BATTERY PACK AND BATTERY- PACK EXTERI OR CASI NG

- BACKGROUND OF THE I NVENTION 1. Field of the Invention
The present invention relates to a battery pack
i ncl udi ng a nonaqueous el ectrol yte secondary battery
havi ng an end face fromwhich a positive el ectrode
termnal and a negative electrode termnal are |ed
out, the secondary battery being received in an
exterior casing, and relates to a battery-pack
exterior casin receiving t he nonaqueous el ectrol yte
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A battery pack used in a nobile phone includes a
nonaqueous el ectrol yte secondary battery and an
ferior ' The ngnaqueous el ectrol yte secondary
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the positive and negative el ectrode termnals to be
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positive electrode, a strip negative electrode, a

battsepamliony irderpased heimesh LhePasidinMg al relates to
negati ve el ectrodes, the positive electrode term na
a bamtevydet dloredther pasidd sse el ectdade g antk the pgatdyve
el ectrode term nal provided for the negative
eleddredytedeseciheiguosiddtwee gl ect r ode i ncl udes a
positive-electrode active material |ayer and a
2. pPesidrdiye igrectir ddee ¢ laestdbrasuch that the layer is
- coated with the collector. The negative el ectrode
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and a negative el ectrode collector such that the
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casing. The nonagueous electrolyte secondary battery
includes a substantially thin-plate-shaped battery element
covered with a laminated sheet sucﬁ that a positive
electrode terminal and a negative electrode terminal are
exposed. The nonagueous electrolyte secondary battery 11
has an end face from which the positive and negative
electrode terminals are let out. The exterior casing
receives the nonaqueous electrolyte secondary battery and
permits the positive and negative electrcde terminals to be
exposead.

The battery element includes a strip positive



The strip positive and negative el ectrodes and the
separator are wound about the |line extendi ng al ong
the direction along the wi dths of the el ectrodes and
the separator, thus constituting the battery el enent.
, The positive-electrode active material |ayer coated
Wth the positive electrode collector is a m xture of
a positive-electrode active material, a conductive
agent, and a bi nder. The negati ve-el ectrode
active material coated with the negative el ectrode
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collsehha pelpdBleattel elect rode includes a negative-
electrode active material layer and a negative electrode
collectoi such that the layer-is ceated with the ceollector.

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 positivé—electrode active material layer coated
with the positive electrode ccllector is a mixture of a
positive-electrode active material, a conductive agent, and
a binder.

The negative—elect:ode active material coated with the
negative electrode collector is a mixture of a negative-
electrode active material, a conductive agent, and a binder.

The exterior casing is a resin box which receives the
nonaqueous electrolyte secondary battery and permits the
peositive- and negative electrode terminals to be exposed.

The nonagqueous electrolyte secondary battery is



pack. SUMVARY OF THE | NVENTI ON As disclosed in
Japanese Unexam ned Patent Application Publication
No. 2007-184241, the battery pack includes a nenber,
serving as an exterior casing, that covers two faces
of a nonaqueous el ectrolyte secondary battery
perpendi cular to the direction along the thickness
thereof, and further includes two nenbers engaged in
the exterior casing so as to serve as two end faces
of the casing. Disadvantageously, therefore, a space
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is restricted, leading to | ow volunme efficiency. In

bataddytpenk.t he nunber of parts is |arge. _ The
battery pack disclosed in Japanese Unexam ned Pat ent
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the exterior casing, engagenent parts prevent an
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to provide a battery pack with increased vol une _
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batt ery-pack exterior 9?3|ng. In a first aspect of
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pack.

SUMMARY OF THE . .INVENTION

As disclosed in Japanese . Unexamined Patent Application
Publication No. 2007-184241, the battery pack includes a
member, serving as an exterior casing, that covers two faces
of a nonagqueous electrolyte secondary battéry perpendicular
to the direction aleng 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 is restricted, leading to low volume
Vefficiency. In addition, the number of parts is large.

The battery pack disclosed in Japanese Unexamined
Patent Application Publication No. 2007-184241 has the
following structural problem: Since the two members,
serving as the respective end faces, are engaged in the

-exterlior casing, engagement parts prevent an increase in



battery pack conprising: a nonaqueous el ectrolyte

secondary battery that includes a substantially

t hi n- pl at eshaped battery el enent covered with a

| am nat ed sheet such that a positive el ectrode

term nal and a negative electrode termnal are

exposed, and has a first end face fromwhich the
v£ﬁ§itk%g.%Lectrode term nal and the negative

el 8¢t fodé “t&F'M'nal are led out; an exterior casing

t hatrcover s Jdsveabaees tof thevaeraqueoysrekegt rghyke with

secondary battery, the five faces excluding a second
iremkafsacle wektna octheciénct end faceduasd avedpportf parts
a%$at covers the second, end face of the nonaqueous
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- electrode terminal 1s extended along a first :
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and a second connection portion provided for-the
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| aced .on._a desired end face in the battery.pack
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flexibility of designing the battery pack can be
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connection portions is used. Consequently, the
trdesngmaagediexieBielcitrylgdn beedargicgasedawt ehput wherein at
reducin% the vol une effipien;; of the nona
y

ueous
Lot POyt B sebBiidaPy® batTer y | =0t rodeTne<slippait Aag the
nhf ﬁt&@st @T%b@kéé{ebé@ﬂf?ﬁ%ﬁo 85 10 Co¥RH t'aqgaacoad first

end face of the nonaqueous el ectrol yte secondary
cdmateted ynamt ftuihhesr combrd t ferf ithet Endif acedt liereofand a
second connection porticn provided for the second end face
and is connected to an external power supply provided for

the support.

Tn example embodiments, at least one of the positive
electrode terminal and the negative electrode terminal is

extended along the first and second connection portions.

Accordingly, a ccontact terminal can be placed on a



In this case, covering the second end face and the
first end face with the support can protect the
extension path of at |east one of the positive

el ectrode term nal and the negative el ectrode

term nal . The support may be substantially
C-shaped so as to cover a third end face opposite to
the first end face of the nonaqueous el ectrol yte
secondary battery. In this case, covering the
second end face and the first end face with the
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one of the positive electrode teimnal and
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support covers the first end face and the third end

Thubacehoppbst i 10t her f destgenty fa€€.battery pack can be
Accordi ngly, when a protrusion for guiding t%

incegagedor casing is provided for each of side walls,
corresponding to the first end face and the third end

f acey Oie tdwetauphon tof tée hemsiguattiso®l st rpbyteive and
secondary battery can be positioned relative to the

negaiies i ore@ayidyy. terminalthe suppore wimiclbehas been left as
substantially franme-shaped so as to surround the
derfhatRRGUS el Bt 3t Yt @S v dep yrEreedy . to the first and

second connection portions is used.

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

The support may be substantially L—shapedrso as to
cover the second end face of the nonaqueous electrolyte
secondary battery and further cover the first end face
thereof.

In this case, covering the second 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.

The support may be substantially C-shaped so as to
cover a third end face opposite to the first end face of the
nonaqueous electrolyte secondary battery.

In this case, covering the szcond 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



In this case, covering the second end face and the
first end face with the support can protect the
extension path of at |east one of the positive

el ectrode term nal and the negative el ectrode

term nal . In addition, the support covers the
first end face and the third end face opposite to the
first end face. Accordi ngly, when a protrusion

for guiding the exterior casing is provided for each
of side walls, facing the first end face and the

thethegdtend taeerrelict BersuRRAILt, the nonagueous
el ectrol yte secondary battery can be positioned

refat adeit@ohhetRyt euppbreéasbhgrs the rihetexh@r EQke and
casing may have a catch projecting therefromtoward

thet hpisdppodt face oppSkhce tbetaxt €iiret eadi ngcbas the
catch projecting thereformtoward the support, the
cabchordibgiyedwhan anpectedsadhesbveguiding the exterior
Accordingly, the catch functions as an anchor, thus

caspregvent bngvifiedexoer eachcasi ngder wailbej ngoanaypbdndimg to
t he support.

the first end face and the third end face, of the support,

the nonagueous electrolyte secondary battery can be

positioned relative to the extericr casing.

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

In this case, covering the second 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 addition, the support covers the first end face and
the third end face oppesite 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
nonaqueous electrolyte secondary battery can be positioned
relative to the exterior casing.

The exterior 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



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 support may

lﬂg@g%é3 fb%@ggvgroJect|ng t herefrom toward the i nsi de
the exterior casing, the flange having

thr(ﬂﬁj}?%n@ ¥xt erlth. nGAERBr tHCTaGRSi P hant nRgiRsgs chus
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thro gh hole of the flange is filled with injected

S adtesi so that the flange can be effectively fixed
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Consequently, the flange serves as an anchor, thus
preventing the support from being away from the exterior
casing. l

In a second .aspect of the invention, tThere is provided
a battery-pack extericr casing covering a 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 nonagueous 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.



Since the exterior casing is box-shaped, the exterior
casi ng has no engagenent parts, thus increasing the
vol une efficiency. In addition, since the
singl e pl ate-shaped nenber is folded to formthe

box- shaped exterior casing, the nunber of parts can
be reduced. Furthernore, the thickness of the

pl at e- shaped nmenmber .to be subjected to draw ng_can be
P Dot IS £ BUAPEI RETTR a PEqu 1T h fpggad  1e ox-
shHpREXErioregashngrmychaviea eatsh profeeding the first

I nwar d. Since the exterior casing has the catch
erpgr of ece i fgomnvier Teh t decapehi i svhupndd rigpdmjwect edlectrode
adhesi_ve. Accordi ngly, the catch functions_as an
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seReing -gWRY - fEo the nonaqueous el ectrol yte secondary
battery. -~ The exterior casing may have a slit

ext endiceg tihe tdxeediilcectdanidon whilebxtdteaprohaqueousxterior

el ectrolyte secondary battery is inserted into the
Cagifgr ihGyS dggigﬁgagement parts, thus 1inc¢reasing the wvolume
efficiency.

In-addition, since the single pléte—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 to bhe subjected to drawing can be
reduced, thus resulting in arreduction in cost.

The exterior casing may have a catch projecting
inward. |

| 'Sihce the exteriocr casing has the catch projecting
inward, the catch is buried in injected adhesive.

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

The extericor casing may have a slit extending in the

direction in which the nonagueous electrolyte secondary



Since the exterior casing has the slit extending in

the direction in which the nonaqueous el ectrol yte

secondary battery is inserted into the exterior

casing, the slit is used upon inserting the

nonaqueous el ectrol yte secondary battery into the

exterior casing, thus achieving the positioning of

t he nonaqueous el ectrol yte secondary battery relative

to the exterior casing. The exterior casing may

have a fol ded portion.provided in the vicinity of an
batiteser tisoinepenieng ibhtough whitelivhe cagnagueous

el ectrol yte secondary battery is inserted into the

exBenier thasergerior casShpceashehexkedtoexcasidAigaghds the

the folded portion in the vicinity of the insertion
dirgpénngint keiftdl ded pontiorous klecedolmtengecbadary

adhesi ve. Accordingly, the fol ded portion
batsgryessasngaranchéntot hbs préeeavingashagexteri siit is

casing from being away from the nonaqueous
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casing may have an inlet for injection of adhesive.
baté@ﬁ&elﬂﬁ@ EREePREPTEASI AGSAES t KBUPnREhicadRestRe can

e.effectively injected into_the casing
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se i nvention has,the advantage that a
rel%EﬁY%of g&ﬁ]ﬁﬁFeﬁéﬁrbSaBFﬁged on a desired end face

byT§thQ ergor casing may have a folded portion provided
in the vicinity of an insertion opening through which the
nonriagueous electrolyte secondary battery is inserted into
the exterior casing.

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

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

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

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

The battery pack according tc 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



| east one of the positive and negative el ectrode
termnals along the first and second connecti on
portions, thus increasing the flexibility of

desi gning the battery pack. The battery pack
further has the advantage that the extension can be
achieved in a space corresponding to the first and
second connection portions, thus increasing the
designing flexibility w thout reducing the vol une
efficiency of the nonaqueous el ectrol yte secondary
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according to the above-described enbodi ment has the
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parts because the exterior casing is forned in a box

in nd e IMeneasiing \t ke wlsune ielf ttietetery pack.
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DESCRI PTI ON OF THE DRAW NGS Fig. lAis a
desggndpectilexiviidwtaf va thattrempdpadk gatter diodguteo edificiency

enbodi ment of the present invention as viewed from
of ab6vEcnEYeclB e catperlypecsierendaew Shtiteeybattery

ack as

P The battery-pack exterior casing according to the
above-described embodiment has the advantage that the
exterior casing has no engagement parts because the exterior
casing 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

subjected to drawing can be reduced, thus resulting in a

reduction in cost.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1A is a perspective wview ¢f 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



vi ewed from bel ow, Fig. 2 is an expl oded
perspective view of the battery pack according to the
enbodi nment ; Fig. 3Ais a perspective view of an
exterior casing of the battery pack according to the
enbodi nent as viewed fromthe side of an insertion
openi ng of the exterior casing; Fig. 3Bis a
perspective view of the exterior casing as viewed
fromthe rear side thereof; Fig. 4is a
~cross-sectional view of the battery pack taken al ong
VieweReTFPReLEVOYY in Fig. 1; Fig. 5Ais a
cross-sectional view of the battery pack taken al on
t gk i Rel1¥- 91 RERLGOCE: PEFGPESI VS aﬁeanpér 55& 3?&7 ry
of part..VB in Fig. 5A . Fig. 6Ais a perspective
paCka§ﬁ95ﬁlPﬁet8aF%%r?mggg%mﬁ@gording to the gnboginent,
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the battery pack according to the embodiment as viewed from

o%h%asing of

the side of an insertion opening cof the exterior 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
taken along the line IV-IV in Fig. 1;

Fig. 5A i1s a cross-sectional view cf the battery pack
taken along the line V-V in Fig. 1;

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

Fig. 6A is 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 ¢f parts VIB in Fig. 6A;

Fig. 7 is a perspsective view of a flange and a through-
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. 92 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;



Fig. 63 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

enbodi nent; Fig. 8 is a cross-sectional view of a

| abel of the battery pack according to the

enbodi nent ; Figs. 9A to 9C are perspective

vi ews explaining steps of welding a positive

el ectrode | ead and a negative electrode lead to a

first printed circuit board in the battery pack
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are perspective views expl aining steps of placing the
of flasingril eth it quif inthwaredi ontio- sErdnehend fseeont end

a nonaqueous el ectrol yte secondary battery in the
fachak ar i siboredi g 1o MR stgdiamntbattery 1 gehe

11A to 11C are perspective views explaining steps of
batifze i tifk e ot Hledmrdreesecondary battery

into the exterior casing in the battery pack

accdrH n]gUE e h]elf”ermigﬁe‘qﬁgectlve views explaining steps

of placing the nonagueous electrolyte secondary battery into
the exterior éasing in the battery pack according to the
embodiment;

Figs. 122 to 12C are perspective views explaining steps
of covering the exterior casing of the battery pack
according to the embodiment with the label;

Fig. 13 is an exploded perspective view of a battery
pack according to a first modification of the embodiment of
the present invention:;

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

Fig. 15 is an explocded pefspective 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 Lo the drawings.



Figs. 12A to 12C are perspective views expl aining
steps of covering the exterior casing of the battery
pack according to the enbodi nent with the | abel;
Fig. 13 is an expl oded perspective view of a battery
pack according to a first nodification of the
enbodi nent of the present invention; Fig. 14 is
an expl oded perspective view of a battery pack
according to a second nodification of the enbodi nent
of the present invention; and Fig. 15 is an
ﬁﬁ%ﬁ%ﬁ%@%&ﬂ%é@@@%f%%&d@@%&%b&%ﬁﬂ@
to a third nodification of the enbodi ment of the
acCOFdEEN g mfEn e S IBESERIETIIde @ieﬁ@tpﬁzwm@n
EMBCDI MENTS A battery pack and a batter ack
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telmna a SGCOI’] prl n ed ‘circurt

laberleg@t ' V@h@ %%tnaQﬂ%dx% rElrl?éQr £ AN LRI 0F 1GASidY, 11
0, a support 32, and-a | abel 34. The nonadqueous

has %I eGtr-0l Wy secendar yehat et ded ks hasya: fid st and-d@ce caqg
14 fromwhich a negative electrode |lead (the negative

(theelRdrade: taraiialde k& adith a1 post tdwe £lpedrode: | ead
(the positive el ectrode tern1na|) 13 are led out. The

eledtincgle prdad eded i itt beard 25 tsdecormacted t a3 here led
negati ve el ectrode lead 12 through a

out .nedatd \e-redtectmriode=d ntieravedi ateatdll { tie saegatdtved te the
el ectrode termnal) 22 and is connected to the

neggidsig isde | mota dded ead U ¢lglougmegative-electrode
positive-electrode internediate tab (the positive

intaﬁm&ﬁh&ﬂﬁaﬁaﬂrﬁﬁhﬂ)D%&ﬁtﬂ?ﬂa%&ﬁ%ﬁﬁpiﬁiﬁﬂxmﬂmﬁibLﬁi and 1is
board 26 is interposed between the negative el ectrode

connegdd Xaridq ke Hegals veleteeedvdesaht bf i At @ tab

22. The exterior casing 30 covers the first end face

Pos iftf Vi IR HerO Foaces TG A ex? udiiy ROSEbrd erectrode
e r%?x\%iis%ﬂixbéi%r%e“%%é¥é%£€%d2$cﬁéfm€%£o£§°” ¥
e S S SEsaEn bat ey A Th 1 el 54 sovers.
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 nonaqueocus electrolyte
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Referring to Fig. 2, the nonaqueous el ectrolyte
secondary battery 11 includes a battery el enent 36
and a |l am nated sheet 37, the battery el enment 36
bei ng covered with the | am nated sheet 37 such that
t he negative electrode |lead 12 and the positive

el ectrode | ead 13 are exposed. The
substantial ly thin-plate-shaped nonaqueous

el ectrol yte secondary battery 11 has the first end
face 14 from which the exposed negative and positive

secohagtyodetteads112; apduddsanevhedeoyt e16hensegendnend
face 15 next to the first end face 14, and the other

lamfiodatefiashset637p 482 batterfhelnasagueeuscehectbokyte
secondary battery 11 has a first connection portion
withltpeovedeédated theeti B3t send taee thAcandgatseeordectrode
connection portion 42 provided for the second end
leaflade 2Bd the poFheinegalkverelectiredelBeadel2xpndetihe
positive electrode lead 13 led out fromthe first end
f ateel1gubpbanbhadétyedhin-rhateresnppdi novddokroai t
board 25 through the negative-el ectrode internedi ate

eleFﬁﬁoizténéeFﬁ@ pb¥i brvEctlectr 686 Fhtefnvdtacrdt dpce 14

, respectively The second. printed_circuit
fro’aoaPaC%tb@ ?ﬁP@F%@s@@%ét’LW@eﬁntdhQoﬁé‘g‘éf’?vélé%éﬁﬁiédéeads
12 453 12,809, Lhe negat hue o ecty ode Lolerediale (20,
£s=BESLLLYE 8L eGhr 008, ead 19y Lhe fegliue gleetr gge

ERETES) Bheckal Z3.cLhe ALeL R aLeY BLEBULL ot
first connectiocn porticn 41 provided for the first end face
14 and a second connection portion 42 provided for the
sacond end face 15.

The negative electrocde lead 12 and the positive
electrode lead 13 led out from the first end face 14 zre
connected to the first printed circuit board 25 through the
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 pesitive 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
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are arranged so as to extend the positive and
negati ve electrode termnals along the first
connection portion 41 provided for the first end face
14 and the second connection portion 42 provided for
the second end face 15. Accordi ngly, a contact
term nal can be placed on a desired end face,
corresponding to the end face 15, in the battery pack
10 regardl ess of the first end face 14 from which the
negative el ectrode lead 12 and the positive el ectrode
are |agaenb@dofsct ke nonagreous télese gta=aliyitve seoontayative
battery 11 are led out. Thus, the flexibility of
electewidgnitegmine Usattleony fack L0 Sarrdmdgicragagedtion 41
A positive electrode 53 and a negative el ectrode 54
provgfdechd ot itde prinstte@nd fegia Woary 289 | sl @ngrection
t he second connection portion 42 are connected to an
portapeddaPreowsecs d5sl v hEen e danustratiede priovi ded for
t he support 32. Referring to Fig. 4, in the
néYradd el et CONEE s dCoidryt KRt g?ey plgcghen a
posjtive electrode | ead 13 and the negatjive el ectrod
desiredd P8l dPEShe OTEHISSHY el itr%ttf}teo thiF pott i'dh the
41 and the first end fac . . In this stater
bat iy’ Hach e FERBELTORS. Fead el FLTHe Hohi Ve L4 Ton
whicglloec%tgr ode.63d 12, and. dhe second nrg ”éf%d JoicEh: Uide

ar are ‘arranged 1n a space (So-ca
i " f t ' t fi '
clecrr IRt 15 o GEf AR IR e SIS RSy

batt‘é%rf qslp%l}tés 1k %ﬂze.ad BRAce ﬁ'}’ﬂé qﬂeﬁ@fbi%'tty of designing
‘the battery pack 10 can be increased.

A positive electrode 53 and a negative electrode 54 of
the first printed circuit board 25 placed along the second
connection portion 42 are connected to an external power
supply (not illustrated) provided for the support 32.

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.

Inrthis state, the positive electrode lead 13, the
negative electrode lead 12, and the second printed circuit
board 2€¢ 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
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been used in related art. Therefore, the positive
el ectrode | ead 13, the negative electrode |ead 12,
and the second printed circuit board 26 are arranged
in the space 44, so that the designing flexibility
can be increased w thout reducing the battery vol une
efficiency. Referring to Fig. 2, a protective
tape 46 is attached to each of the second end face 15
and the fourth end face 17 of the nonaqueous
el ectrolyte secondary battery 11. A doubl e-faced tape
beerngpses ant ached a0 agdch heted drief,t Hrenddsdde VES edimgtrode
the sixth end face 19. The doubl e-faced tape 47
leadj 4 3usé&det HagGHTd eh & Haattedend gk € 218 aarid thise ssicearist
~end face 19 to the exterior casing 30.
Pringere FiitRgitto PEiagd 26 e fintan Ated 8 rERE Wdar $°

25 has, a positive el ectrode projection 51 and a
that, &gt Are18nddtr ﬁ@’ﬁ&dﬂé&ﬁ S5 PSS &a?li%asteopﬁgelthout

pr.oj ections project .i nwar ramthe rear face of the
reaui s Ehey R Ohe S SR oG post t1 ve

de 5 d It I rod
DFEIGEELON ST At pos o Lt e Tals 2 or i e Fydched

to r&:ihn to%d t%ier %%'tctoo ntt%ﬁ %rn% An q 5t Q& Q:Q‘%t i fvoqlreéhe Cetnrqo qf%f e 17

connecte € negati ve elect rode projection

of tih]% %)6%%3@% ggﬁl tel'lee cft%q %}Aishe coh aﬁ?‘hgaé:lzotsért}} V8. =&

electro S connect roug

doutR@sichicker elget rode d nigrdedi ate, tab-23 4 adde i ren eng

positive el ectrode | ead 13. The negative el ectrode 54
faced 9 gcampeeted dibroughd xcanegat i ve-el ectrode

inteiinediate tab 22 to the negative el ectrode | ead
12he double-faced tape 47 is used to bond the fifth end
face 18 and the sixth end face 19 to the exterior casing 30.
Referring to Fig. 2, the first printed circuit board 25
has a positive electrode projection 51 and a negative
electrode projection 52 gsuch that the prejecticons project
inwérd from the rear face of the first printed circuit board
25. The pesitive electrode 532 connected to the positive
electrode projection 21 is exposed on & face 25A of the
Tirst printed circuit board 25 and the negative electrode 54.
connected to the negative electrode projection 5Z 1is 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 negative electrode 54 is connected through the
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Referring to Figs. 5A and 5B, the second connection
portion 42 of the nonaqueous el ectrol yte secondary
battery 11 is bent so as to come into contact with
the second end face 15 and the first printed circuit
board 25 is placed so as to face the second
connection portion 42. Referring to Fig. 2, 3A
and 3B, the exterior casing 30 is a casing, nmade of
netal (e.g., alum numor steel), covering the five
faces 14 and 16 to 19 excluding the second end face
neghkx inexte T tritRid i ride reRdiffaace thb 172 tdhe Menagiealsie
el ectrol yte secondary battery 11. The exterior
eleasioy I®kds 1shaped in a substantially rectangul ar
box by folding a single plate-shaped nmenber in two.
Thkebdrerimgr wasding 3GMhasda JB s sthavaddcgot taamSB8-ion
and a third wall portion 39, the first wall portion
po38 dradd hgpfa Hhig storsiqgle o e IHcofothe: sipporda8?, batiesry
third wall portion 39 facing a third side wall 73
11 t¥rereit so as Q) meeng Hnexteeiorcasity Qe isecond end
box-shaped, the exterior casing 30 has no engagenent
fagrarks, anedding 165t it Busd ot aine: d793%d eficyls placed so
In addition, since_the single plate-shaped nenber is
a5 figp derF T o- 1| TLETIRA e apeth eXPEr i or sing 30, the
nunber of parts can be reduced. Furthernore, the ,
t hi keSS T the' p¥ ate- shapetfedbertto Be-stbpectagine 20

istg 5@5?%39 ﬁggebgf_mégéi (e.g., aluminum or steel},

-covering the five faces 14 and 16 to 19 excluding the second
end face 15 next to the first end face 14 in the nonaqueous
electrolyte secondary battery 11.

The exterior casing 30 is shaped in a substantially
rectangular box by folding a single plate-shaped member in
two. The exterior casing 30 has a first wall portion 38 and
a third well 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 casing 30 1s 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 number
of parts can be reduced. Furthermore, the thickness of the

plate-shaped member to be subjected to drawing can be
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reduced, thus resulting in a reduction in cost.

The exterior casing 30 has an insertion opening 56,
t hrough whi ch the nonaqueous el ectrol yte secondary
battery 11 is inserted, and catches 57 (see Fig. 6B)
projecting toward the support 32 (i.e., projecting
innard) fromthe side walls 38 and 39. The exterior
casing 30 further has slits 58 (refer to Fig. 4)
facing the first end face 14 and the third end face

respectively. Each slit 58 extends in the
t educﬁger ngﬁ HPPB%%PBH iR \‘i’th@ﬁmicﬁéoﬁ‘oﬁQq G&8S s

g ctrolyte secondary 5 &ter 11 is Inserted into the
Fng*-theCexteri-6f c flEPrSFFf&lOI’?aSPF&l&é?d
6 th It t
thm%@%aﬁﬁlgﬂ R L 62%%%5?\% GhSRseary
t h t 1
N Wi fel oy

t t [ o
conaf8 SHES o 0EE, W LISRLY 2000y T i bt

Sldet leggdg,gf ahfesbnsent.onepening 363 Sbh%u%?l% has

pair catches 57 are vertically arranged in

s1itkhisgd ﬂ@kérp96tFQg .39 S%%Ei%@akh%h%l%%%c%%%,%%c%rg4 and
| ocated in the end of the I nSertion opening 56.

the Thereak6hesabd NKOj eelsperware 1fif, OME:Re extier iser extends
casing 30. The catches 57 are therefore burled in the

in thej eekedradheaivechd ofr eberitiahFit@s. nSAaadai) .
Consequently, the catches 57 each function as an

elecamol@te secondary battery 11 is inserted into the

- casing. The exterior casing 30 further has folded portions

6l 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 tQ Figs. ©A and 6B,
cne pair of catches 57 are vertically arranged in the first
wall portion 38 such that the catches 57 are located in the
end of fhe insertion opening 56 and the other pair of
catches 57 are vertically arranged in the third wzll portion
39 such that the catches 57 are located in the end cf the
insertion opening 56. |

The catches 57 prolject inwarc from the exterior casing
30. The catches 57 are therefore buried in the injected

adhesive 63 (refer to Figs. 5A and 5B).

Consequently, the catches -7 sach function as an anchor
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to prevent the exterior casing 30 from bei ng away
fromthe support 32. The slits 58 are arranged
inthe first wall portion 38 and the third wall
portion 39, respectively, as shown in Figs. 2 and 4.
The slits 58 extend in the insertion directionin
whi ch the nonaqueous el ectrol yte secondary battery 11
is inserted. The slits 58 serve as nenbers that
engage with protrusions 65 of the support 32 to
position the nonagueous el ectrol yte secondary battery
-to ptéveetath¥eekaekrherexterihqr 30asirng Beintheway from the
protrusions 65 will be described | ater. The
suppbokd&d.portions 61 are folded inward in the vicinity
of the insertion opening 56 as shown in Figs. 5A and
5BheActordi h§l pret herbobedd ipoithieos ré6t @ré lbppirédoinn 38
the injected adhesive 63. Consequently, the
and tbpdébipdrvEon BPréach POnctrereasidrlancher shohps in
preventing the exterior casing 30 from bei ng away
Flgsfrénﬁﬂﬁe4supﬁbﬁtSézts 58 exRepgr Afn§heoiRrEgrt2omnt he
ort 32 is_substantially frane-shaped and incl udes

dlreFﬁéOP|F§tW§P8€ ﬁéﬁlH?Faqée§€éoﬁ&e§¢§€lwéﬁlS?§Onﬁﬁéy
battﬁay g}ségea%?%%tég and a forrth side wall 74 so as
surrotn naqueous el ectrol yte secondary

b &t g % - e the s pp%rg % %he secongt5|de

? Svafs SERE sé’@oﬁlg r‘?&f 8&T1879ERE FitSt side
protru81ons %gvg tkh S%b%%rt 32 to position the nconagueous
electrolyte secondary battery 11 relative to the exterior
casing 30. The protrusions 657will be described later.

The folded portions 61 are folded inward in the
vicinity c¢f the insertion opening 56 as shown in Figs. LA
and 5B. Accordingly, the folded porticons 61 are buried in
the injected adhesive 63.

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

Referring to Fig. 2, the support 32 is substantially
frame-shaped and includes thé 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 nonagueous 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



end face 14, the third side wall 73 covers the third
end face 16 opposite to the first end face 14, and
the fourth side wall 74 covers the fourth end face
17. ~The second side wall 72 is exposed while
being received in the exterior casing 30. The second
side wall 72 is provided with the external power
supply (not illustrated). The support 32 has
recesses 76 (refer to Figs. 6A and 6B) in which the
catches 57 of the exterior casing 30 are received,
end rfespedti vehy. thhedsappger wal32 f/ir theerbasha fthandgeend
(see Fig. 7) projecting fromthe support 32 toward
facet hé bppidétef tbhehexterpor codsifage304, Thadf targdorrth
has a through-hole 78 (refer to Fig. 7) extendi ng
sidet Wedét Ahoaghicrs the thickhessddifeeét ilon. Si nce
the support 32 has the _recesses 76 for receiving the
cabehescandofidRe vakter Lok Sc &3PG S50 "hiHE PEéagséscreved
' are filled with the_injected adhesive 63. ,
in tesneEqaEAPry CaFR8Icalcheshs7 S50 e SEEK Bty Bar itéd
: in the injected adhesive 63, so that the anchor
orovgfrbers Ot Chfe CEatenes B9vekn el (hoE tdrgsceded -

"L OReEe, Solgl PRRPH (Rdes e angg 17,
1 CAl BIRThONE 58 CLe8 Blooioo) ertinding (hraih The=e
reccl Y AOE LS YR CHIESS B LBEL 107 A1 8 gl e
) (E%e 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 supporf 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 éxterior casing 30 and the through-hole 78
{see Fig. 5B} extending through the flange 77 in the
thickness direction of the flange 77.

Accordingly, the through-hole 78 of the flange 77 is
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filled wwth the injected adhesive 63, so that the
flange 77 can be effectively fixed with the adhesive

63. Consequently, the flange 77 functions as an
anchor, thus preventing the support 32 from being
away fromthe exterior casing 30. Referring to

Fig. 4, the support 32 has the protrusions 65, which
are engaged with the respective slits 58 of the
exterior casing 30, in the first side wall 71 and the
third side wall 73, respectively. When t he
fillrehagudouseeliaderadled edesundarg3 batd erhatl tireecEliaras: 77
in the support 32 is inserted into the exterior
can dasiafg 30 iveiey drictadusiicns B8 adhangeydd with t he
respective slits 58, so that the nonaqueous
el%&&ggﬁr@lyecdﬁmr@mq ety fﬂ@@awlbfe oS | FHEPT /
relative to the exterior casing Referrlng
thug eUEVERtANGg b maiiside-Sensi ¥ \)%ejsri‘q CKEYY 7AFqms th
attached to the second side wall 72 of the support
eXtQQZOI casinopeflerring to Fig. 8, the |abel 34

cl des IE:ZEﬁggf tiyé'qﬁﬁif'n§$?%§9t§gg%ele%qqﬁeons
3 a%zmszwsza%esf AT SR ity o
exe BB K o e ST LD g2t Prom s G
sidé"%gﬁﬂ\#§, respectively.

When the nonagquecus electrolyte secondary battery 11
received in the support 32 is inserted into the exterior
casing 30, the protrusicns €5 are engaged with the
respective slits 58, =so that the ncnagueous 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 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. 9A, one end 22ZA of the negative-
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el ectrode internediate tab 22 is welded to the
negati ve el ectrode projection 52 (see Fig. 2) of the
first printed circuit board 25. Referring to
Fig. 9B, one end 23A of the positive-electrode
internediate tab 23 is welded to the positive
el ectrode projection 51 (see Fig. 2) of the first
printed circuit board 25. Referring to Fig. 9C
the second printed circuit board 26 is welded to the
negative el ectrode |ead 12 of the nonaqueous _
elecglrecler anykensedendarpbatt dry wklided to dRef erdgatg e

' Fig. 10A, the negative electrode |lead 12 is bent
elearpwaied ply isahdtantsilal (spOFidpgrieesf The dihert end 238

of the positive-electrode internediate tab 23 is
clragritmpedrido 2bhe positive el ectrode | ead 13.

Since the negative electrode |ead 12 is bent upward

bred@irstant ital IFE990 “Fegrowes entcheél Jositt ithe @lcecittyiote

| ead 13 can be prevented fromcomng into contact
elegjirorier e tREGEOIPE celtédt rKode 9 emd dppl To the mRefsditdiey

to Fig. 10B, the negative electrode |ead 12 is unbent
electgodes DEPIGCHATs 2dt e S&7d Ftiife reg&th véelfddtTodrinted

., _internediate tab 22 is bent up to the second printed
ClIQHlFCQO@rﬁoggd 26 in the direction indicated by the
er_.end 223C§f t.h

nCEAEPAnE 58 Fade MTer it S KaB 224 vy | £o2rd
26 SO ERNIPLIN L IS L RO R0 A0 vl
nonagueous electrolyte secondary battery 11.

Referring to Fig. 10A, 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. iOB, the negative electrode lead 12
is unbent to its original state and the negative-electrode
intermediate tab 22 is bent up tc the second printed circuit
board 26 in the direction indicated by the arrow A.

The cother end Z22B of the bent negative-electrode

intermediate tab 22 is welded to the second printed circuit

board 26. After welding, an anti-short tape is attached to
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the negative-electrode internediate tab 22 and the

second printed circuit board 26. The first
printed circuit board 25 is bent in the direction
i ndi cated by the arrow B. Referring to Fig.

100, the positive electrode |ead 13 and the negative

el ectrode |l ead 12 are fol ded al ong the first

connection portion 41 and the first end face 14.

In this state, the first printed circuit board 25 i's

pl aced on the second end face 15 (refer to Fig 0B) .
the TREapOEFTRVBCEFREEr dBESEBSERAENE2Regat PTE §P§c€@8&§d

54 are exposed on the face 25A of the first printed
PringpfcGitChohr o259 26 Referring to Fig. 11A the

BT npb ChE s ppGrta2 A5 Adi it BaTDy ns™e
s state, the positive el ectrode

. g . I
dlfe§§lgﬁleEéCﬁE§§tEyétéﬁeéFFS&é 54 on the first printed
d
CREgULL board ?uﬁergfﬁ PORed os‘i@l"%‘rep%i'e lt%%ge lead 13

rode-aper gative el ect

and %BgrBgﬁgtggeoglgg%r%ﬁ@pQEEdS%Q a%%p%%ﬁhéglﬁlong the

first connection portion 41 and the first end face 14.

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 teo Fig. 11A, the nonagueous electrolyte
secondary battery 11 is received into the support 32 as
indicated by the arrow C.

In this state, the pesitive electrode 53 and the
“negative electrode 54 on the first printed circuit board 25
arerexposed from a positive electrode aperture 21 and a
negative electrode aperture %2 of the support 32,
respectively.

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

In the support 32, the first side wall 71 and the third
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Referring to Fig. 113, the exterior casing 30 is
fitted onto the nonaqueous el ectrol yte secondary
battery 11 received in the support 32 in the
direction indicated by the arrow D. In the support
32, the first side wall 71 and the third , side wal
73 each have the protrusion 65. In the exterior
casing 30, the first wall portion 38 and the third
wal | portion 39 each have the slit 58 extending in
the insertion direction in which the nonaqueous
sideekedtir G123y ta cde tavadarnhcb atrtoemynsibn £3.nserted into the
' exterior casing 30. Accordi ngly, when the
namadgheo es: telrect alagtiags &fonddrey Matsttemp 111 rErte.on 38
the support 32) is inserted into the exterior casing
and 30z thve ror orldsiters 168 &% sawjadedanittie Het 58
respective slits 58, so that the nonaqueous
extegiddercr éiny ttdies dEGRdarypTh AUEAE oD @in &highh&hgy ppgraquecus
32) can be positioned relative to the exterior casing
elecggolyte seREPEELNhEATT Y. 1 1EC MR Fhe ef dricor
casing 30 is fitted on the nonaqueous el ectrol yte
extegdOgnd@y Wattery 11, the second side wall 72 of the

YRS, SRS e nonaa S SIS, ppcgpaery
nactlyl 8 L P SlgBlORN 1o DO L ZAIE, Shis e
exteprgLs %teiCVal%vig—{(%jgof,odc%ea%qéﬂg@sig&dso%g haeres %&e@%ﬂith the
respective slits 58, so that the nonagqueous 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 nonagueous electrolyte secondary battery 11,
the second side wall 72 of the support 32 is exposed.

Accordingly, the positive electrode 53 and the negative
electrode 54 on the first printed circuit board 25 are
exposed from the positive electrode aperture 91 and the
negative electrode aperture 92 of the support 32,
respectively.

The adhesive 63 (refer to Fig. 5B} is injected into the
battery pack 10 through the inlet 62 of the exterior casing
30.

Referring to Fig. 12A, the adhesive 63 (see Fig. b5B) is

similarly injected into the battery pack 10 through an inlet
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The adhesive 63 (refer to Fig. 5B) is injected into
the battery pack 10 through the inlet 62 of the
exterior casing 30. Referring to Fig. 12A, the
adhesive 63 (see Fig. 53) is simlarly injected into
the battery pack 10 through an inlet 64 of the
exterior casing 30. Since the inlets 62 and 64
are arranged in the -exterior casing 30, the adhesive
63 can be effectively injected into the exterior
casi ng 30. Referring to Figs. 12B and 12C, the
64 centdhree exttefrdce afastig &0t.erior casing 30 is wapped
' with the | abel 34, thus conpleting the assenbly of
t IPe.rigat tedvey ipdeks1®2 and oBatasy prpacksdadeordiengiterior
first to third nodifications of the above-descri bed
casigghedi nihe odhelse visr éseman meemtiif@etuividl mowJseeted into
described with reference to schematic diagrans in
the Exferipy ©§si5g 139t he battery pack accordlng to each
of the first to third nodifjcations,
cHRIGHEHNS 38 fHOSe J°2h K& Dbdtd er hﬁa&Ptheac%%ﬁfcﬂ‘??g of

to the foregqi ng_enmbodi nent are designate
the Ehe T EForenceoniordl &P oSt Tt Hn Gohete: thus
comp%er:g)onemhsé Iasé.soerl?lbtltye%f EclhreSt}D '\échéjf %%tclkonlO.

Rattery 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 reference numerals and
description of these components i1s omitted.

First Modification

Fig. 13 illustrates a battery pack 100 according to the
first modification. The battery pack 100 includes a support
102 instead of the support 32 in the embodiment. The other
components of the battery pack 100 are the same as these of
the battery pack 10 according 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 nonaqueous electrolyte

secondary battery 11.
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Fig. 13 illustrates a battery pack 100 according to
the first nodification. The battery pack 100 i ncl udes
a support 102 instead of the support 32 in the
enbodi nent. The ot her conponents of the battery pack
100 are the sane as those of the battery pack 10
according to the enbodi nent. 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 nonaqueous el ectrol yte secondary
baitverynylthe secondCever ifrgd & depend fdnd flace ths
(specifically, the first printed circuit board 25)
firsw phirhedsuppont t1®2agan 25notadth tthe edpensiton (Fatdan
of at |least one of the positive electrode term na
protand tthe eagenisvenelpedtr ode atermasdl one of |Fheprmaitive
' words, the battery pack 100 according to the first
eleatadidel carménadarngr dvicd e is@Eme £ Hos e
of the battery pack 10 according to the enbodi nent.
TH& etheri HPressi rge3®ardye Be Formed by eIy 4© the

singl e pl at e-shaped nmenber. Alternativel t he

£ rsgy radidr cekdPRg O30 MIPBET ditfe P ARG ISeondhose
nodi fication . 14 illustrates a battery pack

of o iaderd: AGYo Ithe frodi fitat TS i bat tery

DR e SRS B ohf Yy b AHER Do ns -

single plate-shaped member. Alternatively, the exterior
casing 30 may be formed by draﬁing.
Second modificapion

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

Covering the second end face 15 (specifically, the
first printed circuit board 25) 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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The ot her conponents of the battery pack 110 are the
sane as those of the battery pack 10 according to the
enbodi nment . The support 112 is substantially
L- shaped so as to cover the second end face 15
(specifically, the first printed circuit board 25) of
t he nonaqueous el ectrol yte secondary battery 11 and
further cover the first end face 14 thereof.
Covering the second end face 15 (specifically, the
first printed circuit board 25) and the first end
negaftdee R4 ewtttbdeheesu@perit. 112 can protect the
extension path of at |east one of the positive _
ellectrbde terdisnalchandatie rynegatk ud Celaectorodeag to the
term nal . In other words, the battery pack 110
secoacdc orediifig cht ivhe csec ond o ftiheatsicow ealyaprtagicde ashghose
sane advantages as those of the battery pack 10
of thecbrditegyt pache l€nbodioreing to theTkabediaendr-
casing 30 may be formed by bending a single
pTace £3hgpa e rmsasen IAIROe gat idFelfpImeRe bex Reridgng &

. casing 30 may be forned b%-dramﬁng. Third ,
singgsdiPtietsrisgrped member. iternatively, 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
rcomponents of the battery pack 120 are the same as those of
the battery pack 10 according to 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 opposite to the first end face 14.

Covering the second end face 15 (specifically, the
first printed circuit bcard 25) 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 additicon, since the support 122 covers the first end

face 14 and the third end face 16, the protrusion 65 can be

- 277 -



Fig. 15 illustrates a battery pack 120 according to
the third nodification. The battery pack 120 i ncl udes
a support 122 instead of the support 32 in the
enbodi mnent. The ot her conponents of the battery pack
120 are the sanme as those of the battery pack 10
according to the enbodi nent. 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 nona%ueous el ectrolyte secondary
provhgedefprieachheff thet fendts aéde1#alind 1t padt kihed teadd
face 16 opposite to the first end face 14.
sidecydéri ng PhetbBcoREPERA fa€e 15 (specifically, the
first printed circuit board 25) and the first

féeé:omlmlﬁ tﬁeesaﬁaeﬂlsmlscéﬁ GrL6t ECOPRE WS the
t I f th t
R T e L S
ter . .. ln th it 12
achlsz{efaes%ﬁ“ﬁepﬁmoaﬁagf ot My ST SRy vh g RaZe tne
‘ Xte tggspgotgHS|on 65 can be provided for each of
© Fﬁ t7'didé wall 71 and the third side wall 73 of

g% YRR ho}g@,;. fpe, 2ACeor AiNnghy . Johe 9ty ?‘1%_;‘ @RS the

are engage e respective slits. 58 o
tmraXh%'a'ﬁ& cG@sbhg céﬁ ert&%d@: hirQVidighd %%vra%la*gle%ma%g Bose

he battery 11 relative to the exterior casing 30
of the battery pack 10 according to the embodiment.

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

In the above-described embodiments, the exterior casing
30 made of metal has been described. The material of the
exterior casing 30 is not limited to metal. The exterior
casing 30 may be made cf 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 Priority Patent Application JP

2008-095227 filed in the Japan Patent Office on April 1,
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In other words, the battery pack 120 according to the
third nodification can provide the sanme advantages as
those of the battery pack 10 according to the
enbodi nent . The exterior casing 30 nay be
formed by bendi ng a single plate-shaped nenber.
Alternatively, the exterior casing 30 nmay be forned
by draw ng. In the above-descri bed enbodi nments,
the exterior casing 30 made of netal has been
descri bed. The material of the exterior casing 30 is
2008 nothti At enet eoneent. ofhehéghedFoPeEgbYngn30TRAY2EE PY
made of resin. In the above-descri bed
refegah6di nents, the extension of both of the positive
electrode term nal and the ne ative¥gh$ctro e

t &F nPharlAakepBBACHEEEPFLRY. TTFRES A POniPs thGt art

dtot f th L
that oVREL PHaCTPRT RLRAT L4RG "t RETHABALT OB el BUET BaRnt P Eions

be extend

re

and GELPFRSIPER. %6xt8Fﬁ§r §8P88€ln§tterd@ ST ﬁulFﬁme“ts
di sclosed.in ri t a

anc SORR 095559 Fi FB4CLR L RE TApdn“Bat Sat 0N Fie SRCRS: I

n r 0 [ [ ereb

the %ﬁ@%ﬁ%%?a%ég%ﬁg %E EP%n%E%a‘ifen% e be
understood by those skilled in the art that various
nodi fi cati ons, comnbi nati ons, sub-conbi nati ons and
alterations may occur dependi ng on design
requi renents and other factors insofar as they are

within the scope of the appended clains or the
equi val ents thereof.
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WHAT IS CLAI MED | S: 1. A battery pack .
conpri si ng: a nonagqueous el ectrol yte secondary
battery that includes a substantially
t hi n-pl at e-shaped battery el enment covered with a
| am nat ed sheet such that a positive el ectrode
teLm nal and a negative electrode term nal are
exposed, and has a first end face from which the
positive el ectrode termnal and the negative
el ectrode termnal are |ed out; an exterior
WHA§aféngLAﬂ$éDqﬂygrs five faces of the nonaqueous
el ectrolyte 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 gdiecdonagiepusSoRbeci{ohyte secondary battery,
wherein at” | east one of the positive el ectrode

t e M frad s d hel Seadd 1 Yes et Ledh @8y LA &3y 18at
extended along a first connection portion provided

incl@ded he dupstaredih f BE et 1181 Secodthcannest t &7y element
portion provided for the second end face and is ,

covepsmhecied 4 ol amn rexied nettegovercis ufiphty Hroevs tedvd or
t he support. 2. The battery pack according to
eled@apde It envdier®l reidiea supporive sebabistadd | abtyinal are
L-shaped so as to cover the second end face of the
exposadgueTlishad ectTof gt eerve condlar yrdatwergh ange positive
eléctiode terminal and the negative electrode terminal are
led out:
an exterior casing that covers five faces of the
nonagueocus 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
"nonagueous electrolyte secondary battery, wherein
at least one of the positive electrode terminal and the
negative electrode terminal is extended zlong a first
connectiocn portion provided for the first end face and a
second connection portion provided for the second end face

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 soc as tco cover the second

end face of the nonagqueous electrolyte secondary battery and
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further cover the first end face thereof. 3.
The battery pack according to Claim2, wherein the
support is substantially C shaped so as to cover a
third end face opposite to the first end face of the
nonaqueous el ectrol yte secondary battery. . 4.
The battery pack according to Caim3, wherein the
support is substantially frane-shaped so as to
surround the nonaqueous el ectrol yte secondary
battery. 5. The battery pack according to any one of

furfh8t NBodet Ocde MheLei tndhe.exterbpic£asing has a
catch projecting therefromtoward the support. 6. The

battery pack according to any one of Clainms 1 to 5,
wherein the support has a recess receiving the catch.
3. The battery pack according tco 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 nonagueous

electrolyte secondary battery.

4. The battery pack according to Claim 3, wherein the
support is substantially frame-shaped sc¢ as to surround the

nonagqueous 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.

6. 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 accerding to any one of Claims 1
to 6, wheresein the support has a flange projecting therefrom
toward the inside of the exterior casing, the flange having
a2 through-hele extending therethrough in the thickness

direction therectf.

8. A battery—-pack exterior casing covering a
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7. The battery pack according to any one of Clains 1
to 6, wherein the support has a flange projecting
therefromtoward the inside of the exterior casing,
the fl ange having a through-hol e extending
therethrough in the thickness direction thereof. 8. A
battery-pack exterior casing covering a

substantial ly thin-plate-shaped nonaqueous

el ectrolyte secondary battery including a battery

el ement covered with a | am nated sheet, wherein

sk BrEEL O 0L, G151 00 oL LRI B 9,0, EpE, 28,98
secSRERRYIbakt oL LR, i sl eoalal e shaped i

lamfr@mahigh-a pasitive el ectrode termnal and a
negati ve electrode termnal are |led out. 9

Then&xé 481 o £a84 M ACLHN HbPPH0i T A a8, sihisLesd Lheq,
exterior casing has a catch projecting inward.

covd. fIne Bxted iOf ©asi Nenageebdl NGl O£ Byt 8sOkocfdary
wherein the exterior casing has a slit extending in

batﬁéﬁycbyeﬁdidﬂngFEV§ﬂﬁ¢&éhplQ@QaQM§®é§ ﬁéﬁﬁéfp'ﬂﬁ@ five
secondary battery is inserted into the exterior

facemsimgluding 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 casing has a catch projecting inward.

10. The exterior casing according to Claim 8 or 9,
wherein the exterior casing has a slit extending in the
direction in which the nonagueous 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 nonaqueous electrolyte secondary battery is

inserted into the exterior casing.

12. The exteriocr casing according te any one of Claims



11. The exterior casing according to any one of
Clains 8 to 10, wherein the exterior casing has a
fol ded portion provided in the vicinity of an
i nsertion opening through which the nonaqueous
el ectrolyte secondary battery is inserted into the
exterior casing. 12. The exterior casing according to
any one of Clainms 8 to 11, wherein the exterior
casing has an inlet for injection of adhesive.
BATTERY PACK AND BATTERY- PACK EXTERI OR CASI NG

8 t8BSTRAMerein ﬂi@%&@éi‘l@@cgaéﬂﬁ{;uﬁi§§ éﬂelﬁféto%fg

el ements.” A nonaqueous el ectfrolyte secondary battery
lnjéaghgge§faa§ﬁ@§1@@tlaIIy t hi n- pl at e-shaped battery
el ement covered with a | am nated sheet such that a
positive electrode termnal and a negative el ectrode
term nal are exposed, and has a first end face from
whi ch the positive electrode term nal and the
negative electrode termnal are led out. An exterior
casing covers five faces of the nonagqueous
el ectrol yte 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
nonaqueous el ectrol yte secondary battery. At | east
one of the positive electrode term nal and the
negative electrode termnal 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 is connected to an external power
supply provided for the support.
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Figure | A

BATTERY PACK AND BATTERY-PACK EXTERIOR CASING
ABSTRACT

A battery pack includes the following elements. A
nonagueous 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 expesed, and has a
first end face erm,which the positive electrode terminal
and the negative electrode terminal are led out. An
exterior casing covers five faces of the nonaqueocus
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 nonaqueous.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 is connected to an external power supply

provided for the support.

Figure 1A



