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(54) BATTERY PACK

(57) Provided is a battery pack. The battery pack in-
cludes: a plurality of battery cells each including a termi-
nal surface on which a terminal is formed; a bus bar
formed on the terminal surface of each of the plurality of
battery cells and configured to electrically connect differ-
ent battery cells, the bus bar including a first surface fac-
ing the terminal surface, and a second surface opposite
to the first surface; and a cover resin layer formed on the

first and second surfaces of the bus bar and configured
to embed the bus bar therein. A thin and lightweight bat-
tery pack may be provided, and a battery pack may be
provided, in which components may be protected against
vibrations or impacts applied to the battery pack and elec-
trical connections or physical couplings between the
components may be protected.
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Description

BACKGROUND

1. Field

[0001] One or more embodiments relate to a battery
pack.

2. Description of the Related Art

[0002] In general, secondary batteries refer to batter-
ies that can be repeatedly charged and recharged unlike
non-rechargeable primary batteries. Secondary batter-
ies are used as energy sources of devices such as mobile
devices, electric vehicles, hybrid vehicles, electric bicy-
cles, or uninterruptible power supplies. Secondary bat-
teries are individually used or secondary battery modules
(battery packs) each including a plurality of secondary
batteries connected as one unit are used according to
the types of external devices using secondary batteries.

SUMMARY

[0003] According to an embodiment, a function as a
bus bar holder for position fixation and insulation of a bus
bar and a function as a cover forming an outer surface
of a battery pack are realized together through first and
second cover resin layers coupled to face each other with
the bus bar that electrically connects a plurality of battery
cells therebetween, and thus, a thin and lightweight bat-
tery pack may be provided, and a battery pack may be
included, in which components may be protected against
from vibrations or impacts applied to the battery pack and
electrical connections or physical couplings between the
components may be protected.
[0004] Additional aspects will be set forth in part in the
description which follows and, in part, will be apparent
from the description, or may be learned by practice of
the presented embodiments of the disclosure.
[0005] In order to solve the above technical problem
and other technical problems, a battery pack includes a
plurality of battery cells each including a terminal surface
on which a terminal is formed, a bus bar formed on the
terminal surface of each of the plurality of battery cells
and configured to electrically connect different battery
cells, the bus bar including a first surface facing the ter-
minal surface, and a second surface opposite to the first
surface, and a cover resin layer formed on the first and
second surfaces of the bus bar and configured to embed
the bus bar therein.
[0006] For example, the cover resin layer may include
a first cover resin layer and a second cover resin layer
respectively formed on the first and second surfaces of
the bus bar.
[0007] For example, the battery pack may include a
connection wire electrically connected to the bus bar and
arranged on a first plane with the bus bar.

[0008] For example, the connection wire may be
formed at a position not overlapping the bus bar.
[0009] For example, the connection wire may be be-
tween bus bars of a first row and a second row, the bus
bars being formed on the terminal surfaces of the plurality
of battery cells.
[0010] For example, the bus bars of the first and the
second rows may be formed on the terminal surfaces of
the plurality of battery cells corresponding to a first ter-
minal position and a second terminal position.
[0011] For example, the bus bars of the first and sec-
ond rows may be arranged at the first and second termi-
nal positions spaced apart from each other in a second
direction crossing a first direction in which the plurality of
battery cells are arranged.
[0012] For example, the connection wire may be
formed corresponding to vent portions formed at a central
position between the first and second terminal positions
in the second direction.
[0013] For example, the connection wire may extend
from a front end to a rear end of the battery pack in a first
direction in which the plurality of battery cells are ar-
ranged, the connection wire being formed to a position
not overlapping a cross bus bar arranged at the rear end
of the battery pack.
[0014] For example, the connection wire may be ar-
ranged at a central position on the first plane in a second
direction crossing a first direction in which the plurality of
battery cells are arranged, and the bus bar may be ar-
ranged at an edge position on the first plane in the second
direction.
[0015] For example, the cover resin layer may include
a first cover resin layer and a second cover resin layer
respectively arranged under and over the first plane, and
an insulating sheet may be between the second cover
resin layer and the connection wire.
[0016] For example, the insulating sheet may be be-
tween a third opening and the connection wire, the third
opening being formed in the second cover resin layer,
and a width of the insulating sheet may be greater than
a width of the flexible wire and is greater than a width of
the third opening.
[0017] For example, the first cover resin layer may in-
clude a pair of first opening formed at a first terminal
position and a second terminal position of each of the
plurality of battery cells.
[0018] For example, the first opening may include a
pair of first openings spaced apart from each other in a
second direction corresponding to the first and second
terminal positions.
[0019] For example, the pair of first openings may be
formed at an edge position in the second direction cor-
responding to the first and second terminal positions.
[0020] For example, the pair of first openings may be
intermittently, or discontinuously, formed in a first direc-
tion corresponding to the first and second terminal posi-
tions.
[0021] For example, the first cover resin layer may fur-
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ther include a second opening formed at a central position
between the pair of first openings, the pair of first open-
ings being formed at an edge position in the second di-
rection.
[0022] For example, the first cover resin layer may be
formed by curing a first application line to a fourth appli-
cation line consecutively formed in a first direction with
the pair of first openings and the second opening there-
between, wherein the plurality of battery cells are ar-
ranged in the first direction.
[0023] For example, the second opening may be
formed at a position corresponding to vent portions of
the plurality of the battery cells.
[0024] For example, the second cover resin layer may
include a third opening formed at a position correspond-
ing to the second opening.
[0025] For example, the second and third openings
may be consecutively formed in a first direction in which
the plurality of battery cells are arranged.
[0026] For example, the second cover resin layer may
be formed by curing a fifth application line and a sixth
application line consecutively formed in a first direction
with the third opening therebetween, wherein the plurality
of battery cells are arranged in the first direction.
[0027] For example, the fifth application line may be
formed on a first application line and a second application
line formed with one of the pair of first openings there-
between, and the sixth application line may be formed
on a third application line and a fourth application line
formed with another of the pair of first openings therebe-
tween.
[0028] For example, the bus bar may be embedded by
the cover resin layer between a first surface of the first
cover resin layer and a second surface of the second
cover resin layer, and the bus bar may be coupled to a
first terminal and a second terminal formed on the termi-
nal surfaces of the plurality of battery cells through a cou-
pling portion exposed through a first opening of the first
cover resin layer.
[0029] For example, the bus bar may include a plurality
of bus bars arranged in a first direction in which the plu-
rality of battery cells are arranged, and the first and sec-
ond cover resin layers may be consecutively connected
to each other through a space between the plurality of
bus bars adjacent to each other.
[0030] For example, the bus bar may include a first bus
bar and a second bus bar, which are arranged in different
orientations in a second direction and are adjacent to
each other in a first direction, and the first and second
cover resin layers may be consecutively connected to
each other through a space between the first and second
bus bars adjacent to each other.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] The above and other aspects, features, and ad-
vantages of certain embodiments of the disclosure will
be more apparent from the following description taken in

conjunction with the accompanying drawings, in which:

FIG. 1 is an exploded perspective view illustrating a
battery pack according to an embodiment;
FIG. 2 is a perspective view for describing an elec-
trical connection of a plurality of battery cells shown
in FIG. 1;
FIG. 3 is a cross-sectional view of the battery pack
taken along a line III-III of FIG. 1;
FIG. 4 is a plan view of the battery pack shown in
FIG. 1, illustrating a plan view taken from top of an
insulating sheet;
FIG. 5 is a plan view of the battery pack shown in
FIG. 1, illustrating a plan view taken from top of an
m plane;
FIG. 6 is a plan view of the battery pack shown in
FIG. 1, illustrating a plan view taken from top of a
first cover resin layer; and
FIG. 7 is an exploded perspective view for describing
physical bonding of the battery pack shown in FIG. 1.

DETAILED DESCRIPTION

[0032] Reference will now be made in detail to embod-
iments, examples of which are illustrated in the accom-
panying drawings, wherein like reference numerals refer
to like elements throughout. In this regard, the present
embodiments may have different forms and should not
be construed as being limited to the descriptions set forth
herein. Accordingly, the embodiments are merely de-
scribed below, by referring to the figures, to explain as-
pects of the present description. As used herein, the term
"and/or" includes any and all combinations of one or more
of the associated listed items. Expressions such as "at
least one of," when preceding a list of elements, modify
the entire list of elements and do not modify the individual
elements of the list.
[0033] A battery pack will now be described according
to embodiments with reference to the accompanying
drawings.
[0034] FIG. 1 is an exploded perspective view illustrat-
ing a battery pack according to an embodiment. FIG. 2
is a perspective view for describing an electrical connec-
tion of a plurality of battery cells shown in FIG. 1. FIG. 3
is a cross-sectional view of the battery pack taken along
a line III-III of FIG. 1. FIG. 4 is a plan view of the battery
pack shown in FIG. 1, illustrating a plan view taken from
top of an insulating sheet. FIG. 5 is a plan view of the
battery pack shown in FIG. 1, illustrating a plan view taken
from top of an m plane. FIG. 6 is a plan view of the battery
pack shown in FIG. 1, illustrating a plan view taken from
top of a first cover resin layer. FIG. 7 is an exploded per-
spective view for describing physical bonding of the bat-
tery pack shown in FIG. 1.
[0035] Referring to the drawings, according to an em-
bodiment, the battery pack includes a plurality of battery
cells P each including a terminal surface 10 on which a
terminal 11 and a terminal 12 are formed, a bus bar B

3 4 



EP 4 102 631 A2

4

5

10

15

20

25

30

35

40

45

50

55

formed on the terminal surface of each of the plurality of
cells P and configured to electrically connect different
battery cells P, the bus bar B including a first surface Ba
facing the terminal surface, and a second surface Bb
opposite to the first surface Ba, and a cover resin layer
C formed on the first and second surfaces Ba and Bb of
the bus bar B to embed the bus bar B therein.
[0036] Referring to FIGS. 1 and 2, the battery cells P
may include a plurality of battery cells P arranged in a
first direction Z1, and each of the battery cells P may
include a terminal surface 10 including a first terminal 11
and a second terminal 12 arranged in a second direction
Z2. In this case, the second direction Z2 may correspond
to a direction crossing the first direction Z1 in which the
battery cells P are arranged. According to an embodi-
ment, the second direction Z2 may refer to a direction in
which the first and second terminals 11 and 12 are ar-
ranged on the terminal surface 10, and may correspond
to, for example, a direction perpendicular to the first di-
rection Z1. According to an embodiment, the terminal
surface 10 may correspond to an upper surface of the
battery cell P in a third direction Z3, and the third direction
Z3 may be a direction crossing the first and second di-
rections Z1 and Z2. According to an embodiment, the
third direction Z3 may correspond to a direction perpen-
dicular to the first and second directions Z1 and Z2.
[0037] The plurality of battery cells P arranged in the
first direction Z1 may be electrically connected to each
other through bus bars B connected to first and second
terminals 11 and 12 formed on terminal surfaces 10 of
the battery cells P. According to an embodiment, the bus
bar B may electrically connect, to each other, non-adja-
cent battery cells P in the first direction Z1 in which the
battery cells P are arranged. The bus bar B may include
a connection portion Be extending between the non-ad-
jacent battery cells P in the first direction Z1 in which the
battery cells P are arranged, and a branch portion Br
protruding in the second direction Z2 from each of both
ends of the connection portion Be.
[0038] The branch portion Br may include a first branch
portion Br1 and a second branch portion Br2, which re-
spectively protrude in the second direction Z2 from one
end and the other end of the connection portion Be in the
first direction Z1, and are connected to terminals 11 and
12 of each of the non-adjacent battery cells P. According
to an embodiment, the bus bar B may include a first bus
bar B1 and a second bus bar B2 which are arranged in
different orientations, and the first and second bus bars
B1 and B2 maybe arranged to be engaged with each
other. For example, according to an embodiment, when
the first and second bus bars B1 and B2 are arranged to
be engaged with each other, it may mean that the first
and second bus bars B1 and B2 may be arranged to be
engaged with each other so that at least portions (branch
portions Br) of the first and second bus bars B1 and B2
are accommodated in concave recesses of opposite sec-
ond and first bus bars B2 and B1, that is, in concave
recesses between branch portions Br on both sides of

the opposite second and first bus bars B2 and B1. Ac-
cording to an embodiment, the first and second bus bars
B1 and B2 may have different orientations depending on
whether one of a connection portion Be and a branch
portion Br of each bus bar B is arranged relatively close
to a central position of the battery pack in the second
direction Z2 and the other thereof is arranged relatively
close to an edge position of the battery pack in the second
direction Z2.
[0039] According to an embodiment, the central posi-
tion may refer to a central position of a width of a battery
cell P in the second direction Z2, and the edge position
may refer to a position on one side or a position on the
other side with respect to the central position of the width
of the battery cell P in the second direction Z2. For ex-
ample, according to an embodiment, a vent portion V
may be arranged at the central position of the width of
the battery cell P and a position adjacent to the central
position, and the first and second terminals 11 and 12 of
the battery cell P may be arranged at an edge position
of the width of the battery cell P.
[0040] According to an embodiment, one of the con-
nection portion Be and the branch portion Br of the bus
bar B may be relatively arranged at the central position
rather than the edge position, and the other thereof may
be relatively arranged at the edge position rather than
the central position. In more detail, in the first bus bar B1,
a connection portion Be maybe relatively arranged at the
central position, and a branch portion Br may be relatively
arranged at the edge position. On the contrary, in the
second bus bar B2, a branch portion Br may be relatively
arranged at the central position, and a connection portion
Be may be relatively arranged at the edge position. As
described above, the first and second bus bars B1 and
B2 may be arranged in opposite orientations in the sec-
ond direction Z2. The first and second bus bars B1 and
B2 may be arranged in a manner that the branch portions
Br of the first and second bus bars B1 and B2 are engaged
with each other at positions opposite to each other in the
second direction Z2. The first and second bus bars Bi
and B2 may be arranged in rows in the first direction Z1
in a manner that the branch portions Br thereof are en-
gaged with each other, and may be arranged in a first
row Ri and a second row R2, which are different from
each other, in the second direction Z2 in which the first
and second terminals 11 and 12 of the battery cell P are
arranged.
[0041] The bus bar B may substantially extend in the
first direction Z1 or may be arranged in the first direction
Z1 to connect terminals 11 and 12 of different battery
cells P arranged at the same positions of the terminals
11 and 12 in the second direction Z2. In this case, non-
adjacent battery cells P to be connected may be arranged
in opposite orientations in the second direction Z2, and
the bus bar B may connect the non-adjacent battery cells
P with opposite polarities in series with each other. Ac-
cordingly, the battery cells P may be arranged in opposite
orientations in units each including two battery cells P.
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However, according to an embodiment, depending on
the type of electrical connection of the battery cells P,
such as a series, parallel, or combined series-parallel
connection, two battery cells P adjacent to each other in
the first direction Z1 may not be arranged in opposite
orientations as a unit, but for example, four adjacent bat-
tery cells P may be arranged in opposite orientations as
a unit. According to various embodiments, regarding the
number of series-connected battery cells P and the
number of parallel-connected battery cells P, series, par-
allel, or combined series-parallel electrical connections
of various numbers of battery cells P may be formed ac-
cording to a required electrical capacity or output. Ac-
cordingly, a battery pack having various capacities and
outputs may be provided.
[0042] According to an embodiment, a first battery cell
Pi and a second battery cell P2 arranged at a front end
of the battery pack in the first direction Z1 may be con-
nected in series with adjacent battery cells P, and the
first and second battery cells P1 and P2 may be arranged
in opposite orientations. In addition, an (n-1)th battery
cell Pn-i and an n-th battery cell Pn arranged at a rear
end of the battery pack in the first direction Z1 may also
be connected in series with adjacent battery cells P. The
(n-1)th and n-th battery cells Pn-i and Pn may be con-
nected by a cross bus bar B3 substantially extending in
the second direction Z2 and may be arranged in the same
orientation. The cross bus bar B3 connects different bat-
tery cells P and may correspond to the bus bar B. Ac-
cording to an embodiment, the bus bar B may include
bus bars B of the first and second rows R1 and R2 which
do not transversely extend between a position of the first
terminal 11 and a position of the second terminal 12 in
the second direction Z2, but rather substantially extend
in the first direction Z1, and the cross bus bar B3 sub-
stantially extending in the second direction Z2 between
the position of the first terminal 11 and the position of the
second terminal 12, unlike the bus bars B of the first and
second rows Ri and R2. According to an embodiment,
the cross bus bar B3 may substantially extend in a diag-
onal direction to simultaneously follow the first and sec-
ond directions Z1 and Z2. In this case, a length of the
cross bus bar B3 extending in the second direction Z2
may be relatively greater than a length of the cross bus
bar B3 extending in the first direction Z1, and accordingly,
it may be described that the cross bus bar B3 substan-
tially extends in the second direction Z2.
[0043] According to an embodiment, the battery pack
may overall include a plurality of battery cells P connected
in series with each other, wherein non-adjacent battery
cells P arranged in the first direction Z1 are connected
in series with each other. For example, according to an
embodiment, an electrical connection may be formed, in
which non-adjacent battery cells P to be connected are
arranged in opposite orientations and, overall, the plu-
rality of battery cells P arranged in the first direction Z1
are connected in series with each other. However,
throughout the present specification, the electrical con-

nection as described above is an example according to
an embodiment. According to various embodiments, in
addition to the above electrical connection, the battery
pack may overall include, for example, in order to connect
adjacent battery cells P in series with each other, a series
connection between the plurality of battery cells P ar-
ranged in the first direction Z1, wherein adjacent battery
cells P to be connected through the bus bar B are ar-
ranged in opposite orientations, or may overall include,
in order to connect adjacent battery cells P in parallel to
each other, a parallel connection between the plurality
of battery cells P arranged in the first direction Z1, where-
in adjacent battery cells P to be connected through the
bus bar B are arranged in the same orientation. Also,
according to an embodiment, the battery pack may in-
clude a combined series-parallel electrical connection in-
cluding series and parallel connections of the plurality of
battery cells P arranged in the first direction Z1. For ex-
ample, the battery pack may include series and parallel
connections together, which include a parallel connec-
tion between adjacent battery cells P and a series con-
nection between non-adjacent battery cells P. In this
case, battery cells P adjacent to each other in the first
direction Z1 may be arranged in the same orientation,
and non-adjacent battery cells P arranged in the first di-
rection Z1 may be arranged in opposite orientations. As
described above, the parallel connection between the
adjacent battery cells P and the series connection be-
tween the non-adjacent battery cells P may be formed
through one bus bar. For example, one bus bar B con-
nects adjacent battery cells P with the same polarity in
parallel to each other and simultaneously connects non-
adjacent battery cells P with opposite polarities in series
with each other, such that the parallel connection be-
tween the adjacent battery cells P and the series con-
nection between the non-adjacent battery cells P may be
simultaneously formed through one bus bar. Accordingly,
a plurality of bus bars B simultaneously forming series
and parallel connections are arranged in the first direction
Z1, and thus, a combined series-parallel battery pack
including series and parallel connections between the
plurality of battery cells P arranged in the first direction
Z1 may be provided.
[0044] According to various embodiments, the battery
pack may include a parallel connection between the ad-
jacent battery cells P and an electrical connection in
which a parallel-connected battery cell P is connected in
series with another parallel-connected battery cell P. In
this case, the battery pack may include a combined se-
ries-parallel electrical connection including both a series
connection and a parallel connection. In this regard, the
parallel connection between the adjacent battery cells P
and a series connection between the parallel-connected
battery cell P and the other parallel-connected battery
cell P at a position where the parallel-connected battery
cells P are adjacent to each other may be formed, and a
plurality of bus bars B that respectively form a parallel
connection and a series connection may be arranged in
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the first direction Z1. Accordingly, the combined series-
parallel electrical connection including both the parallel
connection and the series connection may be formed.
[0045] The bus bars B may be arranged in the first and
second rows R1 and R2 corresponding to the terminals
11 and 12 in the second direction Z2, and a connection
wire 50 (also referred to as a connection element, or elon-
gate connection element, or connection strip) may be
between the bus bars B of the first and second rows Ri
and R2. For example, the connection wire 50 may be
between the bus bars B of the first and second rows R1
and R2 on an m plane M (corresponding to a first plane
in the claims) formed by the first and second directions
Z1 and Z2. According to an embodiment, the connection
wire 50 and the bus bar B may be arranged together on
the m plane M. In this case, the m plane M may refer to
a virtual plane formed at a specific level in the third di-
rection Z3. The connection wire 50 and the bus bar B
may not be arranged at the same level according to a
difference in thickness but rather may be arranged at
substantially the same level based on an average thick-
ness, that is, on the same level at substantially the same
height in the third direction Z3. As will be described below,
the connection wire 50 and the bus bar B may be con-
nected to each other on the m plane M, and as will be
described below, the connection wire 50 and the bus bar
B may be connected to each other through a voltage
transmission portion 55 therebetween and may be ar-
ranged together on the m plane M. As will be described
below, a first cover resin layer C1 and a second cover
resin layer C2 may be formed over and under the m plane
M on which the connection wire 50 and the bus bar B are
arranged. In other words, the connection element ex-
tends between and in the same direction as first and sec-
ond bus bars B1, B2.
[0046] A position and size of the connection wire 50
may be limited by the bus bar B arranged on the m plane
M with the connection wire 50. In more detail, the con-
nection wire 50 may be formed with a width less than a
width between the bus bars B of the first and second rows
R1 and R2 in the second direction Z2, and may extend
from the front end to the rear end in the first direction Z1
and may be formed to a length not to reach the cross bus
bar B3 arranged at the rear end. According to an embod-
iment, the connection wire 50 may be formed at a position
not overlapping the bus bar B and may be formed be-
tween the bus bars B of the first and second rows R1 and
R2 to a position where the connection wire 50 does not
interfere with the cross bus bar B3. For example, the
connection wire 50 may include one end seated on an
end block 80 arranged on the outside at the front end in
an arrangement of the battery cells P in the first direction
Z1, and the other end formed at a position that does not
reach the cross bus bar B3 arranged at the rear end. In
this case, a connector 51 may be formed at one end
seated on the end block 80, and state information regard-
ing the battery cells P may be output through the con-
nector 51 of the connection wire 50. According to an em-

bodiment, a circuit board (not shown) may be arranged
on one side of the battery pack, the connection wire 50
may be connected to the circuit board (not shown)
through the connector 51, and the circuit board (not
shown) may obtain the state information regarding the
battery cells P through the connector 51. According to
various embodiments, the circuit board (not shown) may
be provided on one side of the battery pack or may also
be connected to a plurality of battery packs together.
[0047] The connection wire 50 may be arranged at the
central position in the second direction Z2. For example,
the connection wire 50 may be arranged at the central
position between the bus bars B of the first and second
rows R1 and R2 arranged at the edge position in the
second direction Z2. According to an embodiment, a vent
portion V may be formed at the central position in the
second direction Z2, and the connection wire 50 may be
formed at the central position overlapping the vent portion
V in the second direction Z2. The vent portion V is pro-
vided to alleviate internal pressure of the battery cell P,
and high-temperature and high-pressure gas accumulat-
ed inside the battery cell P may be discharged through
the vent portion V. The connection wire 50 may extend
along the central position where the vent portion V is
formed in the first direction Z1, and may extend across
a vent portion V of each of the battery cells P. In this
case, vent holes 50’ may be formed in a plurality of po-
sitions overlapping the vent portion V along a length of
the connection wire 50 parallel to the first direction Z1.
According to an embodiment, the vent holes 50’ may be
formed at all positions overlapping the vent portion V in
the first direction Z1 or may be formed only at some po-
sitions overlapping the vent portion V in the first direction
Z1. According to an embodiment, the vent holes 50’ may
be formed at some positions overlapping the vent portion
V in the first direction Z1 and may include a plurality of
vent holes 50’ spaced apart from each other in the first
direction Z1. As described above, even though the vent
holes 50’ are formed only at some positions overlapping
the vent portion V in the first direction Z1, high-temper-
ature and high-pressure gas discharged from each vent
portion V may be discharged to the outside through the
vent holes 50’. As will be described below, the first and
second cover resin layers C1 and C2 may be formed
under and over the m plane M on which the connection
wire 50 and the bus bar B are arranged. In this case, a
second opening G2 and a third opening G3 may be
formed at central positions of the first and second cover
resin layers C1 and C2 in the second direction Z2. The
second and third openings G2 and G3 formed at the cen-
tral positions of the first and second cover resin layers
C1 and C2 may be formed to penetrate through a thick-
ness of the first and second cover resin layers C1 and
C2 so that high-temperature and high-pressure gas dis-
charged from the vent portion V formed at the central
position is not blocked. Technical descriptions regarding
the first and second cover resin layers C1 and C2 will be
provided below in more detail.
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[0048] According to an embodiment, the bus bars B
may form a charge-discharge path of the battery cells P,
and the connection wire 50 may form an obtainment path
of the state information regarding the battery cells P. The
bus bars B may be connected to each other and may
form the charge-discharge path of the battery cells P,
and an input/output wire W may be connected to a first
battery cell Pi forming the front end and a third battery
call P3 forming the rear end according to an electrical
connection order in the arrangement of the battery cells
P in the first direction Z1. The input/output wire W may
form the charge-discharge path of the battery cells P be-
tween the battery cells P and an external device (not
shown). According to an embodiment, the input/output
wire W is connected to the first and third battery cells P1
and P3 arranged at the front end according to a physical
arrangement order in the first direction Z1. However, ac-
cording to an embodiment, the input/output wire W may
also be connected to different battery cells P arranged
at the front and rear ends according to the physical ar-
rangement order in the first direction Z1. That is, accord-
ing to an embodiment, the input/output wire W to and
from which a charge-discharge current of the plurality of
battery cells P arranged in the first direction Z1 are input
and output may be concentrated on a front end side of
the battery pack in the first direction Z1. However, ac-
cording to various embodiments, the input/output wire W
may be dispersed on front and rear end sides of the bat-
tery pack in the first direction Z1.
[0049] According to an embodiment, in the connection
of the battery cells P, the connection may be formed from
the front end to the rear end by connecting, to each other,
non-adjacent battery cells P in the first direction Z1 from
the first battery cell Pi at the front end to an n-th battery
cell Pn at the rear end in the first direction Z1, and then,
the non-adjacent battery cells P may be connected to
each other from the rear end to the front end through the
cross bus bar B3 connected to the n-th battery cell Pn
arranged at the rear end. According to an embodiment,
after the first and second battery cells P1 and P2 adjacent
to each other at a front end position are connected to
each other, even-numbered battery cells P not adjacent
to each other, such as a second, fourth, sixth, ..., n-th
battery cell Pn, may be connected to each other from the
front end to the rear end. After the n-th and (n-1)th battery
cells Pn and Pn-i adjacent to each other at a rear end
position are connected to each other, odd-numbered bat-
tery cells P not adjacent to each other, such as an (n-
1)th and (n-3)th battery cell P, may be connected to each
other from the rear end to the front end.
[0050] According to an embodiment, in the physical
arrangement, the plurality of battery cells P are arranged
from the front end to the rear end in the first direction Z1,
but in the electrical connection order, the first battery cell
Pi may form the front end, and the third battery call P3
may form the rear end, and in the electrical connection
order, the input/output wire W may be connected to the
first and third battery cells P1 and P3 respectively forming

the front and rear ends.
[0051] The connection wire 50 is provided to obtain
state information regarding the battery cells P. For ex-
ample, state information, such as voltage information and
temperature information regarding the battery cells P,
may be obtained through the connection wire 50. Accord-
ing to an embodiment, the connection wire 50 may obtain
voltage information regarding the battery cells P through
the bus bars B connected to the battery cells P. In more
detail, a voltage transmission portion 55 may be connect-
ed to the connection wire 50, and the voltage transmis-
sion portion 55 may include one end connected to the
connection wire 50, and the other end connected to the
bus bar B. The voltage transmission portion 55 may in-
clude one end connected to an input port 53, and the
other end connected to the bus bar B, the input port 53
protruding in a bent shape from a main body of the con-
nection wire 50. In this case, the voltage transmission
portion 55 may be connected to the connection wire 50
arranged at the central position, and the connection por-
tion Be or the branch portion Br of the bus bar B relatively
close to the central position. In more detail, the voltage
transmission portion 55 may be connected to a connec-
tion portion Be of the first bus bar B1 and a branch portion
Br of the second bus bar B2, which are formed relatively
close to the central position. For connection with the volt-
age transmission portion 55, among branch portions Br
of the second bus bar B2, a branch portion Br at one end
may extend in the first direction Z1 relatively long toward
the central position or the main body of the connection
wire 50 arranged at the central position and may extend
longer than a branch portion Br at the other end.
[0052] According to an embodiment, in the second bus
bar B2, the branch portion Br at one end may be formed
in the first direction Z1 relatively longer than the branch
portion Br at the other end and may be formed in an
asymmetrical shape overall. The second bus bar B2 may
be formed in an asymmetrical shape in which the branch
portions Br at one end and the other end protrude at
different lengths in the second direction Z2, and unlike
the second bus bar B2, the first bus bar B1 may be formed
in a symmetrical shape.
[0053] According to an embodiment, the first and sec-
ond bus bars B1 and B2 may be formed in a symmetrical
shape and an asymmetrical shape, respectively, de-
pending on lengths of branch portions Br formed at one
end and the other end of the connection portions Be, and
the first and second bus bars B1 and B2 formed in dif-
ferent shapes may be assembled in a manner that the
first and second bus bars B1 and B2 are engaged with
each other in a direction facing each other in the second
direction Z2. In this case, the branch portion Br of the
second bus bar B2 extending relatively long may be as-
sembled to the outside of the first bus bar B1 and may
extend toward the connection wire 50 through the outside
of the first bus bar B1, and the branch portion Br of the
second bus bar B2 extending relatively short may be ar-
ranged inside the first bus bar B1, that is, in a concave
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recess of the first bus bar B1.
[0054] According to an embodiment, the first and sec-
ond bus bars B1 and B2 may be formed in a symmetrical
shape and an asymmetrical shape, respectively, but ac-
cording to various embodiments, the first and second bus
bars B1 and B2 may all be formed in a symmetrical shape.
For example, the first and second bus bars B1 and B2
may all be formed in a symmetrical shape, and the sec-
ond bus bar B2 arranged at a relatively outward position
may be electrically connected to the connection wire 50
through a wire (not shown) connected to one side of the
second bus bar B2. However, according to an embodi-
ment, the second bus bar B2 is not connected to the
connection wire 50 through the wire (not shown), but rath-
er, for example, the second bus bar B2 arranged at the
relatively outward position is arranged in an asymmetrical
shape, such that the second bus bar B2 may be connect-
ed to the connection wire 50 through the branch portion
Br extending relatively long. In this case, the connection
between the second bus bar B2 and the connection wire
50 through the wire (not shown) may be omitted.
[0055] The bus bar B may be arranged on the terminal
surface 10 of the battery cell P and may include the first
surface Ba facing the terminal surface 10 and the second
surface Bb opposite to the first surface Ba. The first and
second surfaces Ba and Bb of the bus bar B may corre-
spond to opposite surfaces of the bus bar B in the third
direction Z3. As will be described below, the bus bar B
may be embedded by the cover resin layer C. The cover
resin layer C may include a first cover resin layer C1
formed on the first surface Ba of the bus bar B and a
second cover resin layer C2 formed on the second sur-
face Bb of the bus bar B. The bus bar B may be embedded
between a first surface Ca forming an outer surface of
the first cover resin layer C1 or a lower surface of the first
cover resin layer C1, and a second surface Cb forming
an outer surface of the second cover resin layer C2 or
an upper surface of the second cover resin layer C2. In
other words, the bus bar B may be embedded between
the first surface Ca of the first cover resin layer C1 and
the second surface Cb of the second cover resin layer
C2. For example, according to an embodiment, the first
and second surfaces Ca and Cb forming the outer sur-
faces of the first and second cover resin layers C1 and
C2 may refer to external surfaces facing the outside op-
posite to the bus bar B among both sides of the first and
second cover resin layers C1 and C2.
[0056] In other words, according to an embodiment,
the first and second surfaces Ca and Cb of the cover
resin layer C may respectively correspond to the lower
surface of the first cover resin layer C1 forming a lower
portion of the cover resin layer C in the third direction Z3
and the upper surface of the second cover resin layer C2
forming an upper portion of the cover resin layer C in the
third direction Z3. In this case, the bus bar B may be
embedded between the first and second surfaces Ca and
Cb forming an outer surface of the cover resin layer C,
that is, an outer surface of the cover resin layer C opposite

to the bus bar B.
[0057] Throughout the present specification, when the
cover resin layer C is formed on the first surface Ba of
the bus bar B, it may mean that the cover resin layer C
is arranged under the first surface Ba of the bus bar B,
and similarly, when the cover resin layer C is formed on
the second surface Bb of the bus bar B, it may mean that
the cover resin layer C is arranged over the second sur-
face Bb of the bus bar B. According to an embodiment,
the cover resin layer C may include the first cover resin
layer C1 formed on the first surface Ba of the bus bar B
and the second cover resin layer C2 formed on the sec-
ond surface Bb of the bus bar B. In this case, the first
cover resin layer C1 may be arranged under the first sur-
face Ba of the bus bar B and may be between the terminal
surface 10 of the battery cell P and the bus bar B. In
addition, the second cover resin layer C2 may be ar-
ranged over the second surface Bb of the bus bar B.
[0058] According to an embodiment, the cover resin
layer C may be arranged over and under the m plane M
on which the bus bar B and the connection wire 50 are
arranged. In more detail, the cover resin layer C may
include the first cover resin layer C1 arranged under the
m plane M and the second cover resin layer C2 arranged
over the m plane M. Throughout the present specifica-
tion, when the first cover resin layer C1 is formed on the
first surface Ba of the bus bar B, it may mean that the
first cover resin layer C1 is arranged under the m plane
M on which the bus bar B and the connection wire 50 are
arranged and is formed to cover the first surface Ba of
the bus bar B. Also, throughout the present specification,
when the second cover resin layer C2 is formed on the
second surface Bb of the bus bar B, it may mean that the
second cover resin layer C2 is arranged over the m plane
M on which the bus bar B and the connection wire 50 are
arranged and is formed to cover the second surface Bb
of the bus bar B.
[0059] According to an embodiment, the cover resin
layer C may be arranged over and under the m plane M
and may embed the bus bar B therein. In more detail,
the cover resin layer C may be arranged under and over
the m plane M on which the bus bar B and the connection
wire 50 are arranged, and may embed the bus bar B
therein but may not embed the connection wire 50 there-
in. As will be described below, the cover resin layer C
may embed the bus bar B therein at the edge position
where the bus bar B is arranged in the second direction
Z2, and may expose at least a portion of the connection
wire 50 at the central position where the connection wire
50 is arranged. That is, the cover resin layer C may in-
clude the second and third openings G2 and G3 at the
central position where the vent portion V of the battery
cell P is formed, and at least a portion of the connection
wire 50 may be exposed through the second and third
openings G2 and G3.
[0060] According to an embodiment, the bus bar B may
be embedded by the cover resin layer C. The cover resin
layer C may include the first cover resin layer C1 formed
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on the first surface Ba of the bus bar B and the second
cover resin layer C2 formed on the second surface Bb
of the bus bar B. According to an embodiment, the first
and second cover resin layers C1 and C2 may respec-
tively refer to the cover resin layer C applied on the first
surface Ba of the bus bar B and the cover resin layer C
applied on the second surface Bb of the bus bar B. In
other words, the first and second cover resin layers C1
and C2 may include the cover resin layers C respectively
arranged under and over the m plane M on which the
bus bar B and the connection wire 50 are arranged.
[0061] According to an embodiment, the first cover res-
in layer C1 may refer to the cover resin layer C applied
on the terminal surface 10 of the battery cell P and may
refer to the cover resin layer C between the terminal sur-
face 10 of the battery cell P and the bus bar B. In addition,
the second cover resin layer C2 may refer to the cover
resin layer C formed on the bus bar B. According to an
embodiment, the cover resin layer C may be formed by
applying the first cover resin layer C1 on the terminal
surface 10 of the battery cell P, arranging the bus bar B
and the connection wire 50 on the first cover resin layer
C1, and applying the second cover resin layer C2 on the
m plane M on which the bus bar B and the connection
wire 50 are arranged. The first and second cover resin
layers C1 and C2 may not form interfaces discontinuous
from each other but may form interfaces consecutively
connected to each other (see FIG. 3). According to an
embodiment, the first and second cover resin layers C1
and C2 may be applied at different times separated from
each other respectively, before and after the arrange-
ment of the bus bar B and the connection wire 50, and
the first cover resin layer C1 applied at an earlier time in
the process may be fused with the second cover resin
layer C2 applied at a later time in the process and may
form interfaces consecutively connected to each other.
For example, even though the first cover resin layer C1
formed on the terminal surface 10 of the battery cell P is
cured over time, the first cover resin layer C1 is melted
or semi-melted again according to high temperature of
the second cover resin layer C2 applied on the cured first
cover resin layer C1, and the first and second cover resin
layers C1 and C2 stacked on each other may form con-
secutively connected interfaces that are not separated
from each other.
[0062] In other words, according to an embodiment,
even though the first and second cover resin layers C1
and C2 are formed at different times respectively, before
and after the arrangement of the bus bar B and the con-
nection wire 50, as a result, the first and second cover
resin layers C1 and C2 may be consecutively connected
to each other to form one cover resin layer C, the bus
bar B may be embedded between the first and second
surfaces Ca and Cb of the consecutively formed cover
resin layer C, and the final cover resin layer C may be
formed in a shape in which the first and second cover
resin layers C1 and C2 are not separated from each other
and are consecutively connected to each other. In addi-

tion, the first and second cover resin layers C1 and C2
may be respectively formed on the first and second sur-
faces Ba and Bb of the bus bar B. The first cover resin
layer C1 formed on the first surface Ba of the bus bar B
may include the first surface Ca facing the terminal sur-
face 10 of the battery cell P, and the second cover resin
layer C2 formed on the second surface Bb of the bus bar
B may include the second surface Bb opposite to the
terminal surface 10 of the battery cell P. The first and
second surfaces Ca and Cb of the first and second cover
resin layers C1 and C2 may correspond to upper and
lower surfaces of the cover resin layer C in the third di-
rection Z3 among outer surfaces of the cover resin layer
C, that is, among outer surfaces opposite to the bus bar
B between both surfaces of the cover resin layer C. In
more detail, the first surface Ca of the first cover resin
layer C1 may correspond to the lower surface of the first
cover resin layer C1, and the second surface Cb of the
second cover resin layer C2 may correspond to the upper
surface of the second cover resin layer C2.
[0063] According to an embodiment, the first and sec-
ond cover resin layers C1 and C2 may be applied under
and over the m plane M on which the bus bar B and the
connection wire 50 are arranged, and the first and second
cover resin layers C1 and C2 respectively applied under
and over the m plane M are connected to each other and
may embed the bus bar B therein. According to an em-
bodiment, the first and second cover resin layers C1 and
C2 may be formed in a liquid or gel phase having fluidity
rather than a solid phase having no fluidity and may be
applied under and over the m plane M. In this case, when
the first and second cover resin layers C1 and C2 have
fluidity, it means that it is sufficient for the first and second
cover resin layers C1 and C2 to have fluidity when applied
under and over the m plane M, and after being applied
under and over the m plane M, the first and second cover
resin layers C1 and C2 may be cured over time or ac-
cording to a curing treatment and may exist in a solid
phase. According to an embodiment, depending on the
fluidity of the first and second cover resin layers C1 and
C2, application areas of the first and second cover resin
layers C1 and C2 and curing areas of the first and second
cover resin layers C1 and C2 may be different from each
other. In more detail, the application area of the first cover
resin layer C1 may include a first opening G1 consecu-
tively formed in the first direction Z1 corresponding to the
positions of the terminals 11 and 12 (see FIGS. 1 and 7).
Unlike the application area of the first cover resin layer
C1 consecutively formed in the first direction Z1, the cur-
ing area of the first cover resin layer C1 may include first
openings G1 intermittently formed in the first direction Z1
(see FIGS. 4 to 6). For example, in the drawings attached
to the present specification, it may be seen that FIGS. 1
and 7 illustrate the application area of the first cover resin
layer C1 formed in a shape in which the first opening G1
is consecutively formed in the first direction Z1, and it
may be seen that FIGS. 4 to 6 illustrate the curing area
of the first cover resin layer C1 formed in a shape in which
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the first openings G1 are intermittently, or discontinuous-
ly, formed in the first direction Z1.
[0064] Throughout the present specification, the first
opening G1 of the first cover resin layer C1 may refer to
a first opening G1 formed in the application area of the
first cover resin layer C1, and the first opening G1 of the
cover resin layer C may refer to a first opening G1 formed
in the curing area of the first cover resin layer C1. As
described above, throughout the present specification,
the first cover resin layer C1 and the cover resin layer C
may be terms to distinguish states before and after curing
is performed, respectively. However, throughout the
present specification, depending on positions of the cov-
er resin layer C in a cured state in the third direction Z3,
a portion arranged under the m plane M may be referred
to as the first cover resin layer C1 and a portion arranged
over the m plane M may be referred to as the second
cover resin layer C2. The first cover resin layer C1 and
the cover resin layer C may be used to distinguish the
states before and after curing is performed, or may be
used to distinguish a relatively lower portion (correspond-
ing to the first cover resin layer C1) according to a position
of the entire cover resin layer C in the third direction Z3.
[0065] According to an embodiment, the application ar-
ea of the first cover resin layer C1 may include the first
opening G1 consecutively formed in the first direction Z1
(see FIG. 1), whereas the curing area of the first cover
resin layer C1 may include the first openings G1 inter-
mittently formed in the first direction Z1 (see FIGS. 4 to
6). According to an embodiment, the application area of
the first cover resin layer C1 may include the first opening
G1 consecutively extending across the positions of the
terminals 11 and 12 arranged in the first direction Z1 (see
FIG. 1). The first cover resin layer C1 having fluidity im-
mediately after application fills a space between the ter-
minals 11 and 12 arranged in the first direction Z1, and
the curing area of the first cover resin layer C1 may in-
clude the first openings G1 intermittently formed corre-
sponding to the positions of the terminals 11 and 12 ar-
ranged in the first direction Z1 (see FIGS. 4 to 6). That
is, the first opening G1 consecutively formed in the first
direction Z1 in the application area of the first cover resin
layer C1 may be partially filled by the fluidity of the first
cover resin layer C1 immediately after application, and
accordingly, the first openings G1 may be intermittently
formed in the first direction Z1, and the curing area of the
first cover resin layer C1 including the first openings G1
intermittently formed in the first direction Z1 may be
formed.
[0066] Referring to FIG. 1, the first opening G1 may
include a pair of first openings G1 spaced apart from
each other corresponding to the positions of the terminals
11 and 12 spaced apart from each other in the second
direction Z2. As will be described below, the first opening
G1 is provided to expose the bus bar B from the first
cover resin layer C1 and allow connection between the
bus bar B exposed from the first cover resin layer C1 and
the first and second terminals 11 and 12, and may include

a pair of first openings G1 spaced apart from each other
in the second direction Z2 corresponding to the positions
of the first and second terminals 11 and 12.
[0067] The first cover resin layer C1 may include a first
application line L1, a second application line L2, a third
application line L3, and a fourth application line L4, which
are consecutively formed in the first direction Z1 with a
pair of first openings G1 therebetween. That is, according
to an embodiment, the application area of the first cover
resin layer C1 may include first and second application
lines L1 and L2 formed with a first opening G1 therebe-
tween, and third and fourth application lines L3 and L4
formed with another first opening G1 therebetween. For
example, the first cover resin layer C1 may be formed
along the first to fourth application lines L1, L2, L3, and
L4, and the first to fourth application lines L1, L2, L3, and
L4 may be simultaneously or sequentially formed. As
spaces between the first openings G1 consecutively
formed in the first direction Z1 between the first to fourth
application lines L1, L2, L3, and L4 are filled by the fluidity
immediately after application, the curing area of the first
cover resin layer C1 including the first openings G1 in-
termittently formed in the first direction Z1 may be formed
(see FIGS. 4 to 6).
[0068] According to an embodiment, the first and sec-
ond application lines L1 and L2 may be formed with the
first opening G1 therebetween, the third and fourth ap-
plication lines L3 and L4 may be formed with the other
first opening G1 therebetween, and a second opening
G2 may be formed between the second and third appli-
cation lines L2 and L3. The second opening G2 may be
formed along the central position corresponding to the
vent portion V formed at the central position in the second
direction Z2 and may be consecutively formed in the first
direction Z1. In this case, the second opening G2 may
be consecutively formed in the first direction Z1 in both
the application area and the curing area of the first cover
resin layer C1 (see FIGS. 1 and 6), and the second open-
ing G2 may differ from the first opening G1 formed in
different shapes, which is consecutively and intermittent-
ly formed in the first direction Z1, respectively, in the cur-
ing area and the application area of the first cover resin
layer C1 (see FIGS. 1 and 6). Hereinafter, differences
between the first and second openings G1 and G2 are
described.
[0069] According to an embodiment, the second cover
resin layer C2 may be formed over the first cover resin
layer C1, and a third opening G3 may be consecutively
formed in the first direction Z1 at a central position of the
second cover resin layer C2. The third opening G3 of the
second cover resin layer C2 may be formed at a position
corresponding to the second opening G2 of the first cover
resin layer C1, and the third opening G3 of the second
cover resin layer C2 and the second opening G2 of the
first cover resin layer C1 may be formed at central posi-
tions corresponding to each other. Similar to the second
opening G2 of the first cover resin layer C1, the third
opening G3 may be consecutively formed in the first di-
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rection Z1 in both of the curing area and the application
area of the second cover resin layer C2.
[0070] According to an embodiment, the second cover
resin layer C2 may include a fifth application line L5 and
a sixth application line L6, which are consecutively
formed in the first direction Z1 with the second opening
G2 therebetween. The fifth application line L5 may be
formed on the first and second application lines L1 and
L2 and may fill a space between the first and second
terminals 11 and 12 in a first opening G1 between the
first and second application lines L1 and L2, and the sixth
application line L6 may be formed on the third and fourth
application lines L3 and L4 and may fill a space between
the first and second terminals 11 and 12 in another first
opening G1 between the third and fourth application lines
L3 and L4. In this case, the third opening G3 between
the fifth and sixth application lines L5 and L6 and the
second opening G2 between the second and third appli-
cation lines L2 and L3 may be formed at central positions
corresponding to each other, and the second and third
openings G2 and G3 formed at positions corresponding
to each other may not be filled and may expose the vent
portion V at the central position. That is, the vent portion
V of the battery cell P may be exposed to the outside of
the first and second cover resin layers C1 and C2 through
the second and third openings G2 and G3 of the first and
second cover resin layers C1 and C2, and high-temper-
ature and high-pressure gas may be discharged through
the vent portion V.
[0071] The application area and the curing area of the
first cover resin layer C1 may each include a first opening
G1 formed in the terminals 11 and 12 at the edge position
in the second direction Z2, and may respectively include
a first opening G1 consecutively formed in the first direc-
tion Z1, as shown in FIG. 1, and first openings G1 inter-
mittently formed in the first direction Z1, as shown in
FIGS. 4 to 6. The first openings G1 may have different
shapes in the application area and the curing area of the
first cover resin layer C1. Also, the application area and
the curing area of the first cover resin layer C1 may each
include a second opening G2 formed at the vent portion
V at the center in the second direction Z2 and may each
include a second opening G2 consecutively formed in
the first direction Z1. The second openings G2 may have
substantially the same shape in the application area and
the curing area of the first cover resin layer C1 (see FIGS.
1 and 6).
[0072] The application area and the curing area of the
second cover resin layer C2 may each include a third
opening G3 formed at the vent portion V at the center in
the second direction Z2 and may each include a third
opening G3 consecutively formed in the first direction Z1.
The third openings G3 may have substantially the same
shape in the application area and the curing area of the
second cover resin layer C2. The second openings G2
formed in the application area and the curing area of the
first cover resin layer C1 may be formed at positions cor-
responding to the third openings G3 formed in the appli-

cation area and the curing area of the second cover resin
layer C2 and may have substantially the same size as
the third openings G3.
[0073] According to an embodiment, the first and sec-
ond openings G1 and G2 of the first cover resin layer C1
may be formed through the first to fourth application lines
L1, L2, L3, and L4 spaced apart from each other, and
the third openings G3 of the second cover resin layer C2
may be formed through the fifth and sixth application lines
L5 and L6 spaced apart from each other. As described
above, the first and second openings G1 and G2 of the
first cover resin layer C1 and the third openings G3 of
the second cover resin layer C2 may be formed at a dis-
tance between the first to sixth application lines L1, L2,
L3, L4, L5, and L6 spaced apart from each other, and
the first to sixth application lines L1, L2, L3, L4, L5, and
L6 may be consecutively formed in the first direction Z1
with a distance from each other in the second direction
Z2.
[0074] Referring to FIG. 1, according to an embodi-
ment, in the curing area of the first cover resin layer C1,
the first to fourth application lines L1, L2, L3, and L4 may
be connected to each other at one end and the other end
positions in the first direction Z1, and similarly, in the cur-
ing area of the second cover resin layer C2, the fifth and
sixth application lines L5 and L6 may be connected to
each other at one end and the other end positions in the
first direction Z1.
[0075] Throughout the present specification, when the
bus bar B is embedded by the cover resin layer C, it may
mean that the bus bar B is between the first and second
surfaces Ca and Cb of the cover resin layer C in the third
direction Z3. According to an embodiment, because the
first and second openings G1 and G2 are formed in the
first cover resin layer C1 formed on the first surface Ba
of the bus bar B, and the third opening G3 is formed in
the second cover resin layer C2 formed on the second
surface Bb of the bus bar B, portions of the bus bar B
may be exposed through the first to third openings G1,
G2, and G3. For example, a coupling portion of the bus
bar B coupled to the first and second terminals 11 and
12 may be exposed through the first opening G1 formed
in the first cover resin layer C1, and the first and second
terminals 11 and 12 may be coupled to the bus bar B
through the coupling portion of the bus bar B.
[0076] According to an embodiment, when the bus bar
B is embedded in the cover resin layer C, it does not
mean that the first and second surfaces Ba and Bb of the
bus bar B is not exposed to the outside of the cover resin
layer C, but rather, it may mean that the bus bar B is
between the first and second surfaces Ca and Cb of the
cover resin layer C in the third direction Z3. In other words,
according to an embodiment, the bus bar B is between
the first and second surfaces Ca and Cb of the cover
resin layer C, but portions of the bus bar B may be ex-
posed through the first to third openings G1, G2, and G3
formed in the cover resin layer C. For example, the cou-
pling portion of the bus bar B coupled to the first and

19 20 



EP 4 102 631 A2

12

5

10

15

20

25

30

35

40

45

50

55

second terminals 11 and 12 may be exposed through the
first opening G1. According to various embodiments, a
portion of the bus bar B close to the central position may
be exposed through the second and third openings G2
and G3 of the cover resin layer C. The second and third
openings G2 and G3 of the cover resin layer C are ele-
ments to expose the vent portion V of the battery cell P,
but as the second and third openings G2 and G3 are
formed at the central position to expose the vent portion
V, a portion of the bus bar B close to the central position
may be exposed. According to an embodiment, the cover
resin layer C may be formed by curing the first to sixth
application lines L1, L2, L3, L4, L5, and L6 applied in the
first direction Z1, and some deviations may occur in for-
mation positions of the second and third openings G2
and G3 depending on the curing of the first to sixth ap-
plication lines L1, L2, L3, L4, L5, and L6 having fluidity.
For example, some deviations may occur in the position
and size of the bus bar B exposed by the second and
third openings G2 and G3. According to various embod-
iments, portions of the bus bar B may or may not be
exposed through the second and third openings G2 and
G3, and the bus bar B may be coupled to the first and
second terminals 11 and 12 through the coupling portion
of the bus bar B exposed through the first opening G1.
[0077] The second cover resin layer C2 is formed over
the first cover resin layer C1. According to an embodi-
ment, the fifth and sixth application lines L5 and L6 for
forming the second cover resin layer C2 may be formed
over the first to fourth application lines L1, L2, L3, and
L4 for forming the first cover resin layer C1. In more detail,
the fifth application line L5 for forming the second cover
resin layer C2 may be formed on the first and second
application lines L1 and L2 for forming the first cover resin
layer C1, and similarly, the sixth application line L6 for
forming the second cover resin layer C2 maybe formed
on the third and fourth application lines L3 and L4 for
forming the first cover resin layer C1. In this case, in order
to protect the connection wire 50 from the fifth and sixth
application lines L5 and L6 and insulate the connection
wire 50 therefrom, an insulating sheet S may be between
the fifth and sixth application lines L5 and L6, that is,
between the second cover resin layer C2 and the con-
nection wire 50.
[0078] The insulating sheet S may protect the connec-
tion wire 50 from the fifth and sixth application lines L5
and L6 for forming the second cover resin layer C2 and
may also insulate and protect the connection wire 50 ex-
posed through the third opening G3 between the fifth and
sixth application lines L5 and L6. For example, the insu-
lating sheet S may protect the connection wire 50 from
the high-temperature fifth and sixth application lines L5
and L6 for forming the second cover resin layer C2 and
may insulate and protect the connection wire 50 exposed
through the third opening G3 of the second cover resin
layer C2 from an external environment.
[0079] The insulating sheet S may be formed with a
width sufficient to cover the connection wire 50. Accord-

ing to an embodiment, the width of the insulating sheet
S may be greater than a width of the connection wire 50.
For example, according to various embodiments, the
width of the insulating sheet S may be greater than a
width of the main body of the connection wire 50 exclud-
ing the input port 53. Also, the width of the insulating
sheet S may be greater than a width of the third opening
G3 formed in the second cover resin layer C2. The insu-
lating sheet S is provided to protect the connection wire
50 exposed through the third opening G3 formed in the
second cover resin layer C2, and considering a margin,
at least the width of the insulating sheet S may be greater
than the width of the third opening G3 formed in the sec-
ond cover resin layer C2. According to an embodiment,
because the width of the third opening G3 formed in the
second cover resin layer C2 may be equal to a width of
the second opening G2 formed in the first cover resin
layer C1, the width of the insulating sheet S may be great-
er than the width of the second opening G2. According
to an embodiment, the second and third openings G2
and G3 formed in the first and second cover resin layers
C1 and C2 may be formed with an equal width and may
each have a width greater than a width of the first opening
G1 formed in the first cover resin layer C1. Because the
second and third openings G2 and G3 are provided to
expose the vent portion V at the central position and the
first opening G1 is provided to expose the terminals 11
and 12 at the edge position, the widths of the second and
third openings G2 and G3 may be greater than the width
of the first opening G1 considering a width of the vent
portion V and widths of the terminals 11 and 12. In this
case, the width of the connection wire 50 may be greater
than the widths of the first to third openings G1, G2, and
G3. In addition, the insulating sheet S is provided to pro-
tect the connection wire 50, and thus, considering the
margin, the width of the insulating sheet S may be greater
than the width of the connection wire 50 or at least the
width of the main body of the connection wire 50.
Throughout the present specification, a width direction
may refer to a dimension in the second direction Z2. For
example, the widths of the first to third openings G1, G2,
and G3 may refer to widths of the first to third openings
G1, G2, and G3 measured in the second direction Z2,
and similarly, the width of the insulating sheet S may refer
to a width of the insulating sheet S measured in the sec-
ond direction Z2. In addition, according to an embodi-
ment, the insulating sheet S may include an insulating
material having electrical insulation properties and may
include an insulating material having thermal insulation
properties as well as electrical insulation properties. Ac-
cording to an embodiment, the insulating sheet S may
include mica. In addition, according to an embodiment,
the cover resin layer C may include, for example, a resin
material that may have a difference in fluidity depending
on a specific heating state or temperature state, and in
a specific embodiment, the cover resin layer C may in-
clude a silicone resin.
[0080] Regarding a position of the insulating sheet S,
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the insulating sheet S may be between the connection
wire 50 and the second cover resin layer C2 in the third
direction Z3. In other words, the insulating sheet S may
be formed between the second cover resin layer C2 and
the m plane M on which the connection wire 50 and the
bus bar B are arranged, and the connection wire 50 and
the insulating sheet S may be between the first and sec-
ond cover resin layers C1 and C2. In this case, the con-
nection wire 50 and the insulating sheet S may be be-
tween the second opening G2 of the first cover resin layer
C1 and the third opening G3 of the second cover resin
layer C2 at the central position in the second direction Z2.
[0081] Referring to FIGS. 1 and 3, according to an em-
bodiment, the first and second cover resin layers C1 and
C2 may embed the bus bars B therein. For example, the
first and second cover resin layers C1 and C2 may be
coupled to face each other with the bus bars B therebe-
tween and may fill spaces between adjacent bus bars B.
For example, the bus bars B may be arranged over the
first to fourth application lines L1, L2, L3, and L4 of the
first cover resin layer C1, and as the fifth and sixth appli-
cation lines L5 and L6 are formed over the first to fourth
application lines L1, L2, L3, and L4 over which the bus
bars B are arranged, the bus bars B may be between the
first and second cover resin layers C1 and C2. In this
case, the first and second cover resin layers C1 and C2
may be connected to each other through spaces between
adjacent bus bars B and may fill the spaces between the
adjacent bus bars B. As the spaces between the adjacent
bus bars B are filled by the first and second cover resin
layers C1 and C2, insulation between the adjacent bus
bars B may be ensured, and as the positions of the bus
bars B are more firmly fixed, a short circuit caused by
shaking of the bus bars B may be prevented.
[0082] According to an embodiment, the position fixa-
tion and insulation of the bus bars B are realized by em-
bedding the bus bars B, and thus, this configuration dif-
fers from a standardized bus bar holder responsible for
position fixation and insulation of bus bars in a compar-
ative example. In more detail, in the comparative exam-
ple, unlike the cover resin layer C according to an em-
bodiment, which is formed by applying and curing the
first to sixth application lines L1, L2, L3, L4, L5, and L6
having fluidity, the bus bars B are assembled on the
standardized bus bar holder, and thus, the positions of
the bus bars B may be shaken depending on assembly
spacings, and as vibrations applied to a battery pack
cause repeated impacts, couplings between the bus bars
B and first and second terminals 11 and 12 may be dam-
aged.
[0083] According to an embodiment, because the cov-
er resin layer C for fixing the positions of the bus bars B
and insulating the bus bars B is formed by applying and
curing the first to sixth application lines L1, L2, L3, L4,
L5, and L6 having fluidity, the cover resin layer C may
be firmly attached to the bus bars B, and as the cover
resin layer C is firmly attached to the bus bars B, the bus
bars B may be fixed in position and insulated. Also, prob-

lems, such as shaking caused by the assembly spacings
or damage to the couplings between the bus bars B and
the first and second terminals 11 and 12 as in the com-
parative example, may not occur.
[0084] According to an embodiment, the cover resin
layer C may form a cover corresponding to an upper por-
tion of the battery pack. For example, the second cover
resin layer C2 may form an uppermost portion of the bat-
tery pack in the third direction Z3 and may provide a cover
forming an outer surface of the battery pack at the up-
permost portion of the battery pack. In the comparative
example, a standardized cover is assembled on the bus
bar holder to which the bus bars B are assembled, and
accordingly, shaking may occur between components
depending on assembly spacings between the bus bars
B, the bus bar holder, and the cover, and vibrations ap-
plied to the battery pack may damage electrical connec-
tions or physical couplings between the components.
[0085] According to an embodiment, because the sec-
ond cover resin layer C2 formed by applying and curing
the fifth and sixth application lines L5 and L6 provides a
cover of the battery pack, the second cover resin layer
C2 providing the cover is closely attached to the first cov-
er resin layer C1 with the bus bars B therebetween, and
thus, shaking of the components or damage to the elec-
trical connections or the physical couplings between the
components may be prevented. According to an embod-
iment, a function as the bus bar holder for position fixation
and insulation of the bus bar B and a function as the cover
forming the outer surface of the battery pack are realized
together through the first and second cover resin layers
C1 and C2 coupled to face each other with the bus bars
B therebetween, and thus, a thin and lightweight battery
pack may be provided, the components may be protected
against vibrations or impacts applied to the battery pack,
and electrical connections or physical couplings between
the components may be protected.
[0086] Referring to FIG. 3, the cover resin layer C may
embed the bus bars B therein, and the bus bars B may
be between the first and second surfaces Ca and Cb of
the cover resin layer C. Though not shown in the draw-
ings, the first surface Ca of the cover resin layer C is a
surface facing the terminal surface 10 of the battery cell
P, and the side of the first surface Ca of the cover resin
layer C may penetrate into a gap between adjacent ter-
minal surfaces 10 in the first direction Z1 and may include
a portion protruding toward a space between the terminal
surfaces 10. The first opening G1 formed on the side of
the first surface Ca is formed to surround the first and
second terminals 11 and 12 of the battery cell P, and
overall, the side of the first surface Ca of the cover resin
layer C may not have a uniform cross-section in the first
direction Z1. For example, the first cover resin layer C1
may include the first opening G1 intermittently formed
corresponding to the first and second terminals 11 and
12, and the first cover resin layer C1 may have cross-
sections having different shapes in the first direction Z1
depending on the presence of the first opening G1 at
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positions in which the first and second terminals 11 and
12 are formed and at positions in which the first and sec-
ond terminals 11 and 12 are not formed. Though not
shown in the drawings, the first cover resin layer C1 may
include a portion between the terminal surfaces 10, the
portion protruding toward a space between the terminal
surfaces 10, and the first cover resin layer C1 may have
cross-sections having different shapes in the first direc-
tion Z1 at a position of the terminal surface 10 and at a
position between the terminal surfaces 10. Meanwhile,
the second surface Cb of the cover resin layer C is a
surface opposite to the terminal surface 10 of the battery
cell P, may form the outer surface at the uppermost por-
tion of the battery pack, may include the third opening
G3 consecutively formed in the first direction Z1, and may
have a uniform cross-section in the first direction Z1.
[0087] Hereinafter, physical couplings between a plu-
rality of battery cells P in the battery pack according to
an embodiment are described with reference to FIG. 7.
That is, referring to FIG. 7, the battery cells P may include
the plurality of battery cells P arranged in the first direction
Z1 and may include end plates 70 and end blocks 80
arranged on the outside of battery cells P at a front end
and a rear end in the first direction Z1. In this case, the
end plates 70 and the end blocks 80 may be formed in
pairs at both end positions in the first direction Z1, and
the end plates 70 arranged as a pair may bind, in the first
direction Z1, the plurality of battery cells P arranged in
the first direction Z1. The end blocks 80 may provide
seating positions in which the connector 51 of the con-
nection wire 50 and output terminals of the input/output
wire W are arranged on the outside of the end plate 70,
and for example, may provide insulated seating positions
for the connector 51 of the connection wire 50 and the
output terminals of the input/output wire W.
[0088] Together with the end plates 70 arranged at
both side positions in the first direction Z1, side plates 90
may be arranged at both side positions in the second
direction Z2. The end plates 70 and the side plates 90
are arranged at both side positions in the first direction
Z1 and the second direction Z2 of the arrangement of
the battery cells P including the plurality of battery cells
P and may physically bind the arrangement of the battery
cells P. The pair of end plates 70 arranged at both side
positions in the first direction Z1 and the pair of side plates
90 arranged at both side positions in the second direction
Z2 may be coupled to each other and may be arranged
to surround the plurality of battery cells P.
[0089] According to the one or more embodiments, a
function as a bus bar holder for position fixation and in-
sulation of a bus bar and a function as a cover forming
the outer surface of a battery pack are realized together
through first and second cover resin layers coupled to
face each other with the bus bar that electrically connects
a plurality of battery cells therebetween, and thus, a thin
and lightweight battery pack may be provided, and a bat-
tery pack may be provided, in which components may
be protected against from vibrations or impacts applied

to the battery pack and electrical connections or physical
couplings between the components may be protected.
[0090] While embodiments of the present disclosure
have been described with reference to the accompanying
drawings, the embodiments are for illustrative purposes
only, and it will be understood by those of ordinary skill
in the art that various modifications and equivalent other
embodiments may be made therefrom.
[0091] It should be understood that embodiments de-
scribed herein should be considered in a descriptive
sense only and not for purposes of limitation. Descrip-
tions of features or aspects within each embodiment
should typically be considered as available for other sim-
ilar features or aspects in other embodiments. While one
or more embodiments have been described with refer-
ence to the figures, it will be understood by those of or-
dinary skill in the art that various changes in form and
details may be made therein without departing from the
scope of the invention as defined by the following claims.

Claims

1. A battery pack comprising:

a plurality of battery cells each comprising a ter-
minal surface (10) on which a terminal (11,12)
is formed;
a bus bar, B, formed on the terminal surface of
each of the plurality of battery cells and config-
ured to electrically connect different battery
cells, the bus bar comprising a first surface fac-
ing the terminal surface, and a second surface
opposite to the first surface; and
a cover resin layer, C, formed on the first and
second surfaces of the bus bar and configured
to embed the bus bar therein.

2. The battery pack of claim 1, wherein the cover resin
layer comprises a first cover resin layer, C1, and a
second cover resin layer, C2, respectively formed
on the first and second surfaces of the bus bar.

3. The battery pack of claim 1 or 2, further comprising
a connection wire, 50, electrically connected to the
bus bar and arranged in the same plane as the bus
bar, optionally wherein the connection wire does not
overlap the bus bar.

4. The battery pack of claim 3, wherein the connection
wire is between bus bars B1, B2, of a first row and
a second row, the bus bars being formed on the ter-
minal surfaces of the plurality of battery cells at po-
sitions corresponding to a first terminal position and
a second terminal position.

5. The battery pack of claim 4, wherein the bus bars of
the first and second rows are spaced apart from each
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other in a second direction crossing a first direction
in which the plurality of battery cells are arranged.

6. The battery pack of claim 5, wherein the connection
wire is formed corresponding to vent portions formed
at a central position between the first and second
terminal positions in the second direction.

7. The battery pack of claim 4, wherein the connection
wire extends from a front end to a rear end of the
battery pack in a first direction in which the plurality
of battery cells are arranged, the connection wire
being formed at a position not overlapping a cross
bus bar arranged at the rear end of the battery pack.

8. The battery pack of claim 3 when dependent on claim
2, comprising an insulating sheet, S, between the
second cover resin layer, C2, and the connection
wire 50.

9. The battery pack of claim 8, wherein the insulating
sheet is between the connection wire and an open-
ing, G3, formed in the second cover resin layer, and
the insulating sheet is wider than both the connection
wire and the opening, G3.

10. The battery pack of any one of claims 3 to 9 when
dependent on claim 2, wherein the first cover resin
layer, C1, comprises a pair of first openings, G1,
formed at positions respectively corresponding to a
first terminal position and a second terminal position
of each of the plurality of battery cells, through which
the bus bar is coupled to the first terminal and the
second terminal.

11. The battery pack of claim 10, wherein the pair of first
openings are intermittently formed in a first direction
corresponding to the first and second terminal posi-
tions.

12. The battery pack of claim 10 or 11, wherein the first
cover resin layer further comprises a second open-
ing, G2, formed at a central position between the pair
of first openings, the pair of first openings being
formed at edge positions in the second direction.

13. The battery pack of claim 12, wherein the first cover
resin layer is formed by curing a first application line
to a fourth application line consecutively formed in a
first direction with the pair of first openings and the
second opening therebetween, wherein the plurality
of battery cells are arranged in the first direction,
and/or wherein the second cover resin layer is
formed by curing a fifth application line and a sixth
application line consecutively formed in the first di-
rection with the opening in the second cover layer
therebetween, optionally wherein the fifth application
line is formed on a first application line and a second

application line formed with one of the pair of first
openings therebetween, and the sixth application
line is formed on a third application line and a fourth
application line formed with another of the pair of first
openings therebetween.

14. The battery pack of claim 12 or 13, wherein the sec-
ond opening is formed at a position corresponding
to vent portions of the plurality of the battery cells.

15. The battery pack of claim 12, when dependent on
claim 9, wherein the opening, G3, in the second cov-
er resin layer is formed at a position corresponding
to the second opening.

16. The battery pack of claim 2, wherein the bus bar
comprises a plurality of bus bars extending in a first
direction in which the plurality of battery cells are
arranged, and
the first and second cover resin layers are connected
to each other through spaces between the bus bars.
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