
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

22
4 

51
7

A
1

(Cont. next page)

��&���������
(11) EP 2 224 517 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
01.09.2010 Bulletin 2010/35

(21) Application number: 10250206.9

(22) Date of filing: 08.02.2010

(51) Int Cl.:
H01M 2/22 (2006.01) H01M 2/30 (2006.01)

H01M 10/04 (2006.01)

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HR HU IE IS IT LI LT LU LV MC MK MT NL NO PL 
PT RO SE SI SK SM TR
Designated Extension States: 
AL BA RS

(30) Priority: 09.02.2009 US 151153 P
11.08.2009 US 539531

(71) Applicant: Samsung SDI Co., Ltd.
Gyeonggi-do (KR)

(72) Inventors:  
• Kwak, Eunok

Giheung-gu
Yongin-si
Gyeonggi-do (KR)

• Koh, Seok
Giheung-gu
Yongin-si
Gyeonggi-do (KR)

(74) Representative: Mounteney, Simon James
Marks & Clerk LLP 
90 Long Acre
London
WC2E 9RA (GB)

(54) Connector assembly and battery pack having the same

(57) The present invention relates to a connector as-
sembly and a battery pack having the same. For this pur-
pose, provided are a connector assembly with optimized

size and mounting area of the connector assembly serv-
ing as a current-carrying medium of the battery pack, and
improved bond strength between the connector terminal
and the housing, and a battery pack having the same.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a battery pack.

2. Description of the Related Art

[0002] In recent years, there have been actively devel-
oped and produced compact and light portable electric/
electronic devices such as cellular phones, notebook
computers, camcorders, etc. Therefore, the portable
electric/electronic devices are equipped with built-in bat-
tery packs, such that these devices can be operated even
in places where additional power sources are not fur-
nished. The battery packs recently employ chargeable/
dischargeable secondary batteries in terms of economic
interests. Typical examples of the secondary batteries
may include a nickel-cadmium (Ni-Cd) battery, a nickel-
metal hydride (Ni-MH) battery, a lithium (Li) battery and
a lithium ion (Li-ion) secondary battery. In particular, the
lithium ion secondary battery has a high drive voltage
which is three times higher than that of the Ni-Cd or Ni-
MH battery that is widely used as a power source for
portable electronic devices. Further, the lithium ion sec-
ondary battery has a high energy density per unit weight.
[0003] Generally, the secondary batteries use a lithium
oxide as a positive electrode active material and a car-
bonaceous material as a negative electrode active ma-
terial, respectively. Lithium secondary batteries are clas-
sified into two groups, i.e. liquid electrolyte batteries and
polymer electrolyte batteries, depending on the kinds of
electrolytes. The batteries using liquid electrolytes are
referred to as lithium ion batteries, whereas the batteries
using polymer electrolytes are referred to as lithium pol-
ymer batteries.
[0004] The secondary battery is formed by the electri-
cal connection of a protection circuit board to a bare cell
including an electrode assembly and an electrolyte in a
case. The bare cell performs charge and discharge of
electricity via chemical reactions, and the protection cir-
cuit board prevents overcharge and overdischarge of the
bare cell to thereby protect the bare cell. An assembled
state of the bare cell and the protection circuit board is
referred to as a core-pack. The protection circuit board
of the core pack is provided with a connector. The con-
nector transmits an electric current generated from the
bare cell to the outside, upon discharge of the battery,
and serves as a medium for carrying an electric current
to the bare cell, upon charge of the battery.
[0005] The connector is then assembled into a con-
nector housing to form a connector assembly. The re-
sulting connector assembly is mounted on the protection
circuit board. The connector of the connector assembly
is electrically connected to the protection circuit board,
and the connector housing provides electrical insulation

of the connector from the outside.
[0006] However, a conventional connector assembly
has shortcomings associated with size optimization upon
coupling of the connector with the connector housing.
That is, an increase in the mounting area of the connector
leads to an increase in the overall size of the connector
assembly.
[0007] Further, the conventional connector assembly
suffers from disadvantages associated with separation
of the connector from the connector housing. Conven-
tionally, the connector has been simply inserted into an
internal space of the connector housing upon fabrication
of the connector assembly. That is, the conventional con-
nector assembly is not provided with a structure neces-
sary for maintaining the connection between the connec-
tor and the connector housing.

BRIEF SUMMARY OF THE INVENTION

[0008] Embodiments of the present invention seek to
provide a connector assembly which is configured to op-
timize size of a connector assembly and also to secure
a mounting area of a connector.
[0009] Further, embodiments of the present invention
provide a connector assembly which is capable of main-
taining the non-separable and solid connection of a con-
nector from a connector housing.
[0010] Additionally, embodiments of the present inven-
tion provide a battery pack having the aforesaid connec-
tor assembly.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 is an exterior perspective view of a bat-
tery pack in accordance with one embodiment of the
present invention;
[0012] FIG. 2 is an exploded perspective view of a bat-
tery pack in accordance with one embodiment of the
present invention;
[0013] FIG. 3 is an assembly view of a connector hous-
ing and a protection circuit board in accordance with one
embodiment of the present invention;
[0014] FIG. 4 is a perspective view of a connector as-
sembly in accordance with one embodiment of the
present invention;
[0015] FIG. 5 is an exploded perspective view of FIG. 4;
[0016] FIG. 6 is a perspective view of a connector ter-
minal in accordance with one embodiment of the present
invention;
[0017] FIG. 7 is a reverse perspective view of FIG. 4;
[0018] FIG. 8 is an exploded perspective view of FIG. 7;
[0019] FIG. 9 is a reverse exploded perspective view
of a connector terminal in accordance with another em-
bodiment of the present invention;
[0020] FIG. 10 is a perspective view of a connector
terminal in accordance with another embodiment of the
present invention;
[0021] FIG. 11 is a reverse perspective view of a con-
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nector assembly in accordance with another embodi-
ment of the present invention;
[0022] FIG. 12 is a plan view of FIG. 11;
[0023] FIG. 13 is an exterior perspective view of a bat-
tery pack in accordance with another embodiment of the
present invention;
[0024] FIG. 14 is an exploded perspective view of a
battery pack in accordance with another embodiment of
the present invention;
[0025] FIG. 15 is an assembly view of a connector
housing and a protection circuit board in accordance with
another embodiment of the present invention; and
[0026] FIG. 16 is an assembly view of the a protection
circuit board and bare cell in accordance with another
embodiment of the present invention.

DETAILED DESCRIPTION

[0027] Now, preferred embodiments of the present in-
vention will be described in more detail with reference to
the accompanying drawings.
[0028] FIG. 1 is an exterior perspective view of a bat-
tery pack in accordance with one embodiment of the
present invention; FIG. 2 is an exploded perspective view
of a battery pack in accordance with one embodiment of
the present invention; FIG. 3 is an assembly view of a
connector housing and a protection circuit board in ac-
cordance with one embodiment of the present invention;
FIG. 4 is a perspective view of a connector assembly in
accordance with one embodiment of the present inven-
tion; FIG. 5 is an exploded perspective view of FIG. 4;
FIG. 6 is a perspective view of a connector terminal in
accordance with one embodiment of the present inven-
tion; FIG. 7 is a reverse perspective view of FIG. 4; and
FIG. 8 is an exploded perspective view of FIG. 7.
[0029] Referring to FIGS. 1 to 8, a battery pack 100 in
accordance with one embodiment of the present inven-
tion includes a bare cell 110 for generating an electric
current, a protection circuit board 120 in electrical con-
nection with the bare cell 110 to control charge/discharge
of the bare cell 110, a cover frame 140 disposed to protect
the protection circuit board 120, and a connector assem-
bly serving as a current-carrying path between the bare
cell 110 and the outside. The connector assembly in-
cludes three connectors terminals 130A, 130B, 130C dis-
posed on and electrically connected to the protection cir-
cuit board 120, and a connector housing 150 in which
the connector terminals 130 are placed.
[0030] The battery pack 100 further includes a holder
case 160 disposed in a region of the bare cell 110 where
the protection circuit board 120 is placed, and a label 170
for covering an outer surface of the bare cell 110.
[0031] The bare cell 110 includes an electrode assem-
bly which is formed by winding a positive electrode plate,
a negative electrode plate and a separator disposed ther-
ebetween, and a can for accommodating the electrode
assembly and an electrolyte. Since the electrode assem-
bly and the electrolyte are placed in the can, the bare cell

110 has a substantially rectangular shape. Therefore,
the bare cell 110 includes first and second sides 111,112
corresponding to wide-width, long-length lateral sides,
third and fourth sides 113,114 formed contiguous with
the first and second sides 111,112 and corresponding to
narrow-width, long-length lateral sides, and fifth and sixth
sides 115,116 formed on upper and lower ends of the
first, second, third and fourth sides 111,112,113,114. An
electrode terminal 117 is drawn from the fifth side 115 of
the bare cell 110. In this embodiment, the electrode ter-
minal 117 is a negative electrode, although it may be
positive in other embodiments. When the electrode ter-
minal 117 is a negative electrode terminal, an outer sur-
face of the bare cell 110 has a polarity of the positive
electrode.
[0032] The protection circuit board 120 includes a
plate-like board body 121. On one side of an upper sur-
face of the board body 121 is disposed a protection circuit
element 122 for protecting the bare cell 110 against over-
charge/overdischarge of the battery. Further, the other
side of an upper surface of the board body 121 is provided
with several connection terminals 123 for transmitting an
electric current coming from the bare cell 110 to the out-
side. Through-holes 124 are formed on right and left sides
of the connection terminals 123. The connector housing
150 is mounted into the through-holes 124.
[0033] The protection circuit board 120 includes first
and second lead plates 125,126 in electrical connection
with negative and positive electrodes of the bare cell 110.
Between the protection circuit board 120 and the second
lead plate 126 is provided a secondary protection device
127, such as a PTC or the like.
[0034] The cover frame 140 includes a main cover 141
for covering the protection circuit board 120, and first and
second auxiliary covers 142,143 being integrally formed
on respective ends of the main cover 141 and covering
the first and second lead plates 125,126, respectively.
[0035] The main cover 141 includes a first side 141 a
corresponding to an upper surface of the board body 121
of the protection circuit board 120, and second and third
sides 141 b,141 c corresponding to both sides of the
board body 121. A housing-placing groove 141 d for the
installation of the connector housing 150 is formed on
the first side 141 a and the second side 141 b of the main
cover 141. Both sides of the housing-placing groove 141d
are provided with fixing hooks 141 e. Fixing holes 141f
are formed on the third side 141 c. The first and second
auxiliary covers 142,143 are each integrally formed on
both side ends of the main cover 141. Both sides of the
first and second auxiliary covers 142,143 are each pro-
vided with guide ribs 142a,143a.
[0036] The connectors 130A, 130B, 130C are conven-
tionally composed of a positive electrode terminal, a neg-
ative electrode terminal and a data terminal for commu-
nication of battery information. However, there is no par-
ticular limit to the number of connector terminals.
[0037] Each of the connectors 130A, 130B, 130C has
the same configuration. Therefore, the structure of one
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connector 130 will be illustrated by way of example.
[0038] The connector 130 includes a connector body
131, external contacts 132,132’, a board-mounting por-
tion 133, and housing-connecting portions 134,134’.
[0039] The connector body 131 includes a first side
131 a and a second side 131 b which are bent to be
opposite to each other. The connector body 131 is formed
to have a U-shaped cross section.
[0040] The external contacts 132,132’ are respectively
formed inside the first side 131 a and the second side
131 b. The external contacts 132,132’ protrude to face
each other. Therefore, an external terminal is interposed
between the external contacts 132,132’, resulting in con-
nection between two contacts.
[0041] The board-mounting portion 133 is formed in-
tegrally with and perpendicular to a low end of the con-
nector body 131. The board-mounting portion 133 is
formed to have an area corresponding to a mounting area
of the connection terminals 123.
[0042] The housing-connecting portions 134,134’ are
formed at opposite side ends of the board-mounting por-
tion 133. The housing-connecting portions 134,134’ are
respectively bent perpendicular to the board-mounting
portion 133. On opposite side walls of the housing-con-
necting portions 134,134’ are provided several irregular-
ities 134a,134’a.
[0043] The connector housing 150 includes a housing
body 151, several partition walls 152,153,154,155 divid-
ing and defining an internal space of the housing body
151, and board-connecting portions 158 formed on op-
posite sides of the housing body 151.
[0044] The housing body 151, in this embodiment, is
of a rectangular shape having an internal space wherein
the plurality of connector 130A,130B,130C are placed.
Three exposure holes 151 a are formed at regular inter-
vals on the housing body 151. External contacts 132A,
132’A,132B,132’B,132C,132’C of the three connectors
130A,130B,130C are each exposed to the outside
through the exposure holes 151a.
[0045] The partition walls 152,153,154,155 divide the
housing body 151 into three spaces. Board-mounting
portions 133A,133B,133C of the connectors 130A,130B,
130C are extended and positioned on the partition walls
152,153,154,155, respectively. The partition walls
152,153,154,155 are each provided with two fixing holes
156,157 which define a fixing hole formation. Into the
fixing holes 156,157 are inserted the housing-connecting
portions 134,134’ of the connector terminals 130. The
housing connecting portions are fixing portions in the
context of the invention.
[0046] In an alternative embodiment, the fixing hole
formation may comprise only a single fixing hole, extend-
ing along substantially the entire length of the respective
partition wall. In such a case, two housing connection
portions from adjacent connectors are located within
each of the two central partition walls 153 and 154. The
housing connection portions are electrically insulated
from each other by a gap, which may be filled by an in-

sulating material.
[0047] The board-connecting portions 158 are formed
on both right and left sides of the housing body 131. To
the board-connecting portions 158 are attached connect-
ing members 159. The connecting members 159 are in-
serted into the through-holes 124 formed on both sides
of the connection terminals 123 of the protection circuit
board 120.
[0048] Hereinafter, an assembly process of the con-
nector assembly in accordance with one embodiment of
the present invention will be described.
[0049] A plurality of the connectors 130A,130B,130C
are disposed in the internal space of the housing body
151. External contacts 132A,132’A,132B,132’B,132C,
132’C are exposed through the exposure holes 151 a of
the housing body 151.
[0050] The board-mounting portions 133A,133B,133C
are extended to be disposed on the partition walls
152,153,154,155, respectively.
[0051] The housing-connecting portions 134A,134’A,
134B,134’B,134C, 134’C are inserted into the fixing holes
156,157 which are each formed in the partition walls
152,153,154,155. Herein, the housing-connecting por-
tion 134A extends to be inserted into the partition wall
152. Further, the housing-connecting portion 134’A to-
gether with the neighboring housing-connecting portion
134B extends to be inserted into the same partition wall
153. The housing-connecting portion 134’B together with
the neighboring housing-connecting portion 134C ex-
tends to be inserted into the same partition wall 154. The
housing-connecting portion 134’C extends to be inserted
into the partition wall 155. As such, the neighboring hous-
ing-connecting portions 134’A and 134B share the par-
tition wall 153, and the housing-connecting portions
134’B and 134C share the partition wall 154. As a con-
sequence, an occupying space of the connectors 130A,
130B,130C in the connector housing 150 is decreased.
Accordingly, the size of the connector housing 150 can
be minimized, thus making it possible to optimize the size
of the connector assembly.
[0052] The housing-connecting portions 134A,134’A,
134B,134’B,134C,134’C inserted into the fixing holes
156,157 of the partition walls 152,153,154,155 are re-
tained in the fixing holes 156,157 by means of the irreg-
ularities 134a,134’a formed on side walls of the individual
housing-connecting portions. Accordingly, the connec-
tors 130A,130B,130C are fixed without separation to the
connector housing 150.
[0053] The holder case 160 allows for horizontal sup-
port of the protection circuit board 120 on one side of the
bare cell 110. The holder case 160 is of a plate shape.
An upper surface 161 of the holder case 160 is formed
to have a flat surface, whereas a lower surface 162 there-
of is formed to have a curved surface. Right and left sides
of the upper surface 161 of the holder case 160 are pro-
vided with fixing protrusions 164 which are fitted into the
fixing grooves 121a of the protection circuit board 120.
Further, sides 163 of the holder case 160 are provided
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with fixing protrusions 165 which are engaged into the
fixing holes 141f of the cover frame 140.
[0054] The label 170 covers an outer surface of the
bare cell 110. The label 170 is attached to cover all the
remaining sides of the bare cell 110, with the exception
of the fourth side 114 where the protection circuit board
120 is disposed.
[0055] Hereinafter, an assembly process of the battery
pack in accordance with one embodiment of the present
invention as configured above will be described.
[0056] First, an electrode assembly, which is the wind-
ing structure of a positive electrode plate, a negative elec-
trode plate and a separator, and an electrolyte are placed
in a can or like container to thereby fabricate the bare
cell 110.
[0057] The protection circuit board 120 is placed on
the fourth side 114 of the bare cell 110. In other words,
the protection circuit board 120 is stably disposed on the
fourth side 114 of the bare cell 110 by means of the holder
case 160.
[0058] After the placement of the protection circuit
board 120 on one side of the bare cell 110, the first lead
plate 125 of the protection circuit board 120 is electrically
connected to the electrode terminal 117 of the bare cell
110. In this manner, the protection circuit board 120, in
one embodiment, is connected to a negative electrode
of the bare cell 110. The second lead plate 126 is elec-
trically connected to an outer surface of the bare cell 110.
Accordingly, the protection circuit board 120 is electrically
connected to a positive electrode of the bare cell 110.
[0059] A connector assembly is disposed on an upper
surface of the protection circuit board 120.
[0060] The board-mounting portions 133A,133B,133C
of the connectors 130A,130B,130C in the connector as-
sembly are respectively mounted onto the connection
terminals 123 of the protection circuit board 120. The
mounting of the components is carried out using a reflow
soldering process in which a cream solder is applied to
the connection terminals 123 of the protection circuit
board 120 and the board-mounting portions 133A,133B,
133C of the connectors 130A,130B,130C are placed
thereon, followed by passing the assembly through a sol-
dering machine, whereby the cream solder is melted,
thus resulting in mounting of the components. Upon
mounting of the connectors 130A,130B,130C, the con-
nector housing 150 is also disposed on an upper surface
of the protection circuit board 120. That is, the connecting
members 159 of the connector housing 150 are inserted
into the through-holes 124 of the protection circuit board
120. Then, the solder is flowed via the through-holes 124
to result in fixation of the connecting members 159 on
the protection circuit board 120.
[0061] Next, the cover frame 140 is assembled on an
upper part of the protection circuit board 120. The main
cover 141 of the cover frame 140 is disposed on the fourth
side 114 of the bare cell 110. The first and second aux-
iliary covers 142,143 are disposed on the fifth and sixth
sides 115,116 of the bare cell.

[0062] Finally, an outer surface of the bare cell 110 is
covered with the label 170. By means of the label 170,
the first and second lead plates 125,126 of the protection
circuit board 120 are fixed to the bare cell 110 while they
are insulated from the outside. In addition, the first and
second auxiliary covers 142,143 of the cover frame 140
are fixed to the bare cell 110 by means of the label 170.
[0063] Hereinafter, a connector assembly in accord-
ance with another embodiment of the present invention
will be described.
[0064] FIG. 9 is a reverse exploded perspective view
of a connector terminal in accordance with this embodi-
ment of the present invention.
[0065] Referring to FIG. 9, the connector assembly in
accordance with another embodiment of the present in-
vention includes three connectors 130A,130B,130C.
Each of the connectors 130A,130B,130C has the same
configuration as those of the previous embodiment of the
present invention.
[0066] The connector housing 150 includes a housing
body 151, several partition walls 152,153,154,155 divid-
ing and defining an internal space of the housing body
151, and board-connecting portions 158 formed on op-
posite sides of the housing body 151. The housing body
151 has the same configuration as the previous embod-
iment of the present invention except for the fixing holes
156,156a,157,157a.
[0067] The partition walls 152,153,154,155 divide the
housing body 151 into three spaces. Board-mounting
portions 133A,133B,133C of the connectors 130A,130B,
130C are extended and positioned on the partition walls
152,153,154,155, respectively. The partition walls
152,153,154,155 are each provided with at least one or
more fixing holes 156,156a,157,157a. Especially the par-
tition wall 152 is provided with one fixing hole 156a, and
the partition wall 155 is provided with one fixing hole
157a.
[0068] The housing-connecting portions 134A,134’A,
134B,134’B,134C,134’C are inserted into the fixing holes
156,156a,157,157a which are each formed in the parti-
tion walls 152,153,154,155. Herein, the housing-con-
necting portion 134A extends to be inserted into the fixing
hole 156a of the partition wall 152. Further, the housing-
connecting portion 134’A together with the neighboring
housing-connecting portion 134B extends to be inserted
into the same partition wall 153. The housing-connecting
portion 134’B together with the neighboring housing-con-
necting portion 134C extends to be inserted into the same
partition wall 154. The housing-connecting portion 134’C
extends to be inserted into the fixing hole 157a of the
partition wall 155. As such, the neighboring housing-con-
necting portions 134’A and 134B share the partition wall
153, and the housing-connecting portions 134’B and
134C share the partition wall 154. As a consequence, an
occupying space of the connectors 130A,130B,130C in
the connector housing 150 is decreased. Accordingly,
the size of the connector housing 150 can be minimised,
thus making it possible to optimize the size of the con-
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nector assembly.
[0069] FIG. 10 is a perspective view of a connector in
accordance with another embodiment of the present in-
vention, FIG. 11 is a reverse perspective view of the con-
nector, and FIG. 12 is a plan view of FIG. 11.
[0070] Referring to FIGS. 10 to 12, the connector as-
sembly in accordance with this embodiment of the
present invention includes three connectors 230A,230B,
230C. Each of the connectors 230A,230B,230C have
substantially the same configuration. Therefore, the
structure of one connector 230 will be illustrated by way
of example. Alternatively, one or more of the connectors
230A,230B,230C may have a different configuration from
the other connectors. For example, as shown in FIGS.
11 and 12, the connector 230B has a different configu-
ration than the connectors 230A,230C for optimizing the
size of the connector assembly.
[0071] The connector 230 includes a connector body
231, external contacts 232,232’, board-mounting por-
tions 233,233’, and housing-connecting portions
234,234’.
[0072] The connector body 231 includes V-shaped first
and second bending portions 231 a and 231 b which are
bent to be opposite to each other. The connector body
231 is formed to have a W-shaped cross section.
[0073] The external contacts 232,232’ are respectively
formed inside the first bending portion 231 a and the sec-
ond bending portion 231 b. The external contacts
232,232’ protrude to face each other. Therefore, an ex-
ternal terminal is interposed between the external con-
tacts 232,232’, resulting in connection between two con-
tacts.
[0074] The board-mounting portion 233 extends from
an end of the first bending portion 231a of the connector
body 231. The board-mounting portion 233’ extends from
and is formed integrally with an end of the second bend-
ing portion 231 b.
[0075] The housing-connecting portion 234 is formed
perpendicular to an end of the board-mounting portion
233. The housing-connecting portion 234’ is formed per-
pendicular to an end of the board-mounting portion 233’.
[0076] Opposite side walls of the housing-connecting
portions 234,234’ are provided with several irregularities
234a.
[0077] The connector housing 150 includes a housing
body 151, several partition walls 152,153,154,155 divid-
ing and defining an internal space of the housing body
151, fixing holes 156,157 formed on the partition walls
152,153,154,155, board-connecting portions 158 formed
on opposite sides of the housing body 151, and connect-
ing members 159 being inserted into the board-connect-
ing portions 158.
[0078] Hereinafter, an assembly process of the con-
nector assembly in accordance with another embodi-
ment of the present invention as configured above will
be described.
[0079] A plurality of connectors 230A,230B,230C are
disposed in the internal space of the housing body 151.

External contacts 232A,232’A,232B,232’B,232C,232’C
are exposed through the exposure holes 151 a of the
housing body 151.
[0080] The board-mounting portions 233A,233’A,
233B,233’B,233C,233’C extending from connector bod-
ies 231A,231B,231C are disposed on the partition walls
152,153,154,155. Here, the board-mounting portion
233A extends to the partition wall 152. Further, the board-
mounting portions 233’A and 233B extend to the partition
wall 153, whereas the board-mounting portions 233’B
and 233C extend to the partition wall 154. The board-
mounting portion 233’C extends to the partition wall 155.
[0081] In this manner, the board-mounting portions
233A,233’A,233B,233’B,233C,233’C extend to the par-
tition walls 152,153,154,155, so that the housing-con-
necting portions 234A,234’A,234B,234’B,234C,234’C
are inserted into the fixing holes 156,157.
[0082] In the connectors 230A,230B,230C in accord-
ance with another embodiment of the present invention,
the board-mounting portions 233’A and 233B share the
partition wall 153, and the board-mounting portions 233’B
and 233C share the partition wall 154. As a consequence,
an occupying space of the connector terminals in the
connector housing 150 is decreased.
Accordingly, a size of the connector housing 150 can be
reduced, thus making it possible to achieve the size op-
timization of the connector assembly.
[0083] The housing-connecting portions 234A,234’A,
234B,234’B,234C,234’C inserted into the fixing holes
156,157 of the partition walls 152,153,154,155 are fixed
to the fixing holes 156,157 by means of irregularities 234a
formed on side walls of the individual housing-connecting
portions. According to such a configuration, separation
of the connectors 230A,230B,230C from the connector
housing 150 is prevented.
[0084] Next, another embodiment of the present inven-
tion will be described in more detail with reference to the
accompanying drawings.
[0085] FIG. 13 is an exterior perspective view of the
battery pack; FIG. 14 is an exploded perspective view of
a battery pack in accordance with another embodiment
of the present invention; FIG. 15 is an assembly view of
a connector housing and a protection circuit board in ac-
cordance with this embodiment of the present invention;
FIG. 16 is an assembly view of the a protection circuit
board and bare cell in accordance with this embodiment
of the present invention.
[0086] Referring to FIGS. 13 to 16, the battery pack
300 includes a bare cell 110 for generating an electric
current, a protection circuit board 320 in electrical con-
nection with the bare cell 110 to control charge/discharge
of the bare cell 110, a cover frame 340 disposed to protect
the protection circuit board 320, and a connector assem-
bly serving as a current-carrying path between the bare
cell 110 and the outside.
[0087] The connector assembly includes a connector
130 which is disposed on and electrically connected to
the protection circuit board 320, and a connector housing
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150 in which the connector 130 is placed. The battery
pack 300 further includes a label 360 for covering an
outer surface of the bare cell 110.
[0088] Further, the battery pack comprising the bare
cell 110, the connector 130 and the connector housing
150 may be the same as those of the earlier-described
embodiment of the present invention, that is, the battery
pack 100. Like numbers refer to like elements in previ-
ously described figures, so details thereof will be omitted
hereinafter.
[0089] In the battery pack 300 in accordance with this
embodiment of the present invention, the protection cir-
cuit board 320 includes a plate-like board body 321. On
one side of an upper surface of the board body 321 is
disposed a protection circuit element 322 for protecting
the bare cell 110 against overcharge/overdischarge of
the battery. An upper surface of the board body 321 is
provided with several connection terminals 323 for trans-
mitting an electric current from the bare cell 110 to the
outside. Through-holes 324 are formed on right and left
sides of the connection terminals 323. The connector
housing 150 is mounted into the through-holes 324. The
protection circuit board 320 includes first and second lead
plates 325, 326 in electrical connection with negative and
positive electrodes of the bare cell 110. The first and sec-
ond lead plates 325, 326 are welded to respective ends
of an upper side of the bare cell 110. The lower surface
of the protection circuit board 320 is provided with a sec-
ondary protection device 327, such as a PTC or the like.
[0090] In the battery pack 300 in accordance with this
embodiment of the present invention, the cover frame
340 includes a main cover 341 for covering the protection
circuit board 320, the main cover having the side 342
being integrally formed and surrounding the main cover
341. The main cover 341 includes a housing-placing
groove 343 for the installation of the connector housing
150 that is formed on the side 342 of the main cover 341.
[0091] The battery pack 100 is a "horizontal type bat-
tery pack," and the battery pack 300 is a "vertical type
battery pack." Other battery pack types may be employed
within the scope of the invention.
[0092] As is apparent from the above description, em-
bodiments of a battery pack in accordance with the
present invention provide a connector assembly which
is configured to optimize a size of a connector assembly
while securing a mounting area of a connector.
[0093] Embodiments of a battery pack in accordance
with the present invention provide a connector assembly
which is capable of maintaining the non-separable and
solid connection of a connector from a connector hous-
ing.
[0094] Further, embodiments of a battery pack in ac-
cordance with the present invention provide a battery
pack having the aforesaid connector assembly.

Claims

1. A connector assembly for a secondary battery pack,
the said connector assembly comprising:

a connector housing; and
a plurality of connectors;

wherein the connector housing is divided into a plu-
rality of connector spaces by at least one partition
wall located between adjacent ones of the connector
spaces; and
each said connector is located in a respective one
of the said connector spaces in such a manner as
to be accessible from outside the connector housing
in order to form a connection;
characterised in that
a first said partition wall is provided with a first fixing
hole formation;
a first said connector located in a first connector
space on a first side of the first partition wall has a
first fixing portion;
a second said connector located in a second con-
nector space on a second side of the first partition
wall has a second fixing portion; and
the first and second fixing portions are both located
in the first fixing hole formation.

2. A connector assembly according to claim 1, wherein
the first fixing hole formation is located on a first sur-
face of the first partition wall that faces in a direction
substantially parallel to a direction in which the first
and second connectors have been inserted into the
first and second connector spaces.

3. A connector assembly according to claim 2, wherein
the first fixing hole formation comprises one or more
fixing holes that open into the said first surface of the
first partition wall and extend in a direction substan-
tially parallel to the direction in which the first and
second connectors have been inserted into the first
and second connector spaces.

4. A connector assembly according to claim 3, wherein
the first fixing hole formation comprises a first fixing
hole and a second fixing hole which are each ar-
ranged in a respective region in or adjacent a first
plane that is substantially aligned with a boundary
between the first connector space and the second
connector space, the first fixing hole and second fix-
ing hole being spaced from each other in the direction
of the said boundary.

5. A connector assembly according to claim 4, wherein
each of the said first and second fixing portions is
fitted within a respective one of the fixing holes.

6. A connector assembly according to claim 5, wherein
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the first connector has a third fixing portion arranged
on an opposite side thereof to the first fixing portion,
and the second connector has a fourth fixing portion
arranged on an opposite side thereof to the second
fixing portion.

7. A connector assembly according to claim 6, wherein
the locations of the first and third fixing portions are
staggered relative to each other in a direction parallel
to the first plane, and the locations of the second and
third fixing portions are staggered relative to each
other in a direction parallel to the first plane.

8. A connector assembly according to claim 6, wherein
the locations of the first and third fixing portions are
staggered relative to the locations of the second and
fourth fixing portions in a direction parallel to the first
plane.

9. A connector assembly according to any preceding
claim, wherein the first and second connector com-
prise board-mounting portions (133; 233, 233’) for
electrically coupling the first and second connector
to a protection circuit board (120,320) of the battery
pack (100,300).

10. A connector assembly according to claim 9, wherein
a board-mounting portion (133; 233, 233’ ) of one of
the first and second connector is configured to be
electrically coupled to a respective one of a plurality
of connection terminals (123) of the protection circuit
board (120).

11. A connector assembly according to claim 9, wherein
the board-mounting portions (133; 233, 233’ ) com-
prise two board-mounting portions that are located
on the first surface of the first partition wall.

12. A battery pack comprising a connector assembly ac-
cording to any preceding claim.

13. A battery pack according to claim 12, further com-
prising:

a bare cell (110) having a first terminal (117),
the first terminal having a protrusion on the sur-
face of the bare cell; and
a protection circuit board mounted on the bare
cell (110); wherein the connector assembly is
mounted on the protection circuit board.

14. A battery pack according to claim 13, wherein the
protection circuit board (320) is mounted on the sur-
face of the bare cell (110) upon which the first termi-
nal is located.

15. A battery pack according to claim 13, wherein the
protection circuit board (120) is mounted on the side

surface of the bare cell (110).
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