to the end plates
300. The side plates 400 respectively support opposite
ends of the unit cells 100 in the second direction.
[0035] The end plates 300 and the side plates 400 are
connected to each other, and a top side of the unit cells
100, which are accommodated in a space defined by the
end supports 310 and the side plates 400, is covered by
a bus bar holder 600. The bus bar holder 600 includes
bus bar openings 610 (e.g., bus bar holes), and the bus
bars 200 are electrically coupled to the unit cells 100 via
the bus bar openings 610.

[0036] FIG. 3is aperspective view of the rechargeable
battery illustratedin FIG. 2,and FIG. 4 is a cross-sectional
view taken along the line IV-IV of FIG. 3. Referring to
FIGS. 3 and 4, the unit cell 100 is a rechargeable battery
configured to charge and discharge a current.

[0037] Each unit cell 100 includes: an electrode as-
sembly 10; a case 15 for accommodating the electrode
assembly 10; a cap plate 20 coupled to the case 15 at
an opening thereof; a first electrode terminal (hereinafter
referred to as the "negative electrode terminal") 21 and
a second electrode terminal (hereinafter referred to as
the "positive electrode terminal") 22 which are provided
inthe cap plate 20; and an external short-circuitassembly
40 (e.g., an external short-circuit portion) adjacent to
(e.g., provided near) the negative electrode terminal 21.
[0038] For example, the electrode assembly 10 is
formed by disposing a first electrode (hereinafter referred
to as the "negative electrode") 11 and a second electrode
(hereinafter referred to as the "positive electrode") 12 at
opposite surfaces of a separator 13, serving as an insu-
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lator, and winding the negative electrode 11, the sepa-
rator 13, and the positive electrode 12 together in a jelly-
roll state.

[0039] The negative and positive electrodes 11 and 12
respectively include current collectors having coated re-
gions 11a and 12a, where an active material is coated,
and uncoated regions 11b and 12b, which are exposed
portions of the current collectors where an active material
is not coated thereon. The current collectors may be met-
al plates.

[0040] The uncoated region 11b of the negative elec-
trode 11 is formed at one end portion of the negative
electrode 11 along the wound electrode assembly 10.
The uncoated region 12b of the positive electrode 12 is
formed at one end portion of the positive electrode 12
along the wound electrode assembly 10. The uncoated
regions 11b and 12b are respectively disposed at oppo-
site ends of the electrode assembly 10.

[0041] For example, the case 15 has a substantial
cuboid shape to define a space for accommodating the
electrode assembly 10 and an electrolyte solution, and
the opening is formed at one side of the cuboid to connect
the space for accommodating the electrode assembly 10
to the outside. The opening allows the electrode assem-
bly 10 to be inserted into the case 15.

[0042] The cap plate 20is provided at (e.g., is provided
in) the opening of the case 15 to close and seal the open-
ing of the case 15. For example, the case 15 and the cap
plate 20 may be welded to each other when they are
made of aluminum.

[0043] In addition, the cap plate 20 includes an elec-
trolyte injection opening 29, a vent opening 24 (e.g., a
vent hole), and terminal openings H1 and H2 (e.g., ter-
minal holes). After the cap plate 20 is coupled to the case
15, the electrolyte injection opening 29 allows the elec-
trolyte solution to be injected into the case 15. After the
injection of the electrolyte solution, the electrolyte injec-
tion opening 29 is sealed by a sealing cap 27.

[0044] The vent opening 24 is closed and sealed by a
vent plate 25 so as to selectively discharge internal pres-
sure of the unit cell 100. For example, if the internal pres-
sure of the unit cell 100 reaches a certain pressure (e.g.,
a predetermined pressure), the vent plate 25 ruptures to
open the vent opening 24. The vent plate 25 is provided
with a notch 25a that induces the rupture.

[0045] The bus barholder 600 further includes a holder
ventopening 624 (e.g., aholderventhole) corresponding
to (e.g., arranged over) the vent opening 24 (refer to
FIGS. 1 and 2). Accordingly, the internal pressure dis-
charged via the vent opening 24 may be discharged to
the outside of the rechargeable battery module via the
holder vent opening 624. That is, the discharge of the
internal pressure via the vent opening 24 is not blocked
by the bus bar holder 600.

[0046] The negative and positive electrode terminals
21 and 22 are provided in terminal openings H1 and H2
of the cap plate 20, respectively, and are electrically cou-
pled to the electrode assembly 10. For example, the neg-
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ative electrode terminal 21 is electrically coupled to the
negative electrode 11 of the electrode assembly 10, and
the positive electrode terminal 22 is electrically coupled
to the positive electrode 12 of the electrode assembly
10. Accordingly, the electrode assembly 10 is drawn out
of the case 15 via the negative and positive electrode
terminals 21 and 22.

[0047] Because the negative and positive electrode
terminals 21 and 22 have the same or substantially the
same structure inside the case 15 (e.g., under the cap
plate 20), the features and/or components of the negative
and positive electrode terminals 21 and 22 inside the
case 15 willbe described together. The structures of each
of the negative and positive electrode terminals 21 and
22 outside of the case 15 (e.g., over or outside of the cap
plate 20) that are different from each other will be sepa-
rately described.

[0048] The negative and positive electrode terminals
21 and 22 respectively include rivet terminals 21a and
22a respectively provided in the terminal openings H1
and H2 of the cap plate 20, flanges 21b and 22b that
extend from (e.g., are integrally formed with) the rivet
terminals 21a and 22a inside the case 15, and plate ter-
minals 21c and 22c that are disposed outside of the case
15 to be coupled to the rivet terminals 21a and 22a by,
for example, riveting or welding.

[0049] First and second electrode gaskets 36 and 37
(hereinafter referred to as the "negative electrode gasket
36" and the "positive electrode gasket 37") are respec-
tively provided between the rivet terminals 21a and 22a
of the negative and positive electrode terminals 21 and
22 and inner surfaces of the terminal openings H1 and
H2, thereby sealing between and electrically insulating
the rivet terminals 21a and 22a of the negative and pos-
itive electrode terminals 21 and 22 and the cap plate 20.
[0050] The negative and positive electrode gaskets 36
and 37 further extend between the flanges 21b and 22b
and an inner surface of the cap plate 20 to further seal
between and electrically insulate the flanges 21b and 22b
and the cap plate 20. For example, the negative and pos-
itive electrode gaskets 36 and 37 prevent leakage of the
electrolyte solution via the terminal openings H1 and H2
when the negative and positive electrode terminals 21
and 22 are provided in the cap plate 20.

[0051] First and second electrode lead tabs 51 and 52
(hereinafter referred to as the "negative electrode lead
tab 51" and the "positive electrode lead tab 52") electri-
cally couple the negative and positive electrode terminals
21 and 22 to the negative and positive electrodes 11 and
12 of the electrode assembly 10, respectively. For exam-
ple, the negative and positive electrode lead tabs 51 and
52 are coupled to (e.g., combined to) lower ends of the
rivet terminals 21a and 22a, and the lower ends of the
rivet terminals 21a and 22a are then caulked, such that
the negative and positive electrode lead tabs 51 and 52
are supported by the flanges 21b and 22b and are con-
nected to the lower ends of the rivet terminals 21a and
22a.
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[0052] First and second electrode insulating members
61 and 62 (hereinafter referred to the "negative electrode
insulating member 61" and the "positive electrode insu-
lating member 62") are respectively provided between
the negative and positive electrode lead tabs 51 and 52
and the cap plate 20 to electrically insulate the negative
and positive electrode lead tabs 51 and 52 from the cap
plate 20. In addition, one side of each of the negative and
positive electrode insulating members 61 and 62 is cou-
pled to (e.g., combined to) the cap plate 20 while the
other side thereof surrounds a periphery of (e.g., enclos-
es) the negative and positive electrode lead tabs 51 and
52, the rivet terminals 21a and 22a, and the flanges 21b
and 22b, thereby stabilizing a connection structure ther-
ebetween.

[0053] The external short-circuit assembly 40 will be
further described in connection with the plate terminal
21c of the negative electrode terminal 21, and a top plate
46 will be described in connection with the plate terminal
22c of the positive electrode terminal 22.

[0054] The external short-circuit assembly 40 is adja-
cent to the negative electrode terminal 21 and includes
a short-circuit tab 41 and a short-circuit member 43 that
are separated from or short-circuited to each other de-
pending on (e.g., according to) the internal pressure in
the case 15. The short-circuittab 41 is electrically coupled
to the rivet terminal 21a of the negative electrode terminal
21 and is disposed outside of the cap plate 20 with the
insulating member 31 interposed therebetween.

[0055] The insulating member 31 is provided between
the short-circuit tab 41 and the cap plate 20 to electrically
insulate the short-circuit tab 41 from the cap plate 20.
That is, the cap plate 20 is electrically insulated from the
negative electrode terminal 21.

[0056] The short-circuit tab 41 and the plate terminal
21c are both coupled to an upper end of the rivet terminal
21a, and the upper end of the rivet terminal 21a is then
caulked, such that the short-circuit tab 41 and the plate
terminal 21c are combined to the upper end of the rivet
terminal 21a. Accordingly, the short-circuit tab 41 and
the plate terminal 21c are fixed to the cap plate 20 with
the insulating member 31 interposed therebetween.
[0057] The short-circuit member 43 is provided in a
short-circuit opening 42 (e.g., a short-circuit hole) formed
in the cap plate 20 to close and seal the short-circuit
opening 42. The short-circuit tab 41 is connected to the
negative electrode terminal 21 and extends along an
edge of (e.g., extends over) the short-circuit member 43.
Accordingly, the short-circuit tab 41 and the short-circuit
member 43 may correspond to (e.g., may be in or over)
the short-circuit opening 42 to face each other. And, in a
first state, the short-circuit tab 41 and the short-circuit
member 43 may be separated from each other, and in a
second state, may be short-circuited (e.g., electrically
connected) to each other (as indicated by an imaginary
line) when the short-circuit member 43 is inversely de-
formed due to increased internal pressure in the unit cell
100.
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[0058] The top plate 46 is adjacent to the positive elec-
trode terminal 22 and electrically couples the plate ter-
minal 22c of the positive electrode terminal 22 to the cap
plate 20. For example, the top plate 46 is interposed be-
tween the plate terminal 22c and the cap plate 20, and
is penetrated by the rivet terminal 22a (e.g., the rivet ter-
minal 22a extends through the top plate 46).

[0059] Accordingly, the top plate 46 and the plate ter-
minal 22c are coupled to an upper end of the rivet terminal
22a, and the upper end of the rivet terminal 22a is then
caulked, such that the top plate 46 and the plate terminal
22c are combined to the upper end of the rivet terminal
22a. The plate terminal 22c is provided outside of the
case 15, and the top plate 46 is interposed therebetween.
[0060] The positive electrode gasket 37 is provided to
further extend between the rivet terminal 22a and the top
plate 46. That is, the positive electrode gasket 37 pre-
vents the rivet terminal 22a and the top plate 46 from
being directly electrically coupled to each other. For ex-
ample, the rivet terminal 22a is electrically coupled to
(e.g., is indirectly electrically coupled to) the top plate 46
via the plate terminal 22c.

[0061] Referring to FIGS. 1 and 2, the side plate 400
of the rechargeable battery module includes penetration
openings 413 (e.g., penetration holes or through-holes)
at sides of the unitcells 100. Forexample, the penetration
openings 413 reduce the weight of the side plate 400 and
the rechargeable battery module.

[0062] A plurality of penetration openings 413 may be
arranged along the x-axis and the z-axis. Any number of
penetration openings 413 may be formed in the side plate
400 as long as sufficient strength of the side plate 400 is
maintained, thereby reducing the weight of the side plate
400.

[0063] The side plate 400 is formed of thin plate sheet
metal having a certain thickness (e.g., about 0.8 mm).
For example, the side plate 400 may be formed of a thin
stainless steel plate.

[0064] In addition, the side plate 400 includes a flange
420, which is bent from a lower end of the side plate 400
in a third direction (e.g., the z-axis direction) crossing the
first and second directions and extends in the second
direction (e.g., y-axis direction) to support the unit cells
100.

[0065] The flange 420 makes it possible to do without
a lower plate in the rechargeable battery module, which
would otherwise support alower end of the unit cells 100,,
thereby allowing the rechargeable battery module to be
lightweight (e.g., the rechargeable battery module, ac-
cording to some embodiments, does not include a lower
support supporting the lower end of the unit cells 100).
Further, when the rechargeable battery module is mount-
ed on or in an apparatus (e.g., an electric vehicle), the
flange 420 allows the unit cells 100 to contact and/or to
be adhered to a cooling device included in the apparatus,
thereby making it possible to effectively cool the unit cells
100.

[0066] A cutout connection portion 430 (e.g., a cutout
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connector or a connector) is provided at an upper end of
the side plate 400 opposite the flange 420. The connec-
tion portion 430 includes an elastic portion 431 which has
an elastic force that is directed toward the bus bar holder
600 from the side plate 400, and the connection portion
430 may be elastically connected to the bus bar holder
600 by the elastic force.

[0067] Asanexample,the connection portion 430 may
be connected to a bracket 620 provided at a correspond-
ing position of the bus bar holder 600 by welding. When
the bus bar holder 600 is formed of a synthetic resin that
is an electrically insulative material, the bracket 620 may
beinsert-molded to be provided in the bus bar holder 600.
[0068] Forexample, the elastic force of the elastic por-
tion 431 may absorb a parts tolerance (e.g., an offset)
between the side plate 400 and the bus bar holder 600.
When being laser-welded, the connection portion 430
and the bracket 620 may closely contact each other,
thereby ensuring welding performance and improving
welding quality.

[0069] Inthe rechargeable battery module, the bus bar
holder 600 includes coupling grooves 640 that are dis-
posed at opposite ends in the second direction (e.g., the
y-axis direction), that are formed along (e.g., extend
along) the first direction (e.g., the x-axis direction), and
have walls which are separated from each other in the
third direction (e.g., the z-axis direction). The side plate
400 includes coupling portions 440 (e.g., coupling exten-
sions) that are coupled to the coupling grooves 640. Be-
cause the coupling portions 440 are coupled to the cou-
pling grooves 640, the side plate 400 and the bus bar
holder 600 are coupled to each other by a fastening force
in the third direction.

[0070] The unit cells 100 are covered by the bus bar
holder 600, the bus bars 200 connect ones of the units
cells 100 to each other via the bus bar openings 610, and
the end plates 300 and the side plates 400 are connected
to each other with the end supports 310 therebetween
such that the unit cells 100 are accommodated therebe-
tween and are supported. Subsequently, the connection
portion 430 of the side plate 400 is welded to the bracket
620 of the bus bar holder 600, thereby forming the re-
chargeable battery module.

[0071] Forexample, sides of the unitcells 100 are sup-
ported by the end plate 300 and the side plate 400, top
sides of the unit cells 100 are supported by the bus bar
holder 600, and a bottom side thereof is supported and
accommodated by the flange 420 of the side plate 400.
[0072] FIG.5isacross-sectional perspective view tak-
en along the line V-V of FIG. 2. Referring to FIG. 5, at
least one of the end support 310 and the end plate 300
includes an absorbing portion 311 (G, A D) for absorbing
swelling of the unit cells 100 in the first direction.
[0073] The absorbing portion 311 (G, A D) absorbs the
swelling of the unit cells 100 in the first direction of the
rechargeable battery module, such that the rechargeable
battery module as a whole does not swell (e.g., such that
the exterior dimensions of the rechargeable battery mod-
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ule do not increase). That is, the absorbing portion 311
(G, AD) alleviates a need for additional space to accom-
modate swelling of the rechargeable battery module to
be provided outside of the rechargeable battery module.
[0074] FIG. 6 is a perspective view of an inner side of
an end support. Referringto FIGS. 5 and 6, the absorbing
portion includes (e.g., may be) a receiving groove 311
that is formed at an inner surface of the end support 310
facing (e.g., closely attached to) a side surface of the
outermost unit cell 100.

[0075] The receiving groove 311 may be concavely
formed at an inner surface of the absorbing portion in a
direction (e.g., in the first direction) away from the side
surface of the outermost unit cell 100 to absorb the swell-
ing of the unit cells 100 in the first direction (e.g., the x-
axis direction).

[0076] For example, the receiving groove 311 is dis-
posed at a center of the inner surface of the end support
310 where the swelling is greatest and absorbs the swell-
ing of all of the unit cells 100 at the outermost unit cell 100.
[0077] Theend support310 includes a plurality of inner
concave grooves 312 at the inner surface thereof. The
inner concave grooves 312 are concavely formed in a
direction away from the side surface of the outermost
unit cell 100 (e.g., in the first direction) and reduce the
weight of the end support 310.

[0078] Inaddition, the absorbing portionincludes agap
(G) between the end support 310 and the end plate 300.
Atfter first absorbing the swelling in the receiving groove
311 (e.g., when the receiving groove 311 has been filled
or substantially filled by the swelled unit cells 100), the
gap (G) may secondly absorb the swelling at the end
support 310.

[0079] FIG. 7 is a perspective view of an outer side of
the end support. Referringto FIGS. 5to 7, the end support
310 includes a base 313 at (e.g., forming) the inner sur-
face of the end support 310 that supports the outermost
unit cell 100, and a reinforcing portion 314 that protrudes
toward the end plate 300 fromthe base 313. Forexample,
the reinforcing portion 314 protrudes from the base 313
in a direction away from the unit cells 100.

[0080] The reinforcing portion 314 of the end support
310 is formed in a plurality and extend in the second
direction (e.qg., the y-axis direction). Ones of the reinforc-
ing portion 314 are separated from each otherin the third
direction (e.g., the z-axis direction). The end plate 300 is
supported by and coupled to the end support 310 while
having the gap (G) between the reinforcing portion 314
and the end plate 300.

[0081] The reinforcing portion 314 includes a pair of
first protrusions 315 and a second protrusion 316. The
first protrusions 315 are formed at opposite ends of the
base 313 in the third direction, have a first thickness T1
in the first direction, and support the end plate 300.
[0082] The second protrusion 316 is formed ata center
of the base 313 in the third direction and has a second
thickness T2 in the first direction to form the gap (G) with
the end plate 300. For example, the second protrusion
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316 may maintain the gap (G) between the end support
310 and the end plate 300 when the swelling of the unit
cells 100 is relatively small and may be supported by
(e.g., may contact) the end plate 300 when the swelling
is relatively large.

[0083] In addition, the gap (G) extends in a curved
shape between the end support 310 and the end plate
300 along the third direction and the first direction de-
pending on shapes and arrangements of the first and
second protrusions 315 and 316. Accordingly, when the
swelling occurs in the first direction, the gap (G) may
absorb the swelling in the first and third directions.
[0084] In addition, the gap (G) may be smallest at the
first protrusions 315 and greatest at the second protru-
sion 316. For example, the gap (G) may begin at the first
protrusions 315 and flexibly extend to the second protru-
sion 316.

[0085] The first protrusions 315 are concavely formed
toward outer sides of the base 313 in the third direction
from a center of the base 313 in the second direction
while extending in the second direction. In addition, the
second protrusion 316 is concavely formed toward the
center of the base 313 in the first and third directions from
the center of the base 313 in the second direction while
extending in the second direction.

[0086] For example, the first protrusions 315 and the
second protrusion 316 are formed such that a distance
D in the third direction between the second protrusion
316 and each of the first protrusions 315 is the greatest
atacenterthereofin the second direction and is the small-
est at the outer sides thereof of the second direction.
Accordingly, at a center of the end support 310, a sup-
porting force (e.g., resiliency) of the first and second pro-
trusions 315 and 316 is weakest.

[0087] The swelling of the unit cells 100 is greatest at
acenterofaside thereofin thefirst direction. Accordingly,
the swelling absorbed by the receiving groove 311 and
the gap (G) in the end support 310 and the end plate 300
may be maximally absorbed by the center of the second
protrusion 316.

[0088] In addition, the end support 310 includes a plu-
rality of outer concave grooves 317 that are concavely
formed between the first protrusion 315 and the second
protrusion 316 in a direction away from the end plate 300.
[0089] The outer concave grooves 317 do notinterfere
with or affect the gap (G) between the end support 310
and the end plate 300. In addition, the outer concave
grooves 317 may reduce the weight of the end support
310 along with the inner concave grooves 312.

[0090] The end plate 300 includes a first support por-
tion 301 supported by the first protrusions 315, a second
support portion 302 maintaining the gap (G) with the sec-
ond protrusion 316 (e.g., the second support portion 302
is spaced from the second protrusion 316 by the gap
(G)), and a protruding portion 303 extending between
(e.g., connecting) the first support portion 301 to the sec-
ond support portion 302.

[0091] The protruding portion 303 is disposed between
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each of the first protrusions 315 and the second protru-
sion 316 of the end support 310 and forms, in part, the
gap (G) that is between the end support 310 and the end
plate 300 and absorbs the swelling along with the second
support portion 302.

[0092] In addition, the end plate 300 further includes
the connecting portion 304 that is connected to the side
plate 400. The connecting portion 304 is connected to a
bushing 305 that is inserted therein in the third direction,
and the bushing 305 increases the strength of the end
plate 300.

[0093] The absorbing portion is recessed in the first
direction and includes (e.g., is formed by) a distance from
an outermost side of the second support portion 302 to
an outermost side of the connecting portion 304 (A D)
(e.g., the outermost side of the second support portion
302 is offset from the outermost side of the connecting
portion 304 to form the absorbing portion). For example,
the distance (A D) allows the swelling to be absorbed
within the end plate 300.

[0094] Accordingly, after absorbing the swelling in the
receiving groove 311 and in the gap (G), the end plate
300 thirdly absorbs swelling by deforming to reduce the
distance (A D) . The end plate 300, including the first and
second support portions 301 and 302 and the protruding
portion 303, absorbs the swelling by deforming relative
to the connecting portion 304 of the end plate 300 in the
first direction.

[0095] As described above, an embodiment of the in-
vention may gradually absorb the swelling of the unit cells
100 via the receiving groove 311, the gap (G), and the
distance (AD) that are sequentially arranged along the
first direction. Accordingly, because the outer dimen-
sions of the rechargeable battery module do notincrease
even as the unit cells 100 swell, maximum efficiency can
be achieved.

[0096] While the invention has been described in con-
nection with what are presently considered to be practical
embodiments hereof, it is to be understood that the in-
vention is not limited to the disclosed embodiments, but
is intended to cover various modifications and equivalent
arrangements included within the scope of the appended
claims.

Claims
1. A rechargeable battery module comprising:

a plurality of unit cells (100) arranged along a
first direction and electrically coupled to each
other via a bus bar (200);

an end support (310) configured to support an
outermost one of the unit cells (100) along the
first direction, the end support (310) comprising
an electrically insulative material;

an end plate (300) situated over the end support
(310) in the first direction, at least one of the end
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support (310) and the end plate (300) compris-
ing an absorbing portion configured to absorb
swelling of the unit cells (100) in the first direc-
tion; and

a plurality of side plates (400) at opposite ends
ofthe unitcells (100) in asecond direction cross-
ing the first direction, the side plates (400) being
coupled to the end plate (300);

characterised in that the absorbing portion
comprises a receiving space (311) at an inner
surface of the end support (310) facing a side
surface of the outermost one of the unit cells
(100), the receiving space (311) being concave
in the first direction away from the side surface
of the outermost one of the unit cells (100), and
wherein the absorbing portion further comprises
a gap (G) between the end support (310) and
the end plate (300).

A rechargeable battery module according to claim
1, wherein the end support (310) comprises a plu-
rality of channels that open into the inner surface of
the end support (310), the channels extending in the
first direction away from the side surface of the out-
ermost one of the unit cells (100).

A rechargeable battery module according to claim
1, wherein the end support (310) comprises:

abase (313) having an inner surface configured
to support the outermost one of the unit cells
(100); and

a reinforcing portion (314) protruding from the
base (313) toward the end plate (300) and ex-
tending in the second direction;

wherein the gap (G) is situated between the re-
inforcing portion (314) of the end support (310)
and the end plate (300).

4. A rechargeable battery module according to claim

3, wherein the reinforcing portion (314) comprises:

a plurality of first protrusions (315) located at
opposite ends of the base (313) in a third direc-
tion crossing the second direction the said first
protrusion (315), having a first thickness (T1);
a second protrusion (316) ata center of the base
(313) in the third direction and having a second
thickness (T2), the gap (G) being between the
second protrusion (316) and the end plate (300),
and

wherein the first and second protrusions (315,
316) are spaced from each other in the third di-
rection.

5. A rechargeable battery module according to claim

4, wherein the gap (G) curves between the end sup-
port (310) and the end plate (300) generally along
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10.

1.

12.

the third direction and the first direction.

A rechargeable battery module according to claim
5, wherein the gap (G) is smaller between an area
adjacent to the second protrusion (316) and the end
plate (300) than it is between the second protrusion
(316) and the end plate (300).

A rechargeable battery module according to claim 5
or 6, wherein the first protrusions (315) are concave
from a center of the base (313) in the second direc-
tion toward outer sides of the base (313) in the third
direction, and

wherein the second protrusion (316) is concave from
the center of the base (313) in the second direction
toward the center of the base (313) in the first and
third directions.

A rechargeable battery module according to claim
7, wherein a distance between each of the first pro-
trusions (315) and the second protrusion (316) in the
third direction is greatest at the center of the base
(313) in the second direction.

Arechargeable battery module according to any pre-
ceding claim, wherein the end support (310) com-
prises a plurality of recesses that are concave in the
first direction away from the end plate (300) and are
between the first protrusions (315) and the second
protrusion (316).

A rechargeable battery module according to claim 4
or any claim depending upon claim 5, wherein the
end plate (300) comprises:

a first support portion (301) contacting the first
protrusions (315);

a second support portion (302) adjacent to and
spaced from the second protrusion (316) by the
gap (G); and

a protruding portion (303) extending between
the first support portion (301) and the second
support portion (302), protruding between the
first and second protrusions (301, 302), and
spaced from the first and second protrusions
(301, 302) by the gap (G).

A rechargeable battery module according to claim
10, wherein the end plate (300) further comprises a
connecting portion (304) coupled to the first and sec-
ond support portions (301, 302), and

wherein a first plane formed by an outermost surface
of the second support portion (302) is offset from a
second plane formed by an outermost surface of the
connecting portion (304) in the first direction.

Arechargeable battery module according to any pre-
ceding claim, further comprising a plurality of the end
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supports (310) and a plurality of the end plates (300),
wherein ones of the end supports (310) are config-
ured to respectively support outermost ones of the
unit cells (100) along the first direction, and ones of
the end plates (300) are coupled to edges of respec-
tive ones of the end supports (310).

A rechargeable battery module according to claim
12, wherein at least one of the end supports (310)
and the end plates (300) at each of the outermost
ones of the unit cells (100) comprise the absorbing
portion.

Patentanspriiche

1.

Wiederaufladbares Batteriemodul, umfassend:

eine Mehrzahl von Elementarzellen (100), die
entlang einer ersten Richtung angeordnet und
Uber eine Sammelschiene (200) elektrisch an-
einandergekoppelt sind;

eine Endstitze (310), die dazu ausgestaltet ist,
eine aulerste von den Elementarzellen (100)
entlang der ersten Richtung zu stiitzen, wobei
die Endstitze (310) ein elektrisch isolierendes
Material umfasst;

eine Endplatte (300), die Uber der Endstitze
(310) in der ersten Richtung liegt, wobei min-
destens eine aus der Endstitze (310) und der
Endplatte (300) einen Dampfungsabschnitt um-
fasst, der dazu ausgestaltet ist, eine Anschwel-
lung der Elementarzellen (100) in der ersten
Richtung zu dampfen; und eine Mehrzahl von
Seitenplatten (400) an gegentiberliegenden En-
den der Elementarzellen (100) in einer die erste
Richtung kreuzenden zweiten Richtung, wobei
die Seitenplatten (400) an die Endplatte (300)
gekoppelt sind;

dadurch gekennzeichnet, dass der Damp-
fungsabschnitt einen Aufnahmeraum (311) an
einer inneren Oberflache der Endstiitze (310),
die einer seitlichen Oberflache der duRersten
von den Elementarzellen (100) zugewandt ist,
umfasst, wobei der Aufnahmeraum (311) in der
erstenvonder seitlichen Oberflache der duflers-
ten von den Elementarzellen (100) abgewand-
ten Richtung konkav ist, und

wobei der Dampfungsabschnitt ferner eine Li-
cke (G) zwischen der Endstiitze (310) und der
Endplatte (300) umfasst.

Wiederaufladbares Batteriemodul nach Anspruch 1,
wobei die Endstiitze (310) eine Mehrzahl von Kana-
len umfasst, die in der inneren Oberflache der End-
stlitze (310) miinden, wobei die Kanale sich in die
erste von der seitlichen Oberflache der aulRersten
von den Elementarzellen (100) abgewandten Rich-
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tung erstrecken.

3. Wiederaufladbares Batteriemodul nach Anspruch 1,

wobei die Endstiitze (310) umfasst:

eine Basis (313), die eine innere Oberflache auf-
weist, die dazu ausgestaltetist, die dulerste von
den Elementarzellen (100) zu stitzen; und
einen Verstarkungsabschnitt (314), der von der
Basis (313) zu der Endplatte (300) hin hervor-
steht und sich in die zweite Richtung erstreckt;
wobei die Licke (G) zwischen dem Verstar-
kungsabschnitt (314) der Endstitze (310) und
der Endplatte (300) liegt.

4. Wiederaufladbares Batteriemodul nach Anspruch 3,

wobei der Verstarkungsabschnitt (314) umfasst:

eine Mehrzahl von ersten Vorspriingen (315),
die an entgegengesetzten Enden der Basis
(313) in eine dritte Richtung, die die zweite Rich-
tung kreuzt, angeordnet sind, wobei der erste
Vorsprung (315) eine erste Dicke (T1) aufweist;
einen zweiten Vorsprung (316), die an einer Mit-
te der Basis (313) in die dritte Richtung ist und
eine zweite Dicke (T2) aufweist, wobeidie Liicke
(G) zwischen dem zweiten Vorsprung (316) und
der Endplatte (300) liegt, und

wobei die ersten und zweiten Vorspriinge (315,
316) voneinander in die dritte Richtung beab-
standet sind.

Wiederaufladbares Batteriemodul nach Anspruch 4,
wobei die Licke (G) sich zwischen der Endstiitze
(310) und der Endplatte (300) im Wesentlichen ent-
lang der dritten Richtung und der ersten Richtung
krimmt.

Wiederaufladbares Batteriemodul nach Anspruch 5,
wobei die Liicke (G) zwischen einem Bereich neben
dem zweiten Vorsprung (316) und der Endplatte
(300) kleiner ist als zwischen dem zweiten Vor-
sprung (316) und der Endplatte (300).

Wiederaufladbares Batteriemodul nach Anspruch 5
oder 6, wobei die ersten Vorspriinge (315) von einer
Mitte der Basis (313) in die zweite Richtung zu &u-
Reren Seiten der Basis (313) in der dritten Richtung
konkav sind; und

wobei der zweite Vorsprung (316) von einer Mitte
der Basis (313) in die zweite Richtung zu der Mitte
der Basis (313) in der ersten und dritten Richtung
konkav ist.

Wiederaufladbares Batteriemodul nach Anspruch 7,
wobei ein Abstand zwischen jedem der ersten Vor-
spriinge (315) und der zweiten Vorspriinge (316) in
der dritten Richtung in der Mitte der Basis (313) in
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die zweite Richtung am gréRten ist.

Wiederaufladbares Batteriemodul nach einem der
vorangehenden Anspriiche, wobei die Endstitze
(310) eine Mehrzahl von Aussparungen umfasst, die
in die erste von der Endplatte (300) abgewandte
Richtung konkav sind und zwischen den ersten Vor-
spriingen (315) und den zweiten Vorspriingen (316)
liegen.

Wiederaufladbares Batteriemodul nach Anspruch 4
oder einem anderen von Anspruch 5 abhangigen An-
spruch, wobei die Endplatte (300) umfasst:

einen ersten Stiitzabschnitt (301), der die ersten
Vorspriinge (315) kontaktiert;

einen zweiten Stiitzabschnitt (302) neben und
durch die Liicke (G) beabstandet von dem zwei-
ten Vorsprung (316); und

einen sich zwischen dem ersten Stutzabschnitt
(301) und dem zweiten Stutzabschnitt (302) er-
streckenden Vorsprungsabschnitt (303), der
zwischen den ersten und zweiten Vorspriingen
(301, 302) hervorsteht und von den ersten und
zweiten Vorspringen (301, 302) durch Licke
(G) beabstandet ist.

Wiederaufladbares Batteriemodul nach Anspruch
10, wobei die Endplatte (300) ferner einen Verbin-
dungsabschnitt (304) umfasst, der an die ersten und
zweiten Stitzabschnitte (301, 302) gekoppelt ist,
und

wobei eine an einer aufRersten Oberflache des zwei-
ten Stitzabschnittes (302) gebildete erste Ebene
von einer zweiten Ebene versetzt ist, die durch eine
aulerste Oberflaiche des Verbindungsabschnittes
(304) in die erste Richtung gebildet ist.

Wiederaufladbares Batteriemodul nach einem der
vorangehenden Anspriiche, ferner umfassend eine
Mehrzahl von Endstiitzen (310) und eine Mehrzahl
von Endplatten (300),

wobei einige der Endstiitzen (310) dazu ausgestaltet
sind, jeweils die aufersten der Elementarzellen
(100) entlang der ersten Richtung zu stitzen, und
einige der Endplatten (300) an Rander der jeweiligen
einigen der Endstiitzen (310) gekoppelt sind.

Wiederaufladbares Batteriemodul nach Anspruch
12, wobei mindestens einer der Endstltzen (310)
und der Endplatten (300) an jeder der auRersten von
den Elementarzellen (100) den Ddmpfungsabschnitt
umfasst.

Revendications

1.

Module de batterie rechargeable comprenant :
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1"

une pluralité de cellules unitaires (100) agen-
cées le long d’'une premiere direction et cou-
plées électriquement entre elles via une barre
omnibus (200) ;

un supportd’extrémité (310) configuré pour sup-
porter une des cellules unitaires (100) la plus a
I'extérieur le long de la premiere direction, le
support d’extrémité (310) comprenant un maté-
riau électriquement isolant ;

une plaque d’extrémité (300) située au-dessus
du support d’extrémité (310) dans la premiéere
direction, au moins I'un parmi le support d’ex-
trémité (310) etla plaque d’extrémité (300) com-
prenant une partie d’absorption configurée pour
absorber une augmentation des cellules unitai-
res (100) dans la premiéere direction ; et

une pluralité de plaques latérales (400) a des
extrémités opposées des cellules unitaires
(100) dans une deuxieme direction croisant la
premiere direction, les plaques latérales (400)
étant couplées a la plaque d’extrémité (300) ;
caractérisé en ce que la partie d’absorption
comprend un espace de réception (311) surune
surface intérieure du support d’extrémité (310)
faisant face a une surface latérale de la cellule
unitaire (100) la plus a I'extérieur, 'espace de
réception (311) étant concave dans la premiere
direction s’éloignant de la surface latérale de la
cellule unitaire (100) la plus a I'extérieur, et
dans lequel la partie d’absorption comprend en
outre un espace (G) entre le support d’extrémité
(310) et la plaque d’extrémité (300).

Module de batterie rechargeable selon la revendica-
tion 1, dans lequel le support d’extrémité (310) com-
prend une pluralité de canaux qui s’ouvrent sur la
surface intérieure du support d’extrémité (310), les
canaux s’étendant dans la premiére direction s’éloi-
gnantde la surface latérale de la cellule unitaire (100)
la plus a I'extérieur.

Module de batterie rechargeable selon la revendica-
tion 1, dans lequel le support d’extrémité (310)
comprend :

une base (313) ayantune surface intérieure con-
figurée pour supporter la cellule unitaire (100)
la plus a I'extérieur ; et

une partie de renfort (314) faisant saillie a partir
delabase (313) vers la plaque d’extrémité (300)
et s’étendant dans la deuxiéme direction ;
dans lequel I'espace (G) est situé entre la partie
de renfort (314) du support d’extrémité (310) et
la plaque d’extrémité (300).

4. Module de batterie rechargeable selon la revendica-

tion 3, dans lequel la partie de renfort (314)
comprend :
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une pluralité de premiéres saillies (315) placées
a des extrémités opposées de la base (313)
dans une troisiéme direction croisant la deuxié-
me direction ladite premiere saillie (315), ayant
une premiere épaisseur (T1) ;

une deuxiéme saillie (316) au centre de la base
(313) dans la troisieme direction et ayant une
deuxiéme épaisseur (T2), I'espace (G) se trou-
vant entre la deuxiéme saillie (316) et la plaque
d’extrémité (300), et

dans lequel les premiére et deuxiéme saillies
(315, 316) sont espacées I'une de I'autre dans
la troisiéme direction.

Module de batterie rechargeable selon la revendica-
tion 4, dans lequel I'espace (G) s’incurve entre le
support d’extrémité (310) et la plaque d’extrémité
(300), globalement le long de la troisieme direction
et de la premiere direction.

Module de batterie rechargeable selon la revendica-
tion 5, dans lequel I'espace (G) est plus petit entre
une zone adjacente a la deuxiéme saillie (316) et la
plaque d’extrémité (300) qu’il ne I'est entre la deuxie-
me saillie (316) et la plaque d’extrémité (300).

Module de batterie rechargeable selon la revendica-
tion 5 ou 6, dans lequel les premiéres saillies (315)
sont concaves a partir du centre de la base (313)
dans ladeuxieme direction vers des cotés extérieurs
de la base (313) dans la troisieme direction, et
dans lequel la deuxieme saillie (316) est concave a
partir du centre de la base (313) dans la deuxiéme
direction vers le centre de la base (313) dans les
premiére et troisieme directions.

Module de batterie rechargeable selon la revendica-
tion 7, dans lequel une distance entre chacune des
premieres saillies (315) et la deuxiéme saillie (316)
dans la troisieme direction est plus grande au centre
de la base (313) dans la deuxiéme direction.

Module de batterie rechargeable selon I'une des re-
vendications précédentes, dans lequel le support
d’extrémité (310) comprend une pluralité d’évide-
ments qui sont concaves dans la premiére direction
s’éloignant de la plaque d’extrémité (300) et qui se
trouvent entre les premieres saillies (315) et la
deuxiéme saillie (316).

Module de batterie rechargeable selon la revendica-
tion 4 ou toute revendication dépendant de la reven-
dication 5, dans lequel la plaque d’extrémité (300)
comprend :

une premiére partie de support (301) venant en
contact avec les premieres saillies (315) ;
une deuxiéme partie de support (302) adjacente
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a la deuxiéme saillie (316) et espacée de celle-
ci par I'espace (G) ; et

une partie saillante (303) s’étendant entre la pre-
miére partie de support (301) etla deuxieme par-
tie de support (302), faisant saillie entre les pre-
miere et deuxiéme saillies (301, 302), et espa-
céedes premiere etdeuxieme saillies (301, 302)
par 'espace (G).

Module de batterie rechargeable selon la revendica-
tion 10, dans lequel la plaque d’extrémité (300) com-
prend en outre une partie de connexion (304) cou-
plée aux premiére et deuxieme parties de support
(301, 302), et

dans lequel un premier plan, formé par une surface
la plus alI'extérieur de la deuxieéme partie de support
(302), est décalé d’'un deuxieme plan, formé par une
surface la plus a I'extérieur de la partie de connexion
(304) dans la premiere direction.

Module de batterie rechargeable selon I'une des re-
vendications précédentes, comprenant en outre une
pluralité des supports d’extrémité (310) et une plu-
ralité des plaques d’extrémité (300),

dans lequel certains des supports d’extrémité (310)
sont configurés pour supporter respectivement les
cellules unitaires (100) les plus a I'extérieur le long
de la premiére direction, et certaines des plaques
d’extrémité (300) sont couplées a des bords des sup-
ports d’extrémité (310) respectifs.

Module de batterie rechargeable selon la revendica-
tion 12, dans lequel au moins I'un parmi les supports
d’extrémité (310) et les plaques d’extrémité (300) au
niveau de chacune des cellules unitaires (100) les
plus a I'extérieur comprend la partie d’absorption.
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