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Description

BACKGROUND

1. FIELD

[0001] The present disclosure relates to an end plate
assembly including a thermistor, a battery module includ-
ing the same, and a battery pack.

2. DESCRIPTION OF RELATED ART

[0002] A lithium secondary battery may be applied to
fields requiring high energy, such as automobiles or pow-
er storage devices, in the form of a battery pack.
[0003] The secondary battery may include a plurality
of battery cells, the plurality of battery cells may form an
intermediate assembly such as a battery module, and
the intermediate assemblies may form a battery pack.
[0004] A battery cell, which is the smallest unit of a
secondary battery, may include an electrode assembly
in which a plurality of electrodes are stacked. The elec-
trode assembly may have a form in which negative elec-
trode plates and positive electrode plates are alternately
stacked, and a separator for insulating a negative elec-
trode plate and a positive electrode plate from each other
may be interposed between the negative electrode plate
and the positive electrode plate.
[0005] Meanwhile, a short circuit may occur between
electrodes included in the electrode assembly due to an
external shock, which may lead to ignition of a battery
cell, and may further cause chain ignition of other battery
cells adjacent to the battery module. Fire occurring in the
battery module may lead to fire in the entire battery pack.
[0006] For this reason, to prevent chain ignition of other
battery cells and other battery modules, a means for ef-
fectively discharging flames or gases generated by bat-
tery cells may be necessary.
[0007] Meanwhile, ignition of the battery cell may be
prevented in advance by measuring a maximum temper-
ature of a battery cell separately from a means for dis-
charging flame or gas generated by the battery cell.
[0008] However, since charge and discharge perform-
ance of a battery cell may tend to deteriorate at low tem-
perature, to prevent ignition of the battery cell, it may be
necessary to measure a maximum temperature and to
measure a minimum temperature of the battery cell to
maintain performance of the battery cell.

SUMMARY

[0009] An aspect of the present disclosure is to pre-
vents ignition of battery cells and to maintain constant
charge/discharge performance of battery cells regard-
less of external temperature.
[0010] According to an aspect of the present disclo-
sure, an end plate assembly mounted on a battery mod-
ule including a plurality of battery cells may include a first

plate; and a second plate disposed on one side of the
first plate and including at least one thermistor.
[0011] According to an aspect of the present disclo-
sure, the first plate may be formed of a metal material,
and the second plate may be formed of an insulating
material.
[0012] According to an aspect of the present disclo-
sure, the end plate assembly may further include: a third
plate disposed on one side of the second plate and
formed of an elastic material, the third plate may include
a hole exposing the at least one thermistor in a position
opposing the thermistor of the second plate.
[0013] According to an aspect of the present disclo-
sure, a battery module may include a plurality of battery
cells stacked in one direction; and an end plate assembly
covering an outermost battery cell disposed on the out-
ermost among the plurality of battery cells, the end plate
assembly may include at least one thermistor for meas-
uring a temperature of the outermost battery cell.
[0014] According to an aspect of the present disclo-
sure, the end plate assembly may include: a first plate
disposed on an outermost side; and a second plate dis-
posed between the first plate and the outermost battery
cell and including the at least one thermistor on one sur-
face facing the outermost battery cell.
[0015] According to an aspect of the present disclo-
sure, the thermistor may include: a first thermistor in con-
tact with a first region of the outermost battery cell; and
a second thermistor in contact with a second region of
the outermost battery cell.
[0016] According to an aspect of the present disclo-
sure, the first region may have the highest average tem-
perature in the outermost battery cell, and the second
region may have the lowest average temperature in the
outermost battery cell.
[0017] According to an aspect of the present disclo-
sure, the battery module may further include: a sensing
module assembly disposed on one side of the plurality
of battery cells in a length direction, and including a first
substrate electrically connected to the thermistor and re-
ceiving date on temperature of the outermost battery cell.
[0018] According to an aspect of the present disclo-
sure, the sensing module assembly may further include
a second substrate disposed on the other side of the
plurality of battery cells in a length direction; and a con-
nection substrate extending in the length direction of the
plurality of battery cells and structurally and electrically
connecting the first substrate to the second substrate.
[0019] According to an aspect of the present disclo-
sure, the battery module may further include: a busbar
assembly disposed in the length direction of the plurality
of battery cells and electrically connected to the plurality
of battery cells, the first substrate and the second sub-
strate may be coupled to the busbar assembly.
[0020] According to an aspect of the present disclo-
sure, the battery module may further include: a side plate
covering the plurality of battery cells in the length direction
of the plurality of battery cells, the side plate may be cou-
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pled to the end plate assembly.
[0021] According to an aspect of the present disclo-
sure, the side plate may include an extension portion
extending toward the end plate assembly and covering
a portion of the end plate assembly, and the side plate
may be coupled to the end plate assembly in the exten-
sion portion.
[0022] According to an aspect of the present disclo-
sure, a battery pack includes a pack housing; a plurality
of battery modules of one of claims 1 to 10 disposed in
the pack housing; and a controller wirelessly communi-
cating with the plurality of battery modules.

BRIEF DESCRIPTION OF DRAWINGS

[0023] The above and other aspects, features, and ad-
vantages of the present disclosure will be more clearly
understood from the following detailed description, taken
in conjunction with the accompanying drawings, in which:

FIG. 1 is a perspective diagram illustrating a battery
module according to an example embodiment of the
present disclosure;
FIG. 2 is an exploded perspective diagram illustrat-
ing a battery module according to an example em-
bodiment of the present disclosure;
FIG. 3 is a cross-sectional diagram illustrating a bat-
tery module, taken along line I-I’ in FIG. 1;
FIG. 4 is a cross-sectional diagram illustrating a bat-
tery module, taken along line II-II’ in FIG. 1;
FIG. 5 is a perspective diagram illustrating an end
plate assembly according to an example embodi-
ment of the present disclosure;
FIG. 6 is an enlarged diagram illustrating a portion
to which a temperature sensor is applied in a battery
module according to an example embodiment of the
present disclosure;
FIG. 7 is a perspective diagram illustrating a sensing
module assembly of a battery module according to
an example embodiment of the present disclosure;
FIGS. 8A and 8B are diagrams illustrating a portion
to which a sensing module assembly is coupled in a
battery module according to an example embodi-
ment of the present disclosure;
FIGS. 9A and 9B are cross-sectional diagrams illus-
trating a battery module, taken along line III-III’ in
FIG. 1;
FIG. 10 is a perspective diagram illustrating a battery
pack according to an example embodiment of the
present disclosure;
FIG. 11 is a diagram illustrating an internal flow path
of the battery pack in FIG. 10;
FIG. 12 is a cross-sectional diagram illustrating a
battery pack, taken along line IV-IV’ in FIG. 10;
FIG. 13 is a cross-sectional diagram illustrating a
battery pack, taken along line V-V’ in FIG. 10; and
FIG. 14 is a block diagram illustrating communication
between a controller of a battery pack and a battery

module according to an example embodiment of the
present disclosure.

DETAILED DESCRIPTION

[0024] Hereinafter, embodiments of the present disclo-
sure will be described as follows with reference to the
attached drawings.
[0025] FIG. 1 is a perspective diagram illustrating a
battery module according to an example embodiment.
FIG. 2 is an exploded perspective diagram illustrating a
battery module according to an example embodiment.
FIG. 3 is a cross-sectional diagram illustrating a battery
module, taken along line I-I’ in FIG. 1. FIG. 4 is a cross-
sectional diagram illustrating a battery module, taken
along line II-II’ in FIG. 1. FIG. 5 is a perspective diagram
illustrating an end plate assembly according to an exam-
ple embodiment. FIGS. 9A and 9B are cross-sectional
diagrams illustrating a battery module, taken along line
III-III’ in FIG. 1.
[0026] FIG. 5 is a perspective diagram illustrating an
end plate assembly according to an example embodi-
ment. FIG. 6 is an enlarged diagram illustrating a portion
to which a temperature sensor is applied in a battery mod-
ule according to an example embodiment.
[0027] In an example embodiment, the battery module
100 may include a plurality of battery cells 10 and plates
and plate assemblies 110 and 120 disposed to cover the
plurality of battery cells 10 in a length direction and a
stacking direction of the plurality of battery cells 10.
[0028] The battery cell 10 may include an electrode
assembly in which a plurality of electrodes are stacked,
and the battery module 100 may include a plurality of
battery cells 10 stacked in one direction. Referring to FIG.
1, a plurality of battery cells 10 may be stacked in the Z-
direction. Accordingly, in example embodiments, the Z-
direction may refer to a stacking direction of the plurality
of battery cells 10.
[0029] The battery cell 10 may include an electrode
lead 13. The electrode lead 13 may be drawn out in the
length direction of the battery cell 10. Referring to FIG.
1, a plurality of battery cells 10 may have a length in the
X-direction. Accordingly, in example embodiments, the
X-direction may refer to a length direction of the plurality
of battery cells 10.
[0030] Referring to FIG. 1, the Y-direction may refer to
a height direction of the plurality of battery cells 10. Also,
with respect to the viewpoint of the battery module 100,
the Y-direction may refer to a height direction of the bat-
tery module 100.
[0031] Referring to FIGS. 1 and 2, plates and plate
assemblies may be disposed to cover the plurality of bat-
tery cells 10 in the stacking direction (Z-direction) and
the length direction (X-direction) of the plurality of battery
cells 10. Here, the plate and the plate assembly may refer
to the side plate 110 and the end plate assembly 120
described later, respectively.
[0032] The plate and the plate assembly may bind a
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plurality of battery cells 10 as a single assembly. Also, it
may be disposed on an external side of the plurality of
battery cells 10 and may protect the plurality of battery
cells 10.
[0033] To this end, the plate and the plate assembly
may be formed of a material having high strength. For
example, the plates and plate assemblies may be formed
of a metal material such as aluminum, an aluminum alloy,
or steel or may include components formed of such metal
material.
[0034] The plate and the plate assembly may form the
exterior of the battery module 100, and other components
may be disposed between the plurality of battery cells 10
and the plate and the plate assembly, which will be de-
scribed later.
[0035] A plurality of battery cells 10 may be at least
partially covered by the plate and the plate assembly.
Referring to FIGS. 1 and 2, two side surfaces of the plu-
rality of battery cells 10 in the stacking direction (Z-direc-
tion) and two side surfaces in the length direction (X-
direction) may be covered by the plate and the plate as-
sembly.
[0036] Upper or lower portions of the plurality of battery
cells 10 may be exposed to the outside. That is, a plate
or plate assembly covering the plurality of battery cells
10 may not be provided in the height direction (Y-direc-
tion) of the plurality of battery cells 10. However, this is
merely an example embodiment, and in another example
embodiment, the plurality of battery cells 10 and a sens-
ing module assembly may be protected from the outside
by covering the upper portion of the battery module with
a plate.
[0037] The plate and the plate assemblies 110 and 120
may include a side plate 110 disposed in the length di-
rection (X-direction) of the plurality of battery cells 10 and
an end plate assembly 120 disposed in the stacking di-
rection (Z-direction) of the plurality of battery cells 10.
[0038] The side plate 110 may be disposed in the
length direction (X-direction) of the plurality of battery
cells 10. In other words, the side plate 110 may be dis-
posed in a direction in which the electrode lead 13 of the
battery cell 10 is drawn out.
[0039] The side plate 110 may include a plurality of
venting holes 111. The venting hole 111 may communi-
cate with a venting guide 151 formed in the insulating
cover 150, and may work as a flow path through which
gas or flame generated in the battery cell 10 is discharged
to the outside.
[0040] The end plate assembly 120 may be disposed
in a stacking direction (Z-direction) of the plurality of bat-
tery cells 10. That is, the end plate assembly 120 may
be disposed to oppose the wide surface of the battery
cell 10. The end plate assembly 120 may cover the out-
ermost battery cells (hereinafter, referred to as outermost
battery cells 11) with respect to the stacking direction (Z-
direction) of the plurality of battery cells 10.
[0041] Referring to FIGS. 2 and 5, the end plate as-
sembly 120 may include a plurality of plates. Specifically,

the end plate assembly 120 may include a first plate 121
and a second plate 122, and may optionally further in-
clude a third plate 123.
[0042] The first plate 121 may be disposed on the out-
ermost side in the stacking direction (Z-direction) of the
plurality of battery cells 10 and may form the exterior of
the battery module 100. The first plate 121 may be formed
of a metal material such as aluminum, aluminum alloy,
or steel to secure rigidity.
[0043] The second plate 122 may be disposed on one
side of the first plate 121. Since the first plate 121 forms
the exterior of the battery module 100, the second plate
122 may be disposed in the first plate 121.
[0044] When the end plate assembly 120 only consists
of the first plate 121 and the second plate 122, the second
plate 122 may be disposed between the first plate 121
and the outermost battery cell 11.
[0045] The second plate 122 may be formed of an in-
sulating material such as plastic, and may insulate the
plurality of battery cells 10 and the first plate 121 from
each other.
[0046] The second plate 122 may be manufactured
separately from the first plate 121 and may be attached
to a surface of the first plate 121 oriented to the plurality
of battery cells 10. Alternatively, the second plate 122
may be integrally manufactured with the first plate 121
through double injection.
[0047] The end plate assembly 120 may be manufac-
tured in the form of a sandwich panel. For example, the
second plate 122 is provided with a plurality of layers,
and the second plate 122 may include a layer formed of
a heat-resistant and fire-resistant material, for example,
a mica material. In this case, the first plate 121 may be
disposed on one surface of the second plate 122 oriented
to the outside of the battery module 100. That is, the first
plate 121 and the second plate 122 in the form of a sand-
wich panel may be disposed in order from the external
side to the internal side of the battery module 100.
[0048] The end plate assembly 120 may further include
a third plate 123. The third plate 123 may not be neces-
sarily provided and may be provided selectively.
[0049] The third plate 123 may be disposed in the sec-
ond plate 122. When the end plate assembly 120 includes
the third plate 123, the third plate 123 may be disposed
between the second plate 122 and the outermost battery
cell 11.
[0050] The third plate 123 may be formed of an elastic
material. The third plate 123 may be an elastic plate or
an elastic pad, and may fill an empty space between the
battery cell 10 and the second plate 122. For example,
the third plate 123 may be formed of various foam ma-
terials.
[0051] The third plate 123 may be manufactured sep-
arately from the first plate 121 and the second plate 122.
Alternatively, the first plate 121, the second plate 122,
and the third plate 123 may be integrally manufactured.
[0052] Referring to FIG. 5, the first plate 121 may be
formed longer in the length direction (X-direction) of the
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plurality of battery cells 10 than the second plate 122 and
the third plate 123. Also, the second plate 122 may be
formed longer than the third plate 123 in the length di-
rection (X-direction) of the plurality of battery cells 10.
[0053] In an example embodiment, as illustrated in
FIGS. 9A and 9B, the side plate 110 and the end plate
assembly 120 may be coupled to each other.
[0054] The side plate 110 may include an extension
portion 112 extending toward the end plate assembly 120
for coupling with the end plate assembly 120. The exten-
sion portion 112 may be configured to extend from both
ends of the side plate 110 in the length direction toward
the end plate assembly 120.
[0055] The side plate 110 may extend in the stacking
direction (Z-direction) of the plurality of battery cells 10,
and the end plate assembly 120 may extend in the length
direction (X-direction) of the plurality of battery cells 10.
Accordingly, the extension portion 112 of the side plate
110 may include a bent portion to extend toward the end
plate assembly 120.
[0056] The extension portion 112 of the side plate 110
may extend toward the end plate assembly 120 and may
cover a portion of the end plate assembly 120. A portion
of the end plate assembly 120 covered by the extension
portion 112 may be the first plate 121. As described
above, since the first plate 121 is formed longer in the
length direction (X-direction) of the plurality of battery
cells 10 than the second plate 122 and the third plate
123, both ends of the end plate assembly 120 in the length
direction may include a single plate, the first plate 121 .
[0057] The side plate 110 and the end plate assembly
120 may be coupled to each other in the extension portion
112. That is, since the extension portion 112 of the side
plate 110 covers a portion of the first plate 121, an over-
lapping portion may be formed, and the side plate 110
and the end plate assembly 120 may be coupled to each
other in the overlapping portion. The side plate 110 and
the end plate assembly 120 may have an overlap portion
in the height direction (Y-direction) of the battery module
100 by the extension portion 112.
[0058] Also, since the extension portion 112 extends
from both ends of the side plate 110 in the length direc-
tion, the side plate 110 may include four extension por-
tions 112, and accordingly, the side plate 110 and the
end plate assembly 120 may be coupled to each other
in four positions.
[0059] For example, as illustrated in FIG. 9A, the side
plate 110 and the end plate assembly 120 may be mu-
tually coupled to each other by a bolting method B. Bolts
may penetrate through the extension portion 112 and the
first plate 121 in order and may be accommodated in a
fastening groove of the insulating cover 150, and accord-
ingly, the side plate 110 and the end plate assembly 120
may be mutually coupled to each other. Also, the side
plate 110 and the end plate assembly 120 may be cou-
pled by a bolting method B at a plurality of points of the
extension portion 112 on the battery module 100 in the
height direction (Y-direction).

[0060] As another example, as illustrated in FIG. 9B,
the side plate 110 and the end plate assembly 120 may
be coupled to each other by a welding method W. The
side plate 110 and the end plate assembly 120 may be
welded at a plurality of welding points of the extension
portion 112 in the height direction (Y-direction) of the bat-
tery module 100.
[0061] In an example embodiment, the battery module
100 may further include a busbar assembly 140, an in-
sulating cover 150, an insulating sheet 160, a heat re-
sistant sheet 170 between the plurality of battery cells 10
and the side plate 110. That is, the busbar assembly 140,
the insulating cover 150, the insulating sheet 160 and
the heat resistant sheet 170 may be disposed in the
length direction (X-direction) of the plurality of battery
cells 10.
[0062] The busbar assembly 140 may be electrically
connected to the plurality of battery cells 10. The busbar
assembly 140 may include at least one busbar 141 con-
nected to the battery cell 10 and an insulating plate 142
on which the busbar is disposed.
[0063] The busbar 141 may electrically connect two or
more adjacent battery cells 10 to each other. For exam-
ple, the electrode lead 13 drawn out from the battery cell
10 may be connected to the busbar 141, and accordingly,
the battery cells 10 may be electrically connected to each
other.
[0064] The insulating cover 150 may be disposed to
cover the busbar assembly 140. The insulating cover 150
may be disposed between the side plate 110 and the
plurality of battery cells 10 and may insulate the side plate
110 from the plurality of battery cells 10.
[0065] The insulating cover 150 may include a venting
guide 151. The venting guide 151 may be configured to
discharge flame or gas generated by the battery cell 10
on one side of the insulating cover 150 to a desired di-
rection or position. For example, referring to FIGS. 2 to
4, the venting guide 151 may be open in the length di-
rection (X-direction) of the plurality of cells 10, and ac-
cordingly, flames or gases generated by the battery cells
10 may be discharged in the length direction (X-direc-
tion), rather than being discharged in the height direction
(Y-direction) or the stacking direction (Z-direction).
[0066] The venting guide 151 may be configured to be
open in a direction opposing the plurality of battery cells
10, and may also be configured to be open in a direction
in which the electrode lead 13 is drawn out.
[0067] Since sealing strength of the exterior material
surrounding the electrode assembly is relatively weak in
the portion in which the electrode lead 131 is drawn out,
gas or flame tends to be discharged in the direction in
which the electrode lead 13 of the battery cell 10 is drawn
out when the battery cell 10 is ignited. As the venting
guide 151 is open in the withdrawal direction of the elec-
trode lead 13, flame or gas may be effectively discharged
to the outside of the battery module 100, which may pre-
vent or delay chain ignition or thermal runaway of the
plurality of battery cells 10.
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[0068] The venting guide 151 may be configured in a
structure which may be more easily damaged than other
portions due to flame or gas ejected from the battery cell
10. For example, the venting guide 151 may be provided
in the form of a hole penetrating the insulating cover 150.
[0069] However, the venting guide 151 may not be nec-
essarily provided in the form of a hole penetrating the
insulating cover 150, and may be formed to be vulnerable
to heat or pressure than other portions such that the vent-
ing guide 151 may be first penetrated by gas or flame
ejected from the battery cell 10 and the gas or flame may
be discharged to the corresponding portion.
[0070] For example, the insulating cover 150 may in-
clude a portion having a thickness thinner than those of
other portions, and the corresponding portion may func-
tion as the venting guide 151. In this case, the portion
functioning as the venting guide 151 in the insulating cov-
er 150 may be more easily melted by flame or high-tem-
perature gas than other portions due to the thin thickness,
and may provide a flow path through which flame or gas
ejected from the battery cell 10 is discharged.
[0071] The insulating cover 150 may include a plurality
of venting guides 151, and the venting guides 151 may
be arranged in a stacking direction (Z-direction) of the
plurality of battery cells 10 on the insulating cover 150.
Also, the number of the venting guides 151 and the size
thereof may vary.
[0072] The side plate 110 may include a venting hole
111 corresponding to the venting guide 151. The venting
holes 111 may be arranged on the side plate 110 in a
stacking direction (Z-direction) of the plurality of battery
cells 10, and may be provided in a number corresponding
to the number of the venting guides 151.
[0073] The insulation sheet 160 may be disposed on
the insulating cover 150. That is, the insulation sheet 160
may be disposed between the side plate 110 and the
insulating cover 150.
[0074] The insulation sheet 160 may be configured to
block foreign substances from entering through the vent-
ing hole 111 from the outside of the battery module 100,
and to not interfere with the discharge of flame or gas
through the venting hole 111.
[0075] The insulation sheet 160 may be formed of a
material which may be easily melted than the insulating
cover 150 by flame or gas. For example, the insulation
sheet 160 may be formed of a material such as polycar-
bonate (PC). Also, the insulation sheet 160 may be man-
ufactured integrally with the insulating cover 150.
[0076] Also, a heat resistant sheet 170 may be dis-
posed between the busbar assembly 140 and the insu-
lating cover 150. The heat-resistant sheet 170 may pre-
vent flames or gases discharged from a portion of venting
guides 151 from flowing into other venting guides 151.
[0077] The heat-resistant sheet 170 may be formed of
a material having excellent fire resistance, heat resist-
ance or heat insulation. For example, the heat resistant
sheet 170 may be formed of a ceramic fiber material.
[0078] In an example embodiment, the battery module

100 may optionally include an insulation sheet 160 and
a heat resistant sheet 170. That is, at least one of the
insulation sheet 160 and the heat resistant sheet 170
may not be provided.
[0079] In an example embodiment, the battery module
100 may include a thermistor T between the plurality of
battery cells 10 and the end plate assembly 120.
[0080] The thermistor T may be integrally formed with
the end plate assembly 120 and may be provided on the
second plate 122. The thermistor T may be provided on
an inner surface of the second plate 122, that is, on one
surface oriented to the outermost battery cell 11. For ex-
ample, the thermistor T may be attached to one surface
of the second plate 122 through a tape or may be inserted
into a groove formed in the second plate 122. When the
thermistor T is inserted into a groove formed in the sec-
ond plate 122, the second plate 122 may additionally
undergo a process of forming grooves for disposing the
thermistor T.
[0081] The structure in which the thermistor T is pro-
vided on the end plate assembly 120 as described above
may have an advantage of reducing the effect on the
plurality of battery cells 10.
[0082] Specifically, the plurality of battery cells 10 may
have a swelling phenomenon in which the thickness in-
creases in the direction of the wide surface due to internal
gas generation due to design issues or repetitive charg-
ing and discharging. Accordingly, pressure acting in the
corresponding direction may become non-uniform, such
that reduction in the lifespan of the battery cell 10 or a
side reaction which may reduce the lifespan may occur.
[0083] In this state, when the thermistor T having vol-
ume and rigidity is provided between the plurality of bat-
tery cells 10, uneven pressure may act in the direction
of the wide surface of the battery cells 10, which may
affect the lifespan of the plurality of battery cells 10.
[0084] When the thermistor T is provided in the outer-
most battery cell 11, the above-described effect may be
relatively reduced.
[0085] When the end plate assembly 120 further in-
cludes the third plate 123, the third plate 123 may include
a hole H in a position opposing the thermistor T on the
second plate 122 such that the thermistor T may be ex-
posed toward the outermost battery cell 11 side.
[0086] In an example embodiment, since the second
plate 122 includes two thermistors T1 and T2, the third
plate 123 may also include two holes H (H1 and H2).
[0087] The thermistor T may measure the temperature
of the plurality of battery cells 10 including the outermost
battery cell 11 to the outermost battery cell 11 in a state
of being provided on the second plate 122, and to this
end, the thermistor T may be in contact with the outermost
battery cell 11.
[0088] The thermistor T may include a first thermistor
T1 and a second thermistor T2. That is, a first thermistor
T1 and a second thermistor T2 may be provided on the
second plate 122, and the first thermistor T1 and the sec-
ond thermistor T2 may be simultaneously in contact with
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the outermost battery cell 11. However, the first thermis-
tor T1 and the second thermistor T2 may be in contact
with different regions of the outermost battery cell 11.
[0089] Since the first thermistor T1 and the second
thermistor T2 are configured to measure different tem-
peratures, the first thermistor T1 and the second ther-
mistor T2 may be in contact with regions having different
temperature properties of the outermost battery cell 11,
respectively.
[0090] Specifically, the first thermistor T1 may be dis-
posed in a region in which the maximum temperature of
the outermost battery cell 11 may be measured to cope
with overheating of the battery module 100, and the sec-
ond thermistor T2 may be disposed in a region in which
the lowest temperature of the outermost battery cell 11
may be measured to prevent performance deterioration
of the battery module 100 due to low temperature. To
this end, the first thermistor T1 may be in contact with
the first region of the outermost battery cell 11, and the
second thermistor T2 may be in contact with the second
region of the outermost battery cell 11.
[0091] The first region may have the highest average
temperature in the outermost battery cell 11. The outer-
most battery cell 11 may have a temperature distribution
internally, and when the outermost battery cell 11 is di-
vided into a plurality of regions, a region having the high-
est average temperature may become the first region.
[0092] For example, referring to FIG. 6, the first region
may be adjacent to a corner of the upper portion of the
outermost battery cell 11, and the first thermistor T1 may
be provided to be in contact with the outermost battery
cell 11 adjacent to the edge of the upper portion of the
outermost battery cell 11, and may measure the highest
temperature of the plurality of battery cells 10 including
the outermost battery cell 11.
[0093] The second region may be a region having the
lowest average temperature in the outermost battery cell
11. The outermost battery cell 11 may have a tempera-
ture distribution internally, and when the outermost bat-
tery cell 11 is divided into a plurality of regions, a region
having the lowest average temperature may become the
second region.
[0094] For example, referring to FIG. 6, the second re-
gion may be adjacent to the lower central portion of the
outermost battery cell 11, and the second thermistor T2
may be provided to be in contact with the outermost bat-
tery cell 11 adjacent to the lower central portion of the
outermost battery cell 11 and may measure the lowest
temperature of the plurality of battery cells 10 including
the outermost battery cell 11.
[0095] Generally, since the battery module 100 is
cooled by a water cooling method in the lower portion of
the battery cell 10, the upper portion of the battery module
100 may exhibit relatively high-temperature properties
and the lower portion may exhibit low-temperature prop-
erties. Accordingly, the first thermistor T1 may be at-
tached to an upper portion of the outermost battery cell
11, and the second thermistor T2 may be attached to a

lower portion of the outermost battery cell 11.
[0096] Accordingly, in the drawings, the first region in
which the first thermistor T1 is disposed and the second
region in which the second thermistor T2 is disposed may
vary depending on the cooling position. That is, the first
region and the second region may be determined accord-
ing to temperature properties of the outermost battery
cell 11 or the plurality of battery cells 10, and may not
indicate specific positions.
[0097] In an example embodiment, the thermistor T
may be provided as a negative temperature coefficient
thermistor (NTC thermistor) which may measure temper-
ature through resistance change. Accordingly, the ther-
mistor T may be easily applied to a structure in which the
plurality of battery cells 10 and the end plate assembly
120 are closely disposed, and may sensitively measure
temperature changes, which may be advantageous.
[0098] FIG. 7 is a perspective diagram illustrating a
sensing module assembly of a battery module according
to an example embodiment. FIGS. 8A and 8B are dia-
grams illustrating a portion to which a sensing module
assembly is coupled in a battery module according to an
example embodiment.
[0099] In an example embodiment, the battery module
100 may include a sensing module assembly (SMA) 130.
Referring to FIG. 7, the sensing module assembly 130
may include a first substrate 132, a second substrate 133
and a connection substrate 135.
[0100] The first substrate 132 may be configured as a
printed circuit board (PCB) or a flexible printed circuit
board (FPCB) extending in a stacking direction (Z-direc-
tion) of the plurality of battery cells 10. The first substrate
132 may be provided on a base plate. The first substrate
132 may be disposed on one side of the plurality of battery
cells 10 in the length direction (X-direction).
[0101] The first substrate 132 may be electrically con-
nected to the thermistor T provided on the second plate
122. The first substrate 132 may be electrically connect-
ed to the entirety of thermistors T provided on the second
plates 122 of the end plate assembly 120 disposed on
both sides of the plurality of battery cells 10 in the stacking
direction (Z-direction).
[0102] That is, the first substrate 132 may be electri-
cally connected to the two first thermistors T1 and the
two second thermistors T2, and accordingly, the first sub-
strate 132 may receive data about temperatures of the
plurality of battery cells 10 including at least the outermost
battery cell 11. In the first substrate 132, temperature
data of the plurality of battery cells 10 including each
outermost battery cell 11 may be collected. In addition
to temperature data, current and voltage data may be
collected in the first substrate 132.
[0103] The first substrate 132 and the thermistor T may
be connected to each other through a connector 134. For
example, the connector 134 may be provided as a wire,
and may be provided as a flexible printed circuit (FPC)
type or a flexible flat cable (FFC) type in addition to a
general wire. Also, the connector 134 may be directly
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soldered on the first board 132 or may be connected to
the first board 132 through a separate connector.
[0104] The first substrate 132 may be disposed on one
side of the plurality of battery cells 10 in the length direc-
tion (X-direction) and may be coupled to the busbar as-
sembly 140. For example, as illustrated in FIG. 8A, the
first board 132 may include a plurality of sensing termi-
nals 137, and the plurality of sensing terminals 137 of
the first board 132 may be coupled to the busbar 141 of
the busbar assembly 140 through bolts.
[0105] The second substrate 133 may be implemented
as a printed circuit board (PCB) or a flexible printed circuit
board (FPCB) extending in a stacking direction (Z-direc-
tion) of the plurality of battery cells 10. The second sub-
strate 133 may be provided on the base plate. The sec-
ond substrate 133 may be disposed on the other side of
the plurality of battery cells 10 in the length direction (X-
direction). That is, the second substrate 133 may be
spaced apart from the first substrate 132 in the length
direction (X-direction) of the plurality of battery cells 10.
[0106] The first substrate 132 and the second sub-
strate 133 may be structurally and electrically connected
to each other through a connection substrate 135. To this
end, the connection substrate 135 may be implemented
as a flexible printed circuit board (FPCB) extending in
the length direction (X-direction) of the plurality of battery
cells 10.
[0107] The second substrate 133 may include a cell
monitoring unit (CMU). The second substrate 133 may
receive data such as the temperature of the outermost
battery cells 11 from the first substrate 132, and may
communicate with a controller (hereinafter, a battery
monitoring unit (BMU)) of the battery pack 1000 to be
described later. Specifically, the second board 133 may
transfer data received from the first board 132 to the BMU
of the battery pack 1000 and may receive a control signal
from the BMU. The CMU on the second board 133 and
the BMU on the battery pack may communicate wireless-
ly.
[0108] The sensing module assembly 130 may include
a first substrate 132, a second substrate 133, and a con-
nection substrate 135 in the drawings, but the second
substrate 133 may be optionally provided. In this case,
the first substrate 132 may perform the above-described
function of the second substrate 133 while being con-
nected to the thermistor T. Also, since the second sub-
strate 133 is not provided, the connection substrate 135
may not be provided.
[0109] FIG. 10 is a perspective diagram illustrating a
battery pack according to an example embodiment. FIG.
11 is a diagram illustrating an internal flow path of the
battery pack in FIG. 10. FIG. 12 is a cross-sectional di-
agram illustrating a battery pack, taken along line IV-IV’
in FIG. 10. FIG. 13 is a cross-sectional diagram illustrat-
ing a battery pack, taken along line V-V’ in FIG. 10. FIG.
14 is a block diagram illustrating communication between
a controller of a battery pack and a battery module ac-
cording to an example embodiment.

[0110] Referring to FIG. 10, a battery pack 1000 in an
example embodiment may include a pack housing 1200
and a plurality of battery modules 100 disposed in the
pack housing 1200.
[0111] The pack housing 1200 may include a lower
plate 1210, a side frame 1220 extending from an edge
of the lower plate 1210, and an upper plate 1240 covering
the plurality of battery modules 100.
[0112] The plurality of battery modules 100 may be the
battery module 100 described above, and may be a bat-
tery module 100 including the entirety or a portion of the
components of the battery module 100 described above.
[0113] The battery modules 100 may include a venting
hole 111, and the battery modules 100 may be disposed
in the pack housing 1200 such that the venting hole 111
may be disposed in the X-direction in FIG. 10.
[0114] The pack housing 1200 may include a partition
wall 1230 partitioning an internal space. At least one bat-
tery module 100 may be disposed in the space partitioned
by the partition wall 1230. Referring to FIG. 11, flame or
gas discharged from the battery module 100 may move
into the side frame 1220 through the partition wall 1230.
Flame or gas flowing in the side frame 1220 may be eject-
ed to the outside of the battery pack 1000 through a hole
provided in the pack housing.
[0115] Referring to FIGS. 11 and 12, flame or gas dis-
charged from the battery cell 10 may be discharged
through the venting guide 151 provided on the insulating
cover 150 and the venting hole 1111 provided on the side
plate 1110. The discharged flame or gas may flow into
the first flow path 1231 provided by the partition wall 1230.
The first flow path 1231 may extend in the length direction
of the partition wall 1230.
[0116] The partition wall 1230 may form two or more
first flow paths 1231 spatially separated from each other.
One partition wall 1230 may be configured to form two
or more first flow paths 1231 spatially separated through
the structure.
[0117] Referring to FIG. 12, the partition wall 1230 may
define first flow paths 1231 disposed on both sides of the
partition wall 1230, respectively. For example, the parti-
tion wall 1230 may be provided in the form of a beam
having an "I"-shaped cross section, and may define a
flow path on each of both sides. However, the shape of
the partition wall 1230 illustrated in FIG. 12 is an example,
and the partition wall 1230 may have a different shape.
[0118] Referring to FIG. 13, the side frame 1220 may
include a second flow path 1221. The second flow path
1221 may be connected to the first flow path 1231 of the
partition wall 1230. The second flow path 1221 may in-
clude an inner space of the side frame 1220. For exam-
ple, the side frame 1220 may be provided in a form of
beam including an inner space, and may include a hole
1222 communicating the first flow path 1231 of the par-
tition wall 1230 to the inner space. Gas or flame ejected
from the venting hole 111 of the battery module 100 may
primarily flow into the first flow path 1231 of the partition
wall 1230, and gas or flame moving along the first flow
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path 1231 in the length direction of the partition wall 1230
may secondarily flow into the second flow path 1221 pro-
vided by the side frame 1220. Gas or flame flowing into
the second flow path 1221 may be discharged out of the
pack housing 1200 through an outlet provided in the pack
housing 1200.
[0119] Also, the battery modules 100 may include a
thermistor T and a sensing module assembly 130. The
sensing module assembly 130 may be disposed in the
X-direction in FIG. 10.
[0120] The sensing module assembly 130 may com-
municate with the battery pack 1000. In the battery mod-
ules 100, temperature data measured by the thermistor
T may be collected in the substrate of the sensing module
assembly 130, and such data may be transmitted to the
battery pack 1000.
[0121] Referring to FIG. 14, the battery pack 1000 may
include a controller. The controller may include a battery
monitoring unit (BMU) including an MCU. The controller
may communicate with each battery module 100 includ-
ed in the battery pack 1000. That is, the controller may
receive current and voltage data including temperature
data of the sensing module assembly 130 of each battery
module 100, specifically, the battery cell 10 of each bat-
tery module 100 from the second substrate 133 (or the
first substrate 132), and may control each battery module
100 by transmitting a control signal to each battery mod-
ule 100 based on the received data.
[0122] The battery modules 100 may control the cur-
rent and/or voltage of the battery cell 10 based on the
control signal transmitted from the controller such that
the maximum temperature and the minimum tempera-
ture of the battery cell 10 may be maintained within a
predetermined range.
[0123] The above-described process may be per-
formed in a wired or wireless manner, preferably in a
wireless manner.
[0124] Accordingly, ignition of the battery cell 10 may
be prevented, charging and discharging performance of
the battery cell 10 may be maintained regardless of ex-
ternal temperature, and stability and performance of the
battery module 100 and the battery pack 1000 may be
improved.
[0125] According to the aforementioned example em-
bodiments, it may be possible to prepare for thermal run-
away due to overheating of the battery cell and degra-
dation of performance at low temperatures, and accord-
ingly, stability and performance of the battery module and
battery pack may be improved.

Claims

1. A battery module(100), comprising:

a plurality of battery cells(10) stacked in one di-
rection; and
an end plate assembly(120) covering an outer-

most battery cell(11) disposed on the outermost
among the plurality of battery cells(10),
wherein the end plate assembly(120) includes
at least one thermistor(T) for measuring a tem-
perature of the outermost battery cell(11).

2. The battery module(100) of claim 1, wherein the end
plate assembly(120) includes:

a first plate(121) disposed on an outermost side;
and
a second plate(122) disposed between the first
plate(121) and the outermost battery cell(11)
and including the at least one thermistor(T) on
one surface facing the outermost battery
cell(11).

3. The battery module(100) of claim 2,

wherein the end plate assembly(120) further in-
cludes a third plate(123) disposed between the
second plate(122) and the outermost battery
cell(11), and
wherein the third plate(123) includes a hole in a
position opposing the at least one thermistor(T)
such that the thermistor(T) is exposed toward
the outermost battery cell(11).

4. The battery module (100) of anyone of the preceding
claims, wherein the thermistor(T) includes:

a first thermistor(T1) in contact with a first region
of the outermost battery cell(11); and
a second thermistor (T2) in contact with a sec-
ond region of the outermost battery cell(11).

5. The battery module(100) of claim 4, wherein the first
region has the highest average temperature in the
outermost battery cell (11), and the second region
has the lowest average temperature in the outermost
battery cell(11).

6. The battery module (100) of anyone of the preceding
claims, further comprising:
a sensing module assembly(130) disposed on one
side of the plurality of battery cells(10) in a length
direction, and including a first substrate(131) electri-
cally connected to the thermistor (T) and receiving
data on temperature of the outermost battery
cell(11).

7. The battery module(100) of claim 6,
wherein the sensing module assembly(130) further
includes:

a second substrate(132) disposed on the other
side of the plurality of battery cells(10) in a length
direction; and
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a connection substrate (133) extending in the
length direction of the plurality of battery
cells(10) and structurally and electrically con-
necting the first substrate(131) to the second
substrate(132).

8. The battery module(100) of claim 7, further compris-
ing:

a busbar assembly(140) disposed in the length
direction of the plurality of battery cells(10) and
electrically connected to the plurality of battery
cells(10),
wherein the first substrate(131) and the second
substrate(132) are coupled to the busbar as-
sembly(140).

9. The battery module (100) of anyone of the preceding
claims, further comprising:

a side plate(110) covering the plurality of battery
cells (10) in the length direction of the plurality
of battery cells(10),
wherein the side plate (110) is coupled to the
end plate assembly (120) .

10. The battery module(100) of claim 9,

wherein the side plate(110) includes an exten-
sion portion(112) extending toward the end plate
assembly(120) and covering a portion of the end
plate assembly(120), and
wherein the side plate (110) is coupled to the
end plate assembly(120) in the extension por-
tion(112).

11. An end plate assembly(120) mounted on a battery
module(100) including a plurality of battery cells(10),
the end plate assembly(120) comprising:

a first plate(121); and
a second plate(122) disposed on one side of the
first plate(121) and including at least one ther-
mistor(T).

12. The end plate assembly(120) of claim 11, wherein
the first plate(121) is formed of a metal material, and
the second plate(122) is formed of an insulating ma-
terial.

13. The end plate assembly(120) of claim 11 or 12, fur-
ther comprising:

a third plate(123) disposed on one side of the
second plate(122) and formed of an elastic ma-
terial,
wherein the third plate(123) includes a hole ex-
posing the at least one thermistor(T) in a position

opposing the thermistor(T) of the second
plate(122).

14. A battery pack(1000), comprising:

a pack housing(1200);
a plurality of battery modules(100) of one of
claims 1 to 10 disposed in the pack hous-
ing(1200); and
a controller wirelessly communicating with the
plurality of battery modules(100).
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