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BATTERY MODULE ASSEMBLY AND METHOD FOR MANUFACTURING 

BATTERY MODULE ASSEMBLY 

TECHNICAL FIELD 

[0001] Exemplary embodiments relate to a battery module assembly and a 

method for manufacturing the battery module assembly. 

BACKGROUND 

[0002] In battery modules according to the related art, high-strength exterior 

members for surrounding battery cells have to be manufactured newly due to increases 

in the thicknesses of the battery cells, and assembly fastening structures are vertically 

separated.  In addition, an external input and output terminal is provided on the front 

of a stack, and a BMS (battery management system) connected to a sensing member 

to monitor and control the operation of a battery module is provided on the rear of a 

lower case, which makes it impossible to perform BMS A/S. 

[0003] In addition, according to another related art, a pair of cell covers coupled 

to each other so as to surround the entire outer surface are configured such that battery 

cells are attached from both sides with a cartridge assembly therebetween.  There is a 

limitation in that a battery module including a plurality of mounting parts of a support 

that have a linear structure protruding upward has to be perpendicular to the sensing 

structure. 

[0004] [RELATED ART DOCUMENT] 

[0005] [PATENT DOCUMENTS] 

[0006] Korean Application Publication No. 10-2021-0056074 

SUMMARY 

[0007] Exemplary embodiments of the present invention provide a battery cell 
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assembly having a cell tab shape and a cartridge assembly shape for enhancing 

insulating performance, the battery module assembly being configured such that the 

thickness of a cartridge is greater than the thickness of a battery cell.  In the front 

region of the cartridge, cell tabs are bent in the same direction, and thus an insulating 

distance is secured.  In the rear region of the cartridge, cell tabs are bent in directions 

to face each other, and thus an insulating distance is not secured.  Accordingly, an 

adapter is provided between a plurality of cartridge assemblies. 

[0008] A first exemplary embodiment of the present invention provides a 

battery module assembly in which unit modules are stacked, the batter module 

assembly comprises: each unit module includes a plurality of battery cells having 

electrode terminals and standing in a direction to come into surface contact with each 

other; and a plurality of cartridge assemblies configured to respectively fix the 

plurality of battery cells. In some embodiments, the battery module assembly 

includes: a sensing assembly mounted to upper ends of the plurality of cartridge 

assemblies and assembled thereto; a front cover configured to cover front surfaces of 

the plurality of cartridge assemblies; and a connector coupled and fixed to the sensing 

assembly. In some embodiments, the connector includes: a connector body; and a first 

protrusion region that protrudes from the connector body. In some embodiments, an 

upper sensing assembly connection hole is formed in an upper region of a cartridge 

assembly, wherein the first protrusion region has a shape insertable into the upper 

sensing assembly connection hole. 

[0009] The first protrusion region may include: an extension section that 

extends from the connector body and protrudes outward; and a bent section that has a 

shape bent from the extension section, wherein the bent section has a shape insertable 

into the upper sensing assembly connection hole. 

[0010] The connector may include a second protrusion region that is provided 

separately from the first protrusion region and protrudes from the connector body, and 

a direction, in which the extension section extends from the connector body, may be 

parallel to a direction, in which the second protrusion region extends from the 

connector body. 
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[0011] A length, by which the extension section extends from the connector 

body, may be greater than a length, by which the second protrusion region extends 

from the connector body. 

[0012] The each of the cartridge assemblies may include a partition wall region 

that has a shape protruding upward and extending in a front-rear direction as a 

longitudinal direction, and the upper sensing assembly connection hole may be formed 

in the partition wall region. 

[0013] A distance between the first protrusion region and the second protrusion 

region may correspond to a distance between two partition wall regions provided in 

two neighboring cartridge assemblies. 

[0014] When the connector is assembled to the plurality of cartridge assemblies 

such that the bent section is inserted into an upper sensing assembly connection hole 

of one cartridge  assembly of the two neighboring cartridge assemblies while the 

second protrusion region faces  a partition wall region of another cartridge assembly 

of the two neighboring cartridge assemblies, a width of the second protrusion region 

extending in the longitudinal direction of the partition wall region of the each of the 

plurality of cartridge assemblies may be greater than a width of the first protrusion 

region extending in the longitudinal direction of the partition wall region of the each 

of the plurality of cartridge assemblies. 

[0015] The sensing assembly may include a plurality of cartridge connection 

protrusions provided inside an upper end thereof, and the plurality of cartridge 

connection protrusions may be inserted into only a portion of  a plurality of upper 

sensing assembly connection holes formed in the plurality of cartridge assemblies. 

[0016] A second exemplary embodiment of the present invention provides a 

method for manufacturing a battery module assembly, the method including: a unit 

module preparation operation of preparing a unit module that includes a plurality of 

battery cells and a plurality of cartridge assemblies for fixing the plurality of battery 

cells; a sensing assembly mounting operation of mounting a sensing assembly to 

upper ends of the plurality of cartridge assemblies; a first connector fixing operation 

of temporarily fixing, to one side of the plurality of cartridge assemblies, a connector 
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which is provided in the sensing assembly; a welding operation of welding the unit 

module and the sensing assembly to each other; a front cover placement operation of 

placing a front cover to the front of the unit module; and a second connector fixing 

operation of fixing the connector to the front cover. 

[0017] The connector may include a connector body and a first protrusion 

region protruding from the connector body, and an upper sensing assembly connection 

hole may be formed in an upper region of each of the cartridge assemblies, wherein 

during the first connector fixing operation, the first protrusion region is inserted into 

the upper sensing assembly connection hole. 

[0018] The first protrusion region may include an extension section, which 

extends from the connector body and protrudes outward, and a bent section, which has 

a shape bent from the extension section, wherein during the first connector fixing 

operation, the bent section is inserted into the upper sensing assembly connection hole. 

[0019] The connector may include a second protrusion region that is provided 

separately from the first protrusion region and protrudes from the connector body, 

wherein during the first connector fixing operation, the second protrusion region 

comes into close contact with the cartridge assembly. 

[0020] The cartridge assembly may include a partition wall region which has 

the upper sensing assembly connection hole formed therein and has a shape protruding 

upward and extending such that a front-rear direction is a longitudinal direction, 

wherein during the first connector fixing operation, the second protrusion region 

comes into close contact with a side surface of the partition wall region. 

[0021] The sensing assembly may include a plurality of cartridge connection 

protrusions provided inside an upper end thereof, wherein during the sensing assembly 

mounting operation, the plurality of cartridge connection protrusions are inserted into 

only a portion of the plurality of upper sensing assembly connection holes formed in 

the plurality of cartridge assemblies, wherein during the first connector fixing 

operation, the bent section is inserted into another portion of the plurality of upper 

sensing assembly connection holes formed in the plurality of cartridge assemblies. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] The accompanying drawings, which are included to provide a further 

understanding of the invention and are incorporated in and constitute a part of this 

specification, illustrate embodiments of the invention, and together with the 

description serve to explain the principles of the invention. 

[0023] FIGS. 1A and 1B are reference views for describing a battery module 

assembly having a cell tab shape and a cartridge assembly shape for enhancing 

insulating performance according to an exemplary embodiment of the present 

disclosure. 

[0024] FIGS. 2A and 2B are reference views for describing coupling between a 

cartridge assembly, a battery cell, and a sensing assembly according to an exemplary 

embodiment of the present disclosure. 

[0025] FIGS. 3A and 3B are reference views for describing cell tab bending 

according to an exemplary embodiment of the present disclosure. 

[0026] FIG. 4 is a reference view for describing coupling between a cartridge 

assembly, a battery cell, and an adapter according to an exemplary embodiment of the 

present disclosure. 

[0027] FIG. 5 is a reference view for describing cell tab bending and 

configurations of a surface pressure pad and a cooling fin according to an exemplary 

embodiment of the present disclosure. 

[0028] FIG. 6 is a reference view for describing cell tab bending types 

according to an exemplary embodiment of the present disclosure. 

[0029] FIG. 7 is an exploded perspective view showing a state in which a 

battery module assembly according to an exemplary embodiment of the present 

disclosure is disassembled. 

[0030] FIG. 8 is a perspective view showing a cartridge assembly of a battery 

module assembly according to an exemplary embodiment of the present disclosure. 

[0031] FIG. 9 is an exploded perspective view showing a cartridge assembly 

and an adapter of a battery module assembly according to an exemplary embodiment 
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of the present disclosure. 

[0032] FIG. 10 is a perspective view showing an adapter of a battery module 

assembly according to an exemplary embodiment of the present disclosure. 

[0033] FIG. 11 is a perspective view showing a sensing assembly of a battery 

module assembly according to an exemplary embodiment of the present disclosure. 

[0034] FIG. 12 is an exploded perspective view showing a coupled structure 

between a cartridge assembly and an adapter according to an exemplary embodiment 

of the present disclosure. 

[0035] FIG. 13 is an exploded perspective view showing a coupled structure 

between an adapter and a sensing assembly according to an exemplary embodiment of 

the present disclosure. 

[0036] FIGS. 14A, 14B, 14C and 14D are reference views for describing a 

sensing assembly and a cartridge assembly provided with a sensing assembly-

assembling hole structure according to an exemplary embodiment of the present 

disclosure. 

[0037] FIGS. 15A, 15B and 15C are reference views for describing an adapter 

according to an exemplary embodiment of the present disclosure. 

[0038] FIGS. 16A and 16B are reference views for describing welding avoiding 

holes of the front surface and the rear surface according to an exemplary embodiment 

of the present disclosure. 

[0039] FIGS. 17A and 17B are reference views for describing a side cover 

according to an exemplary embodiment of the present disclosure. 

[0040] FIG. 18 is a reference view for describing a front cover according to an 

exemplary embodiment of the present disclosure. 

[0041] FIG. 19 is an exploded perspective view showing a state in which a 

battery module assembly according to an exemplary embodiment of the present 

disclosure is disassembled. 

[0042] FIG. 20 is an exploded perspective view showing a state in which a unit 

module of a battery module assembly according to an exemplary embodiment of the 

present disclosure is disassembled. 
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[0043] FIG. 21 is an exploded perspective view showing a state in which a unit 

module of a battery module assembly according to an exemplary embodiment of the 

present disclosure is disassembled. 

[0044] FIG. 22 is a front view showing the front of a cartridge assembly of a 

battery module assembly according to an exemplary embodiment of the present 

disclosure. 

[0045] FIG. 23 is a front view showing the front of a cartridge assembly of a 

battery module assembly according to another exemplary embodiment of the present 

disclosure. 

[0046] FIG. 24 is an exploded perspective view showing a state in which a 

battery module assembly according to an exemplary embodiment of the present 

disclosure is disassembled. 

[0047] FIG. 25 is a perspective view showing, in one direction, a rear cover and 

a sensing module of a battery module assembly according to an exemplary 

embodiment of the present disclosure. 

[0048] FIG. 26 is a perspective view showing, in the other direction, a rear 

cover and a sensing module of a battery module assembly according to an exemplary 

embodiment of the present disclosure. 

[0049] FIG. 27 is an exploded perspective view showing a rear cover and a 

sensing module of a battery module assembly according to an exemplary embodiment 

of the present disclosure. 

[0050] FIG. 28 is a perspective view illustrating a state in which a connector is 

temporarily fixed to a cartridge assembly during a manufacturing method of a battery 

module assembly according to the present disclosure. 

[0051] FIG. 29 is an enlarged perspective view illustrating a connector provided 

in a battery module assembly according to the present disclosure. 

[0052] FIG. 30 is a perspective view illustrating a vertical cross-sectional 

structure in a state in which a connector is temporarily fixed to a cartridge assembly 

during a manufacturing method of a battery module assembly according to the present 

disclosure. 
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[0053] FIG. 31 is a cross-sectional view illustrating a vertical cross-sectional 

structure in a state in which a connector is temporarily fixed to a cartridge assembly 

during a manufacturing method of a battery module assembly according to the present 

disclosure. 

DETAILED DESCRIPTION 

[0054] Since the present disclosure may be diversely modified and have various 

exemplary embodiments, specific embodiments are illustrated in the drawings and 

described in detail in the detailed description.  However, this is not intended to limit 

the present disclosure to the specific embodiments, and it should be understood that 

the present disclosure covers all the modifications, equivalents, and replacements 

within the idea and technical scope of the present disclosure.  In the description of the 

present disclosure, if a detailed description related to well-known technology is 

determined to obscure subject matters of the present disclosure, the detailed 

description may be omitted. 

[0055] The terms "first", "second", etc. may be used herein to describe various 

elements, but these elements should not be limited by these terms.  These terms are 

only used to distinguish one element from another element. 

[0056] Also, a term "...  part" used herein represents a unit that performs one or 

more functions or operations, and this may be embodied as hardware or software or 

embodied as a combination of hardware and software. 

[0057] In the present application, the terms are used only to explain a specific 

embodiment and not intended to limit the present disclosure.  The singular forms 

include the plural forms as well, unless the context clearly indicates otherwise.  In the 

present application, it will be understood that the term "includes" or "comprises", 

when used herein, specifies the presence of stated features, numbers, steps, operations, 

elements, components, or a combination thereof, but does not preclude the presence or 

addition of one or more other features, numbers, steps, operations, elements, 

components, or combinations thereof.  Hereinafter, exemplary embodiments of the 
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present disclosure will be described in detail with reference to the accompanying 

drawings. 

[0058] First embodiment 

[0059] FIG. 1 is a reference view for describing a battery module assembly 

having a cell tab shape and a cartridge assembly shape for enhancing insulating 

performance according to an exemplary embodiment of the present disclosure, FIG. 2 

is a reference view for describing coupling between a cartridge assembly, a battery 

cell, and a sensing assembly according to an exemplary embodiment of the present 

disclosure, FIG. 3 is a reference view for describing cell tab bending according to an 

exemplary embodiment of the present disclosure, FIG. 4 is a reference view for 

describing coupling between a cartridge assembly, a battery cell, and an adapter 

according to an exemplary embodiment of the present disclosure, and FIG. 5 is a 

reference view for describing cell tab bending and configurations of a surface pressure 

pad and a cooling fin according to an exemplary embodiment of the present disclosure. 

[0060] Referring to FIGS. 1A and 1B, a battery module assembly 100 

according to an exemplary embodiment of the present disclosure includes a plurality 

of unit modules 200 stacked in the horizontal direction. 

[0061] The plurality of stacked unit modules 200 are assembled by a fastening 

means such as a long bolt. 

[0062] Each of the unit modules 200 may include a battery cell 210, a plurality 

of cartridge assemblies 220, an adapter 240, and a sensing assembly 250. 

[0063] Here, a plurality of battery cells 210 may have electrode terminals 

formed on one side and may stand in a lateral direction. 

[0064] The plurality of cartridge assemblies 220 may fix the plurality of battery 

cells 210, and when the plurality of cartridge assemblies 220 are connected to each 

other, adapters 240 may be connected to gaps between the rear surfaces of the 

plurality of cartridge assemblies 220. 

[0065] The sensing assembly 250 may be mounted to the upper ends of the 

plurality of cartridge assemblies 220 and assembled thereto. 

[0066] Meanwhile, the adapters 240 have been described as being connected to 
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the gaps between the rear surfaces of the plurality of cartridge assemblies 220, but 

may be connected between the front surfaces of the plurality of cartridge assemblies 

220 depending on the use environments and specifications of the cartridge assemblies 

220. 

[0067] Also, the battery module assembly 100 having a cell tab shape and a 

cartridge assembly shape for enhancing insulating performance may further include a 

cover member 260 that includes side covers 261 connected to both side surfaces, a 

front cover 262 for covering the front surface of the module, a rear cover 263 for 

covering the rear surface, and an upper cover 268 for covering the upper surface. 

[0068] The plurality of battery module assemblies 100 may be coupled by both 

side covers 261 having a pin/hole structure. 

[0069] In more detail, the pin/hole structure may have a structure in which 

protrusions are formed at the left lower end and the right lower end of the side covers 

261, and holes are formed at the left upper end and the right upper end. 

[0070] Meanwhile, although the protrusions are illustrated as being formed at 

the left lower end and the right lower end of the side covers 261 while the holes are 

illustrated as being formed at the left upper end and the right upper end of the side 

covers 261 as described above, the protrusions may be formed at the left upper end 

and the right upper end of the side covers 261, and the holes may be formed at the left 

lower end and the right lower end of the side covers 261, but the exemplary 

embodiment is not limited thereto. 

[0071] Referring to FIG. 2A, FIG. 2A is a reference view for describing the 

thicknesses of a cartridge assembly 220 and a battery cell 210. 

[0072] Each of the plurality of cartridge assemblies 220 may include a cartridge 

member 230 for forming a body of the cartridge assembly 220 and a cooling fin 232 

inserted into the cartridge member 230.  Here, the battery cell 210 may be in close 

contact with each of one side surface of the cooling fin 232 and the other side surface 

on the opposite side thereof.  In this case, the battery cells 210 may be efficiently 

cooled by heat conduction between the cooling fin 232 and the battery cells 210.  

Meanwhile, in one example, the thickness of the cartridge assembly 220 may be 
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greater than the thickness of a pair of the battery cells 210. 

[0073] Here, the thickness of the cartridge assembly 220 is greater than the 

thickness of the pair of battery cells 210, and thus the plurality of cartridge assemblies 

220 are in contact with each other.  Thus, partitions used in the related art between 

cartridge assemblies may be unnecessary. 

[0074] The present disclosure may have the effect of reducing the costs, weight, 

and volume in that the partitions are not added, and may directly connect the sensing 

assembly 250 (see FIG. 1) to the cartridge assemblies 220. 

[0075] Also, the thickness of the cartridge assembly 220 is greater than the 

thickness of the pair of the battery cells 210 in a state in which the plurality of 

cartridge assemblies 220 are in contact with each other.  Accordingly, a certain gap is 

created between regions of the battery cells 210, and a surface pressure pad 300 may 

be provided in this certain gap. 

[0076] This surface pressure pad 300 is located between the pair of battery cells 

210 and another pair of battery cells 210 adjacent to the battery cell 210, and may 

allow the pair of battery cells 210 to be subjected to constant pressure even when the 

gap between the pair of battery cells 210 and another pair of battery cells 210 is 

changed due to a change in thickness of the battery cell 210. 

[0077] Referring to FIG. 2B, FIG. 2B is a reference view for describing a 

connection between the cartridge assembly 220 and the sensing assembly 250. 

[0078] Each of the plurality of cartridge assemblies 220 may include, in the 

front region and the rear region, lower sensing assembly connection holes 221a that 

may be connected to the sensing assembly 250. 

[0079] Also, the sensing assembly 250 may include cartridge connection 

protrusions 252 in the front region and the rear region of the sensing assembly 250, 

and the cartridge connection protrusions 252 may be connected to the lower sensing 

assembly connection holes 221a provided in the cartridge assembly 220. 

[0080] Also, the cartridge connection protrusions 252 may include fixing 

portions having a hook shape at the inner end, and the fixing portions having a hook 

shape may be inserted into openings (holes) of the lower sensing assembly connection 
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holes 221a and coupled thereto. 

[0081] Meanwhile, the lower sensing assembly connection holes 221a have 

been described as being formed in the front region and the rear region of the cartridge 

assembly 220, but when the lower sensing assembly connection holes 221a may not 

be formed depending on the use environments or specifications of the cartridge 

assemblies 220, a component having the same function as each of the lower sensing 

assembly connection holes 221a may be formed in the adapter 240. 

[0082] Referring to FIG. 3A, FIG. 3A is a reference view for describing front 

region-cell tab bending of the battery module assembly 100 having a cell tab shape 

and a cartridge assembly shape for enhancing insulating performance. 

[0083] Front region-cell tabs 210_1 of the battery module assembly 100 having 

a cell tab shape and a cartridge assembly shape are bent in the same direction and thus 

spaced a certain distance from each other, thereby securing an insulating distance by 

this certain distance. 

[0084] Also, cell tabs 210_1 at both ends of the plurality of cartridge assemblies 

220 may not be bent in the same direction but bent parallel to the side covers.  Thus, a 

width of the certain distance securing the insulating distance may be less than cell tab 

regions at both ends. 

[0085] Referring to FIG. 3B, FIG. 3B is a reference view for describing rear 

region-cell tab bending of the battery module assembly 100 having a cell tab shape 

and a cartridge assembly shape for enhancing insulating performance. 

[0086] Rear region-cell tabs 210_1 of the battery module assembly 100 are bent 

in directions facing each other and thus overlap each other.  Accordingly, a certain 

distance is not created, and an insulating distance is not secured.  Thus, the adapter 

240 may be added in a gap between the plurality of cartridge assemblies 220. 

[0087] Referring to FIGS. 4 and 5, in the battery module assembly 100 having a 

cell tab shape and a cartridge assembly shape, the cartridge assembly 220, the battery 

cell 210, and a cooling fin are connected in the front region and the rear region.  In the 

front region, the adapter 240 may be unnecessary due to the cell tab bending in the 

same direction, but in the rear region, the adapter 240 may be provided between the 
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cartridge assemblies due to the cell tab bending in different directions. 

[0088] Also, the cell tab bending shape and the cartridge assembly shape at 

both ends in the front region may be different from the cell tab bending shape and the 

cartridge assembly shape at both ends, but the cell tab bending shape and the cartridge 

assembly shape at both ends in the rear region may be the same as the cell tab bending 

shape and the cartridge assembly shape at both ends. 

[0089] Referring to FIGS. 5 and 6, in battery cell-types A to D, cell tab cutting 

of about 13.5 mm is performed using aluminum (+) of 0.4t and copper (-) of 0.2t. 

[0090] In the cell-type A, aluminum may not be bent, and copper may be bent 

in a bending A shape.  Also, in the cell-type B, aluminum may be bent in a bending B 

shape, and copper may be bent in a bending C shape.  In the cell-type C, aluminum 

may be bent in a bending D shape, and copper may be bent in a bending A shape.  In 

the cell-type D, aluminum may be bent in a bending B shape, and copper may not be 

bent. 

[0091] Second embodiment 

[0092] FIG. 7 is an exploded perspective view showing a state in which a 

battery module assembly according to an exemplary embodiment of the present 

disclosure is disassembled, FIG. 8 is a perspective view showing a cartridge assembly 

of a battery module assembly according to an exemplary embodiment of the present 

disclosure, FIG. 9 is an exploded perspective view showing a cartridge assembly and 

an adapter of a battery module assembly according to an exemplary embodiment of 

the present disclosure, FIG. 10 is a perspective view showing an adapter of a battery 

module assembly according to an exemplary embodiment of the present disclosure, 

FIG. 11 is a perspective view showing a sensing assembly of a battery module 

assembly according to an exemplary embodiment of the present disclosure, FIG. 12 is 

an exploded perspective view showing a coupled structure between a cartridge 

assembly and an adapter according to an exemplary embodiment of the present 

disclosure, and FIG. 13 is an exploded perspective view showing a coupled structure 

between an adapter and a sensing assembly according to an exemplary embodiment of 

the present disclosure. 
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[0093] Referring to FIGS. 7 and 8, a battery module assembly 100 according to 

an exemplary embodiment of the present disclosure includes a plurality of unit 

modules 200 stacked in the horizontal direction. 

[0094] The plurality of stacked unit modules 200 are assembled by a fastening 

means such as a long bolt. 

[0095] Each of the unit modules 200 includes a battery cell 210, a plurality of 

cartridge assemblies 220, an adapter 240, and a sensing assembly 250. 

[0096] For example, the battery cell 210 may include a pouch-type cell.  Also, a 

surface pressure pad 300 may be provided between the unit modules 200 adjacent to 

each other, and the surface pressure pad 300 may be provided in close contact with the 

battery cell 210 provided in each of the unit modules 200 adjacent to each other and 

press the battery cells 210. 

[0097] Also, the battery cell 210 may have electrode terminals formed on both 

sides. 

[0098] The unit module may be provided with one cartridge assembly 220 and 

two battery cells 210.  This may be because one battery cell 210 is provided in close 

contact with each of both sides of a cooling fin 232 of the cartridge assembly 220. 

[0099] This cartridge assembly 220 includes an upper adapter connection 

portion 222, a lower adapter connection portion 223, a sensing assembly connection 

hole 224, and a first long bolt assembly hole 225. 

[00100] The upper adapter connection portion 222 is formed at the upper end on 

one side surface of each of the plurality of cartridge assemblies 220, and the lower 

adapter connection portion 223 is formed at the lower end on one side surface of each 

of the plurality of cartridge assemblies 220. 

[00101] Also, the upper adapter connection portion 222 and the lower adapter 

connection portion 223 protrude to be connected to the adapter 240. 

[00102] Meanwhile, although the drawing illustrates that the size of a protrusion 

of the upper adapter connection portion 222 of the cartridge assembly 220 is smaller 

than that of the lower adapter connection portion 223, the size of the protrusion of the 

upper adapter connection portion 222 may be greater than or equal to that of the lower 



 

  

 

 

 - 15 - 

adapter connection portion 223 depending on the structure of the cartridge assembly, 

and the exemplary embodiment is not limited thereto. 

[00103] The sensing assembly connection hole 224 is formed at the lower end on 

the other surface of each of the plurality of cartridge assemblies 220, and is connected 

to the sensing assembly 250. 

[00104] The first long bolt assembly hole 225 is formed at the lower end on one 

side surface of the cartridge assembly 220, and a long bolt passes through the same. 

[00105] Also, the long bolt passes through the first long bolt assembly holes 225 

to connect the plurality of cartridge assemblies 220 to each other. 

[00106] Referring to FIGS. 9 and 10, when the plurality of cartridge assemblies 

220 are connected to each other, the adapter 240 may be located between the plurality 

of cartridge assemblies 220, that is, between a pair of cartridge assemblies 220, of 

which surfaces are adjacent to each other, among the plurality of cartridge assemblies 

220. 

[00107] This adapter 240 includes an upper cartridge assembly portion 241, a 

lower cartridge assembly portion 242, a second long bolt assembly hole 243, a sensor 

assembly portion 244, and a bending prevention member 245. 

[00108] An upper hole 241_1 and a lower hole 242_1, to which the cartridge 

assembly 220 is coupled, are formed in the upper cartridge assembly portion 241 and 

the lower cartridge assembly portion 242, respectively. 

[00109] Also, the upper adapter connection portion 222 of the cartridge assembly 

220 passes through the upper hole 241_1, and the lower adapter connection portion 

223 of the cartridge assembly 220 passes through the lower hole 242_1. 

[00110] Thus, the upper cartridge assembly portion 241 is coupled to the upper 

adapter connection portion 222 of the cartridge assembly 220 by the upper hole 241_1, 

and the lower cartridge assembly portion 242 is coupled to the lower adapter 

connection portion 223 of the cartridge assembly 220 by the lower end 242_1. 

[00111] Meanwhile, although the drawing illustrates that the upper hole 241_1 

formed in the upper cartridge assembly portion 241 is smaller than the lower hole 

242_1 formed in the lower cartridge assembly portion 242, the upper hole 241_1 
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formed in the upper cartridge assembly portion 241 may be greater than or equal to 

the lower hole 242_1 formed in the lower cartridge assembly portion 242 depending 

on the structure of the cartridge assembly, and the exemplary embodiment is not 

limited thereto. 

[00112] The second long bolt assembly hole 243 is formed at the lower end on 

one side surface of the adapter 240, and a long bolt passes through the same. 

[00113] Also, the long bolt passes through the second long bolt assembly holes 

243 to connect the plurality of adapters 240 to each other. 

[00114] These second long bolt assembly holes 243 communicate with the first 

long bolt assembly holes 225 that connect the plurality of cartridge assemblies 220. 

[00115] Therefore, the long bolt may pass through the first long bolt assembly 

holes 225 and the second long bolt assembly holes 243 and couple the plurality of 

cartridge assemblies 220 and the plurality of adapters 240 to each other. 

[00116] The sensor assembly portion 244 is formed above the second long bolt 

assembly hole 243 on one side surface of the adapter 240 and coupled to the sensing 

assembly 250. 

[00117] The bending prevention member 245 is formed on the front surface of 

the adapter 240 and may have a structure in which grids are spaced a certain distance 

from each other. 

[00118] That is, the bending prevention member 245 prevents the adapter 240 

from being bent due to external force. 

[00119] Referring to FIG. 11, the sensing assembly 250 may be manufactured by 

bending the ends of both sides of a plate-shaped injection molded object into a "⅂" 

shape, and is mounted above the plurality cartridge assemblies 220 and fixed to the 

adapter 240. 

[00120] Also, the sensing assembly 250 have bus bars at the ends of the bent 

portions of the sensing assembly 250 and is brought into contact with and welded to a 

battery cell lead portion exposed from the side surface of the assembly of the plurality 

of unit modules 200. 

[00121] The sensing assembly 250 includes adapter connection protrusions 351. 
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[00122] The adapter connection protrusions 351 protrude from the lower ends of 

both side surfaces of the sensing assembly 250, and may be connected to the sensor 

assembly portions 244 of the adapters 240. 

[00123] Each of the adapter connection protrusions 351 may have, at an end, a 

hook-shaped fixing portion 351_1 connected to the sensor assembly portion 244. 

[00124] The fixing portion 351_1 may be coupled to the hole of the sensor 

assembly portion 244 in a hook coupling manner. 

[00125] That is, the sensing assembly 250 may be coupled to the cartridge 

assembly 220 using the fixing portions 351_1. 

[00126] Meanwhile, the battery module assembly 100 may further include a 

cover member 260 that includes side covers 261 connected to both side surfaces, a 

front cover 262 for covering the front surface of the module, a rear cover 263 for 

covering the rear surface, and an upper cover 268 for covering the upper surface. 

[00127] Hereinafter, the coupling relationship between the cartridge assembly 

and the adapter will be described in detail with reference to drawings. 

[00128] Referring to FIG. 12, the protrusions of the upper adapter connection 

portion 222 and the lower adapter connection portion 223 may be connected and 

assembled to the holes of the upper cartridge assembly portion 241 and the lower 

cartridge assembly portion 242, respectively. 

[00129] Also, the long bolt passes through the first long bolt assembly holes 225 

of the cartridge assemblies 220 and the second long bolt assembly holes 243 of the 

adapter 240 to assemble and fix the same. 

[00130] Hereinafter, the coupling relationship between the adapter and the 

sensing assembly will be described in detail with reference to drawings. 

[00131] FIG. 13 is an exploded perspective view showing a coupled structure 

between an adapter and a sensing assembly according to an exemplary embodiment of 

the present disclosure. 

[00132] The adapter connection protrusion 351 of the sensing assembly 250 is 

connected to the sensor assembly portion 244 of the adapter 240. 

[00133] The adapter connection protrusion 351 has, at the end, the hook-shaped 
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fixing portion 351_1 connected to the sensor assembly portion 244, and the fixing 

portion 351_1 is coupled to the sensor assembly portion 244 in a hook coupling 

manner. 

[00134] That is, the fixing portion 351_1 is coupled to the sensor assembly 

portion 244 in a hook coupling manner, and thus the sensing assembly 250 may be 

fixed to the adapter 240. 

[00135] Third embodiment 

[00136] FIGS. 14A to 14C are reference views for describing a sensing assembly 

and a cartridge assembly provided with a sensing assembly-assembling hole structure 

according to an exemplary embodiment of the present disclosure, FIGS. 15A to 15C 

are reference views for describing an adapter according to an exemplary embodiment 

of the present disclosure, FIGS. 16A and 16B are reference views for describing 

welding avoiding holes of the front surface and the rear surface according to an 

exemplary embodiment of the present disclosure, FIGS. 17A and 17B are reference 

views for describing a side cover according to an exemplary embodiment of the 

present disclosure, and FIG. 18 is a reference view for describing a front cover 

according to an exemplary embodiment of the present disclosure. 

[00137] Referring to FIGS. 14A to 14C, a battery module assembly 100 

according to an exemplary embodiment of the present disclosure includes a plurality 

of unit modules 200 stacked in the horizontal direction. 

[00138] The plurality of stacked unit modules 200 are assembled by a fastening 

means such as a long bolt. 

[00139] Each of the unit modules 200 may include a battery cell 210, a plurality 

of cartridge assemblies 220, an adapter 240, and a sensing assembly 250. 

[00140] In more detail, a plurality of battery cells 210 may have electrode 

terminals formed on one side and may stand in a lateral direction. 

[00141] The plurality of cartridge assemblies 220 may fix the plurality of battery 

cells 210. 

[00142] Also, adapters 240 may be connected between the rear surfaces of the 

plurality of cartridge assemblies 220 when the plurality of cartridge assemblies 220 
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are connected to each other. 

[00143] FIGS. 14A to 14D are reference views for describing a sensing assembly 

250 and a cartridge assembly 220 provided with a sensing assembly-assembling hole 

structure according to an exemplary embodiment of the present disclosure. 

[00144] The plurality of cartridge assemblies 220 may include, at the upper end 

and the lower end of the side surface of the rear portion of the cartridge assembly 220, 

adapter connection portions 226 and 227 that protrude to be connected to the adapter 

240. 

[00145] Here, a protrusion of the upper adapter connection portion 226 on the 

side surface of the rear portion of the cartridge assembly 220 may be smaller than a 

protrusion of the lower adapter connection portion 227. 

[00146] Also, the plurality of cartridge assemblies 220 may include third long 

bolt assembly holes 228 through which a long bolt pass so as to assemble the plurality 

of cartridge assemblies 220 and the plurality of adapters 240. 

[00147] The upper portions of the plurality of cartridge assemblies 220 may be 

connected to the sensing assembly 250.  Here, the plurality of cartridge assemblies 

220 may have a plurality of upper sensing assembly connection holes 221b so that the 

plurality of cartridge assemblies 220 are connected to the sensing assembly 250.  The 

sensing assembly 250 may include, on the inner surface of the upper end, a plurality 

of cartridge connection protrusions 252. 

[00148] The connection between the cartridge assembly 220 and the sensing 

assembly 250 may be established as the plurality of cartridge connection protrusions 

252 of the sensing assembly 250 are inserted into the upper sensing assembly 

connection holes 221b of the cartridge assembly 220. 

[00149] Referring to FIG. 15A, the adapter 240 may include cartridge assembly-

assembling portions 241 and 242, a second long bolt assembly holes 243, and a sensor 

assembly portion 244. 

[00150] The cartridge assembly-assembling portions 241 and 242 may be 

connected to adapter connection portions 226 and 227 of the cartridge assembly 220. 

[00151] The upper adapter connection portion 226 may be connected to the 
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upper cartridge assembly portion 241, the lower adapter connection portion 227 may 

be connected to the lower cartridge assembly portion 242, and a hole of the upper 

cartridge assembly portion 241 may be smaller than a hole of the lower cartridge 

assembly portion 242. 

[00152] Also, the adapter 240 may have a bending prevention member 245, and 

the bending prevention member 245 may have a structure of grids spaced a certain 

distance from each other. 

[00153] Referring to FIG. 15B, protrusions of the adapter connection portions 

226 and 227 may be inserted into the holes of the cartridge assembly portions 241 and 

242 and assembled thereto. 

[00154] Referring to FIG. 15C, third long bolt assembly holes 228 of the 

cartridge assemblies 220 and second long bolt assembly holes 243 of the adapters 240, 

which are connected by the adapter connection portions 226 and 227 of the cartridge 

assemblies 220 and the cartridge assembly-assembling portions 241 and 242 of the 

adapters 240, may be assembled and fixed to each other as a long bolt passes 

therethrough. 

[00155] Referring to FIGS. 16A and 16B, a welding avoiding hole 229 may be 

provided at the middle of each of the front region FRT and the rear region RR of the 

cartridge assembly 220. 

[00156] In the front region of the cartridge assembly 220, the welding avoiding 

hole 229 may be provided on the middle in the up-down direction and the left in the 

left-right direction.  In the rear region of the cartridge assembly 220, the welding 

avoiding hole 229 may be provided on the middle in the up-down direction and the 

middle in the left-right direction. 

[00157] Meanwhile, the battery module including the cartridge assembly 

provided with the sensing assembly-assembling hole structure may further include a 

cover member 260 that includes side covers 261 connected to both side surfaces, a 

front cover 262 for covering the front surface of the module, a rear cover 263 for 

covering the rear surface, and an upper cover 268 for covering the upper surface. 

[00158] Referring to FIGS. 17A and 17B, the side cover 261 may cover both 
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side surfaces of the cartridge assemblies 220 and may have pin and hole structures in 

which the left and right configurations are different from each other to connect unit 

modules. 

[00159] More specifically, a right side cover may be configured to protect each 

side surface of the cartridge assembly 220 at both ends.  Protrusions may be formed at 

the left lower end and the right lower end of the right side cover so as to be connected 

to a left side cover of another unit module that faces the right side cover, and holes 

may be formed at the left upper end and the right upper end (see the reference 

numerals 261_1 FIGS. 17A and 17B). 

[00160] On the other hand, a left side cover does not extend at both ends, and the 

length of the upper end is smaller than the length of the lower end in which a lower 

long bolt connection portion is provided.  Protrusions (pins) may be formed at the left 

lower end and the right lower end so as to be connected to a right side cover of a unit 

module that faces the left side cover, and holes may be formed at the left upper end 

and the right upper end (see the reference numerals 261_1 FIGS. 17A and 17B). 

[00161] Referring to FIG. 18, FIG. 18 shows the front cover 262 for covering the 

front region, and the front cover 262 may include cell management unit (CMU) 

abrasion prevention pads 262_1 and pad attachment guide portions 262_2. 

[00162] The front cover 262 includes the CMU abrasion prevention pads 262_1 

to prevent a CMU from being worn down during harsh condition tests such as 

vibration and impact, and each of the CMU abrasion prevention pads 262_1 may have 

various thicknesses and materials depending on components and test conditions. 

[00163] Also, the pad attachment guide portions 262_2 show guide lines to 

attach the CMU abrasion prevention pads 262_1 to the accurate positions and may 

have support shapes at the left upper end and the right lower end to show the 

attachment positions of the pads. 

[00164] Fourth embodiment 

[00165] FIG. 19 is an exploded perspective view showing a state in which a 

battery module assembly according to an exemplary embodiment of the present 

disclosure is disassembled, FIG. 20 is an exploded perspective view showing a state in 
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which a unit module of a battery module assembly according to an exemplary 

embodiment of the present disclosure is disassembled, FIG. 21 is an exploded 

perspective view showing a state in which a unit module of a battery module assembly 

according to an exemplary embodiment of the present disclosure is disassembled, FIG. 

22 is a front view showing the front of a cartridge assembly of a battery module 

assembly according to an exemplary embodiment of the present disclosure, and FIG. 

23 is a front view showing the front of a cartridge assembly of a battery module 

assembly according to another exemplary embodiment of the present disclosure. 

[00166] Referring to FIGS. 19 to 23, a battery module assembly 100 according 

to an exemplary embodiment of the present disclosure includes a plurality of unit 

modules 200 stacked in the horizontal direction. 

[00167] The plurality of stacked unit modules 200 are assembled by a fastening 

means such as a long bolt. 

[00168] Each of the unit modules 200 includes a battery cell 210 and a cartridge 

assembly 220. 

[00169] The battery cell 210 includes a pair of plate-shape (pouch-type) cells, 

and the cells stand in direction to face each other. 

[00170] Also, the battery cell 210 may have electrode terminals formed on both 

sides. 

[00171] The pair of battery cells 210 are located on both side surfaces of a single 

cartridge assembly 220 with the cartridge assembly 220 therebetween. 

[00172] The cartridge assembly 220 is located between the pair of battery cells 

210 to fix the pair of battery cells 210, and cools heat generated from the battery cells 

210. 

[00173] The cartridge assembly 220 includes a cartridge member 230, a cooling 

fin 232, and an adhesive means 236. 

[00174] The cartridge member 230 has the number corresponding to that of the 

battery cells 210, and a pair of battery cells 210 are fixed thereto. 

[00175] The cartridge member 230 include a pin fixing hole 231. 

[00176] The pin fixing hole 231 is formed at each of the upper end and the lower 
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end on both side surfaces of the cartridge member 230, and allows the cooling fin 232 

to be fixed to the cartridge member 230. 

[00177] The cooling fin 232 has a rectangular plate shape and cools heat 

generated from the battery cells 210. 

[00178] In particular, the pair of battery cells 210 are brought into surface 

contact with both side surfaces of a single cooling fin 232 and fixed thereto with the 

cooling fin 232 therebetween. 

[00179] Also, the heat generated from the pair of battery cells 210 is moved to a 

cooling device located outside a BMA via the cooling fin 232. 

[00180] That is, the battery cell 210 is cooled through heat exchange with the 

cooling device by using the cooling fin 232. 

[00181] Accordingly, it is preferable that the cooling fin 232 is made of a 

material having high heat conductivity. 

[00182] Also, the area of the cooling fin 232 may be greater or smaller than the 

area of the battery cell 210 depending on a cooling method of the battery cell 210. 

[00183] Thus, a cartridge fixing hole 233 may be formed in a region that does 

not overlap the battery cell 210, and this will be described later. 

[00184] The cooling fin 232 includes a cartridge fixing hole 233 and a guide 

portion 234. 

[00185] The cartridge fixing hole 233 is formed at each of the upper end and the 

lower end on both side surfaces of the cooling fin 232, and the cartridge fixing holes 

233 are formed in regions that do not overlap the battery cell 210 fixed to the cartridge 

member 230. 

[00186] Also, the cartridge fixing holes 233 allow the cooling fin 232 to be fixed 

to the cartridge member 230. 

[00187] To this end, communication with the pin fixing hole 231 of the cartridge 

member 230 is established. 

[00188] Therefore, a separate fastening means passes through the cartridge 

fixing hole 233 and the pin fixing hole 231 and thus may allow the cooling fin 232 to 

be fixed to the cartridge member 230. 
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[00189] The guide portion 234 protrudes upward from each of both side surfaces 

of the cooling fin 232, and guides the adhesion position of the adhesive means 236 

when the adhesive means 236 is attached to each of both side surfaces of the cooling 

fin 232. 

[00190] To this end, the guide portions 234 may be formed in a diagonal 

direction of the adhesive means 236. 

[00191] The guide portions 234 may have shapes corresponding to edges of the 

adhesive means 236 so that the adhesive means 236 can be accurately positioned in 

the cooling fin 232 when the adhesive means 236 is attached to the cooling fin 232. 

[00192] Meanwhile, two guide portions 234 are illustrated in the drawing, but 

two or more guide portions 234 may be formed according to use environment of the 

adhesive means 236. 

[00193] The adhesive means 236 is attached to each of both side surfaces of the 

cooling fin 232, and allows the pair of battery cells 210 to be easily fixed to both side 

surfaces of the cooling fin 232. 

[00194] It is preferable that the adhesive means are made of a transparent 

double-sided tape. 

[00195] For example, the adhesive means 236 such as the transparent double-

sided tapes are attached to both side surfaces of the cooling fin 232. 

[00196] Also, the pair of battery cells 210 are fixed to both side surfaces of the 

cooling fin 232 by the adhesive means 236, thereby constituting the unit module 200. 

[00197] Meanwhile, the thickness of the adhesive means 236 is greater than the 

thickness of the guide portion 234. 

[00198] Accordingly, the battery cell 210 adhering to the adhesive means 236 

may easily adhere to the adhesive means 236 without a contact with the end of the 

guide portion 234. 

[00199] Meanwhile, in a battery module assembly according to another 

exemplary embodiment of the present disclosure, a removal hole may be included in a 

cooling fin. 

[00200] FIG. 23 is a front view showing the front surface of a cooling fin of a 
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battery module assembly according to another exemplary embodiment of the present 

disclosure. 

[00201] Referring to FIG. 23, a removal hole 235 is formed in each of both side 

surfaces of the cooling fin 232 and may be configured to easily separate the adhesive 

means 236 from the cooling fin 232 during a manufacturing process for the battery 

module assembly. 

[00202] Specifically, the removal holes 235 are formed at various positions on 

the cooling fin 232, for example, both side surfaces or upper and lower regions of the 

cooling fin 232, and are formed in regions that partially overlap the adhesive means 

236 adhering onto the cooling fin 232. 

[00203] That is, the adhesive means partially covers the removal hole. 

[00204] Accordingly, when the adhesive means 236 adhering to the cooling fin 

232 is removed, the removal hole 235 allows an operator to insert his or her finger 

into the removal hole 235, thereby easily removing the adhesive means 236 from the 

cooling fin 232. 

[00205] Meanwhile, the battery module assembly 100 may further include a 

cover member 260 that includes side covers 261 connected to both side surfaces, a 

front cover 262 for covering the front surface of the module, and a rear cover 263 for 

covering the rear surface. 

[00206] For unit modules 200 having the above components according to the 

present disclosure, a process of placing the battery cells 210 on both side surfaces of 

the cartridge assembly 220 to assemble an individual unit module 200 is performed. 

[00207] Specifically, the battery cells 210 are attached to both side surfaces of 

the plate-shaped cooling fin 232 by using the adhesive means 236 with the cartridge 

assembly 220 having the cooling fin 232 therebetween, and thus the individual unit 

module 200 is assembled. 

[00208] Fifth embodiment 

[00209] FIG. 24 is an exploded perspective view showing a state in which a 

battery module assembly according to an exemplary embodiment of the present 

disclosure is disassembled, FIG. 25 is a perspective view showing, in one direction, a 
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rear cover and a sensing module of a battery module assembly according to an 

exemplary embodiment of the present disclosure, FIG. 26 is a perspective view 

showing, in the other direction, a rear cover and a sensing module of a battery module 

assembly according to an exemplary embodiment of the present disclosure, and FIG. 

27 is an exploded perspective view showing a rear cover and a sensing module of a 

battery module assembly according to an exemplary embodiment of the present 

disclosure. 

[00210] Meanwhile, the sensing module may be located at various positions 

depending on the use environments or specifications, and the sensing module 

according to an exemplary embodiment of the present disclosure is described, for 

example, as being coupled to the upper portion of a rear cover. 

[00211] Referring to FIGS. 24 to 27, a battery module assembly 100 according 

to an exemplary embodiment of the present disclosure includes a plurality of unit 

modules 200 stacked in the horizontal direction. 

[00212] The plurality of stacked unit modules 200 are assembled by a fastening 

means such as a long bolt. 

[00213] Each of the unit modules 200 includes a battery cell 210, a cartridge 

assembly 220, a cover member 260, and a sensing module 270.  More specifically, the 

sensing module 270 may be a temperature sensing module for measuring the 

temperature. 

[00214] The battery cell 210 includes a pair of plate-shape (pouch-type) cells, 

and the cells stand in direction to come into surface contact with each other. 

[00215] Also, the battery cell 210 may have electrode terminals formed on both 

sides. 

[00216] The pair of battery cells 210 are located on both side surfaces of a single 

cartridge assembly 220 with the cartridge assembly 220 therebetween. 

[00217] The cartridge assembly 220 has the number corresponding to that of the 

battery cells 210, and a pair of battery cells 210 are fixed thereto. 

[00218] The cover member 260 covers the cartridge assembly 220 and the 

battery cells 210 located on the cartridge assembly 220. 



 

  

 

 

 - 27 - 

[00219] The cover member 260 includes a side cover 261, a front cover 262, and 

a rear cover 263. 

[00220] The side cover 261 may be configured to cover the battery cells which 

are provided on the outermost sides among the plurality of battery cells 210 provided 

in the battery module assembly 100, thereby protecting the plurality of battery cells 

210 and the cartridge assemblies 220 provided in the battery module assembly 100 

from the outside.  Also, the surface pressure pad 300 described above may be attached 

to the inner surface of the side cover 261 that faces the battery cell, and the surface 

pressure pad 300 may press the battery cell provided on the outermost side.  Also, two 

neighboring battery module assemblies 100 may be connected to each other by the 

side cover 261. 

[00221] Accordingly, the side cover 261 may effectively secure safety of the 

battery cell 210. 

[00222] The front cover 262 covers the front surfaces of the plurality of cartridge 

assemblies 220 and the battery cells 210 fixed to the cartridge assemblies 220. 

[00223] The rear cover 263 covers the rear surfaces of the plurality of cartridge 

assemblies 220 and the battery cells 210 which are to be fixed to the cartridge 

assemblies 220. 

[00224] The rear cover 263 includes a connector fixing portion 264, a wire fixing 

portion 265, a sensor through-hole 266, and a sensor support 267. 

[00225] The connector fixing portion 264 allows a temperature sensing 

connector 271 of the sensing module 270 to be fixed thereto, and fixes the temperature 

sensing connector 271 to the upper portion of the rear cover 263. 

[00226] Meanwhile, the temperature sensing connector 271 of the sensing 

module 270 coupled to the connector fixing portion 264 is coupled to the connector 

fixing portion 264 in a sliding manner. 

[00227] To this end, the connector fixing portion 264 includes a sliding 

protrusion 264_1. 

[00228] The sliding protrusion 264_1 extends from the connector fixing portion 

264 in the horizontal direction when viewed in a plan view, and is formed at a position 



 

  

 

 

 - 28 - 

spaced a distance from the upper surface of the rear cover 263 in the vertical direction. 

[00229] Accordingly, a groove, to which the temperature sensing connector 271 

of the sensing module 270 is coupled, may be formed between the sliding protrusion 

264_1 and the upper surface of the rear cover 263. 

[00230] The wire fixing portion 265 is provided as a pair, and extends in the 

vertical direction when viewed in the plan view and is formed at a position spaced a 

distance from the connector fixing portion 264 on the upper surface of the rear cover 

263. 

[00231] Also, the wire fixing portion 265 fixes a sensor wire 272 of the sensing 

module 270. 

[00232] Thus, the pair of wire fixing portions 265 are spaced apart from each 

other by a distance enough to fix the sensor wire 272. 

[00233] That is, the distance between the pair of wire fixing portions 265 is 

formed to be greater than or equal to the thickness of the sensor wire 272. 

[00234] The wire fixing portions 265 includes locking members 265_1. 

[00235] The locking members 265_1 extend from the ends of the pair of wire 

fixing portions 265 in direction to face each other. 

[00236] Also, the distance between the pair of locking members 265_1 is formed 

to be smaller than the thickness of the sensor wire 272 that is inserted between the pair 

of wire fixing portions 265. 

[00237] Accordingly, the wire fixing portions 265 may effectively restrain the 

sensor wire 272 from freely moving above the rear cover 263 and effectively prevent 

the sensor wire 272 from being effectively curved. 

[00238] In particular, the locking members 265_1 may effectively prevent the 

sensor wire 272 fixed to the wire fixing portions 265 from escaping from the wire 

fixing portions 265. 

[00239] The sensor through-hole 266 is to fix a temperature sensor 273 of the 

sensing module 270 to the rear cover 263 and passes through one surface and the other 

surface of the rear cover 263. 

[00240] That is, the sensor through-hole 266 allows the sensor wire 272 of the 
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sensing module 270 to pass therethrough into the rear cover 263, and thus the 

temperature sensor 273 connected to the sensor wire may be brought into surface 

contact with the battery cell 210 to be measured. 

[00241] Meanwhile, the sensor through-hole 266 may be formed at various 

positions depending on specifications of the battery module assembly 100. 

[00242] The sensor support 267 protrudes from a peripheral region of the sensor 

through-hole 266, and supports a portion of the temperature sensor 273 which 

protrudes from the sensor through-hole 266 while being fixed to the sensor through-

hole 266. 

[00243] Thus, the sensor support 267 supports the temperature sensor 273 that 

protrudes from the sensor through-hole 266 and thus may effectively prevent the 

temperature sensor 273 from being detached from the rear cover 263. 

[00244] The sensing module 270 is fixed to the rear cover 263 to sense the 

temperature inside the unit module 200, and transmits the sensed temperature values 

to a control board of a battery management system (BMS). 

[00245] Meanwhile, the sensing module 270 has been described as being fixed to 

the rear cover 263 but may be fixed at various positions such as the side cover 261 or 

the front cover 262 depending on use environments or specifications of the battery 

module 100. 

[00246] The sensing module 270 includes a temperature sensing connector 271, 

a sensor wire 272, and a temperature sensor 273. 

[00247] The temperature sensing connector 271 is coupled to the connector 

fixing portion 264 formed on the top surface of the rear cover 263. 

[00248] To this end, the temperature sensing connector 271 includes a sliding 

groove 271_1. 

[00249] The sliding groove 271_1 is formed in the lower portion of the 

temperature sensing connector 271 and coupled to the sliding protrusion 264_1 of the 

connector fixing portion 264 in a sliding manner. 

[00250] Thus, the temperature sensing connector 271 is coupled to the connector 

fixing portion 264 in a sliding manner, and thus the assembly efficiency between the 
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sensing module 270 and the rear cover 263 may be effectively enhanced. 

[00251] One end of the sensor wire 272 extends from the temperature sensing 

connector 271, the middle region thereof is fixed to the wire fixing portion 265, and 

the other end thereof is connected to the temperature sensor 273 which is fixed to the 

sensor through-hole 266 while being supported by the sensor support 267. 

[00252] The temperature sensor 273 senses the surface temperature of a specific 

battery cell 210 inside the unit module 200 and is coupled to the sensor through-hole 

266 while being supported by the sensor support 267. 

[00253] Also, the temperature sensor 273 senses the temperature inside the unit 

module 200 and, specifically, the temperature of the battery cell 210, and transmits the 

sensed temperature value to a control board of a battery management system (BMS). 

[00254] FIG. 28 is a perspective view illustrating a state in which a connector is 

temporarily fixed to a cartridge assembly during a manufacturing method of a battery 

module assembly according to the present disclosure, and FIG. 29 is an enlarged 

perspective view illustrating a connector provided in a battery module assembly 

according to the present disclosure.  FIG. 30 is a perspective view illustrating a 

vertical cross-sectional structure in a state in which a connector is temporarily fixed to 

a cartridge assembly during a manufacturing method of a battery module assembly 

according to the present disclosure, and FIG. 31 is a cross-sectional view illustrating a 

vertical cross-sectional structure in a state in which a connector is temporarily fixed to 

a cartridge assembly during a manufacturing method of a battery module assembly 

according to the present disclosure. 

[00255] According to the present disclosure, a battery module assembly 100 may 

further include a connector 400 provided in a sensing assembly 250.  The connector 

400 may be configured to electrically connect a plurality of battery cells 210 provided 

in the battery module assembly 100 to the outside. 

[00256] As illustrated in FIG. 29, the connector 400 may include a connector 

body 410, a wire member 420 extending from the connector body 410, and a first 

protrusion region 430 protruding from the connector body 410.  During a 

manufacturing process of the battery module assembly 100, the connector 400 may be 
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temporarily fixed to the cartridge assembly 220 by the first protrusion region 430. 

[00257] More specifically, an upper sensing assembly connection hole 221b may 

be formed in an upper region of the cartridge assembly 220 as described above, and 

the first protrusion region 430 may have a shape that can be inserted into the upper 

sensing assembly connection hole 221b. 

[00258] As described above, the upper sensing assembly connection hole 221b 

may be configured to fix the sensing assembly 250 to the cartridge assembly 220.  

That is, as a cartridge connection protrusion 252 (see FIG. 14D, etc.) is inserted into 

the upper sensing assembly connection hole 221b as described above, the sensing 

assembly 250 may be fixed to the cartridge assembly 220.  Moreover, according to the 

present disclosure, the upper sensing assembly connection hole 221b provides a space 

into which the first protrusion region 430 of the connector 400 can be inserted, and 

thus the connector 400 may be temporarily fixed during the manufacturing process of 

the battery module assembly. 

[00259] Continuing to refer to FIG. 29, the first protrusion region 430 may 

include an extension section 432, which extends from the connector body 410 and 

protrudes outward in one direction, and a bent section 434, which has a shape bent 

from the extension section 432.  Here, the bent section 434 may have a shape 

insertable into the upper sensing assembly connection hole 221b.  Thus, according to 

the present disclosure, as the bent section 434 is inserted into the upper sensing 

assembly connection hole 221b during the manufacturing process of the battery 

module assembly 100, the connector 400 may be temporarily fixed to the cartridge 

assembly 220. 

[00260] Meanwhile, the connector 400 may further include a second protrusion 

region 440 that is provided separately from the first protrusion region 430 and 

protrudes from the connector body 410.  As illustrated in FIG. 29, the second 

protrusion region 440 may have a different shape from the first protrusion region 430.  

However, the first protrusion region 430 and the second protrusion region 440 may 

protrude from one side surface among the plurality of side surfaces provided in the 

connector body 410. 



 

  

 

 

 - 32 - 

[00261] In one example, the direction, in which the extension section 432 

extends from the connector body 410, may be parallel to the direction, in which the 

second protrusion region 440 extends from the connector body 410.  However, the 

length, by which the extension section 432 extends from the connector body 410, is 

greater than the length, by which the second protrusion region 440 extends from the 

connector body 410.  Thus, as illustrated in FIGS. 30 and 31, when the connector 400 

is temporarily fixed to the cartridge assembly 220, the second protrusion region 440 

may be on only one side surface of the cartridge assembly 220 in the left-right 

direction while the bent section 434 of the first protrusion region 430 is inserted into 

the upper sensing assembly connection hole 221b.  In this case, the first protrusion 

region 430 may prevent the connector 400 from moving from the cartridge assembly 

220 in the up-down direction and the left-right direction, thereby temporarily fixing 

the connector 400.  The second protrusion region 440 may prevent the connector 400 

from moving from the cartridge assembly 220 in the left-right direction, thereby 

temporarily fixing the connector 400 more effectively. 

[00262] More specifically, referring to FIGS. 30 and 31, the cartridge assembly 

220 may include a partition wall region 221 that has a shape protruding upward and 

extending such that a front-rear direction is a longitudinal direction, and the upper 

sensing assembly connection hole 221b may be formed in the partition wall region 

221.  More preferably, a distance between the first protrusion region 430 and the 

second protrusion region 440 may correspond to a distance between two partition wall 

regions 221 provided in two neighboring cartridge assemblies 220.  Thus, when the 

connector 400 is temporarily fixed to the cartridge assembly 220, the connector 400 is 

inserted into a space between two neighboring partition wall regions 221.  Here, the 

bent section 434 of the first protrusion region 430 may be inserted into one of the two 

partition wall regions 221, and the second protrusion region 440 may be provided in 

close contact with the side surface of the other of the two partition wall regions 221. 

[00263] Continuing to refer to FIGS. 29 and 30, when the connector 400 is 

assembled to the cartridge assembly 220 such that the bent section 434 is inserted into 

the upper sensing assembly connection hole 221b while the second protrusion region 
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440 faces the partition wall region 221, a width of the second protrusion region 440 

extending in the longitudinal direction of the partition wall region 221 may be greater 

than a width of the first protrusion region 430 extending in the longitudinal direction 

of the partition wall region 221.  Thus, according to the present disclosure, when the 

connector 400 is temporarily fixed to the cartridge assembly 220, the second 

protrusion region 430 may effectively prevent the connector 400 from moving in the 

left-right direction. 

[00264] Meanwhile, as described above, the sensing assembly 250 may include a 

plurality of cartridge connection protrusions 252 (see FIG. 14D, etc.) provided inside 

an upper end thereof.  Here, the plurality of cartridge connection protrusions 252 may 

be inserted into only a portion of the plurality of upper sensing assembly connection 

holes 221b formed in the plurality of cartridge assemblies 220.  Thus, during a 

manufacturing process of a battery module assembly which will be described later, the 

connector 400 may be temporarily fixed by being inserted into another portion of the 

plurality of upper sensing assembly connection holes 221b formed in the plurality of 

cartridge assemblies 220. 

[00265] A method for manufacturing a battery module assembly according to the 

present disclosure will be described below with reference to the above descriptions. 

[00266] A method for manufacturing a battery module assembly 100 according 

to the present disclosure may include a unit module preparation operation of preparing 

a unit module 200 that includes a plurality of battery cells 210 and a plurality of 

cartridge assemblies 220 for fixing the plurality of battery cells 210, a sensing 

assembly mounting operation of mounting a sensing assembly 250 to upper ends of 

the plurality of cartridge assemblies 220, a first connector fixing operation of 

temporarily fixing, to one side of the plurality of cartridge assemblies 220, a connector 

400 which is provided in the sensing assembly 250, a welding operation of welding 

the unit module 200 and the sensing assembly 250 to each other, a front cover 

placement operation of placing a front cover 262 to the front of the unit module 200, 

and a second connector fixing operation of fixing the connector 400 to the front cover 

262.  During the first connector fixing operation, the connector 400 may be 
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temporarily fixed to the cartridge assembly 220. 

[00267] More specifically, the connector 400 may include a connector body 410 

and a first protrusion region 430 protruding from the connector body 410, and an 

upper sensing assembly connection hole 221b may be formed in an upper region of 

each of the cartridge assemblies 220. 

[00268] Here, according to the present disclosure, during the first connector 

fixing operation, the first protrusion region 430 may be inserted into the upper sensing 

assembly connection hole 221b.  More specifically, the first protrusion region 430 

may include an extension section 432, which extends from the connector body 410 

and protrudes outward, and a bent section 434, which has a shape bent from the 

extension section 432.  During the first connector fixing operation, the bent section 

343 may be inserted into the upper sensing assembly connection hole 221b. 

[00269] Also, the connector 400 may include a second protrusion region 440 that 

is provided separately from the first protrusion region 430 and protrudes from the 

connector body 410.  During the first connector fixing operation, the second 

protrusion region 440 may come into close contact with the cartridge assembly 220. 

[00270] More specifically, the cartridge assembly 220 may include a partition 

wall region 221 which has the upper sensing assembly connection hole 221b formed 

therein and has a shape protruding upward and extending such that a front-rear 

direction is a longitudinal direction.  During the first connector fixing operation, the 

second protrusion region 440 may come into close contact with a side surface of the 

partition wall region 221.  Accordingly, in a state in which the connector 400 is 

temporarily fixed to the cartridge assembly 220, that is, during the first connector 

fixing operation, the partition wall region 221 and the second protrusion region 440 

interfere with each other in the left-right direction, and thus it is possible to effectively 

prevent the connector 400 from moving from the cartridge assembly 220 in the left-

right direction. 

[00271] Meanwhile, the sensing assembly 250 may include a plurality of 

cartridge connection protrusions 252 provided inside an upper end thereof.  Here, 

during the sensing assembly mounting operation, the plurality of cartridge connection 
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protrusions 252 may be inserted into only a portion of the plurality of upper sensing 

assembly connection holes 221b formed in the plurality of cartridge assemblies 220.  

During the first connector fixing operation, the bent section 434 may be inserted into 

another portion of the plurality of upper sensing assembly connection holes 221b 

formed in the plurality of cartridge assemblies 220. 

[00272] Meanwhile, during the welding operation described above, cell tabs and 

bus bars provided in the unit module 200 may be welded to bus bars provided in the 

sensing assembly 250.  Thus, according to the present disclosure, the welding 

operation may be performed in a state in which the connector 400 is temporarily fixed 

to the cartridge assembly 220 in the first connector fixing operation, and thus it is 

possible to prevent the connector 400 from blocking the view of a welding worker 

during the welding operation. 

[00273] Meanwhile, the method for manufacturing a battery module assembly 

according to the present disclosure may further include an upper cover placement 

operation of placing an upper cover 268 above the sensing assembly 250 and a 

connector separating operation of separating the connector 400 from the cartridge 

assembly 220.  Here, the connector separating operation is performed between the first 

connector fixing operation and the second connector fixing operation.  The connector 

separating operation may be to prevent the occurrence of interference between the 

connector 400 and the upper cover 268 during the upper cover placement operation.  

Thus, the connector separating operation may be performed prior to the upper cover 

placement operation. 

[00274] Also, in the method for manufacturing a battery module assembly 

according to the present disclosure, the front cover placement operation may be 

performed after the upper cover placement operation.  In addition, the method for 

manufacturing a battery module assembly may further include a front cover fastening 

operation of fastening the front cover 262 to the upper surface 268, and the front cover 

fastening operation is performed after the front cover placement operation.  Here, the 

second connector fixing operation may be performed after the cover fastening 

operation described above. 
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[00275] According to the present disclosure, the thickness of the cartridge 

assembly is greater than the thickness of the battery cell, and thus there is no need to 

add a partition, thereby reducing costs, weight and volume. 

[00276] In addition, the cell tabs of the front region of the cartridge assembly are 

bent in the same direction to secure the insulating distance, and thus the insulating 

material is not required. 

[00277] Although the present disclosure has been described with reference to 

preferred embodiments, one skilled in the art will understand that various changes and 

modifications may be made without departing from the spirit and scope of the present 

disclosure as hereinafter claimed. 
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WHAT IS CLAIMED IS: 

1. A battery module assembly in which unit modules are stacked,  

comprising: 

each of the unit modules including:   

a plurality of battery cells having electrode terminals and standing in a 

direction to come into surface contact with each other; and 

a plurality of cartridge assemblies configured to respectively fix the plurality of 

battery cells; 

a sensing assembly mounted to upper ends of the plurality of cartridge 

assemblies and assembled thereto; 

a front cover configured to cover front surfaces of the plurality of cartridge 

assemblies; and 

a connector  fixedly coupled to the sensing assembly, 

wherein the connector comprises: 

a connector body; and 

a first protrusion region that protrudes from the connector body, 

wherein an upper sensing assembly connection hole is formed in an upper 

region of each of the cartridge assemblies, and 

wherein the first protrusion region has a shape insertable into the upper sensing 

assembly connection hole. 

 

2. The battery module assembly of claim 1, wherein the first protrusion 

region comprises: 

an extension section that extends from the connector body and protrudes 

outward; and 

a bent section that has a shape bent from the extension section, 

wherein the bent section has a shape insertable into the upper sensing assembly 

connection hole. 
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3. The battery module assembly of claim 2, wherein the connector 

comprises a second protrusion region that is provided separately from the first 

protrusion region and protrudes from the connector body, and 

a direction, in which the extension section extends from the connector body, is 

parallel to a direction, in which the second protrusion region extends from the 

connector body. 

 

4. The battery module assembly of claim 3, wherein a length, by which the 

extension section extends from the connector body, is greater than a length, by which 

the second protrusion region extends from the connector body. 

 

5. The battery module assembly of claim 3 or claim 4, wherein the each of 

the cartridge assemblies comprises a partition wall region that has a shape protruding 

upward and extending in a front-rear direction as a longitudinal direction, and 

the upper sensing assembly connection hole is formed in the partition wall 

region. 

 

6. The battery module assembly of claim 5, wherein a distance between the 

first protrusion region and the second protrusion region corresponds to a distance 

between two partition wall regions provided in two neighboring cartridge assemblies. 

 

7. The battery module assembly of claim 5, wherein when the connector is 

assembled to the plurality of cartridge assemblies such that the bent section is inserted 

into an upper sensing assembly connection hole of one cartridge assembly of two 

neighboring cartridge assemblies while the second protrusion region faces a partition 

wall region of another cartridge assembly of the two neighboring cartridge assemblies, 

a width of the second protrusion region extending in the longitudinal direction of the 

partition wall region of the each of the cartridge assemblies is greater than a width of 

the first protrusion region extending in the longitudinal direction of the partition wall 

region of the each of the cartridge assemblies. 
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8. The battery module assembly of any one of claims 1 to 7, wherein the 

sensing assembly comprises a plurality of cartridge connection protrusions provided 

inside an upper end thereof, and 

the plurality of cartridge connection protrusions are inserted into only a portion 

of a plurality of upper sensing assembly connection holes formed in the plurality of 

cartridge assemblies. 

 

9. A method for manufacturing a battery module assembly, the method 

comprising: 

unit module preparation operation of preparing a unit module that comprises a 

plurality of battery cells and a plurality of cartridge assemblies for fixing the plurality 

of battery cells; 

sensing assembly mounting operation of mounting a sensing assembly to upper 

ends of the plurality of cartridge assemblies; 

first connector fixing operation of temporarily fixing, to one side of the 

plurality of cartridge assemblies, a connector which is provided in the sensing 

assembly; 

welding operation of welding the unit module and the sensing assembly to each 

other; 

front cover placement operation of placing a front cover to the front of the unit 

module; and 

second connector fixing operation of fixing the connector to the front cover. 

 

10. The method of claim 9, wherein the connector comprises a connector 

body and a first protrusion region protruding from the connector body, and 

an upper sensing assembly connection hole is formed in an upper region of 

each of the plurality of cartridge assemblies, 

wherein during the first connector fixing operation, the first protrusion region is 

inserted into the upper sensing assembly connection hole of one cartridge assembly of 
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two neighboring cartridge assemblies. 

 

11. The method of claim 10, wherein the first protrusion region comprises 

an extension section, which extends from the connector body and protrudes outward, 

and a bent section, which has a shape bent from the extension section, 

wherein during the first connector fixing operation, the bent section is inserted 

into the upper sensing assembly connection hole of the one cartridge assembly. 

 

12. The method of claim 11, wherein the connector comprises a second 

protrusion region that is provided separately from the first protrusion region and 

protrudes from the connector body, 

wherein during the first connector fixing operation, the second protrusion 

region comes into close contact with another cartridge assembly of the two 

neighboring cartridge assemblies. 

 

13. The method of claim 12, wherein the each of the cartridge assemblies 

comprises a partition wall region which has the upper sensing assembly connection 

hole formed therein and has a shape protruding upward and extending in a front-rear 

direction as a longitudinal direction, 

wherein during the first connector fixing operation, the second protrusion 

region comes into close contact with a side surface of the partition wall region of the 

another cartridge assembly. 

 

14. The method of any one of claims 11 to 13, wherein the sensing assembly 

comprises a plurality of cartridge connection protrusions provided inside an upper end 

thereof, 

wherein during the sensing assembly mounting operation, the plurality of 

cartridge connection protrusions are inserted into only a portion of a plurality of upper 

sensing assembly connection holes formed in the plurality of cartridge assemblies, 

wherein during the first connector fixing operation, the bent section is inserted 
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into another portion of the plurality of upper sensing assembly connection holes 

formed in the plurality of cartridge assemblies. 




