BATTERY PACK AND BATTERY-PACK EXTERIOR CASING
BACKGROUND OF THE INVENTION i. Field of the Invention The present
invention relates to a battery pack including a nonaqueous electrolyte
secondary battery having an end face from which a positive electrode
terminal and a negative electrode terminal are led out, the secondary
battery being received in an exterior casing, and relates to a battery-pack
exterior casing receiving the nonaqueous electrolyte secondary battery.
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includes a ‘nonaqueous electro ary ba ery and an exterior

casing. The nonaqueous electrolyte secondary battery includes a

substantially thin-plate-shaped battery element covered with a laminated
BACShgeISHCh tiatEIpositive ielecirode terminal and a negative electrode

. terminal are_exposed. The nonaqueous electrolyte secondary battery 11
L. has &nendfacé fromiWAichithe positive and negative electrode terminals

areljgt outj:TQe r(?%(t%rlilcp\rrmcr?ggn r%%%'\é%s tShew,urgJonéa ueous glectrogge
secondary battéry and’ permits the positive arnd hegative efectrodé

inctefminals o he, exposed. The battery,element includes a strip-positive, ¢ 4
an end face from which a positive electrode terminal and a
negative electrode terminal are led out, the secondary
battery being received in an exterior casing, and relates to
a battery-pack exterior casing recelving the nonagueous
electrolyte secondary battery.
2. Description of the Related Art

A battery pack used in a mecbile phone includes a
nonagueous electrolyte secondary battery and an exterior
casing. The nonagueous electrolyte secondary battery
includes a substantially thin-plate-shaped battery element
covered with a laminated sheet such that a positive
electrode terminal and & negative electrode terminal are
exposed. The nconagueous electrolyte secondary battery 11
has an end face from which the positive and negative
electrode terminals are let out. The exterior casing
receives the nonagueous electrolyte secondary battery and
permits the positive and negative electrode terminals to be
exposed.

The pbattery element includes a strip positive



electrode, a strip negative electrode, a separator interposed between the
positive and negative electrodes, the positive electrode terminal provided
for the positive electrode, and the negative electrode terminal provided for
the negative electrode. The positive electrode includes a
positive-electrode active material layer and a positive electrode collector
such that the layer is coated with the collector. The negative electrode
includes a negative- electrode active material layer and a negative

o1.8i5gtgde collector suchhat e layer is coated with ihe callegtor. The
Strip positive and neégative electrodes and the 'separator are wound about

i ntthejine-extendipg along the direction. along the yddthsof dhe elecliedes tne
and the separator, thus constituting the battery element. The

pospasitive-eleetrode @ctive mdterial layercaated iwith tHespesitive efeetrode
collector is a mixture of a positive-electrode active material, a conductjve

eleggérdgnd 24 Binder. THe Regatveérelrodé active Matérial coated ith £~

nelie_negative eletiods gollectat s amixture,of anegatives slectiode o
activé ' material, a conductive agent, and a binder. e exterior casing Is a

posresinBox which regeives:the nepaqueoys electolyte,secandary hattery
and permits the positive- and negative electrode terminals to be exposed.

e 1 ethe ndpraqueduscelectrelytensedcondanynbatteryds 1s coated with the

collector. The negative electrode includes a negative-

electrode active material laver and a negative eslectrode

collector such that the layer is coated with the collector.

The strip positive and negative electrodes and the
separator are wound about the line extending along the
direction along the widths of the electrodes and the
separator, thus constituting the battery element.

The positive-electrode active material layer coated
with the positive slectrode collector is a mixture of a
positive-electrode active material, a conductive agent, and
a binder.

The negative-electrode active material coated with the
negative electrode collector is a mixture of a negative-
eilectrode active material, & conductive agent, and a bhinder.

The exterior casing is a resin box which recelves the
nonagueous electrolyte secondary battery and permits the
positive- and negative electrode terminals to be exposed.

The nonagueous electrolyte secondary battery is



- 2 received in the exterior casing, thus constructing the battery pack.
Recently, a polymer battery pack including a metal exterior casing for
improvement of resistance to an externally applied shock and reduction in
thickness has been used. For example, Japanese Unexamined Patent
Application Publication No. 2007-184241 discloses such a polymer
battery pack. SUMMARY OF THE INVENTION As disclosed in Japanese
Unexamined Patent Application Publication No. 2007-184241, the battery

ﬁecgﬁ%lﬁ'cﬁge{?ﬂ?‘e member, Serying 45 an exIguorcasing, fhat; Gvers wo

aces of a nonaqueous electrolyte secondary battery perpendicular to the
patdisectiopsalang the thickness thereof, and further includes two members
engaged in the exterior casing so as to serve as two end faces of the
casing cDisatlvartagesusiy  therefors ya space forséecelving & bagen.
element in the battery pack is restricted, leading to low volume efficiency.

©fif dditir, 1hé huniber BT par T8 farge SFhd Baterypatk diScioSed in
ex1aRpnese Unexanined. Batent Application PuplicationNo. 2007:18424%, . .,

has the following structural problem: Since the two members, serving as

usctie respectiieend tacesaaterengaged-inthe rexdenior-casing, gnoagement
parts prevent an increase in
Pubklication No. 2007-184241 discloses such a polvmer battery

pack.

SUMMARY OF THE INVENTION

As disclosed 1n Japanese Unexamined Patent Application
Publication No. 2007-184241, the battery pack includes a
memper, serving as an exterior casing, that covers two faces
of a nonagqueous electrolyte secondary battery perpendicular
to the direction along the thickness thereof, and further
includes two members engaged in the exterior casing sc as to
serve as two end faces of the casing. Disadvantageously,
therefore, a space for receiving a battery element in the
battery pack ils restricted, leading to low volume
efficiency. In additicon, the number of parts is large.

The battery pack disclosed in Japanese Unexamined
Patent Application Publication No. 2007-184Z41 has the
following structural problem: Since the two members,
serving as the respective end faces, are engaged in the

exterior casing, engagement parts prevent an ilncrease in



- 3 volume efficiency. It is desirable to provide a battery pack with
increased volume efficiency and a reduced number of parts and a
battery-pack exterior casing. According to an embodiment of the present
invention, a battery pack includes the following elements. A nonaqueous
electrolyte secondary battery includes a substantially thin- plate-shaped
battery element covered with a laminated sheet such that a positive
electrode terminal and a negative electrode terminal are exposed, and has

vo1dfitstend face from which the positive electrode terminal and the
negative electrode terminal are led out. An exterior casing covers five
faces of dhenenagueeus:elegtrolyieiseconskary: batteryz dhefivetfaces
excluding a second end face next to the first end face. A support covers

inctivrsecbricceéntntaceof thé afonaguedus elecirolte seeBnddry battery. At
least one of the positive electrode terminal and the negative electrode

andi&nlifal i§ Extendied a%ﬁgeﬁjfﬁ%_:[ cccﬁﬁﬁel&ﬁOn portion provided for the first
end face and a second cgppsetion portien provided for the secondend, -

face and is connected to an external power supply provided for the
bat SWRROM Atdeastaneseftherpositivelelectedetesminal and the nregativeous

electrode terminal is extended along the first and second connection
@lep@mmmsie gecondary battery includes a substantially thin-
plate-shaped battery element covered with a laminated sheet
such that a positive electrode terminal and a negative
electrode terminal are exposed, and has a first end face
from which the positive electrode terminal and the negative
electrode terminal are led out. An exterior casing covers
five faces of the nonagueous electrolyte secondary battery,
the five faces excluding a second end face next to the first
end face. A support covers the second end face of the
nonagueous electrolyte secondary battery. At least one of
the positive electrode terminal and the negative electrode
terminal is extended along a first connection portion
provided for the first end face and a second connection
portion provided for the second end face and 1s connected to
an external power supply provided for the support.

At ieast one of the positive electrode terminal and the

negative electrode terminal is extended along the first and

second connecticn porticons.

Accordingly, a contact terminal can be placed on a



Accordingly, a contact terminal can be placed on a - 4 desired end face
in the battery pack regardless of the first end face from which the
electrode terminals are led out. Thus, the flexibility of designing the
battery pack can be increased. For the extension of at least one of the
positive and negative electrode terminals, a space which has been left as
a dead space in related art and corresponds to the first and second
connection portions is used. Consequently, the designing flexibility can be
esTEsassl ol rofuang e youme pliciency.gliie DODARUEONS fyest
e ectrolyte secondary battery port may stantially L-s apea
endSE 840 FEOVErihe @%C%e@d_é@?r@fd@eﬂ@ﬂﬁ%%@fbs glestrolyte cut .
secondary battery and further cover the first end face thereof. In this
Thuease; lcovering thel decondoendifacecanidhthet first eat faceywithadhe can be
support can protect the extension path of at least one of the positive
incdlggfsde terminal and the negative electrode terminal. The support may
be substantiall % shaped so.as to cover a third end face o doos,lte fo the .
first end ace o e nonaqueous electrolyte secon ary Sa ery. In ‘this =

neg@Aseyeoverng thesseqand.endiface andithe-e which has been left as

(}}

a dead space in related art and corresponds to tThe first and
second connectlon portions ls used.

Consequently, the designing flexibility can ke
increased without reducing the volume efficiency of the
nonagueous electrolyte secondary battery.

The support may be substantially L-shaped so as to
cover the second end face of the nonagqueous selectrolyte
secondary battery and further cover the first end face
thereofl.

In this case, covering the second end face and the
first end face with The support can protect the extension
path of at least cne ¢©f the positive electrode Terminal and
the negative electrode terminal.

The suppoert may be substantially C-shaped so as to
cover a third end face oppesite to the first end face of the
nonagquecus electroiyte secondary battery.

In this case, covering the second end face and the
first end face with the suppcrt can protect the extension

path of at least one of the positive electrode terminal and



first end face with the support can protect the extension path of at least
one of the positive electrode terminal and - 5 the negative electrode
terminal. In addition, the support covers the first end face and the third
end face opposite to the first end face. Accordingly, when a protrusion for
guiding the exterior casing is provided for each of side walls,
corresponding to the first end face and the third end face, of the support,
the nonaqueous electrolyte secondary battery can be positioned relative

. eton@(?a%%gorégaes&gf Jhe support may be substantially frame-shaped so

as to surround the nonaqueous electrolyte secondary battery. In this

case; coyering dhg seeendsenc face and thes fiestendifase Withdhgace and

support can protect the extension path of at least one of the positive
theelettrode tenihaland nhe negative eleetrode terminalkl Irf addition, the

support covers the first end face and the third end face opposite to the

frst &8 fac&.TAGcorditigly, Wher & brotriSion for Gliding e eXeror - +0*
cas§3n9 = piovelor each ol sdeuralls Jacing he ek end ass andibec

end face, of the support, the nonaqueous elecfrolyte sec
thebatierycane pasitiongd relative tq the exterioreasing.cThe exterisfort,

casing may have a catch projecting
the nonagueous electrolyte secondary battery can be
positioned relative To tThe exterior casing.

The. support may be substantially frame-shaped so as to
surrcund the nonaguecus electrolyte secondary battery.

In this case, covering the sscond end face and the
first end face with the support can protect the extension
path of at least one of the positive electrode terminal and
the negative electrode terminal.

In acddition, tThe support covers the first end face and
the third end face opposite to the first end face.

Accordingly, when a protrusion for guiding the exterior
casing is provided for each of side walls, facing the first
end face and the third end face, of the support, the
nonagqueous electrclyte secondary battery can be positioned
relative to the exterior casing.

The extericr casing may have a catch projecting
therefrom toward the support.

Since the exterior casing has the catch projecting

thereform toward the support, the catch is buried in



therefrom toward the support. Since the exterior casing has the catch
projecting therefoom toward the support, the catch is buried in - 6
injected adhesive. Accordingly, the catch functions as an anchor, thus
preventing the exterior casing from being away from the support. The
support may have a recess receiving the catch. Since the support has the
recess receiving the catch, the recess can be filled with injected
adhesive. Accordingly, the catch can be effectively buried in the injected
adhesive, thus further increasing the anchor effect of the catch. The
injsuppent mapdavea.flange projecting therefrom toward the inside of the
exterior casing, the flange having a through-hole extending therethrough
in thE tickness! direétivh thetédt. itihis-case® the titbugh-hofF of thevs
flange s filled with injected adhesive, sq that the flange can be_effectively
DT Tt SeHEoTes et Ly, P Hange tanetods an oot

sugdhBus foreventing the support from being away from the exterior casing.
According to another embodiment of the present
The support may have a recess receiving the catch.

Since the support has the recess receliving the catch,
the recess can be filled with inlected adhesive.

Accordingly, the catch can be effectively buried in the
injected adhesive, thus further increasing the anchor effect
cf the catch.

The support may have a flange projecting therefrom
toward the inside of the exterior casing, the flange having

a through-hole extending therethrough in the thickness

Fh

directicn therec

In this case, the through-hole of the flange is filled
with injected adhesive, so that the flange can be
effectively fixed with the adhesive.

Consequently, the flange serves as an anchor, thus
preventing the support from peing away from the exterior
casing.

According to another embodiment of the present
invention, there is provided a battery-pack exterior casing
covering a substantially thin-plate-shaped nonagqueocus
electrolyte secondary battery including a kattery element

covered with a laminated sheet. The exterior casing is



invention, there is provided a battery-pack exterior casing covering a
substantially thin-plate-shaped nonaqueous electrolyte secondary battery
including a battery element covered with a laminated sheet. The exterior
casing is - 7 formed in a box shape so as to cover five faces of the
nonaqueous electrolyte secondary battery by folding a single
plate-shaped member, the five faces including a first end face from which
a positive electrode terminal and a negative electrode terminal are led

for?u‘étq Tgﬁ eﬁ“%@;%! Ggsing.is hox:shaped sq,as. t%ﬁ%‘éer%%‘é Jfve faces,
INCiu

ing the first end face from which the positive and negative
nonélectrade terminals-areded sub of theynanagueeys electiolyde sgcandanicie
battery. Since the exterior casing is box-shaped, the exterior casing has
planeengagementphrs, thuséncreasing ke volumel wefficieney. fn additiengd
since the single plate-shaped member is folded to form the box-shaped
facgytefiGFcaSingthe mmibérofepanscan BeelGEstFurtiEimote tFgat 1 ve
eletg{crkgggss of the plate-shaped member to be subjected to drawing can be

Y [ UL .. . .
reducé ﬁws resulting in a reduction in cost. The exterior casing may

have.a caich-projectingdnward. ;Since-the extesios cagingthastheLatehe
projecting inward, the catch is buried in injected adhesive.
five faces {including the first end face from which the
positive and negative electrode terminals are led out) of
the nonaqueous electrolyte secondary battery.

Since the exterlior casing is box-shaped, the exterior
casing has no engagement parts, thus increasing the volume
efficiency.

In addition, since the single plate-shaped member is
folded to form the box-shaped exterior casing, the number of
parts can be reduced. Furthermore, the thickness of the
plate-shaped member Lo be subjected to drawing can be
reduced, fhus resulting in a reduction in cost.

The exterior casing may have a catch projecting inward.

Since the exterior casing has the catch projecting
inward, the catch 1s buried in injected adhesive.

Acecordingly, the catch functions as an anchor, thus
preventing the exterior casing from being away from the
nonagueous electrolyte secondary battery.

The exterior casing may have a slit extendling 1in the

direction in which the nonaguecus electrolyite secondary



Accordingly, the catch functions as an anchor, thus preventing the
exterior casing from being away from the nonaqueous electrolyte
secondary battery. The exterior casing may have a slit extending in the
direction in which the nonaqueous electrolyte secondary - 8 battery is
inserted into the exterior casing. Since the exterior casing has the slit
extending in the direction in which the nonaqueous electrolyte secondary
battery is inserted into the exterior casing, the slit is used upon inserting

nat 118 foNA0USOUS slecirqlyle seqgndank. battery inta theexterior casing,

thus’achieving the positioning of the nonaqueous electrolyte secondary

battery-relative tothe-exieriercasing. The exteriencasing:mayiave an the
folded portion provided in the vicinity of an insertion opening through

di rehichethel nomagueous eleotrolytiisstondanebatteny is inseredrin®: the
exterior casing. Since the exterior casing has the folded portion in_the
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preventing the exterior casing front being away from the nonaqueous -
batelestrolyte secondary battery: Theexterjorcasing.may haveaninet for

injection of
positioning of the nonagueous electrolyte secondary battery
relative to the exterior casing.

The extericr casing may have a folded portion provided
in the vicinity of an insertion opening through which the
nonagueous electrolyte secondary battery is inserted into
the exterior casing.

Since the sxterior casing has the folded portion in the
vicinity of the insertion opening, the fclded porticn is
buried in injected adhesive.

Accordingly, Tthe folded portion serves as an anchor,
thus preventing the exterior casing from being away fLrom the
nonagqueous electrolyte secondary battery.

The exterior casing mey have an inlet for injection of
adhesive.

Since the exterior casing has the inlet, adhesive can
be effectively injected into the casing.

The battery pack according te the foregoing embodiment
of the present invention has the advantage that a contact

terminal can be placed on a desired end face by extending at



adhesive. Since the exterior casing has the inlet, adhesive can be
effectively injected into the casing. The battery pack according to the
foregoing embodiment of the present invention has the advantage that a
contact terminal can be placed on a desired end face by extending at - 9
least one of the positive and negative electrode terminals along the first
and second connection portions, thus increasing the flexibility of
designing the battery pack. The battery pack further has the advantage

1 ... that the e>(<]&en€}ilon can b% .acgieaye i?1 2 %ptacgecorﬁeggggggg tgt) tt}e jfirg -
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a1oWitheyfreducing the yolume efficiency . of thenanaguegys electrolyte

secondary battery. The battery-pack exterior casing according to the
incahove:described @mbadiment has theiadvamiage thatthe aexterior casing
has no engagement parts because the exterior casing is formed in a box
shapee ths-inereasimg theliolGmer effitfenie) STREBRIEFDE easing Tulthér
has the advantages that the number of §arts can be reduced because %hee

XSG Blate® Shaped MemBeris fhided 1 1t the BGEERAsed Extetior
£ 1:6asiNg, andthe thickness. ot the plate-shaped member 10, he subjectedta

drawing can be reduced, thus resulting in a
designing flexibility without reducing the volume efficiency
of the nonaquecus electrolyte secondary battery.

The battervy-pack exterior casing according to the
above-described emboediment has the advantage that the
exterior casing has no engagement parts because the exterior
cagsing is formed in a box shape, thus increasing the volume
efficiency.

The exterior casing further has the advantages that the
number of parts can be reduced because the single plate-
shaped member is folded to form the box-shaped exterior
casing, and the thickness of the plate-shaped member to be
subiected to drawing can ke reduced, thus resulting in a

reduction in cost.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1A is a perspesctive view of a battery pack
according to an embodiment of the present invention as
viewed from above;

Fig. 1B is a perspective view of the battery pack as



reduction in cost. BRIEF DESCRIPTION OF THE DRAWINGS Fig. IAis a
perspective view of a battery pack according to an embodiment of the
present invention as viewed from above; Fig. 1B is a perspective view of
the battery pack as - 10 viewed from below; Fig. 2 is an exploded
perspective view of the battery pack according to the embodiment; Fig.
3A is a perspective view of an exterior casing of the battery pack
according to the embodiment as viewed from the side of an insertion
%%%ni@g{;t?}%%t‘g[ior casing; Fig. 3B is a perspective view of the exterior
casing as viewed from the rear side thereof; Fig. 4 is a cross-sectional
view; of the battery.pack, fakemalongdhe dine\-IVin Fig d; Hig. disary
cross-sectional view of the battery pack taken along the line V-V in Fig. 1;
pacEiga &Bdsairenlargedndewrof paréB in Fig. 5A; Fig. 6A is a perspective
view of the battery pack according to the embodiment, Fig. 6A illustrating
a stdté - before fittig R Bxstior Casing® Eig® 6878 dirermarged iew gt ©f
theﬁ%%%é%%¥qggkgAééégkéfig[%”S%%%Ngﬁggﬁg%gg@ngga@fé%ed from

vie

the side of an insertion opening of the exterior casing;

Fig. 3B 1s a perspective view of the exterior casing as
viewed from the rear side thereoi;

Fig. 4 is a cross-sectional view of the battery pack
taken along the line IV-IV in Fig. 1;

Fig. 5A is a cress-sectional view of the battery pack
taken along the line V-V in Fig. 1;

Fig. 5B is an enlarged view of part VB in Fig. bLA;

Fig. 6A 1

6]

a perspective view of the battery pack
according to the embodiment, Fig. 6A illustrating a state
before fitting the exterior casing; .

Fig. 6B is an enlarged view of parts VIB in Fig. 6A;

Fig. 7 is a perspective view of a flange and a through-
hole in the battery pack according to the embodiment;

Fig. 8 is & cross~sectional view of a label c¢f the
battery pack according to the embodiment;

Figs. 92 to 9C are perspective views explaining steps
of welding a positive electrode lead and a negative
electrode lead to a first printed circuit pkoard in the

battery pack according to the embodiment;



hole in the battery pack according to the embodiment; Fig. 8 is a
cross-sectional view of a label Of the battery pack according to the
embodiment; Figs. 9A to 9C are perspective views explaining steps of
welding a positive electrode lead and a negative electrode lead to a first
printed circuit board in the battery pack according to the embodiment; -
11 Fig. 10A to 10C are perspective views explaining steps of placing the
first printed circuit board onto a second end face of a nonaqueous

cleclioh sgoqndapy balery in thebatjery pagk agcoring (e or oo

1.
em oglment; Figs. pective views ex ning steps o

of Plagingthemonagueaus glectrobde secondarybattery inta dhe exteriia end
casing in the battery pack according to the embodiment; Figs. 12A to 12C

f a carecgerspectivesviews explaining steps: of eoveritrg thetextérarycasing of

~the battery pack according to the embodiment with the label; Fig. 13 is an

bategilgded perspectivéview 6fa bafte R packBeesrding to a first

modification of the embadiment of _the present invention; Fig. 14 is an
1A iy ] ; t
explodéd pérs%eéﬁv? \?iéwagf@ a BafteRy” pack according 1o sgégnl§% sheps

of modification of the.emhadiment of the present invention; addpat tery into
the exterior casing in the battery pack accecrding to the
embodiment ;

Figs. 12A to 12C are perspective views expiaining steps
of covering the exterior casing of the battery pack
according to the embodiment with the label;

Fig. 13 1s an exploded perspective view of a battery
pack according to a first modification of the embodiment of
the present inventlon;

Fig. 14 is an explcoded perspective view of a battery
pack according to a second modification of the embodiment of
the present invention; and

Fig. 15 is an explcded perspective view ol a battery
pack according to a third modification of the embodiment of

the present invention.

DESCRIPTICN OF THE PREFERRED EMBODIMENTS
A battery pack and a battery-pack exterior casing
according to embodiments of the present inventicn will now

be described with reference to the drawings.



Fig. 15 is an exploded perspective view of a battery pack according to a
third modification of the embodiment of the present invention.
DESCRIPTION OF THE PREFERRED EMBODIMENTS A battery pack
and a battery-pack exterior casing according to embodiments of the
present invention will now be described with reference to the drawings. -
12 Referring to Figs. 1A, 1B, and 2, a battery pack 10 according to the
embodiment of the present invention includes a substantially

thinplatesshaped. nopagueoys, elggtrolyte secondary hattery 11, afirst,

printed circuit”board (p0sitive and negative electrode terminals) 25, a
accseenndiprinted:circyitiboarch fhe negative eteetrodeterminal)26,ran

exterior casing 30, a support 32, and a label 34. The nonaqueous
inceledtrolyte secoridary battery 11 imagoa first endfaes 1ndromwiictsa

negative electrode lead (the negative electrode terminal) 12 and a

elegh&ifive tEleSFoHE RATtHEpoSitive electrddé tEmtinBl 1348 16d it

boagge ficstprinted cirgut %%E{Qﬁ%ié‘ connected | t'é%r%‘i(t%ﬁ’?)e'%%tfo%e

ead 12t rough a negative-electrode intermediate ta e negative
secelegtrpde teuninal) 22.and isceernecied to, the-pasitive:eleetredeitead 13

through a positive-electrode intermediate tab (the positive electrode
terterminal) 28, The secormbprintedircuiy board 26 81pport 32, and a
label 34. The nonagueous electrolyte secondary battery 11
has a first end face 14 from which a negative electrode lead
(the negative electrode terminal) 12 and a positive
electrode lead (the positive electrode terminal} 13 are led
out. The first printed circult board 25 1s connected to the
negative electrede lead 12 through a negative-electrode
intermediate tab (the negative electrode terminal) 22 and 1s
connected to the positive electrode lead 13 through a
positive-electrode intermediate tabk (the positive electrcecde
terminal) 23. The second printed circuit board 26 is
interposed batween tThe negative electrode lead 12 and the
negative~electrode intermediate tab 22. The extericr casing
20 covers the first end face 14 and other faces 16 to 19
excluding a second end face 15 next to the first end face
14. The support 32 covers the second end face 15 of the
nonagueous electrolyte secondary battery 11. The label 34

covers the exterior casing 30 and the suppert 3Z2.

Referring to Fig. 2, the nonagueous electrolyte

_13_



interposed between the negative electrode lead 12 and the
negative-electrode intermediate tab 22. The exterior casing 30 covers the
first end face 14 and other faces 16 to 19 excluding a second end face 15
next to the first end face 14. The support 32 covers the second end face
15 of the nonaqueous electrolyte secondary battery 11. The label 34
covers the exterior casing 30 and the support 32. Referring to Fig. 2, the
nonaqueous electrolyte - 13 secondary battery 11 includes a battery

| 6 lami 37, ¢ 36.hbei
secgﬁ&eﬁg 36.and. gYa?nﬂ?“nﬁdgéﬁ%%%ﬁsﬁﬁﬁ 3 v glement.3e.being,

covered with the nate e negative electrode

1 amie@g-k2iand the pgsitive glectrodedead 4 3ate expased hhesulstantially
thin-plate-shaped nonaqueous electrolyte secondary battery 11 has the

witfirstead fage 14 thdmakieh the expoted: hegativesantepesitiveselettrode ode
leads 12 and 13 are led out, the second end face 15 next to the first end

LeafhceA £nhdthe GtRErfoli Facks a6 °HS: TriFfonateblis efétirtiyte

se nda%ggu%%/gil Qﬁs atggst coqn%(:@tp%cggqn 41 fp‘3[§\’gg§’d for the

first end face 14 and a second cohhection portion 42 provided for the

e 1e88Gondend face la-Hhe negative.eleatrodeslead d 2-and the-positive-e 14
electrode lead 13 led out from the first end face 14 are connected to the

f rofirstprinteddircuit-hoase @5thrpuightheand positive electrode leads

12 and 12 are led out, the second end face 15 next to the

first end face 14, and the other four faces 16 to 19.

The nonagueous electrolyte secondary battery 11 has a
first connection portion 41 provided for the first end face
14 and a second connection porticn 42 provided for the
second end face 15.

The negative electrede lead 12 and the pesitive
electrode lead 13 led out from the first end face 14 are
connected te the first printed circuit board 25 throuch the
negative-electrede intermediate tab 22 and the positive-
electrode intermediate tab 23, respectively.

The second printed circuilt board 26 is interposed
between the negative electrode lead 12 and the negative-
electrode intermediate tab 2Z.

The negative electrode lead 12, the positive electrode
lead 13, the negative-electrode intermediate tab 22, the
positive-electrode intermediate tab 23, the filrst printed

circult board 25, and the second printed circult board 2%



negative-electrode intermediate tab 22 and the positive- electrode
intermediate tab 23, respectively. The second printed circuit board 26 is
interposed between the negative electrode lead 12 and the negative-
electrode intermediate tab 22. The negative electrode lead 12, the positive
electrode lead 13, the negative-electrode intermediate tab 22, the
positive-electrode intermediate tab 23, the first printed circuit board 25,
and the second printed circuit board 26 - 14 are arranged so as to extend
the positive and negative electrode t__erminals.algn% the first congection
i iEﬁIﬁe%r(%ﬁdég forthé& first'&nd'fate 14%and the s%%én&%%%ﬁééft‘i"on
1 Rrtion 42rovidedsfor the second.end face 15, Accordingly, a centact ,
terminal can be placed on a desired end face, corresponding to the end
prdfacadsd, fother battery-pack-1Hiregardless of the fitst end fageil4-fronection
which the negative electrode lead 12 and the positive electrode lead 13 of
porthéTionaquesas elsctrolyas sebendaryobatteryd 1tareded out. Thus, the

flexibility of designing the battery pack 10 can be increased. A positive
e|e@t?8c¥ef§§%%ya négatie-&lettrdde B 6t - the st rirted circuit Bo&rd

de22-Blaced along the second. cannactionportion 42.ate eonpected to an..

external power supply (not illustrated) provided for the support 32.
battery pack 10 regardless of the first end face 14 from
which the negative electrode lead 12 and the positive
electrode lead 13 of the nonaqueous electrolyte secondary
battery 11 are led out. Thus, the flexibility of designing
the pattery pack 10 can be increased.

B positive electrode 53 and a negative electrode 54 of
the first printed circuit board Z5 placed alcng the seccond
connectlion portion 42 are connected To an external power
supply (not illustrated) provided for the support 32.

Referring to Fig. 4, in the nonagueous electrolyie
secondary battery 11, the positive electrode lead 13 and the
negative electrode lead 12 are bent along the first
connection portion 41 and the first end face 14.

In this state, the positive electrode lead 13, the
negative electrode lead 1Z, and the second printed circuit
board 26 are arranged in a space (so-called "terrace") 44
formed by the first connection portion 41 and the first end

face 14.

The space 44 corresponds to a dead space which has not



Referring to Fig. 4, in the nonaqueous electrolyte secondary battery 11,
the positive electrode lead 13 and the negative electrode lead 12 are bent
along the first connection portion 41 and the first end face 14. In this
state, the positive electrode lead 13, the negative electrode lead 12, and
the second printed circuit board 26 are arranged in a space (so-called
"terrace") 44 formed by the first connection portion 41 and the first end
face 14. The space 44 corresponds to a dead space which has not - 15

b been usec! in rel tgg a{ét. ThterefOE;:;i éfg% Pgsigve e%ectro(%—:. Qa9613, tgg rode
eeﬁeélé?tﬁ/% electrode Tead 12, and the second prin ed clrcdit board 26 are”

leafranged inthe e A, S0 that the. designing flexibility can be. c.ong

increased without reducing the battery volume efticiency. Referring to Fig.
pridtapratectiveitape4bris dtiached toreacheithe second epddace 15 and

the fourth end face 17 of the nonaqueous electrolyte secondary battery
thaf] tRedolbid-tacettape 47 ik atthee 36 eBich of tHeefifieend 1face 18

and the sixth end face 19. The double-faced tape 47 is used to bond the

e 89d face 18 and the SixtAEndface 1976 tHe exterior casing 30.
Re%%@@l?iﬁ@'goﬂﬁa@5tEﬁm§d§?@Hg@9§g¥2§a@$5@@0§@V§ttached
electrode projéction 51 and a negative

to each of the second end face 15 and the fourth end face 17

of the nonaguecus electrolyte secondary battery 11. A

double-faced tape 47 1s attached tc each of the fifth end

face 18 and the sixth end face 19.

The double~faced tape 47 1s used to bond the f£ifth end

face 18 and the sixth end face 19 to the exterior casing 30.

Referring te Fig. 2, the first printed circuit becard 25
has a positive electrode projection 51 and a negative
electrode projection 52 such that the projections proiect
inward from the rear face of the first printed circuit board

25. The positive electrode 53 connected to the positive

electrode projection 51 1s exposed on a face 25A of the

first printed circuit board 25 and the negative electrode 54

connected to the negative electrode projection H2 is exposed

on the face 2Z5LHA.

The positive electrode 53 is connected through the
positive-electrede intermediate tab Z3 to the pesitive

electrode lead 13.

The negative slectrode 54 1s connected through the

fond
<
|



electrode projection 52 such that the projections project inward from the
rear face of the first printed circuit board 25. The positive electrode 53
connected to the positive electrode projection 51 is exposed on a face
25A of the first printed circuit board 25 and the negative electrode 54
connected to the negative electrode projection 52 is exposed on the face
25A. The positive electrode 53 is connected through the
positive-electrode intermediate tab 23 to the positive electrode lead 13.
The neggﬂ\é%glecgode 4 is conneEtestQ ouzgp t@e 6. .

"eY9fsgative-electrode TteHediate tib 22 1 the negafive Slecirdde Tead 12.

=1eReferdng 1@ Figs; 5A and 5B, the second connection portion 42 of the
nonaqueous electrolyte secondary battery 11 is bent so as to come into
comactwith the secandyend Hacendd aritl theHfestsprinted cirouit board25
is placed so as to face the second connection portion 42. Referring to Fig.

POrPigR, 4rd 3B, Hete BASFIBASING 30 R E45ING SmaBE U Fetl (Fg.FerY
aluminum or steel), coverineg tﬂ_petfive fac$s 14 and 16 1&%9 géglggicglgetrq%

L1 d8coid entd tale 15 hext T the first &1d fAte

ate 14’ fhtgfﬁe nonagueéous
£a cgleetolyte.segondary. battery: 1. -the.exterior.casing 304 shaped inaq so

substantially
as to face the second connection portion 42.

Referring to Fig. 2, 3A, and 3B, the exterior casing 30
is a casing, made of metal (e.g., aluminum cr steel),
covering the five faces 14 and 16 to 19 excluding the second
end face 1% next to the first end face 14 in the nonagueous
electrolyte secondary battery 11.

The exterior casing 30 is shaped in & substantially
rectangular box by folding a single plate-shaped member in
two. The exterior casing 30 has a2 first wall portion 38 and
a third wall portion 3%, the first wall portion 38 facing a
first side wall 71 of the support 32, the third wall portion
39 facing a third side wall 73 thereof.

Since the exterior casing 30 is box~shaped, the
exterior casing 30 has no engagement parts, leading to
increased volume efficiency.

In addition, since the gingle plate-shaped member 1s
folded to form the box-shaped exterior casing 30, the number
of parts can be reduced. Furthermore, the thickness of the

plate-shaped member o be subjected to drawing can be
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rectangular box by folding a single plate-shaped member in two. The
exterior casing 30 has a first wall portion 38 and a third wall portion 39,
the first wall portion 38 facing a first side wall 71 of the support 32, the
third wall portion 39 facing a third side wall 73 thereof. Since the exterior
casino 30 is box-shaped, the exterior casing 30 has no engagement
parts, leading to increased volume efficiency. In addition, since the single
plate-shaped member is folded to form the box-shaped exterior casing
.30, the ntl.{jmber of Bi\rgs can pe reduc%d. Furthermore, th% thickness of

T e plate hapsd Membirio be Subjecta b drawihg € be - 17
reduced, thus,resulting in afedyction.in.cost, the exterjor.casing 30has
an insertion opening 56, through which the nonaqueous electrolyte

tnrsecondaty battetye 1448 ingesteds and catches b/-(seeFig6B)/projactingy
toward the support 32 (i.e., projecting inward) from the side walls 38 and

11 39 Theexteridr casifig Bo-fufther hds (Slits: 58 {fefertt®d Fig r4)faeihg the

first end face 14 and the third end face 16, respectively. Each slit 58
towgsidnd %n%Hé’?ﬁ’sre’ftiér?diFéCt?o-rrirr%ﬁ%&ﬁ‘fﬁé 8né@&§o@%?e%?fglﬁge

siqsecandaty battery l Lis inserted into the casing. The exterior.casing 30,
further has folded portions 61 in the vicinity of the insertion opening 56
sliand apinlekfer to Fig. 4) facing the first end face 14 and
the third end face 16, respectively. Each slit 58 extends

in the insertion direction in which the nonagueous
electrolyte secondary battery 11 is inserted into the
casing. The exterior casing 30 further has folded porticns
61 in the vicinity of the insertion opening 56 and an inlet
62 for injection of adhesive 63 (see Fig. 5B} into the
battery pack 10.

As for the catches 57, referring te Figs. 6A and 6B,
one pair of catches 57 are vertically arranged in tThe first
wall portion 38 such that the catches 57 are located in the
end of the insertion copening 56 and the other pair of
catches 57 are vertically arranged in the third wall portiocon
39 such that the catches -7 are located in the end of the
insertion opening 56. |

The catches 57 project inward from the exterior casing
30. The catches 57 are therefore buried in the injected

adhesive 632 {(refer to Figs. 5A and 5B).

Consequently, the catches -7 each function as an anchor

- 18 -



62 for inject-_on of adhesive 63 (see Fig. 5B) into the battery pack 10. As
for the catches 57, referring to Figs. 6A and 6B, one pair of catches 57
are vertically arranged in the first wall portion 38 such that the catches 57
are located in the end of the insertion opening 56 and the other pair of
catches 57 are vertically arranged in the third wall portion 39 such that
the catches 57 are located in the end of the insertion opening 56. The
catches 57 project inward from the exterior casing 30. The catches 57 are
therefor% bg[ged 6ienxgche injéercted adhesglg‘%:%rg%fekr) to Fngs.“SA and 5B)..

to reven o I agl gl AW row th
onsequently, the catches 5? eacﬂgfunctlon as an anchofr -al% (0] preven?

supthe.exteror casing 30 from being away from the support 32. The slits 58
are arranged in the first wall portion 38 and the third wall portion 39,
respeetivaly,tas shiown-in Figsr2yand 4nThaslitsG&extendin the-tion 38
insertion direction in which the nonaqueous electrolyte secondary battery

and] Liginserted. Tiie slite G8LSete a8 mémbeesthal eagjagé withhewn in
protrusions 65 of the sugpogt 32 10 position the ngnaqueous electrolyte

Pl 9Sacondaiy battery T retative to the Bktéror ¢asing 30-THE protiiisions
dir@%@@&gegﬁs%@%§yayﬁé ncnagueous electrolyte secondary

battery 11 1s inserted.

The slits 58 serve as members that engage with
rrotrusions ©5 of the support 32 to pesition the nonagueous
electrolyte secondary battery 11 relative to the exterior
casing 30. The protrusions 65 will be described later.

The folded porticns 61 are folded inward in the
vicinity of the insertion opening 56 as shown in Figs. DA
and 5B. Accordingly, the foldea portions €1 are buried in
the injected adhesive 63.

Conseguently, the folded portion 61 esach function as an
anchor, thus preventing the exterior casing 30 from being
away from the support 3Z2.

Referring tc Fig. Z, the support 3Z i1s substantially
frame-shaped and incliudes the first side wall 71, a second
side wall 72, the third side wall 73, and a fourth side wall
74 sc as to surround the nonaguecus electrolyte secondary
battery 11.

In the support 32, the second side wall 72 covers the

second end face 15, the first side wall 71 covers the first

w ]G e



The folded portions 61 are folded inward in the vicinity of the insertion
opening 56 as shown in Figs. 5A and 5B. Accordingly, the folded portions
61 are buried in the injected adhesive 63. Consequently, the folded
portion 61 each function as an anchor, thus preventing the exterior casing
30 from being away from the support 32. Referring to Fig. 2, the support
32 is substantially frame-shaped and includes the first side wall 71, a
second side wall 72, the third side wall 73, and a fourth side wall 74 so

as to surround the nonaqueous electyolyte.secondary battery 11, In the
endsdgb:oertB , thgehgec%%ﬁrgcjles %v(gﬁil Xﬁticbvte,ar% tﬁgvseerc%nt en )?alc]é 15%?he

rachirst sidewall 71 covers-the first- - 19-end face-14 4he third side wall, 731,
covers the third end face 16 opposite to the first end face 14, and the
s1idéourthi sidelwalh 74 :covers:thecfourth enddface ¢#. The second side wall 72
is exposed while being received in the exterior casing 30. The second
sidBiwalF 72 $51prévided Wath'thé‘extérnalpeviersiply thotdiisratéds t ved

‘ Tgte sup og.32 h%sargeﬂ.cgss%%m( f%r tsg)eléig%.dGA?gg %B)_LT \A/l%jcglsthe
0 EAiehes 57 ot the BXierior casing 30°are” Téceived, Téspectively, Thé

proSYRROrt 32 furtherhas a flange 74, (see Eigy£hprojecting:fiom the suppart
32 toward the

The support 32 has recesses 76 (refer to Flgs. 6A and
6B) in which the catches 57 of the exterior casing 30 are
received, respectively. The support 32 further has a flange
77 (see Fig. 7) projecting from the support 32 toward the
inside of the exterior casing 30. The flange 77 has a
through-hole 78 (refer to Fig. 7) extending therethrough in
the thickness direction.

Since the supporﬁ 37 has the recesses 76 for recelving
the catches 57 of the exterior casing 30, the recesses 76
are filled with the injected adhesive €3.

Conseguently, the catches 57 can be reliably buried in
the injected adhesive 63, sc that the anchor effects of the
catches 57 can be further increased.

Referring to Fig. 7, the support 32 has the flange 77
falso refer to Fig. 5B) extending therefrom toward the
inside of the exterior casing 30 and the through-hole 78
{see Fig. 5B) extending through the flange 77 1In the
thickness direction of tThe flange 77.

Accordingly, the through-hole 78 of the flange 77 is
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inside of the exterior casing 30. The flange 77 has a through-hole 78
(refer to Fig. 7) extending therethrough in the thickness direction. Since
the support 32 has the recesses 76 for receiving the catches 57 of the
exterior casing 30, the recesses 76 are filled with the injected adhesive
63. Consequently, the catches 57 can be reliably buried in the injected
adhesive 63, so that the anchor effects of the catches 57 can be further
increased. Referring to Fig. 7, the support 32 has the flange 77 (also refer
. . to Fig. 5B) extending.therefrom toward the_ inside of the exterior casing 3
f“gr?&itﬁqelthéoﬁéﬁ-hﬁgj?g %g.; |§f%5§)v§xte6r%in§?hr%%u§ﬁ tﬁzlﬁangeani mg7
carthe. thickness digection of the flange 77 Agcordingly, thethrough-hole 78
of the flange 77 is - 20 filled with the injected adhesive 63, so that the
flangen A& ccamhbe effectively fixedywith the @dhesive 63z €onsequenity; the
flange 77 functions as an anchor, thus preventing the support 32 from
ChiSeiRy R oM thESe@eABrédsing 30T Refetfing o FitE 4, I Buppoit
32 has the protrusigns 65, which are engaged with the respective slits 58
e”&ﬁh%eﬁ%ﬁ%?%as&u g 30, in the first side wall 71 and the third side wall

73ﬁ§§@§g®ﬁﬁyto Fig. 4, the support 32 has the protrusions
€5, which are engaged with the respective slits 58 of the
exterior casing 30, in the Iirst side wall 71 and the third
side wall 73, respectively.

When the ncnagueous electrolyte secondary battery 11
received in the support 32 is inserted into the exteriocr
casing 30, the protrusions 65 are engaged with the
regspective slits 58, so that the nonagueous electrolyte
secondary battery 11 can be positioned relative to the

exterior casing 30.

7]

Referring to Fig. 2, a submergence-sensitive sticker 79
is attached to the second side wall 72 of the support 32.

Referring to Fig. &, the label 34 includes, in series,
2 silicone impregnated release paper 81, an achesive layer
(matrix) 82, BPET 83, ink adhesive 84, ink 85, and UV
coating 86.

A process for assembling the parts into the battery
pack 10 will now be described with reference to Figs. %A to

12C.

Referring to Fig. %A, one end 22A of the negative-

- 21 -



When the nonaqueous electrolyte secondary battery 11 received in the
support 32 is inserted into the exterior casing 30, the protrusions 65 are
engaged with the respective slits 58, so that the nonaqueous electrolyte
secondary battery 11 can be positioned relative to the exterior casing 30.
Referring to Fig. 2, a submergence-sensitive sticker 79 is attached to the
second side wall 72 of the support 32. Referring to Fig. 8, the label 34
includes, in series, a silicone impregnated release paper 81, an adhesive

o1 I3V (mait) 82, BRET 3, pk aphesive 84, iac 85, and L1, ggating 86
process for assembling the parts into the battery pack 10 wilt now be

e 1 edescribedwith referencerto Figs OA-1Q; 12€. Refewing toifig+94.ang end
22A of the negative- - 21 electrode intermediate tab 22 is welded to the

cirnegativec glettiote projection 52 (see Fig. 2) of the first printed circuit
board 25. Referring to Fig. 9B, one end 23A of the positive- electrode
intéifietiatentdb 23 i5 Weldéd to tietpsdifive’ elerodelSroiietioh 515Gee

«<£i8, 21T he st priteg St bonrd 25, REfeEng 0 Fig 95,101 v
electrode projection 51 (see Fig. 2) of the first printed
circulit board 253,

Referring to Fig. 9C, the second printed clrcuit board
26 18 welded to the negative electrode lead 12 ¢f the
nonaguecus electrolvte secondary battery 11.

Referring to Fig. 10A, the negative electrode lead 12
is bent upward by substantially 20 degrees. The cther end
Z23B of the positive-slectrode intermediate tab 23 1s crimped
to the positive electrode lead 13.

Since the negative electrode lead 12 is bent upward by
substantially 920 degrees, the positive electrode lead 13 can
be prevented from coming into contact with the negative
electrode lead 12.

Referring to Fig. 10B, the negative electrode lead 172
is unbent te its original state and the negative-slectrode
intermediate tab 22 is bent up fo the second printed circuit
board 26 in the directicn indicated by the arrow A.

The other end 22B of the bent negative-electrode
intermediate tab 22 is welded to the second printed cilrcuit

board 26. After welding, an anti-short tape 1s attached to



26 is welded to the negative electrode lead 12 of the nonaaueous
electrolyte secondary battery 11. Referring to Fig. IOA, the negative
electrode lead 12 is bent upward by substantially 90 degrees. The other
end 23B of the positive-electrode intermediate tab 23 is crimped to the
positive electrode lead 13. Since the negative electrode lead 12 is bent
upward by substantially 90 degrees, the positive electrode lead 13 can
be prevented from coming into contact with the negative electrode lead
12. Referring to.Fig, 10B, the negative electrode lead 12 is yunbent to its
A S B e atv GIEF e TterBdiate (22 K odi it ©

»rithe Secand printed,circuit bgard 26 in the direction indicated by the arrow
A. The other end 22B of the bent negative-electrode intermediate tab 22

is wietded to-thve secomndsptinted ciicuit hoard 26 SAfter welding,ran: he
_ anti-short tape is attached to - 22 the negative-electrode intermediate tab
dirEran@the sedst: printed ERcuitoadd 6. The first printed circuit board
25 is bent in the direction indicated by the arrow B. Referring to Fig. 10C,
e SR WiEeti g Bl T4 andRE egaie Bpciote 16ar T as 17

andolded alang the, firshconnection parion41 and the first gnd face 14 .
first connection portion 41 and the first end face 14.

In this state, the first printed circuilt board 25 is
placed on the second end face 15 {refer to Fig. 10B).

The positive electrode 53 and the negative electrode 54
are exposed on the face 252 of the first printed circuilt
board 25.

Referring to Fig. 11A, the nonagquecus electrolyte
sacondary batteryv 11 i1s received into the support 32 as
indicated by the arrow C.

In this state, the positive electrode 53 and the
negative electrode 54 on the firsgt printed circuit board 25
are.exposed from a2 positive selectrode aperture 91 and a
negative slectrode aperturs %2 of the zupport 32,
respectively.

Referring to Fig. 11iB, the exterior casing 30 is fitted
onto the nonagqueous electrolyte secondary battery 11
received in the support 32 in the direction indicated by the
arrow D.

In the supporit 32, the first side wall 71 and the third

- 2 .



In this state, the first printed circuit board 25 is placed on the second end
face 15 (refer to Fig. 10B). The positive electrode 53 and the negative
electrode 54 are exposed on the face 25A of the first printed circuit board
25. Referring to Fig. 11A, the nonaqueous electrolyte secondary battery
11 is received into the support 32 as indicated by the arrow C. In this
state, the positive electrode 53 and the negative electrode 54 on the first
printed circuit board 25 are exposed from a positive electrode aperture 91

=102, 1egafive eleciiade apeturs, 92 of the uport 32, respectively

Referring to Fig. lIB, the exterior casing 30 is fitted onto the nonaqueous
electrolyte: secondary batigry: 1l regeiveddn thersuppart 32 jntheion 38
direction indicated by the arrow D. In the support 32, the first side wall 71
andafdh ¢he thirdd - 231 sidewdll 73 eath have the: protiUsiors 65 tinthe
exterior casing 30, the first wall portion 38 and the third wall portion 39

et g5kt Rdve the-Sift 58 8xtendint the fhsettion HirdBridt inWiich the <ueous
e 1%%%%“ 03558'88}{8!%’,%% sgeendary battery 11 isinserded into the ,exterior
exterior casing 30.

Accordingly, when the nonagueous electrolyte secondary
battery 11 (i.e., the support 32Z2) is inserted intoc the
exterior casing 30, the protrusions 65 are engaged with the
respective slits 58, sc that the ncnaguecus electrclyte
secondary battery 11 {i.e., the support 32) can be
positioned relative to the exterior casing 30.

Referring to Fig. 11C, while the exterior casing 30 is
fitted on the nonaguecus electrolyte secondary battery 11,
the second side wall 72 of the support 32 1s exposed.

RBccordingly, the positive electrode 53 and the negative
electrode 54 on the first printed circuit beard 20 are
exposaed from the positive electrode aperture 91 and the
negative electrode aperture 92 of the support 32,
respectively.

The adhesive ©3 {refer Lo Fig. 5B} is injected into the
battery pack 10 through the inlet 62 of the extericr casing
30.

Referring to Fig. 12A, the adhesive 63 (see Fig. 5B) is

similarly injected intoc the battery pack 10 through an inlet
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Accordingly, when the nonaqueous electrolyte secondary battery 11 (i.e.,
the support 32) is inserted into the exterior casing 30, the protrusions 65
are engaged with the respective slits 58, so that the nonaaueous
electrolyte secondary battery 11 (i.e., the support 32) can be positioned
relative to the exterior casing 30. Referring to Fig. 11C, while the exterior
casing 30 is fitted on the nonaqueous electrolyte secondary battery 11,
the second side wall 72 of the support 32 is exposed. Accordingly, the

64 Bgsig\%elgﬁgggg 53 %rgids)gi‘!%gn%gptive electrode 54 on the first printed

circuit board 25 are” exposed from the positive electrode aperture 91 and

thes pggativeelectiode apertuse, 92 of the-support32.@spectively. e The rior

adhesive 63 (refer to Fig. 5B) is injected into the battery pack 10 through
casthedned 620fthe extesior €asing: B80. Referfihgto Fig. 112A, ithe athesive to

63 (see Fig. 5B) is similarly injected into the battery pack 10 through an
Lheinfstt£54 B4 6P Ektéior casing 30. Since the inlets 62 and 64 are

arranged in;fhe exterior casing 30 ﬁg@%r&‘?i .3§§E£%eeeﬁ“{% el of
injected into t e exterior casing 36. eferring to Figs. 1 and % the
theeRtiresuiface O sing 30 is wrapped with the label 34, thus
completing the assembly of the battery pack 10.

Battery packs according to first to third modifications
of the above-described embodiment of the present invention
will now be described with reference to schematic diagrams
in Figs. 13 to 15. 1In the battery pack accerding to each of
the first to third modifications, the same components as
those of tThe battery pack 10 according To the foregoing
embodiment are designated by the same reference numerals and
description of these compeonents is omitted.

First Modification

Fig. 13 illustrates a battery pack 100 accerding to the
first modification. The battery pack 100 includes a support
102 instead cof the support 32 in the empodiment. The other
components of the battery pack 100 are the same as those of
the battery pack 10 accerding to the embodiment.

The support 102 is substantially I-shaped so as to
cover the second end face 15 (specifically, the first
printed circuit board 25) of the nonagueous electrclyie

secondary pattery 11.



the exterior casing 30 is wrapped with the label 34, thus completing the
assembly of the battery pack 10. Battery packs according to first to third
modifications of the above-described embodiment of the present
invention will now be described with reference to schematic diagrams in
Figs. 13 to 15. In the battery pack according to each of the first to third
modifications, the same components as those of the battery pack 10
according to the foregoing embodiment are designated by the same

fefeg%ﬁfguggg@lég %@%o escription of these companents. is, gmitted, First

Modificatio lustrates a battery pack 100 according to the first

i rBrodificationa The battery pack-10Q mcludesra suppart: @2dnstead afihe
support 32 in the embodiment. The other components of the battery pack

prolé@ardtive sarherasithose of the battery pack-10aecordingio thesitive
embodiment. The support 102 is substantially |-shaped so as to .cover the

elegsasiitfend Hbe E5 (spedificafly Redirst” rifted Tt board 257 6t the
lectrolyt t . .
o e eelialye segondary baliepr. L -2 Gaueting e segond.

specifically, t Irst printed circuit board 25) with the support
<1 r3402 gan ; protect the extension-path-of at east ape of the.pasitive as those

electrode terminal and the negative electrode terminal.
of the battery pack 10 according to the embodiment.

The exterior casing 30 may be formed by bending a
single plate-shaped member. Alternatively, the exterior
casing 30 may be formed by drawing.

Second modificaﬁion

Fig. 14 illustrates a battery pack 110 according to the
second modification. The battery pack 110 includes a
support 112 instead of the support 32 in the embodiment.

The other components of the battery pack 110 are the same as
those of the battery pack 10 according to the embodiment.

The suppcert 112 is substantially L-shaped so as to
cover the second end face 15 (specifically, the first
printed circuit board 25) of the nonagueous electrolyte
secondary battery 11 and further cover the first end face 14
therectf.

Covering the second end face 15 (specifically, the
first printed circuilt beard Z5) and the first end face 14
with the support 112 can protect the extension path of at

least one of the positive electrode terminal and the
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In other words, the battery pack 100 according to the first modification
can provide the same advantages as those of the battery pack 10
according to the embodiment. The exterior casing 30 may be formed by
bending a single plate-shaped member. Alternatively, the exterior casing
30 may be formed by drawing. Second modification Fig. 14 illustrates a
battery pack 110 according to the second modification. The battery pack
110 includes a support 112 instead of the support 32 in the embodiment.

he ggpgxpéh%rl%ggggr&%n@ g{ﬁﬂ%gﬁt_tery pack 1.10 are the same as tho;e of
the battery pack 10 according to the embodiment. The support 112 is

substaptialyrLsbaped seras tocover thesecondiend:taceAbi (specificalty

the first printed circuit board 25) of the nonaqueous electrolyte secondary
secpatieryotl ahd fdrther cover Heofirst end faces dhctha i NCovEing the-hose

second end face 15 (specifically, the first printed circuit board 25) and the

°f fiRg ratrhse 3149‘%_5 tHe spport ﬁi?%a%opraé%t ﬁ%bg%ﬂ%ﬁ path of at
e s e e e e 8 R

singeeond medification canprevde the sameradvantages asthoseterior

casing 30 may be formed by drawing.

Third modification

Fig. 15 illustrates a battery pack 120 accoxding to the
third modification. The battery pack 120 includes a support
122 instead of the support 32 in the emboediment. The other
-components of the battery pack 120 are the same as those of
the battery pack 10 according tc the embodiment.

The support 122 is substantially C-shaped so as to
cover the second end face 15 (specifically, the first
printed circuit board 25) of the nonagueous electrolyte
secondary battery 11, the first end face 14, and the third
end face 16 oppcsite to the first end face 14.

Covering the second end face 15 (specifically, the
first printed circuit board 225) and the first end face 14
with the support 122 can protect the extension path of at
least one of the positive electrode terminal and the
negative electrode terminal.

In addition, since the support 12Z covers the first end

face 14 and the third end face 16, the protrusion 65 can be
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of the battery pack 10 according to the embodiment. The exterior casing
30 may be formed by bending a single plate-shaped member.
Alternatively, the exterior casing 30 may be formed by drawing. Third
modification Fig. 15 illustrates a battery pack 120 according to the third
modification. The battery pack 120 includes a support 122 instead of the
support 32 in the embodiment. The other components of the battery pack
120 are the same as those of the battery pack 10 according to the

profTiRaEnt J§§f§u<990?y9e22,f!§§yéwgafﬁ_@'M&ﬁh%e-daﬁeﬁ fo qover

the second end face 15 (specifically, the first printed circuit board 25) of

51 gtheqponaqueays eleciralyte-seeondary battery 11, the first end face 14,
and the third end face 16 opposite to the first end face 14. Covering the
seéarbend fackeyl5 (Spedficatly thecfist pAntedecircuitdpard 25) andtise
first end face 14 with the support 122 can protect the extension path of at

TeSREREANE of the-Posifive electrpd& TefminaF art the' hegative Biettrode
terminal. In addition,.since. support 1 Quers the fi d.face 14 .
achleghg na 5%1bﬁﬁ§%E§EOL é%. %%Eb 1§ %%EQ _%@ E% he

an third end face protrusion 65 can be - 27 provided for
ext@ach, of thefirst;side wall 71 and the third side wall 73 of the support 122.

In other words, the battery pack 120 according to the
third modification can provide the same advantages as those
of the battery pack 10 according to the embodiment.

The exterior casing 30 may be formed by bending a
single plate-shaped member. Alternatively, the exterior
casing 30 may be formed by drawing.

In the above-described embodiments, the extericr casing
30 made of metal has been described. The material of the
exterior casing 30 1s not limited to metal. The exterior
casing 30 may be made of resin.

in the above-described embodiments, the extension of
both of the positive electrode terminal and the negative
electrode terminal has been described. The invention is not
limited to this case. At least one of the positive
electrode terminal and the negative electrode terminal may
be extended.

The present application contains subject matter related
to that disclosed in Japanese Pricrity Patent Application JP

2008-095227 filed in the Japan Patent Office on April 1,
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Accordingly, the protrusions 65 are engaged with the respective slits 58
of the exterior casing 30, thus achieving the positioning of the battery 11
relative to the exterior casing 30. In other words, the battery pack 120
according to the third modification can provide the same advantages as
those of the battery pack 10 according to the embodiment. The exterior
casing 30 may be formed by bending a single plate-shaped member.
Alternatively, the exterior casing 30 may be formed by drawing. In the
bove-described e iments, the, exteriqr_casi . I

20 e Bbesibad THe RalaHal BN BAiaror cag 3 & hot . Y

retmetal-Lhe exterior casing 30 may be made of resin. in the
above-described embodiments,-he extension of both of the positive
elettrodé terminakand thersegativebglectrode terminaltasibeeme art
described. The invention is not limited to this case. At least one of the

thapogifive Bléctiote! fetfiral @nel the Hgatife efetfrodé termmnalmag the s
extended. The present application contains subject matter related to that

G Cissed T Japasoe Prcrty PASat Agplbation P 208-09850 tied i

andthedapan PatentQffice onsApril 1; - 28- 2098..thg jentire, centent obwhichs
is hereby incorporated by

the appended claims or the egquivalents thereoct.
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reference. It should be understood by those skilled in the art that various
modifications, combinations, sub-combinations and alterations may occur
depending on design requirements and other factors insofar as they are
within the scope of the appended claims or the equivalents thereof. - 29
WHAT IS CLAIMED IS: 1. A battery pack comprising: a nonagueous
electrolyte secondary battery that includes a substantially
thin-plate-shaped battery element covered with a laminated sheet such

iti lectrode terminal and a negative electrode terminal are
waalPad @ ngix‘ﬁf?ﬁefé- ; !
éxposed, and has a first end face from which the positive electrode

terminal and the negative electrode terminal are led out; an exterior
casing that covers five faces of the nonaqueous electrolyte secondary
battery, thefivettaces pexcludinguarserond :end face next to the first end
face; and a support that covers the second end face of the nonaqueous

eleBtrByTEsaEsHtRary bafte > Wheteif Ut 18451 ohe BT the pésitivé -

. eilegtrode terminal ar]cd. the. negative el ctcrode }t_lerminal is extended-alon
incluides a subhstarn 1ail¥ c?%PB?%? ?—§ a8?Q bztiery e laemeht
a first “connection portion provided f e first end face’and a secon

coveannection potion; prayided-for the.second.end face; positive
electrode terminal and a negative slectrode terminal are
exposed, and has a first end face from which the positive
electrode terminal and the negative electrode terminal are
led out;

an exterior casing that covers five faces of the
nonagueous electrolyte secondary battery, the five faces
excluding a second end face next to the first end face; and

a support that covers the second end face of the
nonaguecus electrolyte secondary battery, wherein

at least one of the positive electrode terminal and the
negative electrode terminal is extended along a first
connection porticn preovided for the first end face and a
second connection portion provided for the second end face
and is connecied to an external power supply provided for

the support.

2. The battery pack according to Claim 1, wherein the
support is substantially L-shaped so as to cover the second

end face of the nonagueous electrolyte secondary battery and



and is connected to an external power supply provided for the support. 2.
The battery pack according to Claim 1, wherein the support is
substantially L-shaped so as to cover the second end face of the
nonagueous electrolyte secondary battery and - 30 further cover the first
end face thereof. 3. The battery pack according to Claim 2, wherein the
support is substantially C-shaped so as to cover a third end face opposite
to the first end face of the nonaqueous electrolyte secondary battery. 4.

Furine bage?/ pack accp{g_igg tg Claim, géwggreif[r%ghﬁ support is

u i1 3{ 0 ej% Chne X %_
substantially frame-shaped so as to surround the "nonaqueous electrolyte

secondary battery. 5. The battery pack according to any one of Claims 1
to 4, wherein the exterior casing has a catch projecting therefrom toward
theZsuppbnte 6bF he datepppackaccordingdo anyOireiof Claimsdrtols, the
wherein the support has a recess receiving the catch. 7. The battery pack
SUPREEOTding t6 @Ry IGHE GFERIMS 130 %: Whetéindfie Stipporitasa flange® enc
£ ac2r0lecting therefiom  foward the inside.of the exterior casing, the flange
hawﬁg a fhroug“h-hb?e exténéing there hrbugﬁ in the thickness direction
1 cBereof. 8. A ballenspack gxterigr-¢asing covering a

4, The battery pack according to Claim 3, wherein the
support 1s substantially frame-shaped so as to surround the

nonagueous electrolyte secondary battery.

5. The battery pack according to any one of Claims 1
to 4, wherein the exterior casing has a catch projecting

therefrom toward the support.

€. The battery pack according to any one of Claims 1

to 5, wherein the support has a recess receiving the catch.

7. The battery pack according to any one of Claims 1
to 6, wherein the suppert has & fiange projecting therefrom
toward the inside of the exterior casing, the flange having
a through-hole extending therethrough in the thickness

direction thereof.

8. A battery-pack exterior casing covering a



- 31 substantially thin-plate-shaped nonaqueous electrolyte secondary
battery including a battery element covered with a laminated sheet,
wherein the exterior casing is formed in a box shape so as to cover five
faces of the nonaqueous electrolyte secondary battery by folding a single
plate-shaped member, the five faces including a first end face from which
a positive electrode terminal and a negative electrode terminal are led
out. 9. The exterior casing according to Claim 8, wherein the exterior
Sub&%%qug has a c tcehré)I t%g%])?tgr]:lc\)lags}r? }%he %étig:-rlor c:%%ng aceording to
g Jsta shit exten INg'in the

secdirection nea\ﬂémgwﬁa nenaguepys-elgetrolyte secondant balleptisy with a
inserted into the exterior casing. 11. The exterior casing according to any

lamone of €laimse 8,t0wl0: whenein the exterior casing has a folded portion
provided in the vicinity of an insertion opening through which the

noRaGuUEBEsSalé ol sdetdndanf BT is inderfstints tiseteriéf to

CQV%?:SI%% 12. Thgeesxte@or %asm%ac%%rgl @ alney one o glalrgscog%ary

a

ereln e exterlor casing F\as an mfset or II‘]]EC?IO% esive.
battery by folding a single plate-shaped member, the five
faces including a2 first end face from which a positive

electrode terminal and a negative electrode terminal are led

out.

9. The exterior casing according to Claim 8, wherein

the exterior casing has a catch projecting Ilnward.

10. The sxterior casing according to Claim 8 or 9,
wherein the exterior casing has a slit extending in the
direction in which the nonaguecus electrolyte secondary

battery is inserted into the exterior casing.

11. The exterior casing according to any one of Claims
8 to 10, wherein the exterior casing has a folded portion
provided in the vicinity of an insertion opening through
which the nonagueous electrolyte secondary battery is

inserted into the exterior casing.

12. The exterior casing according to any one of Claims



-33

8 to 11, wherein the exteriocor casing has an inlet for

injection of adhesive.



