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BUS BAR HAVING SURFACE PATTERN AND 
BATTERY MODULE COMPRISING SAME 

interfacial bonding between an electrode lead formed of 
different metals and a bus bar , and a battery module includ 
ing the same . 

TECHNICAL FIELD 
Technical Solution [ 0001 ] This application claims the benefit of priority based 

on Korean Patent Application No. 10-2019-0094098 , filed 
on Aug. 2 , 2019 , and the entire contents of the Korean patent 
application are incorporated herein by reference . 
[ 0002 ] The present invention relates to a bus bar for 
bonding electrode leads and a battery module including the 
same , and more particularly , to a bus bar having improved 
bonding property with an electrode lead , and a battery 
module including the same . 

BACKGROUND ART 

[ 0003 ] With the increase in technology development and 
demand for mobile devices , the demand for secondary 
batteries is also rapidly increasing . Among them , lithium 
secondary batteries are widely used as an energy source for 
various electronic products as well as various mobile 
devices because of their high energy density and high 
operating voltage and excellent storage and lifetime char 
acteristics . 
[ 0004 ] In addition , the secondary battery has attracted 
attention as an energy source of an electric vehicle , a hybrid 
electric vehicle , etc. , which are proposed as a solution for air 
pollution of existing gasoline vehicles and diesel vehicles 
using fossil fuel . 
[ 0005 ] As the application fields and products of secondary 
batteries are diversified as described above , the types of 
batteries are also diversified to provide appropriate output 
and capacity . In addition , batteries applied to the field and 
products are required to be miniaturized or lightweight . 
[ 0006 ] In order to increase the output and capacity of the 
secondary battery , a plurality of battery cells are electrically 
connected to each other to form a packaged battery module . 
In particular , pouch - type secondary batteries are widely used 
in medium- to large - sized devices due to the advantage of 
easy stacking . Typically , a battery module of a medium or 
large - sized device is implemented through series and / or 
parallel connection of pouch - type secondary batteries . 
[ 0007 ] Meanwhile , when configuring a battery module , 
the electrode leads of the pouch - type secondary battery are 
bent and contacted on the top surface of the bus bar , and then 
welded to bond them . Here , the bus bar means a rod - shaped 
conductor made of a material such as copper , silver , tin 
plating , or the like in a bar shape . Such a bus bar can safely 
conduct high - capacity current compared to copper wires , 
and is thus widely used as a wiring member in power supply 
devices including battery modules of electric vehicles . 
[ 0008 ] However , in the case of the prior art , when the 
electrode lead and the bus bar are formed of different kinds 
of metals , there is a limitation that the bonding force by 
welding is not good . For example , when an aluminum 
electrode lead and a copper bus bar are bonded , pores may 
be formed at the bonding interface due to bubbles generated 
during a welding process between dissimilar metals , which 
causes a decrease in bonding strength . 

[ 0010 ] The present invention provides a bus bar for bond 
ing electrode leads and a battery module including the same . 
[ 0011 ] In an embodiment of the present invention , the bus 
bar includes first and second junctions for surface bonding 
with first and second electrode leads , respectively , on one 
surface of a plate - shaped member , the first junction bonded 
to the first electrode lead has a surface structure patterned 
with irregularities oriented in one direction , and the second 
junction bonded to the second electrode lead has a surface 
structure in which irregularities are not formed . 
[ 0012 ] In a specific example of the present invention , a 
first slit is formed in a central region of the first junction , and 
a second slit is formed in a central region of the second 
junction . The specific shape of the slit is not particularly 
limited unless the electrical contact with the electrode lead 
is impeded . 
[ 0013 ] For example , the first and second slits each have a 
shape that crosses the first or second junction . Further , the 
first and second slits may be arranged parallel to each other . 
However , one or more of the first and second slits may or 
may not be formed . In addition , in the process of forming the 
battery module , the directions in which the first and second 
slits are formed may vary according to the stacking direction 
of the battery cells . 
[ 0014 ] In the present invention , the uneven pattern formed 
on the bus bar is to facilitate the discharge of air bubbles 
discharged during the welding process . Accordingly , the 
shape or direction in which the uneven pattern is oriented 
can be variously modified within a range that does not 
inhibit air bubble discharge . 
[ 0015 ] In an embodiment of the present invention , the first 
junction has a surface structure patterned with irregularities 
oriented in a direction perpendicular to a direction of a long 
axis of the slit . In this case , one end of the uneven pattern 
may have a structure in contact with the first slit . Through 
this , air bubbles generated at the interface during welding 
are discharged through the uneven pattern and the first slit . 
In the present invention , the long axis direction of the slit 
means the longitudinal direction in which the slit is formed , 
and correspondingly , the width direction of the slit becomes 
the short axis direction of the slit . 
[ 0016 ] In another example , the first junction has a surface 
structure patterned with irregularities oriented in a direction 
parallel to the direction of the long axis of the slit . In this 
case , the uneven pattern formed in the first junction may be 
formed to be longer in a length direction than the area to 
which the first electrode lead is bonded . Here , the longitu 
dinal direction means the orientation direction of the pat 
terned irregularities . Through this , air bubbles generated at 
the interface during welding are discharged along the 
uneven pattern . 
[ 0017 ] Further , in another example , the first junction has a 
surface structure patterned with irregularities oriented in a 
direction forming an acute angle with a direction of a long 
axis of the slit . In this case , one end of the uneven pattern 
may have a structure in contact with the first slit . Through 
this , air bubbles generated at the interface during welding 
are discharged through the uneven pattern and the first slit . 

a 

a 

a 
a 

a 

DISCLOSURE a 

Technical Problem 
[ 0009 ] The present invention is invented to solve the 
above problems and relates to a bus bar having improved 
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[ 0018 ] In the present invention , the direction in which the 
uneven pattern formed on the first junction is oriented may 
vary depending on the number or shape of the batteries 
stacked , the bending direction of the electrode lead and / or 
the welding process . The direction in which the uneven 
pattern is oriented can be variously changed within a range 
that does not inhibit the discharge of air bubbles generated 
during welding of the bus bar and the electrode lead . 
[ 0019 ] In one embodiment of the present invention , one 
surface of the first junction at a side bonded to the first 
electrode lead has a pattern in which hills and valleys are 
repeated based on a cross - sectional shape , and an opposite 
surface at a side bonded to the first electrode lead has a flat 
cross - sectional shape . In a specific example , one surface of 
the first junction at a side bonded to the first electrode lead 
has a pattern shape in which triangular cross - sectional 
structures are repeated based on a cross - sectional shape , and 
an opposite surface at a side bonded to the first electrode 
lead has a flat cross - sectional shape . Here , in the triangular 
cross - sectional structure , the vertexes in the upward direc 
tion form a protruding " hill ” of the uneven structure , and the 
vertexes in the lower two directions form a recessed “ valley ” 
of the uneven structure . In the present invention , when the 
cross - sectional shape in which hills and valleys are repeated 
is a triangular cross - sectional structure , the hill and valley 
portions include not only an angled case but also a rounded 

each other , and bubbles are not substantially present at the 
interface . The structure in which bubbles are not substan 
tially present includes not only a case where there are no 
bubbles at the interface , but also a case where a small 
number of bubbles or a small amount of bubbles exist within 
a range in which the bonding strength is hardly decreased . 
[ 0029 ] In a specific example , the battery module includes 
all cases in which a plurality of battery cells or battery 
modules is electrically connected . The battery may be a secondary battery , specifically , a lithium secondary battery . 
In addition , the battery can be applied without limitation as 
long as the electrodes are arranged in one direction , and may 
be , for example , a pouch type battery . a 

Advantageous Effects 
[ 0030 ] The bus bar according to the present invention 
improves welding bonding property and durability between 
an electrode lead formed of a different metal and a bus bar 
by forming a pattern on the surface of the bus bar , and can 
be used for bonding electrode leads of a battery module . 

a BRIEF DESCRIPTION OF THE DRAWINGS 

case . 

[ 0020 ] In a specific example , one surface of the first 
junction at a side bonded to the first electrode lead has a 
pattern shape in which triangular cross - sectional structures 
are repeated based on a cross - sectional shape , and an oppo 
site surface at a side bonded to the first electrode lead has a 
flat cross - sectional shape . 
[ 0021 ] Further , in another specific example , one surface of 
the first junction at a side bonded to the first electrode lead 
has a pattern in which hills and valleys are repeated based on 
a cross - sectional shape , and a tip portion forming a hill is 
round . 
[ 0022 ] In addition , the present invention provides a battery 
module including the bus bar described above . The above 
described bus bar is applied for electrode lead bonding , and 
the battery module is a case in which two or more battery 
cells are electrically connected by the bus bar . 
[ 0023 ] In one embodiment of the present invention , the 
battery module includes : 
[ 0024 ] two or more battery cells stacked so that an elec 
trode tab is oriented and protrude in one direction ; 
[ 0025 ] a first electrode lead and a second electrode lead 
electrically connected to the electrode tab of the battery cell 
at one side and bonded to the bus bar on the opposite side 
of the surface connected to the electrode tab of the battery 
cell ; and 
[ 0026 ] a bus bar including a first junction and a second 
junction surface - bonded with the first electrode lead and the 
second electrode lead , respectively . 
[ 0027 ] In a specific example , the first electrode lead and 
the bus bar are formed of different kinds of metals , and the 
second electrode lead and the bus bar are formed of the same 
kind of metal . In this case , for example , the first electrode 
lead is formed of aluminum or an alloy thereof , and the bus 
bar and the second electrode lead are formed of copper or an 
alloy thereof . 
[ 0028 ] In addition , the first junction portion of the bus bar 
and the first electrode lead are partially fused to adhere to 

[ 0031 ] FIG . 1 is a perspective view showing a bus bar 
according to an embodiment of the present invention . 
[ 0032 ] FIG . 2 is a partially enlarged view showing a 
surface structure patterned with irregularities oriented in one 
direction formed at a first junction of a bus bar according to 
an embodiment of the present invention . 
[ 0033 ] FIGS . 3 and 4 are schematic diagrams each show 
ing an enlarged structure of irregularities according to an 
embodiment of the present invention . 
[ 0034 ] FIG . 5 is a schematic diagram showing an elec 
trode lead attached to a bus bar according to an embodiment 
of the present invention . 
[ 0035 ] FIG . 6 is a schematic diagram showing an elec 
trode lead attached to a bus bar according to a comparative 
example . 
[ 0036 ] FIG . 7 is a schematic diagram showing a process of 
attaching an electrode lead to a bus bar through laser 
welding . 
[ 0037 ] FIG . 8 schematically shows a process in which a 
first electrode lead is attached to a bus bar through welding 
according to an embodiment of the present invention . 
[ 0038 ] FIG . 9 schematically shows a process in which a 
first electrode lead is attached to a bus bar through welding 
according to a comparative example . 
[ 0039 ] FIG . 10 is a photograph of a junction cross - section 
of a bus bar and a first electrode lead according to a 
comparative example . 
[ 0040 ] FIG . 11 is a perspective view showing a battery 
module according to an embodiment of the present inven 
tion . 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[ 0041 ] Hereinafter , preferred embodiments of the present 
invention will be described in detail with reference to the 
accompanying drawings . The terms and words used in the 
present specification and claims should not be construed as 
limited to ordinary or dictionary terms and the inventor may 
properly define the concept of the terms in order to best 
describe its invention . The terms and words should be 
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construed as meaning and concept consistent with the tech 
nical idea of the present invention . 
[ 0042 ] Accordingly , the embodiments described in the 
specification and the configurations described in the draw 
ings are only the most preferred embodiments of the present 
invention , and do not represent all of the technical ideas of 
the present invention . It is to be understood that there may 
be various equivalents and variations in place of them at the 
time of filing the present application . 
[ 0043 ] In the present invention , the term “ slit ” is a generic 
term for a through hole having a long axis in one direction 
and a short axis in a direction perpendicular to the long axis , 
and includes cases of having a rectangle , oval , or bead 
shape . 
[ 0044 ] In addition , in the present invention , the term 
“ battery module ” refers to a case in which a plurality of 
batteries are assembled , and may be referred to as a battery 
module or a battery pack in some cases . 
[ 0045 ] FIG . 1 is a perspective view showing a bus bar 
according to an embodiment of the present invention . Refer 
ring to FIG . 1 , the bus bar 100 according to the present 
invention is applicable for bonding electrode leads , and has 
two slits 111 and 121 formed on both sides thereof . In the 
bus bar 100 , both upper surfaces of the first slit 111 are a first 
junction 110 that is in surface contact with a first electrode 
lead 131 , and both upper surfaces of the second slit 121 are 
a second junction 120 that is in surface contact with a second 
electrode lead 132. The first junction 110 has a structure in 
which an uneven pattern oriented in a direction perpendicu 
lar to the first slit 111 is formed , and the second junction 120 
has a structure in which a separate uneven pattern is not 
formed . For example , one end of the uneven pattern formed 
on the first junction 110 is in contact with the first slit 111 . 
In the present invention , by forming an uneven pattern 
oriented in one direction in a bonding region with a first 
electrode lead on one surface of a bus bar , air bubbles 
generated in the welding process are smoothly discharged . 
[ 0046 ] For example , the uneven pattern of the bus bar 100 
is a structure formed in a cross - sectional shape in which hills 
and valleys are repeated , and the average distance between 
the hills can be described with reference to FIGS . 2 to 4 . 
[ 0047 ] In FIG . 2 , the first junction 110 of the bus bar 100 
forms a surface structure patterned with irregularities ori 
ented in one direction . Specifically , the first junction 110 has 
a shape which hills and valleys are repeated on one side 
and a flat shape on the opposite side , based on a cross 
section . The first junction 110 includes an upper portion 11 
on which an uneven pattern is formed and a lower portion 12 
on which an uneven pattern is not formed based on a cross 
section . The irregularities 10 formed on the upper portion 11 
have a pattern in which a hill - shaped tip portion is repeated , 
and a structure in which a valley is formed between the tip 
portions is repeated . 
[ 0048 ] The uneven pattern formed on the first junction 
may be formed in various shapes , sizes , or intervals , and 
may be derived through a welding test according to the 
shape of each battery cell and electrode lead . In one 
example , the average distance between a hill and a hill based 
on the cross - sectional shape of the first junction may be 
within 3 mm , and preferably within 2 mm . In addition , the 
average depth of the valleys in the first junction may be 
within 20 % of the thickness of the bus bar , more preferably 
within 10 % . 

[ 0049 ] FIG . 3 is an enlarged view of the irregularities 10 
disclosed in FIG . 2. In FIG . 3 , the irregularities 10 have a 
shape in which cross sections of a triangular structure are 
repeated . In the triangular structure , a height H is formed 
from the base to a vertex 10a of the irregularities , and a 
width W of the base is formed . The effect of the irregularities 
10 , which include a structure of a pattern in which the tip 
portions in the form of valleys and hills are repeated , may 
vary depending on the height at which the vertex 10a of the 
hill is formed or at what width the width of the base ( W ) is 
formed . Alternatively , the effect may vary depending on the 
ratio ( H / W ) of the height ( H ) of the irregularities 10 and the 
width ( W ) of the base . For example , if the height ( H ) of the 
irregularities 10 is too high , the interfacial bonding is 
insufficient during the welding process . On the contrary , if 
the height ( H ) of the irregularities 10 is too low , the effect of 
forming the uneven pattern is insignificant since air bubbles 
cannot be discharged smoothly . The width ( W ) of the base 
of the irregularities 10 also affects the interfacial bonding 
property and the bubble discharge effect . In FIG . 3 , a case 
where the ratio ( H / W ) of the height ( H ) of the irregularities 
10 and the width ( W ) of the base is 1 is illustrated . 
[ 0050 ] In another example , as shown in FIG . 4 , the trian 
gular structure includes a case in which the tip portion 10b 
of the hill is formed in a round shape . In this case , the 
triangular structure forms a second height H , from the base 
to the vertex 10b of the hill . The irregularities 10 including 
the structure of the pattern in which the tip portions in the 
form of valleys and hills are repeated may have different 
effects depending on the height at which the round shape is 
formed . That is , effects such as a surface area of the first 
junction , interfacial bonding property with an electrode lead , 
or air bubble discharge efficiency of the irregularities 10 may 
be changed according to the ratio ( H2 / H , ) of the height ( H2 ) 
to the vertex of the round shape to the height ( Hi ) from the 
base to the imaginary vertex . Although not disclosed sepa 
rately in the present invention , the valley portion of the 
irregularities 10 may also be formed in a round shape . FIG . 
4 illustrates a case that the ratio ( H2 / W ) of the height ( H2 ) 
of the irregularities 10 to the width of the base ( W ) is 0.7 , 
and at the same time , the ratio ( H / H ) of the height ( H2 ) to 
the vertex of the round shape to the height ( H ) from the base 
to the virtual vertex is 0.7 . 

[ 0051 ] The cross - sectional shape of the irregularities 10 is 
not particularly limited , and may be changed , replaced , or 
improved and applied without departing from ordinary 
knowledge in the art . 
[ 0052 ] FIG . 5 is a schematic diagram showing an elec 
trode lead attached to a bus bar according to an embodiment 
of the present invention . For example , the bus bar 100 is 
formed of copper ( Cu ) or an alloy thereof , and a first 
electrode lead 131 formed of aluminum ( Al ) or an alloy 
thereof is attached to a first junction 110 located on both 
sides of the first slit 111. In addition , the second electrode 
lead 132 formed of copper ( Cu ) or an alloy thereof is 
attached to the second junction 120 positioned on each side 
of the second slit 121. The first electrode lead 131 is 
extended and bent from the left side of the bus bar 100 to be 
attached to the first junction 110 , or extended and bent 
through the first slit 121 to thereby be attached to the first 
junction 110. In addition , the second electrode 132 is 
extended and bent from the right side of the bus bar 100 to 

a 

a 

a 
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be attached to the second junction 120 , or extended and bent 
through the second slit 121 to thereby be attached to the 
second junction 120 . 
[ 0053 ] In particular , the first electrode lead 131 is attached 
to the first junction unit 110 in which the uneven pattern of 
the bus bar 100 is formed . The bus bar 100 and the first 
electrode lead 131 are formed of different types of metals , 
and as a result , weld bonding property is inferior . The 
present invention improves the bonding property with the 
first electrode lead 131 by forming the uneven pattern on the 
first junction 110 . 
[ 0054 ] FIG . 6 is a schematic diagram showing an elec 
trode lead attached to a bus bar according to a comparative 
example . The bus bar 101 according to the comparative 
example has a structure in which a separate uneven pattern 
is not formed around the first slit 111. The bus bar 101 
according to the comparative example is formed of copper 
or an alloy thereof , and the first electrode lead 131 is formed 
of aluminum or an alloy thereof . It is a generally known fact 
that the bus bar 100 and the first electrode lead 131 are 
formed of different types of metals , and that welding bond 
ing between dissimilar metals is poor . Further , when the bus 
bar 101 formed of copper and the first electrode lead 131 
formed of aluminum are joined by welding , bubbles are 
generated at the interface during welding to thereby form 
pores . Such pores cause further deterioration of the interfa 
cial bonding property . 
[ 0055 ] FIG . 7 is a schematic diagram showing a process of 
attaching an electrode lead to a bus bar through laser 
welding . Referring to FIG . 7 , in a state in which two or more 
first electrode leads 131 are extended and bent to come into 
contact with one surface of the bus bar 100 , welding is 
performed by irradiating a laser beam 140 from the upper 
portion . In the case of welding different types of metals 
using the laser beam 140 , bubbles may be generated during 
welding , thereby forming pores . 
[ 0056 ] FIG . 8 schematically illustrates a process in which 
the bus bar 100 and the first electrode lead 131 are attached 
through welding according to an embodiment of the present 
invention . First , the lower bus bar 100 is formed of copper 
or an alloy thereof , and has an uneven pattern oriented in one 
direction on its surface . The upper first electrode lead 131 is 
attached on the region of the bus bar 100 in which the 
uneven pattern is formed . The first electrode lead 131 is 
formed of aluminum or an alloy thereof . The number of the 
first electrode leads 131 may vary depending on the capacity 
of the battery module , and in the drawings , the two first 
electrode leads 131 are attached in an overlapping state . The 
type of welding is not particularly limited , and laser welding 
may be applied . When pressing while irradiating a laser 
beam for welding , the interface between the bus bar 100 and 
the first electrode lead 131 is partially fused and adhered to 
each other . During the welding process , bubbles are gener 
ated at the interface between the bus bar 100 and the first 
electrode lead 131 , but are discharged through the uneven 
pattern 110 . 
[ 0057 ] In this regard , FIG . 9 schematically shows a pro 
cess in which the bus bar 101 and the first electrode lead 131 
are attached through welding according to a comparative 
example . The lower bus bar 101 is formed of copper or an 
alloy thereof , and has a structure in which a separate uneven 
pattern is not formed on the surface . The upper first electrode 
lead 131 is formed of aluminum or an alloy thereof . When 
pressing while irradiating a laser beam for welding , the 

interface between the bus bar 101 and the first electrode lead 
131 is partially fused and adhered to each other by the 
irradiated laser beam . However , bubbles are generated dur 
ing the welding process , which are trapped at the interface 
between the bus bar 101 and the first electrode lead 131 to 
form pores 150. As a result , as shown in FIG . 9 , a plurality 
of pores 150 are formed at the interface between the bus bar 
101 and the first electrode lead 131 , which lowers the 
bonding force of the joint and reduces the durability of the 
battery or causes a short circuit . 
[ 0058 ] FIG . 10 is a photograph of a junction cross - section 
of a bus bar and a first electrode lead according to a 
comparative example . The bonding of the bus bar 101 and 
the first electrode lead 131 was performed through laser 
welding as described in FIGS . 7 and 9. Specifically , the 
lower portion of the layer is a bus bar 101 formed of copper 
or an alloy thereof , and the upper portion of the layer is a first 
electrode lead 131 formed of aluminum or an alloy thereof . 
It can be seen that a number of pores are formed at the 
interface between the bus bar 101 and the first electrode lead 
131 during laser welding . 
[ 0059 ] FIG . 11 is a perspective view showing a battery 
module according to an embodiment of the present inven 
tion . The battery module 200 has a structure in which a 
plurality of battery cells 210 are electrically connected using 
the bus bar 100 according to the present invention . Specifi 
cally , the battery module 200 has a structure in which a 
plurality of pouch - type battery cells 210 are stacked in 
parallel , and the electrode of each of the battery cells 210 is 
extended by the electrode leads 131 and 132 to be electri 
cally connected to the bus bar 100. Specifically , the battery 
cells 210 are stacked so that the electrode tabs ( not shown ) 
are oriented and protrude in one direction . Meanwhile , the 
first electrode lead 131 and the second electrode lead 132 are 
electrically connected to the electrode tab of the battery cell 
210 at one side , and are bonded to the bus bar 100 on the 
opposite side of the surface connected to the electrode tab of 
the battery cell 210. The first and second electrode leads 131 
and 132 are extended and bent to be joined to the bus bar 100 
through welding while in contact with the upper surface of 
the bus bar 100. The bus bar includes a first junction unit and 
a second junction unit that are surface - contacted with the 
first electrode lead and the second electrode lead , respec 
tively . The first junction unit is formed on both sides of the 
first slit , and the second junction unit is formed on both sides 
of the second slit . The first electrode leads 131 are bonded 
at both sides of the first slit 111 , and the second electrode 
leads 132 are bonded at both sides of the second slit 121. In 
this case , an uneven pattern for bonding to the first electrode 
lead 131 is formed on both surfaces of the first slit 111 of the 
bus bar 100 . 
[ 0060 ] In the above case , the first electrode lead and the 
bus bar are formed of different kinds of metals , and the 
second electrode lead and the bus bar are formed of the same 
kind of metal . Specifically , the first electrode lead is formed 
of aluminum or an alloy thereof , and the bus bar and the 
second electrode lead are formed of copper or an alloy 
thereof . At this time , the first junction unit of the bus bar and 
the first electrode lead are partially fused to each other and 
are in close contact with each other . 
[ 0061 ] Since the embodiments of the present invention are 
provided to more completely describe the present invention 
to a person skilled in the art , the shape and size of compo 
nents in the drawings may be exaggerated , omitted , or 
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schematically illustrated for clearer description . Therefore , 
the size or ratio of each component does not entirely reflect 
the actual size or ratio . 

< Description of reference numerals > 
10 : irregularities 

11 : upper portion 
H , H1 , H2 : height of 
the irregularities 
100 , 101 : bus bar 
111 : first slit 
121 : second slit 
132 : second electrode 
lead 
200 : battery module 

10a , 10b : tip portion 
of irregularities 
12 : lower portion 
W : width of 
irregularities 
110 : first junction 
120 : second junction 
131 : first electrode lead 
140 : laser beam 

210 : battery cell 

6. The bus bar of claim 3 , wherein the first direction forms 
an acute angle with a second direction of a long axis of the 
first slit . 

7. The bus bar of claim 1 , wherein the first junction has 
a pattern on the first surface in which hills and valleys are 
repeated based on a cross - sectional shape , and 

wherein a second surface of the plate - shaped member 
opposite to the first junction has a flat cross - sectional 
shape . 

8. The bus bar of claim 1 , wherein the irregularities have 
a pattern shape in which triangular cross - sectional structures 
are repeated based on a cross - sectional shape , and 

wherein a second surface of the plate - shaped member 
opposite to the first junction has a flat cross - sectional 
shape . 

9. The bus bar of claim 7 , wherein tip portions of the hills 
are rounded . 

10. A battery module comprising the bus bar according to 
claim 1 . 

11. The battery module of claim 10 , wherein the battery 
module comprises : 
two or more battery cells stacked so that a first electrode 

lead of a first one of the battery cells and a second 
electrode lead of a second one of the battery cells are 
bonded to the bus bar on the first surface of the bus bar , 
the first surface of the bus bar facing away from the 
battery cells , 

wherein the first junction and a second junction are 
surface - bonded with the first electrode lead and the 
second electrode lead , respectively . 

12. The battery module of claim 11 , wherein the first 
electrode lead and the bus bar are formed of different types 
of metal , and 

wherein the second electrode lead and the bus bar are 
formed of a same metal . 

13. The battery module of claim 11 , wherein the first 
electrode lead is formed of aluminum or an alloy thereof , 
and 

wherein the bus bar and the second electrode lead are 
formed of coj per or an alloy thereof . 

14. The battery module of claim 11 , wherein the first 
junction of the bus bar and the first electrode lead are 
partially fused to one another . 

1. A bus bar for bonding electrode leads , the bus bar 
comprising : 

a plate - shaped member having first and second junctions 
on a first surface thereof , the first and second junctions 
configured for surface bonding with first and second 
electrode leads , respectively , 

wherein the first junction that is configured to be bonded 
to the first electrode lead has a surface structure pat 
terned with irregularities extending in a first direction , 
and 

wherein the second junction that is configured to be 
bonded to the second electrode lead has a planar 
surface structure in which the irregularities are not 
formed . 

2. The bus bar of claim 1 , wherein a first slit is formed in 
a central region of the first junction , and 

wherein a second slit is formed in a central region of the 
second junction . 

3. The bus bar of claim 2 , wherein each of the first and 
second slits has a shape that crosses the respective first or 
second junction , and 

wherein the first and second slits are arranged parallel to 
each other . 

4. The bus bar of claim 3 , wherein the first direction is 
perpendicular to a second direction of a long axis of the first 
slit . 

5. The bus bar of claim 3 , wherein the first direction is 
parallel to a second direction of a long axis of the first slit . 

a 

a 


