BATTERY AND BATTERY PACK BACKGROUND OF THE I NVENTION 1. Field of the

I nvention The present invention relates to a battery and a battery
pack. In particular, the present invention relates to a battery and a
battery pack using a lamnate filmof a netal |ayer and a resin |ayer. 2.
Description of the Related Art In recent years, with rapid
advancenent in size and wei ght reductilon of nobile information term nals,
such as nobil e phones, not ebook-type personal conputers, PDAs (Personal D
itassista s), and the like, a _high-capacity battery is increasingly
demanded as a drive source?Aﬁgﬁﬁgu%%%sB%ﬁ%%%¥oWV?% secondary battery which
is represented by a lithiumion secondary battery has a high energy density
and a high capacity, so nonaqueous el ectrolyte secondary batteries have
been widely used as a drive source for nobile information termnals, a
drive source for power toots CRAAEE Bhi'¢Fe ToriEé ISbur ces. Wth the
reduction in the size and weight of an electronic apparatus, there is
demand forti oR*FhdsPzet ahd WeiTght>"of | ectrical parts which are used in the

el ectroni c apparatus. For this reason, a nonaqueous electrolyte battery in
whi ch a The present 1nventlon relates To a battery and a Dattery

-

pack. In particular, the present invention relatss Lo a
pbattery and a battery pack using a laminate film of a mebal
laver and a resin laver.
Z. Description of the Related Art

In recent years, with rapld advancemsnt in size and
welght - reduction of mobile information terminals, such as
mobile pheones, notebook-type personal computers, ?DAs
{Perscnal Digital Assistants), and the like, a high-capacity
battery 1s increasingly demanded as a drive source. A

nonagueous electroivie secondary battery which is representad
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lithium~ion secondary battery has a high energy density
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and & high capacity, so nonagueous electrolyte secondary

batteriss h
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ve peen widely used a3 a drive source for mobile
infermation terminals, a drive sourcse for power teocls, and

in-vehicle drive scurces.
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With the reduction in the size andweight of an electronic

apparatus, there is demand for reductlion in =siz
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of electrical parts which are used in the electronic apparatu
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For this reason, & nonagueous electrolyte battery in which =z

bag-like body is used as a s

i

aled vessel, and a nonagueous



2 electrolyte, a positive electrode, and a negative electrode are sealed in
the bag-like body is being increasingly adopted as a power source.

The seal ed vessel should have properties capable of preventing not only
perneation of electrolyte and gas but al so penetration of noisture fromthe
outside. Therefore, as the material for the sealed vessel, a lamnate film
having a nultilayer structure of resin filnmnmetal |ayer/thernmal adhesive
resin (thermal adhesive |ayer) is used. A nonaqueous el ectrolyte, a

positiveleteebrode, a pegative eleetrode, and a separatercacranged between
the positive electrode and the negative electrode are sealed in the seal ed

vessel . ;Lead conduct ens wLLhione ©og, connected ste the pesit byepekect rode

and the negative electrode are arranged so as to extend ffom an openi ng of

t he sea%gd?vgé§gk ggapgg'outside of the seal ed vessel, and the opening is
y

seal ed usion-bonding. In this way, the nonaqueous electrolyte battery

can be made. a I hesi ort] rei referred to
as a seal porﬂl%n)seg@tetdhe"t%ggeér?n%ﬁ%?g% \}/l\l/%y%h F%%O%I(egz}%scon%% i({)“irlsogre
extended, o sing thermal adhesive | ayers are baonded .together. At a

por i one b7 Ehe- badi® paTt R WHeR 61871 Sad SSadiotar FbC ATorgusad Bet veen

t he thernal adhesive.layers of fhe ggglnate jéln1 Eﬁe t her mal aggesive

| ayers BF"EhE3Faninaf &°¢7F n'at e Hoh 9 47 ead "EGRATCor 25 30€ The
seal portion should have not_only excellent _adhesion and sealing properties
by fusiBREBPAAL NG BUtTRE sBSPLBPerESES of hot 2BABALSCiT el thhghet feen t he

| ead conductor and the metal |ayer disposed inside the thernal adhesive

| ayer oFuthelfdfFnaFerEFFRTFEs &fres8Finof fTdémérAaRiont@uprngnermal

f usi on- bondi ng. For this reason, various contrivances have been nade
W th respketive ackaper téespeseddbesweaen liehedledd cormduct or and the neta

| ayer of the lamnate film Further, an insulating coating |layer is

provi ded so a& torcoptedhe kdadtcodduetorz andsvaiveus leornmtrideances have
been nade with respect to the insulating coating |ayer. Japanese

Pat ent Nega81147XA editseldrseszadt ec s spe: t oir WaireB ng sklaysst vwdermakeec aci d
nodi fi ed pol yol efi n havi ng good adhesion with the | ead conductor is

provi degloas: afiei 8s8kbatbng endt thg hayetion theckeadecendustoreandnfurther a
| ayer of cross-Ilinked pol yethyl ene having a gel percentage of 20%to 90%i s

provi degdn oUisd te; thes dd1sul aldiangcenaticRgrisay¥etn one end $BnA=20Q% 287736
di scl oses a technique in which fusion-bonding is enabled at | ow tenperature

and t he: segldng &fd @%cit%&d@péﬁaec%ebﬁeigatt%goa@&@@&@-a%dgzksggghnear
| ow- density pol yet hyl ene between a | ead conductor and a seal ed vessel.

2 o 20 dgoe,dscloasasar pmpauer cach by mdgehyearigel g o
pressurguéggéi.éegfdgﬁien%ealed vessel, and the opening is sealed by
fusion-bonding. In this way, the nonaguecus electrolyte
battery can be made.
At a thermal adhesive portion {(hereinafter, referred to
as a seal portion) of the opening from which the lead conductors
are extended, oppecsing thermal adhesive layvers are bonded
together. At a portion of the seal portion where a lead
conductor is interposed between the thermal adhesive lavyers

of the laminate film, the thermal adhesive layers cof the

laminate film are bonded to the lead conductor.



4 heat-seafing, and a lowfluidity pol ypropyl ene |ayer, which does not so
easily deformis provided between a | ead conductor and a seal ed vessel.
Wth this technique, short-circuit between a | ead conductor and the netal

| ayer of a laminate filmcan be prevented. In recent years, a
battery is increasingly used as an if-vehicle battery or the like in which
| arge-current discharge will be made. In the case of |arge-current

di scharge, in order to reduce heat generated fromthe | ead conductor at the

time of di schexgee it phetheeessalYs havnshease  Recwdihofatbe;:bead
conductor or the nunber of |ead conductors. When the | ead conductor has a

| ar ge \3%9&% 'it_%iég r@iégé%é tQ, %&Eg%@~§o%%cili§%db%‘%ngE%B%J?ofér%E‘@spOSi tive

el ectrode an gative eﬁectro e fromthe sane side of the battery. For

Lhis reagofeci Lnbs - N86es83LY LOrextend the |ead conduel or, ofofheyposi Ui ve
el ectrode and the I'ead conductor of the negative electrode fromdifferent
sides of th attery. SUMVARY OF T | NVENTI . However .. agcording to
The T eoRI Qe SUrHSERT T Shsangs e Par et b - Fi5%710 e 2dnESton
property varies depending on th egree of cross-linpking of cross-linked
Dol et hyFEaks SR TN S o Satont SEHES TRchT LR CEebEsH TH Japanase. Par ont
No. 3114719 has a_problemin that productivity is degraded because of
control that %%%Gp&qﬁﬁ?ﬁﬁ%'W@§§9ﬁﬁﬁpn%rhﬁﬂﬁg?5%ﬁﬂ?E%??&ﬂQ%MEBHtroIIing
t he degree of cross-Iinking. The technjque disclosed in

JP- A- 200235R97736° Bas2 Heprobi AT ¢ HeraicsghePe- tFREWHANGRC 9%k éng £8%occur due
to softening or flow ng of the interposed filmat the tinme of

fusi on-bohdi ngavand At tkerdeheradef Fildtl-t Foradhitover® usnenldbhdong by
controlling the application of pressure and heat so as to avoid the

short -ctegting laver iFhervechafiqae distbosedti hndPlAa2008nFR280chas a
problemin that, if fusion-bonding is perfornmed under a tenperature

condi ti andexgekbdungectherfrekhicng pevat beénl oneltl widht yegestch, tshohk-circuit
is likely to occur, and it is rather difficult to achi eve good adhesion
under sugbutondhii ebstasgt 0zgveid the short-circuit. If the |ead
conductor of the positive electrode and the | ead conductor of the negative

el ectrode ar %@%&@@géd}?éﬁéﬂkdiﬁﬂ:t_@e&ﬂw 7sicdes,sdihes oy ea ofchhegseaknportion
i ncreases, which causes degradation of volunme energy density. \Wen the

nunber of ; bead copduciong, e %@%@smowﬁ%@eah?o@%%&gnfhgmw@i ghokhe | ead
conductor is extended is fusion-bonded, the [ead conductors arée likely to

be in Cfg@ﬁ@%@wmﬁaﬁ% Qther o-89,-€ gk_ag§fﬁ{o§i@é<§ o LeUi Lk Satkkely to

[Me g § .
occur. For this reason, when the nunber o ead conductors increasSes, it is

diffi CU%SaTchSXES{)Qr%E{' wral ity Of. Jread candyet of 5, {0/ L he, sape g1 de of
the batteéry.

crogs=linked polyethylene having a gel percentage of 20% to

80

o

is provided outside the insulating coating layer.
JP-A-2001-29773¢ discloses a technigue in which
fusicn-bonding is enabled at low temperature and the sesaling
effect 1s improved by interposing acid-modified linear
low=density polyethylene between a lead conducter and a sealed
vessel.
JP-A-2003-7269 discloses a technique inwhich a filmmade
by laminating a high-fluidity polypropylene layer, which

easily deforms due to heat and pressure applied during



Thus, it is desirable to provide a battery and a battery 6 pack which
achi eve ease of control when a seal portion is fusion-bonded, are capable
of fusion-bonding the seal portion with good adhesi on and sealing '
properties, and are capabl e of suppressing occurrence of short-circuit
between a netal |ayer and a | ead condyctor when the seal portion is
fusi on-bonded. It is also desirable t4 provide a battery which is capable
of suppressing short-circuit between |ead conductors and has good energy
density % Ln,a fi.rst .aspect, there.is provided a battery
conprisiﬁ%%tagkgggﬁgfeapﬁlﬁ]%gviﬁguéglggtgplﬁggPﬁyﬁq %Eyﬁﬁbaw%ﬁéybr and
an inner .resin filmfor_bonding; a battery el enent which is covered with
the |anifare 134 &° iﬁalﬁgdagkﬂﬁ?éﬁsEngégﬁﬁeEFEHe?B e agheescéranent
are sandmﬁghed betmggn opposing inner resin filmfor bonding, and extend
out si de TH8 PariFit® f FPMSChher élh-Ta SBaParteFnifFeni deédopsradanutie | eads
and the inner resin filmfor bonding, wherein the sealant conprises theinal
adhesi vePFBEF AN dnd e pineoR@UFROT idget Sheaviket el nlater fifne rassinatd Béds are
di spersed in the thermal adhesive resin uniformy. In a second
aspect, €HerkeiBrpyenviddd a battery conprising: a lanminate filmhaving a
-metal layer and an inner resin filmfor bonding; a battery elenent which is
covered with thre teamimateedismalleadsenhi th anereesnegledutedt he battery
el ement, are sandw ched between opposing inner resin filmfor bonding, and
extend ol svelel ¢ he bleanienagt er fiden] 1 nad nawiseeh antrgahicah 4 & Provkded het ween
the leads and the inner resin filmfor bonding, wherein the seal ant
conpri sesi theemmddadhesi veer esé@ candathaechestnf i berss -ybere] 8%1@? fine
resin fibers are dispersed in the thermal adhesive resin“uniformy. 7
Di scl oseth hesRide kst Raldart LAGK dnehiddl 8g @ cbhisltamnatg.f11m having a
first metal layer and a first thermal adhesive resin |ayer, a second
| am nat e, 4 ik [ ) Y&~ Angd cor he | adhesive
resin, a bat?g?é¥gggng%?ﬁﬁﬁ?gﬁg?§§]oggég&Betmé%ﬁﬁg%ggsF%s %Egﬁrﬂ%?g film
and the sggond 1nate. fLln eads ,whi_ch, are connect to the pattery
el ement, are “sgrﬁv%%ﬁ%%e bgfﬂv%g% t%ﬁ.e i%%rdgtwt cg%%cfrsddh Yo Tesinefdyer and
t he sec anr- dhesive resin |l ayer arranged to be opposite each other,
and ext g{rgl)glj out scirpgilé‘a%hae RES! w@#ﬁ'\a{b aEl gf‘ﬁf%ﬁg’”ﬁﬁet% 4 &henseadfil m

j which is conngfted to the | eads. At |east one of the

d i t .b d
?inr s? flﬁjtr?(r:rll#é]laé%%;%?\}:@e@g?ﬁtFgﬁeer St e 2BECdHRINERSLAEE SRESTRE r esi n

| ayer h%s t hermal adhesjve resin and fine resin fibers. Di scl osed
herein <% b4t &3R5 ¢ nef uBlPRgPETERESt | AREnate S iNgASEvi nig: al$ i r st
nmetal layer and a first thermal adhesive resin |layer, a second | am nate

fil m halirr§s83sdcond MeteRnY ayde ahted seuovhictder mdl abhesiosiwiesi n | ayer,
a battery el enent which is housed between the first lamnate filmand the
second Péﬁicﬁépéefﬁimfﬁ]tﬂeeéagdmm@r@r eodnpiee edattd wehe Lbat redy l@ment, are
sandwi ched between the first thermal adhesive resin |layer and the second

t her mal dadiesevé edsies lodyerharrangadyt o be opposite each other, and extend
outside the first lam nate filmand the second lamnate film a circuit
board which is connected to the | eads, 8

SUMMARY OF THE INVENTION _

However, according to the technigue disclosed in
Japanese Patent No. 3114719, the adhesion property varies
depending on the degree of cross-linking of cross-linked
pclyethylene. For this reason, the technique disclcsed in
Japanese Patent No. 3114719 has a problem in that productivity

is degraded because of control that should be made to secure



kN

~can be i_praoved.

and a seal ant which is provided between the | eads and the first thernmnal
adhesi ve resin |layer and between the | eads and the second thermal adhesive
resin | ayer. The seal ant has thernal adhesive resin and fine resin fibers.
In a third aspect, there is provided a battery conprising: a lamnate film
having a netal layer and an inner resin filmfor bonding; a battery el enment
which is covered with the lamnate fiFm a positive electrode | ead which is
connected to a positive electrode of the battery elenent, is sandw ched

bet ween i ' i ' . i.n and tends outside the
Ianinategg]%%%ggkﬁggg f%gé%Pé%%#%%%P{%éﬁgﬁﬁic%g$%eé)nﬁﬁgfga fggénﬁegative
el ectrode of the battery elenent, .is sandw c e e si.ng thermal
adhesi ve resin Tayé&frs? ﬁ&leeg‘fiéﬁﬁéogﬁtdsi e t%‘%‘%ﬁﬁ?&?ﬁ?ﬁ] & seal ant
whi ch i;@groxided bet ween Ehe positive el ectrode | ead and the negative

el ect r o PRAGT wher€idt t RRCEEACARE Yddmpt sed XERer e 28REST V'S e§Pn and
fine resin_fibers, wherein the fine resin fibers are dispersed in the

ther mal et ¥Rd r@si hl et Por Afy Fhghdrdisrnoie pdsliin vat etleet e Péad and
the negative electrode |ead extend in the sane direction, and at |east a
porti on ofsi¢re-sendae® ofandhe igosiits veasheet r ddé i ead tf acongathéemegati ve
el ectrode | ead overlaps at least a portion of the surface of the negative
el ect r ode: 4 eert-fewd g thyecposirbilvd ngl eberagel 1 eadi on of phieclknessadir ecti on
of the battery through the seal ant. In the above aspects, the therna
adhesi vengasise layero andd 0dd the skakantilhasithermal adhesive resin and 9
fine resin fibers. Therefore, ease of control is achieved when a seal
portion is fusirentbendedust 8esseakepor im-2oa10 dre- f ush onrdbangdesh wehh good
adhesi on and sealing properties, and occurrence of short-circuit between a
metal |ayercrand ad ead iean s SUPPr £5 580 MeRed Ne $83 2 PO O 4 Sre

f usi on- bonded. I n an enbodi nent, at |east a portion of the surface of
the posiddres @l arluodedierd hackag iy Begati ve phectiodg;Lead overl aps at

| east a portion of the surface of the "negative electro acing the

posi t i ve,l.acldade, d.ead ko Lhe L ekpess dhreetion of fhg batiety, Lhrougn
t he sealant having theérmal adHesive resi'n"and fine Tesin fibers: erefore,
occurrence : rt-circuit between the positive.electrqde | ea nd the
negativg%efagg1 r%(t)} eé?%% C%cf};(lensjboen suﬁlpperreg’élgg, C%ﬁﬁlgh%?éya%igﬁs?Y?lge%%ol ume
ol . According to the enbodi nents of the invention, ease
of cont FOI°H'S Adifi%eVied when a seal portion is fusion-bonded, the seal
portion can be fusion-bonded w th good adhesion and sealing properties, and
occurrence of %§h5p?-£‘??‘§&qn%‘é§%}érp tigt BPSEAYEE ShECATPERIABBNERRt or can
be suppressed when the seal portion is fusion-bonded. Further, according to
the enbd@fe MBI He 9hviert | BRY26EEEr FERES TeFss R -witranAad betamren a
positive el ectrode | ead and a negative el ectrode | ead can be suppressed,
and enefgy fgarsitt §iger, idlume scanibeht Muadvedrtito BREEF2DESCRIPHION OF THE
DRAW NGS Fig. 1 is a perspective view show ng the configuration of a
nonaquecas selsedegohgteibattBrye larceratianpt ¢easfiityst @hbodinentunddet he
i nvention. :

of lead conductors increases, when the opening from which the

lead conductor_ is extended is fusion-bonded, the lead
conductors are likely to be in contact with each other, so
leakage or short-circuit is likely to occcur. For this reason,
when the number cof iead conductors increases, it is dif‘ficult
to extend a plurality of lead conducters from the same side
of the battery. |

Thus, it is desirable to preovide a battery and a battery



Fig. 2 is a perspective view showi ng the configuration of the nonaqueous

el ectrolyte battery according to the first enbodi nent of the invention.

Fig. 3 is a perspective view show ng the configuration of the nonaqueous

el ectrolyte battery according to the ffrst enmbodi nent of the invention.

Fig. 4 is a sectional view taken along the line L of Fig. 3. Fig. 5is
a sectional view showing the configuration of lamnate film Fig. 6

is an exgptpdech pat speetieve Végye sk Bgnthelcomdgusat seal ofpardiatd ery pack
according to a second enbodi mrent of the invention. Figs. 7Ato 7C
are develispornbotdadr askes hmpalgl eaanoéxdnplencboniénghape: ofeah extedoal
package whi ch covers a battery el enent. Figs. 8A and 8B are
secti onulitii gwedshaiiarg drheambnéeglingi pmopkraneext emmwalapackagable of
Fig. 9 is a perspective viewillustrating a nethod of manufacturing a
bat t er ySpaEKeggévgdiosgursenige secondorhbodraent SeEtween rventtah. layer
Figs. 10A _and 10B_are sectional views illustrating the nethod of
nmanuf acPBfi fg Be¥at CORPUPREK ST di Py FEALh@TEESHd BhbbysHeRt PeRIERe
i nvention.
It is also desirable to provide a battery which is capable of
suppressing short-circuit between lead conductors and has good
energy density per volume.
In a first aspect, there is provided a battery comprising:
a laminate film having an outer resin f£ilm, a metal layer and
an inner resin film for bonding; a battery element which is
covered with the laminate £ilm; and leads which are connected
to the battery element, are sandwiched between opposing inner
resin f£ilm for bonding, and extend outgide the laminate f£ilm,
wherein a sealant 1s provided between the leads and the inner
resin £ilm for bonding, wherein the sealant comprises thermal
adhegive resin and fine resin fibers, wherein the fine regin
fibers are dispersed in the thermal adhesive resgsin uniformly.
In a second aspect, there 1is provided a Dbattery
comprising: a laminate film having a metal layer and an inner
regsin film for bonding; a battery element which is covered with
the laminate film; leads which are connected to the battery
element, are sandwiched between opposing inner resin £ilm for
bonding, and extend outside the laminate film; and a sealant
which is provided between the leads and the inner resin £ilm
for bonding, wherein the sealant comprises thermal adhesive

regin and fine resin fibers, wherein the fine resin fibers are

digpersed in the thermal adhesive resin uniformly.



Fig. 11 is a perspective viewillustrating the nethod of manufacturing a
battery pack according to the second enbodi nent of the invention.

Fig. 12 is a perspective view illustrating the nmethod of nmanufacturing a
battery pack according to the second efbodi ment of the invention.
Fig. 13 is a perspective viewillustrating the nethod of manufacturing a

battery pack according to the second enbodi nent of the invention.

Fig. 14 is appgrspeehi vee¥ &N iild ugt r ahiRarihe nek hodhof, factyring a
battery pack according to the second enbodlnen? of the invention.

15is a ; ti Vi i1l ust (Wals) me o] f i ttery
pack actordiaging (he eacorl Srbodrrent o (e vene on. rrot! Hghed® (€Y

a perspgghlye,yi ew show ng. the,confi gy afion. of - aznonaqueays elegtralyte
r o) Ig. 17 1s

battery according to a t d enbodi nent of the invention.

o o REELE SO OSSR LA Bl DopRAe i Bugeg )
sectiona vieghéﬁkeﬁ %go

h i -a' .of Fi.g. . . i )
or 1ostkeleEY, WAER 25°RALEE bePRentinel 80k Phlniblre ciin apt SR 194

e'ECtroggcgggdia%gga%%aE%Q%ﬁ'1eads which are connected to the battery
element, are sandwiched between the first therxrmal adhesgsive
resin layer and the second thermal adhesive resin layer
arranged to be oppesite each other, and extend outside the
first laminate film and the second laminate film, and & circuit
board which is connected to the leads. At least one of the
firet thermal adhesive resin layer and the second thermal
adhesive resin layer has thermal adhesive resin and fine resin
fibers.

Digclosed herein 1is a battery pack including a first
lamirnate film having a first metal layer and a first thermal
adhesive.resin layer, a second laminate £iim having a second
metal layer and a second thermal adhesive zresin layer, a
battery element which ig housed between the first laminate f£ilm
and the second laminate f£ilm, leads which are connected to the
battery element, are sandwiched Dbetween the firgt thermal
adhesive resin layer and the second thermal adhesive resin
layer arranged to be opposite each other, and extend outside

the firgt laminate film and the second laminate f£ilm, a circuilt

board which is connected to the leads,



Figs. 20A and 20B are schematic views illustrating an exanpl e of

arrangenent of electrode | eads and seal ants. Figs. 21A and 21B are
schematic views illustrating an exanple of arrangenent of el ectrode |eads
and seal ants. Fig. 22 is a schebmatic view showi ng the configuration
of a nonaqueous el ectrolyte battery according to the rel ated Fi gs.

23A and 23B are perspective views show ng the configuration of a nonagueous

el ectrobybeabatsesyt agaOEdi N bpodidedr bAcpabadiABNt c0fist BAAI A¥ENtE 08t
Fig. 24 is a sectional viewtaken along the line e-e' of Fig. 23B.

Figs. 2BReansl 23Birals WRer $8ehi Viey e Wanshowé figeéhie toenf i gaaat izam otha
nonaqueous el ectrol yte battery according to a fifth enbodi nent of the

i nventi 88cond therhbd. alfhdsSv@ SQMiONBAy¥EewW trakensad g thes | tRerhal’ of
Fig. 25B. DESCRIPTION OF THE PREFERRED EMBODI MENTS Herei naf ter,

enbodi ngahss oFet hesinventi ommwi +ésbe desertbed with reference to the

drawi ngs. It should be understood that the foll owm ng enbodi nents are
appropriate 1d3;SpRCi-fi 6spXanpl €Be0é iBepiBventidon BALWBrYhcYAbKRHSNg:
technically appropriate limtations are inposed, and the scope of the
inventi gnlagminatel imilredhivitdese meradiTepds snbessn otrherwi sesihot édinn the

follow ng description. The description will be provided in the follow ng

sequenceor bonding; a battery element which is covered with the

laminate film; a positive electrode lead which is connected to

a positive electrode of the battery element, is sandwiched

between opposing inner resin film for bonding, and extends

outside the laminate film; a negative electrode 1lead which

ig connected to a negative electrode of the battery element, is

sandwiched between opposing thermal adhesive resin layers, and

extends outside the laminate film; and a sealant which is

provided between the positive electrode lead and the negative

electrode lead, wherein the sealant compriges thermal adhesive

resin and fine resin fibers, wherein the fine resin fibers are

dispersed in the thermal adhesive resin uniformly, wherein the

positive electrode lead and the negative electrode lead extend

in the same direction, and at least a portion of the surface of

the positive elecirode lead facing the negative electrode lead

overlaps at least a portion of the surface of the negative

electrode lead facing the positive electrode lead in a
thickness direction cf the battery through the sealant.

In the above aspects, the thermal adhesive resin layer

and/or the sealant has thermal adhesive resin and



1. First Enbodiment (first exanple of nonaqueous el ectrolyte battery)

2. Second Enbodi nent (exanple of battery pack) 3. Third Enbodi nent
(second exanpl e of nonaqueous electroléte battery) 4. Fourth
Enbodi ment (third exanpl e of nonaqueou® el ectrol yte battery) 5.

Fifth Enbodi nent (fourth exanpl e of nonaqueous el ectrolyte battery)

6. Q hegkabedlmnt solppdi figablenye ] <ELLsbeCabadigents <Conilupalhon of
nonaqueous el ectrolyte battery> Figs. 1 to 3 show the configuration
of a nopaqueaus elﬁctrol yte battery, according to a first enbodi ment of the
i nvent i on. A" sERET I Fitgs. TIoARE BOTPRE nohdguettis ePSE TSIVt §%Bat ¥ery
has a battery elepent 4 which is housed in a_concave portion 47 forned in a
| ami nat 8UFFPHTRANGRY $ddPedBYf GERERIEONFHMY FRAEETEI FELREEH T ng@B%bent
side on the periphery of the battery element 4 under reduced pressure. As
14 showhcfnrregce 305t gidariesiiss ePetreony e mRitdbr yavercamti gur é828uch
that a positive electrode | ead 42a and a negative el ectrode |ead 42b
(herei natthebe sheppesseédvenehetheodeal epdrd2anand fheinegadndedel ectrode

| ead 42b are appropriately referred to as el ectrode | eads 42 when it is

unnecessary tf ghséhpgaisbnthen) teaneckegoteibtheobather yuekgnsenbr4trxt end
froma seal portion of the lamnate film41l to the outside. The nonaqueous

el ect robyLec baLt elfeshilll | N . £3chas acsonfiamation Jiedthial peskhons

on both sides of the concave portion 47 are bent”in a direction of the

concave 9§££%§$ 44 ?%aSB”Bﬁrggr%ﬁéH tde eqofiguralioncel 4ie pegaguegus

electro?y e tery shown in Frg. 2.
electrode lead facing the positive electrode lead in the
thickness direction of the battery through the sealant having
thermal adhesive zresin and fine resin fibers. Therefore,
occurrence of short-circuit between the positive electrode lead
and the negative electrode lead can be suppressed, and energy
dengity per volume can be improved.

According to the embodiments of the invention, ease of
control is achieved when a seal portion is fusiopwbonded, the
seal portion can Dbe fusion-bonded with good adhesion and
gsealing properties, and occurrence of short-circuit between a
metal layer and a lead conductor can be suppressed when the
gseal portion is fusion-bonded. Further, according to the
embodiments of the invention, occurrence of short-circuit
between a positive electrode lead and a negative electrode lead

can be suppressed, and energy density per volume can be

improved.



<Battery el ement 4> * The battery elenent 4 has, for exanple, an
angul ar shape or a flat shape, and is structured such that a band-shaped
positive el ectrode and a band-shaped negative el ectrode are | am nated

t hrough a polymer electrolyte and/or a separator and wound in a

| ongi tudi nal direction. The positive @Iectrode | ead 42a and t he negative

el ectrode | ead 42b are respectively % nnected to the positive el ectrode and
the negative el ectrode. As described belowin 6. O her Enbodi nents, the
configuration of the e 2R IS TRQt Jdizi t her et o. In
order to inprove adhgg?gg §¥S?E§@§O?ﬁfF52T§|eé#?ﬁagﬁﬁzad 42a and the
negati ve el ectrqde | i t amnate . 15 film4l,. a sealant 43a is
di sposed at akégftlof§%%&%gg r%%&%@ga#ﬂngﬁﬁgngﬁ&gwagg%ﬁgﬁéa%ééﬁl42a, and
a seal ant- 43b_js_di sposed.at a part of_ both surfaces of the negative

el ectrodé 1%ead”22%- " For g&ﬁvgﬁfgﬁgéag?aﬁgiﬁ¥i8#?8ﬁ%lpﬁé?§%a?a% “#%a and the
seal ant 43b are ref%rr%d t.o as sealants 43 when it is unnecessary to

di sti ngGMSASEREM: ©F the FRFSIdsitive el ectrode has a positive el ectrode
active material layer formed on a band-shaped positive el ectrode collector
and a pol ymer Féfect rof Vit @978 RGCForired h St icsittisy c8lfé8trade cact i ve
material |ayer. The negative el ectrode has a negative el ectrode active

mat eri aP¥l B)8rn¢m@ereh @l danbo sliape hegay i avecef&end ode téendderdr and a
pol ymer electrolyte layer forned. on the negative el ectrode active materi al

| ayer. ThAEogéBEnitvefeltaést ioderitead:-42a and the negative el ectrode | ead 42b
are respectively bonded to the positive el ectrode conductor and the

negati ve el ecFiode3 condugteorspaAs: he viasi tshwerielgectheodenddtivetimteri al |
the negative el ectrode active material, and the polyner electrolyte, the
mat er i abs whé atohmye:ah ¢ esitlyc beehy sadgest ety rycdeiusedo the firEre
positive el ectrode can be fornmed by using, as the positive el ectrode active
mat eri akmbadchreak oxi dee anmRtalicsul fide, or a specific polynmer depending
on the kind of battery desired. For exanple, in the case of a lithiumion
battery, as th;@ﬁDQﬁli_%l yesahecifode sakt t¥e-nBl 5k @lonarkhthi Wp eopposite 16
oxide or the like mainly containing LixMX®2 (where Mis one or nore of
transitkon netals, and X varies depending on the charge/di scharge state of
the battery and is usually equal to or |arger than 0.05 and equal to or

smal l er than #;10)g he. it tal. M.in t | it hium
conposite oxidé&fﬁ%ﬁﬁﬁgng%ggﬁ?Bf%bf?éﬁ?%iéﬁiéﬁ%%ﬁ%t%ﬁﬁg& g6 ?ﬁﬁﬁ?%and t he
like. . .§Q@§ikﬁg,exanples of such a lithium conposite oxide include
Li 0002, Li Ri'02; "Li Niy0o1_y02 (where O<y<l), LiMh204, and the |ike. The

l'ithium conposite oxi,de i s capabl f generating a.high voltage. and has
excel | ent enegb%’d ngfiy?nAF§%§ﬁ5ﬁ¥€e$€Fs%§c?ﬁggp3§FT|v%b%W%% r6d& active
material, a,neta 4sulfi€e or  oxi de containing no_ |lithium such as Ti S2,
M52, NB5®B2:9V5851°AncPt hé | PrRé Sty BECtisedCCEbfLEhe ositi Y8SEP&ct rode, a
pIuraIit%ﬁgébgositive el ectrode active materials nmay be used together. In

f or ni ng® §ti ve el8cirPB8BTdPsuch a positive el ectrode active

material, a conductive agent or a binder may be added.
Figs. TA to VC are development diagrams showing an

example of the shape of an external package which covers a
battery element.

Figs. 8A and 8B are sectional views showing the
configuration of an external package.

Fig. 9 is a perspective view illustrating a method of
manufacturing a battery pack according to the second embodiment

of the invention.



A material capable of doping of dedoping lithiummay be used as the
material for the negative el ectrode. For exanple, a sparingly graphitized
carbon-based material or a carbon nmaterial of a graphite-based material my
be used. Specifically, carbon materials, such as heat deconposabl e carbons,
cokes (pitch coke, needl e coke, andzgftroleun1coke), graphites, vitreous
carbons, organic polynmer conpound 17 calcined bodies (materials resulting
from carboni zati on by cal ci ni ng phenol resin, furan resin, or the |ike at
appropriate temperat o edng carden-4 ihers crand-aetive:cachons; nrayhe used.
Exanpl es of the material capable of doping or dedoping |ithiuminclude

pol ymarﬁetﬁHarbﬁ%aﬁ%lfﬁ%ct%trﬁ:n?ngl?%eéip 8o capdat g 14 ke, @g o4 des,

such as Sn02 and the IiKke. e negative electrode such a
material,.a 9&gggrogrtkge-h%%%tq§¥1be added. The pol yner el ectrolyte
is one mﬂlcﬁ I'S prepare %y m Xing ‘a polyner material, an electrolytic
solution, and.an e fctrolyte §alttand %ncorp gat'ngta geL ed e%%c%rolyte
into a polyne??gTh p%?y%e?eﬁﬁ?%?léwehaéeﬁrb ertressden -thal =it s
conpatiblLe with the electrolytic solution. Exanples %f the polyner materi al
i ncl ude®5i Mo &§e1 s ~T5er §l i%tg?ﬁ@ REFyI GfiTHitT e Yels, Ppot ySpHb6EFhazene
nodi fi ed golyners, pol¥ethylene,oxide, and pol ypropyl ene oxi de, conpos te
pol yner MOeF88E0F| Aked Fol-YiEFS 167 -modi fi ed pol ymers thereof, and
fluorine-based polyners, such as pol y(vinylidene fluqride%, pol ]
(vinylidene fFueri %-é%"at@??%ﬁ?ﬁgﬁﬁﬁrEb?Wehé}FséﬁétbégyF EnjEtere
fluoride-co-trifluoroethylene), and m xtures thereof. The

el ect r obyt imersoilaniwnirebnporieit 4 7ic| pees araprdtie sol vidm whcehdi s abl e
to di sperse the foregoing polyner nmaterial therein, for exanple, ethylene
car bonatebCECHenpr opytere icaehodate (PC), and butyl ene carbonate (BC). As
the 18 electrolyte salt, one which is conpatible with the solvent is used,
and a conbi narign o tati opeandecanion vsewsediuExaaples ohet hetdati on which
can be used include alkali netals and al kaline earth netals. Exanples of

the ani en whircit cambedised dateddee OEckBragedndi SN £oClMHe , sBEbndPF6-, and
OE3S03-. Specifically, lithium hexafl uorophosphate or 1ithium ‘

tetra-flLlupraphesphaterihs wsedqasdhe electrolytic salt in a concentration
such that t can be dissol vedintheel ectrolytic solution. - <Lami nate filnp
Fig. 4 is a sectional;yiewofstbecnonaguepus)elgettobybecne method
Aof manufacturing & battery pack according to the secend
embodiment of tThe invention.
Fig. 15 is a perspective view illustrating the method
of manufacturing a battery pack acceording to the second
embodiment of the invention.
Fig. 16 is a perspective view showing the configuration
of a nonaguecus electrolyte battery according to a third
embodiment of the invention.
Fig. 17 is a perépective view showing the configuration
of the nonagqueous electrolyte battery accerding to the third

ambodiment of the invention.

Fig. 18 is a sectional view taken along the line a-a'



battery taken along the line L of Fig. 3. As shown in Fig. 4, the battery
elenment 4 is housed in the lamnate film41l. The negative el ectrode | ead
42b connected to the battery elenent 4 extends outside the lamnate film 4l
such that a part thereof is exposed to the outside of the lamnate film41.
The seal ant 43b is provided at a part.,of both surfaces of the negative

el ectrode | ead 42b. The negative el ecirode | ead 42b is sandw ched between
the upper lamnate film41l and the lower lamnate film 41l through the
seal ant .43k, ;Thg-sane is also applied to the positive el ectrode | ead 42a
and the sealant 43a. Fig. 5 shows the sectional structure of the |am nate

filmal. The kaginatepfiLlm 43 58t cuctyred sych that, in.ordef; op
example of arrangement of electrode leads and sealants.

Figs. 20A and 20B are schematic views illustrating an
examplie of arrangement of electrode leads and sealants.

Figs. 21A and 21B are schematic views illustrating an
example of arrangement of electrode leads and sealants.

Fig. 22 is az schematic view showing the configuration
of a nonagquecus electrolyte battery acéording To the related
art.

Figs. Z23A and 23B are perspective views showing the
configﬁration cf a nonagueocus electrclyte battery according
to a fourth embodiment of the invention.

Fig. 24 is & secticnal view taken_along the line e-e'
of Fig. 23B.

Figs. 25A and 25B are perspective views showing the
configuration of a nonagueous electrolyte battery according
to a fifth embodiment of the invention.

Fig. 26 is a sectional view taken along the line f-f°'

of Fig. 25E.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
Hereinafter, embodiments of the invention will be
described with reference to the drawings. It should be

understood that the following embodiments are appropriate



fromthe outside toward the battery el enerit 4, an outer resin 19 film 4la,
~a netal foil 41b, an inner resin film4lc for bonding are | am nated.

As the nmetal foil 41b, for exanple, alum numor the |ike maybe used. The
material for the nmetal foil 41b is not limted to alum num but materials
whi ch have been suggested in the reljated art may be used. The netal foi
41b has a function for inproving strength of the lamnate film41l and al so
a function for preventing noisture, oxygen, and |light fromentering and
protect kpgct Re oM Ss of the inTBELOURAIN WESER fd M Elastantiade 10f nyl on
(Ny), polyethylene ,erephthalate (PET) in terms of good appearance,
toughnegsyrapd: tkexibididati Aplawal thy-ekqr esins Ry 250 berselect ed and
used. The outer resin film4la is not limted to the one’illustrated. In
gener al s a,materi al,fayi ng. a:mel ti.0g PoiHLahighet than adhesiye Jesin
maybe uégg.ngﬁe innéﬁ res?n ??In14lc For %onding mf{l be describgg bel ow.
In a m turi p. .. of epus ectyql yt.e . battery, first,

t WOSi deggfé%% %}él %ge af(ggﬁﬁ*sﬁ?ﬂe@eé 1 ﬁe” I%J?Jﬁ ng!thee fdlel%ﬁ%i%ta%rg g’&éi*ofrll)-ebonded,

t he renaLning ane skde ecomes an %peg4ﬁ portion, and the el ectrode | eads
42 conn8tPdd“t8 tHe “bat t-&ry &I &fent 4 éxXtend from the openi ng portion

outside the lamnate filma4l, Thereafter, the opening_portion is seal ed by
fusi on. bondi n: 1Est ARRELEG G dr A% GHETENE port | BRPGHEFE Ehe

el ectrode | eads 42 are sandw ched between the upper and |lower lam nate 20
films 4%1eFRhE°EHAEr PRESIEAYi | ms 41c for bonding of the upper and | ower

lam nate filnms 41 are, opposite each other. Further, at a portion of the
openi ng porti®n WREPECt RBLEHEBERGdd SFeals 4P fate iS@idhiRdtdd bet ween t he
upper and lower lamnate filnms 41, the following structure is nade: upper

| ami nat & - fThiwad Emippaimesdal (g8 ca8/ exaepbt odel Neag BRduenel eseabant-<43/ | ower
|am nate film4l. Specifically, the follow ng structure is nmade: upper

out er restnetiyl m 41a/upper netal foil 41b/upper inner resin film4lc for
bondi ng/ upper seal ant 43/el ectrode | ead 42/1 ower seal ant 43/|ower inner
resin film4le. f ddolond mgkbloaderennet dbnfodl <idtdboserofouthenaresomstil m 4la.
I f the opening portion is fusion-bonded, the inner resin filns 41c for
bondi ng=aerangegctonbe tepposi te each other are bonded to each other. At a
portion where the el ectrode | eads 42 are sandw ched between the upper and

lower |am nate, fidis:-4lEdheisealkantso43car echanded ta t henekeebrede | eads
42. The sealants 43 are bonded to the inner resin filns 41c for bondi ng.

The inngr-resbnthl BB -41lc for bonding are bonded to the el ectrode |eads 42
t hrough t he seayants 43.

&. Other Embodiments (modification)

1. First Embodiment
<Configuration of nonagueous electrolyte battery>

Figs. 1 tc 3 show the configuration of a2 nonaguecus
electrolyte battery according to a first embodiment of the
invention. As shown in Filgs. 1 and 2, the ncnagusous
electrolyte battery has a battery element 4 which is housed
in a concave portion 47 formed in a laminate film 41 and sealed
by fusion-bonding three sides excluding a bent side on the

periphery of the battery element 4 under reduced pressure. As



<Configuration of sealant 43 and inner resin film4lc for bondi ng>

In a battery pack according to the first embodi ment, the seal ants 43 and
the inner resin filnms 41c for bonding are made of thermal adhesive resin
materi al s described below. 21 Hereinafter, the thermal adhesive resin

materials will be described in detai <Thernmal adhesi ve resin na;erial>
The thernmal adhesive resin material contains thermal adhesive resin and.
fine resin fibers. <Thermal adhesive resin> As the thermal adhesive

in, LA hayi rel atidwel [t n L r Le, .resin
having & mel ting point Eaua%fyfofak‘%ﬁ&%m h%_%]@%S%&f%aﬁ%%@%hdf:ﬁz the
th I i resi ol.e -.ha; Lesi uch as. p ,
Tl A B R s
e e R I e L A

il

resinis I'i'm ted to the mateéria | | e A
The fine.resin fibers, refer to, for exa e, ongat ed_thread|ike .
struct ur%e”“gcﬁg\cl)ijﬁgfa(ﬁ’i & eﬁnidﬁéﬁ rf%g%gg?ra? BF-tRdR 1669gArLTRE Sect i onal

shape of the fine resin fibers are not particularly limted, but the fine

resin fFBBF?pﬁﬁﬁ%ﬁéYaaﬁ@%ﬂﬁfﬁ &P a3 9B ca reefandkeviAnséét ilen.

Exanples of the fine resin fibers include polyethyl ene terephthalate (P
unnecessary to distinguish them) conriected to the battery

element 4 extend from a seal portion of the laminate film 41
“to the outside. The nonagueous electrolyte battery shown in
Fig. 3 has a configuration in which portions on both sides of
the concave portion 47 are bent in a direction of the concave
portion 47, as compared with the configuration of the

nonagqueous electrolyte battery shown in Fig. 2.

<Battery element 4>

The battery element 4 has, for example, an angular shape
or a flat shape, and is structured such that a band-shaped
positive electrode and a band-shaped negative electrode are
laminated through a polymer electrolyte and/or a separator and
wound in & longitudinal direction. The positive electrode
lead 42z and the negative electrode lead 42b are respectively
connected to the positive electrode and the negative electrode.
As described below in 6. Other Embodiments, the configuration
oI the battery element 4 is not limited thereto.

In order to improve acdhesion of the positive electrode

lead 42a and the negative electrode lead 42b with the Iaminate



22 pol ycarbonate (PC), polyinmde (Pl), polyphenylene ‘oxide, polyphenylene
sul fone (PPS), po ytetrafluoroethylene (PTFE),and the like. The fine resin
fibers are not limted to the materials illustrated. The fine resin
fibers preferably have a dianeter of 0.1 mto 50 m and nore preferably,
0.5 mto 20 m Further, the fine resig fibers should have a dianeter

smal ler than the filmthickness. The Tfine resin fibers preferably have a

di aneter equal to or smaller than half of the filmthickness, for exanple.
This isstiorennmesh necessarysd her srloadheskye,rgsin on,sealing on g he

peri phery of the fine resin fibers. It is preferable that thernal adhesive
resin exisst:s,d L C Lr.egtd.on. he, fi in-fihers
preferaEFytﬁgtgxgﬂﬁgﬁg%hgg%§§6g§%1Hgkggo% ah]ag§d%%négg%%§ eﬁg IﬁfEZOO mto
5000 m 4l fi resin fd I xcessively shor.t.,. enmeshing, between

t he finghggéggdfégg%éﬁﬁggfggggéﬁ %%gfgﬁégf$%éﬁy%§%9%ﬁ%%ﬁ§”§F§r ed

t oget he it he flow of resin duci f usi.on- bondi ng, ich deterjorates
resista%gghdggﬁhsgﬁgthPYEPﬁgﬁfF.OT %%ﬁ%%%ﬁﬁ%ﬁﬁ ﬁ%ﬁ ?ﬁ@TgPEﬁﬁgﬂaéﬁbunt is
smal |, rﬁsistance agaj, nst short-circuit is further deteriorated. If the
fine resfn froers tare extesstveryErong® FEUfSSHE Hey oeclredt iEhd i me of
filmformation- To obtain excellent characteristics, it is inportant that

t he siZBDBFcFﬁéaFVnEOrg&ﬁﬁ¢ﬁﬁﬁé@§i??@§ét within a suitable range and a
pseudo unwoven fabric state is formed 23 by enmeshing between the fine
resin fibers.The POSIGYTH ©baekvate dimhye 9 SSENMVESEAmitngdE ectriom

M croscope), the size of the fine resin fibers is obtained by nmeasuring the
di armet eFaAAd1fengel efrorf armpr@den eeninsed mMiTdierd (Porliexanpkésc8@pdef fibers
alternately selected and cal cul ati ng the average. \Wen the sectional shape
of the £Pbeectsra agid cke pdhenai apgterroflythe Tivetl e fheaenesot hehdi amet er

of the fine resin fiber. Wien the sectional shape of the fiber is not a
circle, pthet maxi mimdiamit e cafi vichemseeti abal 1 shape bewoescgzdiareter. The
length of the fiber is a length of the fiber in the axial direction.

| f the blendeddamauni refgatdierd EDectestn fdberSmksexeessi yal yohaege, the
sane characteristics as in the probl em when an unwoven fabric descri bed

bel ow i snuseshndefgatOdbecget evkosatedr- okt EBE@QE@B@eQne”BUBBlyﬁer
excessively small, there is a tendency for the resin thickness'to decrease

due to &hectlow of E@Erig@, angdiet gl takl ¢ 'Ega}ét‘}]&&@@%@&é weLhgach

ot her, which causes short-circuit. e dianeter or short side
| engt h L i R si n 4 be s .0 ggq e Lck s of ; t filmis t
m the %%%ngg%iaﬁgg%? oft%k% F?ﬁ%§%g§i?%ﬁ eﬂé§%552%§ 9% én%augﬁeto or
smal | er n. (r/t) | %._at, ol atio wth respect to thernal
adhesivréé ggTﬁé %ﬁé&gggﬁgedegébgg 5¥£%%é?%3$ﬁ5¥%%}% ?$%§?§ Fe égﬁlended

anountd¥g n.the sum of the transverse areas of the fine resin fibers in the
axi al r%%f%%% éﬁﬁxi é”g%rFP §PCt§E ang the negative electrode

conductor. As the positive electrode active materizl, the
negative electrode active material, and the polymer
electrolyte, the materials which have already been suggested
may be used.

The positive electrode can be formed by using, as the
positive electrode active material, a metal oxide, a metal
sulfide, or a specific polymer depending on the kind of battery
desired. For example, in the case of a lithium-ion battery,

as the positive electrode active material, a lithium composite



direction is substantially identical to the sectional area“in the thickness
direction of the film The dianmeter of the fine resin fibers is
obt ai ned by neasuring in the same nanner as described above. Wth
observation by an SEM (Scanning El ectron M croscope ) , the short side
length of the fine resin fibers is obgained by measuring the maxi mum val ue
of the wwdths of the fiber in the axial direction and the verti cal
direction for a predeterm ned nunber (for exanple, 30) of fibers _

al t er nathvekyosetest etkanth cal a4 o ihe V@AY here M 1 Anlessr i bed
above, the dianeter of the fine resin fibers should be smaller than the
filmthieknesss anghprefsnablayaithe dianpter of.thefine resin ftihers is
equal to or.smaller than half of the filmthickness.” If the dianeter of the
fine reshn. fibens ks excessi-vely smallgrn 1l he fi h'c§€E§§,

resi stancerggegi r%stc sﬁhg;ét-ci rcu%jt ?s éatvé:re}yjt}fgptgdssF%%%%T% r asorﬁlz,O t he

di anet er, _of A1 esinAgi S i referably larger an 10%.af the film
thicknegg.Jfﬁgﬁ%aneﬁ?é z*gg’d%g iggﬁﬁg ﬁ%% %hoﬁ@%ﬂieglén%Ph%dfoﬁhe fine

resin fiber. . A preferred rel atiaonshi, tween the filmthickness t
(i " anb CRE 8 at 5P o0F TERGTE Craaatain P (1% LOFTERS FPRE Fedn 1 ber s

is expressed b 1t (4m<r (4m. 0.5t (pm) . _Under this condition [O. 1t
(timr E¥nfs6. %%C?H%?ﬂ ,giog)amteféroﬁed“&ﬁg‘@ﬁ 1Pt BErERESCenddd rafditnt of the
fine resin fibers calculated by the expression (r/t)x100 vol %is |arger
than 10%V6l %-&Rd 25 equal to or smaller than 50 vol % at a volune ratio
with respect to the thermal adhesive resin. A particularly preferred
range of the BPBRACHCaf @M IGIS the FiRAE resiyliivbersomBoFata cange of 10
vol % to 25 vol%at a volune ratio with respect to the thermal adhesive
resin i Ancéinds biCeRoe &R0 eharbotCeni i tehiere 0<y<lin fhidraBoverdescri bed
nonaqueous el ectrolyte battery according to the first enbodi nent of the

i nvent i ohg kdse. ofTheoht tbi uns e evedowhda 1heappeiiengt pentiran ifimom whi ch
the el ectrode | eads 42 extend is fusion-bonded, and the opening portion
from whiach tieh el ectitade | eads 42.zext endcedhehe f usioryponded swicth
excel | ent adhesi on and sealing properties. Further, in the nonagueous

el ectrohyterhatteey yaceer dhagpbeithe<f enstcenbedizm@ntyofatthe iiznvent i on,
occurrence of short-circuit between the netal foil 41b and the el ectrode

| eads 4zcatitheitiae of busi:en-hendiing cAnde ;suppiessed-n <A ffefence from
el ated art> For ease of understandi ng of the nonaqueous el ectrolyte

bat t eryvagcondiqg t9,d.neahiyr st enbedi ment ,of L£bg | ventdpn, Lhe sexcel | ent
effects of the nonaqueous el ectrolyte battery according to"the first

cobo TERb PRl L eI o o ST N L, L i
the SanﬁaQrgglﬁgkéstEB%ther. In forming the positive electrode of
| such a positive electrode active material, a conductive agent
.or a binder may ke added.
A material capable of doping or dedoping lithium may be
used as the material for the negative electrode. For example,
a sparingly graphitized carbon-based material or a carbon
material of a graphite-based material may bes used.
Specifically, carbon materials, such as heat decomposable

carbons, cokes (pitch coke, needle coke, and petroleum coke),

graphites, wvitreous carbons, organic polymer compound



26 nonaqueous el ectrolyte battery according to the first enbodi nent of the
i nvention, the followng two nethods are exenplified: (1) a nmethod in which
a filmwhere an unwoven fabric is perneated with thernmal adhesive resin is
used, and (2) a nethod in which an inorganic filler is added. <(1) Problem
of a nethod in which a filmwhere an;unwoven fabric is perneated with

t hermal adhesive resin is used> According to the technique (1), the
t hi ckness or shape after being sealed is controlled by the unwoven fabric,
so it isadicfibiceuldodie ddegiane 4he resultihy ckpesscatpbhe zupwayemsf abric
even after being seal ed. The thernmal adhesive resin |layer has a thickness

equal tezorikhangeshihan e o hickagss ofn t be wwoves {abpeopand dehe
t hi ckness provides less flexibility than a fil mnade of resin al one.

Wenfi | megyerlap @ach-gthsy andare heats8aleds Heskn ROLLIONS LUt si de the
unwoven fabric are used, so it is necessary to overlap an appropriate

amount_ of gsles ofesay fhoalyeol g0 yonewen oty Le dsssad, Luse el ol ency

of resinis ickness 1s larger than t t her nmal
adhesi ve_resi A n. i.C IS, har def or m by typical
et - sedi T ag e TE S i Tt CFo Sty oF “thed SeA Shage! TH L
pressurization_is rel.eased at hig enper ature,..t he unwaven .fabric restores
P hi CRRGss SBieoro B ast Felt 9o aPER: T Cifedhtitnl il L RS mikes it
difficult to.control the tthkne%S of the seal p%étion. Further, it is
necessaly 986 a1 GWeEhEPHEl “4dRESTVE FESFRIET /pér RERCES Rtfo ‘e tHdi%es of the

unwoven fabric. If perneation is insufficient, air bubbles are m xed in and
gas i s BRPaRBedd4€the time of heat-sealing, which results in defective
seal or defective appearance. The flow of resin at the tine of sealing my
be limted, stéR PRat/TESsiN R Tofte | 6% PReelwrickhith ragreaade il m
separation, that is, delamnation. In the case of filmformation, a nethod
i s mai nhyxadopeedcilimahi chtehepdnl cadhésctecriesiin Bs lapplored ahg & unwoven
fabric in a nolten state, and other filmform ng nmethods are hard to adopt.
The | anehatitorlyethedl whend atempat £t 14 m ice iflerdred sics ralisa d imicbed. <(2)
Problem of a nmethod in which an inorganic filler is added> According to the
t echni qaep$2ynethe Reargpdlijmmaf orad g atetrheed pasdfart itdersmln adkesiive resin
containing fine resin

is compatible with the electrolytic solution. Examples of the

polymer material include silicon gels, acrylic gels,

acrylonitrile gels, poly-phosphazene modified polymers,

polyethylene oxide, and polypropylene oxide, composite

polymers, cross-lilinked polymers or modified polymers thereof,

and fluorine-based polymers, such as poly{vinylidene

fiuoride), poly{vinylidene

fluoride-co-tetrafluorocpropylene), and poly{vinyldiene

fluoride-co-trifluoroethylene), and mixtures thereof.

The electrolytic sclution component includes an aprotic
solvent which 1is able to disperse the foregoing polymer

material therein, for example, ethylene carbonate (EC),

propylene carbonate (PC), and butylene carbonate (BC). As the



fi bers can be adopted, but when a lamnate filmis nolded, the sliding
properties between a nold and a filmare deteriorated, and nol di ng
properties are degraded. A nolding machine is likely to be scratched, which
may result in frequent maintenance. During heat-sealing, high heat capacity
of the inorganic filler is deprived of sealing heat. Accordingly, it is
necessary to set strict sealing conditions, and as a result, a |am nate
filmmay be damaged. It is necessary to 28 increase heat supply, so when
heat supplytveanives kiltl ecndefiecti ies sealizRg YTRY wOEBUFhdus, teednsuf fici ent
bonding. If the filler is detached or separated fromthe film

cont am RakiONzABY= QEEM: riRsicdeckhes babt et andrsatelyeof the batdery may
be degraded. <Effects of nonaqueous el ectrolyte battery accordi'ng to first

enbodi mert Ofs the- 1 5Wepti O0>can be used include alkali metals and

alkaline earth metals. EXamples of the anion which can be used
include C17, Br, I, SCN, Cl0,, BF,, PF:, and CFi804 .
Specifically, lithium hexaflucrophosphate or lithium
tetra-fluorcphosphate 1is used as the electrolytic salt in a

concentration such that it can be dissolved in the electrolytic

solution.

" <Laminate film>

Fig. 4 is a sectional view of the nonagqueous electrolyie
battery taken aloﬁg the line L of Fig. 3. As shown in Fig.
4, the battery element 4 is housed in the laminate film 41.
The negative electrode lead 42b connected to the battery
element 4 extends outside the laminate film 41 such that a part
therecof is exposed to the outside of the laminate £ilm 41. The
sealant 43b 1is provided at a part of both surfaces of the
negative electrode lead 42b. The_négative electrode lead 42Zb
is sandwiched between the upper laminate film 41 and the lower
laminate fiim 41 through the sealant 43b. The same is also
applied to the positive electrode lead 42a and the sealant 43a.

Fig. 5 shows the secticonal structure of the laminate £ilm
41. The laminate film 41 is structured such that, in order

from the cutside toward the battery element 4, an outer resin



In the nonaqueous el ectrolyte battery according to the first enbodi nent of -
the invention, the sealants 43a and 43b and the inner resin film4lc for
bondi ng of the lamnate film 41l are nade of thermal adhesive resin
materials in which fine resin fibers are added to thermal adhesive resin.
Therefore, the problens inherent in the related art can be resol ved. That
i's, in the nonaqueous el ectrolyte battery according to the first enbodi nent
of the invention, the mninmum anmount for short-circuit prevention can be
ef fecti vely abded mEhe lf fmel rddsi, nahi bensr treenmelfivés dbcmatr botherifrere with
the flow of the thernmal adhesive resin, and the thernmal adhesive resin and
the finereesknitiahers have resin conponents in common. As a result,
conpatibility is good, and unlike an inorganic filler, there is no case
where separ at henciosesl Even 1fp} e e 4dheshveunest nrand sthe fine
resin fibers are separated and enter inside the battery, there is little
effect @Bysad eliasi Negethede are soktele than 1t Re: i norngani g, f lllilu%@éi 29
In the nonaqueous el ectrolyte battery according to the first enbod nent,
there i §ong)1dhfherencabrhween e heah caRACHEYL-OkuLAE LEBe hesi, fibers
and the heat capacity of the thernmal adhesive resin, "heat capacity control
at the pirg.gh hedl racablng.daes opL ghange-a3;conpared Wi g case where
a n-tefns

t her nmal esive resin is used al one. of "nol'dirng properties, there

is no case where _the slidin roperties _of resin.are deteriorated, and fine
fibers grgé %gprﬁgrlélgsuscﬁfea%ggﬁ}g K ré]tj%hifaﬁ‘én edi%%é“ha i e ﬁﬁﬁonﬁi nt enance
or the Like does not change as conpared with a case where thermal adhesive
resin i£ua§8a05|&%ﬁi PIEVENtIHTt BE WidrdGueotdY 8FRet PGy t &1 Bt t &Fy™accor di ng
to the first enbodinment of the invention, in order to manufacture a film
nmade of B EREFARPNAIRESITFE ThESi ARt Such as the inner resin film 41lc
for bonding or the sealants 43a _and 43b, various filmform ng nethods which
have al ready bBen FiigRjestréd imayfbénadbpt eds made ¢ or rexaipl éNva (t her nal
adhesive resin material which contains thermal adhesive resin and fine
resin fPbersthiychbe forapdtialatei (FRThdapetbyma nelocexeppeaoanmet,hod, such
as a T die nethod, an inflation nethod, or the |ike. In brief, the
melt exteughobasaet hod fdeaineflhod.i nAwhichaaingl ténrpatesi akyi alam extruder
is extruded froma die attached to the front end of the extruder and cool ed
so as tbenpdikac4dland ThedT- diee matthod ress ian etihodl & i svhicechlarflcatd nol t en
30 material extruded froma wide and flat die (T die) attached to the front
end of an text sudern listeealeetl omnaydrodtaBnd motde $01asihg 4 aem-anfii I m

The inflation nethod is a nethod in which a nolten material is extruded in

a tube sbape Higm A dHag=8RapedeCi & SuUh ala @ie, yexpandedk 6,2 predeter ni ned
di mensi on by blowi ng off air inside the tube, cooled, wound around a rol

so as te;fprma EbkMyonding wihe thewmml..adhesive sesin material may be
formed in a filmshape by a coex rusion nethod using an inflation nethod or

a T-die method, Jhecoextrusion iethad, iy a kindoal el Lo extiysiqn method

in which a plurality of material's are extruded at” one tinme so to overlap

cach OLiSE. gLk Al SO LSl T ot Pl £ B vl ppered (i1
resin f%Pfﬁséf%ﬁx?%&ggégﬁkonded,.the remaining one side becomes an
opening portion, and the eiectrode leads 42 connected to the
battery element 4 extend from the opening portion ocutside the
laminate £ilm 41. Thereafter, the opening portion is sealed
by fusion-bonding. |

At a portion of the opening portion where the electrode

leads 42 are sandwiched between the upper and lower laminate



For exanple, in the above-described first enbodi ment, instead of the inner
resin filmd4lc for bonding, a two-layered filmof a |ayer containing fine
resin fibers and a | ayer containing no fine resin fibers nmanufactured by a
coextrusion nethod may be used. O course, the two-layered filmmay be used
instead of the sealant 43a and 43b. ,, For exanple, by nelting thermnal
adhesive resin, adding fine resin fibers to thermal adhesive resin, and
stirring, aresin nmelt in which the fine resin fibers are uniformy bl ended
31 can Be1ght ainedneA: hhermabsagdhesivg 1esifMai&d aly can he fopned of the
resin nelt in a filmshape in one step by the nmelt extrusion thod.

Li ke the lampate fimA4l, -}Mmtshﬁ%&aé,gpggs%% Laghiation, mtfad Jor use | n

manuf acturing a lam nate film having l'uralify of Tayers, various mnethods

whi ch h b - N d, I f .th t hod
Ic %%eag%éf'?gé’n C?FQ}%“%%%%E%% gﬁ%rg gawgdl?gg'g thgxairg)cters%aoe iqagdrﬁnﬁat ioofl,

whi ch have ready been suggeste am nat’i on,” heat

extrusi coating, and the like. 2. Second ermbadi nent. <Configyration of
batteryagaéﬁ5 Sagdwj‘cglea.g%k?g%e%nﬁip?%%%ﬁ %r?g]p%"&eﬁ \)‘@r‘%%es#r i'Hy an
exanpl e 2f t.he cgn{iguratiog of .a batter ack according,to _a second
embodi mént JT% NSt AYBAEPort.s “RFE W4 t 67 y "BAEK 1 EP% or LeXaRBFS, T Hat tery
pack of a |lithiumion polgyer secondary battery having an angul ar or fl at
shape. A</¥RBGH FREERGE 65/ Eh8ChAPEEryERANE 1 SCEonfSiet didh MRl a

battery el ement 4 is covered with an external package 1, and a top cover 2
and a bePFoRPEEVEL LT &rle réBpeificelyVeng§aged ool iogefitAgstatrebotsh ends.
The top cover 2 is provided with openings 21, and contact portions of a
ci rcui t "BE&r duURB&SeduitE It HeStop fedved 12/ Lape it e talt Sicdé Bhkdughparhe
openings 21. Hereinafter, the opening with which the top cover 2 is engaged
i s refeiredrt oecasnaitiop- $ildefopenbndingridopke epediang Witk lwhitcloddie bottom
cover 3 is engaged is 32 referred to as a bottom si de openi ng.

lead 42/lower sealant 43/lower inner resin film 41lc for

bonding/lower metal foil 41b/lower outer resin film 41la.

If the opening portion is fusion-bonded, the inner resin

films 4lc for bonding arranged to be opposite each other are

bonded tc each other. At a portion where the electrode leads

42 are sandwiched between the upper and lower laminate films

41, the sealants 43 are bonded to the electrdd@ leads 42, The

sealants 43 are bonded to the inner resin films 41c for bonding.

The inner resin films 41c for bonding are bonded to the

electrode leads 42 through the sesalants 43.

<Configuration of sealant 43 and inner resin film 41c for
bonding>

In a battery pack according to the first embodiment, the
sealants 43 and the inner resin films 41c for bonding are made

0f thermal adhesive resin materials described below.



Hereinafter, the battery elenent 4, the external package 1, the top cover
2, and the bottomcover 3 will be described. <Battery el enent 4>

The configuration of the battery element 4 is the sane as the first

enbodi ment, and thus detailed description will be omtted. <External
package 1> Figs. 7A to 70 arg devel opnent di agrans show ng an
exanpl e of the shape of the external package 1 which covers the battery

el enent 4. As shown in Fig. 7A, the external package 1 is conposed of a
soft | apemataaftikm,| anwhitche tsapr edhdedvel th sd rhowsi svgi 08 ti7001 1Bef or

encl osing the battery elenent 4, and a hard lam nate filmlb which overl aps
t he sof Hekamipateihi Herlza1s0 as to cover the housing portion 15. A thernal
adhesi ve sheet 15a is disposed on an outer surface at a position
corresponding to the bottom surface of the housing portion 15. The housi ng
portion 15 provided in the soft lamnate filmla is formed in a concave
por i on.aqeordingohastihe shape alddaaitery el ement 4 by performing
drawi ng processing in advance with a nold, for exanple. The soft

| am nate fil I Ltahl g far_ f ] ousi N FLLO i,nt o whi ch
the battery g?%%e%ﬁegﬂk§ ?ﬁ@gﬁﬁgﬁiQ&%%ﬂgiﬁ r%gi%% b§%§§§§%n3h%%§aﬁs softer
t han thg QgrdvlaggngkeafilgL%b.x . 'EE%S 8A is a sectional view show ng
an exaone of 'thé gonflagr t6n SFlfhél oft lam nate filmla constituting

t he external package 1. The soft lamnate filmla has a noisture-proof and
insulating lamnate structure in which an adhesive |ayer 16a, a netal |ayer
17a, and a surface protective |ayer 18a are lamnated in order, and the
surf ace“pl6feeti ¢8'PaydF F§5£Gmes into contact with the hard lamnate film
| b. The adhesive |ayer 16a is made of the thermal adhesive resin
materi al deschf B FRSERE f RABES elboiTmnt TSTRE et antedrdeséivptivon of the
t hermal adhesive resin material is the sane as in the first enbodi nent and
Wi || notoweng epeag el i The( Beihesiarer l ey ére stiga sasiren tehinekness pbinfor
exanpl e, about 10 gmto 30 gm A nmetal |ayer 17a is nade of a soft
met al matetiakp and lhasm frunctl obP@f naypriovi ngedt r engt bhhof thbemeaxt er nal
package, and preventing noisture, oxygen, and |light fromentering and thus
pr ot ect edgetheccont ent sooAscl bl sebtsatads it enial zsapuyauhyiengost
suitable in ternms of |ightness, stretching properties, cost, and ease of
processi pg; , andl gbuebNUBhesueh) asc 802D 10rkB80%R0; hasedieantheudkd. st andard
is particularly used. The netal l|layer 17a has a thickness of, for exanple,

about 30,uptt8r)130P8M polymethylpentene polymer) or the like may be
used. The thermal adhesive resin is not limited %t¢ the

materials 1llustrated.

<Fine resin fiber>

The fine resin fibers refer to, for example, elongated
threadlike structures having a diameter equal to or smaller
than 100 pm. The secticnal shape of the fine resin fibers are
net particularly limited, but the fine resin fibers may be a
circle, an ellipse, o©r a rectangle in section. Examples of
the fine resin fibers include polyethylene terephthalate (PET),

polybutylene terephthalate {PBT), nylon, aramid,



The surface protective layer 18a has a function of 34 surface protection.
In terns of good appearance, toughness, flexibility, and the |iKke,

pol yol ef i n- based resin, polyanm de resin, polyimde-based resin, polyester,
or the like may be used. Specifically, nylon (Ny), polyethylene
terepht hal ate (PET), polyethyl ene naphthal ate (PEN), pol ybutyl ene
terepht hal ate (PBT), or pol ybutyl ene naphthal ate (PEN) may be used, and a
plurality of materials nay be sel ected and used. The surface protective

| ayer 18albasrdohhiekness) pof pdigrmaxanpl eI abeuil h4m1enS80cAiYe,

Fig. 8B is a sectional view show ng an exanple of the configuration of the
hard | apbngbeehiyhBhkbsu Thenbarebd gnibpate ok irk rBl'uQrQﬁaFt}‘gﬂ' dHaiprapshape after
bei ng bent, and can endure deformation fromthe outside. The hard | am nate
f'|”1|baH@5tﬁe @ﬁk@ateTﬁérEEBEV@ebEn“@iﬁ@r@”a@@hﬁétVﬁ1&%%%6 16bcpa metal

| ayer lib, and a surface protective layer 18b are lam nated in order.

The adhgsiy 15 %eg .16k .and tshe surface protective layer 18b of the hard

| aminate fi are the sane as the soft |ani nate fllntla The netal | ayer

17b de of e Ly | h
3003H18 o 3004RIE Basat gh ﬁ%@ft?grg‘%%% 279 FevEes P Eey et e

t hi ckness of ch Ia er of the S | am filmlg and the hard | am nate
filmlb# Fs“ﬁpgﬁ %Qy“%%ﬁé%t %?P%%hgf&gﬂgﬂqﬁ1£§}¥%e fBESPSERi ckness.
The hard. Iagtnate fllnllb overla E e soft, lamnate film 35 la so as to
cover thBSopehf ng St fFace ot SER ﬁo &R porfiorr A5mq il ¢hitdedasse as shown
. TA, the positional reIatlonshlp bet ween the soft lamnate filmla and the
hard | afi-h3t EFHA5RANS i s oeVi at8@. TRiv-Tsof tPPART RAEE FHARY 1353 & top- si de
|l ong side Ila and a bottomside |Iong side 12a having the sane |l ength, and a
| ef t - si He2BRGEE s¥dR] 13 %e%lrlueghghéﬁd}éalsﬁdﬁ tdicde 1iga tha¢rkngsehe same

|l ength. Simlarly, the hard lamnate filmlb has a top-side long side |lb
and a bépromrsigecl onghécdeslZy aviawy trheecsaiery engehpaanddhekeéfe- si de
short side 13b and a right-side short side 14b having the sane | ength. The
expresskensn| 86t meal rnghtn show dehelgiesiyt icdnalher élati orshnpfwhensvi ewed
toward the draw ng. The long sides |l b and 12b of the hard | am nate
filmlbIhate arkéngtblsuchstrhathddie Ishotte sieesrd3bn andiidb comerknt o
contact with each other or are opposite each other with a small gap in a
state whertektbeshetskngipertion 15 in which the battery elenent 4 is housed
is enclosed. The long sides ila and 12a of the soft lamnate filmla have a

I ength shortefythan,d rleeélqnciﬁﬂeq(%spl Lb.and 120,09k Lhe rlf'@‘flq d2miNg %‘\e film

| b. For exanple the |l ong sides a and 12a”of the sof amnate filmla

have a Lenghhogugh that dhe. Shortcsides. 18, apd Jda goms,d nto-coptact with

each ot her or ar'e opposite edc gap i'n‘a State where the

housi NgepALLIAN 131 Whi £h tﬁ&%{t&%ﬁt@tﬁﬂémﬁe 1094589 o, eqcl osed

The gap i n the so I'am nat e iI"s not mte gap but may
be a CeEt %er}m\@gﬂt Pibers decreases, and the fine resin fibers are moved

together with the flow of resin during fusion-bonding, which
deteriorates resistance against short-circuit. Inparticular,
if the Dblended amount is small, resistance against
short-circuit is further deteriorated. If the fine resin
fibers are excessively leng, fluffing may occur at the time
¢f film formaticon. To obtailn excellent characteristics, 1t
is important that the size of the fine resin fibers is set within

a suiltable range and a pseudo unwoven fabric stazte is formed



36 The short sides 13a and 14a of the soft lamnate filmla are :
slightly shorter than the short sides 13b and 14b of the hard lamnate film
| b. Therefore, the soft lamnate filmla and the hard lam nate filmlb can
be | am nated such that only the hard lamnate filmlb exists on the top

side. \Wen this happens, the periphesal surface of the top cover 2 provided
at the top-side opening can be fusion-bonded by the adhesive | ayer 16b of
the hard lamnate filmlb. On the bottom side, the adhesive |ayer 16b of

the hardyl afiRate nlg bkl mey Hhe exposed ;such that the peripheral surface
of the bottom cover 3 provided at the bottom side opening can be

fusi on- bondedyRy nt headhesivve, ] aygy 1@b ofschhne E@égnﬁfg%nakﬁeEUggplb. <Top
cover > The top cover 2 is engaged with the to side opering of the
ext er naly: S S o t op-Si de nL Ng. e.to over 2 1is
providegw%??%%gﬁﬁﬁfcgpg %%g? ,Pzﬁﬁagﬁg%tgégégl%gﬁgrédg%ﬁﬁﬂgﬁjl(%gﬁ’are | ed
fromth [ 4_are_c ected to the circuit .board. A
protectﬁggggﬁﬁg i?h?ﬂgﬁ% ?%%“a§?§2%%$ %ﬁﬁgmbfbpéggﬁ ﬁrgﬁéW%%PFﬂgﬁﬁh as a
fuse, a(gggz aXLheinist?E, or .the like, an | D resistor for identifying a
battery 'pack, “ARd-the | PRe aPé mbaRELd oAlfReTerFlyit S66&FESSA pitrality
of, for _exa I%” three contact portions are provided in the circuit board.
The pr oF@EﬁHEﬁ‘ ¢PECUTR 24FS69%8ncl Bia88 Wit PECE P ABMtaRS A e 8708&condary
battery and controlling FETs (Field Effect Transistor) and charge/di scharge
control *EEFsSrcle, tRHSIERSter Ohridd éd il ssbeicegarso thkedbanesey el enent
4. If the tenperature of the battery element 4 is higher than a set
t enper aPlirtdie fhéepres Suddém s | Horcsases dartel wot) istalper e§idtanébeso as to
substantially shut off a current flowing in the battery. The fuse and the
t her m st 8rn@ak e2 at suc bonrdt e dimsediesnatet e bhakt eeytébemenshdpeand i f
the tenperature of the battery elenent 4 is higher then a set tenperature,
shuts obécamear redfahkoaing Thethenpahtefythe fiberThe prokegthonscircuit
including the IC for nonitoring the battery elenent 4 and controlling FETs
and thetchardgektdi sahangeaconlr airEEtscmmnitors a vol tage of the battery
element 4 and if the voltage of the battery elenent 4 exceeds 4 . 3 Vto 4
4V, turns off thhe whatged capbrek FET seeass i@ prabihi tr gharging. The
protection circuit also nonitors the voltage of the secondary battery and

i f the wpttagevel ythergecondacyhattery falkscbekow %@E%%hg&@&%om bi ti on

vol tage, turns off the discharge control FET so as to prohibit discharging.

<Bott om,goNeER pnwovenTE%H%E5(H@§9%§$%§ b818u" e8I 1y e@%%gqugrbgrOVided

-at the bottomside end surface of t attery pack. om cover 3 is

CRaOEILAP: LPgconen . BOLL LNl S APl pAgKRSE., Wkgl o T
there 1s a tendency for the resin thickness to decrease due
to the flow of resin, and metal foils come into contact with
each other, which causes short-circuit.
When the diameter or short side length of the fine resin
fibers is r um, and the thickness of the filmis t um, the blended
amount of the fine resin fibers is set to be equal to or smaller
than (r/t)x100 vol% at a volume ratic with respect to thermal
adhesive resin. The blended amount of the fine resin fibers

is a blended amount when the sum of the transverse areas of

the fine resin fibers in the axial direction and the vertical



38 the external package 1, and is adhered to the battery cell by
fusion-bonding or the like. <Method of manufacturing battery pack> A
met hod of manufacturing a battery pack according to the second enbodi nent

of the invention will be described. <Manufacturing step of battery el enent
4> First, a positive electrodg,and a negative el ectrode havi ng gel
electrolyte layers fornmed on both surfaces, and a separator are | am nated
in order of the negative el ectrode, the separator, and the positive

el ectrode rethe dramknaties ¢ snWoanth arund; & f lat +gare. Lp; the 1ongl tyudi nal

direction nultiple tines, thereby manufacturing the wnding type battery

el enent +4o <BXlernRals package oald ng, steps, Next, the housing portion

15 for enclosing the battery elenment 4 is nolded in the soft |amnate film

la by, for example: feep drawing mlding. In this. case 35 .shown dn Fig.

7A, the housing portion _ 0 amnate i Fa %S0 as to
e e HE KRN ALER, L e Lo, L L Senl el o ThRARLlerY
filmia, Next, 2350000 &), Fldan v e hard lamnate filmib is 39
side length of the fine resin fibers is obtained by measuring
the maximum value of the widths of the fiber in the axial
direction andthe vertical direction for a predetermined number
(for example, 30) of fibers alternatively selected and
calculating the average.

As described above, the diameter of the fine resin fibers
should be smaller than the film thickness, and preferably, the
diameter of the fine resin fibers is equal to or smaller than
nalf of the film thickness. If the diameter of the fine resin
fibers 1s excessively smaller than the film thickness,
resistance against short-circuit is deteriorated. For this
reason, the diameter of the fine resin fibers is preferably
larger than 10% of the film thickness. The same is zlso applied
Lo the short side length of the fine resin fiber.

A preferred relationship between the film thickness t
{um) and the diameter or short side length r (um) of the fine
resin fibers is expressedby 0.1t (pm)<r (um)<0.5t (um). Under
this condition [0.1t (um)<r (um)<0.5t {um)], a preferred upper

limit of the blended amount of the fine resin fibers calculated

by the expression (r/t}x100 veol% is larger than 10 vol% and



| ami nated at a position slightly deviated to the right with respect to the
soft lamnate filmla. Thus, in a state where the soft lamnate filmla and
the hard lamnate filmlb are |am nated, as shown in Fig. 7A, a left region
where only the soft lamnate film'a is |ocated, a right region where only
the hard lamnate filmlb is | ocated,gccur. The reason why the
positions are deviated as descri bed above is to enabl e the adhesive |ayer
16a of the soft lamnate filmla and the adhesive |ayer 16b of the hard

| ani nat edfidimtbbo t erbe 1adhergd $© @achaot heso Wit ra-geryain wi after the
end portions of the soft lamnate filmla and the hard | am nat iTmlb are

bent outwardf romihe koidom-gurface, of the housing portion 15.
Next, in a state of the arrangenent rel ationship showm in Fig. 7A, four

sides on the pegi ' ' A i rtion-15 ar
fusion-bonded@M%%Fgg?géggﬁggﬁﬁggggﬁgg.P %é%%?s%ggsggegﬁ%&eﬁ???%tﬁ% tion
where t adhesi l.ayer. d.the adhesiv yer. 16b averl| ap each other
may be ?&gigﬁﬁ%o% 5&% ?%bé%%hﬁg ﬁ%n%e??n?ﬁeoge# phat§ ot %%éﬁ Ust'ng
portion_15 ks_fusion-bonded, thereby sealing the battery el enent 4.

Next, a$ ? e %aﬁ,&g_ W?ﬂ? Lot Her hut© adtesi et e HaviGigt i 10

predet erm_ned shape i.s provided qutsjde the bottom surface of the housing
portiontfngTﬁg Fﬁ@?ﬂéﬁ”ﬁﬁﬁ@ﬁaﬁ§§ﬁﬁﬁﬁt%%%ris an auxiliary menber for

fusi on-bonding the surface 40 protective |ayers 18a of the soft |am nate
filmla by hedlii hg® PPEFErdBFFIiPRE PREARMECAGhEIIEFE rShedte Dod trawl ng a

t hi ckness of about 10 mto 60 pmw th respect to the total thickness and
havi ng &REFFIRG p6i FEcof La6uRBbPI0OSS wfedheTHe viedrimal, adivesiofe sheet
15a preferably has a nelting point such that heat has no effect on the
bat t er yCEREFEAt 14. achievedNeRen adeshowning Eiog.ti®n Hotm emdsioftide soft
|am nate filmla and the hard lamnate filmlb, the short sides 13a and 1l4a
and theeshortogiedésaliBb4andxt4bdate fent ohrivandiey,t ewar dhehepeuwtisigde of the
bottom surface of the housing portion 15 of the soft lamnate filmla.

Then, therendnpditdmonshotht htesoélebambaat e ddddn ka anddfe harddani nate
filmlb are fusion-bonded, and the soft lamnate filmla is fusion-bonded
to the dussbdebofidthesbot tomesurdacedebsthe HoUsing PR bieR154 Lthus, the
soft lamnate filmla and the hard lamnate filmlb are fixed in a closed

state wherenthe houshegnsesyiedudSelBowhich the battery ebemenl, 4. s housed
is enclosed. That is, the top-side opening and the bottoms e opening are

formed.the rirA8 ShewnyiReFEO. 520A 1N a,sta erg the hattery el ement 4
i s packaged, the short sidgs 13% and 14b S?E?Egoﬁgrdgrgg?ﬁgﬁé%fi%é?lb cone
into cogtact-with . each_ot, kot he.end surfags reof are opposite each
other with a snaIF gap? a%%kaquiﬁ%ﬁ%?'dé%hrsfP$n%$§eg?%eeE§rd%B§Winate
filmlb; ort sides.l3a and 14a of the soft laminate filmla cone into
cont act %%?ﬁ gglgeaghgo?ﬁég 8? ?H@lgﬁdEgﬁr155%§R¥hg¥%d?H%ﬁ%?%%%%site each
other with a small gap, and a joint L2 occurs.

<Difference from related art>

For ease of understanding of the nonaguecus electrolyte
battery according to the first embodiment of the invention,
the excellent effects of the nonaqueous glectrelyte battery
according to the first embodiment of the invention as compared
with the related art will be described with reference to the
related art.

As the related art for solving the same problem as the



Fig. 10A shows an exanple where the short sides 13a and 14a of the soft

lam nate filmla come into contact wwth each other or the end surfaces

t hereof are opposite each other. The end surfaces of the short sides 13a
and 14a of the soft lanminate filmla maybe opposite each other with a gap
of a certain wdth. As shownz2iegn Fig. 10A, the surface protective

| ayer 18a of the soft lamnate filmla is |ocated in contact with the

upper si deof t het her nal adhesi vesheet 15a. Thus, the thernal adhesive sheet 15a
i s sandwchedebet weehethecdurtackaptetrect aveckdyens t8a,tse tharsurface
protective |ayers 18a can be bonded to each other by applying heat fromthe
out si deemdheimdhest¥ethayenveatand ,t hécadhesi mei d@ayero Itbrlobds hersof t

lam nate filmla and the hard lamnate filmlb are opposite and cone into
cont actexéhh) eachdot her, asuehhbhati nt ke iadhesi ¥ h ayes se 168 andodéh can be
bonded to each other by applying heat fromthe outside. As shown in

a sectional; viewof Rl 403 c5ealants Ghirare 4 edsded: anubeyh shdes of the
negative el ectrode | ead 5b, and the negative el ectrode | ead 5b is

sandwi ched betuegn the saftnl agi nate tihlim I 1and the hard | aminate filmlb
t hrough the sealants 6b. Specifically, the negative electrode lead 5b is
sandw ched between the adhesive | ayer 16a of the soft lamnate filmla and
t he adhesive | ayer 16b of the hard lamnate 42 filmlb through the
seal ant o Flg. 10B is sectional ,vi t I i .of Fig. 9.
The sed?&ﬁ?gr are” Eﬁgegpoﬁh%nﬁﬁgﬁgl §¥%¥?§§§r%5%?%gkgﬁ'nEQ?QEl?esin
material. The sane is.%ksg ag&laedd%o seal ants 6a provided on both sides of
the postfiVerBFectrotie fealdcsqsl 2dnesSiyR S i*d possibl e to manufacture
a battery pack in which a Ianinate;ﬂéé?fifo‘_erv § as an external package,
sima

Wit hout usi ng*ECPHBxHIRet @ dde® e Tofd SMCRGU EPr 8RgPRGEFr anes

made of resin on both sides. <Too cover engagenent step> | Next, as
shown | afFey.Laing i laedts a8 treadscsay ands SH ek dritéct%ed SCo& circuit

board 22 by, for exanple, resistance welding or ultrasonic welding. Next,
as showhsi®iFfgeulz, toheéscreeaft theards22 rsirnsereedfi Al® BREOHHENI ng
surface of the top cover 2, and the top cover 2 is attached to the circuit
board 2Ralsviasetencafeert heivireakfieboarth@2thFheal opdbovers2risia

resi n-nol ded product manufactured by, for exanple, separate injection

mol di ngleyet hieaki kethicknessAebhoktli hg poriesoperstpeovidedthnckhestop cover
2 so as to hold the circuit board 22 horizontally. At the top surface of

t he topcgoverz 2untvbiee opeinings Zhdr enhpr ovit dednhat s pasiddions coesespondi ng
to the contact portions 23 of the circuit board 22. The contact portions 23

face theieutsi der thnugh fihe, peaigTuse 24n 2Thed.opweever: 1Znd svsellzsbo have a
width slightly 4
each other and are heat-sealed, resin porticons outside the
unwoven fabric are used, so it 1s necessary te overlap an
appropriate amount of resin. Accordingly, 1f an unwoven
fabric 1is used, use efficiency of resin is béd, and the
thickness is larger than the filmmade of thermal adhesive resin
alone,
An unwoven fabric 1s hard to deform by typical
heat-sealing, so it is difficult to contrcl the seal shape.

1f pressurization is released at high temperature, the unwoven

fabric restores 1its thickness due to elasticity after



smal | er than the inside dinension of the height of the opening at the
top-side end surface of the external package 1. Next, as shown in Fig. 13,
a holder 24 is conbined the top cover 2. The holder 24 is a resin-nol ded
product manufactured by, for exanple, separate injection nolding or the

| i ke. Ribs 25a, 25b, and 25c are resgpectively provided at both ends and the
center of the holder 24 so as to protrude toward the top cover 2. The end
surfaces of the ribs 25a, 25b, and 25c becone surfaces for receiving the

ci rcui t hbearde22inp, tliel dropakevert 2i fsocthe wh couktobadredtR2ceansbe
reliably supported. Next, as indicated by an arrow R of Fig. 14, the
top cover hapdalhe ol ster 2diengagedcwid heeach sothes anew etatediby 90
degrees in a counterclockw se direction by hand or jig. As a result, the

circui t sgnakdvaZairchoirse hnocatednbordzonbakky 4 snkagaladvecbireal ly. In
this case, the circuit board 22 is sandw ched between the top cover 2 and

the hol derp24,a8d; b8 Dot 1gxpesed: LA+t hg;oubshdessSUEh Lhakqr ohakhan can be
made wi thout touching the circuit board Next, as shown in Fig.

22.
o oh heghoh £ Rl Al ! R hol deTo b e dushed, | onard, Lhehon shde

opening (in a direction of an arrow ding the el ectrode | eads

5a and §Qfegpy§e §Q§lEﬂpd%%%%%i%eagg?gggagggqerTgé P%%ﬁ%ﬂg§%%g8$%gh the

t op- si de opening. As descri bed abo € t'ep coveér as a w slightly
smal | er éhag.tge %nner?d%negsion oi.thg gpening, §o+ 44 the top_cover 2 and
the hol §8F 28" Th the ti'Pclift Board 22°8andwrch&d>theFabet Redn"chn be
housed %g a space defiged by the hard Ignhgate fjlnllb around the end
sur f aceToFP*t he Exter nP1Fackhyd £3% ot t ohfic Ve 2 Ehgagenent et epS-

Next, as shown in Fig. 15, the sidewall  of the bottom cover 3 is pushed
toward BRe3BpRAFhGRof the BG tTIESi de endmsarFaEce 160t e BXEMal Spackage 1
(in a direction of an arrow 52). Thus, the sidewall of the bottom cover 3

i s engafedn il t HleheeHhotlt oth st d loar ngdhard the ssott ém sPBéiepeAPng i s
covered with the main body of the bottom cover 3. The bottom cover 3 is a

r esi n- ngh dee pyoductomanut ack unett by, state exanpl etheepat Aref¢npaoyi on
nol di ng or the |ike. <Fusion-bonding step> Next, fusion-bonding is
per f or nedtbyves the émtid etbengbbtby &'hd glamhattisn achéatierwiddrock nmade of
a nmetal, such as copper or the like, is pressed around the top-side end of
t he extezmatapackage isvéotmedl by sdsas ltaifkesi.on- bond t he peri pheral
surface of the top cover 2 and the adhesive | ayer 16b as the inner surface
of the hard lanminate filmlb. Simlarly, the heater bl ock nay be pressed
around the bottom side end of the external package 1 so as to fusion-bond

the perkpheralorsunf aces efetirhe batdiomcaver nd-and:the: adhesievedgeas
According to the techrnigue (2), the same film-forming

method as for thermal adhesive resin containing fine resin

fibers can be adopted, but when a laminate film is molded, the
sliding properties between a mold and a £film are deteriorated,

and molding properties are degraded. A mclding machine is
likely to be scratched, which may result in frequent
maintenance. During heat-sealing, high heat capacity of the
incrganic filler is deprived of sealing heat. Accordingly,

it is necessary to set strict sealing conditions, and as a

result, a laminate £ilm may be damaged. t 1s necessary to



l.ayer 16b as the inner surface of the hard lamnate filmlb. <Resin

i njection step> Next, nolten resin (hot nelting material) is filled
bet ween the battery elenment 4 and the bottom cover 3 through a through hol e
(not shown) provided in the bottomcover 3 and solidified. Thus, the bottom
cover 3 is adhered to the end surfacggof the battery element 4. The filled
resin may be in a lowviscosity state at the tinme of nolding. Though not
particularly limted, a polyan de-based hot nelt, a polyol efin-based hot

nel t, annackpsenitddd esﬁppﬁgi,e@% copoh YRRE(ABR)p1Prvihe-Li ke may be used.
Mol ten resin may be filled between the top cover and the battery el enent
4. In th:$:6a5€ t t hol ; - Al i, 1 he -t-op cover
2, and nolten rgs?E§%§§gbﬁggn?gggggd??Jﬁ?ﬁﬁ%xsﬁgﬁﬁg ho eé#HV$1hIfhe

above- deseri hgd 18t eps,g t@%gg%géﬁy @?Cks@ﬁ%P%ﬂégga%?ohhetiSCOQQ1%FbOdi”Eﬂt

of the invention i1s manufacture ery pack according to
t he sec g‘ i t % jnvention, tge ane effects_as in the first
enbodingﬁ tggﬁﬂggqgﬁt%? G%QS%% ﬁ%ﬁ%éfiEﬁﬁb ?ﬁgﬁfy' and S%f%éycﬁﬁtgﬁﬁ 17 show
the configuration o% a_nonagueous el ectrolyte battery according to a third
enbodinéﬁf“ggytﬁgy 6 ﬁﬁ@gﬁ%yéﬁ. As- shown in Figs. 16 and 17, the
nonaqueous el ectrolyte battery has a battery elenent 54 which is housed in
a concave portion 47 formed in a lamnate film41 and seal ed by
fusion-bondi ng three sides excluding a bent side on the periphery of the
bat t er y “efFeRERE B4 NFHFETTBHRUEG Prredstitedattery apgoshbm UGt 17, the
nonaqueous el ectrolyte battery is configured such that a positive el ectrode
| ead 628TEAG1IESAREGAET F8cell8¥Erode™ead 62b respective connected to a
positive electrode and a negative electrode extend in the sane direction
froma seal péntion minadesdaminaetfélmeabattahe soutesidieng Thethesitive
el ectrode | ead 62a and the negative electrode | ead 62b are suitably
ref erreditetasmbbéétirodeckeats whernictohs theeeessaty st @3di ahiinggibsh t hem

and the inner resin film 41c for bonding of the laminate film

41 are made of thermal adhesive resin materials in which fine

resin fibers are added to thermal adhesive resin. Therefore,

the problems inherent in the related art can be resclved. That

i1s, in the nonaqueous electrolyte battery according to the
first embodiment of the'invention, the minimum amcunt for
short-circuit prevention can be effectively added. The fine
resin fibers themselves do not interfere with the flow of the
thermal adhesive resin, and the thermal adhesive resin and the
fineresin fibers have resin components in common. Asa result,
compatibility is good, and unlike an inorganic filler, thers
is no case where separation occurs. Even if the thermal
achesive resin and the fine resin fibers are separated and enter

inside the battery, there is little effect on safety since they

are softer than the inorganic filler.



<Battery el enent 54> Abattery el ement 54 has, for exanple, an
angul ar or flat shape, and is structured such that a band-shaped positive
el ectrode and a band-shaped negative el ectrode are | am nated through a

pol ymer el ectrolyte and/or a separator and wound in the |ongitudinal
direction. The positive el ectrode | eagd 62a made of, for exanple, alum num
(Al') or the like is connected to the positive electrode. The negative

el ectrode | ead 62b nmade of, for exanple, nickel (Ni) or the like is

connected to ElﬁetﬂégﬁbhﬁgugbﬁgtéPé‘@trJhﬂ?t@%é*ﬁé@y?A@@éi‘@ﬂ%|te@_dc1‘§@a and
the negative 47 electrode |ead 62b have a | arge w dth. The  positive

| h ) ' h i dt h.
el ectrode J8ack©62a gty 4 he- negat is e £ %E%A@ég%%%gﬁv%ﬁer ot te t

The el ectrode | eads having a large width are suit used fo ery in

whi ch | oy eat gl schal ge i, BELLOLRgy M Belieclarge widih of the

el ectrode” resi stance when a large curren can decCr ease and

heat gener I .ode, | eads_can. be reduced. The sitive
ol oot Fode T aad BIE L% ReoREGalTag SFBerT bhe T aRboB7t et ariabt y have &
wi dt h e%ua%_ﬁo r. | arger thqg 0% of the width of thg battery el enent 54.

If the posSitive eléctTode 1ead 6247 antd® t id™Hegati Y& -8 Ecticde "4 62b have
a wdth _less than 50% of the w dth of thf battery el ement 54, resistance
when a [FAFFEECuAERS FiuS Ty thcreaded ana - defBct&Imay “dc AR HUX t 0 heat

generation. The positive electrode | ead 62a and the negative el ectrode | ead

62b pr ePEPEBILY Uidve “ASKEIER BHUBFSE VRIS fdlY &l tHdiD FHvRRSTE tiRes et t ery
width. If the positive electrode |ead 62a and the negative el ectrode |ead
62b havé <& atR ﬁﬁ?@éﬁofﬁﬁﬁdQS@@éff%h@ 5€@¢é$yaV@cn¢ﬁ efectsinems easi |y
occur at the seal portion. ‘The positive electrode |ead 62a and the
negat i véceEéstitede theatos 2B nar aditfifer eptnd maliengriancSpeci firzalllike t he
positive el ectrode | ead 62a has a | ength shorter than the | ength of the
negat i veécelsegtt adel®ad s62bmpared with a case where thermal adhesive
resin is used alone.
In the nonagqueocus electrolyte battery according to the
first embodiment of the invention, in order to manufacture a
film made of a thermal adhesive resin material, such as the
inner resin film 41c for bonding or the sealants 43a and 43b,
various film-forming methods which have already been suggested
may be adopted.
For example, a thermal adhesive resin material which
contains thermal adhesive resin and fine resin fibers may be
formed in a film shape by a melt extrusion method, such as a
T die method, an inflation method, or the like.
In brief, the melt extrusion method is a method in which
amocltenmaterial in an extruder is extruded from a die attached

to the front end of the extruder and cocled so as to mold a

film. The T-die methed is a method in which a flat molten



Seal ant 63a ‘to 63d are nade of thermal adhesive resin materials containing
adhesive resin and fine resin fibers 48 described in the first enbodi nent.
The sealant 63a is arranged at a part of the surface of the positive

el ectrode | ead 62a facing the lamnate film41 so as to inprove adhesion
with the lamnate film41l. The seal afit 63b is arranged at a part of the
surface of the positive electrode | ead 62a facing the negative el ectrode

| ead 62b. The seal ant 63a _and the seal ant 63b are bonded to each other.
The seal'@hE*63d PETarfgAgédCRt 2avpaft 26f thétstifadé 6f 5t héthégasve

el ectrode | ead 62b facing the lam nate film41l so as to inprove adhesion
wi th theol et ngfent i97A AL aThexssargst 163eCrscdreamed et 2apa Gt t he
surface of the negative el ectrode | ead 62b facing the positive el ectrode

| ead 62a¢ Fhetgedbant 263¢ land the seal ant 63d are bonded to each other. The
seal ant 63b and the seal ant 63c are arranged so as to suppress occurrence
of short-circilhe beddasecrhengusidi ve e ecttivde Leadv!B82zh andrmoligeemegati ve
el ectrode |l ead 62b come into direct contact with each other. The seal ant
63b andmthersealantx63cdate rhbanded thapacireot hering-shapedicgrcl8 ashows t he
sectional structure taken along the line a-a' of Fig. 17. As shown in Fig.
18, thedpesiéiyenebecid aderkaadcbanandcthenpegatbye ehwectq ader l.ead 62b
having the sane width are arranged such that one end thereof in the width
directi pasapne tpeated=atcdhe=8aMP-ROSI 4O @sa the ptheraend tthereef in the
wi dth direction. The seal ant 63b and the seal ant 63c are provi ded between
the posktiye electrode |ead 49 62a and the negative el ectrode |ead 62b.
Thus, the surface of the positive el ectrode | ead 62a facing the negative

el ectrode le 2b h face,. of . i I Q{QQ% 62b

faci ng the pggF?iV%@é %%t%%%%é ggd‘%%%ﬁgg%g%%€££ac§ éﬁﬁér t #%ﬁg % he

seal ant .63b and_the seal ant. 63c. in t t hi ckness di.rection of the battery.
A pof TOnERRRF et Mo T i V-1 A Tiio 1ea &2 thnd SChe magE e

el ectrode | ead 62b are motrﬁandmﬁcq§d bet ween .t he upper. .and |ower |am nate
films 415 fhe FrRePSTeRFn Fi'me AL 61 Borth ntP of- T Ke © “aftf -1ower

lam nate filns 41 are opposite each other. , ,

At apor t EERRREFEPN UG veePectitidde Pedt 625 End Che TRGEE 1385 elPé& r ode

| ead 62b are not sandw ched between the upper and |ower lanminate filns 41,
the i nn@KTEBSER Bl AES42EME 0FC bohdihg 6 tHe o dRF 1 olier™N &filfate fil ns
41 are opposite each other through the sealants 63a to 63d. . At a
porti onCRRABEELERENPBST PV e eeERBda e ead 620l iR e hé Hayati ¥ aélsect r ode

| ead 62b are sandw ched between the upper and |ower lamnate filns 41, the
fol | owi agnsadstopeliisenudeinuppbercaaintate LevEm 40hsaaliams 63a/fpositive

el ectrode | ead 62a/ seal ant 63b/seal ant 63c/ negative el ectrode | ead

62b/ seatantn63dbkowerazhakiendenfid.m 41. Specifically, the foll ow ng
structure is nmade: upper outer resin film4la/upper netal foil 41b/upper
inner resin frbm 4iembde, bondi ng/ sealrantic63al pesi fiveteketbroderritead

62a/ seal ant 63b/seal ant 63c/ negative el ectrode | ead 62b/seal ant 63d/| ower

inner regkBead of the inner resin film 41c for bonding, a two-layered
film of a layer containing fine resin fibers and a layer
containing no fine resin fibers manufactured by a coextrusion
method may be used. Of course, the two-layered film may be

used instead of the sealant 43a and 43b.
For example, by melting thermal adhesive resin, adding
fine resin fibers to thermal achesive resin, and stirring, a

resinmelt in which the fine resin fibers are uniformly blended



SO film4lc for bonding/lower netal foil 41b/lower outer resin film4la.
The opposing inner resin films 41c for bonding are bonded to each other. At
a portion where the inner resin films 41c for bonding are opposite each

ot her through the sealants 63a to 63d, the opposing inner resin filns 4lc
for bonding are bonded to each otherz; The seal ant 63a is bonded to the
positive electrode | ead 62a. The seal ant 63a and the upper inner resin
filmd4lc for bonding are bonded to each other. The upper inner resin film
41c forchandenghtsibented At a Hehenglosidi e et eet s 0Odembeadi 62ackir augh t he
seal ant 63a. The seal ant 63d is bonded to the negative electrode | ead 62b.

The seakaphc63drandet heskaweelinner ar esim thlapaAle boe kergl By ang bonded
to each other. The |ower inner resin7 41c for bonding is bonded to the
negat i vgeekegliode :lead H62h 4 hrough the seal ant 63d. The seal ant 63b and
the seal ant 63c are bonded to each other. The seal ant 63b is bonded to the

negative el ecgrode | gad, %%ttwwgh&h%stq—@'r% r@?’fteﬁ twlaﬁ%'n%ggboﬁ?’c s

bonded to the positive electrode [ead 62a thrcough e seal ant

Fig. 19A i top view il ystrating the configuration.of exiended portions
of the @%E???véggie%$¥g é ﬁ%%ﬁé%ﬁgg“fﬁggnggéF%VQ éﬁ%2?$%%e§%gg§86 , and

the sealants 633 Lo 53g.ext nglng.nomAbe, 4l opte Jd LAk Fildo2 is a

suggested may be adopted. Examples ¢f the methods which have
already been suggested include dry laminaticn, heat laminaticn,

extrusion coating, and the like.

2. Second embodiment
<Configuration of battery pack>

Fig. € is an exploded perspective view showing an example
of the coniiguration of a battéry pack according to a second
embodiment of the invention. The batterypackis, for example,
a battery pack of a lithium-ion polymer secondary battery
having an angular or flat shape. AsshowninFig. 6, thebattery
pack i1s configured such that a battery element 4 is covered
with an external package 1, and a top cover 2 and a bottom cov.er
3 are respectively engaged with openings at both ends. The
top cover 2 is provided with openings 21, and contact portions
of a circult board housed in the top cover 2 face the outside
through the openings 21. Hereinafter, the opening with which
the top cover 2 is engaged is referred to as a top-side opening,

and the opening with which the bottom cover 3 is engaged is



vi ew taken along the likne b-b' of Fig. 19A As shown in Figs. 19A
and 19B, the extended portions of the positive electrode | ead 62a and the
negative electrode | ead 62b are different in length. That is, the extended
portion of the positive electrode |lead 62a is set to have a |l ength shorter
than the Iength of the extended portipn of the negative electrode | ead 62b.
The seal ant 63a and the seal ant 63b arranged on both surfaces of the
positive electrode |l ead 62a have a wdth larger than the width of the
positiveesgkeetrode lead GRatoiheiex endedmprtions of the seal ant 63a and
t he sealant 63b are set to have a length snmaller than the I ength of the

ext ended portHercohathe rhosid ke relrectrodent endt82asxddss 1 the syf ace of
the positive electrode | ead 62a facing the sealant 63a has a portion which
is covenedeuithythes-seal antB3anand-arpartden Which i 3Nk ccovered with the
seal ant 63a. The surface of the positive el ectrode I'ead 62a facing the
seal ant 63b has a portion which is covered with the sealant 63b and a
portion which.is not covered with the seal ant 63b. The seal ant 63c
and the al rr.anged on both surfaces of the negative el ectrode

| ead 626%%§Vggg %ﬁ%?h‘ﬁa?%br than the width of the negative el ectrode |ead
62b. The extepded portions, of the seal.ant. 63c d the seal ant 63d are set
Lo have a | engi s SHATHERCERARM He Tandih: ST-T Mol EXTendod ot GaT61 the
negative_electrode |ead 62b and larger than the |length of 52 the extended
Port1 onSt SiRe pOSEt FUBoBRBE FodB P oEaUEaSCTus] CRECEUPFACE BF the
negative electrode |l ead 62b facing the sealant 63c has a portion which is
cover edP®i PRLtRESseal ant 63c and a portion which is not covered with the
seal ant 63c. The surface of the negative el ectrode | ead 62b facing the
seal ant 63d has a portion which is covered with the sealant 63d and a
portion which is not covered with the sealant 63d. The portion of the
negat i véEdktechradealcead <6y which is not covered with the seal ant 63c and
the sealant 63d is |ocated outside the positive el ectrode | ead 62a.

At the surfacBigf.t e posi fCverel ed¢vedephent 62adracisngsideisealkant 63b, a
portion which is covered with the sealant 63b is opposite the negative

el ectrodeahhpad 6Zbthhr ehghet bé seal ant<G3hlapdctihBessealkanthb6ldeveAls t he
surface of the positive electrode | ead 62a facing the sealant 63b, a

porti ontwbi el tics yote Icoveieds W thst Beowaaliantr638b 75, oppeskkecthe 1negati ve
el ectrode | ead 62b through the sealant 63c. At the surface of the negative
el ect rogscm?@l 62b f acime-dde seakant r83C.ard AI | oM whi £hy i s-pot; .cover ed
with the sealant 63c is |ocated outside the positive el ectrode | ead 62a.

Thus, ibrb$igassible &%%@ﬂsgﬁw rence, of. Shord:g lrt‘E‘éi Ioa*e%%%gse the

positive el ectrode | ead 62a an he negative electrode |ead 62b cone into
direct gepfact with

£achobhely; Jhe posid bye, g1 eatLode Jsad f2ahas on both

surfaces portions whi ch are not covered with thé sealant 63a and ‘the
Sealantlgggna%@dfﬁﬁ%.%%e%éﬁa§r¥% cover the housing portion 15. A

thermal adhesive sheet 15z is disposed on an outer surface at
a position corresponding to the bottom surface of the housing
portion 15. The housing portion 15 provided in the soft
laminate film la 1s formed in a concave portion according to
the shape of the battery element 4 by performing drawing
processing in advance with a mold, for example.

The soft laminate film la is suitable for forming the

housing pertion 15, intowhich the battery eiement 4 is inserted,



53 exposed portion of the positive electrode |ead 62a is larger than in a
nodi fi cation descri bed bel ow, which achi eves a hi gher degree of freedomfor
a wel ding position. <Modification> (First exanple) The ext ended
portions of the positive electrode | ead 62a, the negative el ectrode |ead
62b, and the sealants 63a to 63d ext®hding fromthe lamnate film 41 may be
configured as described below. First, another first exanple of the
configuration of the extended portions of the positive electrode |ead 62a,

t he neg&tiYea'elee rode ddaw 628, i anrdithe teahdritesh63d tam B8k aiflillrbe
described. Fig. 20Ais a top view illustrating another first exanple of the
confi guiati on of the extended portions of the positive electrode | ead 62a,
the negative electrode | ead 62b, and the sealants 63a to 63d. Fig. 20B
shows the sectignaBAstsuet srettaken alergshbeihign@ncegzamgfleFiog. +2@A.

As shown in rigs. 20A and 20B, the extended portions of the positive

el ectr odenktegdré2acand it kecnggati vameheetr gderl ead62brarerdnbf erent in

|l ength. That is, the positive electrode |lead 62a is set to have a | ength

snal | er ckharnkhe %@@gg@eoflthe megatdore. ehgelirpde | eady620, nas o The
seal ant 63a and the seal ant 63b arranged on both surfaces of the positive

el ectrodg;kead-62a-are a8t: L9 havensh 2w gt b é@f@@#uf%qgl g M dth of the
of the se

positive el ectrode | ead 62a. The exiended portion sealant 63a is set

to havesgnbength sl haf, | Dantdhe  Longti of JLhe.extended popLiag af the

positive electro a. e exten bortion o e"sealant 63b is set
to have, S length of the. extended portion of the
positivéggggciggd%§$g%§n%§%£Q&hﬂ%, %fﬁnﬂ'd;géeoéuf SCSOEFP|$EQéW§btrode

| ead 62a_f aci the sealant 63a has a portion which i.s covered with the
seal ant ?@ﬁraggaac%%‘??i b%t%?%rﬂt?% %ltﬂbcmﬁ é’d“\ﬂ! (til’?mtli?@@eglliﬁlt 163a. The
surface of thf gositive el ectrode | ead 62a facing the sealant 63b is
entirely covered Wih°the Se¥PantCH3F mace of Hh& §85FRAL 89RSEAdSseal ant
63d arranged on both surfaces of the negative electrode |lead 62b are set to

have a Weath 1%BAger:dhafadsie st hibf e ddgatt vemereémesde | e3862b. The
ext ended Eortions of the sealant 63c and the seal ant 63d are set to have a

| engt h SfBELEerdt AARCEhBtEeAgPR bhet hbceReéndEleporei sAsdh Theeneégative
el ectrode | ead 62b and larger than the Iength of the extended portion of
the posi¢itVee erBetande thad 624 eThadinehe sudfdde obt tdrerapgatiede
el ectrode | ead 62b facing the sealant 63c has a portion which is covered
with t hEhseallanti63clam d qeonkison whichnéss nof, coveredmpilh &heuseal ant
63cC.

10 pm to 30 pm.

A metal layer 17a is made of a soft metal material, and

has a function of improving strength of the external package,

and preventing moisture, oxygen, and light from entering and

thus protecting the contents. As the scoft metal material,

aluminum is most suitable in terms of lightness, stretching

properties, cost, and ease of processing, and aluminum, such

as 80210 or 80790 based on the JIS standard is particularly

used. The metal layer 17z has a thickness of, for éxample,

about 30 um to 130 pm.

The surface protective layer 18a has a function of



The surface of the negative el ectrode | ead 62b facing the seal ant 63d has a
portion which is covered with the sealant 63d and a portion which is not
covered with the seal ant 63d. The portion of the negative el ectrode |ead
62b which is not covered with the sealant 63c and the sealant 63d is

| ocat ed outside the positive electrogle | ead 62a. The surface of the
positive el ectrode | ead 62a facing the sealant 63b is opposite the negative
el ectrode | ead 62b through the seal ant 63b and the seal ant 63c. At the

surfacesaf-fehe pegativeoel ectrogderheadt ¢2b a@%@gﬂa&%e%e%@ghn@%%, a
portion which is not covered with the sealant 63c is |ocated outside the

positiveiekeetnede | ead €2a.1 TS pditydis MOSHlLy LQ SUPPLESSAGCW rence of
short-circuit because the positive el'ectrode | ead 62a and thé negative

el ect I ode sl aad-62h i FouR ke Hilaal, conhael (WL h £ACh OLAGL. ALY, the Tirst

exanpl e, the'tw sealants 63b and 63c arrariged over “the entire region
bet ween positive. ro a a d ative e trode | ead
62b, sou%?afs %%%%?%fggﬁggéugg%égsqgggftggf?%gﬁyﬂgg?e°F5FPé§ﬁﬁ;a Second
exanpl e) not her seco exanpl e of _t he extended rtions of

t he pos#??gé’ele%?i%%E%Vé§3662a?aPﬁghﬁéaggive?%Fgéfrod@oﬁggatggﬁﬁeand t he
seal ants _63a 3d w e described. Fig. 21A js.a top_viewillustrating
another%§588ﬁggggﬁgﬁléﬁ%? tH@f§§9€%ﬁg§lﬁﬁgtpﬁﬁgtbﬁlﬁﬁ§ posi t iMPA Efect r ode

| ead 62a, the negatiye el ectrode | ead 62b, andthe §ea|ant 63. Fig. 21B
shows t HESEecPROnalP W&t Bken A%y 1he® Mok B @216ty anP1 ASefls shown in
Figs. 21A and 21B, the extended portions of the 56 positive electrode |ead
62a andTPRSHIGHT VECEPEECEVEderYoad B8R ap i T ingene i nfdeagenr lEhat i s,

the positive electrode |lead 62a is set to have a length smaller than the
| engt h ebottheldegat kve 3¢l got.r ode | ead 62b. '

Fig. 8B is a sectional view showing an example of the
configuration of the hard laminate film 1b. The hard laminate
film 1b can maintain a shape after being bent, and can endure
deformation from the outside. The hard laminate film 1b has

- a laminate structure in which an adhesive layer.16b, a metal
layer 17b, and a surface protective layer 18b are laminate
in order.

The adhesive layer 16b and the surface protective layer
18bof thehard laminate film 1b are the same as the soft laminate
film la. The metal layer 17b is made of, for example, a hard
metal material, and aluminum, such as 3003H18 or 3004H18 based
on the JIS standard is particularly used. The ihickness of
each layer of the soft laminate film la and the hard laminate
filmlb is appropriately selected in consideration of the total
thickness.

The hard laminate £film 1b overlaps the soft laminate £ilm



The seal ant 63a and the seal ant 63b arranged on both surfaces of the
positive electrode | ead 62a are set to have a width |arger than the width
of the positive electrode |ead 62a. The extended portion of the seal ant
63a is set to have a length snmaller than the I ength of the extended portion
of the positive electrode | ead 62a. Jhe extended portion of the sealant 63b
is set to have a length larger than the | ength of the extended portion of
the positive electrode | ead 62a. Thus, the surface of the positive

el ectrode Feadso6Ra s hd-eheomswalantsBIadras fa ther hiows kg ol rits agover ed
with the sealant 63a and a portion which is not covered wth the seal ant
63a. ThébSsurfhcetofist e posi tisvestebwect Lode’lead 782a flaeci pgstihe osedl ant 63b
is entirely covered with the seal ant 63b. The seal ant 63c and the
seal ant ré63d tavnahdedbenwbehh thur taces lafnithe enggatr Ve elrectthedezread 62b
are set to have a width larger than the width of the negative el ectrode

| ead 62Bmifhecextended pordéenstof.t hensea mantl H3 a0 #Aiher sealkart 63d are
set to have a length smaller than the I ength of the extended portion of the

negativeg webgecs1gde dreadi 82 Bndlsak aayt ddans the 1lengthgefl 1he sextgnded
portion of the positive electrode | ead 62a. Thus, the surface of the

negativen .57 €l eehyede 4gad 62b-facipghe seabani, 63¢ mggﬁtp%&tdson, whi ch

is covered wth thé sealant 63c and a portion which I's not ‘covered with the

eal ant h ntace., t n i ctr | 62h.fagi_.ng, t he
:ealantSgggth-é’t-éL(?’igsgcé)%t|ﬁ§n%l igﬁeiggg%bg%g't&%thg?ﬁélgggﬁén?h§3§%§%% a

portion Legh_i.s.n overed.wi t h .t he, seal ant . .The portion_of, the
negat i v]ég%llglgfcﬁofe I%‘e]%d}{giba Wk?ipc%ﬁ&s% ﬁ%?gcsolvcéer gg%vma Tti! 1 ﬁgtiﬁggﬁ ant"*63c and
t he seal ant 63d i ocated outside the positive electrode.l ead 62a.
The surtaB8 of SEha2Rolhlry8 S EctrBio LPEaa 608 Fali 6 ‘ehe Searie b i s
opposite,the:ﬂggative,electtode | ead 62b throqu,thg seal ant 63b and the
seal ant S68€.1 /& PR aPFACELGE Ther hegats veleldttthde e £t 626 9ftdci ng t he
seal ant _63c, a portion_which is not covered with the sealant 63c is |ocated
out si deTRReEPUTITVE Bl 8BEFrptfe T 6ad B TTRGTToreandt 'es2possEhii® to
suppress short-circuit because the positive electrode |ead 62a and the
negat i veléheft podd Feudre2[5heéomE vt -di rect contact with each other. In
t he second exanple, the two sealants 63b and 63c are arranged over the
entire regi onThet Wweeh 1ikepaditt iave ekectf odes | e 6lZaniaral ¢ He lmedat i ve
el ectrode lead 62b, so it is possible to suppress short-circuit nore
reli abl gaveEhfemteth S8 hilad emsodhoent sdDflethe3h nvedtl Om,cante ipasi ti ve
el ectrode | ead

contact with each other or are opposite each other with a small

gap in a state where the housing portion 15 in which the battery
element 4 1s housed is enclosed. The long sidesllla and 12Za
of the soft laminate film la have a length shorter than the
long sides 11lb and 12b of the hard laminate film 1b. For example,
the long sides 1la and 12a of the soft laminate film l1a have
a length such that the shcert sides 133 and 14a come into contact
with each other or are opposite each other with a small gap
in a state where the housing portion 15 in which the battery
element 4 is housed is enclosed. The gap in the soft laminate

filmla is not limited £o a small gap but may be a certain width.



62a and the negative el ectrode | ead 62b overlap each other in the thickness
direction of the battery through the sealants 63b and 63c, so good vol une
energy density can be obtained. That is, when the positive el ectrode |ead
62a and the negative electrode | ead 62b having a large width are used, if
the positive el ectrode | ead 62a and the negative el ectrode | ead 62b extend
fromthe sane side of the battery, short-circuit is likely to occur due to
the use of the positive electrode | ead 62a and the negative el ectrode | ead
62b havi ng a lraegehwirdt BidAecaordi Aghy .1 4ian o8 dek e fIUPRHESS: tshantinCi reui t,
for exanple, like the battery shown in Fig. 22, the positive electrode |ead

62a andikhersegatiipve 16l eebrode kead 622 exiend firam difif efrent: 45 des.
However, if the positive electrode | ead 62a and the negative el ectrode | ead

62b ext end £EoM differents sides, | tnis.RECeSSARY é&féqaémtwes 5@%]% from
whi ch the positive electrode I'ead 62a and the negatlve el ectro ead 62b

extend, 19high causes deatadation 0hy q'bug%ng b GhfGheed sur%l gnwhile, in

t he nonaqueous el ectrol yte battery accor thi nent of the

Lovent ! o { BEPOsiL! yg,ele &fggf%%daﬁ%s”g HXe NS & ode | ead

62b exten rom the sane 5| ery That Ve

| ect d 62 th t t d 62b d_f i ngl
Sl do. | This= THESea 1 Ag a%e%ﬂgp R GoriTne ol &0 Chd o e e Bbet rode.

| ead 62a,and the negative
at tge Qop sgge openlng can be fusion-bonded by the achesive

layer 16b of the hard laminate film 1lb. On the bottom side,
the adhesive layer 1éb of the hard laminate film 1b may be
exposed such that the peripheral surface of the bottom cover
3 provided at the bottom-side cpening can be fusion-bonded by

the adhesive layer 16b of the hard laminate film 1b.

<Top cover>
The top cover 2 1s engaged with the top-side opening of
the external package 1 so as to close the top-side opening.
The top éover"2 is provided with a circuit board, and electrode
leads Sa and 5b which are led from the battery element 4 are
connected te the circuit board.
A protection circuit including a temperature protection
element, such as a fuse, a PTC, a thermistor, or the like, an
ID resister for identifying a battery pack, and the like are
mounted on the circuit board. A plurality of, for example,
three contact portions are provided in the circuit board. The

protection circuit alsc includes an IC for monitoring a



el ectrode | ead 62b extend can -be reduced, thereby inproving the vol une of
the battery elenment 54. Therefore, energy density per volunme can be

i nproved as conpared with the battery shown in Fig. 22. Further, the

seal ants 63b and 63c made of thernmal adhesive resin materials containing

t hermal adhesive resin and fine resim;fibers are arranged between the
positive el ectrode | ead 62a and the negative el ectrode | ead 62b, so it is
possi bl e to suppress occurrence of short-circuit nore reliably. 4. Fourth
Enbodi nestondary Adourtih enhbdicentrof1ihe | AEERt | oFiwilbl B¢ rdescri bed.
The fourth enbodinent is the sanme as the third enbodi nent, except that the
posi tiveraeheckrede lead b2aq@nyditsnnegatdise: edectroge | ead 62b hare

di fferent arrangenent and configuration in the width direction. Thus,

detail ed descrhptipon wsl koheeeiBaf ter she jrade f ecusing+ena dickfsrence from
the third enbodi ment, and other description will not be répeated. As

shown i g, Figs.c23Aand 238, Be nonagquequs, eleglrol M.tfsl?g}; Y 3 @

battery el enment 54 which is housed in a concave portion ormed In a

| am nat L - | ed, by si.on- in I si.de x¢luding a bent
si de ongt%% g%%%g%ggyagg’tﬁggbgﬁge%geg%gggkﬁggkgﬁﬁggr*ge &%édrgg§QSure. The
nonaque : trolLyte_batt i s.configured su that a__6Q.positive
electroggg gégggfasén 538%é§% ?%%n% %%%goﬁgu?éﬁgpéﬁgufgﬁﬁ%bgéﬁwPﬁn%he
battery.element 54 extepnd in the sane direction froma seal portion of the
o nat S5 T 1 he DS U0 ST m ot S bR P Gde § ERE 85 Snde of
for exanple, alumnum (Al) or the like is connected to the positive

el ectrodé of the ‘b%ttﬂle@r VI ETnE SRS FhE / ndQdt T v 8 SEIFEdE 168 62b nade
of , for exanple, nickel (Nué‘or the like is connected to the negative

el ect r oB8eoP=t herhat t ¥r§ el erent 98T ThESPORI 1§ W & SEREQFOHE | 68¢162a and
the negative el ectrode | ead 62b are set to have the sanme w dth. Fi g.
24 showsfthe seewesn takenngl omg tiife Hdtfemze’ of Fig. 23B. As shown in
Fig. 24, one end and the other end of the positive electrode | ead 62a in
the wi dth diréctipncandtone ehdoand ihel oibher Eme I6f follempegatbiniercel ect r ode
|l ead 62b in the width direction are at different positions in the width

di recti ohe Specitkirgal ley er@me end ofnd hecposroivenel eeEredeaheadt62a i n t he
width direction is located |leftward fromone end of the negative el ectrode
| ead 62bnkngthieivkabl e d@ctoh FEaRMnShe: of hervent: of crhehpositicve

el ectrode lead 62a in the width direction exists between one end and the

ot her epdepknthe fNegati vecekectrodeckeads 620t i &r-§ he Mgl dickeetien. A

seal ant 63b and a seal ant 63c are provi ded between the positive el ectrode

l ead 62a, and:bhe negative gkeatiodgh-gad-&2b- o Thes, s@zpard obntg wsurface
of the positive electrode | ead 62a facCing the negative el ectrode |ead 62b
and a p  nEhe f -0f+:1861 Lk at i ctrade. lea facing the
positivgﬁéfg%?ﬁédeﬁyia%£%5§éo%ggl%ggggg% %%ﬁgrﬁkﬁgﬁﬁégtﬁ#gkgggéggfrection

t hrough,.t e ,angd, | .ant, .6 rtion_between

t he upp%th%% oggédggﬁinafEé$§ﬁ%§§4§PWﬁ5$g“?ﬁgxﬁ%ggf%gg 3%88Fr8&§'|ead 62a
and the_n tiv ectraode_ | ead .62b are not .sandwi ched, the inner..resin
filns 4?%%%?%%%%%%% Wt?‘1eafaluspﬁcl)“earrg’aen5’rloc%é3 %Ilgr?i ‘ﬁ%?‘ga??r e 4T éﬁfgr opposite
each other. At ortion_be the upper and lower laninate film 41l where
t he posi‘}ﬁev(éllgf:gé?%d&opéé&&\é\%g%aﬁ&’ Fﬁg eébéﬁq'\/lebﬁ é%]tsrcgldaer?%' 62b are not
sandwi ched, the inner resin films 41c for bonding of the upper and | ower
lam nate filnms 41 are opposite each other through the sealants 63a to 63d.

<Bottom cover>

The bottom cover 3 is a resin-molded cover provided at
the bottom-side end surface of the battery pack. The bottom
cover 3 1s engaged with the opening portion of the external

package 1 which is formed when the battery cell is covered with



At a portion between the upper and lower |lamnate filns.41 where the
positive el ectrode | ead 62a and the negative el ectrode | ead 62b are both
sandwi ched, the followi ng structure is made: upper |lamnate fil ndl/seal ant
63a/ positive el ectrode | ead 62a/ seal ant 63b/ seal ant 63c/ negative el ectrode
| ead 62b/seal ant 63d/|ower |am nate 3&Im41. Specifically, the foll ow ng
structure is nmade: upper outer resin film4la/upper nmetal foil 41b/upper
inner resin film4lc for bonding/ seal ant 63a/positive el ectrode | ead

62a/ seakhat ©632cnseapankagscl negat ilveadhecedote trad B2y sealednt 63d/ | ower
inner resin film4lc for bonding/lower netal foil 41b/lower outer resin
fil m4lausAcnabpogdtingn crettween itdee upper and |l ower lamnate films 62 41
where the positive electrode |lead 62a is sandw ched, the follow ng
structure is nmade: upper lamnate film 41/ seal ant 63a/positive el ectrode

| ead 62a/seal ant 63b/seal ant 63c/seal ant 63d/lower |lamnate film41.

Speci fi eakkyodt Be hehh.@wicrerStiguetae s Jemdes upper outer resin film
41al/upper netal foil 41b/upper inner resin filmd4lc for bondi ng/seal ant

63a/ posi tive gl getredeskeadnf2atsaak ant 168htsealant -03gLsealant, €3d/ | ower
inner resin film4lc for bonding/lower netal foil 41b/lower outer resin

film4l A fin@N e r.,and i nate films 41
wher e tﬁgengaggpgegg%gggﬁ%gg fggﬁw%§E4%§%§§¥¥%%ﬁggjA%ﬁé??% Tdﬁ?hg
structure is nmade: upper lamnate film 41/ seal ant 63a/seal ant 63b/ seal ant
63c/ negative el ectrode | ead 62b/seal ant 63d/l ower |lam nate film 41.
Speci fi Jfollow ng structure i s made: per outer resin film
41a/upp§ﬁgheF%%Q§6§ g4f§%3p8ér%ﬁﬁﬁngfgéfﬁm?] ﬁ#ﬁlo for bondi ng/ seal ant
63a/ seal ant 6 p/s§alant 63¢/.negat.i ve e&ggtrqge | ead 62b/ seal ant 63d/ | ower
i nner resin fith?41cf 8°BSAdEnGHowe" GretHlC 1 di P43 b YowBrS6GE8F T esin
film 4la. The opposing inner resin films 41c for bonding are bonded
to each"dYhef. ¢ %%%%ng%ﬁtﬁh%§¥@¥$m£??ﬁﬁﬁ-9¥¥QQ¥Wiﬂ%ﬁ§@$ﬁ§rféfmb@nding are
opposite each other through the sealants 63a to 63d, the opposing inner
resin fFERBTALETf BF ShoAliRgtaflelBordedrt 8fchbl BEBRELVArolghtthdeseal ant s
63a to 63d which are bonded to each other. 63 The sealant 63a is bonded to
t he posthfvecphsetpbdeandadhc6rasiTheesedkantrogBa afidet hemupper isner resin
filmd4lc for bonding are bonded to each other. The upper inner resin film
41c forwpendianpurst bahdedcboet ire tpeslenyetellentst ade dagadréal thpdaegh t he
seal ant 63a. The sealant 63d is bonded to the negative el ectrode | ead
times, thereby manufacturing the winding type battery element

4.

<External package coating step>

Next, the housing portion 15 for enclosing the battery
element 4 ismolded in the soft laminate film la by, for example,
déep drawing melding. In this case, as shown in Fig. 7A, the
housing portion 15 of the scft laminate film la is formed so
ag tobe slightly deviated to the right from the center position.
The battery element 4 is housed in the housing portion 15 formed
in the soft laminate film la.

Next, as shown in Fig. 72, the hard laminate film 1b is



62b. The seal ant 63d and the [ower inner .resin film4lc for bonding are
bonded to each other. The lower inner resin film4lc for bonding is bonded
to the negative el ectrode | ead 62b through the seal ant 63d. The

seal ant 63b and the seal ant 63c are bonded to each other. The seal ant 63b
is bonded to the negative el ectrode tgad 62b through the seal ant 63c. The
seal ant 63c is bonded to the positive electrode | ead 62a through the

seal ant 63b. <Effects> The nonagueous el ectrol yte battery according

to the flamithtesbadi eERL At ithe sinvertiorRave dhe sane efifget §:as,in the

third enbodinent. S. Fifth Enbodi nent fifth enbodi nent of the
| nvent i eRspiebl: be descsébed.adhadd it ehodi ARNL | 35106 A 25 dhe third

enbodi ment, except that the positive electrode Iead 62a and the negative
el ectrodgcl %@qtfsaam@%\éecedlffmg ent LaLr angeaent; and..canfl gungtion in the 64

wi dth direction. Thus, detailed description w Il hereinafter be nade

f [ if f  thy di 1 d oth d i pti
11 not e raneat a8 o O ELE o T e Sh a5 e Sigmagueou

will not be repeate n aqueous
el ectrol .ery_h battery el nt 54 .which is housed in concave
portionsﬁ%%fggﬁéga?ﬁ giﬂghfﬁa 8 %PF%E%%’aﬁdréggFeEeﬁﬁoFu§'Sﬁ?bS i¥ng t hree
si des excludin bent _si on.the periphery of the battery elenent 54
under régﬁcgargr g@%r‘-‘@.te B l'tianésn M?%‘T%trol yte battery is

confi gured suig that a positive electrode | ead 62a and a negative el ectrode
| ead 62b connecEetfEBCENE Batiempr Biteifiit =4 Savémd 9 atheesamé bdid ect i on
froma seal portion of the lamnate film41l to the outside. The positive

el ect r o88°V8atl® 622 hade Sof hefanexbnpl e ye dfienaim {12¢ sadit Lheibneke i s
connected to the positive electrode of the battery el enent 54. The negative
el ectrodéllead ®20 Merleadtesive lexemplieb mifckele fNrd demtihetki Ke lits
connected to the negative electrode of the battery el enent 54. The negative
el ectrode ted 6Rharedato eachaveharwdth 4 aragera irthan dtie aditdt-h-ek t he
positive el ectrode | ead 62a. Fig. 26 shows the sectional structure
taken atodgdteidimnerfche offFilgmi2sBe ASLSNMANEN: Ik Gz rdbiagNgserd and t he
other end of the positive electrode | ead 62a and the negative el ectrode

| ead 62biim Htherwi okht divteedd OB rafrecaé (didtfer ent rpesi &f ang hhukhewi dth
direction. Specifically, one end and the other end of the positive

el ectrogertead 62a in the width

Next, in a state of the arrangement relationship shown
in Fig. 7A, four sides on the periphery of the opening of the
housing porticn 15 are fusion-bonded while reducing pressure.
In this case, the entire portion where the adhesive layer 16a
and the adhesive layer 16b. overlap each other may be
fusion-bonded. In such a manner, the periphery of the housing
portion 15 is fusion-bonded, thereby seaiing the battery
element 4.

Next, as shown in Fig. 7A, a thermal adhesive sheet 15a
having a predetermined shape is provided outside the bottom
surface of the housing portion 13. The thermal adhesive sheet

15a is an auxiliary member for fusion-bonding the surface



65 direction are | ocated between one end and t'he other end of the negative
el ectrode lead 62b in the width direction. A sealant 63b and a seal ant 63c
are provi ded between the positive electrode | ead 62a and the negative

el ectrode | ead 62b. Thus, a part of the surface of the positive el ectrode
| ead 62a facing the negative electrote | ead 62b and a part of the surface
of the negative electrode | ead 62b facing the positive el ectrode | ead 62a
overlap each other in the thickness direction of the battery through the
seal ant P63 egid vEheageakanias cg3the soft lamindte éxdnple showatiimaRi g. 26,
one end and the other end in the width direction of the negative el ectrode
| ead 62 rélierela ywarhatiloaroel wdhemrierd statedlSe asvioty 4 ahdverleds t he
positive el ectrode | ead 62a through the sealants 63b and 63c in the

t hi ckness dibpeet tonuef tbheobait eiyn Thepetker eo when cbhe 1negativve «l ectrode
| ead 62b is nade of a material, such as nickel (Ni) or the Iike, having a
| 'arge vahiatd ®ihg lstmé 5t PRSHIL be Jmim et hectivel ¥-suppsgss nehart- circuit
bet ween the positive electrode | ead 62a and the negative el ectrode | ead

62b.  adhesAlcasBREL] QBabQE\é@%E}abllg' HEBeL ARd cl:ower,d:am nate ks 41
where the positive el ectrode | ead 62a and the negative el ectrode | ead 62b

are not n3aRdubehed, othe diniier diesiyh fids Aedor bonding of the upper and
| ower lamnate filnms 41 are opposite each other. At a portion between the

upper and |l o am il 1 r e itive electr .| ead 62a and
the 66 nega?ﬁ%ékéﬁéggﬁgaglﬁggg“%2@§h?§&%bﬁgg%néki§%é %“fhggﬁﬁﬁgﬁefesin
films 4lc-fo Ik f_t.h r_and | r.lamnate filns are, opposite
each ot%g%&t%?gﬁgﬁtg%égggglg%ﬁggggg%ggh%ggf -he Sgoﬁf %ﬁ?ﬁﬁtﬁgﬁﬁW%&ween t he
upper a | ower | am.nate filns whe he positive el ectrode | ead 62a and
t he negggﬁv%¥§I%%?r%%%rTé%ﬂd%ibﬁéﬁéﬂﬁ%ﬁﬁﬁkﬁﬁgvgfﬁ@d}nﬁﬁé dl FOWRRG
structur% IS nadg: uEpeg lam nate fil m 41/ seal ant 63a/ positive el ectrode

| ead 6257'€e8FaRtB83BF skAPaRtT63E/ ABGARFTeCEl EREr 6 SILE8EdPETBASBallant
63d/ 1 ower |amnate film41l. Specifically, the followi ng structure is nade:
upper ofif eFl®e3Pht 13 wa%? ubpel et alTHiesi tAEAmsherttinee pésithef i | m 41c
for bondi ng/ seal ant 63a/positive el ectrode | ead 62a/seal ant 63b/ seal ant
63c/ negaPive lamectrtodel i €ad 162 wkarant H634d | baeinkhaerfidesiTo f Bkm 41c for
bondi ng/l ower netal foil 41b/lower outer resin film4la. At a

porti onfhetweechondedupped tbrel sbdwet ahanbhat 81 fnl I i41fwhépe-bhedregat i ve

el ectrode lead 62b is sandwi ched, the follow ng structure is nmade: upper

| am nat ecf they cditsdal ant tb8abseabantubBbtisealfanhe63cii8egat pyecebect r ode

| ead 62b/seal ant 63d/lower |lam nate film41l. Specifically, the foll ow ng
struct ut®. i sTinede £ hupper t dudrernaesifa 1fd 1 mAkaktuppes raetal: f=0id £41b/ upper
inner resin film4lc for bonding/ seal ant 63a/seal ant 63b/ seal ant

63c/ negabi yeeef egksode keadc62b/ seat ankn 636/ Lawencinnay pestRchi hm 41c for
bondi ng/l ower netal foil 41b/lower outer resin film4la.

in which the battery element 4 is housed is enclosed. That
is, the top-side opening and the bottom-side opening are
formed.

As shown in Fig. 10A, in a state where the battery element
4 1s packaged, the short sides 13b and 14b of the hard laminate
film Ib come into contact with each other or the end surfaces
thereof are cpposite each other with a small gap, and a joint
L1l occurs. Inside the hard laminate film 1b, the short sides

13a and 14a of the soft laminate film la come into contact with



67 The opposing inner resin filnms 41c for bonding are bonded to each
other. At a portion where the inner resin filnms 41c for bonding are

- opposite each other through the sealants 63a to 63d, the opposing inner
resin films 41c for bonding are bonded to each other through the seal ants
63a to 63d which are bonded to each &4t her. The seal ant 63a is bonded to the
positive electrode | ead 62a. The seal ant 63a and the upper inner resin
film4lc for bonding are bonded to each other. The upper inner resin film
41c forehBAdTHIEYT $ThBRERNT 6 WHE oS IFIPVECE| BER TS Eatl BZd PRPGEgh t he
seal ant 63a. The seal ant 63d is bonded to the negative electrode | ead 62b.
The seavanh 63dmahd vhe,| ewer ai apentr égi wadum.41c for bondi ng are bonded
to each other. The lower inner resin film4lc for bonding is bonded to the
negati ve el ectrodel (Zeathc2b athesaghlehehseal Gng HBdrt sides 1Bheaseal ant 63b
and the seal ant 63c are bonded to each other. The sealant 63b is bonded to
t he negatieveretieetsmiie llmad62b Amough cdche sealcartnG3et WHehseakant 63c is
bonded to the positive electrode | ead 62a t hrough the seal ant 63b.

<Ef f ect 82her or thihendenagueeust B eebFoind epbakteky=ae€tdidrg tonkhe fifth

enbodi nent of the invention has the sane effects as in the third

enbodi MBAY.suBices of the short sides 13a and 14a of the soft laminate
film la may be opposite each other with a gap of a certain width.

As shown in Fig. 10A, the surface protective layer 18a
of the soft laminate film la is located in contact with the
upper side of the thermal adhesive sheet 15a. Thus, the thermal
adhesive sheet 15a is sandwiched petween the surface protective
layers 18a, so the surface protective layers 18a can be bended
to each other by applying heat from the outside. The adhesive
layer 16a and the adhesive layer 16b of the soft laminate film
la and the hard laminate film 1lb are oppesite and come into
contact with each other, such that the adhesive lavers 16a and
16 can be bonded to each other by applying heat from the
outside. |
As shown in a sectional view of Fig. 10B, sealants ¢b

are provided on both sides of the negative electrode lead Sb,
and the negative electrode lead Sb is sandwiched between tThe
soft laminate film la and the hard laminate film 1b through
the sealants %b. Specifically, the negative electrode lead
5b is sandwiched between the adhesive layer 16a of the soft

laminate film la and the adhesive layer 16b of the hard laminate



[ Exanpl es] <Test Exanple 1-1> A three-layered al um numlam nate film
41 of 10 cnmx10 cm shown in Fig. 6 was nanufactured for a test. Referring to
the sectional structure shown in Fig. 6, the alumnumlamnate film41l was
used in which the outer resin film4la, the netal foil 41b, and the inner
resin film4lc for bonding were configured as descri bed bel ow. outer resin
filmd4la: PET filmnmetal foil 41b: al um num foil inner resin film
41c for bondi ng: unstretched pol ypropyl ene (CPP) in which 5 vol % of fine
resin fibémslaraddumidede sealanThebth nneétig.edi0B {6|anskla fooralbendivng was
‘manufactured as follows. First, by nelting unstretched pol ypropyl ene (CPP)
addi ng tekrenredbngf ther $ithe Fhefuldditr.etichethpokypiapykese &ERPhadand
stirring, aresin nmelt in which the fine resin fibers were bl ended

uni formby was dmdd-acd sk ethedhenhbhendedirermud @fs ithenfddre a1esi mxki bers was
5 vol%at a volune ratio with respect to the unstretched pol ypropyl ene
(CPP). Zhger gsidn s@ldpprasd emedaiiAnad sf bk sHape=BYoamddH latdean et hod,

t hereby obtaining the inner resin filmd4lc for bonding. As the fine
resin fipersssPEJ LI bers+having.a dizgneter of 10 in and a I ength of 5004m
were used. Wien being observed 69 by an SEM the dianmeter and | ength of
the fine resiAa.flLbe r tak ped_b i h i t nd._l ength
for 30 fibersﬁgf%ér%gt%%ysgggég%gdggn aggﬁggﬁg??né ?ﬁgkgv rgég% In The
al um num. L am nat.e_f.i | m 41 f red_as follows, adhesive was
appliedgbﬁéggghlgﬁ%fggké%%% h%?ggu%%%gﬁgfgi 5ﬁév?%5959$2igﬁﬁe§§@of 50 pm
a PET fiLE%haghgﬁ_a Lhi ckness of 20(fﬁ1$@§ bondeg t.g.one surface of the

al umi nufiT £ 6rF - "and AR Tstret €R88 501 B opyi Bné fit mHavi AgTa PR Ekness of
30 n1mj%h 5 vol % of fine resin fiQ?Js,blended therein was bonded to the
other shff38& BfIEn8 aFGRTRUM’T 6 Fi€thi ckness of the adhesive | ayer was
5 pm

<Top cover engagement step>
Next, as shown in Fig. 11, the electrode leads 5a and
5b are connected to a circuit board 22 by, for example,

resistance welding or ultrasonic welding. Next, as shown in

ey |

ig. 12, the circuit board 22 is inserted into the opening
surface of the top cover 2, and the top cover 2 is attached .
to the circuit board 22 so as to cover the circuit board 22.
The top cover 2 is a resin-molded product manufactured by, for
example, separate injection molding or the like.

A holding porticon is provided in the top cover 2 so as
to hold the circuit board 22 horizontally., Af the top surface
of the top cover 2, three openings 21 are provided at positions
corresponding to the contact portions 23 of the circuit board
22. The contact portions 23 face the outside through the

cpenings 21. The top cover 2 is set to have a width slightly

R



(Separation strength test) A separation strength neasurenent was
performed by using the alum numlamnate film41 for a test. Two al um num
lam nate filnms 41 were prepared and arranged such that the unstretched

pol ypropyl ene filnms (CPP) were opposite to each other, and then

f usi on- bondi ng was performed. The boadi ng condition was the use of a netal
seal head, upper/lower head 180C, sealing pressure of 20 kgf /cnR2, and a
sealing tine of 5 seconds. A fusion-bonded test piece having a

wi dt h ofsmkS lrem whsncute amcs ipld Hedeowti drnothend ergigndbFect d aberant
separation strength was neasured. In this case, a PET adhesive tape was
bonded taa hoteh tsur-fsichs i as:f0icd o £atse $266MI0 becpbEet ehed. The
separation condition was 180 separation and a separation 70 speed of 50

mi mn. (C eawieRg ,PRESSHERNMBASWHEMENH ) 2 holderfobald efdmbhavidhg, the
configuration shown in Fig. 3 was manufactured by using the alum num

| am nat ekl lnAledara bestanas bhedd wljﬁseg%l?%ghgg{n&ééé nd A3h having a

t hi ckness of m covering the el ectrode um numtab 1eads

havi ng @ W.:h of - , 1 i.ch 5.val %.of the PET fibers as
finer esian ufi bers we??’blfgr?g%%%n t"Lﬁa'u%gg&gt%c“ﬁe&%ggl%}%r%pﬁ%ﬁgw was

used. .The s n 43 nd b re_manufactured.as descrjbed bel ow.
First, E&ené'll;l;l%ﬁg ﬁﬁéguﬁgﬁe?gﬁédaggl §\§§06§Feﬁ8S?&ﬁ%)lye&é'dipﬁé’vtlﬁgee i ne

resin fibe o_1he unstretched pol ypropylene (CPP), and stirring, a resin
mel t i na&hﬁgﬁgt%rtéggiaﬁlec &S] ﬁePigsgr%}[v@%Xl?ﬁidfeeorT %Zygﬁl%%d%ﬂpv@§rUde
manuf ac;ured. The bl ended appunt. of the fine resin fibers was the anount

correspondrag toc 5 RoFo & j vol HE O af P 4F ER HedpecFiPs 41 ivtr et ched
pol ypr og\ﬁhﬁggﬁggg%meﬁe resin melt was manufactured in a filmshape by an

infiati CHETRCRE FrEEEELHREE BRAeRLT oAt thezeBy2 DBtrai ni ng
the seal ants 43a and 43b. A bat;erg was configured such that a dunmmy
el ement “hgs Wised- ST hé b&Ct e et ehent t4boehd d@mmerel eaeme liad Igover ed
with the alum numlam nate film4l, and four sides on the periphery of the
dunmy eFBRBALC®Ere seal ed. The sealing condition of the lamnate filmwas
the use of a netal head having 71
Next, as indicated by an arrow Rof Fig. 14, the top cover
2 and the holder 24 engaged with each other are rotated by 90
degrees in a counterclockwise direction by hand or 4ig. &s
& result, the circuit board 22 which is located horizontally
is located vertically. In this case, the circuit board 22 is
sandwiched between the top cover 2 and the holder 24 and is
not exposed te the outside, such that rotation can be made
without touching the circuit board 22.
Next, as shown in Fig. 15, the top cover 2 and the holder
24 are pushed toward the top-side opening {in a direction of
an arrow S;) while bending the electrode lsads 5a and 5b. Thus,
the top cover 2 and the holder 24 are engaged with the top~side

opening. As described above, the top cover 2 has a width

siightly smaller than the inner dimension of the opening, so



a wdth ofl nm upper/Ilower1800, sealing pressure of 20 kgf/cnR2, and. a
sealing tinme of 5 seconds. Next, conpressed air was injected fromthe dumry
el enent, and pressure when the seal portion was swollen and cl eaved was
measured. (Ml ding property eval uation) Deep draw ng processi ng was
performed for the alumnumlamnate £l m41 by using a nold of a rectangle
ratio 40 mx60 mm The nol di ng speed was 100 mmi m n. The nol di ng property
was eval uated by neasuring the m ni num depth which a pinhole or crack
occurs ithet hepmetalerf éi lardilbhe( Shdctercizrécwiitt rcanfd iatduwdn) board 22A battery
havi ng the configuration showmn in Fig. 3 was manufactured by using the

al um nusehamiinatee; fiHenetk thatem test bd mditea] case, dche8 genitkdampeal ant's
43a and 43b having a thickness of 50 4m were used. The seal ants 43a and 43b
were madeeofaad Makeriale Enlwhichr PERdfdhees dhavi ngea o anetegi ofn 40 4m and
a length of 500 mwere blended with unstretched pol ypropyl ene (CPP)
Sealingpg@§a§%rﬁqrned for 30 seconds under the conditions of sealing
pressure of 30 kgf/cnR and sealing tenpera-.re of 200C, and it was
confirnmed that short-circuit occurred for 30 seconds. 72 As the
inner resin film4lc for bonding of the alum numlam nate film 41 and the

sealantggg%@Oﬁp%dﬁﬁﬁﬂﬁﬂggqéyégguéﬁgégpropylene in which 10 vol % of fine

resin fibers were S used. hers were the sane as in Test Exanple
the inner resiBitrl #eaTEorT “boRaPg 1of THE &G Aum Cami Gat & F1R 41 and
of i ne sin 1 LEoPe Wete BT endod MaSTHoeT? GEEre Ere oINS (CAmeEs fn Teot
Ao The. PR CFoqtriR? 7 HE T bo ARG OF 7 Res af Bt Hd 3 Sndee 1 | m 41
and the seal ants 43a and 43b, unstretched pol ypropyl ene (CPP) in which 20

vol % of Sti ne Test n el deware BF ertrePAELUSETSIOBhe? £hkreed vd tdame as in

Test Exanple 1-1, and the tests (1) to (4) were conduct ed.
the bottom-side opening, and the bottom~side opening is covered

with the main body of the bottom cover 3. The bottom cover
3 is a resin-molded product manufactured by, for example,

separate injection molding or the like,.

<Fugion=-bonding step>

Next, fusion-bonding is performed over the entire length
by a 3ig. That i1s, a hesater block made of a metal, such as
copper or the like, is pressed around the top-side end of the
external package 1 vertically so as to fusion-bond the
peripheral surface of the top cover 2 and the adhesive laver
16b as the inner surface of the hard laminate film 1b.
Similarly, the heater block may be pressed arcound the
bettom—side end of the external package 1 so as to fusion-bond

the peripheral surface of the bottom cover 3 and the adhesive



<Test Exanple 1-5> As the inner resin film4lc for bonding of the .
alum numlamnate film41l and the sealants 43a and 43b, unstretched

pol ypropyl ene (CPP) in which 25 vol % of fine resin fibers were bl ended was
used. O hers were the same as in Test Exanple 1-1, 73 and the tests (1) to
(4) were conducted. <Test Exanple 1-&£> As the inner resin filmd4lc
for bonding of the alumnumlamnate film41l and the seal ants 43a and 43b,
unstretched pol ypropylene (CPP) in which 30 vol % of fine resin fibers were
bIendedlﬂﬁ§ru%éé.a@lh@@simk$@ Fuhef g sl Heest 1Exdamplte f4ilm ddd t he
tests (1) to (4) were conducted. <Test Exanple 1-7> As the inner
resin filmd4lc for bonding of the alumnumlamnate film41 and the

seal ants 43a and 43b, unstretched pol ypropyl ene (CPP) in which 40 vol % of
fine reskesfinbérns swerierblented was used. Gthers were the sane as in Test
Exanple 1-1, and the tests (1) to (4) were conducted. <Test Exanple 1-8>

As the inner resin hidimelordoin bonrdt ngieat itthe @l 4 num | agi rate £4 | m 41
and the seal ants 43a and 43b, unstretched polypropylene (CPP) in which 50

vol % of pkipecheshe HEbeLs el enblended, yas, vsed. - & hefs wer %h&'&%g’gﬁﬁe as in
Test Exanple 1-1, and the tests (1) to (4) were conducted. <Test anpl e
1-9> a through hole (not shown) provided in the bottom cover 3 and
solidified. Thus, the bottom cover 3 is adhered to the end
surface of the battery element 4. The filled resin may be in
a low-viscosity state at the time of molding. Though not
particularly limited, &a polyamide-based hot melt, a
polyclefin-based hot melt, an acrylonitrile butadiene
copolymer {(ABS), or the like may be used.
Molten resin may be filled between the top cover 2 and
the battery element 4. In this case, one or twe through holes
may be provided in the top cover 2, and molten resin may be
injected from the through holes. With the above-described
steps, the battery pack according to the second embodiment of
the invention is manufactured.
In the battery pack accerding to the second embodiment

of the invention, the same effects as in the first embodiment

can be cobtained.

3. Third Embodiment
Figs. 16 and 17 show the configuration of a nonagueous

electrolyte battery according to a third embodiment of the



74 . lamnate film41l and the seal ants 43a and 43b, unstretched

pol ypropyl ene (CPP) in which 60 vol% of fine resin fibers were bl ended was
used. @ hers were the same as in Test Exanple 1-1, and the tests (1) to (4)
wer e conducted. <Test Exanple 1-10> (for conparison) As the inner
resin film4lc for bonding of the alagri numlam nate film41l and the

seal ants 43a and 43b, unstretched pol ypropylene (CPP) in which no fine
resin fibers were bl ended was used. Others were the sane as in Test Exanple
1-1, andnvhettests (A tbogd) werBigendlcdt esnd 17, tHabhenigshows the test
results of Test Exanple 1-1 to Test Exanple 1-10. As the result of the
separ at ebacstoengthotestryanyal s aquat v tad cared@rge whilan 125ndasdm i s
desirable. As the result of the cleaving pressure neasurenent, a val ue
equal tono charger pbanibn357 Rarinsdesi 4 aklng.nAS rhenr eswid ekatthe ol di ng

property evaluation, a value equal to or larger than 5.80 mmis desirable.
75 Tabl gylruAddhtb¥gdam@uUitiree sides excluding a bent side on the
periphery of the battery element 54 under reduced pressure.
As shown in Fig. 17, the nonaqueocus electrolyte battery
is configured such that a positive electrode lead 62a and a
negative electrode lead 62Zb respective connected to a positive
electrode and a negative electrode extend in the same direction
from a seal portion of the laminate film 41 to the cutside.
The positive electrode lead 62z and the negative electrode lead

62b are suiltably referred to zs electrode leads when it is

unnecessary to distinguish them.

<Battery element 54>

A battery element 54 has, for example, an angular or £lat
shape, and is structured such that a band-shaped positive
electrode and a band-shaped negative electrode are laminated
through a polymer electrolyte and/or a separator and wound in
the longltudinal direction. The positive electrode lead 62a
made of, for example, aluminum (Al) or the like is connected
to the positive electrcde. The negative electrode lead 62Zb
made of, for example, nickel (Ni) or the like is connected to
the negative electrode.

The positive electrode lead 62a and the negative



[vol %4 Seal strength [N15 mmj C eaving pressure neasurenent [Mpa] Mol ding
property [nmm] Short-circuit confirmation Test Exanple 1-1
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electrocde lead 62b have a2 large width. The positive electrode
lead 62a and the negative electrode lead 62b have the same width.
The electrode leads having a large width are suitably used for
a battery in which large~current discharge is performed. With
the large width of the electrode leads, resistance when a large
current flows can decrease and heat generated by the electrode
leads can be reduced.

The positive electrode lead 62a and the negative
electrode lead 62k preferably have a width egual to or larger
than 50% of the width of the batteryelement 54. If thepositive
electrode lead 62a and the negative electrode lead 62b have
a width less than 50% of the width of the battery element 54,
r@sistancewhenealargecurrentflowsmayincrease,anddefecﬁs
may cccur due to heat generation. The positive electrode lead
€2a and the negative electrode lead 62b preferably have a width
equal to or smaller than 95% of the battery width. If the
positive electrode lead €2a and the negative electrode lead
62 have a width larger than 95% of the battery width, defects
may easily cccur at the seal portion.

The positive electrode lead 62a and the negative
electrode lead 62b are different in length. Specifically, the
positive electrede lead 622 has a length shorter than the length
of the negative electrode lead §&Zb.

Sealant €32 to 63d are made of thermal adhesive resin

materials containing adhesive resin and fine resin fibers



5 33.2 0.44 6.17 short-circuit Test Exanple 1-2 10 32.7 0.44 6,17 no
shod-circuit Test Exanple 1-3
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described in the first embodiment.

The sealant €3a 1s arranged at a part of the surface of
the positive electrode lead 6Za facing the laminate film 41
so as to improve adhesion with the laminate £film 41. Tﬁe
sealant 63b is arranged at a part of the surface of the positive
electrode lead 62a facing the negative electrode lead 62b. The
seatant 63a and the sealant 63b are bonded to each other.

The sealant 63d is arranged at a part of the surface of
the negative electrode lead €2b facing the laminate film 41
so as to improve adhesion with the laminate film 41. The
sealant 63c is arranged at a part of the surface of the negative
electrode lead 62b facing the pesitive electrode l1ead 62a. The
sealant €3c and the sealant 63d are bonded to each other. The
sealant 63b and the sealant €3¢ are arranged so as to suppress
occurrence of short-circuit because the positive electrode
lead 62a and the negative electrode lead 62b come into direct
contact with each other. The sealant €63b and the sealant 63c
are bonded to each other.

Fig. 18 shows the sectional structure taken along the
line &a~a' of Fig. 17. BAs shown in Fig. 18, the positive

- electrode lead 6Za and the negative electrode lead 62b having

the same width are arranged such that one end thereof in the
width direction are located at the same position as the other
end thereocf in the width direction. The sealant 63b and the

sealant 63c are provided between the positive electrode lead



15 33.0 0.42 6.13 no short-circuit Test Exanple 1-4 20 32.3 0.406.09 no
short-circuit Test Exanple 1-5 25
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62a and the negative electrode lead 62b. Thus, the surface
of the positive electrode lead 62a facing the negative
electrode lead 62b and the surface of the negative electrode
Llead 62b facing the positive electrode lead 62a overlap each
other through the sealant 63b and the sealant 63¢ in the
thickness direction of the battery.

At a portion where the positive electrode lead 62akand
the negative electrode lead 62b are not sandwiched between the
upper and lower laminate films 41, the inner resin films 41c
for bonding of the upper and lower laminate films 41 are
oppesite each other. At aportionwhere the positive electrode
lead 62a and the negative electrode lead 62b are not sandwiched
between the upper and lower laminate films 41, the inner resin
films.élc for bonding of the upper and lower laminate films
41 are opposite each other through the sealants 63a to 623d.

AT a portion where the positive electrode lead 622 and
the negative electrode lead 62b are sandwiched between the
upper and lower laminate films 41, the following structure is
made: upper laminate film 41/sealant 63a/positive electrode
lead 6Za/sealant 63b/sealant 63c/negative electrode lead
€2b/sealant 63d/lower laminate film 41. Specifically, the
following structure is made: upper outer resin film 4la/upper
metal foil 41b/upper inner resin film 41c for bonding/sealant
t3a/positive electrode lead 62a/sealant 63b/sealant

€3c/negative electrode lead 62b/sealant 63d/lower inner resin



A

32.2 0.416.00 no short-circuit Test Exanple 1-6 30 31.8 0.416.03 no
shod-circuit Test Exanple 1-7 40 23.0 0.325.55
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film 41lc for bonding/lower metal foil 41lb/lcwer cuter resin
film 41a.

The cpposing inner resin films 41c for bonding are bonded
to each other. At z portion where the inner resin films 4lc
for bonding are opposite each other through the sealants 63a
to ©3d, the cpposing inner resin filme 4lc for bonding are
bonded to each other.

The sealant 63a,i$ bonded to the positive electrode lead
6Za. The sealant 63a and the upper inner resin film 41c for
bonding are bonded to each other. The upper inner resin film
41lc for bonding is bonded to the positive electrode lead 62a
through the sealant 63a.

The sealant 63d is bonded to the negative electrode lead
62b. The sealant 63d and the lower inner resin film 41c for
bonding are bonded to each other. The lower inner resin film
41c for bonding is bonded to the negative electrode lead 62b
through the sealant 63d. The sealant 63b and the sealant 63c
are bonded to each other. The sealant 63b is bonded to the
negative electrode lead 62b through the sealant 63c. The
sealant 63c is bonded to the positive electrode lead 62a through
the sealant 6£63b.

Fig. 1%A& is a top view illustrating the configuration
of extended portions of the positive electrode lead 62a, the
negative electrode lead 62b, and the sealants 63a toc 63d

extending from the laminate film 41. Fig. 19B is a sectional
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view taken along the line b-b' of Fig. 18A.

As shown in Figs. 1%A and 189E, the extended portions of
the positive electrode lead €2a and the negative electrode lead
62b are different in length. That is, the extended portion
of the positive electrode lead 62a is set to have a length
shorter than the length ¢f the extended portion of the negative
electrode lead éZb.

The sealant €3a and the sealant €3b arranged on both
surfaces of the positive electrode lead 62Za have a width larger
than the width of thepositive electrode 1ead 62a. The extended
portions of the sealant 632a and the sealant 63b are set to have
a length smaller than the length of the extended portion of
the positive electrode lead 62a. Thus, the surface of the
positive electrode lead 622 facing the sealant €32 has a portion
which is covered with the sealant £63a and a portion which is
not covered with the sealant 63a. The surface of the peositive
electrode lead €Za facing the sealant 63b has a portion which
is covered with the sealant 63b and a portion which is not
covered with the sealant 63b.

The sealant 63c and the sealant €3d arranged on both
surfaces of the negative electrode lead 62b have a width larger
than the width o the negative electrode lead 6Zb. The extended
pecrtions of the sealant 63c and the sealant 63d are set to have
a length smaller than the length ¢f the extended porticn of

the negative electrode lead 62b and larger than the length of



0 32.1 0.416. 20 short-circuit As shown in Table 1, according to
Test Exanple 1-1 to Test Exanple 1-10, the follow ng was confirnmed. By
using the alumnumlam nate film 41 nade of unstretched pol ypropyl ene (CPP)
, in which fine resin fibers are blended, as the inner resin film4lc for
bondi ng, and form ng the seal ants 43% and 43b of unstretched pol ypropyl ene
(OFF) in which fine resin fibers are blended, short-circuit was suppressed.
Further, according to Test Exanple 1-1 to Test Exanple 1-10, short-circuit
was supphessdctlidedppréedetes iithede bt ehded cdrountods thadtcZaf f eGhiusg adhesi on
or sealing rope ies . <Test Exanple 2-1> Simlarly to Test Exanple
1- 3, thehtestgigte td (d)eweegatdinduetiedt rofestidadnpltle 2a@22ng7GH=am nate
filma4l and the sealants 43a and 43b, unstretched pol ypropyl ene (CPP) in
whi ch 15ew0k9%tofk3pohybutybereiber ephthakat eoBBEL as thi neer eskn =frither were
bl ended was used. OQthers were the sanme as in Test Exanple 2-1, and the
tests (Epctonfidd yere: 6ANERICERGis not covered with the ssalant 63c.

The surface of the negative electrode lead 62b facing the

sealant 63d has a portion which is covered with the sealant

63d and a portion which is not covered with the sealant ©3d.

The portion cof the negative electrode lead €2b which 1s not

covered with the sealant 63c¢ and the sealant €3d is located

outside the positive electrode lead 62a.

At the surface of the positive electrode lead 62a facing

The sealant 63b, a portion which is covered with the sealant

63k 1s opposite the negative electrode lead 62b through the

sealant ¢3b and the sealant 63c. At the surface<xfthelpositive

electrode lead €2a facing the sealant €3b, a portion which is

not covered with the sealant €3b 1s opposite the negative

electrode lead 62b through the sealant €3c. At the surface

of the negative electrode lead 62b facing the sealant 63c, a

portion which is not covered with the sealant 63¢c is located

cutside the positive electrode lead 62a. Thus, it is possible

to suppress occurrence of short-circult because the positive

electrode lead 6Za and the negative electrcde lead &2b come

intec direct contact with each other. The positive electrode

lead €2a has on both surfaces portions which are not covered

with the sealant 63a and the sealant 63b, and the area of the



<Test Exanple 2-3> As the inner resin film4lc for bonding of the
alum numlamnate film41 and the seal ants 43a and 43b, unstretched

pol ypropyl ene (CPP) in which 15 vol % of 6,6-nylon as fine resin fibers was
bl ended was used. OQthers were the sane as in Test Exanple 2-1, and the
tests (1) to (4) were conducted. <Test Exanple 2-4> As the inner
resin filmd4lc for bonding of the alumnumlamnate film41 and the

seal ants 43a and 43b, unstretched pol ypropyl ene (CPP) in which 15 vol % of
aram d Fﬁ@ﬂﬁ%ﬁ%ﬁ@gﬁst@red Thadpmai k) jeasléinectesi vadi brs s as ruped. Cthers
were the sane as in Test Exanple 2-1, and the tests (1) to (4) were

conduct mamﬂ'ﬁﬂm&xaﬁ”ptet‘?eﬁkiescrlme%btem@wl nael cf 8%in filsm 41¢H{or bondi ng
of the alum numlanm nate film 41 and the sealants 43a and 43b, "unstretched

pol ypr opylere (CPR)rdduamitdy 15 Wl 90:0f o yepsbonate (P as 77 fine
resin fibers was bl ended was used. O hers were the sane as in Test Exanple

2-1, and the tests (1) to (4) were conducted. <Test Exanple 2-6> As
the inner resin film4lc for bonding of the alum numlamnate film 41 and

t he seakapis r43a+angd-43b, unstretched pol ypropylene (OPP) in which 15 vol %
of polyimde (Pl) as fine resin fibers was bl ended was used. O hers were

the samgrasci.n anple 2-1, and the tests (1) to (4) were conducted.
<Test Eganps EL%gﬁléﬁ

The extended portions of the positive electrode lead 62a,
the negative electrode lead 62b, and the sealants 63a to 63d
extending from the laminate film 41 may be configured as
described below. First, another first example of the
configuration of the extended portions of the positive
electrode lead 62a, the negative electrode lead 62b, and the
sealants 63a to 63d will be described. Fig. 202 is a top view
illustrating another first exémple of the configuration ¢f the
extended porticns of the positivé electrede lsad 62a, the
negative ¢lectrode lead 62b, and the sealants 63a to 63d. Fig.
20B shows the sectional structure taken along the line c-c¢!
of Fig. 20A.

As shown in Figs. 20A and 20B, the extended portions of
thepositiveelectrodelead62aandtjnanegativeelectrodelead
62b are different in length. That is, the positive slectrode
lead 62a& is set to have a length smaller than the length of
the negative electrode lead 62h.

The sealant 63a and the sealant 63b arranged on both

surfaces of the positive electrode lead 62a are set to have



‘As the inner resin film4lc for bonding of the alumnumlamnate film 41
and the sealants 43a and 43b, unstretched pol ypropylene (CPP) in which 15
vol % of pol yphenyl ene sul fone (PPS) as fine resin fibers was bl ended was
used. QGthers were the same as in Test Exanple 2-1, and the tests (.1) to
(4) were conducted. <Test Exanple 2-6» As the inner resin filmd4lc
for bonding of the alumnumlamnate film41l and the seal ants 43a and 43b,

unstretched pol ypropyl ene (CPP) in which 15 vol % of
pol y-t etar aflldidr cethpirenbaPTFE) wastfii me vlesigodithers sms-thiendedmas used.
O hers were the sane as in Test Exanple 2-1, and the tests (1) to (4) were
conduct éa. 78he extendabl po2tshawsrttigs resal 46 ofsdest fxanp] 6.2-.1 to Test
Exanpl e 2-8 and Test Exanple 1-10 (for conparison). Table 2 Fine resin
fiber nmat ekalgtSealnastiengifin the length of the extended portion of

the positive electrode lead 62a. The extended portion of the

sealant 63b 1s set to have the sams length as the length of

the extended portion of the positive electrode lead 62a. Thus,

the surface of the positive electrode lead 62z facing the

sealant €3a has a portion which is covered with the sealant

©3a and a portion which is not covered with the sealant 63a.

The surface of the positive electrode lead 62a facing the

sealant €3b is entirely covered with the sealant 63Db.

The sealant 63c and sealant 63d arranged on both surfaces

cf the negative electrode lead 62b are set to have a width larger

than the width of the negative electrode lead 62b. The extended

portions of the ssalant €3¢ and the sealant 63d are set to have

a length smaller than the length of the extended porticn of

the negative electrode lead 62b and larger than the length of

the extended portion of the positive electrode lead 62a. Thus,

the surface of the negative electrode lead 62b facing the

sealant €3¢ has a portion which is covered with the sealant

63c and a portion which is not covered with the sealant 63c.

The surface of the negative electrode lead 62b facing the

sealant €3d has a portion which is covered with the sealant

©3d and a portion which is not covered with the ssalant 634d.

The portion of the negative electrcde lead 625 which is not



[NV15 dim C eaving pressure neasurenent N Dal Ml ding property [ mm]
Short-circuit confirmation Test Exanple 1-10 -

&)
(&3]

covered with the sealant 63c and the sealant 63d is located
ocutside the positive electrode lead 62a.

The surface of the positive electrode lead 62a facing
the sealant 63b is opposite the negative electrode lead 62b
through the sealant 63b and the sealant 63c. At the surface
of the negative electrode lezad 62b facing the sealant 63c, a
portion which is not covered with the sealant 63c is located
outside the positive electrode lead 62a. Thus, it is possible
to sﬁppress occurrence of short-circuit because the positive
electrode lead 62Za and the negative electrode lead 62b come
into direct contact with each other. In the first example,
the two sealants 63b and 63¢ are arranged over the entire region
between the positive electrode lead 62a and the negative
electrodelead62b,soji:is?ossibh&tosuppressshort-circuit

more reliably.

(second example)

Next, another second example of the extended portions
of the positive electrode lead 62a, the negative electrode lead
62b, aﬁd the sealants 63a to 63d will be described. Fig. 21A
is a top view i1llustrating another second example of the
extended portions of the positive electrode lead 62a, the
negative electrode lead 62b, and the sealant 63. Fig. 21B shows
the sectional view taken along the line d-d' of Fig. 21A. B&as

shown 1in Figs. 21A and 21B, the extended portions of the
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positive electrode lead €2z and the negative electrode lead
€2b are different in length. That is, the positive electrode
lead 6Z2a is set te have a length smaller than the length of
the negative electrode lead 62b.

The sealant €32a and the sealant 63b arranged on both
surfaces of the positive electrode lead 62a are set to have
a width larger than the width of the peositive electrode lead
6Za. The extended portiocon of the sealant 63z is set to have
a length smaller than the length of the extended portion of
the positive electrode lead €2a. The extended portion of the
sealant 63b is set to have a length larger ﬁhan the length of
theextendedportimaofthepositiveelectrodelead62a. Thus,
the surface of the positive electrode lead 62z facing the
sealant €3a has a portion which i1s covered with the sealant
€3a and a portion which 1s not covered with the sealant 63a.
The surface of the positive electrode lead 6Za facing the
sealant 63b is entirely covered with the sealant 63b.

The sealant 63c¢ and the sealant 63d arranged on both
surfaces of the negative alectrode lead 62k are set to have
a width larger than the width of the negative electrode lead
62b. The extended portions of the sealant ¢3¢ and the sealant
€3d aré set to have a length smaller than the length of the
extended portion of the negative elecfrode lead €é2b and larger
than the length o©f the extended portion o¢f the pesitive

elaectrode lead 62a. Thus, the surface o¢f the negative



33.1 0.41 6.15 no short-circuit Test Exanple 2-3 6,6-Nylon 32.4 0.42 6.10
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electrode lead 62b facing the sealant 63¢ has a portion which
is covered with the sealant 63c and a portion which is not
covered with the sealant 63c. The surface of the negative
electrode lead €2b facing the sealant 63d has a portion which
is covered with the sealant 63d and a portion which is not
covered with the sealant 63d. The portion of the negative
electrode lead 62b which is not covered with the sealant 63c
and the sealant 63d is located outside the positive electrode
iead 62a.

The surface of the positive electrode lead 62z facing
the sealant 63b is cpposite the negative electrode lead 62b
through the sealant 63b and the sealant €3c. At the surface
of the negative electrode lead 62b facing the sealant 63c, a
portion which is not covered with the sealant 63c is located
outside the positive electrode lsad 62Za. Therefore, it is
possible to suppress short-circult because the positive
electrode lead 62a and the negative electrode lead 62b come
into direct contact with each other. In the second example,
the two sealants 63b and 63c are arranged over the entire regicn
between the positive electrode lead 62a and the negative
electrode lead 62b, so it is possible to suppress short-circuit

more reliably.

<Effects>

In the nonagueous electrolyte battery according to the



31.8 0.43 5.91 no short-circuit Test Exanple 2-5 PC 31.8 0.43 6.02 no
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third embodiment of the invention, the positive electrode lead
62a and the negative electrode lead 62b overlap each other in
the thickness direction of the baﬁtery through the sealants
03b and 63c, so good volume energy density can be obtained.

That is, when the positive electrode lead 62a and the
negative electrode lead 62b having a large width are used, if
the pesitive electrode lead 62a and the negative electrode lead
62b extend from the same side of the battery, short-circuit
is likely to occur due to. the use of the positive electrode
lead 62a and the negative electrode lead €2b having a large
width. Accordingly, in order to suppress short-circuit, for
example, 1like the battery shown in Fig. 22, the positive
electrode lead 62a and the negative electrode lead 62b extend
fromdifferent sides. However, if the positive electrode lead
6Z2a and the negative electrode lead 62b extend from different
sides, it is necessary to seal two sides from which the positive
electrode leéd,62a,and the negative electrode lead 62b extend,
which causes degradation of volume efficiency.

Meanwhile, in the nonaqueous electrolyte battery
according to the third embodiment of the invention, the
positive electrode lead 62a and the negative electrode lead
€2b extend from the same side of the battery. That is, the
positive electrode lead 62a and the negative electrode lead
62b extend from a single side. Thus, the sealing area of the

portionswherethepositiveelectrodelead62aandthenegative
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electrode lead 62b extend can be reduced, thereby improving
the volume of the battery element 54. Therefore, energy
density per volume can be improved as compared with the battery
shown in Fig. 22. Further, the sealants 63b and 63c made of
thermal adhesive resin materials containing thermal adhesive
resin and fine resin fibers are arranged between the positive
electrode lead 62a and the negative electrode lead 62b, so it
is péssible to suppress occurrence of short-circuit more

reliably.

4. Fourth Embodiment

A fourth embodiment of the invention will be described.
.The fourth embodiment i1s the same as the third empodiment,
except that the positive electrode lead 62a and the negative
electrode lead 62b  have different arrangement and
configuration in the width direction. Thus, detailed
description will hereinafter be made focusing on a difference
from the third embodiment, and other description will not be
repeated,

AsshowninE&gs.23Aand238,thenonaqueouselectrolyte
battery has a battery element 54 which is housed in a concave
portion 47 formed in a laminate film 41 and sealed by
fusion-bonding three sides excluding a bent side on <the
periphery of the battery slement 54 under reduced pressure.

The nonaqueous electrolyte battery is configured such that a



33.5 0.37 6.19 !'no shod-circuit . As shown in Table 2, according to
Test Exanple 2-1 to Test Exanple 2-8 and Test Exanple 1-10, it was
confirmed that short-circuit could be suppressed regardl ess of the kind of
the material for the fine resin fibers wthout affecting adhesion or
sealing properties. <Test Exanple 3-d> As the inner resin filmd4lc
for bonding of the alumnumlamnate film41l and the seal ants 43a and 43b,
unstretched pol ypropylene (OFF) in which 15 vol % of PET fibers having a

di amet epcsf-tOvS pterandda }engtt oRN5000 paaT H5e f4 IRCTexin SasePbdbner e

bl ended was used. OQthers were the sanme as in Test Exanple 1-1, and the
tests (&pntectd) werbedeithetedlenz8tlesktErdnpl eh8-sume directAsnt he i nner
resin filmd4lc for bonding of the alum numlamnate film41l and the

seal ant $r48azandad3borunstr ettched pehypropyteéns ECPBr ithewbixchid® .vol % of
PET fibers having a dianeter of 0.5 gmand a |length of 200 gmas fine resin
fibers waeexdd ented cyasHiseis 166hessa werde blie Safeasdie, TesunExampl e 1-1,

and the tests (1) to (4) were conduct ed.

(A1) or the like is connected to the positive electrode of the
battery element 54. The negative electrode lead 6Zb made of,
for example, nickel (Ni) or the like is connected to the
negative electrode of the battery element 54. The positive
elactrode lead 62a and the negative electrode lead 6Z2b are set
to have the same width.

Fig. 24 shows the section taken alcng the line e-e' of
Fig. 23B. As shown in Fig. 24, one end and the other end of
the positive electrode lead 62a in the width direction and one
end and the other end of the negative electrode lead 62b in
the width direction are at different peositions in the width
directicn. Specifically, one end cf the positive electrode
lead 62z in the width direction is located leftward from one
end of the negative electrpde lead 62b in the width direction,
and the other end of the positive electrode lead 62a in the
width direction exists between one end and the other end of
the negative electrode lead €62b in the width direction. A
sealant 63b and a sealant 63c are provided between the positive
electrode lead €2a and the negative electrode lead 62b. Thus,
a part of the surface of the positive electrode lead 62a facing

the negative'electrode lead 62b and a part c¢f the surface of



<Test Exanple 3-3> As the inner resin film4lc for bonding of the
alum numiamnate film41l and the sealants 43a and 43b, unstretched

pol ypropyl ene (CPP) in which 15 vol % of PET fibers having a dianmeter of 0.5
gmand a | ength of 500 gmas fine resin fibers were bl ended was used.

O hers were the sanme as in Test Exanple 1-1, and the tests (1) to (4) were
conducted. <Test Exanple 3-4> As the inner resin film4lc for

bondi ng. of the alum numlamnate film41 and the seal ants 43a and 43b,

unst r et EREF POF VY B R/ EHe TEPPE S OoRi EH- 152 VvOIUPEF PET S FBEFE YREF ng a
diameter of 0.5 gmand a | ength of 2000 gmas fine resin fibers were

bl endedl®as @%%(EPV@@WQ §2RBrehde idakBeds i TRt EXARS IO IIroasd t he
tests (123 (4) were conducted. 80 As the inner resin filmd4lc for
bondi ngta ﬁﬁélaD@mGﬁﬁmamdm‘tﬁﬁt eckillam4®3and the seal ants 43a and 43b,
unstretched pol ypropylene (CPP) in which 15 vol % of PET fibers having a

di amet er of O0&5 anpand id ergilec<s00Demiase fiared fesiar fleberstwere lblsended was
used. @ hers were the same as in Test Exanple 1-1, and the tests (1) to (4)
wer e contfluehede <hestpdxianple 8iéctrode leAd tdve iamertheshbghilimedlc for
bondi ng of the alum numlamnate film41l and the seal ants 43a and 43b,

unstret ehedtpoebxpropyl ene {£LPMod samiwchrhkhi Vel ahnRET rbisher $1hayi ng a
dianeter of 5 mand a length of 120 mas fine resin fibers were bl ended was

used. QuhersowefendNeg S S UgbehesnEXaRRIe 1kmknaand sihed @3t §-61) to (4)
were conducted. <Test Exanple 3-7> As the inner resin filmd4lc for

bondi ng the Rd-am pat e +43b,
unstr et 8%%8 poie;a/éﬁ)ér{%%%erﬁzle (CI%% gl%dﬂmﬁ%%b%gq’\?toepgtﬁé%%%&? A%?;eﬁgw ng a

di amet ef Qi M ANty 34| £AGLR Of 200 pclﬂ}@%éf(a'c@%ord%sk%aé'é)%ésahnvéﬂsrc%ebl ended

was use ers weret e sane a est e tests (1) to
(4) ""erﬁeggg%‘ét dec ec?e l@é%n@ib a?“esr?o sandwiched, the inner resin

films 41c for bonding of the upper and lower laminate films
41 are opposite each other through the sealants 63a to 63d.

At a portion between the upper and lower laminate films
41 where the positive electrode lead 62a and the negative
electrode lead €2k are both sandwiched, the following structure
is made: upper laminate £ilm 41/sealant 63a/positive electrode
lead 62a/sealant 63b/sealant 63c/negative electrode lead
€2b/sealant 63d/lower laminate film 41. Specifically, the
following structure is made: upper outer resin film 4la/upper
metal foil 41b/upper inner resin film 41c fér bonding/sealant
63a/positive electrode lead €2a/sealant 63b/sealant
63c/negative electrode lead 62b/sealant 63d/lower inner resin
film 41c for bonding/lower metal foll 41lb/lower outer resin
film 41a.

At a portion between the upper and lower laminate films



81 lamnate film41l and the seal ants 43a and 43b, unstre ched pal ypropyl ene
(CPP) in which 15 vol % of PET fibers having a dianeter of 5 gmand a | ength
of 500 mas fine resin fibers were bl ended was used. Gthers were the sane
as in Test Exanple 3-1, and the tests (1) to (4) were conducted. <Test
Exampl e 3-9> As the inner resgh film4lc for bonding of the al um num
| am nate film41l and the seal ants 43a and 43b, unstretched pol ypropyl ene
(CPP) in which 15 vol % of PET fibers having a dianeter of 5 gmand a | ength
of 20004gnas ki faer poichthiviserd ewsreds érded Sias ivs ednd@tidrs! werres t he sane
as in Test Exanple 3-1, and the tests (1) to (4) were conducted. <Test
Exanpl ef8110wing strulgutriee lisnnereresipefd Lmmdhe tfeorf ihandilng «efl Arhe
aluminumlam nate film41 and the seal ants 43a and 43b, unstretched

pol ypr opykepe sCERRE i nelkicthrote voll%eaf PETaf/iskensnhavi mgra sdizangier of 5 m
and a length of 5000 mas fine resin fibers were bl ended was used. Qhers

ver e’ t he3gaeeaasnitn SRBAL Il Sninds e andihha it estsebly 10104) wale
conducted. <Test Exanple 3-11> As the inner resin filmdlc for

bondi ngefi 16he nal yri-puALkan dakeid.i b the, seal 4 43b,
unst r et ched 85@pol ypropyl ene (aCPP) ?ﬁé\%h?gﬁek ?/%%?A)%fqt:%é‘i’%?iugg%sr havi ng a

2" ety PO A A g TR0 o0 LA BB T
(4) mer@B%?BQE%EQ@e electrode lead 6Za/sealant 63b/sealant
63c/sealant 63d/lower inner resin film 41c for bonding/lower
metal foil 41b/lower outer resin £ilm 4la.

At a portion between the upper and lower laminate films
41 where the negative electrode lead 62b is sandwiched, the
following structure 1ls made: upper laminate film 41/sealant
63a/séalant 63b/sealant 63c/negative electrode lead
62b/sealant 63d/lower laminate film 41. Specifically, the
following structure is made: upper outer resin film 4la/upper
metal foil 41b/upper inner resin f£ilm 4ic for bonding/sealant
63a/sealant 63b/sealant 63c/rnegative electrode lead
62b/sealant 63d/lower inner resin film 41c for bonding/lower
metal foil 41b/lower outer resin film 41la.

The opposing inner resin films 41c for bonding are bonded
to each other. At a portion where the inner resin films 41lc
for bonding are opposite each other through the sealants 63a
teo €3d, the opposing inner resin films 41c for bonding are
bonded to each otbei through the sealants 63a to 63d which are

bended to each other.



<Test Exanple 3-12> As the inner resin film4lc for bonding of the
alum numlamnate film41l and the sealants 43a and 43b, unstretched

pol ypr opyl ene (CPP) in which 15 vol % of PET fibers having a dianeter of 10
mand a |l ength of 200 mas fine resin fibers were bl ended was used. Qhers
were the sane as in Test Exanple 3-1g3and the tests (1) to (4) were
conducted. <Test Exanple 3-13> As the inner resin filmd4lc for
bondi ng of the alum numlamnate film41 and the sealants 43a and 43b,
unstretched pahgp?epyhend (CLR)béndeatitch t1s wok¥% ot REledibeis lhaw ng a

di anmeter of 10 mand a length of 500 mas fine resin fibers were bl ended
was use@la@ héns sertanhetsanendscia desdr Bxamgt e-diln @ng, tshe tests (1) to
(4) were conducted. <Test Exanple 3-14> As the inner resin filmd4lc

for bondbngiok the abudkauts lanimatechi.l nT4d apdethenseal.antss, 43aand 43b,
unstretched pol ypropylene (CPP) in which 15 vol % of PET fibers having a 83

di anet ek lef £30 Brandng | engihaod Q&%éﬂ;ﬁ%fﬂﬂﬁ‘e [881dt fdpens e bl ended
was used. Ot hers were the sane as in Test Exanple 3-1, and the tests (1) to

(4) wereneengucted. sshasth-Beganpl e 3- 15> As the inner resin filmd4lc
for bonding of the alum numlamnate film4l and t he seal ants 43a and 43b,

unst et ched pohypropyl ene LOPR o B i ey 15, Jaet/g@é PRL.£icber s havi ng

di aneter of 10 mand a | ength of 500 gn1as re5|n bl ended

was usedo, O hers vere. fheg g c?sc}%an Gty Eixnanrg)r vkt 219 48 tegts (1) to

(4) were conducted. <Test

bonding are bonded to each other. The lower inner resin film
41lc for bonding is bonded to the negative electrods lead 62b
through the sealant 63d.

The sealant 63b and the sealant €3¢ are bonded to each
other. The sealant 63b is bonded to the negative electrods
lead 62b through the sealant €3c. The sealant 63c is bonded

to the positive electrode lead 62a through the sealant 63b.

<Effects>
The nonaqueous electrolyte battery according to the
fourth embodiment of the invention have the same effects as

in the third embodiment.

5. Fifth Embodiment

A fifth embodiment of the invention will be described.
The fifth embgdimenﬁ is the same as the third embodiment, except
that the pecsitive electrode lead 62a and the negative electrode

lead 62b have different arrangement and configuration in the



As the inner resin film4lc for bonding of the alum numlamnate film41
and the seal ants 43a and 43b, unstretched pol ypropyl ene (CPP) in which 15
vol % of PET fibers having a dianmeter of 20 mand a |l ength of 200 mas fine
resin fibers were bl ended was used. O hers were the same as in Test Exanple
3-1, and the tests (1) to (4) were cohducted. <Test Exanple 3-17> As
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fibers 84 were blended was used. Others were the sanme as in Test Exanple
3-1, an@¢tRéceedspsupinag on(4) dWéfereonduttred. thTeshibExanpbedl=td> , As
the inner resin film4lc for bonding of the alum numlamnate film41l and
t he seakant 9t43y drdc43bptigmstwidtiched pel wermopdene (CPP) in which 15 vol %
of -PET fibers having a dianeter of 20 mmand a |l ength of 2000 nm as fine

resin fibers mershdirendert y@s 23sethd Qctrer shaeredfesameiasti-a1Test Exanpl e
3-1, and the tests (1) to (4) were conducted. <Test Exanple 3-19> As

the innbetresinhis|anklo 1o hending saf whhenal ymi s an nate,Lilm 41 and
t he seal ants 43a and 43b, unstretched pol ypropylene (CPP) in which 15 vol %

of PET fbbetsnhayj ngoardicamesers of 230.kaeang; f; | engt h,of 500Q kmas fine

resin fibers were bl ended was used. Others were the sane as 1 n Test Exanple
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the inner resin film4lc for bondin umnum | am nate fi
of PET T obera R Png 4 GV ARECSY 5f “35" i And acr chetRO6 B606 Ritas fine
resin fibers wpre, bl ended.vag, dsed,  Ghefs pere the same as Ln Jept Bxanple
that a positive electrode lead 62a and a negative electrode
lead 6Zb connected to the battery element 54 extend in the same
direction from a seal portion of the laminate film 41 to the
outside, The pesitive electrode lead 62a made of, for example,
aiuminum(Al)cn:thelikejfsconnectedtC}theposiiiveelectrode
of the battery element 54. The negative electrode lead 62b
made cof, for example, nickel (Ni) or the like is connected to
the negative electrode of the battery element 54. The negative
electrode lead 620 is set to have a width larger than the width
cf the positive electrode lead 62a.
Fig. 26 shows the sectional structure taken along thé
line f-f' of Fig. 25B. As shown in Fig. 26, one end and the
other end of the positive electrode lead 62a and the negative
electrode lead 62b in the width direction are at different

pesitions in the width direction. Specifically, one end and

the other end of the positive electrode lead 62a in the width
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direction are located between one end and the cther end of the
negative electrode lead 62b in the width direction. A sealant
©3b and a sezlant ©3c are provided between the positive
electrode lead €2a and the negative electrode lead 62b. Thus,
a part of the surface of the positive electrode lead 62a facing
the negative electrode lead 62b and a part of the surface of
the negative electrode lead 62b facing the positive electrode
lead 62a overlap each other in the thickness direction of the
battery through the sealant 63b and fhe sealants 6€3c.

In the example shown in Fig. 26, one end and the other
end in the width direction of the negative electrode lead 62b
where a variation occurs are located so as not to overlap the
positive electrode lead €Za through the sealants 63k and &3¢
in the thickness direction of the battery. Therefore, when
the negative electrode lsad €2k is made ¢f a material, such
as nickel (Ni) or the like, having a large variation, it is
possible to more effectively suppress short-circuit bestwesen
the positive electrode lead 62a and the negative electrode lead
62b.

| At a portion between the upper and lower laminate films
41 where the positive electrode lead 62a and the negative
electrode lead 6Zb are not sandwiched, the inner resin films
41¢c for bending of the upper and lower laminate films 41 are
opposite each other. At a portion between the upper and lower

laminate £iim 41 where the positive electrode lead 62a and the
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negativeelectrodelead62barenotsandwiched,theinnerr@sin
films 41c for bonding of the upper and lower laminate films
41 are opposite each other through the sealants 63a te 63d.
T a portion between the upper and lower laminate f£ilms
41 where the positive electrode lead 62a and the negative
electrode lead 62b are both sandwiched, the following structure
is made: upper laminate £ilm 41/sealant 63a/positive electrode
lead 6Za/sealant 63b/sealant 63c/negative electrode lead
62b/sealant 63d/lower laminate film 41. Specifically, the
following structure is made: upper cuter resin film 41la/upper
metal foil 41b/upper inner resin film 41c for bonding/sealant
63a/positive electrode lead 6Za/sealant €3b/sealant
&3c/negative electrode lead 62b/sealant 63d/lower inner resin
£ilm 41lc for bonding/lower metzl foil 41lb/lower outer resin
film 41a.
At a portion between the upper and lower laminate films
41 where the negative electrode lead 6Zb is sandwiched, the
following structure is made: upper laminate film £41/sezlant
63a/sealant 63b/sealant €3c/negative electrode lead
62b/sealant 63d/lower laminate film 41. Specifically, the
following structure is made: upper outer resin film 4la/upper
metal foil 41b/upper inner resin film 43¢ for bonding/sealant
63a/sealant 63b/sealant 63c/negative electrode  lead
62b/sealant €3d/lower inner resin film 41c for bonding/iower

metal foil 4lb/loWer outer resin film 4la.
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The opposing inner resin films 41c for bonding are bonded
to each other. At a portion where the inner resin films 41c
for bonding are oppoesite each other through the sealants 63a
to ©3d, the opposing inner resin films 4lc for bonding are
bonded to each other through the sealants 63a to 634 which are
bonded to each other.

.The sealant 63a is bonded to the positive electrode lead
62a. The sealant ©¢3a and the upper inner resin film 4lc for
bonding are bonded to each other. The upper inner resin film
41c for bonding is bonded to the positive electrode lead 62a
through the sealant 63a.

The sealant 63d is bonded to the negative electrode lead
62b. The sealant 63d and the lower inner resin film 4lc for
bonding are bonded to each other. The lower inner resin film
4lc for bonding is bonded to the negative electrode lead &2b
through the sealant 63d.

The sealant 63k and the sealant €3¢ are bonded to each
other. The sealant 63b is bonded to the negative electrode
lead 62b through the sealant 63c. The sealant 63c is bonded

to the positive eslectrode lead 6Za through the sealant 63b.

<Effects>
The nonaqueous electrolyte battery according to the
fifth embodiment of the invention has the same effects as in

the third embodiment.
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[Examples]
<Test Example 1-1>

A three-layered aluminum laminate film 41 of 10 cmxi{
cm shown in Fig. ¢ was manufactured for a test. Referring to
the sectional structure shown in Fig. 6, the éluminuxllaminate.
£ilm 41 was used in which the ocuter resin film 4la, the metal
foil 41b, and the inner resin film 4lc for bonding were
configured as described below.

‘outer resin film 4la: PET film

metal foil 4ib: aluminum foil

inner resin film 41c for bonding: unstretched
polypropylene (CPP) in which 5 vol% of fine resin fibers are
blended

The inner resin f£ilm 41c for beonding was manufactured
as follows. First, bymelting unstretchedpelypropylene {(CPP),
adding fine resin fibers to the unstretched polypropylene {(CPP),
and stirring, a resin melt in which the fine resin fibers were
blended uniformly was manufactured. Theblendedamountéftﬂ@
fine resin fibers was 5 vol% at a volume ratio with respect
to the unstretched polypropylene (CPP). The resin mellt was
formed ina film shape by an inflationmethod, thereby obtaining
the inner resin film 4lc for bonding.

As the fine resin fibers, PET fibers having a diameter

of 10 um and a length of 500um were used. When being observed
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by an SEM, the diameter and length of the fine resin fibers
were obtained by measuring the diameter and length for 30 fibers
alternately selected and calculating the averacge.

The aluminum laminate film 41 was manufactured as follows.
Ikn adhesive was applied to both surfaces of the aluminum foil
having a thickness of 50 um, a PET film having a thickness of
20 um was bonded tco one surface of the aluminum foil, and an

unsiretched polypropylene film having a thickness of 30 um with

5 vol% of fine resin fibers blended therein was bended to the
other surface of the aluminum foil. The thickness cf the

adhesive layer was 5 um.

(Separation strength test)

A separation strength measurement was performed by using
the aluminum laminate £ilm 4l fora test. Twoaluminum laminate
films 41 were prepared and arranged such that the unstretched
polypropylene fiims (CPP) were opposite to each other, and then
fusion-bonding was performed. The bonding condition was the
use of a metal seél head, upper/lower head 180°C, sealing
pressure of 20 kgf/cmz, and a sealing time ¢of 5 seconds.

L fusion-bonded test piece having a width of 15 mm was
cut and pulled out in the length direction, and separation
strength was measured. In this case, a PET adhesive tape was
bonded to both surfaces so as not Lo cause resin to be stretched.

The separaticn condition was 180° separation and a separation
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speed of 530 mm/min.

(Cleaving pressure measurement)

A battery having the configuration shown in Fig. 3 was
manufactured by using the aluminum laminate film 41 for a test.
As the 8 mmx10 mm sealants 43a and 43b having a thickness of
50 um covering the electrode leads 42 (aluminum tab leads having
a width of 5 mm), a material in which 5 vol% of the PET fibers
as fine resin fibers were Dblended with unstretched
pelypropylene (CPP) was used.

The sealants 43a and 43b were manufactured as described
below. First, bymelting the unstretchedpolypropylene (CEP),
adding the fine resin fibers to the unstretched polypropylene
(CPP), and stirring, a regsinmelt inwhich the fine resin fibers
were uniformly blended was manufactured. The blended amount
of the fine resin fibers was the amount corresponding to 5 vol%
ateavolumeratiowithrespect?xntheunstr@tchedpolypropylene
{(CPP). The resin melt was manufactured in a film shape by an
inflation method and cut at a predetermined dimension, thereby
obtaining the sealants 43a and 43b.

A battery was configured such that a dummy element was
used as the battery element 4, the dummy element was covered
with the aluminum laminate film 41, and four sides ¢n the
periphery of the dummy element were sealed. The sealing

condition of the laminate filmwas the use of ametal head having
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awidth of 1 mm, upper/lower 180°, sealing pressure of 20 kgf/cm?,
and & sealing time of 5 seconds. WNext, compressed air was
injected from the dummy element, and pressure when the seal

portion was swollen and cleaved was measured.

(Molding property evaluaticn)

Deep drawing procesgsing was performed for the aluminum
laminate film 41 by using a mold of a rectangle ratio 40 mmx60
mm. The molding speed was 100 mm/min. The molding property
was evaluated by measuring the minimum depth which a pinhole

or crack occurs in the metal foil 41b.

{(Short-circuit confirmation)

A battery having the configuration shown in Fig. 3 was
manufactﬁred by using the aluminum laminate £ilm 41 for a test.
In this case, the 8 mmx10 mm sealants 43a and 43p having a
thickness of 50 um were used. The sealants 43z and 43b were
made of a material in which PET fibers having a diameter of
10 pum and a length of 500 pm were blended with unstretched
polypropylene (CPP). Sealing was performed for 30 seconds
under the conditions of sealing pressure of 30 kgf/cm® and
sealing temperature of 200°C, and it was confirmed that

short—-circuit cccurred for 30 seconds.

<Test Example 1-2>
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As the inner resin film 4lc for bonding of the aluminum
laminate f£ilm 41 and the sealants 43a and 43b, unstretched
poly@ropyleneinmmich]l)vol%offineresinfiberswereblended
was used. Others were the same as in Test Example 1-1 and the

tests (1) to (4) were conducted.

<Test Example 1-3>

As the inner resin £ilm 41c for bonding of the aluminum
taminate film 41 and the sealants 43a and 43k, unstretched
polypropylene (CPP) in which 15 vol% of fine resin fibers were
blended was used. Others were the same as in Test Example 1-1,

the tests (1) to (4) were conducted.

<Test Example 1-4>

As the inner resin f£ilm 4ic for bending of the aluminum
laminate film 41 and the sealants 43a and 43b, unstretched
polypropylene (CPP) in which 20 vol% of fine resin fibers were
blended was used., Others were the same as in Test Example 1-1,

-and the tests {1} to {4} were conducted.

<Test Example 1-5>

As the inner resin film 41c for bonding of the aluminum
iaminate film 41 and the sealants 43a and 43b, unstretched
polypropylene (CPP) in which 25 vol®% of fine resin fibers were

blended was used. Others were the same as in Test Example 1-1,
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and the tests (1) to {4} were conducted.

<Test Example 1-6>

As the inner resin £ilm 41c for bonding of the aluminum
laminate film 41 and the seaiants 432 and 43b, unstretched
polypropylene (CPP) in which 30 vol% of fine resin fibers were
biended was used. Others were the same as in Test Example 1-1,

and the tests (1) to (4) were conducted.

Test Example 1-7>

As the inner resin film 41c for bonding of the aluminum
laminate film 41 and the sealants 43a and 43b, unstretched
polypropylene (CPP) in which 40 vol% of fine resin fibers were
blénded.was used. Others were the same as in Test Example 1-1,

and the tests {1} *to {(4) wers conducted.

Test Examplie 1-8>
As the inner resin film 41c for bonding of the aluminum
laminate film 41 and the sealants 43z and 43b, unstretched
polypropylene (CPP) in which 50 vol% of fine resin fibers were
blended was used. Others were the same as in Test Example 1-1,

and the tests (1) to (4) were conducted.

<Test Example 1-9>

As the inner resin film 41c for bonding of the aluminum
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laminate film 41 and the sealants 43a and 43b, unstretched
polypropylene (CPP) in which 60 vol% of fine resin fibers were
blended was used. Others were the same as in Test Example 1-1,

and the tests (1) to (4) were conducted.

<Test Example 1-10> {(for comparison)

As the inner resin film 41c for bonding of the aluminum
laminate film 41 and the sealants 43a and 43b, unstreiched
polyprepylene (CPP) in which no fine resin fibers were blended
was used. Others were the same as in Test Example 1-1, and
the tests (1) to {(4) were conducted.

Table 1 shows the test results of Test Example 1-1 to
Test Example 1-10. As the result of the sgparation strength
test, a value equal to or larger than 25 N/15 mm is desirable.
As the result of the cleaving pressure measurement, a value
egual to or larger than 0.35 Pa is desirable. As the result
of the molding property evaluation, a value equal to or larger

than 5.80 mm 1s desirable.
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Table 1
Additive Cleaving pressure Molding
amount | Seal strength measurement property Short-circuit
[vol%] {N/15 mm| [Mpal] [mm] confirmation
Test Example 1-1 5 33.2 0.44 8.7 short-ciruit
Test Example 1-2 10 32.7 (.44 6.17 no short-circuit
Test Example 1-3 15 33.0 0.42 6.13 no shart-circuit
Test Exampie 1-4 20 32.3 .40 6.09 no shart-circuit
Test Example 1-5 25 32.2 0.41 6.00 no short-circuit
Test Example 1-6 30 3.8 (.41 6.03 no short-circult
Test Example 1-7 40 23.0 0.32 5.55 no shart-circutt
Test Example 1-8 50 19.5 0.21 4.45 no shori-circuit
Test Example 1-9 60 12.2 (.16 - 357 no short-circuit
Test Example 1-10 0 321 041 6.20 sheri-circuit

As shown in Table 1, according to Test Example 1-1 to
Test Example 1-10, the fellowing was confirmed. By using the
aluminum laminate film 41 made of unstretched polypropylene
(CPP), in which fine resin fibers are blended, as the inner
resin film 41c for bonding, and forming the sealants 43a and
43 of unstretched polyprépylene (CPP) in which fine resin
fibers are biended, short-circult was suppressed. Further,
according to Test Example 1-1 <o Test Example 1-10,
short-circuit was suppressed in a predetermined blended amount

without affecting adhesion or sealing properties.

<Test Example 2-1>
Similarly to Test Example 1-3, the tests (1) to (4) were

conducted.

<Test Example 2-2>

As the inner resin £ilm 41c for bonding of the aluminum
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leminate film 41 and the sealants 43a and 43b, unstretched
polypropylene (CPP) in which 15 wol% of polybutylene
terephthalate (PBT) as fine resin fiber were blended was used.
Others were the same as in Test Example 2-1, and the tests (1)

to {4) were conducted,

<Test Example 2-3>

As the inner resin £ilm 41c for bonding of the aluminum
laminate film 41 and the sealants 43a and 43b, unstretched
polypropylene {(CPP) inwhich 15 vol% of 6,6-nylon as fine resin
fibers was blended was used. Others were the same as in Test

Example 2-1, and the tests (1) to (4) were conducted.

<Test Example 2-4>

As the inner resin film 41c for bonding of the aluminum
laminate film 41 and the sesalants 43a and 43b, unstretched
polypropylene ({CPP} in which 15 vdl% of aramid [Nomex
(Registered Trademark)] as fine resin fibers was used. CQOthers
were the same as in Test Example 2-1, and the tests (1) to (4)

were conducted.

<Test Example Z2-5>
As the inner resin film 4lc for bonding of the zluminum
iaminate film 41 and the sealants 43a and 43b, unstretched

polypropylene (CPP) in which 15 vol% of polycarbonate (PC) as
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fine resin fibers was blended was used. Others were the same

as in Test Example 2-1, and the tests (1) to (4) were conducted.

<Test Example 2-6>

As the inner resin £ilm 41c for bonding of the aluminum
laminate film 41 and the sealants 43a and 43b, unstretched
polypropylene {CPP) in which 15 veol% of polyimide (PI) as fine
resin fibers was blended was used. Others were the same as

in Test Example 2-1, and the tests (1) to (4) were conducted.

<Test Example 2Z-7>

As the inner resin film 41c for bonding of the aluminum
laminate film 41 and the sealants 43a and 43b, unstretched
polypropylene (CPP) in which 15 vol% of polyphenylene sulfone
(PPS) as fine resin fibers was blended was ﬁsed. Others were
the same as in Test Example 2-1, and the tests (1) to (4) were

conducted.

<Test Example 2-8>

Ls the inner resin film 41c for bonding of the aluminum
laminate film 41 and the sealants 43z and 43k, unstretched
polypropylene (CPP) in which 15 vols of
pelytetrafluorcethylene (PTFE) as fine resin fibers was
blended was used., Others were the same as in Test Example 2-1,

and the tests (1) to {4) were conducted.
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Table 2 shows the results of Test Example 2-1 to Test

Example 2-8 and Test Example 1-10

{(for comparison).

Table 2
Cleaving
Seal pressure Molding
Fine resin fiber strangth measurement property Short-circuit
material IN/15 mm} [Mpa] [mm} confirmation
Test Example 1-10 - 321 0.41 6.20 short-circuit
Test Exampie 2-1 PET 33.0 0,42 8.13 no sher-circuit
Test Example 2-2 PBT 331 0.41 6.15 no shor-cireuit
Test Example 2-3 8,6-Nylon 324 (.42 8.10 no short~circuit
Test Example 2-4 | Aramid (Nomex) 31.8 0.43 5.91 no shor-cirguit
Test Example 2-5 PC 31.8 (.43 8.02 no snori-circuit
Test Example 2-6 Pl 31.6 0.40 598 no shar-circuit
Test Example 2-7 PP3 32.2 0.39 6.13 no shori-circuit
Test Example 2-8 PTFE 335 0.37 6.19 no short-circuit

As shown in Table 2, according to Test Example 2-1 to
Test Example 2-8 and Test Example 1-10, it was confirmed that
short=-circuit could be suppressed regardless of the kind of
for the fine resin fibers without

the material affecting

adhesion or sealing properties.

<Test Example 3-1>

As the inner resin film 41c for bonding of the aluminum
laminate film 41 and the sealants 432z and 43b, unstretched
polypropylene (CPP) in which 15 vol% of PET fibers having a
diameter of 0.3 um and a length of 3000 um as fine resin fibers
were blended was used.

Others were the same as in Test Example

1-1, and the tests (1) to (4) were conducted.
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<Test Example 3-2>

As the inner resin film 41c for bonding of the aluminum
laminate film 41 and the sealants 43a and 43b, unstretched
polypropylene (CPP) in which 15 vol% of PET fibers having a
diameter of 0.5 um and a length of 200 um as fine resin fibers
were blended was used. 'Others were the same as in Test Example

1-1, and the tests (1) to (4} were conductead.

<Test Example 3-3>

As the inner resin film 41c for bonding of the aluminum
laminate f£ilm 41 and the sealants 43a and 43k, unstretched
polypropylene (CPP) in which 15 vol% of PET fibers having a
diameter of 0.5 um and a length of 500 um as fine resin fibers
were blended was used. Others were the same as in Test Example

1-1, and the tests (1) to (4) were conducted.

<Test Example 3-4>

As the inner resin film 4lc for bending of the aluminum
laminate film 41 and the sealants 43a and 43b, unstretched
polypropylene (CPP) in which 15 vol% of PET fibers having a
diameter ¢f 0.5 um and a length of 2000 um as fine resin fibers
were blended was used. Others were the same as in Test Example

1-1, and the tests (1) to {(4) were conducted.

<Test Example 3-5>
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87 In Table 3, Test Exanple 3-1, Test Exanple 3-5, Test Exanple
3-10, Test Exanple 3-15, Test Exanple 3-19, are Test Exanple 3-20 were
conpared with each other. That is, T&st exanples which used fine resin
fibers having a dianmeter of 003 M 0.5 m 5m 10 m 20 gm or 25 gm and a
| engt h of 5000 gm were conpared with each other. Wth this conparison, the
fol  owi ng evaf@atPBnt Wek! dhtsaithddn 41c foppaedineaipiie 31 Eni@isnet er of
0.3 m, the fine resin fibers had a small dianeter, so it mght be

i mpossi bEBIRGTEr évidft “Shortd dilrcuiea bethtise3fi prccopbavoneomesxdsdof a
metal material are not covered with fiber diameters. Thus, short-circuit
occur r egelynripst eBeanPlPg ) 3120 whdicanBtew oofs 28 MET ttheefisnéawesion & i ber s
had a | arge diameter, fiber cones were strengthened, and the fibers flied
over theibhkmesupfacesatmtdvedtd meerodci 13000 Qiniredd aineFuetsher £ikegidity of
the fibers interfered with the flow of resin at the tine of fusion-bonding,
so seal wsteenpthdwasvadegeaded. Others were the same as in Test Example

1-1, and the tests (1) to (4) were conducted.

<Test Example 3-6>

As the inner resin film 41lc for bonding of the aiuminum
laminate film Ql'and the sealants 43z and 43b, unstretched
polypropylene (CPP) in which 15 vol% of PET fibers having a
diameter of 5 pm and a length of 120 pum as fine resin fibers
were blended was used. Others were the same as in Test Example

1-1, and the tests (1) to (4) were conducted.

<Test Example 3-7>

As the inner resin film 41c for bonding of the aluminum
laminate f£ilm 41 and the sealants 43a and 43b, unstretched
polypropylene (CPP) in which 15 vol% of PET fibers having &
diameter of 5 pum and a length of 200 pum as fine resin fibers
were blended was used. Others were the same as in Test Example

i-1, and the tests (1) to (4} were conducted.

<Test Example 3-8>

As the inner resin film 41c for bonding of the aluminum



In Test Exanple 3-5 (dianeter of 0.5 n), Test Exanple 3-10 (dianmeter of 5
m, Test Exanple 3-15 (dianmeter of 10 m, and Test Exanple 3-19 (di aneter
of 20 m, it was confirned that short-circuit could be suppressed w thout
af fecting adhesion or sealing properties. In Table 3, Test Exanple
3-6, Test Exanple 3-7, Test Exanple 8-8, Test Exanple 3-9, Test Exanple
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was obt aPaggropylene |(RPPestinExhaphe 18- 8olkendgt REGf fiR6rgnpavihg i ne resin
fibers had a small length and there is no ennmeshing. Accordingly, even when
the fineiemrcavosfohvexesnodfa thengmet alf feileniralaspressedethe fibens, there
IS no resistance, so short-circuit occurred. In Test Exanple 3-11 (length
of 7000wgnk,bldreddd nes esed. f i beterhadra thegeathengt bn T4 heafmibne resin
fibers flied over the filmsurface at the tinme of filmformation. Further,
there i 3-3ireng engeshisng hetween fiberse seridhe-fddbers acted as resistive
conponents at the time of nolding, which caused deterioration in nolding
properties. In Test Exanple 3-7 (length of 200 gm, Test Exanple 3-8
(length of 500 gn), Test Exanple 3-9 (length of 2000 gm, and Test Exanple
3-10 (length 0f-500Q gk, it was confirmed that short-circuit could be
suppressed w thout affecting adhesion or sealing properties. From
t he above- desgrLi Gopard nyfLne in.fi Vi Lamet er of
5 gmto 20 gﬁgéﬁg%g'1engtﬁ%%ggaggﬁgi%gg t%%8§%ﬂ$ﬁ% gﬁiggg,ngm%EghEonfirned
that th xcehl ent. eff ect.s re Qo i . 9 imlarly to Test
Eiggﬁg%gsgglb1Ql SHLGS WS Of 5’@%& %%%S§3Ekaﬁﬁﬁgr§%gged

Exanpl e ) to (4) were conducte
.~ polypropylene (CPP) in which 15 vol% of PET fibers having a
diameter of 5 pum and a length of 2000 um as fine resin fibers

were blended was used. Others were the same as in Test Example

3-1, and the tesgsts (1) to {4) were conducted.

<Test Example 3-10>

As the inner resin film 41c for bonding of the aluminum
laminate film 41 and the sealants 43a and 43b, unstrétched
polypropylene.(CPP} in which 15 vol% of PET fibers having a
diameter of 5 um and & length of 5000 pm as fine resin fibers
were blended was used. Others were the same as in Test Example

i-1, and the tests (1) te (4) were conducted.

<Test Examples 3-11>
As the inner resin film 41c¢ for bonding of the aluminum

laminate film 41 and the sealants 43a and 43b, unstretched



As the inner resin filmd4lc for bonding and the seal ants 43a and 43b,
unstretched pol ypropyl ene (CPP) in which 15 vol % of PET fibers having a

di aneter of 10 4mand a length of 500 4m as fine resin fibers were bl ended
and 5 wt % of titanium oxide having a particle size 050 of 1.2 imwas

bl ended was used. Others were the sd# as in Test Exanple 4-1, and the
tests (1) to (4) were conducted. <Test Exanple 4-3> As the inner
resin filmd4lc for bondin? and the seal ants 43a _and 43b, unst etched

pol ypr opFLERECPTPPYE NCRETD cBn1BhE6No4 6f VPEF PIEDEES habeng hediageger of 10
ptmand a length of 500 4m as fine resin fibers were blended and 5 w % of
titani umiereterha¥i ngua spar & ckegshzef 0600 bf .= Minas rekkendédbwas used.

QO hers were the sane as in Test Exanple 4-1, and the tests (1) to (4) were
conduct sdre<TestdEkamsl esdd4> Others wAget hipeiares amsesh IT<fdt Mxdtplkor
bondi ng and the seal ants 43a and 43b, unstretched pol ypropylene (CPP) in
whi ch 15-%ol #mdf tRETtkkher § 1hationg 4a dicaretemdfctld pm and a | ength of 500
90 gmas fine resin fibers were blended and 5 w % of silicon oxide having a
particle size D50 of 2.0 mwas bl ended was used. Qthers were the sane as in
Test Exanple 4-1, and the tests (1) to (4) were conducted. <Test Exanple
4-5> <TestAsxERe1ENReryresin film4lc for bonding and the seal ants 43a
and 43b, unstretched pol ypropyl ene (CPP) in which 15 vol % of PET fibers
having a di an@éecrh@fin%xmr%@qnafhgagébc;%ﬁ%rfa% fdf‘%h%eéigm%#mggrs ver e

bl ended and 5 wt% of silicon oxide having a part e size Db 4 m was

bl ded d-:€X h .th i 4- h
ende 1%ﬁ?n3 gds: G hers wer .t %ﬁ%@%ﬁﬁ%ﬁé%%?ggﬁ@6§§gpphgs€£étgﬁ§g.t e

tests (1 o (4) were conducted. i nner

in f] i dth I 4 d.43b tretched
ol ypr OBy ERE ST RRT ST nCRT chE 1 VBl og of PPET £10Ere. AAGTRG AodrBRefer of 10
mand a . length of _500 mas fine resin fibers were bl ended and 5 wt % of
al uni nuth-B%F d8% ha¥i Hg K F&Ft Pcr8REFReC Dot BfHM &F frivigs TBF&RIEHPRES used.

QO hers were . the sape as in Test Exanple 4-1, and the tests él) to (4) were

conduct Bgre biended was used. Others were the same as in Test Example

3-1, and the tests (1) to (4) were conducted.

<Test Example 3-13>

As the inner resin film 41c for bonding of the zluminum
laminate film 41 and the sealants 43a and 43b, unstretched
polypropylene.(CPP} in which 15 vol% of PET fibers having a
diameter of 10 um and a length of 500 um as fine resin fibers
were blended was used. Others were the same as in Test Example

3-1, and the tests (1) to (4) ware conducted.

<Test Example 3-14>
As the inner resin film 41c for bonding of the aluminum
laminate f£ilm 41 and the sealants 43a and 43b, unstretched

polypropylene (CPP) in which 15 vel% of PET fibers having a



<Test Exanple 4-7> 91 43a and 43b,' unstretched pol ypropylene (CPP) in
whi ch 15 vol % of PET fibers having a dianmeter of 10 4mand a | ength of 500
inn as fine resin fibers were blended and 5 wt % of titani um oxi de having a
particle size D50 of 0.5 pmwas bl ended was used. O hers were the sane as
in Test Exanple 4-1, and the tests (8) to (4) were conducted. Table 4 shows
the results of Test Exanples 4-1 to 4-7. Table 4 Filler Material Particle
size ,(D50) Ipm

diameter of 10 pum and a length of 2000 um as fine resin fibers

were blended was used. Others were the same as in Test Example

3~1, and the tests (1) te {4} were conducted.

<Test Example 3-15>

As the inner resin film 4lc for bonding of the aluminum
laminate film 41 and the sealants 43a and 43b, unstretched
polypropylene (CPP} in which 15 vol% of PET fibers having a
diameter of 10 pm and a length of 5000 um as fine resin fibers
were blended was used. Others were the same as in Test Example

1-1, and the tests (1} to {(4) were conducted.

<Test Example 3-16>

As the inner resin film 4ic for bonding of the aluminum
laminate film 41 and the sealants 43a and 43b, unstretched
polypropylene (CPP) in which 15 vol% of PET fibers having a
diameter of 20 um and a length of 200 um as fine resin fibers

were blended was used. Others were the same as in Test Example

3-1, and the tests (1} to (4) were conducted.

<Test Example 3-17>

Ag the inner resin film 41c for bonding of the aluminum
laminate film 41 and the sezlants 43a and 43b, unstretched
peclypropylene (CPP) in which 15 vel% of PET fibers having a

diameter of 20 um and a length of 500 um as fine resin fibers
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were blended was used. Others were the same as in Test Example

3-1, and the tests (1) to {4} were conducted.

<Test Example 3-18>

As the inner resin film 41c for bonding of the aluminum
laminate f£ilm 41 and the sealants 43a and 43b, unstretched
polypropylene (CPP) in which 15 vol% of PET fibers having a
diameter of 20 um and a length of 2000 pm as fine resin fibers
were blended was used. Others were the same as in Test Example

3-1, and the tests (1) to (4) were conducted.

<Test Example 3-19>

As the inner resin f£ilm 41c for bonding of the aluminum
laminate film 41 and the sealants 43a and 43b, unstretched
polypropylene (CPP) in which 15 vol% of PET fibers having a
diameter of 20 um and a length of 5000 um as fine resin fibers
were blended was used. Others were the same as in Test Example

1-1, and the tests (1) to {(4) were conducted.

<Test Example 3-20>

As the inner resin film 41c for bonding of the aluminum
laminate film 41 and the sealants 43a and 43b, unstretched
polypropylene (CPP} in which 15 vol% of PET fibers having a

diameter of 25 um and a length of 5000 um as fine resin fibers

‘were blended was used. Others were the same as in Test Example



Test Exanple 4-1 No 33.0 0.4216.13 no short-circuit Test Exanple 4-2
Titaniumoxide 1.2 29.2 0.36 5.88 no short-circuit
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1-1, and the tests (1} to (4) were conducted.
Table 3 shows tThe results of Test Example 32-1 to Test

Example 3-20 and Test Example 1-10 (for comparison).
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Test Exanple 4-3 Titaniumoxide 0.5 30.8 0.38 6.02 no short-circuit Test.

Exanple 4-4 Silicon oxide 2.0 27.8 0. 36
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5.82 no short-circuit Test Exanple 4-5 Silicon oxide 0.4 30.8 0.38 6.01 no .
short-circuit Test Exanple 4-6 Al um num oxide 1.0
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In Table 3, Test Example 3-1, Test Example 3-5, Tést
Example 3-10, Test Example 3-15, Test Example 3-19, are Test
Example 3-20 were compared with each other. That is? Test
examples which used fine resin fibers having a diameter of 0.3
pm, 0.5 pm, 5 um, 10 pm, 20 pm, or 25 um, and a length of 5000
um were compared with each other. With this compariscn, the
following evaluation was obtained.

In Test Example 3-1 (diameter of 0.3 um), the fine resin
fibers had a small diameter, so it might be impossible to
prevent short-circulit because fine concavo-convexes of a metal
material are not covered with fiber diameters. Thus,
short-circuit occurred. In Test Example 3-20 (diameter of 25
umj, the fine resin fibers had 2 large diameter, fiber cones
were strengthened, and the fibers flied over the film surface
at the time of film formation. Further, rigidity of the fibers
interfered with the £flow of resin at the time of fusion-bonding,
so seal strength was degraded.

In Test Example 3-5 (diameter of 0.5 pm), Test Example
3-10 (diameter of 5 um) , Test Example 3-15 {diameter of 10 um),
and Test Example 3-19 (diameter of 20 pm), it was confirmed
that short-circuit could be suppressed without affecting
acdhesion or sealing properties.

In Table 3, Test'Example 3-6, Test Example 3-7, Test
Example 3-8, Test Example 3-8, Test Example 3-10, and Test

Example 3-11 were compared with each other. That is, Test



29.9 0.38 5.96 no short-circuit Test Exanple 4-7 Al um num oxidel 0.5 31.0
0.396.00 no short-circuit As shown in Table 4, even when a materi al
made by adding fine resin fibers to thermal adhesive resin and further _
combi ning an inorganic filler was used, it was confirnmed that short-circuit
coul d be suppressed without affecting adhesion or sealing properties.
<Eval uation of volune efficiency>
Examples which used fine resin fibers having a diameter of 5
pm and a length of 120 pm, 200 pm, 500 wpm, 2000 pm, 5000 um,
or?OOOumwerecomparedwithea;hother. With this comparison,
the fcollowing evaluation was obtained.
In Test Example 3-6 (length of 120 um), the fine resin
.fibers had & small length and there is no enmeshing.
Accordingly, even when the fine concavo-convexes of the metal
material pressed the fibers, there is no resistance, so
short-circuit occurred. In Test Example 3-11 {length of 7000
um) , the fine resin fibers had a large lengtﬁ, s¢o the fine resin
fibers flied over the film surface at the time of film formation.
Further, there 1s strong enmeshing between fibers, so the
fibers.acted as resistive components at the time of molding,
which caused deterioration in molding properties.
In Test Bxample 3-7 (length of 200 um), Test Example 3-8
(length of 500 um), Test Example 3-9 (length of 2000 um), and
Test Example 3-10 (length of 5000 um), it was confirméd that
short-circuit could be suppressed without affecting adhesion
or sealing properties.
From the above-described comparison, when fine resin
fibers having a diameter of 5 uym to 20 um and a length of 200
umte 5000 um were used, it was confirmed that the most excellent

effects were cbhtained.

<Test Example 4-1>



<Sampl e 1> A lamnate filmbattery having a battery height of 100 mm
configured as shown in Fig. 17 was manufactured as Sanple 92 1. In this
case, the seal width of the seal portion for |eading the positive el ectrode
| ead and the negative electrode lead was 3 mm That is, the positive

el ectrode, the negative electrode, and the separator were wound together
with the gel electrolyte so as to manufacture a battery el enent, the
battery el enent was covered with an alum numlamnate film and three sides
excluding a bgnkiskdeyonot hesperd of-3 herbatd ery) etenent were seal ed.
Thus, the |am nate firn1battery of Sanple 1 was obtai ned. <Sanmple 2>

A | am natgghk-kaybattery having a battery height of 100 nm configured as
shown in Fig. 22 was nmanufactured as Sanple 2. In this case, the seal

wi dth of the seal portion of two sides for |eading the positive el ectrode

| ead and the negative electrode |ead was 3nm That is, first, the positive
electro h i ye-el ectrode, and the separator were wound toget her
‘with thg?SS% g g@ ?%I%t%gso as to manufacture abattery el enent, the battery
el ement was cpvered . with an_al up e fi f our s on the

e i num.| am nat Il m_an id
periphery of the Batt&fy 5?5%Entl3%f%‘§é8F2%9n%ﬁﬁg,a?%nghﬁ?ﬁiﬁg%FiIm
battery, of Sanple 2 was obtai ned. _<Eval uati on> hei ght 1s 100 and
Che. seaf 0 T 403 AL TBRG HIE PRATPARPHACE S | PREbatt oy Ot 1arBRe 2, he
battery height is 100 nm and two seal portions are provided with the seal
wi dt h o@fs?frgr% fipa¥sikevindtheliane el ©F i nHeateret ¢ dfengamplré $00a portion
capabl e of being used as a battery elenent is 100 M3 nm=97 mm In the
| ami nat jerefad fibattesiyn sibSamprere blensnd koA Tapabbe witdwivgcusdd as a
battery elenment is 100 mnmm6 mMm¥=94 nm Therefore, it could be confirned that
t he | anhautegf bl pelbatcéry sofzeSaid eofl colloh achs eveenapdoverenteof. vol une
efficiency by about 3% [fl-(94 mm 97 nm) )x100% as conpared with the
| am nat @thelmibate ethe ekrSanpl en Zest Example 4-1, and the tests (1)

to {4) were conducted.

<Test Example 4-3>

As the inner resin f£ilm 41lc for bonding and the sezlants
43a and 43b, unstretched polyprepylene {CPP) in which 15 'vol%
of PET fibers having & diameter of 10 pm and a length of 500
pum as fine resin fibers were blended and D wt% of titanium oxide

having a particie size D50 of 0.5 um was blended was used.

Others were the same as in Test Example 4-~1, and the tests (1)

to {4} were conducted.

<Test Example 4-4>
As the inner resin film 41c for bonding and the sealants
43a and 43b, unstretched polypreopylene (CPP) in which 15 vol%

of PET fibers having a diameter of 10 um and a length of 500



6. O her Enbodi nents The invention is not limted to the enbodi nents
of the invention, and various nodification or applications my be nmade

wi t hout departing fromthe subject natter of the invention. Al t hough
in the first enbodinent, the inner resin film4lc for bonding and the

seal ants 43a and 43b are made of thergml adhesive resin materials, any one
of the inner resin film4lc for bonding and the seal ants 43a and 43b may be
made of a thermal adhesive resin material. I n the nonaqueous

el ect r oyt Batlerys ag condh Mg wk@ et Bechiegtaremodt gt s ithe cseakants 43a and
43b may not be provided. Further, in the battery pack according to the
second §§P99?ngnbar%@%l§e%ﬁ%ﬁt%5@acﬁn¢LQp;H@Xmﬂ@tbp@n@é@vkggduseg4

Al t hough in the second enbodi nent, the adhesive |ayer 16a of the soft

lam nat g fELM | @ve the adheshye d ayar: kohrefh ot herhatgylad rate sfithm 1 b, and
the seal ants 6a and 6b are nmade of thermal adhesive resin materials, the

i nventi iy NY i pLhed-thgreto. For exanple, any one of the adhesive
| ayers gga(a%d %g% ghé gﬁe seal ants 6a and 6b may be made of a thernal

adhesive resin materi al . The resin nelt (hot nmelt material)
described in the second enbodi nent may be nmade of a thernmal adhesive resin
material hn gb§>first enbodi ment, at |east one of the inner resin
filmale £or BBAUPAG And”the seal ants 43a and 43b may further contain an .
inorganic filler. In the second enbodi ment, at |east one of the adhesive
| ves T6a of PREAITRIn BSLE T4 1AL Tohe SRESs VT A STBDSBE ot ne. har d
lam nate filmlb, and the sealants 6a to 6b may further caontain an
i nor ganf é2f31¢ 32+ unStreE§§ﬁﬁlE@iﬁPrPﬁ§1?ﬁ8rééﬁP& ¥ 1956 nel Y8e3ti t ani um
oxi de, silicon oxide, alum numoxide, silica, and the |ike. The kind of the
i norganb€ PET|Bibéssnoviigia edianoctere watler ival and a@steawdd, cbublhaterial s
whi ch have been suggested in the related art nay be used. The average
particlgnsdz€iok taeinnbrigan eelid béentdsdprref erabkyegualidan oriseal | er
than 5 4m and nore preferably, equal to or smaller than 1 pun. The
batteryhelt-enent 4airsinot lsimet ebd o f he. batt ensys et boedts dadeseedbed in the
first enbodi nent: and the second

Others were the same as in Test Example 4~1, and the tests (1)

to (4) were conducted.

<Test Example 4-6>

Ag the inner resin film 41c for bonding and the sealants
43a and 43b, unstretched polypropylene (CPP) in which 15 vol%
of PET fibers having a diameter cf 10 um and a length of 300
um as fine resin fibers were blended and 5 wt% of aluminum oxide
having a particle size D50 of 1.0 um was blended was used.
Others were the same as in Test Example 4-1, and the tests (1)

to (4} were conducted.

<Test Example 4-7>

Bz the inner resin film 41c for bonding and the sealants



95 enbodi nent. For exanple, instead of a winding type body, a lamnate in
whi ch a positive electrode, a polyner electrolyte and/or a separator, and a
negative el ectrode are |am nated nay be used as a battery el enent.

O course, a battery element in which no polyner electrolyte is provided,
for exanple, a battery elenent in which a positive electrode, a negative
el ectrode, and a separator arranged between the positive el ectrode and the
negative el ectrode are wound nmay be used. After the battery elenent is
housed ipatdes lswp nahechiekthea bbayybdoshaped etepfrol yire dmy sbeolnj ect ed,
and the battery elenent may be di pped in the |iquid-shaped el ectrolyte,

t her eby_. £ og a4 ng: t - in fLr odi , an
exanpleO%fé%iI%%éﬁ{Eaﬁéﬁél%u%aﬁ%?%éié%gg%q’eé%%?ﬁgh? §%8§?ﬁ ?Eggggcond
enbodi t,. ar | r L i.ch I L.CU. .d.having a
protecﬁﬁgﬁfhﬁgggﬁ%ggﬁgf?&g§ﬁ$@%£%6ﬁﬁ$§§§%ﬁggg%ﬁ%f§§ggﬁﬁ%@fegpggﬁge
lithiungion battery has _ been d ri he ki nd battery_ is_naot limted
t her et g:2V+09 & ?ﬁ%t?ﬁggnFﬁéﬁ %é@bégggﬂ%kﬁ¥t%ﬁ%ﬁgé'%g-éi%gﬁegﬁggj such as
a capacitor_or an electrolytic, capacitor, in which an_ el ectrode m nat e
For - BecUNUPas | Hat BIGE PPOFL 90 14" do0dr BOFER & A iace s rraLe. (18

Al t hough in Ehe third to fifth enbodi nents, an exanple where the four
seal ant §°632’ t 5263d°4FEUG58d  has been described, 96 two hol | ow seal ant s
each having a hole into which an electrode |ead is inserted nma ge

provi ded. TheT&gafahtSE3b did the Sedl &mt 65¢ rEy Becs érngfFe gé Fant .

Al t hough an exanpl e where the sealants 63a to 63d have the sane w dth has
been described, the sealants 63a to 63d nay be different in w dth.

Al though in the third to fifth enbodi nents, the positive el ectrode | ead 62a
is set to have a length smaller tRanlehé | ength of the negative el ectrode

| ead 62b—the—segtants—63a tggé.}éé.l" ray—be appg"gﬁgnbat t-y—changed—such—t hat
el %%

the positive el ectrode | ead g and %&g negafityve el petro | ead 62b have

t he sane | ength. Alternativelxmmthemﬁﬁ Lants., ohtO g% y cinoult
apprapriately changﬁgmﬁg&ﬂ th%&lthﬁNﬁgg%five ﬁ‘ﬁctro ﬁmﬁeadq ' aﬁgs a

| engt ey e Tan ‘Lllfﬁol Ujlgllil of ilel33!6':gdl TVEGE) ect O@.%.i T Rt Trcut

Al t haugigdy e 422 f Ot ahilm BUHOYTTHEITUT THg POST LT ¥5p €T ELLERHT 1T4q rt‘-?:ﬁfbitf"_n.d the
negatryg, Exofite - FUC TG ofeD | ATg% SEL BRg Naye UG SamE™ Wngit 1, nolshir-HAQRT L ! Ve
el ectyr S bR P2 Gl hHE e T Ve gy prtrodephead 649.82"_33 RRncroult O be

di ff eT R E LRI H T gy PdT T 1At T OTT Sgle ST T DEY3g T U TEg TN T ChoRRRQEEAENT MRy
Test Example 4-8 | Aluminum oxide 1.0 29.8 0.38 5.98 no short-circuit
Test Exampie 4-7 | Aluminum oxide 0.5 31.0 (.39 8,00 no short-cirgutt

As shown in Table 4, even when a material made by adding
fine resin fibers to thermal adhesive resin and Zfurther
combining an inorganic filler was used, it was confirmed that
short-circuit could be suppressed without affecting adhesion

or sealing properties.

<Evaluation of volume efficiency>
<Sample 1>
A laminate film battery having a battery height of 100

mm configured as shown in Fig. 17 was manufactured as Sample



be applied to the fourth enbodi nent and the fifth enbodiment. Further, in
the third to fifth enbodi nents, the positive electrode | ead 62a nmay be a
negative el ectrode | ead and the negative el ectrode | ead 62b may be a
positive electrode |l ead. The present application contains subject matter
related 97 to that disclosed in Jagﬁpese Priority Patent Applications JP
2009- 037565 and JP 2009-233118 filed 1 n the Japan Patent O fice on February
20, 2009 and Cctober 7, 2009, respectively, the entire contents of which

are hereby imeoriporated de Eehernente of tne sddl ghout dnbeundgrsteod by
those skilled in the art that various nodifications, conbinations,

sub-con@h@abbgmﬁi@ede§5%%&eegoméaaaanCEH@,H@e§@§ba9e9@cg§§agn1@%@Uire”?nts
and other factors insofar as they are within the scope of the appended
cl ai ms Qﬁst@ezﬁﬂy'V@kggt%sﬁhQﬁQQfpos?giQEA@%%ctrode, the negative
electrode, and the separator were wound together with the gel
electrolyte so as tomanufacture a battery element, the battery
element was covered with an aluminum laminate film, and three
sides excluding a bent side on the periphery of the battery

element were sealed. Thus, the laminate filmbattery of Sample

1 was obtained.

<Sample Z>

A laminate film battery having a battery height of 100
mm configured as shown in Fig. 22 was manufactured as Sample
2. In this case, the seal width ¢of the seal portion of two
sides for leading the positive electrode lead and the negative
electrode leadwas 3mm. Thatis, first, the positive electrode,
the negative electrode, and the separator were wound together
with the gel electrolyte so as tomanufacture abattery element,
the battery element was covered with an aluminum laminate £ilm,
and four sides on the periphery of the battery element were
sealed. Thus, the laminate film battery of Sample 2 was

obtained.

<Evaluation>

In the laminate f£ilm battery of Sample 1, the battery



1. A battery conprising: a lamnate filmhaving an outer resin film
a netal layer and an inner resin filmfor bonding; a battery el enent
which is covered with the lam nate film and | eads which are
connected to the battery el ement, are sandw ched between opposing inner
resin filmfor bonding, and extend side the lamnate film wherein
a sealant is provided between the | eads and the inner resin filmfor

bondi ng, wherein the seal ant conprises thermal adhesive resin and

finer eﬁbnﬁfﬁtbﬁé SOOWhe! @iy the ddnewrashn 4 ibghs ﬁ{@lg'@{@ﬂéﬁgnaQ the

t her mal esive resin uniformy. 2. The battery according to cl a|n11

wher ei n¢t hg M@@eif SLR Ebﬁ%&% Efévghé diapeter 8%69;%1:5;5‘9&%02%9? @ﬂg the

fine resin fibers ave a 200 mto-5

oror ¢ LRECPERINGoL0 81T L BLofiden i oAMERE L NG RE B A ot

short si engt h of °t ne‘resin ers is hi'€kness of

t he ther, hesj v, in | ed_apount, of the
fine resggkflgér%nlﬁb?rmﬁq¥ﬁa f%éhl %ﬁe eé?nqﬁﬁ§gﬁ i's PnPETFdRge of 10
voI@bto rll%XIOQ vol % at a volunﬁyratlo wi.th respect to t he thegqa

adhesi v&°Pasih T of%‘?llf‘%eu%%ﬁd?stl G AT RMFLE £9) 695 Ty, T

mm. Inthe laminate filmbattery of Sample 2, a portion capable
of being used as a battery element is 100 mm-6 mm=9%4 mm.
Therefore, it could be confirmed that the laminate filmbattery
of Sample 1 could achieve improvement of volume efficiency by
about 3% [{1- (94 mm/97 mm) }x100%] as compared with the laminate

film battery of Sample 2.

&. Other Embodiments

The invention is not limited to the embodiments of the
invention, and various modification or applications may be made
without departing from the subject matter of the invention.

Although in the first embodiment, the inner resin film
41c for bonding and the sealants 43a and 43b are made of thermal
adhesive resin materials, any one of the inner resin film 41c
for bonding and the sealants 43a and 43b may be made of a thermal
adhesive resin material.

In the nonaqueous electrolyte battery according tc the
first embodiment, the sealants 43a and 43b may not be provided.
further, in the battery pack according to the second embodiment,

the sealants 6a and 6b may not be provided.



4. The battery according to any one of the preceding clains,

t he bl ended anpbunt of the fine resin fibers in the thernal

wher ei n
adhesi ve resin

|l ayer is in a range of 10 vol%to 25 vol % at a volune ratio with respect to

t he thermal adhesive resin. 5. A battery conprising:

a |l am nate

filmhaving a netal layer and an inngr resin filmfor bonding;, a battery
el ement which is covered with the lamnate film | eads which are
connected to the battery el enent, are sandw ched between opposing inner

resin filmforlbesdynginandeextenddosthsbdenthe,! anknatgskike 1and - a

seal ant which is provided between the | eads and the inner r

bondi ngjga or tMbesgkn the:sqakapt 1gOMRri SRS Eaﬁb@&krea@@%'
fine resin fibers, wherein the fine resin fibers

esin filmfor
vegkesisn and

the hard laminate film 1b, and the sealants 6a and éb are made
cf thermal adhesive resin materials, the invention is not*
limited.th@ieto. For example, any cne of the adhesive layers
16a and 16b and the sealants 6a and 6b may be made ¢f a thermal
adhesive resin material.

The resin melt (hot melt material) described in the
second embodimeﬁt may be made of a thermal adhesive resin
material.

In the first embodiment, at least one of the inner resin
film 41c for bonding and the sealants 43a and 43b may further
contain an inorganic filler. In the second embodiment, at
least one of the adhesive layer 16a of the soft laminate film
iz, the adhesive layer 16b of the hard laminate film 1b, and
the sealants 6a to 6b may further contain an inorganic filler.

Exampies of the inorganic filler include titanium oxide,
silicon oxide, aluminum oxide, silica, and the like. The kind
©f the inorganic filler i1s not limited to the material
illustrated, but materials which have been suggested in the
related art may be used. The average particle size of the
inorganic filler is preferably egual to or smaller than 5 um,

and more preferably, equal to or smaller than 1 um.

The battery element 4 is not limited to the battery

elements 4 described in the first embodiment and the second



are dispersed in the thermal adhesive resin uniformy. 101 6. A battery.
conpri si ng: a lamnate filmhaving a netal |ayer and an inner

filmfor bonding;

film

resin

negative el ectrode | ead which is connected to a negative el ectrode of the

resin

a battery elenment which is covered with the | am nate

a positive electrode | ead which is connected to a positive
el ectrode of the battery elenent, isysandw ched between opposing inner

102 fil mfor bonding, and extends outside the lam nate film

battery-ghermRAbntiS ﬁ@@d@kgﬁﬁﬂebekM@@Qan@QSéanhB@ﬁaaky§€h§§ﬁye Besin

| ayers,

and extends outside the |lam nate film and
laminate in which a positive eiectrode a polymer electrolyte

and/or a separator, and a negative el@ctrbde are laminated may
be used as a battery element.

Of course, a battery element in which no peclymer
electrolyte is provided, for example, a battery element in
which a positive electrode, & negative electrode, and =z
separator arranged between the positive electrode and the
negative electrode are wound may be used. After the battery
element i1s housed in the laminate film, a ligquid-shaped
electrolyte may be injected, and the battery element may be
dipped in the liguid-shaped electrolyte, thereby forming =z
battery.

Although in the first embodiment, an example of a
lithium-ion battery has been described, and in the second
embodiment, an example o¢f a battery pack in which a circuit
board having a protection circuit and the like mounted thereon
is connected to a lithium-ion battery has been described, the
kind of battery is not limited thereto.

The invention may be applied fo an electric device, such
as a capacitor or an electrolytic capacitor, in which an
electrode laminate for accumulating electricity is covered
with a lamiﬁate film.

Altheocugh in the third to fifth embodiments, an example

where The four sealants 63a to 63d are used has been described,

a



a seal ant which is provided between the positive electrode | ead and the
negative el ectrode | ead, wherein the sealant conprises thernmal adhesive
resin and fine resin fibers, wherein the fine resin fibers are dispersed in
the thermal adhesive resin uniformy, wherein the positive el ectrode
| ead and the negative electrode | ead,extend in the sane direction, and

at least a portion of the surface of"'the positive electrode |ead facing the
negative el ectrode | ead overlaps at |least a portion of the surface of the

negative,el gct 1 odesdead fackng the;pgsi tive ehestyode, l.ead Laralyai ckness
direction of the battery through the sealant. 7. The battery according to

clai m63eaq 1 WRKE N exlended bortion ofpd e, posifivessl eahr qdg | ead

extending fr I'am nat an extended portion of e negative

el ectro L X1, i f e damnate filmare different in. length,
and ggaéﬁagx je”n%%? }g%ra t%%g&%g St%agﬂsne%ﬂ an lt&)?tu r%ld?%ge)?arméa%% Héel‘gm nat e
filmha

a length equal to lLarger than the length of a shorter. extended
port i on%PFo?ﬁ? %né§<§k§ﬁd58 %38# fPdfs-BF e H&gittni S 8564 63671854 and t he
negative electrode lead. 1 8. The battery according to claim®6 or 7,
mhereintpﬁe588§?P§§e%SFeEPrg§§ W@éﬂiﬁhﬁﬁﬁﬁgﬁﬁﬁﬁn%QM¥%ﬂ¥Etrode | ead have a
wi dth equal to_or larger than 50% of the width of the battery el enent and
equal to or sfaFferItndhto50kird atidty shaehinenpa, the positive

electrode lead 62a 1s set to have a length smaller than the
length of the negative electrode.lead 62b, the sealants 63a
to €3d may be appropriately changed such that the positive
electrode lead 6Za and the negative electrode lead 62b have
the same length. Alternatively, the sealants 63a to 63d may
be appropriately changed such that the positive electrode lead
62a has a length larger than the length of the negative
electrode lead &2b.

Although in the fourth embodiment, <the positive
electrode lead 62Za and the negative electrode lead 62b are set
to have the same width, the positive electrode lead 62a and
the negative electrode lead 62b may be set to be different in
width.

The modification described in the third embodiment may
be applied teo the fourth embodiment and the fifth embodiment.
Further, in the third tc fifth embodiments, the positive
electrode lead 62a may be a negative electrode lead, and the
negative electrode lead &2b may be a positive electrode lead.

The present application contains subject matter related



BATTERY AND BATTERY PACK ABSTRACT OF THE DI SCLOSURE A battery _
includes: a lamnate filmhaving a netal layer and a thernal adhesive resin
| ayer; a battery elenment which is covered with the laminate film and |eads
which are connected to the battery el ement, are sandw ched between opposi ng
thermal adhesive resin layers, and extend outside the [amnate film
wherein the thermal adhesive resin |ayer has thermal adhesive resin and
fine resin fibers. Fig. 1

to that disclesed in Japanese Priority Patent Applications JP

2009-037565 and Jp 2008-233118 filed in the Japan Patent Office

on February 20, 2009 and October 7, 2009, respectively, the

entire contents of which are hereby incorporated by 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 inscfar as they are within the scope of the

appended claims or the eguivalents thereof.
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CLATIMS :

1. A battery comprising:

a laminate film having an outer resin film, a metal
layer and an inner resin f£ilm for bonding;

a battery element which is covered with the laminate
film; and

leads which are connected tc the battery element, are
sandwiched between opposing inner resin film for bonding,
and extend outside the laminate film,

wherein a sealant ig provided between the leads and
the inner resin film for bonding,

wherein the sealant compriszes thermal adhesive resin
and fine resin fibers, wherein the fine resin fibers are

digpersed in the thermal adhesive resin uniformly.

2. The battery accocrding to claim 1,
wherein the fine regin fibers have a diameter of 0.5
um to 20 pm, and the fine resin fibers have a length of 200

pm to 5000 pm.
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3. The battery according to claim 1 or 2,

wherein, when the diameter or short side length of the
fine resin fibers is r (um), and the thickness of the
thermal adhesive resin layer is t (um), the blended amount
of the fine resin fibers in the thermal adhesive resin
layer is in a range of 10 wvol% to (r/t)x100 wvol% at a
volume ratio with respect to the thermal adhesive resin

under the condition 0.1t (um}<r (um)<0.5t (um).

4. The battery according to any one of the preceding
claims,

wherein the blended amount of the fine resin fibers in
the thermal adhesgive regin layer is in a range of 10 vol%
to 25 vol% at a volume ratio with respect to the thermal

adhesgive resin,

5. A battery comprising:

a laminatre film having a2 metal layer and an inner
resin film for bonding;

a battery element which is covered with the laminate
film;

leads which are connected to the battery element, are
sandwiched betwesen opposing inner resgin f£ilm for bonding,
and extend outside the laminate f£ilm; and

a sealant which ig provided between the leads and the
inner resin f£ilm for bonding,

wherein the sealant comprises thermal adhesive resin

and fine resin fibers, wherein the fine resgsin fibers
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are dispersed in the thermal adhesive resin uniformly.
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6. A battery comprising:

a iaminate film having a metal layer and an inner
regin film for bonding;

a battery element which is covered with the laminate
film;

a positive electrode lead which is connected to a
positive electrode of the battery element, is sandwiched

between opposing inner regin
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film for bending, and extends outside the laminate f£ilm;

a negative electrode lead which 1is connected to a
negative electrode of the battery element, is sandwiched
between cpposing thermal adhesive resin layers, and extends
outside the laminate film; and

a sealant which is provided between the positive
electrode lead and the negative electrode lead, wherein
the sealant comprises thermal adhesive resin and fine resin
fibers, wherein the fine resin fibers are dispersed in the
thermal adhesive resin uniformly,

wherein the pogitive electrode lead and the negative
electrode lead extend in the same direction, and

at least a portion of the surface of the positive
electrode lead facing the negative electrode lead overlaps
at least a portion of the surface of the negative electrode
lead facing the positive electrode lead in a thickness

direction of the battery through the sealant.

7. The battery according to c¢laim 6,

where an extended portion of the positive electrode
lead extending from the laminate £ilm and an extended
portion of the negative electrede lead extending from the
laminate film are different in length, and

an extended portion of the sealant extending from the
laminate film has a length equal to or larger than the
length of a shorter extended portion from the extended
portionsg of the positive electrode lead and the negative

electrode lead.
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8. The battery according to claim & or 7,

wherein the positive electrode lead and the negative
electrode lead have a width egual to or larger than 50% of
the width of the battery element and equal tcoc or smaller

than 95% of a battery width.



