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Description
[TECHNICAL FIELD]

Cross Citation with Related Application(s)

[0001] This application claims the benefit of Korean
Patent Application No. 10-2021-0134806 filed on Octo-
ber 12, 2021 with the Korean Intellectual Property Office,
the entire contents of which are incorporated herein by
reference.

[0002] The present disclosure relates to a printed cir-
cuit board and a battery pack including the same, and
more particularly, to a printed circuit board having excel-
lent durability and a battery pack including the same.

[BACKGROUND]

[0003] In modern society, as portable devices such as
a mobile phone, a notebook computer, a camcorder and
a digital camera has been daily used, the development
of technologies in the fields related to mobile devices as
described above has been activated. In addition, a
chargeable/dischargeable secondary battery is used as
a power source for an electric vehicle (EV), a hybrid elec-
tric vehicle (HEV), a plug-in hybrid electric vehicle (P-
HEV) and the like, as a part of a method of solving air
pollution and the like caused by existing gasoline vehicles
using fossil fuel. Therefore, the need for developing the
secondary battery has been increasing.

[0004] Currently commercialized secondary batteries
include a nickel cadmium battery, a nickel hydrogen bat-
tery, a nickel zinc battery, and a lithium secondary bat-
tery. Among them, the lithium secondary battery has
come into the spotlight because they have advantages,
for example, hardly exhibiting memory effects compared
to nickel-based secondary batteries and thus being freely
charged and discharged, and having very low self-dis-
charge rate and high energy density.

[0005] Such lithium secondary battery mainly uses a
lithium-based oxide and a carbonaceous material as a
cathode active material and an anode active material,
respectively. The lithium secondary battery includes an
electrode assembly in which a cathode plate and an an-
ode plate, each being coated with the cathode active ma-
terial and the anode active material, are arranged with a
separator being interposed between them, and a battery
case which seals and houses the electrode assembly
together with an electrolytic solution.

[0006] Generally, the lithium secondary battery may
be classified based on the shape of the exterior material
into a can-type secondary battery in which the electrode
assembily is built into a metal can, and a pouch-type sec-
ondary battery in which the electrode assembly is built
into a pouch of an aluminum laminate sheet.

[0007] In the case of a secondary battery used for
small-sized devices, two to three battery cells are ar-
ranged, but in the case of a secondary battery used for
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a middle or large-sized device such as an automobile, a
battery module in which a large number of battery cells
are electrically connected is used. In such a battery mod-
ule, alarge number of battery cells are connected to each
other in series or parallel to form a cell assembly, thereby
improving capacity and output. One or more battery mod-
ules can be mounted together with various control and
protection systems such as a BMS (Battery Management
System) and a cooling system to form a battery pack.
[0008] Atthistime, in the case of a printed circuit board
(PCB) that is used as a constituent element of a battery
pack’s BMS (Battery Management System) and the like,
itgenerallyincludes aninnerlayer, and aninsulating layer
and a copper foil layer stacked on the upper and lower
parts on the basis of the inner layer. Wherein, when per-
forming welding for connecting the metal tab on the print-
ed circuit board, there was a risk that the inner layers of
the printed circuit board will be damaged by welding.
[0009] In particular, when the inner layer of the printed
circuit board is damaged, damage to the inner layer pat-
tern occurs, whereby not only it is difficult to perform the
functions of the printed circuit board, but also there is a
high possibility that the insulating layer will be destroyed
and disconnection will occur.

[0010] Therefore, when welding the metal tab onto the
printed circuit board, there is a need for a structure that
can prevent damage to the inner layer of the printed cir-
cuit board.

[DETAILED DESCRIPTION OF THE INVENTION]
[Technical Problem]

[0011] It is an object of the present disclosure to pro-
vide a printed circuit board that can prevent damage to
the inner layer that occurs during welding, and a battery
pack including the same.

[0012] However, the objects of the present disclosure
are not limited to the aforementioned objects, and other
objects which are not mentioned herein should be clearly
understood by those skilled in the art from the following
detailed description and the accompanying drawings.

[Technical Solution]

[0013] According to an aspect of the present disclo-
sure, there is provided a printed circuit board comprising:
an inner layer; a first insulating layer formed on an upper
part of the inner layer; a first copper foil layer formed on
an upper part of the first insulating layer; and a solder
resist layer formed on an upper part of the first copper
foil layer, wherein when welding a metal tab onto the
solder resistlayer, awelding portion that couples the met-
al tab and the first copper foil layer is formed, and a gap
is formed at a portion adjacent to the welding portion.
[0014] The gap may separate the metal tab and the
first copper foil layer.

[0015] When welding the metal tab, a part or all of the
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solder resist layer may be removed to form the gap.
[0016] The gap may be between 50 pm and 200 pm.
[0017] The solder resist layer may cover an entire sur-
face of the first copper foil layer.

[0018] The solder resist layer may cover a part of the
first copper foil layer.

[0019] The solderresistlayer may cover an outer edge
part of the first copper foil layer.

[0020] An outer size of the solder resist layer may be
formed to be larger than an outer size of the first copper
foil layer.

[0021] A size of the solder resist layer may be formed
to be smaller than or equal to a size of the metal tab.
[0022] Asize ofthefirstcopper foil layer may be formed
to be smaller than a size of the metal tab.

[0023] The metaltab may be connected to the first cop-
per foil layer via the welding.

[0024] According to another aspect of the present dis-
closure, there is provided a manufacturing method of a
printed circuit board, the method comprising the steps
of: forming an inner layer, a first insulating layer formed
on an upper part of the inner layer, and a first copper foil
layer formed on an upper part of the first insulating layer;
and forming a solder resist layer on an upper part of the
first copper foil layer, wherein when welding a metal tab
onto the solder resist layer, a welding portion that couples
the metal tab and the first copper foil layer is formed, and
a gap is formed at a portion adjacent to the welding por-
tion.

[0025] According to yet another aspect of the present
disclosure, there is provided a battery pack comprising
the above-mentioned printed circuit board.

[Advantageous Effects]

[0026] A printed circuit board according to the present
disclosure includes a solder resist layer present on the
copper foil layer, and thus can prevent damage to the
inner layer of the printed circuit board when welding the
metal tab.

[0027] The effects of the present disclosure are not
limited to the effects mentioned above and additional oth-
er effects not described above will be clearly understood
from the description of the appended claims by those
skilled in the art.

[BRIEF DESCRIPTION OF THE DRAWINGS]
[0028]

Fig. 1is a cross-sectional view showing the structure
ofaprinted circuitboard according to an embodiment
of the present disclosure;

Fig. 2 is a plan view of the printed circuit board of
Fig. 1 as viewed from above;

Fig. 3 is a cross-sectional view showing the structure
before a metal tab is welded onto the printed circuit
board of Fig. 1;
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Fig. 4 is a cross-sectional view showing the structure
of a printed circuit board according to another em-
bodiment of the present disclosure;

Fig. 5is a cross-sectional view showing the structure
of a printed circuit board in which the printed circuit
board of Fig. 4 is partially deformed;

Fig. 6 is a plan view of the printed circuit board of
Fig. 5 as viewed from above;

Fig. 7 is a cross-sectional view showing the structure
before a metal tab is welded onto the printed circuit
board of Fig. 5; and

Fig. 8 is a cross-sectional view showing the structure
of a printed circuit board in the process of welding a
metal tab.

[DETAILED DESCRIPTION OF THE EMBODIMENTS]

[0029] Hereinafter, various embodiments of the
present disclosure will be described in detail with refer-
ence to the accompanying drawings so that those skilled
in the art can easily carry out them. The present disclo-
sure may be modified in various different ways, and is
not limited to the embodiments set forth herein.

[0030] Portions that are irrelevant to the description
will be omitted to clearly describe the present disclosure,
and like reference numerals designate like elements
throughout the description.

[0031] Further, in the drawings, the size and thickness
of each element are arbitrarily illustrated for convenience
of description, and the present disclosure is not neces-
sarily limited to those illustrated in the drawings. In the
drawings, the thickness of layers, regions, etc. are exag-
gerated for clarity. In the drawings, for convenience of
description, the thicknesses of some layers and regions
are exaggerated.

[0032] In addition, it will be understood that when an
element such as a layer, film, region, or plate is referred
to as being "on" or "above" another element, it can be
directly onthe other element orintervening elements may
also be present. In contrast, when an element is referred
to as being "directly on" another element, it means that
other intervening elements are not present. Further, the
word "on" or "above" means disposed on or below a ref-
erence portion, and does not necessarily mean being
disposed on the upper end of the reference portion to-
ward the opposite direction of gravity.

[0033] Further, throughoutthe description, when a por-
tion is referred to as "including" or "comprising" a certain
component, it means that the portion can further include
other components, without excluding the other compo-
nents, unless otherwise stated.

[0034] Further, throughout the description, when re-
ferred to as "planar”, it means when a target portion is
viewed from the upper side, and when referred to as
"cross-sectional", it means when a target portion is
viewed from the side of a cross section cut vertically.
[0035] The terms "first," "second," etc. are used herein
to explain various components, but the components
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should not be limited by the terms. These terms are only
used to distinguish one component from the other com-
ponent.

[0036] Now, a printed circuit board according to one
embodiment of the present disclosure will be described
with reference to Figs. 1 to 3, and Fig. 8.

[0037] Fig. 1 is a cross-sectional view showing the
structure of a printed circuit board according to an em-
bodiment of the present disclosure. Fig. 2 is a plan view
ofthe printed circuit board of Fig. 1 as viewed from above.
Fig. 3 is a cross-sectional view showing the structure
before a metal tab is welded onto the printed circuit board
of Fig. 1. Fig. 8 is a cross-sectional view showing the
structure of a printed circuit board in the process of weld-
ing a metal tab.

[0038] Referringto Fig. 1, a printed circuit board (PCB)
100 according to the present embodiment includes an
inner layer 200; a first insulating layer 310 formed on an
upper part of the inner layer 200; and a second insulating
layer 320 formed on a lower part of the inner layer 200.
Also, the printed circuit board 100 includes a first copper
foil layer 410 formed on an upper part of the firstinsulating
layer 310, a second copper foil layer 420 formed on a
lower part of the second insulating layer 320, and a solder
resistlayer 500 formed on an upper part of the first copper
foil layer 410.

[0039] At this time, the innerlayer 200 may be a paper
core layer impregnated with epoxy resin or a glass fiber
layer impregnated with epoxy resin, and more specifical-
ly, it may be FR-4. Also, the first insulating layer 310 and
the second insulating layer 320 may be formed of the
same material, and the material may be prepreg (PPG,
Pre Preg). The solder resist layer 500 according to the
present embodiment may be specifically a photo solder
resist (PSR) layer.

[0040] Conventionally, there was a risk of damaging
the inner layer of a printed circuit board when welding
with a metal tab. When the inner layer is damaged, not
only the pattern of the inner layer is damaged but also
the insulating layer is destroyed, which caused a problem
that the occurrence of disconnection increases.

[0041] Therefore, referring to Fig. 8, the printed circuit
board 100 according to the present embodiment is con-
figured such that when welding the metal tab 600 onto
the solder resist layer 500, a welding portion 700 that
couples the metal tab 600 and the first copper foil layer
410isformed, and a gap G is formed at a portion adjacent
to the welding portion 700. At this time, the metal tab 600
may be a copper tab or a nickel tab, and specifically may
be a nickel tab, but is not limited thereto.

[0042] Looking more closely at Fig. 8, although the sol-
derresistlayer 500 is not shown in Fig. 8, a gap G formed
between the metal tab 600 and the first copper foil layer
410 may match or correspond to the thickness of the
solder resist layer 500.

[0043] The gap G may separate the metal tab 600 and
the first copper foil layer 410, and particularly, the gap G
can be formed on both sides on the basis of the welding
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portion 700 to secure a separation distance between the
metal tab 600 and the first copper foil layer 410.

[0044] When the metal tab 600 is welded onto the print-
ed circuit board 100 in order to form the gap G, a part or
all of the solder resist layer 500 may be removed. This
is for removing the solder resist layer 500 by the heat
generated by welding, and even if a part or all of the
solder resist layer 500 is removed, a part of the metal tab
600 is connected to the first copper foil layer 410 by the
welding, so that a metal tab 600 can be welded onto the
printed circuit board 100. At this time, the gap G increases
the distance between the metal tab 600 and the inner
layer 200, which prevents a part of the molten metal tab
600 from reaching the inner layer 200 even if the metal
tab 600 is welded, thereby capable of preventing damage
to the inner layer 200. Therefore, when welding the metal
tab 600, a part or all of the solder resist layer 500 can be
removed to form a gap G between the metal tab 600 and
the first copper foil layer 410. At this time, even if the gap
G is formed, the metal tab 600 may be connected to the
first copper foil layer 410 via the welding, and particularly,
the metal tab 600 and the first copper foil layer 410 may
be connected via the welding portion 700.

[0045] The thickness of the solder resist layer 500 ac-
cording to the present embodiment may be between 50
pm and 200 um, preferably between 75 pm and 150 pm,
and more preferably between 80 pm and 100 um.
[0046] Therefore, the gap G may also be formed in a
range of 50 pm to 200 pum, preferably in a range of 75
pm to 150 um, and more preferably in a range of 80 pm
to 100 pm.

[0047] Meanwhile, the solder resistlayer 500 may cov-
er the entire surface of the first copper foil layer 410.
Referring to Fig. 2, the front surface of the first copper
foil layer 410 may mean the whole surface of the first
copper foil layer 410 as viewed from above. Therefore,
as shown in Fig. 2, the solder resist layer 500 may cover
the entire surface of the first copper foil layer 410. At this
time, the size of the solder resist layer 500 may be equal
to or greater than the size of the first copper foil layer
410. Therefore, when the size of the solder resist layer
500 is larger than the size of the first copper foil layer
410, an outer surface 510 of the solder resist layer may
be formed. The outer surface 510 of the solder resist
layer may allow the metal tab 600 to be stably formed
and welded onto the printed circuit board 100 and the
solder resist layer 500 .

[0048] Referring to Fig. 3, the size of the solder resist
layer 500 may be formed to be smaller than or equal to
the size of the metal tab 600. The size of the first copper
foil layer 410 may be formed to be smaller than that of
the metal tab 600. By forming to the above size, it is
possible to ensure welding stability between the metal
tab 600 and the printed circuit board 100.

[0049] Next, a printed circuit board according to anoth-
erembodiment ofthe present disclosure will be described
with reference to Figs. 4 to 8. Since there are redundant
contents that overlap with those described above, only
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the portions that differ from the contents described above
will be described.

[0050] Fig. 4 is a cross-sectional view showing the
structure of a printed circuit board according to another
embodiment of the present disclosure. Fig. 5 is a cross-
sectional view showing the structure of a printed circuit
board in which the printed circuit board of Fig. 4 is partially
deformed. Fig. 6 is a plan view of the printed circuit board
of Fig. 5 as viewed from above. Fig. 7 is a cross-sectional
view showing the structure before a metal tab is welded
onto the printed circuit board of Fig. 5.

[0051] Referring to Figs. 4 to 6, the solder resist layer
500 of the printed circuit board according to the present
embodiment may cover a part of the first copper foil layer
410. In particular, the solder resist layer 500 may cover
an outer edge part of the first copper foil layer 410. Fur-
ther, an edge part 520 inside the solder resist layer may
be formed as the portion on the solder resist layer 500
at the position where the solder resist layer 500 and the
outer edge part of the first copper foil layer 410 overlap.
[0052] More specifically, referring to Fig. 4, the solder
resist layer 500 may be formed so that there is no portion
overlapping the first copper foil layer 410. Also, referring
to Fig. 5, a portion where the solder resist layer 500 and
the first copper foil layer 410 overlap can be formed so
that an edge part 520 inside the solder resist layer is
formed. Therefore, the solder resist layer 500 can be sta-
bly formed onto the first copper foil layer 410 by the edge
part 520 inside the solder resist layer. Further, as shown
in Fig. 7, a metal tab 600 may be formed on an upper
part of the solder resist layer 500.

[0053] Asdescribedabove, inorderforthe solderresist
layer 500 to cover the outer edge part of the first copper
foil layer 410, the outer size of the solder resist layer 500
may be formed to be larger than the outer size of the first
copper foil layer 410, and the outer size of the solder
resist layer 500 may be formed to be equal to the outer
size of the first copper foil layer 410. At this time, the
outer size may mean the outer size of the solder resist
layer 500 and the first copper foil layer 410 shown in Fig.
6. In addition, the inner size of the solder resist layer 500
may be formed to be smaller than the outer size of the
first copper foil layer 410.

[0054] By forming to the above size, as shown in Fig.
8, the metal tab 600 can be stably formed on the solder
resist layer 500, and when the welding is performed, a
gap G can be formed to prevent damage to the inner
layer.

[0055] Next, a manufacturing method of a printed cir-
cuit board according to another embodiment of the
present disclosure will be described. All of the contents
concerning the printed circuit board described above can
be applied to the manufacturing method of the printed
circuit board according to the present embodiment, and
since there are redundant contents that overlap with
those described above, only the portions that differ from
the contents described above will be described.

[0056] The manufacturing method of the printed circuit
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board according to the present embodiment includes a
step (S 100) of forming aninner layer 200, afirstinsulating
layer 310 formed on an upper part of the inner layer 200,
and a first copper foil layer 410 formed on an upper part
of the firstinsulating layer 310; and a step (S200) of form-
ing a solder resist layer 500 on an upper part of the first
copper foil layer 410, wherein when welding a metal tab
600 onto the solder resist layer 500, a welding portion
700 that couples the metal tab 600 and the first copper
foil layer 410 is formed, and a gap G is formed at a portion
adjacent to the welding portion 700. In addition, the gap
G may be formed on both side surfaces on the basis of
the welding portion 700.

[0057] In addition, in the manufacturing method of the
printed circuit board according to the present embodi-
ment, the step (S100) of forming an inner layer 200, a
first insulating layer 310 formed on an upper part of the
inner layer 200, and a first copper foil layer 410 formed
on an upper part of the first insulating layer 310 may
further comprise forming a second insulating layer 320
formed in alower part of the inner layer 200 and a second
copper foil layer 420 formed in a lower part of the second
insulating layer 320.

[0058] Looking more closely at Fig. 8, although the sol-
der resist layer 500 is not shown in Fig. 8, the gap G
formed between the metal tab 600 and the first copper
foil layer 410 may match or correspond to the thickness
of the solder resist layer 500.

[0059] The gap G may separate the metal tab 600 and
the first copper foil layer 410, and particularly, the gap G
may be formed on both sides on the basis of the welding
portion 700 to secure a separation distance between the
metal tab 600 and the first copper foil layer 410.

[0060] At this time, the thickness of the solder resist
layer 500 may be between 50 um and 200 p.m, preferably
between 75 pm and 150 pm, and more preferably be-
tween 80 pm and 100 pum.

[0061] Therefore, the gap G may also be formed in a
range of 50 pm to 200 pum, preferably in a range of 75
pm to 150 pwm, and more preferably in a range of 80 um
to 100 pm.

[0062] When the metal tab 600 is welded onto the print-
ed circuit board 100 in order to form the gap G, a part or
all of the solder resist layer 500 may be removed. This
is for removing the solder resist layer 500 by the heat
generated by welding, and even if a part or all of the
solder resist layer 500 is removed, a part of the metal tab
600 is connected to the first copper foil layer 410 by the
welding, so that a metal tab 600 can be welded onto the
printed circuitboard 100. At this time, the gap G increases
the distance between the metal tab 600 and the inner
layer 200, which prevents a part of the molten metal tab
600 from reaching the inner layer 200 even if the metal
tab 600 is welded, thereby capable of preventing damage
to the inner layer 200.

[0063] Therefore, when the metal tab 600 is welded, a
part or all of the solder resist layer 500 can be removed
to form a gap G between the metal tab 600 and the first



9 EP 4 380 324 A1 10

copper foil layer 410. At this time, even if the gap G is
formed, the metal tab 600 may be connected to the first
copper foil layer 410 via the welding, and particularly, the
metal tab 600 and the first copper foil layer 410 may be
connected via the welding portion 700.

[0064] Meanwhile, the solder resistlayer 500 may cov-
er the entire surface of the first copper foil layer 410. Also,
the solder resist layer 500 may cover a part of the first
copper foil layer 410. In particular, the solder resist layer
500 may cover the outer edge part of the first copper foil
layer 410. Further, an edge part 520 inside the solder
resist layer may be formed as the portion on the solder
resist layer 500 at the position where the solder resist
layer 500 and the outer edge part of the first copper foil
layer 410 overlap.

[0065] By manufacturing the printed circuit board by
the method as described above, it is possible to prevent
damage to the inner layer of the printed circuit board dur-
ing welding of the metal tab.

[0066] A battery pack according to another embodi-
ment of the present disclosure will be described below.
[0067] The battery pack according to the present em-
bodiment includes the above-mentioned printed circuit
board. In addition, the battery pack of the present disclo-
sure may have a structure in which one or more of the
battery modules according to the present embodiment
are gathered, and packed together with a battery man-
agement system (BMS) and a cooling device that control
and manage battery’s temperature, voltage, etc. There-
fore, the printed circuit board can be used as a part of
the constituent elements of the battery management sys-
tem (BMS).

[0068] Further, the battery pack can be applied to var-
ious devices. Such a device can be applied to a vehicle
means such as an electric bicycle, an electric vehicle, or
a hybrid vehicle, but the present disclosure is not limited
thereto, and is applicable to various devices that can use
a battery module, which is also falls under the scope of
the present disclosure.

[0069] Although preferred embodiments of the present
disclosure have been described in detail above, the
scope of the present disclosure is not limited thereto, and
numerous other modifications can be carried out by those
skilled in the art, without departing from the spirit and
scope of the principles of the invention described in the
appended claims. Further, these modifications should
not be understood individually from the technical spirit or
perspective of the present disclosure.

[Description of Reference Numerals]
[0070]

100: printed circuit board
200: inner layer

310: first insulating layer

410: first copper foil layer
500: solder resist layer

(]

10

15

20

25

30

35

40

45

50

55

600: metal tab
700: welding portion

Claims

1.

A printed circuit board comprising:

an inner layer;

a first insulating layer formed on an upper part
of the inner layer;

a first copper foil layer formed on an upper part
of the first insulating layer; and

a solder resist layer formed on an upper part of
the first copper foil layer,

wherein when welding a metal tab onto the sol-
der resist layer, a welding portion that couples
the metal tab and the first copper foil layer is
formed, and agapis formed at a portion adjacent
to the welding portion.

The printed circuitboard according to claim 1, where-
in:

the gap separates the metal tab and the first copper
foil layer.

The printed circuitboard according to claim 1, where-
in:

when welding the metal tab, a part or all of the solder
resist layer is removed to form the gap.

The printed circuitboard according to claim 1, where-
in:
the gap is between 50 pm and 200 pm.

The printed circuitboard according to claim 1, where-
in:

the solder resist layer covers an entire surface of the
first copper foil layer.

The printed circuitboard according to claim 1, where-
in:

the solder resist layer covers a part of the first copper
foil layer.

The printed circuitboard according to claim 6, where-
in:

the solder resist layer covers an outer edge part of
the first copper foil layer.

The printed circuitboard according to claim 7, where-
in:

an outer size of the solder resist layer is formed to
be larger than an outer size of the first copper foil
layer.

The printed circuitboard according to claim 1, where-
in:
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12.

13.

14.

15.

16.

17.

18.

19.
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asize ofthe solder resistlayeris formed to be smaller
than or equal to a size of the metal tab.

The printed circuitboard according to claim 1, where-
in:

a size of the first copper foil layer is formed to be
smaller than a size of the metal tab.

The printed circuitboard according to claim 1, where-
in:

the metal tab is connected to the first copper foil layer
via the welding.

A manufacturing method of a printed circuit board,
the method comprising the steps of:

forming an inner layer, a first insulating layer
formed on an upper part of the inner layer, and
a first copper foil layer formed on an upper part
of the first insulating layer; and

forming a solder resist layer on an upper part of
the first copper foil layer,

wherein when welding a metal tab onto the sol-
der resist layer, a welding portion that couples
the metal tab and the first copper foil layer is
formed, and agapis formed at a portion adjacent
to the welding portion.

The manufacturing method of a printed circuit board
according to claim 12, wherein:

the gap separates the metal tab and the first copper
foil layer.

The manufacturing method of a printed circuit board
according to claim 12, wherein:

when welding the metal tab, a part or all of the solder
resist layer is removed to form the gap.

The manufacturing method of a printed circuit board
according to claim 12, wherein:
the gap is between 50 pm and 200 pm.

The manufacturing method of a printed circuit board
according to claim 12, wherein:

the solder resist layer covers an entire surface of the
first copper foil layer.

The manufacturing method of a printed circuit board
according to claim 12, wherein:

the solder resist layer covers a part of the first copper
foil layer.

The manufacturing method of a printed circuit board
according to claim 17, wherein:

the solder resist layer covers an outer edge part of
the first copper foil layer.

A battery pack comprising the printed circuit board
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as set forth in claim 1.
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