1 BATTERY AND BATTERY PACK BACKGROUND OF THE
INVENTION 1. Field of the Invention 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 laminate film of a metal layer and a
resin layer. 2. Description of the Related Art In recent years, with rapid
advancement in size and weight reduction of mobile information

terminals, such as raghilg-RRONASH NRIERPSKFYRE, pRrsona’- computers,
PDAs (Personal Digital Assistants), and the like, a high-capacity battery

is increasingly demanded as a drive source. A nonaqueous electrolyte
secondary battery which is represented by a lithium-ion secondary battery
has a high energy slepsity:@ndra bighicapacity;sermanagqueous electrolyte
secondary batteries have been widely used as a drive source for mobile
1. information ferminalsna«lrive source for power too s, and in-vehicle drive
sources. With the reduction in the size and weight of an electronic
appakatesy trereris denvand-forredadtiorein sizezahd weight of électricatexy
parts which are used in the electronic apparatus. For this reason, a
pa@bnaquebus electfahité battérysn Whichdl ‘hag likeé bty s ysebifdsa to a
_ sealed vessel, and a nonaqueous _ .
battery and a battery pack using a laminate film of a metal
layer and a resin laver.
2. Description of the Related Art
in recent years, with rapild advancement in size and
welght reduction of mobile information terminals, such as
mobite phones, notebook-type personal computers, PDAs
{Persondl Digital Assistants), and the like, a high-capacity
pattery 1s increasingly demanded as a drive source. A
nonaguecus electrolyte secondary battery which is represented
by a lithium-ion secondary battery has a high energy density
and & high capacity, s$0 nonagueocus electrolyte secondary
batteries have been widely used as a drive source for mobile
information terminals, a drive source for power tools, and
in-vehicle drive scurces.

Vlth the reduction in the size andwelght of an electronic

—

apparatus, there 1s demand for reduction in size and weight
of electrical parts which are used in the electronic apparatus.
For this reasocon, a nonaguecus electrolvte battery in which a

bag-like body is used as a sealed 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
sealed vessel should have properties capable of preventing not only
permeation of electrolyte and gas but also penetration of moisture from
the outside. Therefore, as the materal for the sealed vessel, a laminate
film having a multilayer structure of resin film/metal layer/thermal

1 adhesiveesin(thermal adhesiye layeris useds ANONAAUEOUS o3 octroge

electrolyte, a positive electrode, a negative electrode, and a separator

ardranged-between the positive elsgtrode and: the negative-electrade arg,« .o
sealed in the sealed vessel. Lead conductors with one end connected to

a= the positive glectrode and the negative electrode are arranged so as to
extend from an opening of the sealed vessel to the outside of the sealed
vesseal; and the epening isssealaddy dusien-bonding.dpthisavayzhebie of
nonaqueous electrolyte battery can be made. At a thermal adhesive

pr powian (hereinafter] referradtot asa seakpartiomeafithe epenimgdfromt also
which the lead conductors are extended, opposing thermal adhesive

relgyears hie bondedotogethes. At amporiicn of theiskal pditien wherea lead the
conductor is interposed between the thermal adhesive layers of the

ma {ghirate AT the therffal sthesios ffers 6f theminate fillm having a

multilayer structure of resin film/metal layer/thermal
adhesive resin (thermal adhesive laver) i1g used.
A nonagueous electrolyte, a positive electrode, a

negative electrode, and a separator arranged between the

ol

csitive electrode and the negative electrode are sealed in
the sealed vessel. Lead conductors with one end connected to
the positive electrede and the negative electrode are arranged
so as to extend from an opening of the sealsd vessel To the
outside of the sealed vessel, and the opening is sealed by
fusion-bonding. In this way, the nonaqueous electrolyte
battery can be made.

AT a thermal adhesive portion (hereinafter, ref

B

rred to
as a seal portion) of the opening from which the lead conductors
are extended, opposing thermal adhesive lavers are bonded
together. At a portion of the seal portion where za lead
conductor is interposed between the thermal adhesive layers
of the laminate film, the thermal adhesive lavers of the

laminate f£ilm are bonded to the lead conductor.



laminate film are bonded to the lead conductor. 3 The seal portion should
have not only excellent adhesion and sealing properties by fusion-bonding
but also properties of not short-circuiting between the lead conductor and
the metal layer disposed inside the thermal adhesive layer of the
laminate film as a result of deformation during fusion-bonding. For this
reason, various contrivances have been made with respect to a layer

disposed betyeep, the lead, canductor and the (metal layer of the. laminate

film. Further, an’insulating coating layer is provided so as to coat the lead

an&ondyCtos; andvariouscontrivanceshave-beenmadewith sespectte the o -
insulating coating layer. Japanese Patent No. 3114719 discloses a

of techniquesin: whichca layer f mateficzacid modifieg-palyelafin having good- <
adhesion with the lead conductor is provided as an insulating coating

ne tayerianthe leadconductorsant:furthera: layer of :cfoss=linked ayer of the
polyethylene having a gel percentage of 20% to 90% is provided outside

lanhe insalating:coatingdayer: IP-A2001+297736 discloses d techhiguenining .
which fusion bonding is enabled at low Temperature and the sealing
effect BIMpProvetE by fiterposihg agidcdified livear Newedeasiymade with
polyethylene between a lead conductor and a sealed vessel.

reJpeA 20037 260 6i5closBR R RGUEA WhICH & Tifl made uotor and the

metal layer of the laminate film. Further, an insulating
coating layver 1s provided so as tc coat the lead conductor,
and various contrivances have been made with respect to the
insulating cocating Laver.

Japansse Patent No. 311471% discloses a technigue in
which a laver of maleic acid modified polvolefin having good
adhesion with the lead conductor is provided as an insulating
coating layer on the lead conductor and further a lavyer of
cross~linked polyethylene having a gel percentage of 20% to
90% is provided outside the insulating coating layer.

Jp-A-2001-297736 disclcses a technigue in which
fusion-bonding 1s enabled at low temperature and the sealling
effect 1s dimproved by interposing acid-modified lineax
low-density polyethylene between a lead conductor and a sealed
vessel,

JP-A-Z00G3-72¢6Y discloses a technigue Iinwhich a fiimmade
by laminrnating a high-fluidity polypropylene laver, which

easily deforms due to heat and pressure applied during



by laminating a high-fluidity polypropylene layer, which easily deforms
due to heat and pressure applied during 4 heat-sealing, and a low-fluidity
polypropylene layer, which does not so easily deform is provided between
a lead conductor and a sealed vessel. With this technique, short-circuit
between a lead conductor and the métal layer of a laminate film can be
prevented. In recent years, a battery is increasingly used as an in-vehicle
heggt_tgr ?(ﬂrith Iikgﬁréw\high Iargel\-Lngrrent dischargg wilLbe made. In the

ig] . = g lense o . which
case of l[arge-current alscﬁgrge, in ordef fo redtice ﬁgategf\éener%%é%‘ffor”ﬁhlcr

aodhe lead conductor atthe fime ; of discharge,itis pecessary to.inc %%S@%JQ%OI

width of the lead conductor or the number of lead conductors. When the

aniead condugtor has.adarge widthy it isidifficultto.extend.thelead v o oy ¢

conductors of the positive electrode and the negative electrode from the
pe Samersigle ebthe-battery: Fordhis reason: itds necessaty to extendthe 41

lead conductor of the positive electrode and the lead conductor of the
canepativerelestradel from different sides of the battery. SUMMARY OF

THE INVENTION However, according to the technique disclosed in

Japanese Patent Noe 31447149 -thewadhesion propery varies Wdepeadings an

on the degree of cross-linking of cross-linked polyethylene. For this
inregsohc tieRéchmiguecdiselosed e in which large-current discharge
will be made. In the case of large-current discharge, in order
to reduce heat generated from the lead conductor at the time
of discharge, it is necessary to increase the width of the lead
conductcr cor the number of lead conductors. When the lead
conductor has a large width, it is difficult to extend the lead
conductors of the positive electrode and the negative electrode
from the same side of the battery. For this reason, it is
necessary toe extend the lead conductor of the positive

electrode and the lead conductor of the negative electrode from

adi

Fh

(i)

erent sides of the bhattery.

SUMMARY OF THE INVENTION
However, according to the technigue disclosed in
Japanese FPatent Nc. 3114719, the adhesion property varies
depending on the degree of creoss-linking of cross-linked
polyethylene. For this reason, the technigue disclosed in
Japanese Patent No. 3114719 has a problem in that productivity

1s degraded because ¢of control that should be made to secure



Japanese Patent No. 3114719 has a problem in that productivity is
degraded because of control that should be made to secure 5 adhesion
by correctly controlling the degree of cross-linking. The technique
disclosed in JP-A-2001-297736 has a problem in that short-circuit is likely
to occur due to softening or flowing of the interposed film at the time of
fusion-bonding, and it is rather difficult to achieve fusion-bonding by

adzg%QErSHi@%“&%ﬁPBUL J?'ESEQ?%?%%%P%E‘?%&%Q S‘% 0AVQILING, ;) ;g

ort-circuit. The technique disclose JP-A-2003 9 has'a protjﬂem

in that, if fusiop;honding is;perfarmediundgr atemperatyre condion .5 4

exceeding the melting point of low-fluidity resin, short-circuit is likely to

pr&ECUR, and it istathes difficult- jo-achieve;good adhesion yndersush gue to
conditions as to avoid the short-circuit. if the lead conductor of the

so Ppositive electrogeand-thecleadrconduetor obthecnegative glectrogdearge of
extended from different sides, the area of the seal portion Increases,

fuwhich lcauses degradationiaf valamerenergy densiy.iWhen thequmbéricve
of lead conductors increases, when the opening from which the lead

fusonductonisiexiendedds fusidi-boadeds the fead: eonductorsare fikely toand
be in contact with each other, so leakage or short-circuit-s likely to occur.

heFor #iis #6adon, avkeén thefurhbeisflead €eaductors increases, it is

difficult o . . .
The technigue disclosed in JF-A-2003-72¢9 has a problem

in that, 1f fusion-bonding lg performed under a temperature
condition exceeding the melting point of low~fluidity resin,
short-circuit is likely to occur, and it is rather difficult
to achieve good adhesion under such conditions as to avold the
short-circuit.

If the lead conductor of the positive electrode and the
lead conductor of the negative electrode are extended from
different sides, the area of the seal portion increases, which
causes degradation of volume energy density. When the nunber
cf lead conducters increases, when the opening from which the
lead conductor is extended i1s fusion-~bonded, the lead
conductors are likely to be in contact with each other, so
leakage or short-circuit is likely to occur. For this reason,
when the number of lead conductors increases, it ls difficult
to extend a plurality of lead conductors from the same side
of the battervy.

Thus, it 1s desirable to provide a battery and a battery



to extend a plurality of lead conductors from the same side of the battery.
Thus, it is desirable to provide a battery and a battery 6 pack which
achieve ease of control when a seal portion is fusion-bonded, are capable
of fusion-bonding the seal portion with good adhesion and sealing
properties, and are capable of suppfessing occurrence of short-circuit
between a metal layer and a lead conductor when the seal portion is

o= fysigp:hondad, it s alsq desiabe to prayide g patery which is capable of,

suppressing short-circuit between lead conductors and hasagoopdO energy

£ density, pervelume. One embaodiment,ofthe invention provides.a pattery . .,

including a laminate film having a metal layer and a thermal adhesive

w1 festidayes e batiery element whichis.coyared with, the laminate filmpaad,, ¢
leads which are connected to the battery element, are sandwiche

subetween opposingithermal adhesive:resin-layers,and.exdend autside the,e -
laminate film. The thermal adhesive resin layer has thermal adhesive

andesiniand! finergsincfibershAnotier emmbadiment of the imvention provides:d .
a battery including a laminate film having a metal layer and a thermal

It adheshvisresin layer, la battery eleimentwhichis coveredohith sthelaatinate ©
film, leads which are connected to the battery element, are sandwiched

suQ@%ﬁééﬁ@@ﬁﬁ@ﬁﬁﬁmgﬁﬁgpédh@gpgeef1lead»:onductors and has good

energy density per volume.

One embodiment of the invention provides a battery
including a laminate £ilm having a metal layer and a thermal
adhesive resin layer, a battery element which is covered with
the laminate £ilm, and leads which are connected to the battery
element, are sandwiched between opposing thermal adhesive
resin layers, and extend outside the laminate film. The
thermal adhesive resin layer has thermal adhesive resin and
fine resin fibers.

Another embodiment of the invention provides a battery
including & laminate film having a metal layer and a thermal
adnesive resin layer, a battery element which is covered with
the laminate film, leads which are connected te the battery
element, are sandwliched between opposing thermal adhesive
resin layers, and extend outside the laminate fiim, and a
sealant provided between the leads and the thermal adhesive
resin layer. The sealant has thermal adhesive resin and fine

resin fibers.



resin layers, and extend outside the laminate film, and a sealant provided
between the leads and the thermal adhesive resin layer. The sealant has
thermal adhesive resin and fine resin fibers. Still another embodiment of
the invention provides a battery pack including a first laminate film having
a first meal layer and a first thermal adhesive resin layer, a second
laminate film having a second metal layer and a second thermal adhesive
resin.a batter ent which.is housed between.the _first laminate film
and 15 Saond e I e ch M ConGEtes 16 e paten”
ba €lement, are sapdwiched between Jthe first;thermal.adhesive resin layer ;.
and the second thermal adhesive resin layer arranged to be opposite
me €achiother; ang; extend-outside the first laminate film apdithe second, = - ona
laminate film, and a circuit board which is connected to the leads. At
1 zfteiast onerof thenfirst thermaladhesive resinllayeranc the secondtheimata
adhesive resin layer has thermal adhesive resin and fine resin fibers. Yet
adlamether embadimentefthe inpventioneprovides-a batterypack including.azhe
first laminate film having a first metal layer and a first thermal adhesive
f1redinllayer; alsecondnlaminate €ilmetaving ‘assecoadeétal fayereantktavwhich
second thermal achesive resin layer, a battery element which is housed
ar pedwesrC iieififst lamimate filr andetherseconddanmirate Fith Cleadsowihithe

are connected to the battery element, are sandwiched
the first thermal adheslive resin layer and the second thermal

adhesive resin laver arranged Lo be opposite sach other, and
extend outside the first laminate film and the second laminate
film, and a circuit board which is connected to the leads. 4t
least one cf the first thermal adhesive resin laver and the

second thermal adhesive resin laver has thermal adhesive resin

=

and fine resin fibers.

Yet another embodiment o¢f the invention provides a
battery pack including a first laminate film having a first
metal laver and a first thermal adhesive resin layer, a sscond
laminate film having a second metal laver and a second thermal
adhesive resin layer, a battery element which is housed between
the first laminete film and the second laminate film, leads
which are connected to the battery element, are sandwiched
between the first thermal achesive resin layer and the second
thermal adhesive resin layer arranged to be opposite each other,

and extend outside the first laminate film and the second

laminate film, a circuilt board which is connscted to the leads,



between the first thermal adhesive resin layer and the second thermal
adhesive resin layer arranged to be opposite each other, and extend
outside the first laminate film and the second laminate film, a circuit board
which is connected to the leads, 8 and a sealant which is provided
between the leads and the first thermal adhesive resin layer and between
the leads and the second thermal adhesive resin layer. The sealant has
=ndhertal adnesiys iesnand fne gean ihers. il yet angther.embodiment.
of the invention provides a battery mclub’llng a laminate Him having a

-nanetahlayerand .athermal adhesive resin layer, ahattery element which is,

covered with the laminate film, a positive electrode lead which is
se&Onnected-in-a positive elactrade of the batteryrelement, is.sandwiched, ;- 1

between opposing thermal adhesive resin 'layers, and extends outside
adithe larainatefilm, anegative etecirogler lgaghwhich is connected to a
negative electrode of the battery element, is sandwiched between
opposinglthermal adhesive resindayers; and £xterds outsidei the laminatee s
film, and a sealant which is provided between the positive electrode lead
& ‘apdithe ynegativedelectredeé deaid; aing Has! thenaal aghesive resiniange finend
resin fibers. The positive electrode lead and the negative electrode lead
2 exEeFEAn e Bamedireetion lanhate loast alpokicof thésuffate ohthe: 1s
positive electrode lead facing the negative electrode lead overlaps at
COﬁﬁﬁﬁgﬁéﬁ%ﬁhe1ﬂmlnatefllm,EipOSltlveelGCtrOde ead which
is connected to a positive electrode of the battery element,
is sandwiched between opposing thermal adhesive resin layers,
and extends outside the laminate film, a negative electrode
lead which is connected to a negative electrode of the battery
element, is sandwiched between opposing thermal adhesive resin
lavers, and extends outside the laminate film, and & sealant
which 1s provided between the positive electrode lead and the
negative electrode lead, and has thermal adhesive resin and
fine resin fibers, The positive electrode lead and the
negative electrode lead extend in the same directicn, and at
least a portion of the surface of the positive electrode lead
facing the negative electrode lead overlaps at least a portion

cf the surfac

t

<5
e

o

0]

the negative electrode lead facing the

b

positive electrode lead in a thickness direction of the battery
through the sealant.
In the first to fifth emboediments, the thermal adhesive

resin layer and/or the sealant has thermal adhesive resin and



of the surface of the negative electrode lead facing the positive electrode
lead in a thickness direction of the battery through the sealant. In the first
to fifth embodiments, the thermal adhesive resin -eyer and/or the sealant
has thermal adhesive resin and 9 fine resin fibers. Therefore, ease of
control is achieved when a seal portion is fusion-bonded, the seal portion
can be fusion-bonded with good adhesion and sealing properties, and

£ 1 QEeurenge- ot short-cirguil bebueen ametal y?rﬁpgo@%%%f?ﬁﬁ%%%ed when

-

Lla
suppressed when the seal portion is fision-bonded. 11

a Emboediment;atleast a portion,of ihe surface |of the.positlye electrode, | 1

lead facing the negative electrode lead overlaps at least a portion of the

fu suHace of ienegative, electrodelead facingdbe positive.electrqde-lead. 4
in the thickness direction of the battery through the sealant having

ccthermal adhesiveresin-and-fing resia fibees, Therefora, ogeurreneeiof, 1cad
short-circuit between the positive electrode lead and the negative
caeléetrodedead ean bevsuppressedzand energy density gera/otume cande,

improved. According to the embodiments of the invention, ease of control

is achievedewhentd: seab pdrtionri s, fusiohsbondedy, the: seal portion carrbece

fusion-bonded with good adhesion and sealing properties, and

e N | e o = 1 = 5 v .

of geerrenége ot SRoft ciretit befveén b hictaNayéhand adead eendlétor rode
_can be suppressed when the , ) ,
lead overlaps at least a pertion of the surface of the negative
electrode lead £facing the positive eliectrode lead in the
thickness direction of the battery through the sealant having
Thermal achesive resin and fine resin fibers. Therefore,
occurrence of short-circuit between the positive electrode
lead and the negative electrode lead can be suppressed, and
energy density per volume can be improved.

According to the smbodiments of the invention, sase of
control is achieved when a seal portion is fusion-bonded, the
seal portion can be fusion-bonded with good adhesion and
sealing properties, and occurrence of short-circuit between
a metal layer and a lead conductor can be suppressed when the
seal portion 1s fusion~bonded. Further, according to the
embodiments of the invention, occurrence of short-circult
between a positive electrode lead and a negative electrode lead

can be suppressed, and energy density per volume can be

improved.



seal 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.. 10 BRIEF DESCRIPTION OF THE
DRAWINGS Fig. 1 is a perspective ¥tew showing the configuration of a
nonaqueous electrolyte battery according to a first embodiment of the
invention. Fig.Zis@a-perspectivervieyy shewing-the-copfiguration of the
nonagueous electrolyte battery according to the first embodiment of the
invention. Fg.:3issaperspactive yiew showing-the-configuration: of thest i on
nonaqueous electrolyte battery according to the first embodiment of the

of inventiom drig 4iis assestionaliview takenmaleng thedined i obFig.o3.Fig Gt
is a sectional view show'-rig the configuration of a laminate film. Fig. 6 is

emanexplodedpgerspectiverdiewisiwowing the configuration of a battery pack
according to a second embodiment of the invention. Figs. 7A to 7C are
development diageams shiowing.ar examplelofithe shape of anfexdernat ion
package which covers a

of the nonagueocus electrolyte batitery according to the first

embodiment of the invention.

Fig. 3 is a perspective view showing the configuration
of the nonaqueous electroivte battery according to the first
embodiment of the invention.

Fig. 4 1= a sectional view taken along the line L of Fig.

Fig. 9 is & sectional view showing the configuration of

T

a laminate f£ilm.

Fig. © 1s an exploded perspective view showing the
configuration of & battery pack according to & second
embodiment of the invention.

Figs. 7& to 7C are development diagrams showing an
examgle of the shape of an external package which covers a
battery element.

Figs. 8A& and 8B are secticnal wviews showing the
configuration of an external packags.

Fig. 8 is & perspective view 1liustrating a method of

manufacturing a battery pack according to the second embodiment



battery element. Figs. 8A and BE 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. 11 Figs. 10A and 10B are sectional
views illustrating the method of manufacturing a battery pack according to
the second embodiment of the invention. Fig. 11 is a perspective view

llustigfing the pettiod obmanufacturiog g battery pack ccarding ta e .

second "embodiment of the invention. is a perspective view

e tiustrating the methad. %gﬂgnyga&wyg a-hatery pack accarding o the.

second embodiment of the invention. Fig. 13 is a perspective view

emnilustrating the-method .of manufacturing a battery pack according to the
second embodiment of the invention. Fig. |4 is a perspective view

illustrating the miethed pefivanufacturingia hattary packaccarding, to the:-noa
second embodiment of the invention. Fig. 15 is a perspective view

of illustratingthe method. obmanufacturingia battery-packsaccordingsto the-ond
second embodiment of. the invention.

embodiment of the invention.

Fig. 12 is a perspective view illustrating the method
ol manufacturing a battery pack according to the second
embodiment of the invention.

Fig. 13 18 a perspective view illustrating the method
of manufacturing a battery pack according to ths sescond
embodiment of the invention.

Fig. 14 is a perspective view illustrating the method
of manufacturing a battery pack according to the second

embodiment of the 1nvention.

5 is a perspective view lllustrating the method

-

Fig.

Fh

of manufacturing a battery pack according to the second
embodiment of the invention.

Fig. 16 is a perspective view showing the configuration
of a nonagqueous electrolyie battery according to a third
embodiment of the invention.

Fig. 17 is a perspective view showing the configuration
of the nonagueous electrolyte battery according to the third
embodiment of the invention.

™S

Fig. 18 1s a sectional view taken along the line a-a’'



Fig. 16 is a perspective view showing the configuration of a nonaaueous
electrolyte battery according to a third embodiment of the invention. Fig.
17 is a perspective view showing the configuration of the nonaaueous
electrolyte battery according to the third embodiment of the invention. Fig.
18 is a sectional view taken along the line a-a' 12 of Fig. 17. Figs. -9A and
19B are schematic views illustrating an example of arrangement of
of eﬁ%r_odﬁl(_eads and sealants. Figs. 20A and 20B are schematic views
illustrating an example of arrangement of electrode leads and sealants.
Figs. p2lAand 21B.are schematic vews lllustrating an-exampleof. v ing an
arrangement of electrode leads and sealants. Fig. 22 is a schematic view
e x Showing thescondigyeation: ob & nonagueous-electolytesbattery aceakding
to the related art. Figs. 23A and 23B are perspective views showing the
configtirpdionzof A renaqUEDUS electtolyieattery-aecardingl 6 a faurth o
embodiment of the invention. Fig. 24 is a sectional view taken along the
exdime ‘eze'c0f Bigr 28BeRigst 25A and:25B are=perspectiverviews shawirg
the configuration of a nonaqueous electrolyte battery according
Figs. 21A and Z1B are schematic views illustrating an

8]
o

example of arrangement of electrods lesads and ssalants.

Fig. 2Z is a schematic view showing the configuration
of a2 nonagueous electrolyte battery according to the related
arc.

Figs. Z3A and 23B are perspective views showing the
configuration of a nonaqueous electrolyte battery according
to a fourth embodiment of the invention.

Fig. 24 1is a secticnal view taken along the line e-e’
of Fig. Z23B.

Figs. 25A and Z2Z5B are perspective views showing the
configuration ¢f a nonaguecus electrcolyte battery according
to a fifth embodiment cof the invention.

Fig. 26 1s a sectional view taken along the line f£-£f'

of Fig. 25B.

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

uncerstood that the following embodiments are appropriate



to a fifth embodiment of the invention. Fig. 26-is a sectional view taken
along the line "-f' of Fig. 25B. 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 13 specific examples of the
invention on which various technically appropriate limitations are

spé@99§gde>§£&qﬁﬁg scape 19& tlj%@}{@%@%ﬁ Wﬂ'&"w‘t@g f%.m?é%echni cally

embodiments unless otherwise noted in the following description. The

apdleseriptionwillbe: provided inthe fallgwing sequgneeL.Fitst ope of the
Embodiment first example of nonaqueous electrolyte battery) 2. Second

: n-Rmbediment fexample; ef-kattery paclk) 3nThird mbodiment {seeond: rv+ se

example of nonaqueous electrolyte battery) 4. Fourth Embodiment (third
noexamplenfaonagueaus: elaettalyte-hattery) STRéthEmbodiment (fourth. be
example of nonaqueous electrolyte battery) 6. Other Embodiments
prmogkfication): s Firstl EmbodimertxCanfiguration of nonagueous
electrolyte battery>
1. First Embodiment (first example of nonagueous
glectrolyte kbatterv)
2. Second Imbodiment (example of battery pack)
3. Third Embodiment (second example of nonagueous electrolyte
battery)
4. Fourth Embodiment (third example of nonagusous
electrolyte battery)

-

5. Fifth Embodiment (fourth example of nonagusous

electroliyte battery)

6, Other Embodiments (modification)

1. First FEmbodiment
<Configuration of nonagueous electrolyte battery>

Figs. 1 To 3 show the configuration o©f & nonagueous
electrolyte battery according to a first embodiment of the
invention. As shown 1in Figs. 1 and 2, the nonagueocus
electrolyie battery has a battery element 4 which i1s housed
in a concave portion 47 formed in a laminate £ilm 41 and sealed
by fusion-bonding three sides excluding a bent side on tThe

periphery of the battery element 4 under reduced pressura. As



Figs. 1 to 3 show the configuration of a nonaqueous electrolyte battery
according to a first embodiment of the invention. As shown in Figs. _ and
2, the nonaqueous 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 excluéfhg a bent side on the periphery of
the battery element 4 under reduced pressure. As 14 shown in Fig. 3, the

sh5\91@3%%0%%??Ct@lytet%%“e%iéa% f@&‘éedefsféééﬁ%ﬁ ROStve. .o ;¢

electrode lead 42a and a negative electrode [eéad 42b (hereinafter, the

coPositivecglectrode lead 42a and the negative electrode lead 42bare ..y -

appropriately referred to as electrode leads 42 when it is unnecessary to

nedistinguish them),connected. to the:battery. element 4-extend froma-seal s ve

portion of the laminate film 41 to the outside. The nonaqueous electrolyte
=1 batteryishawn in £ig. Fhas aigonfiguration in whichtpostiensien:bothzy are
sides of the concave portion 47 are bent in a direction of the concave
apporiion 47 45 camparedewitht theaconfigarationdaf the adnagbeatisn it 1s
electrolyte battery shown in Fig. Z. <Battery element 4> The battery
unietgraentd has, forexamplelas Andgllanshapenoeaflat sHapel-ard 2t tery
structured such that a band-shapes positive electrode and a band-shaped
el Hegativé efectfote areCTarminated-tHreh§h @ pohimer electiblyte andiorlan 41
separator and )
to the outside. The nonagueous electrolyte battery shown in
Flg. 3 has 2 ceonfilguration 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

nonagueous electreolyte battery shown in Fig. Z.

<Battery element 4>

The battery element 4 has, for example, an angular shape
or z flat shape, and is structured such that a band-shapesd
positive electrode and a band-shaped negative electrode are
laminated through a pelymer electrolyte and/or a separator and
wound in & longitudinal direction. The pcositive electrode
lead 4Za and the negative electrode lead 42b are respectively
connected to the positive electrode and the negative electrode.
As described below in &. Cther Embodiments, the configuration
of the batte:y element 4 is not limited thersto.

In crder to improve adhesion of the positive electrode

lead 42z and the negative electrode lead 42 with the laminate



wound in a longitudinal direction. The positive electrode lead 42a 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 of the battery element 4 is not limited
thereto. In order to improve adhesiohcof the positive electrode lead 42a
and the negative electrode lead 42b with the laminate 15 film 41, a

; sealant 433 is disposed.at a part of both surfaces_of the positiye electrode
T2 ant s Soliant 450 % HSpOCHALA parE o bR suraces o the =

of zg%tivﬁoes!%%t{%e lead 42, For sanvenience of dasciption, fhe sealapt ; .

a and the sealant 43b are referred to as sealants 43 when it is N
o1 sppecessary-to-distinguishthem, . The-positive-elecirade has & Positive: o de

electrode active material layer formed on a band-shaped positive

le&lectrode collectonang apolymer eleciralytedayer formedsen the, pasitive g

electrode active material layer. The negative electrode has a negative
thelestrotleractive material layee farmed: on asbandsshaped negativeen i+ is

electrode conductor and a polymer electrolyte layer formed on the
unmegative: electrode astiverqnateniaklayer. The positive electrode lead 42a

and the negative electrode lead 42b are respectively bonded to the

positive eleerode genduaeiand thé: négative eletirodes denductors Asttheve

positive electrode active material, the _
material layer formed on a band-shaped poesitive elesctrode
collector and a polymer electroiyte laver formed on the
peositive electrode active material layer. The negative
electrode has a negative electrode activematerial layer formed
on & band-shaped negative electrode conductor and a polivmer
electrolyte laver formed on the negative electrode active
material layer. The positive electrode leac 4Za and the
negative electrode lead 4Zb are respectively bonded to the
positive electrode conductor and the negative electrode
conductor. As The positive electrode active material, the
negative electrode active material, and the polymer
electrolyte, the materials which have already been suggested
may be used.

The positive slectrode can be formed by using, as the

positive electrode active material, a metal oxide, & metal
suifide, 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

A



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
or. the kind of battery desired. For é%ample, in the case of a lithium-ion
battery, as the positive electrode active material, a lithium composite 16

oxide or the like mainly containing LIXMO? (whee M is one or more of
“*¥ransition metals, and %(Lvar%fescge'ipeanﬁngngnTﬁé@ha@é?g%gh%‘ess%?é‘ or

mo PL thebaltery and is.ysually equal tq or largey than Q-Oc?_e%%qﬂ%% QAM the

smaller than 1.10). Examples of the transition metal M in"the lithium
ch&emppsite oxide include cobalt(Co), nickel(Ni), manganese (Mo)eand, ) «o

the like. Specific examples of such a lithium composite oxide include

or LICORZ LINIQZ, LiNI,Cos 2¥Q2 (where Ogy<l LiMR20#=and-the like, 10 .
The lithium composite oxide is capable of generating a high voltage and

Ex fas exeelentenergy density, cAlteraatively, as.thenpositivenelegtredeposite
active material, a meta? sulfide or oxide containing no lithium, such as

0x 1§82, MoS2; NbSe2, M205; and the tike,Imay be, used fFon theepdsitive and
electrode, a plurality of positive electrode active materials may be used

thgodethiér: In forming the positive electrode of

Specliic examples of such a lithium composite oxide
include LiCoC;, LiN10,, LiNi,Co:-y0: (where 0<y<l), LiMn;0,, and
the like. The lithiuﬂ1compositfaoxidejﬁscapablecxfgenerating
a2 high wvoltage and has excellent energy density.
Alternatively, as the positive electrode active material, a
metal sulfide or oxide containing no lithium, such as TiS.,
McS,, NbSep, V05, and the like, may be used. For the positive
electrode, a plurality of positive electrode active materials
may be used Tcgether. In forming the positive elegtrode of
such a positive electrode active material, a conductive agent
or a binder may be 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 ©f a graphite-based material may be used.
Specifically, carbon materials, such as heat decomposabls
carbons, cokes (pltch coke, needle coke, and petroleum coke),

graphites, vitreous carbons, organic polymer compound



such a positive electrode active material, a conductive agent or a binder
may be 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 oil a
graphite-based material may be useld! Specifically, carbon materials,
such as heat decomposable carbons, cokes (pitch coke, needle coke,

<= A0d-petroleun coke), graphites, Vilteous Garhons, %g%@%iggy:ﬂ%rt ign by

compound 17 calcined bodies {(materials restilting from carbonization

. calcining phenel resin, furanctesin, %@@Ai,k%@t@9@@.@@%5%%?@&%@

, carbonTibers, and active carbons, may be used. Examples of't

 efpatedal capable gt doping or-dedoping lithium; include polymers, such.asq |
polyacetylene, polypyrrole, and the like, and oxides, such as Sn02 and

Ex dhelikes informingdhe negativerelectrode of stichp aatesiak@ibindef Ok 1 um
the like may be added. The polymer electrolyte is one which is prepared

1 nbyumixing aypelymersmaterial, an electrotyticssciution, land/an cdlegtralyte t he
salt and incorporating a gelled electrolyte into a polymer. The polymer

11 heatedalchasproperties suchathat itCis eompatible wittethe élecfrolgticng the
solution. Examples of the polymer material include silicon gels, acrylic

n@@@EﬁWﬁxﬂéﬁﬁﬂé%ﬁﬁsﬂﬁﬂﬁ%ﬁ@sﬁhﬁﬁ#ﬁﬁﬁéémeéﬁ%ﬁﬁ@@%,or the like
may be added.

The polymer electrolyte is one which is prepared by
mixing a polymer material, an electrolytic solution, and an
electrolyte salt and incorporating a gelled electrolvte into
a polymer. The polymer material has propertiss such that it
is compatible with the electrolytic sclution. Examples of the
polymer material include silicon gels, acrylic gels,
acrylonitrile gels, poly-phosphazene modified polvmers,
polyethylene oxide, and polypropylene oxide, composite
pelymers, cross-linked polymers or modified polyvmers thereof,
and fluorine-based polymers, such as poly{vinylidens
fluoride), poly{vinylidene
filuoride~co~tetraflucropropylene), and polyi{vinyldiane
filuoride-co-triflucrcethylene), and mixtures therecf.

The electrolytic sclution component includes an aprotic
solvent which 1s able to disperse the foregoing polymer
material therein, for example, ethylene carbonate (EC),

propylene carbonate {(PC), and butylene carbonate {BC). As ths



polyethylene oxide, and polypropylene oxide, composite polymers,
cross-linked polymers or modified polymers thereof, and fluorine-based
polymers, such as poly(vinyiidene fluoride), poly(vinylidene
fluoride-co-tetrafluoropropylene), and poly(vinyldiene
fluoride-co-trifluoroethylene), and mbdures thereof. The electrolytic
solution component includes an aprotic solvent which is able to disperse

mé% E%E%‘E'Qgs%o'}éme&n@%}%ﬁ@ﬁh?é‘a'@&%a‘%x? ébwet@{'eﬁ? carbpnate
C propylene carbonate (PC), and butylené carbonate (BC). As the 18

us@aectgqmte saliene whichis.compatible with the solvent is used, and a1 ¢

combination of cation and anion is used. Examples of the cation which

of canbeuseddnclyde alkak metals and-alkaline earth metals..Examples of g
the anion which can be used include Cl, Br, 7-, SCN, C109, BF9 , P-6,

a1l eadiCE3503:nh Specifically, dithivmihexafluenephosphate of dithiveh be used
tetra-fluorophosphate is used as the electrolytic salt in a concentration
insuchithaCit canbe dissolveditithe elecirolytice Bolutioht <L.aminate filmsO;™.
Fig. 4 is a sectional view of the nonaqueous electrolyte battery taken
Spafongitheling L of Fig:'3L \&s shows &t Eigp 1 the battefyeelensent 4 s thium
housed in the laminate film 41. The negative electrode lead 42b
egéﬁﬁéﬁggggﬂﬂpggmﬁge is used as the electrolytic salt in a
concentration such that 1t can be dissolved in the electrolytic

solution.

<Laminate f£ilm>

Fig. 4 1s & sectional view of the nonagueous electrolyte
battery taken along the line L of Fig. 3. As shown in Fig.
4, the battery zlement 4 is housed in the laminate film 41.
The negative electrode lead 4Zb connected tc the battery
element 4 extends cutside the laminate film 41 such that a part
thereof is exposed to the outside of the laminate £ilm 41. The
sezlant 43b is provided a2t a part of both surfaces of the
negative electrode lead 4Z2b. The négative electrode lead 42b
is sandwiched between the upper laminate film 41 and the lower
laminate film 41 through the sesalant 43b. The sams is also
applied to the positive electrode lead 42a and the sealant 43a.

Fig. & shows the sectional structure of the laminate film
41. The iaminate film 41 i1s structured such that, in order

=
N

rom the outside toward the battery element 4, an outer resin



element 4 extends outside the laminate film 41 such that a part thereof is
exposed to the outside of the laminate film 41. The sealant 43b is
provided at a part of both surfaces of the negative electrode lead 42b.
The negative electrode lead 42b is sandwiched between the upper
laminate film 41 and the lower lamih&te film 41 through the sealant 43b.
The same is also applied to the positive electrode lead 42a and the
2 Spalant 433, Elg, 5 shaws A Seclianal sYUELe of ine Jminatle i iy,
The laminate film 41 is structured such that, in ‘order from the outside
a2 dowargd: the.battery element 4, an outer resin 19 film 41a, a metal foil 41b,
an inner resin film 41c for bonding are laminated. As the metal foil 41b,
for examples aleminum-anthelike mayde-used: The material forthee 11 ke
meta'- foil 41b is not limited to aluminum, but materials which have been
maplggested in the gelatesh-art may be-usedeThe metal foil 4th:has@a:imited
function for improving strength of the laminate film 41 and also a function
to farlpreventing moisture; @xygers, and ightifeone éntering andgrotedting the
the contents. The outer resin film 41a is made of nylon (Ny), polyethylene
re lerephtiarate(PE TYén teras.of Gosd appedrance,:tolghness, andunction
flexibility. A plurality of resins may also be selected and used. The outer
Lo¥esiAfilg 1189s AdtIfRited: 16 the"orfe illastratad ain'geherd la Afaterial o &

having a melting , . o
functidn for Ppreventing molstures, oxygen, and light from

entering and protecting the contents.

The outer resin film 4la is made of nylon (Ny},
polvethylene terephthalate (PET) in terms of good appesarance,
toughness, and flexibility. A plurality of resins may also
be selected and used. The outer resin film 4la is not limited
totheone 1llustrated. Ingeneral, amaterial havingamelting
polint higher than adheslive resin may be used. The innexr resin
film 4lc for bonding will be described below.

In a manufacturing process of a nonagueous electrolyte

battery, first, two sides excluding a bent side of the laminate

h

(]

film 41 are fusion-bonded, the rsmaining one side becomes an

b

opening portion, and the electrode leads 42 connected to the
battery element 4 extend from the opening portion outside the
laminate film 41. Thereafter, the opening portion is sezled
by fusiocon-bhonding.

At a portion of the opening portion where the electrode

leads 42 are sandwiched between the upper and lower laminate



point higher than adhesive resin may be used. The inner resin film 41c for
bonding will be described below. In a manufacturing process of a
nonagueous electrolyte battery, first, two sides excluding a bent side of
the laminate film 41_ are fusion-bonded, the remaining one side becomes
an opening portion, and the electrode leads 42 connected to the battery
element 4 extend from the opening portion outside the laminate film 41.

. -Thereafter, the opening portion is sealed - sion-bonding. At a_portion

fl%ﬁgt%e% %beﬁll% b‘(g{r%%r? w eegrg%héks e E%ro%égbllepaco’lé 5 §§el§’agh(§)v§icﬁgg HPRer

andeiwgen the.upper and lowerlaminate 20 films 41 the inner resindilms, .

41c for bonding of the upper and lower [aminate films 41 are opposite

at eagh.ether Further, -ata partion atthe:onening partianwhere. the,qe 1eads
electrode leads 42 are sandwiched between the upper and lower

42 laminate fitms 4k dhe fellevdng Strctyreds made: upper laminate film £1 ins
41/upper sealant 43/electrode lead 42/lower sea'-ant 43/lower laminate

41 film:4%. Specifically,dhe: fottowing structure.dsienadepppper outerresia fifim 1m
4la/upper metal foil 41b/upper inner resin film 41c for bonding/upper

41 Senlant 43faléctrodd Jead 42floweresealant 43/Idwerinnes sesin filrh34cowe x
for bonding/lower metal foil 41b/lower outer resin film 41a. If the opening

Lambhsieis TasiBn-bbnded #iel inher tesin fillms 4leforbending aFtangeddo i s
be opposite each other are -

made: upper outer resin film 4la/upper metal foil 41b/upper

inner resin £ilm 4ic for bonding/upper sealant 43/electrode

lead 42/lower sealant 43/lower inner resin f£ilm 4lc for

bonding/lower metal foil 41lb/lower outer reszin film 41la.

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

films 41c for bonding arranged To be oppesite each other are

bonded to each cther. At a porticn where the electrode leads

47 are sandwiched between the upper and lower laminate films

41, the sealants 43 are bonded toe the electrode leads 42. The

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

The inner resin £films 4lc for bonding are bonded to the

electrade leads 42 through the sealants 43.

sealant 43 and inner resin
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bonding>
In a battery pack according to the first embodiment, the

sealants 43 and the inner resin films 41c for bonding are made

of tThermal adhesive resin materilals described bhelow.



bonded to 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 electrode leads 42. The sea' ants 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 sealants 43.
<Configuration of sealant 43 and inner resin film 41c for bonding> In a
e 2tteD:pack agarding o the first embodiment, the, sealants 43 and the
inner resin films 4ic for Son(ﬂng are made of“tﬁermal adhesive résin
de dmatesials descybed below. 21 Hereinafter, the thermal adhesive resin
materials will be described in detail. <Therma_ adhesive resin material>
The thermal adhesive resin material contains thermal adhesive resin and
fine resin fibers. <Thermal adhesive resin> As the thermal adhesive resin,
<THesiraving-a relatively: Jow melting point (for example, resin having a
melting point equal to or lower than 170C) may be used. As the thermal
adhesive resinrpelyolefindrased resinisuchsas=pdalyethylenea(RE), thermal
polypropylene (PP) , or the like, may be suitably used. Further, TPX
adifpelymethyipentena polymer) oethelikeitnay e used. The thermal
adhesive resin is not limited to the

be

<Thermal achesive resin>

As the thermal adhesive resin, resin having a relatively
low melting peint (for example, resin having a melting point
equal to or lower than 170°C) may be used. As the thermal
adhesive resin, polyolefin-based resin, such as polyethylene
(PE}, polypropylene (PP), or the like, may be suitably used.
Further, TPX (polymethyvlpentene polymer) or the like may be
used. The thermal adhesive resin 1s not limited to the

materials illustrated.

<Fine resin fiber>

The fine resin fibers refer to, for example, elongated
threadlike structures having a diameter equal to or smaller
than 100 wm. The sectional shape of the fine reszin fibers are
not particularly limited, but the fine resin fibers may be a
circle, an ellipse, ¢r a rectangle in section. Examples of

the fine resin fibers include polysethylene terephthalate (PET),

#

polybutvlene terephthalate {(PBT}, nylon, aramid,



materials illustrated. <Fine resin fiber> The fine resin fibers refer to, for
example, elongated threadlike structures having a diameter equal to or
smaller than 100 m. The sectional shape of the fine resin fibers are not
particularly limited, but the fine resin fibers may be a circle, an ellipse, or
a rectangle in section. Examples of 2the fine resin fibers include
polyethylene terephthalate (PET), polybutylene terephthalate (PBT),

Lo gg%p r Sgr)‘i@pe 22[ mycar 89% 'em(*PC%)’ p@%‘mlde&(gp’#ﬁ%lp\b%%ﬁ%%ef}u de,

e, polyphenylene ‘sulfone’(PPS), polytetrafluoroethylene

pogyﬂﬁ@gyggn@%m%ﬁgn@w§,a@ori Jimited o, the maferals . prep

illustrated. The -fine resin fibers preferably have a diameter of 0.1 m to %O) ’
and,@and mote preferably:<0,8 pra to 20 myfurther,- dhe fine resin fibers. <he

should have a diameter smaller than the film thickness. The fine resin
ma fibersspreferably-havera diameter equal to or smaller than half of the film
thickness, for example. This is to enmesh necessary thermal adhesive
resinfoeséalirg oadhe petiphery ot thefine-regimfibers: Hispreferable 0. 1
that thermal adhesive resin exists in the thickness direction. The fine
wm resindibers prefecably have adéngthbdf50 M. fo 10000 m,canchmoreurther,
~ preferably, 200 m to 5000 m. If the
the fine resin fibers should have a diameter smaller than the
£ilm thickness. The fine resin fibers preferably have a
diameter equal to or smaller than half of the film thickness,
for example., This is to enmesh necessary thermal adhesive
resin for sealing on the periphery of the fine resin fibers.
It 1s preferable that thermal adhesive resin exists in the
thickness direction.

The fine resin fibers preferably have z length of 50 um
to 10000 pm, and more preferably, 200 pm to 5000 pm. If the
fine resin fibers are excessively short, enmeshing between the
fine resin fibers 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 blended amount is small, resistance against
short-circuit 1s further detericrated. If the fine resin
fibers are excessively long, fluffing may occur at the time
of film formation. To obtain excellent characteristics, it

is Important that the size of the fine resin fibers is set within

a sultable range and a pseudc unwoven fabric state is formed



fine resin fibers are excessively short, enmeshing between the fine resin
fibers decreases, and the fine resin fibers are moved together with the
flow of resin during fusion-bonding, which deteriorates resistance against
short-circuit. in particular, if the blended amount is small-, resistance
against short-circuit is further deteriotated. If the fine resin fibers are
excessively long, fluffing may occur at the time of film formation. To

.., obtai cellent characteristics,it is impartant that the size of the fire

oY re%ﬁ%iggé(?s% és gzéf ‘\’/\‘/A{t%nn atsglﬁtabfélfanrgge%é“nra éﬁt 'f)%gfjﬁd unwoven fabric
statejs formed: 2.3 by.enmeshing betwgen thefine resin fibers, Wih o o o,
observation by an SEM (Scanning Electron Microscope) , the size of the

w1 fingdesipdibersis.obtained by, measuring-the diameter.and length fora g
predetermined number (for example, 30) of fibers alternately selected and

me £alculating-the average JWhendthesegtianakshape et thediber :is aicirelepe -
the diameter of the circle becomes the diameter of the fine resin fiber.

( £ Wher therngécetionat Shape of theifikersis not acaircle,dhe madmunted  and
diameter of the sectional shape becomes a diameter. The length of the

ca fibed ista lengtheof the fiber. in thesaxiahdirection.dfithe blended amoent dher
the fine resin fibers is excessively large, the same characteristics as in

15 the prabléfy vithen dh @iRWovEnFabfié destrilsédbelwrisauscdendioteer

of the fine resin fiber. When the sectional shape of the fiber
is not a circle, the maximum diameter of the sectional shape
becomes a diameter. The length of the fiber i35 a length of
the fiber in the axial direction.

If the blended amount of the fine resin fibers is
excessilvely large, the same characteristics as in the problem
wher an unweven fabric described below 1s used tend to be
detericrated. If the blended amount is excessivsly small,
there is a tendency for the resin thickness to decrease due
to the flow of resin, and metal foils come intce contact with

ircuit.

ot
2

each other, which causes shor

When the diameter or short side length of the fine resin
fikbers is r um, and the thickness of the filmis ¢ um, the blended
amount of the fine resin fibers is set to be sgual Lo or smaller
than (r/2)x100 vol% at a volume ratio with respect o thermal
adhesive resin. The blended amount of the fine resin fibers
i3 a blended amount when the sum of the transverse areas of

the fine resin fibers in the axial direction and the vertical



deteriorated. If the blended amount is excessively small, there is 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 m, and
the thickness of the film is t m, the blénded amount of the fine resin fibers
is set to be equal to or smaller than (r/t)xI00 vol% at a volume ratio with

o1 feshect fo theunal: adhesive yesin, The plended amount.of the fine r %‘% in

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

zndineyresin fibers injthe axjal direetion and fhe,vertical 24 direction is
substantially identical to the sectional area in the thickness direction of

the film.cThe diameter ofthefine resin fibeks is obtained by smeasuringin »y
the same manner as described above. With observation by an SEM
me4Scanning ElectroneMierossope} nthersshert sidedengthof thedine.resimiz cn
fibers is obtained by measuring the maximum value of the widths of the
ob fibermttherakialadirgctiortanrd thenverticat directign forces predetermined hort
number (for example, 30) of fibers alternatively selected and calculating
s1ge averdge. As Hescribed abeve theldiametersobthedfinecréshy fibeessuring
should be smaller than the film thickness, and preferably, the diameter of
Lhehefire Fesin filsersds equalts or'smallér than the fiber in the axial
direction andthe vertical directicon 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 £ilm thickness, and preferably, the
dlameter of the fine resgin fibers is equal to or smaller than
half of the film thickness. If the diametser of the fine resin
fibers is excesslively smaller than the film thickness,
resistance against short-circuit is deteriocorated. For this
reason, the diameter of the fine resin fibers is preferably
larger than 10% of the film thickness. The same igalsoapplied
to the short side length of the fine resin fiber.

A preferred relatlionship between the film thickness t
(pum) and the diameter or short side length r (dm) of the fine
resin fibers is expressed by 0.1t {pm) <r {um)=£0.5t {um;. Under
this condition [0.1t (pm)<r {(pm)=<0.5t (um)], a preferred upper
limit of the blended amcunt of the fine resin fibers calculated

by the expressicn (r/t)x100 vol% is larger than 10 vol% and



half of the film thickness. If the diameter of the fine resin fibers is
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
also applied to the short side lengtl éf the fine resin fiber. A preferred
relationship between the firm thickness t (m) and the diameter or short

=g Side length {m) of.the fine resin fibers is expressed by O, It (M)sr (M) c o«
< 0.5t (m). Under this condition [O. It (m) <r (Fim) <_ 0.5t (m) ], a

to pf@lfgrrggéjlqggg lipgit, of the blended,amount of the fine resin fibers
calcuated by the expression (r/t)x100 vol% is larger than 10 voi% and 25

equakteer-smaller-thap pQ ¥el% ata velwme rationwith kespect dostheunt of
thermal adhesive resin. A particularly preferred range of the blended

«hanfaunt of ctherfineitesinsfiersiis iniarange of 10 MoI%D 25 vol¥Gatr@ & at
volume ratio with respect to the thermal adhesive resin in terms of

a exteltent:cinaractefistics: ¢ theabove-described nenaquestirsielectrelyten in
battery according to the first embodiment of the invention, ease of control

terachiévedtiwhen $hé opbaing portiorsfromswhich the electrode leads 42
extend is fusion-bonded, and the opening portion from which the
eIectr%@e%é&dé‘%?"‘é%éﬁ%FééﬁB@ FURforRBoTREEWRR BXédlfent Blhasiorer Y

and seahng propertles i , , ~
according To the first embodiment of the invention, sase of

control is achieved when the cpening portion from which the
electrode leads 42 extend is fusion-bonded, and the opening
portion from which the electrode leads 42 extend can be
fusion-bonded with excellent adhesion and sealing properties.
Further, in the nonagqueous electrolyte battery according to
the first embodiment of the invention, occurrence of
short-circuit between the metal foil 4ib and the electrods

leads 42 at the time of fusion-bonding can be suppressed.

<Difference from related art>

For ease of understanding ¢f The nonagusous elaectrolyvte
battery according to the first embodiment of the invention,
the excellent effects of the nonagueous electrolyte 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



Further, in the nonaqueous electrolyte battery according to the first
embodiment of the invention, occurrence of short-circuit between the
metal foil 41b and the electrode leads 42 at the time of fusion-bonding
can be suppressed. <Difference from. related art> For ease of
understanding of the nonaqueous ééctrolyte battery according to the first
embodiment of the invention, the excellent effects of the nonaqueous
norélecirolyte battery-according te the first,embodiment.of the invention as; 5+
compared with the related art will be described with reference to the
emelatedart. AS thenelatedartfor solvingthe same.problemasthe B6ds are
nonaqueous electrolyte battery according to the first embodiment of the
exdnyentibhethe followingrtewormethods are cexempfified: (1) amaethodimwovan
which a film where an unwoven fabric is permeated with thermal adhesive
falresin is usedrand t(2) asmethadhinnwkichamhinerganic élterris addede €(1)and
Problem of a method in which a film where an unwoven fabric is
(2 )permeatdtbwith therial adhesive pesia s Gsed>L Aoeokding ol eve.
technique (1) , the thickness or shape after being sealed is controlled by
the unwoven fabric, so it is difficult to decrease the resin thickness of the
unwoven fabric even after being sealed. The thermal adhesive resin

< (tayér ifls 8thickiiels eqial 1o of targerthan the thickndss unwoven fabric

is permeated with thermal adhesive resin iz used>
Accerding to the technique (1), the thickness or shape
aftter being sealed is controlled by the unwoven fabric, so it
is difficult to decrease the resin thickness of the unwoven
fabric even after being sealed. The thermal adhesive resin
layer has & thickness egual to or larger than the thickness
of the unwoven fabric, and the thickness provides less
flexibility thana filmmade of resin alone. When films overlap
each other and are heat-sealed, resin portions cutside the
unwoven fabric are used, so 1t 1s necessary To overlap an

resin. Accordingly, if an unwoven

Ffy

apprcpriate amount o
fabric is used, use efficiency of resin is bad, and the
thickness is larger than the filmmade of thermal adhesive resin
alone.

An unwoven fabric is hard teco deform by typical
heat-seazliing, so 1t is difficult to control the seal shape.
If pressurization is released at high temperature, the unwoven

fabric restores 1ts thickness due to elasticity after



of the unwoven fabric, and the thickness provides less flexibility than a
filmmade of resin alone. When films overlap each other and are
heat-sealed, resin portions outside the unwoven fabric are used, so it is
necessary to overlap an appropriate amount of resin. Accordingly, if an
unwoven fabric is used, use efficieAcy of resin is bad, and the thickness
is larger than the flmmade of thermal adhesive resin alone. An unwoven

ned RO AN o ARA L Dpiee Do aaeing. 52 1y AU 0 oNiple o

the seal shape. If, pressurization is released at high temperature,

o7 unwoyen ;fabric restores;its thickness;dye tgeeéae%@mfgf&% 2716w thermal

heat-sealing, which makes it difficult to control the thickness of the sea!

adPOkion: Further dbis pegessary;:teallew dhesmak adhesve FRSINIG, rabric.
permeate into the holes of the unwoven fabric. If permeation is

1£ insufficient; ait bubblessaremixed:-in angdi gasig-expanded-atthe dme af and
heat-sealing, which results in defective seal or defective appearance. The

ga floins of rgsimat dhe timé of isealing Mnay be-timited; such thatresiremay mnotin
flow freely, which may cause film separation, that is, delamination. In the

de gasés of filmAermationsd avathod isrnainlpadoptedThwvhichthefmaksin at
adhesive resin is applied to an unwoven fabric in a molten state, and

Chatherfimoformiiiy: misthBdy abe hafdto adopt SHHE laminaticnR fisthedy not

when a , _ ; ,
flow freely, which may cause film separation, that is,

delamination. In the case of film-formation, a method 1is
mainly adopted in which thermal adhesive resin is applied to
an unwoven fabric in a molten state, and other film-forming
methods are hardc to adopt. The lamination method when a

laminate £ilm ig formed is also limited.

<{2) Problem of a method in which an incrganic filler is added>

According to the technigue (2}, the same film-forming
method as for thermal adhesive resin containing fine resin
fibers can be adopted, but when a laminate £ilm is molded, ths
gliding properties between a mold eand a film are detericrated,
and molding properties are degraded. A molding machine is

likely to Dbe scratched, which may result in

—h

reguant
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 laminate fi1lm may be damaged. It is necessary to



laminate film is formed is also limited. <(2) Problem of a method in which
an inorganic filler is added> According to the technique (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 filit are deteriorated, and molding
properties are degraded. A molding machine is likely to be scratched,

i n¥hich mayJesultin frequent, majptepance Puring heat-sealing, high heat,
capacity of the inorganic filler is deprived of sealing héat. Accordingly, it

de 1S RECRSSAIY 10 setstrict,sealing-condit-ops; and as a- result, alaminate 1+
film may be damaged. 7 t is necessary to 28 increase heat supply, so

thavhen; heatisupply vatiesditle; ddefeetivessgalingtpay oecuirduertoe  ilm,
insufficient bonding. w_ the filler is detached or separated from the film,

corcontamination may occuninsides thé=battery; andsafety=ofdheahattery-mayh e
be degraded. <Effects of nonaqueous electrolyte battery according to first

ba Embodiment bftheésinvertion> in the nonaqueous electrolyte battery
according to the frst embodiment of the _nvention, the sealants 43a and
43b and the inner resin film 41c for bonding of the laminate film 41 are

Mmade of thermal adhesive resin materials in which fine resin fibers are
<E aded o thetfiaf dHRESIVe Te8in T Therefre)at tery according to first

embodiment of the invention>

In the nonaqueous electrolyte battery according to the
first embodiment of the invention, the sealants 43a and 43b
and the inner resin film 4lc for bonding of the laminate f£ilm
47 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 resolved. That

is, in the nonaquecus electrolyte battery according to the

h

irst embodiment of the invention, the minimum amount for
short-circult prevention can be effectively added. The fins
rezin 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. As aresult,
compatibility is good, and unlike an inorganic filler, there

1s no case where separation occurs. Even if the therma

b

adhesive resinand 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.



the problems inherent in the related art can be resolved. That is, in the
nonaqueous electrolyte battery according to the first embodiment of the
invention, the minimum amount for short-circuit prevention can be
effectively added. The fine resin fibers themselves do not _nterfere with
the flow of the thermal adhesive resifi, and the thermal adhesive resin
and the fine resin fibers have resin components in common. As a result,

compatitity is, good, and.uniike.an ingrganic fller there, .o gase where,
separation occurs. Even it'the thermal adhesive resin and the fine resin

£1 fibers.are separated apd epter . inside the battery, there is little effegton, . .

safety since they are softer than the inorganic filler. 29 In the

caponagyegus:elecirolyte batiery acerding toithe.first embodiment there isy -
no difference between the heat capacity of the fine resin fibers and the

+héeat capagity=aftbe rthermal pdhesive sesin:heat-capasity contrpkatthe: or
time of heat-sealing does not change as compared with a case where

hetherasal atdhesive #esindg usedialpneakn terms of molding Hprepedies, where
there is no case where the sliding properties of resin are deteriorated,

thanddihedfibets arenotdrard sueh asetd sctatch the Moldingmiachiney@nding
maintenance or the like does not change as compared with a case where

P Yerhtal adlhesiver fesin i$ Gsed aford: i thé-henagueoustelecrplyte ies of
battery according to the , .

resin are detericrated, and fine fibers are not hard such as

Lo scratch the molding machine, and maintenance cor the like

dees not change as compared with a case where thermal adhesive

resin is used alons.

In the nonagueocus electrolyte battery according to the
first embodiment of the inventicn, in order to manufacture a
film made of & thermal adhesive resin material, such as the
inner resin £ilm 41c for bonding or the ssalants 43a and 43b,
various fIilm-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 lilike.

In brief, the melt extrusion method is a method in which
ameltenmaterial in an extruder is extruded froma die attached

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

film. The T-die method i1s a method 1in which a flat molten



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,

maSHER 25 & T diedmgthod, an.inflation method, or the like:4n brief, the melt, -

extrusion method is a method in which a molten material in an extruder is
£ o extruded-frem-a die,attagched 1o the front end of the extriider and:cooled, ;o

so as to mold a film. The T-die method is a method in which a flat molten
=0 30s material:extruded Hrom a wide and flat die (T die) attached to the
front end of an extruder is cooled on a roll and wound so as to form a film.
The inflatiohihéthodkis ammethod inilwhieh asnolten materialistextruded.inen
a tube shape from a ring-shaped circular die, expanded to a
ma predetérmminedtdirm@ngion by tbidwirng offaif rinsidethe tulse; xootéd, i rcular
~wound around a roll so as to form a film. The thermal adhesive resin .
difnateriab e hé formed fila tRlrTshgse By eessekiiusion methad tisingfanl*
inflation method or a T-die method. The coextrusion method is a kind of
lDﬁ%ﬁ? The tube, cooled, wound around a roll so as to form &
film.

The thermal adhesive resin material may be formed in a
fiilm shape by a ceoextrusion method using an inflaticon method
or & T-die method. The coextrusion method is a kind of melt
extrusion methced, in which a plurality of materials are
extruded at one time so as to overlap each other. With this
coextrusion method, for example, a two~lavered film of a layer
containing fine resin fibers and a layer containing ne fine
resin fibers can be formed.

For example, in the above-described first embodiment,
instead of the inner resin film 41c for bonding, a two-lavered
film of a layer coeontaining fine resin fibers and a layer
containing ne fine resin fibers manufactured by a coextrusion
method may be used. 0f course, the two-lavered film may be
used instead of the sealant 43a and 43b.

For example, by melting thermal adhesive resgin, adding

fine resin fibers to thermal adhesive resin, and stirring, a

resinmelt in which the fine resin fibers are uniformly blended



extrusion method, in which a plurality of materials are extruded at one
time so as to overlap each other. With this coextrusion method, for
example, a two-layered film of a layer containing fine resin fibers and a
layer containing no fine resin fibers can be formed. For example, in the
above-described first embodiment, Astead of the inner resin film 41c for
bonding, a two-:ayered film of a layer containing fine resin bers and a

cardyel containingno fige.resip fibersmanutaciured by,a %%QEQP%’P can be

method may be used. Of course, the two-layered film may be used

foinstead of the. sealant43a and 43b,_on exarple, by melting thermal ., cne
adhesive resin, adding fine resin fibers to thermal adhesive resin, and

me SHrrNg. au esin melt-inaxhich the fine resin fibers are uniformly blended 31
can be obtained. A thermal adhesive resin material can be formed of the
resintmekt intaefilhashape in onerstep bythen el exttusior: methad.: kike i on
the laminate film 41, with regard to the lamination method for use in

e manufdctarings& laminate film having a plwrality of. layers, varioushaving a
methods which have already been suggested may be adopted. Examples

P 119f the friethdds wiate haVé alradytseeesiiggasied inaiide diready been

lamination, heat lamination, extrusion coatlng and the like. 2. Second
su%ﬁﬂﬁxﬁﬁéﬁﬁyt@ adopted Examples of the methceds which have

already been suggested include dry lamination, heat lamination,

extrusion coating, and the like,.

Z. Seccond embodiment
<Configuration of battery pack>

Fig. 6 is an exploded perspective view showing an example
of the configuration of a battery pack according to a second
embodiment of the invention. The batterypackis, for example
a battery pack of a 1Iithium-lon polymer secondary battery
having an angular or £lat shape. 2Asshown inFig. 6, the battery
pack is configured such that a battery element 4 is covere
with an external package 1, and a top cover 2 and a bottom cover
3 are respectively engaged with openings at both ends. The
top cover Z 1s provided with openings 21, and contact portions
of a clrcult beard housed in the top cover Z face the outside
through the openings 21. Hereinafter, the opening with which
the tecp cover 2 1s engaged 1s referred Lo as a top-side opening,

and the opening with which the bottom cover 3 1s engaged is



<Configuration of battery pack> Fig. 6 is an exploded perspective view
showing an example of the con=figuration of a battery pack according to
a second embodiment of the . nvention_. The battery pack is, for
example, a battery pack of a lithium-ion polymer secondary battery
having an angular or flat shape. As shown in Fig. 6, the battery pack' s
configured such that a battery element 4 is covered with an external

o Package 1 and afop cover 2 and a hotiom cover 3 are respectively
engaged with openings at both ends. The top cover 2 is provided with

openings.21, apd.contagct portions, of & cireuitbeard housedin the 19p -y 5 e

cover 2 face the outside through the openings 21. Hereinafter, the
1, openingwithwhiehy the fop epvenz isiengaged.s referred to as.a.top-side
opening, and the opening with which the bottom cover 3 is engaged is 32
referred to as a bottom-side opening. Hereinafter, the battery element 4,
the external package the top cover 2, and the bottom cover 3 will be
<Bgeserihed: i<Battery £lement 4> The configuration of the battery element
4 is the same as the first embodiment, and thus detailed description will
be orfiitteds «EXternakpackagel > Figs: ¥Ate7C atedevelopmientthe same
diagrams showing an example of the shape of the external package 1
aswhiéh éevers embodiment, and thus detailed description will

be omitted.

<External package 1>

Figs. 7A to 7C are development diagrams showing an
example of the shape of the external package 1 which covers
the battery element 4. As shown in Fig. 7A, the external
package 1 1s composed of a scft laminate film la which is
provided with a2 housing portion 15 for enclesing the battery
element 4, and a hard laminate film 1lb which overlaps the soft
laminate film la sc as to 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 is formed In a concave portion according to
the shape c©of the battery element 4 by performing drawing
processing in advance with a mold, for example.

The soft laminate film 1a is suitable for forming the

housing portion1ls, intowhich the batteryelement 4 1g inserted,



the battery element 4. As shown in Fig. 7A, the external package 1 is
composed of a soft laminate film la which is provided with a housing
portion 15 for enclosing the battery element 4, and a hard laminate film Ib
which overlaps the soft laminate film, la so as to cover the housing
portion 15. A thermal adhesive sheét15a is disposed on an outer surface
at a position corresponding to the bottom surface of the housing portion

oy 2: 508 husing-aation S.pieuded n e soft.lminate /U 1a, g founeddn 1
a concave portion according to the shape of the battery element 4T)y
1 performing drawing processing in advance with a mold, for example. The

soft laminate film la is suitable for forming the housing portion 15, into
whiclrthe. battery elemeat4 is:inserted =33 dy-drawing processingandds-he
softer than the hard laminate film Ib. Fig. 8A is a sectional view showing
coafiexample ofither copfigerationiofithe solt laminate flm & ra eonstituting the
the external package 1. The soft laminate film 1a has a moisture-proof
exapdirsulatiag lemimaté structline in wiich ahaadhesive |gyerd 64, a nietal =
layer 17a, and a surface protective layer I8a are laminated in order, and
mo HfE surfaterprofective 1ayier Satdorges imtocohtact withcthehardraminate an
film 'b. The adhesive layer 16a is made of the thermal adhesive resin
2dpRateéral destibed ftv tiefifst emBadimen@ THed @ surface protective

layer 18a are laminated in order, and the surface protective
layer 18a comes into contact with the hard laminate film 1b.

The adhesive layver 16a 1s made of the thermal adhesive
resin material described in the first embodiment. The
detailed description of the thermal adhesive resin material
1s the same as in the first embodiment and will not be repeated.

-

The adhesive layer 16a has a thickness of, for example, about
16 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 soft metal material,
aluminum is mest suitable in terms of lightness, stretching
properties, cost, and ease of processing, and aluminum, such
as 80210 or 80790 pbased on the JIS standard is particularly
used. The metal laver 17a has a thickness of, for éxample,
about 30 um to 130 um.

The surface protective layer 18a has a function of



detailed description of the thermal adhesive resin material is the same as
in the first embodiment and will not be repeated. The adhesive layer 16a
has a thickness of, for example, about 10 m to 30 m. A metal layer 17a is
made of a soft metal material, and has a function of improving strength of
the external package, and preventifg moisture, oxygen, and light from
entering and thus protecting the contents. As the soft metal material,

suAminum is most syitable in terms, of lghinsss  sirelching propstlies, . o s,

cost, and ease of processing, and alumiium, such as 80210 or 80790

£ :L@;?}%@! onthe Jg standand isartisulady used. Themetal layer H&Q%%ﬁde
thickness of, for example, about 30 m to 130 m. The surface protective

redayer I8auhasma functionof 3de. surace pratection: n tarmgef gootk may bve
appearance, toughness, flexibility, and the like, polyolefin-based resin,

us polyamigec tesin,gaolyimide-based mgsin, palyesiet, or the like mayheialate
used. Specifically, nylon (Ny), polyethylene terephthalate (PET),

{ Pipdblyethylene naphthatate (PENyppolybutytene terephthalater{PBiyary lene
polybutylene naphthalate (PEN) may be used, and a plurality of materials
teysaybé seketed BRA usedt Thesuace pretectivs tdyela8a HasH) may be

thickness of, for example, about 10 m to 30 km. Fig. 83 is a sectional
us§@mN§ﬁgmﬁ“?éH%&éﬁﬁﬁé%fwﬁgterials may be selected and used.

The surface protective laver 18a has a thickness of, for example,
apbout 10 um to 30 um.

Fig. 88 is a secticonal view showing an example of the
configuration of the hard laminate £film 1b. The hard laminate
film lb can maintain a shape after being bent, and can endure
deformaticon from the outside. The hard laminate film 1b has
a laminate structure in which an adhesive layer 16k, a metal
layer 17b, and a surface protective laver 18b are laminated
in order.

The adhesive layer 16b and the surfzce protective layer
18b of the hard laminate film ib are the same as the soft laminate
film la. The metal laver 17b 1s made of, for example, a hard
metzal material, and aluminum, such as 3003H18 or 3004H18 based
on the JIS standard is particularly used. The thickness of
each laver of the soft laminate film la and the hard laminate
film 1b is appropriately selected in consideration of the tota
thickness.

The nard laminate £ilm 1b overlaps the goft laminate £iim



configuration of the hard laminate film Ib. The hard laminate film Ib can
maintain a shape after being bent, and can endure deformation from the
outside. The hard laminate film Ib has a laminate structure in which an
adhesive layer 16b, a metal layer 17b, and a surface protective layer 18b
are laminated in order. The adhesivé layer 16b and the surface protective
laver 18b of the hard laminate film Ib are the same as the soft laminate

12 film la;The metal layer 170.is made of, for.example, a.hard,, metal ., - 1 on,
material, and aluminum, suich as 3003H18 or 3004H16 based on the JIS

15 standard s, particilarly used. Thethicknessof each layerotthe saft < i ona:
laminate film la and the hard laminate film Ib is appropriately selected in

re LDsidetation efdhedetal thickress: Thedarddamnate. filra b overlaps thera
soft laminate film 35 la so as to cover the opening surface of the housing

1lamportiore 151 Imthis casedas showa in Bige7Athe positionat srefationship has
between the soft laminate film Is and the hard laminate film Ib is deviated.

a tThe sofitaminatesfilnela hasaadop-sidetong sidedla and & bottoh¥-sideaving
long side 12a having the same length, and a left-side short side 13a and
the fightsideSHort Site 3 4eehdving Hve Sanic-lenglh. Shmikily, ahellsarg—s1de

_ laminate film 1b has a top-side long side lib and a bottom-side long side
shqdh Havity thePsahid Iehgth, andalétt-skfe®Hort Similarly, the hard

laminate £ilm 1b has a top-side long side 1lb and a bottom-side
long side 12b having the same length, and a left-side short
side 13b and a right-side short side 14b having the same length.
The expressions left and right show thepositional relatioconshio
when viewad toward the drawing.

The long sides 11b and 1Z2b of the hard laminate film 1lb
have a length such that the short sides 13b and l4b 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 1s housed is enclosed. The long sides 1la and iZa
of tThe soft laminate film la have a length shorter tThan tThe
long sides 11lb and 12b of the hard laminate £ilm lb. Tor example
the Zong sides 1lz and 1Za of the soft lamlinate film la have
a length such that the short sides 13a 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 1s housed is enclosed. The gap in the soft laminate

filmla is not limited to a small gap bu

lui

may be a certain width.



side 13b and a ri ght-side short side 4b having the same length. The
expressions left and right show the positional relationship when viewed
toward the drawing. The long sides llb and 12b of the hard laminate film Ib
have a length such that the short sides 13b and 14b come into contact
with each other or are opposite each®ther with a small gap in a state
where the housing portion 15 in which the battery element 4 is housed is

enclaged. The long siges '%ﬂ%ﬁg 19fthe softlaminate film la havea.; ,

length shorter than the long sides lib and 12b of the hard laminate film [b.

1a ROrexample.- the long sides lla,and 12a of the-s0's lamipatesfilm.ishave, a
length such that the short sides 13a and 14a come into contact with each

ch@other-ar are oppesitereash pther with a-smalkgaprin a state wheredhe r:1n
housing portion 15 in which the battery element 4 is housed is enclosed.

1a Thejgap in thersoftlaminatesfilm fads not Juriteg:tola smal gap butdnay hat
be a certain width. 36 The short sides 13a and 14a of the soft laminate
on fiimiaare shightlyeshorterdhan ltheishorcsides 13b arckl4bagf thecdhard When
laminate film Ib. Therefore, the soft laminate film la and the hard laminate
thiifnhlcgerTbe [amnatatisichrthats onlyahe hdrd feaminatecfilvelb existsoded
the top side. When this happens, the peripheral surface of the top cover 2
2t prbfided- af thetoprside BEefhy ¢4h bE fusidmbonRded by the siiedires 1 ve
layer_ 16b of the hard laminate film Ib. On the bottom side, .
flay€r 16b of the hard laminate film Ib. On the bottom side,
the adhesive layer 1éb cf the hard laminate film 1b may be
expoesed such that the peripheral surface of the bottom cover
3 provided at the bottom-side opening can be fusion-bonded by

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

<Top cover>

The top cover Z is engaged with the top-side opening of
the external package 1 so as to close the top-side opening.
The top cover 2 is provided with a circult board, and electrods
ieads bSa and Sk which are led from the battery element 4 are
connected to the circult board.

A protectilon circult including a temperature protection
element, such as a fuse, a PTC, & thermistor, or the like, an

ID resistor for identifving a battery pack, and the like are

o

mounted on the circuit board. & plurslity of, for exanple,
three contact portions are provided in the circuit board. The

protection circult alsc includes an IC for monitoring a



the adhesive layer 16b of the hard laminate film Ib may be exposed such
that the peripheral surface of the bottom cover 3 provided at the
bottom-side opening can be fusion-bonded by the adhesive layer 16b of
the hard laminate film Ib. <Top cover> The top cover 2 is engaged with the
top-side opening of the external pa¢kage 1 so as to close the top-side
opening. The top cover 2 is provided with a circuit board, and electrode

secl,%"?@fsagﬁ anga'igvbt\gg'g\;h aéiex&ed f&%’?ﬂé@%?ﬂ%@@/ el?@fgt 4 ?’t@e Qfmeggegect

to the circuit board. A protection circuit including a temperature protection

Tr £IeMeRt; sUch as afusea PI G athermistor, erthe likepan 1D resistor for

identifying a battery pack, and the like are mounted on the circuit board. A
pluratity=ofpfar exampler tree contact pertions-arepievided irthe eirclitent

board. The protection circuit also includes an IC for monitoring a 37
4. secondasyattesy and centrollingFETs«(Field Effect nfransistar) ahédr than
charge/discharge control FETs. The PTC is connected in series to the
a datterpelementus sthettempefature ofithelbattery etemerntt 4.is igkertthanal
a set temperature, the PTC suddenly increases in electrical resistance so
re a5 BUbStaially shut v tarméntlowing hintthe batterg  The fusefand 1 ng
_the thermistor are also connected in series to the battery element 4, and if
in t?]]é@tgﬁlﬁéﬁd%ﬁm of te fuse and the thermistor are also connected
in series to the battery element 4, and 1f the temperature of
the battery element 4 is higher then a set temperature, shuts
cff a current fiowing in the battery.

The protection circuit including the IC for monitoring
the bartery element 4 and controlling FETs and the
charge/discharge control FETs monitors a voltage of the battery
element 4 and if the voltage of the battery element 4 exceeds
4.3V to4.4V, turns off the charge control FET so as to prohibit
charging. The protection circuit also monitors the voltage
cf the secondary battery and if the voltage of the secondary

battery falis below a discharge prohibition voltage, turns off

the discharge control FET so as to prohibit discharging.

<Bcttom cover>

The bottom cover 3 1s 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



the battery element 4 is higher then a set temperature, shuts off a current
flowing in the battery. The protection circuit including the I1C for monitoring
the battery element 4 and controlling FETs and the charge/discharge
control FETs monitors a voltage of the battery element 4 and if the
voltage of the battery element 4 excéeds 4.3V to 4. 4V, turns off the
charge control FET so as to prohibit charging. The protection circuit also

thdNnitQrsihe voltage of the secondary battery.,and itthe yoltage of the, ; v

secondary battery falls below a discharge prohibition voltage, turhs o
susthe-discharge gontrol EET s0as to prohibit discharging. <Bottom cover>

The bottom cover 3 is a resin-molded cover provided at the b=tom-side

end surface of the battery pack. The bottom cover 3 is engaged with the

opening portion of the external package 1 which is formed when the
<Mbattery cdll is:covérettwith 38 thetexternab patkage 1, and is adhered to

the battery ce'-l by fusion-bonding or the like. <Method of manufacturing

battefy patkeoA méthod of mariufactuging battery pagk @ccerdimg thl tige to
~ second embodiment of the invention will be described. <Manufacturing
theteirofbattery elsment > Firstt apositiverdiéctfodeland & hegafiver 1oed.

electrode having gel electrolyte layers formed on both surfaces, and a
<Manufacturing step of battery element 4>

First, a positive electrode and a negative electrode

having gel electrolyte layers formed on both surfaces, and a
separator are laminated in order ¢f the negative electrode,
the separator, and the positive electrode. The laminate is
wound around a £lat core in the longitudinal directionmulitiple

Times, thereby manufacturing the winding type battery elemant

4.

<External package ccating step>

NextT, the housing portion 15 for enclosing the battery
element 4 ismolded in the soft laminate film la by, for example,
deep drawing molding. In this case, as shown in Fig. 7R, the
housing portion 1% of the soft laminate film la is formed sc
as tobe slightly deviated to the right from the center pesition.
The battery element 4 1s housed in the housing portion 15 formed

in the soft laminate film la.

Next, a3 shown in Flg. 7A, the hard laminate film 1b is



separator are laminated in order of the negative electrode, the separator,
and the positive electrode. The laminate is wound around a flat core in
the longitudinal direct ion multiple times, thereby manufacturing the
winding type battery element 4. <External package coating step> Next,
the housing portion 15 for enclosing’the battery element 4 is molded in
the soft laminate film la by, for example, deep drawing molding. In this

1a288-23shown in Fig. /£y, the ﬂ‘é&fﬁ%—p%@ﬁ! A2 1he sp. éa@i'%;z{r% i,

lais formed so as to be slightly deviated to the right from the cen

re POsiion: c-The baltery elementAis hqused in thefhousing portion 15 yhere
formed in the soft laminate film Is. Next, as shown in Fig. 7A, the hard

+ hdamingte filp 10539 faminated aha positionsstightly deviated toithe right: -«
with respect to the soft laminate film la. Thus, in a state where the soft

1 ataminateifiin 4 ssandtheihardilaminate fimilbarerlaminated; as showninthe
Fig. 7A, a left region where only the soft laminate film Is is located, a right

sofegionwihere onfy the hard kminatecfilm |bais focated oecurc Thelreasorvnly
why the positions are deviated as described above is to enable the

thadhasive layeri@acofthe Bofttaminate dilrmda apdake adhesive layer 16b

of the hard laminate film It to be adhered to each other with a certain
widthiafferthason why the positions are deviated as described

above is to enable the adhesive laver 16a of the soft laminate
£ilm la and the adhesive layer 16b of the hard laminate film
lb to be adhered to each other with a certain width after the
end portions of the soft laminate film la and the hard laminate
fiim 1b are bent outward from the bottom surface of the housing
portion 15.

Next, in a state of fThe arrangement relationship shown
in Fig. 7R, four sides on the periphery of the opening of the
housing pertion 15 are fusion-bonded while reducing pressure.
In this case, the entire portion where the adhesive laver loa
and the adhesive layer 16k overliap esach othsr may be
fusicon-bonded. In such a manner, the periphery of the housing
portion 15 is fusicn~bonded, thereby sealing the battery
glement 4.

Next, &s shown in Fig. 7A, a thermal adhesive sheset 15a
having a predetermined shape 1s provided cutside the bottom
surface of the housing pertion 15. The thermal adhesive sheet

153 1is an auxiliary member for fusion-bonding the surface



end portions of the soft laminate film Is and the hard laminate film Ib are
bent outward from the bottom surface of the housing portion 15. Next, in
a state of the arrangement relationship shown in rig. 7A, four sides on the
periphery of the opening of the housing portion 15 are fusion-bonded
while reducing pressure. In this case; the entire portion where the
adhesive layer 16a and the adhes_ve layer 16b overlap each other may

prdBelusionsbonded.in such a manner.-the peripnery. of the hausiog, partion;

15 is fusion.-bonded, thereby sealing the battery element 4. Next, as

prSROWRHN Fig7A, aibermal adhesive shegllba 1having apredetermingd . .
shape is provided outside the bottom surface of the housing portion 15.

of Thedhermal adhesivesshegl 13ais an ayxiiaryrmemberfofc 21 thnickness
fusion-bonding the surface 40 protective layers 18a of the soft laminate

anfilmlabydeating: iPreferally, the thermal adhesive sheetdba having Re rma 1
thickness of about 10 m to 60 m with respect to the total thickness and

adhaving=a melting poiat ofarcend100CisusednF he thermal iadhesive: that
sheet 15a preferably has a melting point such that heat has no effect on

e gie batteryelérhénts. Nextt is showhdn Fig: Daibeth-erds of the soft
laminate film la and the hard laminate film it, the short sides I3a and 14a
and th& 8horfsidesa3b aRdFidb-are beRtmvEER folvarlge soft laminate

film 1a and the hard laminate film 1bh, the short sides 132a and
l4a and the short sides 13b and 1l4b are bent inwardly toward
the ocutside of the boettom surface of the housing portion 13
0of the soft laminate film la. Then, the end portions of the
soft laminate film la and the hard laminate £ilm ib are
fusion-bonded, and the soft laminate £ilm la is fusion-bhonded
to the outside of the bottom surface c¢f the housing portion
15. Thus, the softf laminate film la and the hard laminate filiim
ib are fixed in a closed state where the housing portion 165
in which the battery element 4 is housed 1s enclosed. That
is, the top-side opening and the pottom-side opening are
formed.

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

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



the outside of the bottom surface of the housing portion 15 of the soft
laminate film la. Then, the end portions of the soft laminate film la and the
hard laminate film Ib are fusion-bonded, and the soft laminate film la is
fusion-bonded to the outside of the bottom surface of the housing portion
15. Thus, the soft laminate film la ad the hard laminate film Ib are fixed
in a closed state where the housing portion 15 in which the battery

ea@ke@&%f‘ ié?%%see%i?deQﬁ'Q§S‘é-eEh@Eé%é'%%t%%'éi%g)%%@i@g and.the,. o

ottom-side opening are formed. As shown in Fig. 10A, in a state where

widhe Qagﬁq%/ﬂe%@ﬁt, %@@%Ck%%'tth%@BB&%.13b and. 14b of the
hard laminate film 1b come into contact with each other or the end

surfages theseokare,epposite.eagh ethgr with a smalhgap, andiajointd hing
occurs. Inside the hard laminate film Ib, the short sides 13a and 14a of
14 4he softlaminate filmnacome intq contact with 4l eachother-er thewendach
surfaces thereof are opposite each other with a small gap, and a joint L2
otioeeurs. Elge F0A shows:ar example wheresthegsghort sidesat3aanide 14a dfhe
the soft laminate film la come into contact with each other or the end
en@urfacestheredt areoppositesdath-other. The ehd surfacessofthielshoinate
sides 13a and 14a of the soft laminate film la may be opposite each other
T2 {fith & Gap osftaverait Widthi s ShewA inri§. 1 0R Ale" strfacet grofetthie 1 -
laye%i?iﬁmmwzin Fig. 10A, the surface protective layer 18a

-

of the =zoft laminate film la is located in contact with the
upper side of the thermal adhesive sheet 15a. Thus, the thermal
adhesive sheet 152 is sandwiched between the surface protective
layvers 18a, so the surface protective layvers 18a can be bonded
Lo each other by applying heat from the ocutside. The adhesive
laver lea and the adhesive laver 1tb of the soft laminate film
la and the hard laminate film Ib are coppesite and come into
contact with each other, such That the adhesive layers 16a and
16b can be bonded to each other by applying heat from the
outside.

Ag shown in a sectional view of Flg. 10B, sealants &b
are provided on both sides of the negative elaectrode lead 5b,
and the negative electrede lead 5b 1s sandwiched between the
soft laminate film la and the hard laminate f£ilm Ib through
the sealants 6b. Specifically, the negative electrode lead
5b is sandwiched between the zdhesive layer l6a of the soft

laminate film la and the adhesive layer 1¢b of the hard laminate



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 between the surface protective layers 18a, so the surface
protective layers I18a can be bonded to each other by applying heat from
the outside. The adhesive layer 164-and the adhesive layer 16b of the
soft laminate film la and the hard laminate film Ib are opposite and come

£1 1909 &%%‘Mg}h each.ather, suchdhat the adhegive layers, 16a and, 16, .,

can be bonded to each other by applying heat from the outside. As shown

taiRA sectignalyview of Fig. 1025 sealants,6b areprovided an-beth sides of. 4.
the negative electrode lead 5b, and the negative electrode lead 5b is

of sandwished between:thegseftdaminate filna ta and the harg lamipate film 71, ¢
Ib through the sealants 6b. Specifically, the negative electrode lead 5b is
sansandwiehed befween:the: adhesive tayerdbaof the seft laminatefilbitees of
and the adhesive layer 16b of the hard laminate 42 film Ib through the
thseatants 6bsFigl 203 iva settomal view taken along the line p of Fig. 9.
The sealants 6b are made of the above-described thermal adhesive resin
matefial Thel same isaiso-appliddtosealdrits 6aprovided ohehothisides 1n
of the positive electrode lead 5a. Thus, it is possible to manufacture a
whifaftedy patikin awhich alBminelé filke alseSseffesdds dieRbfTal packagede

without using a boxlike casemade of resin and without arranging

frames made of resin on both sides.

<Top cover engagement step>

Next, as ghown in Fig. 11, the electrode leads 5a and
5b are connected to a circult beard 22 by, for examplie,
resistance welding or ultrasonic welding. WNext, as shown in
Fig. 12, the circuit board 22 1s inserted inio the opening
surface of the top cover Z, and the top cover 2 is attached
to the circuit board 22 so as to cover the circuilt board 22.
The top cover 2 is a resin-molded product manufactured by, for
example, separate injecticn molding or the like.

A holding portion is provided in the tcp cover 2 sco as
to held the circulit board 22 horizontally. At 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

openings Z1. The top cover 2 is set to have a width slightly



without using a boxlike case made of resin and without arranging frames
made of resin on both sides. <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 Fig. 12, the circiifboard 22 is inserted into the opening
surface of the top cover 2, and the top cover 2 is attached to the circuit

smAPALY 24,50, 8510 qovel Hhe £ireuit board 22. Thetop SOVEL2 153, opening

resin-molded product manufactured by, for example, Separate injection

at Moldinggrthedike A holding podion-s pravided intheitop coyer2 so as
to hold the circuit board. 22 horizontally. At the top surface of the top

covern2xthreg openings 24 areprovided:-atpasitions correspondingo thet
contact portions 23 of the circuit board 22. The contact portions 23 face
thdhe optsidethrough thehepenings:21.Fheitop gover2iis-seb laibaveraoduct
width slightly 43 smaller than the inside dimension of the height of the
naropenirg: at theéotop-dide endzsurface ofthe externalpackagerl. Nektiiasy or
shown in Fig. 13, a holder 24 is combined with the top cover 2. The
tholdet24 isiarssin-moldedproducd manufattured pycfor exaniplerovided
separate injection molding or the like. Ribs 25a, 25b, and 25c are
et feepbeively piovidetcat BBifénas dndthecceiter ofthtthaRier 24°$6 hgude

__to protrude ; : P : .
toward the top cover Z. The end surfaces of the ribs 25z, 25b,

and 25c¢c become surfaces for receiving the circuit board 22 in
the top cover 2, so the circuit board 22 can be reliably
supported.

Next, as indicated by an arrow R of 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 jig. As
a result, the cilrcuilt board 22 which is located horizontally
1s located vertically. In this case, the circuit board 22 is
sandwiched between the Lop cover 2 and the holder 24 and is
not exposed te the outside, such that rotation can be made
without touching the circuit board Z2.

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 51) while bending the elecirode leads 5a and bk, Thus,
the top cover 2 and the holder 24 are engagsed with the top-sids
opening. As described above, the top cover 2 has a width

slightly smaller than the inner dimension of the opening, so



toward the top cover 2. The end surfaces of the ribs 25a, 25b, and 25c
become surfaces for receiving the circuit board 22 in the top cover 2, so
the circuit board 22 can be reliably supported. Next, as indicated by an
arrow R of Fig. 14, the top cover 2 and the holder 24 engaged with each
other are rotated by 90 degrees in a%ounterclockwise direction by hand
or jig. As a result, the circuit board 22 which is located horizontally is

ndocaigd vertically. o fhis¢ase, the,circuiyboard;, 22 i, sandwiched, . .4 2

between the top cover 2 and the holder 24 and is not exposed to the

sarufsidecsuch-thatratation.can be made Jwithout touching the.circuit beardy,.,

22. Next, as shown in Fig. 15, the top cover 2 and the holder 24 are

thushed tewardthe toprside-opeping{inradirestion:of :ar arrovns, rwhilena:
bending the electrode leads 5a and 5b. Thus, the top cover 2 and the

padiodder 24.are engaged with the top-side opening. As described above,
the top cover 2 has a width slightly smaller than the inner dimension of
the opening, so 44 the top cover 2 and the holder 24 with the circuit board
22 sandwiched therebe tween can be housed in a space defined by the

<Bhiakdraminae filh dis arsund:the tetiePsurface of the external package 1.

<Bottom cover engagement step> Next, as shown in Fig. 15, the sidewall
of thé'BdftonE s shown in Fig. 15, tThe sidewall of fthe bottom

cover 3 i1s pushed toward the opening of the bottom-side end
surface of the external package 1 (in & direction of an arrow
S;) . Thus, the sidewzll of The bottom cover 3 1s engaged with
the bottom-side cpening, and the bottom-side opening is covered
with the main body of the bettom cover 3. The bottom cover
3 1s a resin-molded product manufactured by, for sxample,

separate injection molding oxr the like.

<Fugion-bonding step>

Next, fusicon-bonding is performed over the entire length
by a jig. That is, a heater block made of a metal, such as
copper or the like, is pressed around the top-side end of the
external package 1 wvertically so as to fusion-bond the
peripheral surface of the top cover Z and the adhesive layver
16k as the inner surface of the hard laminate £ilm 1b.
Similarly, the heater block may be pressed arcund the
bottom-side end of the external packagese 1 so as to fusion-bond

the peripheral surface of the bottom cover 3 and the adhesive



cover 3 is pushed toward the opening of the bottom-side end surface of
the external package 1 (in a direction of an arrow 32) Thus, the sidewall
of the bottom cover 3 is engaged with 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-mold&é product manufactured by, for
example, separate injection molding or the like. <Fusion-bonding step>

la)a!e?tfi‘éﬂ%éb%”g Is,perfarmed aver,the.entirg length, Ry aJig, That s, &,

ater block made of a metal, such as copper or the like, is oressed
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
<rdayer 16h astheinnetsyrface of the hard laminate film Ib. Similarly, the
heater block may be pressed around the bottom-side end of the external
package 1,sams tosfusiondiond (thetpetipheral surtace=af the potemsilled
cover 3 and the adhesive 45 layer 16b as the inner surface of the hard
e taramrate fitm4: t<Resiaineetion StepxiNekg rmoltercresin (fiot meltingough
material) is filled between the battery element 4 and the bottom, cover 3
2 through! athesudhihdles tnot showny provided in tHebottdrhcsoverBand and
solidified. Thus, the bottom cover 3 is adhered to the end surface of the
SO hattefy Element & ThefilledtesihMay bess - 15 adhered to the end

surface of the battery element 4. The filled resin may be in
a low-viscesity state at the ftTime of molding. Though not
particularly limited, a polyamide-based hot melt, a
polyclefin=based hot melt, an acrylonitrile butadisns
coepolvmer (RBS), or the liks may be used.

Molten resin may be filled between the top cover 2 and
the battery element 4. In this case, one or two through holes
may pe provided in the top cover 2, and moliten resin may be
injected from the through holes. With the above-described
steps, the battery pack accerding to the sscond embodiment of
The invention is manufactured.

In the battery pack according to the second embodiment
of the invention, the same effects as in the first embodiment

can be obtained.

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

electrolyte battery accerding to a third embodiment of the



a low-viscosity state at the time of molding. Though not particularly
limited, a polyamide-based not melt, a poiyolefin-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 two through holes “fhay be provided in the top cover 2,
and molten resin may be injected from the through holes. With the

in@bove-described steps,the hattery, pack gccording fe the second, - e ous

embodiment of the invention is manufactured. In the battery pack

=1 @6eerding to the-second.embodiment. of the inyention, thgisame effegts g
as in the first embodiment can be obtained. 3. Third Embodiment Figs. 16

in anddilshewdhe contiguration-af-a NDNaguesks, etestrolyte battery ssaled
according to a third embodiment of the 46 invention. As shown in Figs. 16

by afd:l7; thenanagqueousr electrolytes battery nasrasbattery etersenibdon the
which is housed in a concave portion 47 formed in a laminate film 41 and

pe sealedr by fdsioh<dmeinethyee sitlesrexciuting ddent sidlecatitheressure.
periphery of the battery element 54 under reduced pressure. As shown in
Fig. F£ therionadqueous-efecirolyite betteryius eonfighedisuchihat aattery

 positive electrode lead 62a and a negative electrode lead 62b respective

lsc%ﬁﬁé&%ﬂ%@%lﬁ@ﬁﬁVéﬂﬁat a positive electrode lsad 62a and a

negative electrode lead 62k respective connected to & positive
electrode and a negative electrode extend in the same direction
from a seal portion of the laminate film 41 to the ocutside.

The positive electrode lead ¢2a and the negative elaectrod

0]
bt

Lead
6Z2b are sultably referred to as slectrode leads when it is

unhecessary to distinguish them.

<Battery element 54>

E battery element 24 has, for example, an angular or flat
shape, and 1is 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 longitudinal direction. The pesitive electrode lead 6Z2a

+
L

cr example, aluminum (Al) or the like is connected

Fhy

mace o

r

Lo the positive electrode. The negative elsctrode lead 62b
made of, for example, nickel (Ni} or the like is connected to

the negative electrode.

The positive electrode lead 6Za and the negative



electrode and a negative electrode extend in the same direction from a
seal portion of the laminate film 41 to the outside. The positive electrode
lead 62a and the negative electrode lead 62b are suitably referred to as
electrode leads when it is unnecessary to distinguish them. <Battery
element 54> A battery element 54 Has, for example, an angular or flat
shape, and is structured such that a band-shaped positive electrode and

1 &-handsishaped negative glectiodearg laminated-Haraugh a polymeL - - roge

electrolyte and/or a separator and'wound in the longitudinal direction. The

1e ositiveslectrpde.lead-62a- made of; Jorexamplezaluminum-(Aly onthe 1 dch .
like is connected to the positive electrode. The negative electrode lead

Thb2l anade of for example;inickel (Ni} ge the tike:is cenpecteddo thesed for
negative electrode. The positive electrode lead 62a and the negative 47

a belettrodeilead62ihhave aclargerwidth. Ihepositive elegtradécleadb2a Wi th
and the negative electrode lead 62b have the same width. The electrode

thdeads havinglalarge Width ape suitably usedSforrg patteprinaviichn: a Ltarge
large-current discharge is performed. with the large width of the electrode

CUEADS; rediRtdhce WheTa farge tlffentHoviESSHr décredss and Hegtctrode
generated by the electrode leads can be reduced. The positive electrode

Leqghd 654 and thé Neg&five

The positive electrode lead 6Za and the negative
electrode lead 62b preferably have a width equal to or larger
than 50% ¢of the width of the batteryvelement 54. If thepocsitive
electrode lead 6Za and the negative eiectrode lead &2b have
a width less than 50% of the width of the battery element 54,
resistance when a large current flows may increass, and defects
may occur due to heat generation. The positive electrode lead
tZa and The negative electrode lead 62b preferably have a width
egual to or smaller than 95% of the battery width. If the
positive electrode lead €Za and the negative electrode lead
62b have a width larger than 95% of the battery width, defects
may easily occur at the seal portion.

The positive electrode lead 62z and the negative
electrode lead ¢2b are different in length. Specifically, the
positive electrode lead 622 has 2 length shorter than the length
of the negative electrode lead 62b.

Sealant 63a to €3¢ are made of thermal adhesive resin

materials containing adhesive resin and fine resin fibers



electrode lead 62b preferably have a width equal to or larger than 50% of
the width of the battery element 54. if the positive electrode lead 62a and
the negative electrode lead 62b have a width less than 500 of the width of
the battery element 54, resistance when a large current -flows may
increase, and defects may occur ddé to heat generation. The positive
electrode lead 62a and the negative electrode lead 62b preferably have a

de yudth, equalto.grsmalleg than,85%:6fdhe battery width. If the positive
electrode lead 62a and the negative electrode lead 62b have a width
larger thar; 950 of the battery widthndefects: may easily ecedeattherseal of
portion. The positive electrode lead 62a and the negative electrode lead

thé2bcaretdiffereat indengthe Spesificalty, the crositivereletttode lead 62am 41
has a length shorter than the length of the negative electrode lead 62b.

so Sealant 63ato 63d areiimadewt therntal adlesiveresit anatedals 1. The
containing adhesive resin and fine resin fibers 48 described in the first

seppliodimeEnt: The sealant63n is afrahged aha part 6Fthre surfake olothecive

_ positive electrode lead 62a facing the laminate film 41 so as to improve

e laghesion with thedammate fim TR sealft 631 5 arPanged &< part’ e

of the surface of the positive _electrode lead 62a facing the negative

SSiettiode 18ad B2b The Seatdit 635 Hndthe seaidtt63baré bondedts ™ -

each gther. o , _
fhe sealant 63d is arranged at a part of the surface of

the negative electrcde lead 62k facing the laminate f£ilm 41

S0 as to improve adhesion with the laminate £iim 41.

v

he

.|

N

ealant 63

]

is arranged at a part of the surface of the negativ

3
[

fnt

electrode lead 52b facing the positive electrode lead ¢Za. The
sealant 63c and the sealant ¢3d are bonded to each other. The
sealant ©3b and the sealiant ¢3¢ are arranged sc as to suppress
occurrence of short-circult because the positive slectrods
lead ©6Zz and the negative electrode lead 6Zb come into direct
contact with each other. The sealant 63b and the sesalant o3¢
are bended to each other.

Fig. 18 shows the sectional structure taken along the
lire a-a' c¢f Fig. 17. As shown Iin Fig. 18, the positive
electrode lead 6Z2a and the negative electrode lesad 62b having
the same width are arranged such that one end therecf in the
width direction are located at the same position as the other

end thereof in the width direction. The sealant ¢3b and the

sealant 63c are provided between the positive electrode lead



The sealant 63d is arranged at a part of the surface of the negative
electrode lead 62b 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 positive electrode
lead 62a. The sealant 63c and the &€alant 63d are bonded to each other.
The sealant 63b and the sealant 63c are arranged so as to suppress

62 Ocgyrrener ot short-cireuit because fhe posiiive glectrede, lead fZaand-- .
the negative electrode lead 62b come into direct contact with each other.

of The seajlant 63b-and the-sealant63c «are bended ta eagh other Figed8+ : ve
shows the sectional structure taken along the line a-a' of Fig. "17. As

el shoewnde Fig.al8,ahe positiven elecirotiedead 62anand the:negativel e ct rode
electrode lead 62b having the same width are arranged such that one

leendaherenfan the hidth dréctiorearel locateddat the sanie position Bsitheach
other end thereof in the width direction. The sealant 63b and the sealant

otlg3E afeprovidedBeaween: thiepositive efectrotb featk4d B2a andthén the
negative electrode lead 62b. Thus, the surface of the positive electrode

Lhigaen6sS fating thelrdyative tEfeciadé fad-62b and the surface of the
negative electrode lead 62b facing the positive electrode lead 62a overlap
each”bttferifrotghthé seafart B30° 4ttt the S dla 63 thé Sffickiessnd

direction of the battery. .
the negatf%e ePecthde lead €2b are not sandwiched batwsen the

upper and lower laminate films 41, the inner resin films 41c
for bonding oI the upper and lower laminate films 41 are
opposite each other. At aportionwhere the positive electrode
lead 62z and the negative electrode lead 62b are not sandwiched
between the upper and lower laminate films 41, the inner resin
films 41c for bending of the upper and lowsr laminate films
41 are opposite each other through the sealants €3a to é3d.

Rt a portion where the positive electrode lead 62a and
the negative electrode lead 62k are sandwiched between ths
upper and lower laminate films 41, the following structure is
made: upper laminate film 41/sealant 63a/positive electrode
lead 6Za/sealant €3b/sealant €3c/negative electrode lead
62b/sealant 63d/lower laminate film 41. Specificalily, the
following structure is made: upper outer resin film 4la/upper
metal feill 41b/upper inner resin £ilm 41c for bonding/sealant

E3a/positive electrode lead c2a/sealant 63b/sealant

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



At a portion where 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 41c for bonding of the upper and
lower laminate films 41 are opposite each other. At a portion where the
positive electrode lead 62a and thé‘r@egative electrode lead 62b are not
sandwiched between the upper and lower laminate films 41, the inner

£ 1 1gsiny Hims,41¢ for banding,gtthe pnper and lower lamingte firms. Al atg o ; )
opposite each other through the sealants 63a to 63d. At a portion where

£ 1 the positive electrode lead 62a and the negative electrode lead 62b are
sandwiched between the upper and lower laminate films 41, the following
structure ispmaden yppern daminaterfilm 4t/sealant 63afpesitive-elactrode. d=d
lead 62a/sealant 63b/sealant 63c/negative electrode lead 62b/sealant

to 63dfower ferminaté film 4. :Specifically,thet following: struetstenistade: 471 ¢
upper outer resin film 41a/upper metal foil 41b/upper inner resin film 41c

fofobbonding/seatartrela/pbsitive @lectiduerlead Bagsedlant 63h/sealant ©3a
63c/negative electrode lead 62b/sealant 63d/lower inner resin 50 film 41c

Lo fér¥5ondifi | oWer PietaPfoll 41bTloWRE olitef tedits flm4 10 Thewppesinga re
inner resin films 41c for bonding are bonded to each other. At a portion

PoRiste te fifiier rédift fifms 41c for bonding are opposite each other

through the selalants 3a, . o _ ; ‘
ne sealant a 1s bonded to the positive electrods lead

tZza. The sealant 63a and the upper inner resin film 41lc¢ for
ponding are bonded to each other. The upper inner resin £ilm
41c for bonding 1s bonded to the positive electrode lead 6Za
through the ssalant 63a.

The sealant 63d is bonded to The negative electrode lead
62b. The sealant 63d and the lower inner resin f£ilm 41c for
bonding are bonded to each other. The lower innar resin £ilm

41lc for bonding is bonded to the negative electrode lead 62

o)

through the sealant 63d. The sealant 63b and the sealant &3¢
are bonded to each other. The sealant 63b i1s bonded to thes
negative electrode lead 6Z2b through the szealant 63c. The
sealant 63c 1s bonded to the positive electrode lead 62Za through
the sealant 63b.

Fig. 1%A 1s a top view illustrating the configuration
of 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. Fig. 19B is a sectional



to 63d, the opposing inner resin films 41c for bonding are bonded to each
other. The sealant 63a is bonded to the positive electrode lead 62a. The
sealant 63a and the upper inner resin film 41c for bonding are bonded to
each other. The upper inner resin film. 4lc 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

v1dowerinper resin, film 41c far, bopding are bended ta;gach other. The
lower inner resin film 41c for bonding is bonded to the negative electrode

lead §2bs Hhraugh:the sgalant G3d:The seglant63b andthe sealant 636 of
are bonded to each other. The sealant 63b is bonded to the negative

thelectrode end 62bithrough theiseakantrGlcHEhe=sealant63c is-bendedtesd
the positive electrode lead 62a through the sealant 63b. Fig. 19A is a top
o2 lview eillastidtimgethe configaration . of Bktended pottions=oftthepesitivert ion
electrode lead 62a, the negative electrode lead 62b, and the sealants 63a
of t¢ B3drextending front the dsinatesfiimt4E Fig 198 isaosectivnak: 1. ¢iewsh
~ taken along the line b-b' of Flg 19A. As shown in Figs. 19A and 19B, the
shektsndéd poriiors be tHe positive eleél6d6 rkad62a and the hegatigeative

electrode lead 62b are different in length. That is, the extended portion
electrode lead 62b.

The sealant 63a and the sesalant 63b arranged on both
surfaces of the positive electrode lead 6Za have a width larger
than the width of the positive electrode lead 62a. The extended
portions of the sealant €3a and the sealant 63b are set to have
a length smaller than the length of the extended portion of
the positive electrocde lead 62Z2a. Thus, the surface of the
positive electrode lead 6Za facing the sealant 63a has a portion
which 1s covered with the sealant 63a and a portion which is
not covered with the sealant 62a. The surface of the positive
electrode lead 6Z2a facing the sealant &3b has a portion which
1s covered with the sealant ¢3b and a portion which is not
covered with the sealant 63b.

The sealant 63c¢ and the ssalant 63d arranged on both
surfaces of the negative electrode lead 6Zb have a width larger
than the width of the negative electrode lead 62k, The extended
pertions of the sealant 63¢ and the sealant 63d are set to have
a length smaller than the length of the extended porticon of

the negative electrode lead 6Z2b and larger than the length of



of the positive electrode lead 62a is set to have a length shorter than the
length of the extended portion of the negative electrode lead 62b. The
sealant 63a and the sealant 63b arranged on both surfaces of the positive
electrode lead 62a have a width 'Larger than the width of the positive
electrode lead 62a. The extended p6rtions of the sealant 63a and the
sealant 63b are set to have a length smaller than the length of the

+ heextended portionof the pasitive slectrode lead 62a: dhuss theswfaceref, s,
the positive electrode lead 62a facing the sealant 63a has a portion

theawhich fseevered with the=sealant-63a1anda podionamhiclt B noteavered he
with the sealant 63a. The surface of the positive electrode lead 62a facing

sedhesealant 63bhhas @ portiomrwhich cis coversdrwith thersealanh 63 aadant
a portion which is not covered with the sealant 63b. The sealant 63c and

63 atherseatant63d amrandged-6n both csurfacesof ¢the' hefative efecirbdelead ¢ .
62b have a width larger than the width of the negative electrode lead 62b.

TheThgrgxkefded poitivhs of fie-sedlarit B3¢ dritrthe seafanf63d afrcsétdo the
have a length smaller than the length. of the extended. portion of the

€ qtfattivé tlectfotieleRd 62bUhd1arget than 1% hgth 8f-52 theextéided©

€3 ortion of the Egsitive l1al,e(:,tro%ol(<:e lead 62a. Thus, the surface of me 63
hégativé SI8Ctrode Iehd 62b fating the SEaTaRT 63¢ Hasa poftion Which s

Th§%¥8¥¥§%%hé@e%%@aﬁggative electrode lead 6Zb which is not

covered wlth the sealant 63c and the sealant 634 1s loczated

outside the positive electrode lead 0Za.

+

At the surface of the positive electrode lead 6Za facing

the sealant 63b, a portion which is covered with the sealant
©3b is opposite the negative electrode lead 62k through the
sealant 63b and the sealant §3c. At the surface of the positive
electrode lead 92z facing the sealant €3b, a porticon which is
not covered with the sealant &3b 1s opposite the negative
electrode lead 62b through the sealant 63c. At the surface
o the negative electrode lead 6Zb facing the sealant 63c, a
portion which is not covered with the sealant 63c is located
outside the positive electrode lead 6Za. Thus, it is possible
to suppress occurrence of short-circult bescause the positive
electrode lead €Za and tThe negative slectrods lead 6Zb come
into direct contact with each other. The positive electrode
lzad ©Za has on both surfaces portions which are not covered

with the sealant ©3a and the sealant 63b, and the area of the



63c and a portion which is not covered with the sealant 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 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 lead 62a. At the surface of the positive
e xrRlectrode lead f2afacing: the sealant 63bs a portion which iscovered withe
the sealant 63b is opposite the negative electrode lead 62b through the
thaealant e3hi and theisealant63c. AMdhe-surfaceafithe pesitive «glectrode = -
lead 62a facing the sealant 63b, a portion which is not covered with the
deseatant 63b1s eppositetheznegativéneleptrede lead .62b through the
sealant 63c. 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 lead 62a. Thus, it is possible to suppress
<Meseeurreace ®Pshort-circuit because the positive electrode lead 62a and
_ the negative electrode lead 62b come into direct contact with each other.
(Fhalpssiivéeléttrode lead 62a has on both surfaces portions which are
not covered with the sealant 63a and the sealant 63b, and the area of the

53 ekposed portion afthe positive eléctrBaé tead 62518 targe thandh 42

nodification described below, which,achigves aohe 1 ants 632 to 634

th
extending from the laminate film 41 may be configured as
described below, First, another first example of the
configuraticn of the extended portions of the positive

electrode lead 6Za, the negative electrode lsad 62b, and the

sealants 63a to 63d will be described. Fig. 20A is a top viaw

;,J

illustrating another first example of the configuration of the
extended porticns of the positive electrode lead 6Za, the
negative electrode lead €Z2b, and the sealants 63a to 63d. TFig.
20B shows the sectional structure taken along the line c-¢!
of Fig. Z20A.

Az shown in Figs. 20A and Z0B, the extended portions of
the positive electrode iead 622 and the negative electrode lead
62 are different in length. That is, the positive slectrode
lead bZa is set to have a length smaller than the length of
the negative electrode lead 62Zb.

The sealant €3a and the sealant 63b arranged on both

surfaces ¢f the positive electrode lead 6Za are set to have



degree of freedom for a welding position. <Modification> (First example)
The extended portions of the pos.-tive 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 ofthe extended portions of the positive
electrode lead 62a, the negative electrode lead 62b, and the sealants 63a

a Jo &34 willbe.deseribed. Fig. 204 is & foq view, dlustrating anotherfirst 1 o2
example of the configuration of the extended portions of the positive

&2 £lectrode lead-62a; dhe cregativegleetrede lead:62b, @nd the sealants 63a; .
to 63d. Fig. 20B shows the sectional structure taken along the line c-c' of

a Fg.20A. sAs: shewn i Eigs: 20A1anth20B stheexterdetkpattions of then of
positive electrode lead62a and the negative electrode lead 62b are

thelifferent iviengtle.cthat ds; thepositive. eletiredex: leaddB2a isosettohave ahe
length smaller than the length of the negative electrode lead 62b. The

sezealiht 638 and thelseafant®8b drfanged’én bethd shirfaces ofthespusitivec £
electrode lead 62a are set to have 54 a width larger than the width of the

ChpSsithieefeetFotiel Lead® 62a: TRE exferded pEitioh Ut thesealant63ali§ us

__settohave L . . e
the surface of the positive electrode lead 6Za facing the

sealant 632z has a portion which is covered with the sealant
63a and a portion which 1s not covered with the sealant €3a.
The surface of the positive electrode lead €Za facing the
sealant 63b 1s entirely covered with the sealant 63b.

The sealant 63c and sealant £3d arranged on both surfaces
of the negative electrode lead 6Z2b are set to have a width larger
than the width of the negativeelectrode lead 62b. The extendead

ortions of the sealant ©3¢ and the sealant 63d are set to have

o]

a length smzaller than the length of the extended portion of
the negative electrode lead 62b and larger than the length of
the extended porticon of the positive electrode lead 62a. Thus,
the surface of the negative electrode lead €2b facing the
sealant €3¢ has a portion which is covered with the sealant
63c and a portion which is not covered with the ssalant €3c.
The surface of the negative electrode lead 62b facing the
sealant €3d 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 €2b which 1is not



a length smaller than the length of the extended portion of the positive
electrode lead 62a. The extended portion of the sealant 63b is set to have
the same length as the length of the extended portion of the positive
electrode lead 62a. Thus, the surface of the positive electrode lead 62a
facing the sealant 63a has a portion Which is covered with the sealant
63a and a portion which is not covered with the sealant 63a. The surface
co9h thespesitive electrode lead 62a facing the, sealant 63b is eptirely 1 ncateq
covered with the sealant 63b. The sealant 63c and sealant 63d arranged
ou©8ihoth suefages of the negativerelgetrode teaghe2b are set to have a
width larger than the width of the negative electrode lead 62b. The
extertled portions:ofdhie sealant 63¢ and the sealanti63d areisetto faveing
a length smaller than the length of the extended portion of the negative
thelectroderléad B2blandlargerithan the:|length ofl the extended porticrrof 62b
the positive electrode lead 62a. Thus, the surface of the negative
thefecrodelead 2baacingthe2 56alahE636 has atpdrtion whichis eogeredace
with the sealant 63c and a portion which is not covered with the sealant
of 63ee THISitace Bfthe ricyative Ttéctfode lea@6vh fachg e’ 38alahtc, =
63d has a portion which is covered with the sealant 63d and a portion 1
PO {hicH'is Mot CoveTed With the Seafant 63d. “Tive poftioh of the nelgativec2 = &2
electrode lead 62b which js not Ea, covered with th%ggglanl 63c and the . .

outslde S} SS8S1LTIVEe & Frode Lea 1T L8 uosslnie
seafant 63d i&1ocated =

to suppress occurrence of shert-circult because the positive
electrode lead 6Za and the negative electrode lead 6Zb come
into direct contact with each other. 1In the first example,
the two sealants €3k and 63c are arranged over the entire region
between the positive electrode lead 6Za and the negative
electrodes lead 62b, 50 1t is possikie Lo suppress short-circuit

more reliably.

{zsecond example)
Next, another second examplile 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.

3]

1A
is & top view 1llustrating another seccnd example of the
extendaed portions of the positive electrode lead &2a, the
negative electrode lead 62b, and the sealant 63. Flg. 21B shows
the sectional view taken along the line d-d' of Fig. 21A. As

shown 1in Figs. Z1A and Z21B, the extended portions of the



outside 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 lead 62b facing the sealant 63c, a
portion which is not covered with tha Sealant 63c is located outside the
positive electrode lead 62a. Thus, it is possible to suppress occurrence of
posherteircuithecayge the pesitive elgetrede lead62a and the-pegatiye 1cad
electrode lead 62b come into direct contact with each other. In the first
&2rexanplei fthe fwotsealantsr63mand B3¢-areprranged overthesentirect rode
region between the positive electrode lead 62a and the negative
L e alecitodelleadB2b; sofitispossibiento-suppress short-cirouit rmoreength of
reliably. (second example) Next, another second example of the extended
thepontigrist of theepésitiver lectrodé I€ad-62a, the negative electrode lead
62b, and the sealants 63a to 63d will be described. Fig. 21A is a top view
illustrettifig Boltier setord exa@mplecofthie LetendetPportisRs 8ftheon both
positive electrode lead 62a, the negative electrode lead 62b, and the
SUeaRit 63 Fig? 218 shows’ $hé SEctorfi GiePtikeh oy thesifite &-u' bF Ve
Fig. 21A. As shown in Figs. 21A and 21B, the extended portions oféhe 56 |
i %F[ /e 6168Fode 64l 625 ahdThe negative efedirode lgad  =C - - ode tead

62a. The extended portion of the sealant £3s is set to have
a length smaller than the length of the extended portion of
the positive electrode lead 6Z2a. The extended portion of the
sealant 63b 1s get Lo have a length larger than the length of
the extendad portion of the positive electrode lead 62a. Thus,

the surface of the posit

-

ve electrode lead €2a facing the
sealant 63a nhas a portion which is covered with the sealant

€3a and a porticn which is not covered with the sealant 63a.

h

-

The surface oif the positive electrode lead 6Za facing the
sealant 63b ig entirely covered with the sealant 63h.

The sealant ©3c and the sealant €3d arranged on both
surfaces of the negative eiectrode lead 6Z2b are set to have
a width larger than the width of the negative electrods lead
6Z2b. The extended portions of the sealant 63c and the sealant
63d asre set to have a length smaller than the length of the
extended portion of the negative electrode lead 62b and larger
than the length o©f the extended portion of the positive

electrode lead 6Za. Thus, the surface of the negative



62b are different in length. That is, the positive electrode lead 62a is set
to have a length smaller than the length of the negative electrode lead
62b. The sealant 63a 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 positive electrode lead 62a. The extended portion of the
sealant 63a is set to have a length smaller than the length of the

o1 &Xtenged pationof, the pogitive glecirone lead 62a., The extended portion -,

of the sealant 63b is set to have a length larger than the length of the

is extandedportien of the pesitive eleetrodeslead 623, Th %%nthﬁq%l&@%s?fno £
the positive electrode lead 62a facing the sealant 63a has a portion which

coveeevered withithe sealans 63acand a postionswhichds netcovesedwifbt i ve
the sealant 63a. The surface of the positive electrode lead 62a facing the

e 1 sealantl 63bds @ndirelyfcovered with the:Sealant®3b.rEhe seatant 63e andi ch
the sealant 63d arranged on both surfaces of the negative electrode lead

1s 62bareset tolliave: aawists larger than tkenwidth pbthelnegative dtectrodect
lead 62b. The extended portions of the sealant 63c and the sealant 63d

cogpe 86t tolhave dkengtesmalierdhdn thd lengtivotthenestended posivatofve

_ the negative electrode lead 62b and larger than the length of the
el exterffed pértion of the postive Seleetrodle 16624 1 Thud the Stiffhgs of £ 3¢

the negative 57 S : , o ‘
and the sealant 63d is located outside the positive slectrode

lead 6Za.

The surface of the positive electrode lead €Za facing
the sezalant 63b is oppcsite the negative slectrode lsad €2b
through the sealant 63b and the sealant 63c. At the surface
of the negative electrode lead 62b facing the sealant &3¢, a
portion which is not covered with the sealant 63c 1s located
cutside the positive electrode lead 6Za. Thersefore, it is
possible to suppress short-circuilt because the positive
electrode lead 62a and the negative slectrode lead 62b come
into direct contact with =ach other. In the second example,
the two sealants 63b and 63c are arranged over the entire region
between the positive electrode lead 6Za and the negative
electrode lead 62b, so it 1s possible to suppress short-circuit

more reliably.

<Effects>

In the nonagueous electrolyte battery according to the



electrode lead.62b facing the sealant 63c 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
63d has a portion which is covered with the sealant 63d and a portion
which is not covered with the sealah 63d. The portion of the negative
electrode lead 62b which is not covered with the sealant 63c and the

thﬁ@é@%@%ﬁé?ﬁa@g QH@QS&Q%P%WV%‘?{%CHS e;t'?@% %%%c-@leode lead

surface of the positive electrode lead 6Za facing the sealant 63b is

62 ORpositerthenegative elegtrode-lead 62h, thiough.the sealant 63b and the ; |,

sealant 63c. At the surface of the negative electrode lead 62b facing the

thSealantPaesa portien whieh ismnaticoverad with the sealant. €3¢ iscalants
located outside the positive electrode lead 62a. Therefore, it is possible

6310 suppress shed-circuit because the posiive «electtode:leaddtRa-and the:d .
negative electrode lead 62b come into direct contact with each other. In
the s&cend example; rtheitworsealants 63b andtG3ecarelarsahgettoverdhehe
entire region between the positive electrode lead 62a and the negative
ne gacroteslead 6Pbi so itishossibleas Suppress shiertichdun mopeused, 1f
reliably. <Effects> In the nonaqueous electrolyte battery according to the
thggositive electrode lead 62a and the negative electrode lead
6Z2b extend from the same side of the battery, short-circuit
is iikely to occur due to the use of the positive electrode
lead 62a and the negative electrode lead 62b having a large
width. Accordingly, in order to suppress short-circuit, for
exampie, llike tThe battery shown 1in Fig. 22, the positive
electrode lead 6Za and the negative electrode lead 62b extend
fromdifferent sides. However, 1f the positive electrods lead
t2a and the negative electrode lead 62b extend from different
sides, 1t is necessary to seal two sides fromwhich the positive
electrode lead 6Za and the negative electrode lead 62b extend,
which causes degradation of wvolume efficiency.

Meanwhile, 1in the nonaqueous electrolyte battery
according to the third embodiment of the invention, the
positive electrode lead €2z and the negative electirode lead
62 extend from the same side of the batiery. That is, the
positive electrode lead 6Za and the negative electrode lead

62b extend from a single side. Thus, the sealing area of the

portions where the positive electrode lead 62a and the negative



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 battery through the sealants 63b and 63c, so good volume energy
density can be obtained. That is, when the positive electrode lead 62a and
the negative electrode lead 62b havihg a large width are used, if the
positive electrode lead 62a and the negative electrode lead 62b extend
. from tkgf same si%&of thetbatterg, short-circuit is Lgkelyé;o occur due to the

-+ Use'of the b%gl%ve Blectfode ' tead’ 624 and the' negative electrode féad” ¥ 9

+1..62b having a large, width. Accordingly, in order to suppress shaort circuit

D Saiole K6 s bty ShowA g, 2. (ho pootis olediods 1asd =¥

de028:and thenegative elecirode lead A2b extend: from differentSides.. . o .

However, if the positive electrode lead 62a and the negative electrode

shigad 62b extencbirom different. sidegeit is necessanstg-sealdwosides ie of
from which the positive electrode lead 62a and the negative electrode

+ hdaadh 62b extend; swhichicauses.degradation ehvolume effisiensy. achesive
Meanwhile, in the nonaaueous electrolyte battery according to the third

re embadithentrof the inventione the spesitiver elegrddedead:62atand thes it ive
negative electrode lead 62b extend from the same side of the battery.

el That igjlthe spositivie: electroded eatcBlalard tenegative eleetrotdédeado 1t
62b extend from a single side. Thus, the sealing area of the portions

1s wheRsthelosifive Eleritdaeé fead BRarard e negatheort~circuit more

reliably.

4. Fourth Embodiment

B fourth embodiment of the invention will be described.
The fourth embodiment is the =zame as the third embodiment,
except that the positive electrode lead €Za and the negative
electrods iead e2b have different arrangement and
coenfiguration 1in the width direction. Thus, detailed
description will hereinafter be made focusing cn a difference
from the third embodiment, and other descripticn will not be
repeated.

As shown in Figs. Z3A and 23B, the nonagqueocus electrolyte
battery has a battery element 54 which is housed in a concave
portion 47 formed in a laminate film 41 and sealed by
fusion-ponding three sides excluding a bent side on the
periphery of the battery element 24 under reduced pressure.

The nonagquecus electrolyte battery is configured such that a



59 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 aitd fine resin fibers are arranged
between the positive electrode lead 62a and the negative electrode lead
62D, so it is possible to suppress occurrence of short-circuit mqre .
POTa. & T BRUSINEH h FUH CRGAER: ot frehoamian 22
be described. \The fourth embodiment.is the same.as the third . .
connected Lo th r i L . CF rect
“em odﬁzmer?t, e§ce5|3t that the p%%ﬁlr\lle electrode lead 6t2%ea%%1%ﬁeaﬁe§a%lvjéon

£ rSifcirade;lead 62b;haye different atrangement ang configuration in, the, .

width direction. Thus, detailed description will hereinafter be made

Tr4ogusing onadiference from-thesthird, embodiment .and othar.descriplion

will not be repeated. As shown in Figs. 23A and 23B, the nonaqueous
(. eleetrolyte: battery:has a:hattery:element 54ywhich is;hodsed t-a gencaven e

portion 47 formed in a laminate film 41 and sealed by fusion-bonding
bathreeisidesexaluding a hent sidejon the peérphery ok the battefelement- £,
54 under reduced pressure. The nonaqueous electrolyte battery is

foronfigured sucmthatal (Ni) or the like is connected to the
negative electrcode of the battery element 54. The positive
electrode lead 62a and the negative electrode lesad 62b are set
Lo have the same width.

Fig. 24 shows the section taken along the line e-e' of
Fig. 23B. As shown in Fig. Z4, one end and the other end of
the pesitive electrede lead €23 in the width direction and one
end and the other end of the negative electrode lead ¢Z2b in
the width direction are at different positions in the width
direction. Specifically, one end of the positlve electrode
lead 628 in the width direction i1s located leftward from one
end of the negative electrode lead 620 in the width directicn,
and the other end of the positive electrode lead 62a in the
width direction ex:ists between one end and the other end of
the negative electrode lead 62b in the width direction. A
sealant ¢3b and 2 seaelant 63c are provided baetween the positive
electrode lead 62a and the negative electrode lead 62b. Thus,

a part of the surface of the positive electrode lead 62a facing

the negative electrode lead 6Zb and a part of the surface of



60 positive electrode lead 62a and a negative electrode lead 62b
connected to the battery element 54 extend in the same direction from a
seal portion of the laminate film 41 to the outside. The positive electrode
'lead 62a made of, for example, aluminum (Al) or the like is connected to
the positive electrode of the batteryelement 54. The negative electrode
lead 62b made of, for example, nickel (Ni) or the like is connected to the
_ negative electrode of the battery element 54. The positive electrode lead
ENPITHAG tHE niegative 8%%&0%%%%%’2@ ard'Set 16 HaveE the Sante- fidth °©
1. Fig, 24 shows the section Jtcakep along the line e-e’ of Fig. 233. As shown b
230 Fig 724, 6he BRd and'the Btherdhd 6t the poditive efectiode 16ad 6225R 7

... the wicith direction and one_end and the other end of the negative
- T 1 Il C. . . .
n%lesc?%d%qea(? %%b%f gthi(:ghvﬁdt &riegc?ltce)n éf’;llgre at different positions in the

width, ditection, Specifically, one end. of the. positive lactrode, lead 62a,in,, .

the width direction is located leftward. from one end of the negative

41 eleclrode {ead 62h in-thewidth.direction, and thesethergnd ot the positive., .
electrode lead 62a in the width direction exists between one end and the

=1 otherend ot the negative electroderlead 62b4dn the widthrdirectioni A £11ms
sealant 63b and a sealant 63c are provided between the positive

41 electrodectead -6 a-d@nd the negative: electrode tedd:62b.-Fhus; ;apartddf are
the surface of the positive electrode lead 62a facing

opposite each other. At a portion betwzen the upper and lower

laminate film 41 where the positive electrode lead 62a and the
negative electrodes lead 62k are not sandwiched, the inner resin
films 41c for bonding of tThe upper and lower laminate films
41 are opposite each other through the sealants 63a to 63d.

At a portion between tThe upper and lower laminate films
41 where the positive electrode lead 6Za and the negative
electrode lead 62b are both sandwiched, the following structure
is made: upper laminate film4l/sealant 63a/positive electrode
lead 62a/sealant 63b/sealant 63c/negative electrode lead
62b/sealant 63d/lower laminate film 41. Specifically, the
following structure is made: upper outer resin film 41az/upper
metal foll 41b/upper inner resin fiim 4lc for bonding/sealant
63a/positive electrode lead tZ2a/sealant 63b/sealant
63c/negative electrode lead 62b/sealant 63d/lower inner resin
film 41c for bonding/lower metal foll 41b/lower outer resin

film 41a.

At a portion between the upper and lower laminate films



the negative electrode lead 62b and a part of the surface of 61 the

negative electrode lead 62b facing the positive electrode lead 62a overlap

each other in the thickness direction through the sealant 63b and the

sealant 63c. At a portion between the upper and lower laminate films 41

where the positive electrode lead 62g:and the negative electrode lead

62b are not sandwiched, the inner resin films 41c for bonding of the upper
_and lower laminate films 41 are opposite each other. At a portion between

41 tie Bpper-aid Rivert farfinateeMi 2£ Wheté thepasitive 8Péctitdeedd the
62a and the negative electrode lead 62b are not sandwiched, the inne

r
L0 el “fifhs“41c for BoRdiny GFtHE UppePand teWer anfindte fims 14 £ afe- 30t

opposite each other through the sealants 63a to, 63d. At a portion between
63%&8 tpper-and |oﬁ2%ﬁ§%?n%?8 filmsf Pk WhegeZ %ésgée‘s%t‘ff\vrie“elecﬁoéké TS7: o i

- _the negative electrode.lead 62b are both sandwiched, the e
65%%?%%@ H? £9FUVE, SIECIHOAE,'S are b9 Qg gggﬁﬁ%ﬁ%é the

owing structure is made: upperalér%in‘até” iim 41/sealant

fofiﬁ&&mﬁ% lead 62a/sealant f3bisealant 63¢/negatiye electradg lead, 1\, e

62b/sealant 63d/1ower laminate film'41. Specifically, the following

me SHUCkIE is madeiypperouterresin film Alajupper metal fQil410AIPPSE 1 4r -

inner resin film 41c for bonding/sealant 63a/positive electrode lead
63 82alsealant §3b/seadant ~-63e/negativeielecrode leaghB2b/sealant /sealant

63d/i..ower inner resin film 41c for bonding/lower metal foil 4lb/lower outer
63resiralant 63d/lower inner resin film 41c for bonding/lower
metal foil 41b/lower outer resin film 41a.

At a portlon between the upper and lower laminate films
41 where the negative electrode iead 62k is sandwiched, the
following structure is made: upper laminate film 41/sealant
63a/sealant £3b/sealant 63c/negative electrode lead
t62kb/sealant 63d/lower laminate film 41. Specifically, the
following structure is made: upper outer resin film 4la/upper
metal feill 4ib/upper inner resin film 41lc for bonding/sealant
63a/sealant 63b/sealant t3c/negative electrode lead
62b/sealant 63d/lower inner resin film 41c for bonding/lower
metal foil 4lb/lower outer resin f£ilm 41la.

The opposing inner resin £films 41c for bonding are bonded
to each other. At a portion where the inner resin films £4lc
for bonding are opposite each other through the sealants €3a
te 63d, the cpposing inner resin f£ilms 4lc for bonding are

bonded to esach other through the sealants 63a te 63d which are

bonded to =sach other.



film 41a. At a portion between the upper and. lower laminate films 62 41
where the positive electrode 'lead 62a is sandwiched, the following
structure is made: upper laminate film 41/sealant 63a/positive electrode
lead 62a/sealant 63b/sealant 63c/sealant 63d/lower laminate film 41.
Specifically, the following structure &zmade: upper outer resin film
41al/upper metal foil 41b/upper inner resin film 41c for bonding/sealant

63a/positive electrode lead 62a/sealant 63b/sealant 63c/sealant o

63d/loW8r FAieraasir fifin L O BB ic\FeF Ghétal 16l 21 BAdweErGuter 2
., resin film 41a. At a portion betwggn the upper and lower laminate films 41
2 vhere'the Hegative efecirdietead B20FHE SandiicHed: fie Tofflowifig? 1 ¢ <0
sfructure i% r%ade' upper laminate film 4i/s%%ll)ant 63a/sealant 63b/sealant, .

bo%%jcfh%ga‘tive e(ig‘gt?odé“ Tead B2biseaiarit 63d/Towst faminate film 41" ===

11 Specifically, the fallowing structure is made; upper outer resin film., 5
i41a/upper met% foi$41%%upperTnner r%s%jnof?lrlnpgfé3 féar%o%dlrnogcjseeé]gﬁtd 62a

+ 1, B3alsealant 63h/sealant 63¢/negative electrode lead 62b/sealant
63d/lower inner resin film 41c for bonding/lower metal foil 4lb/lower outer

resiniln 4%a. (Ehe-oppasing imensesindi ms Ale foribanding are bonded; 4
to each other. At a portion where the inner resin films 41c for bonding are
¢2lopposite each oiher thrpoughthersealantsb3ai nner resin film 4ic 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 &3b and the sealant €3¢ are bonded to each
other. The sealant 63b is bonded to the negative electrode

lead &6Zb through the sezlant 63c. The sealant 63c¢c is bonded

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

<Effects>

The nonaguecus electrolyte battery according tce 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 embodiment is the same as the third embodiment, except
that the positive electrode 1ead €2a and the negative electrods

lead 62b have different arrangement and configuration in the



to 63d, the opposing inner resin films 41c for bonding are bonded to each
other through the sealants 63a to 63d which are bonded to each other. 63
The sealant 63a is bonded to the positive electrode lead 62a. The sealant
63a and the upper inner resin film 41-- for bonding are bonded to each
other. The upper inner resin f'_Im 44c for bonding is bonded to the positive
electrode 'ead 62a through the sealant 63a. The sealant 63d is bonded to
. the negative electrode lead 62b. The sealant 63d and the lower inner
WiGESiPiIRFATE for - bonhdingafé bornded o 8aEH diter SThEiower fifertasin®~

film 41c for bonding is bon{i%te _to the negative electrode Jea

C ] 62b trough
P% eSS almRt B3d “Fhe Sedlant 636 ahd the seaiant 83c are bond ?odéé\%ﬁlt’

ther. The sealant ?gp is bonded to the negative eéectrode lead 62b
am”(%rct))e&aﬁrthé§ gggallraﬁ C-)‘c?.ﬂrk‘i\{elgéalé{r?:;C 63Cis bonded to'the positive

electinde jead 623 thyaugh ibe sealant 630, | sEffectss, The nonagueous . .

electrolyte battery according to the fourth embodiment of the invention

nahave the same effects;as Jndhe third, embodimen:.. 5. Fifth.Embodiment A;
fifth embodiment of the invention will be described. The fifth embodiment
poisthersame agdhethird embad=iment; exeeptriim 41 and sealed by
fusion-ponding three sides excluding a bent side on the
periphery of the battery element 54 under reduced pressure.

The nonaqueous eslectrolyte battery is configured such
that a posltive electrode lead 62a and 2 negative electrode
lead 62b connected to the battery element 54 extend in the same
direction from a seal portion of the laminate £film 41 to the
outside. Thepositive electrode lead 62a made of, for example,
aiuminum (Al) or the 1ike is connected to the positive electrode
cf the battery slement 54. The negative electrode lead 862b
made of, for example, nickel (Ni) or the like is connected to
the negative electrode of the battery element 54. The negative
electrode lead 6Zb is set To have a width larger than the width
of the positive electrode lead 62a.

fo
|

Flg. 2¢ shows the secticnal structure taken along ths

£ 1

line f£-f' ¢f Fig. 2Z5B. As shown in Fig. 26, one end and the
other end of the positive electrode lead 62a and the negative
electrode lead ©Zb in the width directicn are at different

positions in the width direction. Specifically, one end and

the other end of the positive electrode lead 62a in The width



that the positive electrode lead 62a and the negative electrode lead 62b
have different arrangement and configuration in the 64 width direction.
Thus, detailed description will hereinafter be made focusing on a
difference from the third embodiment, and other description will not be
repeated.. As shown in Figs. 25A ard 25B, the nonaqueous electrolyte
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 siqlesF 1
1 Sxcludiy aBent<ide 6f the-péfpheryofth® battely 8létheft 58 tnder the
redyced pressure. The nonagueous electrolyte battery is configured such
e 4Rt BOSNEE S1E008 Rad Samdnts Sk b BlocHEL e Apbea Lont
connected to the battery.element 54 extend in.the same direction froma.
E b rton S e tamiriate e F1 e GBS THE BositkceloEade
+14ead 62a made, of Sforexample. .aluminun (A)).ar.the like,is conngeted 4q,
the positive electrode of the battery element 54. The negative electrode
= pead 62b-madg ofr forexample, pickel(NiL-or the-likeis cannegted fo-the; 1 4
negative electrode of the battery element 54. The negative electrode lead

th&2bg set to-have-a widthlargerthanithe yidth of the pesitive electrodes of
lead 62a. Fig. 26 shows the sectional structure taken along the line f-f' of

thé&ig=25B.1As showntindig. 26:20n€ Bndrand.the otherend of the positive cde
electrode lead 62a and the negative

lead 62a cverlap each other in the thickness direction of the

battery through the sealant €32b and the sealants 63c.

In the example shown in Fig. 26, one end and the other
end in the width direction of the negative electrode lsad &2b
where a variation occurs are located so as not to overlap the
positive electrode lead 62a through the sealants €3b and 63c¢
in the thickness direction of the battery. Therefore, when
the negative electrode lead 6Z2b is made of a material, such
as nickel (Ni) or the like, having a large variation, it is
possible to more effectively suppress short-circuit between
the positive electrode lead ¢2a and the negatives electrode lead
6zb.

At a portion between the upper and lower laminate films

T

41 where the positive electrode lead 62z and the negative
electrode lead €Zb are not sandwiched, the inner resin films
4ic for bending of the upper and lower laminate films 41 are
opposite each other. A a portion between the uvpper and lover

laminate film 41 where the positive electrode lead 62a and the



electrode lead 62b in the width direction are at different positions in the
width direction. Specifically, one end and the other end of the positive
electrode lead 62a in the width 65 direction are located between one end
and the other end of the negative electrode lead 62b in the width
direction. A sealant 63b and a sealaat 63c are provided between the
positive electrode lead 62a and the negative electrode lead 62b. Thus, a
part of the surface of the positive electrode lead 62a facing the negative

NeFectoué 1621 Snd 4 patt 61IRE stitface bf the REGative Bleditdde” =11

. Jead 62b facing the positive electrode lead 62a overlap each other in the.
1 ik hes QRO LG Batar) iiaRigh the Saalnit E3n SHEHE ° - ins

- sealantsz%..ln the examcpl? sho%/n in Fél;t% 26, one enpl and the.other egg,
41 TE,.eal; L LE : I T Eahto g .
" iR the width direction of theﬁneegratlvréreciie‘ fode I%aéeBaZba(N%sereg % variation

occugs.ate located,s0,as,n0t 10 querlap the . positive glectrade lead 62a ; -
through the sealants 63b and 63c in the thickness direction of the battery.

11 Theesfare, when the.negative glactrode lead.62b-is.madejof-a materialy i ve
such as nickel (Ni) or the like, having a large variation, it is possible to

e 1 Mmaregeftectively suppress-shortcircait between: the positive electredecrure
lead 62a and the negative electrode lead 62b. At a portion between the
i s uRpes and fewel laminate=fiims rdd where the pasitiverelectrode:lead 62acde

and the negative

lead 6Za/sealant 63b/sealant €3c/negative elesctrode lsad
62b/sealant ©3d/lower laminate film 41. Specifically, the
following structure is made: upper outer resin film 4la/upper
metal foll 41b/upper inner resin film 41c for bonding/sealant
63a/positive electrode lead 62a/sealant 63b/sealant
63c/negative electrode lead 62b/sealant 63d/lower inner resin
film 41c for bonding/lower metal foil 41b/lower outer resin
film 4la.

At a portion between the upper and lower laminate films
41 where the negative electrode lead 62b is sandwiched, the
following structure is made: upper laminate film 41/sealant
63a/sealant &3b/sealant 63c/negative electrode lead
62b/sealant 63d/lower laminate film 41. Specifically, the
following structure is made: upper outer resin film 4la/upper
metzal foll 4ib/upper inner resin film 41c for bonding/sealant
63a/sealant 63b/sezlant 63c/negative electrods lead

62b/sealant 63d/lower inner resin film 41c for bonding/lower

metal foil 41b/lower outer resin film 41a.



electrode lead 62b are not sandwiched, the inner resin filins 41c for

bonding of the upper and lower laminate films 41 are opposite each other.

At a portion between the upper and lower laminate film 41 where the

positive electrode lead 62a and the 66 negative electrode lead 62b are

not sandwiched, the inner fresh. filais 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 posftive BlettrbdeBad 624 dnd thelieyative eléchobe 1kt $2b ardded
. both sandwiched, the following structure is made: upper laminate film
= fr&ealdnt'63a/positive diactrode! 84T b3alsealdnt 63b/deatant ~+1ms “1¢
fo Jg:«‘bcC/}rrlleﬁgative electrode lead 62b/seal%g663cyhg¥voe£ Cl%miﬂ%e film41.

peci ‘aIﬁ(yj/, fhe fgr%pvﬁﬁé structure iS made: upper outer resr?]efﬁﬁlants 6a

o g%%gg%ﬁ/eeme‘él‘@t%h‘Hé’;gz%%if‘”?% Lesin gL.”irﬂ%C forbopding/sealant, ..

de sealant 63b/sealant 63c/negative

pofiecirede lead, 62blsealant 63dlqwerdnper fesin: dilmkAle 0624 ynich are

bonding/lower metal foil 4lb/lower outer resin film 41a. At a portion

hobeiween the upper-anddower laminate films 41 where the negative
electrode lead 62b is sandwiched, the following structure is made: upper

lamirmaie fie:4’ sealatz 63a/sealant63b/seataptE3c/negative:electsadel cad
lead 62b/sealant 63d/lower laminate film 41. Specifically, the
6Za. The sealant €3z and the upper inner resin f£ilm 4ic for
bonding are bonded to each other. The upper inner resin film
41c for ponding is bonded to the positive electrode lead 62a
through the sealant ¢3a.

The sealant 63d 1s bonded to the negative electrode lead
6Zb. 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 1ls bonded to the negative electrode lead 62Zb
through the sealant €3d.

Thne sealant 63b and the sealant 63¢ are bonded to each
cther. The sealant 63b is bonded tTo the negative electrode

lead 62b through the sealant 63c. The sealant €¢3c 1s bonded

0 the positive electrode lead 6Za through the sealant 63b.

i

<EBEffects>
The nonagueous electrolyvte pattery according to the

fifth embodiment of the invention has the same effects as in

the third embodiment.



following structure is made: upper outer resin film 41a/upper metal foll
41b/upper inner resin film 41c for bonding/sealant 63a/sealant
63b/sealant 63c/negative electrode lead 62b/sealant 63d/lower ‘inner
resin film 41c for bonding/lower metal foil 4lb/lower outer resin film 41a.
67 The opposing inner resin films 4ig for bonding are bonded to each
other. At a portion where the inner resin films 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 sealants
__ 63ato 63d which are bonded to each other. The sealant 63a is bonded to
E4REDLEiVe electrode lead 62a. The sealant 63a and the upper inner
resin film 4' ¢ foqr_tggnding are bonded to each other. The upper inner
“T488infiM™41E for bonding is bonded to the positive electrode lead 62a
through the sealant 63a. The sealant 63d is bonded.to. the negative
clectfodeead 628 THe séaiat 638 and e ower inrah rsin fim ALSHF 0
cm RANAING Are ppnded to each othet, The lower inner tesin filmpdlobor o oo
bonding is bonded to the negative electrode lead 62b through the sealant
tn &3¢ Jhe-sealant 63b and theisealant 63c are bonded 10 gagh, otherThe: -«

sealant 63b is bonded to the negative electrode lead 62b through the
f 1 pealant,63¢. Thesealapt63¢is-hended cr resin film 41a, the metal

-t

foil 41k, and the inner resin film 4ic for bonding werse
configured as described below.

outer resin film 4la: PET film

metal foil 41b: aluminum foll

inner resin film 4lc  for Dbonding: unstretched
polypropylene (CPP) in which 5 vol% of fine resin fibers are
blended

The inner resin film 4lc for bonding was manufactured
as feilows. First, byvmeltingunstretched polypropylens (CPP),
adding fine resin fibers fo the unstretchedpolypropvylene (CPP),
and stirring, a resinmelt ir which the f£ine resin fibers were
blended tniformly was manufactured. The blended amount of the
fine resin fibers was 5 vol% at a volume ratio with respect
To the unsiretched polypropyvlene (CPP). The resin melt was
formedina film shape by an inflation method, thereby obtaining
the inner resin film 4Xc for bonding.

As the fine resin fibers, PET fibers having a diameter

of 10 um and a length of 500um were used. When being okbserved



to the positive electrode lead 62a 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. 68
,Examples] <Test Example 1-1> A three-layered aluminum laminate film 4'
of 10 cmxI0 cm shown in Fig. 6 wag snanufactured for a test. Referring to
the sectional structure shown in Fig. 6, the aluminum laminate film 41
was used in which the outer resin film 41a, she metal foil 41b, and the

oY iAReryedin filtt4te ot bonding Were tonfigtred asdéddibetPetow s 1bers
outer resin film 47_a: PET film metal foil 41b: aluminum foil inner resin.

& iy BIE foronding: Usiretchéd polyprepyteng (EP BT M Wnich 5'volos o1~ °

ljige reginlfibers are bl%nded [The inner resin film 41c for bonding was

& hanttactured & oﬁg’ws.aﬁ%t,‘“by melting Gitstretched polypropylene
(CPR):. adding e fepln foers la e Ungfretched, POl ropYienel b Plous
and. stirring, a resin melt in which the fine resin fibers were blende

=n Uniformly was manufactured. The blended amaunt of the fine resin, fibers. ; |

was 5 vol% at a volume ratio with respect
having a thickness of 50 um, & PET £ilm having a thickness of

20 pm was bonded to one surface of the aluminum foll, and an

unstretched polypropylene filmhaving @ thickness of 30 umwith

5 vol% of fine resin fibers blended therein was bonded to the
other surface of the aluminum f£foil. The thickness of the

adhesive layer was 5 um.

(Separation strength test)

A separation strength measurement was performed by using
the aluminum laminate filmdl foratest. Twoaluminumlaminate
films 41 were preparsd and arranged such that the unstretched
polypropylene £ilms (CPP) were opposite to each other, and then
fusion-bonding was performed. The bonding condition was the
use of a metal seal head, upper/lower head 180°C, sealing
pressure of 20 kgf/cm?, and a sealing time of 5 seconds.

2 fusion-bonded test pilece 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 te both surfaces so as not Lo cause resin to be stretched.

The separation condition was 180° separation and a separation



to the unstretched polypropylene (CPP) . The resin melt was formed in a
film shape by an inflation method, thereby obtaining the inner resin film
41c for bonding. As the fine resin fibers, PET fibers having a diameter of
1, 0 m and a length of 500m were used. When being observed 69 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 average. The aluminum laminate film 41 was manufactured
sPe’Yofiows. " ARadRESive was applied to both surfaces of the aluminum foil
having a thickness of 50 m, a PET film having a thickness of 20 ym was
bonded to one surface of the aluminum foil, and an unstretched
(C]?OQ’QIQ%“:’”AG film having a ghlckn§§% of 30 pin with 5 vol% of fine resin
ibers blendéd theréin Was bonded to the other surface of the aluminum
foil. T, eDtEQ'{(;kness(of the adci}]egivceelg¥§r was 5.m, (Ss%paration engtlg was

Ler v Uratlo QWY 1T, rid
test) A separation trengt% measurement was per ormed by using the

ma AlDLMlaminate fim A1 fora tegt: Twa aluminum lamingte, films AL oo

were prepared and arranged such that the unstretched polypropylene

ns films (6P were.apposite 1o each-other, angthepiusion-ponding was, . .«

performed. The bonding condition was the use of a metal seal head,

50 YppeHriowerhead 180G, sealing pressurecof 20 kgf/emz -and Besealing v i ng
time of 5 seconds.

a width of 5 mm), a2 material in which 5 vol% of the PET fibers

as fine resin fibers were Dblended with unstreitched

polypropylene (CPP) was used.

The sealants 422 and 43b were manufactured as described
below. Filrst, bymeiting the unstretchedpolypropvlene {TFP),
adding the fine resin fibers To the unstretched polypropylens
(CPP), and stirring, & resinmelt inwnich the fing resin fibers
were uniformly blended was manufactured. The blended amount
of the fine resin fibers was the amount corresponding to 5 vol%
at a volume ratio with respect ¢ the unstretched polypropylens
(CPP). The resin melt was manufactured in a £ilm shape by an
infiation 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 £ilm 41, and four sides on the
periphery of the dummy element were sealed. The sealing

condition of the laminate filmwas the use ¢f ametal head having



A 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 to
cause resin to be stretched. The separation condition was 180 separation
and a separation 70 speed of 50 mmy/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
a w0l SedfantsRBAlANPE3E Rding & tHiekriess of SOmToverAghe/ cm”
electrode |Jeads 42 (aluminum tab leads having a width of 5 mm) , a
22 dterfal I which 36196 of the’PET HBers asine reSHADETS Were 217 was
blended vj\gjgh ungtrrletcged pplg&rolﬁ)glepe (aCDP ), was used. Thhe se@I%nts N
1435 and 430 Were' manutactured as described béfow. First, by melting the”
stretched polypropylene (CPP). .adding the fine resin fibers to the
poﬁ%é&cﬁga po@%g'géeﬁg &(C%i%?%%ﬁgﬁrsln&@aafe%fﬁrc#elt in which the
fine resin fibers were uniformly blended was manufactured. The blended

amount of the fine resin fibers was the amount corresponding to 5 vol'-',

(M3t avelume mtio-with respect {q the unstretched polypropylene (CPP).
The resin melt was manufactured in a film shape by an inflation method

and out apadqaredetesrmined:dimensiom.thefeby: obiairingdhetsealants:43aumn
and 43b.
laminate £iim 41 by using a mold of a rectangle ratic 40 mmx50
mn. The melding speed was 100 mm/min. The molding property

was evaliuated by measuring the minimum depth which a pinhole

or crack occurs in the metal foil 41b.

(Short-circult confirmation)

B battery having the configuration shown in Fig. 3 was
manufactured by using the aluminum laminate £ilm 41 for a test.
In this case, the & moxl10 mm sealants 43a and 43k having a
thickness of 50 pm were used. The sealants 43a and 43b were
made of a material in which PET fibers having a diameter of
10 pm and a length of 500 pm were blended with unstretched
polypropylens (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 occurred for 30 seconds.

<Test FExample 1-2Z>



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 on the periphery of the dummy element

were sealed. The sealing condition of the laminate film was the use of a

metal head having 71_ a width of 17mm, upper/lower 180, sealing

pressure of 20 kgf/cm’, and a sealing time of 5 seconds. Next,

compressed air was injected from the dummy element, and pressure

wheri‘the-§éal-pbftior-was Swolleh dandFcleaveliias e astiréd. S(vdldiig v
. _ property evaluation) Deep drawing processing was performed for the
“2%idifinant lafinate filiy41 by Jsiig-a Mold 0F & réétandletaticad mimkes =4

?O%ﬁgﬁggoldm%s&%&ma& %gpomn;/rpl,n. The m,old%?]%%ro erty é’v‘afended

8§%éasunng the’ minimum deip?ﬁ Which'a pinholé OF tra

s SEGUISI he el il 410, (Shortrpl ontmagion) A hetteny hayng .

5 1 le
the configuration shown in Was manufactured by U Ing the

te@Umipum laminate f,_1mA41 for g test. ;In this case, the 8 mmx10 mm

sealants 43a and 43b having a thickness of 50 .im were used. The

sealants 43a and 43b were made of a material in which PET fibers having

a diameter of 10 m and a length of 500 m were blended with unstretched
<Tpotyprepyene: (GRR): Sealing was performed for 30 seconds under the

conditions of sealing pressure of 30 kgf/cm2 and

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 fine resin fibers were

blended was used. Others were the same as in Test Example 1-1,

the tests (1} tc (4} were conducted.

<Test Example 1-4>

As the inner reegin film 4lc for bonding of the aluminum
laminate film 41 and the sealants 43a and 43k, unstretched
polypropyiene (CPP) in which 20 vol% of fine resin fibers were

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

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

t

]

polypropyviene [(CPP) in which 25 vol% of fine resin fibers were

[

blended was used. Others were the same as in Test Example 1-1,



sewing temperature of 200C, and it was confirmed that short-circuit
occurred for 30 seconds. <Test Example 1-2> 72 As the inner resin film
41c for bonding of the aluminum laminate film 41 and the sealants 43a
and 43b, unstretched polypropylene in which 10 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 1-3> As the inner
resin film 41c for bonding of the aluminum laminate film 41 and. the
anealdhts 232 and 43b; tinsttetched 2palypropslefe (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
o7 1-%>As the inner r gin f_im 41c for bonding of she aluminum laminate
Fifm 417°4Rd the sealants 43a and 43b, unstretched polypropylene (CPP)

in W}H%h tZQ val% of fine resin fibers were Ft%l%ng(e)d /as u%%d.tgt@hga{sﬁ/yneirgum
3¥V 84) were conducted.

the same as in Test E&gﬁnﬁplf‘e *13-“1“‘,m and the tests (1 to

» arsilest Example 1-5> Asithe.ipner.resin film 41c for honding of the « e+ cheg
aluminum laminate film 41 and the sealants 43a and 43b, unstretched

po POVRIoRylene (CPF) inwhigh:25.vah% of fing resinfiberswere ipers were

blended was used. Others were the same as in Test Example 1-1,

i

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

<Test Example 1-7>
As the inner resin film 41lc for bonding of the aluminum

]

laminate film 41 and the sealants 43a and 43b, unstretched
polvpropvlene (CPP) in which 40 vol% of fine resin fibers were

blended was used. Otherg were the same as in Test Exanple 1-1,

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

<Test Example 1-8>

As the inner resin film 41c¢ for ponding of the aluminum
laminate film 41 and the sealants 432 and 43b, unstretched
polypropyiene (CPP) in which 50 vol% of fine resin fibers were

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



blended was used. Others were the same as in Test Example 1-":, 73
and the tests (1) to (4) were conducted. <Test Example 1-6> 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 30 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 1-7> As the inner resin film 41c for bonding of the aluminum
> aTamihate it 31 ahdthe seamniL43a BRd 43B2unistretéhdy  unstretched
polypropylene (g?l? in which 40 vol% of fine resin fibers were _blended
POWAS (860 Bifiets Were the'sahié dilin'Tést Bxample 15£3 ahdtheésts’e =
bl%1) to (4) were c%ndu%:eg. <Test Example 1-8> As the inner resin film 4%C—1
orbhonding ofthe alu AT 1dRinate Hin® 41 arith thé’ seafants 438 ard ’

. ) o ) :

am??’ hgnstté%tg%eilp)olyéporowlsaner(:(C(SSPP OI?1¥:1\4£](I:Che5c?. vol% of‘flne resin
ibbers were blended was used. Others were the same as in Test
Example 1-i, and the tests (1) to (4) were conducted. <Test Example 1-9>

As the inner resin film 41c for bonding of the aluminum 74 laminate film

<143+ and the sealantsd3a and 43bWnstretched
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 ne fine resin fibers were plended
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 separation strength
test, a value egual to or larger than 25 N/15 mm is desirable.
As the result of the cleaving pressure measurement, a value
equal tc or larger than 0.35 Pa is desirable. As the result
of the molding preoperty evaluation, a value egual to or larger

than 5.80 mm 1s desirable.



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, unstretched 7polypropylene (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 %% were conducted. Table 1 shows the
test results of Test Example 1- 118 @stlExample 1-10. As the result of

the separation sigength test, a valyeegual pe=aiufarpentnang 25 N/i5 mm is
desirable. As|theesult Bidheeolrayvingnpressoee measureriyent, Shatueut
equal to_or largeival¥dn .35 Baie desirabliélpals the resutmbf the ersfifigon

Tﬁ?ﬁmf*}ﬁ évall atinfﬁ avalueledual to.or IaPer than'5.80 Hm is dmr&m it

eﬁﬁE)ﬁﬁg}ﬂ‘kﬁiﬁ A ‘|r1|f|\11 Cl 'a\"l”%z-z‘\roc ke I\/IrQI%nn amoun éna! -+ AO-ShgH -l reuit

,,,,,, £
! @@"Wﬁ*}‘%n* sroberty. Shottcirett [‘v'ol‘}}é}z@dﬁS M) zltg'gsaj m?%ﬂm et
- . U9 rt t
TS:ZY arqiéqn_g‘i Tca%}\ampicgg 5382 C.%ﬁ%.l? sh rt=Grepuit— ‘:ﬁB‘shgrt g::gﬁit

TEXEIIRIE 462 [ 10§27 94475, § 7 o sho=gjrpuit Test Exgpte 1ng dhor36:0h
T A& dhdle 00 SNOTREITCUIT Tesh Example 1a42l 20 54.5 .48 6.09Rehort-circuit

TERKERIC UL 50 195 0.21 448 no short-circuit
Test Exampie 1-9 60 12.2 016 3.57 no shart-circuit
Test Exampie 1-10 | 0 321 0.41 5.20 short-circuit.

As shown in Table 1, according to Test Example 1-1 to
Test Example 1-10, the following was confirmed. By using the

o~

aluminum laminate £ilm 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
430 of unstretched polypropylene (CPP) in which fine resin
fibers are blended, short-circuit was suppressed. Further,
according to Test Example 1-1 to Test Example 1-10,

short-circuit was suppressead in a predetermined blended amount

without affecting adhesion or sealing properties.

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

conducted.

]

<Test Example 2-2>

ks the inner regin film 4lc for bonding of the aluminum



Test Example 1-5 25 32.2 0.41 6.00 no short-circuit Test Example 1-6 30
31.8 0.41 6.03 no short-circuit Test Example 1-7 40 23.0 0.32 5.55 no
short-circuit Test Example 1-8 50 19.5 0.21 4,46 no short-circuit Test
Example 1-9 60 12.2 0.16 3.57 no short-circuit Test Example 1-10 0 32.1
0.41 6.20 shod-circuit As shown in Table 1, according to Test Example
1-1 to Test Example 1-10, the following was confirmed. By using the
: aluminum laminate film 41 made ofﬁ‘unstretched polypropylene (CPP),in
LanGiRién fine tedin fibefsare Biendstl a81heE irfiet s MimPa1¢for =retcned
bonding, and forming the sealants 43 an% 43b of unstretched .
0o LERBISRAIERS (CPP) i which il reein fivers & blendad, SMOCam&t =™
- « Vas suppressed. Eurther, according to Test Example 1-1 to Test Example
378 ARart CroUtias Suppressed I 4 predsterined IShISH anount —-
o A¥ithout affecting adhesion or sealing properties. sTest Fxanaple 2:12, . (4
Similarly to Test Example 1-3, the tests (1) to (4) were conducted. <Test
+ o Example 22> Asdhe dnner resin film 4lc for bonding of the aluminum 76
laminate film 41 and the sealants 43a and 43b, unstretched
polypropylene (CPP) in which 15 vol% of polybutylene terephthalate
(PET) as fine resin fiber were blended was used.
<Test Example Z-3>

As the inner resin film 41lc for bonding of the aluminum
laminate film 41 and the sealants 43a anda 43h, unstretched

pelypropylene (CPP) in which 15 vol% of ¢, é~nylen as fine resin

b4

iners was blended was used. Others were the same as 1in Test

Ixamplie 2-1, and The tests (1) to (4} were conducted.

<Test Example 2-4>
As the inner resin film 4lc for bonding of the aluminum
laminate film 41 and the sealants 43 and 43bh, unstretched

=

polypropylene (CPPY  in whicn 15 vel% of aramid [Nomex

(Registered Trademark)! as fine resin fibers was used. Others

were the same as in Test Example 2-1, and tThe Tests (1) to (4)

were conducted.

<Test Example 2-5>
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 polycarbonate (PC) as



Others were the same as in Test Example 2-1, and the tests (1) to (4)
were conducted. <Testt Example 2-3> As the inner resin film 41c for
bonding of the aluminum laminate film 41 and the sealants 43a and 43Db,
unstretched polypropylene (CPP) in which 15 vol% of 6, 6-nylon as fine
resin fibers was blended was used:7Qthers 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
L ghdthe Sealants 434 aRd 4 3b7 GiRstrEtched® polypropyIgne (EPPY in WhigRme
15 vol% of arami E{/\’\gmex Registered Trademark): as fine resin fibers _
%5 \hHs'ied “OMHErs Swere th@’%ggrh@ A Test Example2-1"and thefegs™ e
(1) to (4) were conducted. <Test Example 2-5> As the inner resin film 4ic
for bonding of the aluminum laminatefim 41 and the sealants 43a and

<7 43D, Ynstre tggeg _[%g;ypropylene (CPP) in which 15 volo of polycarbonate
(PC) as 77 fine resin fibers was blended was used. Others were the same

as inzlest kEé(ameiI@rz'g;e and t'?:‘_% I?@@ (1) %@%‘?fﬁ'@; %t%g'@_ Jeshinum
Example 2-6> As the inner resin film 41c for bonding of the aluminum
1 ataminate film 4i and the-sealants 43aandA3bz unstretched, ynstretched
polypropylene (CPP) in which 15 vol% of polyimide {PI) as fine

rasin fipers was blended was used. Others were the same as

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

<Test Example 2-7>

As the inner resin f£ilm 41c for bonding of the aluminum
laminate film 41 and the ssalants 43a and 43b, unstretched
polypropylene {CPP} in which 15 vol% of polyphenylene sulfone
(PPS) 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 2-8>

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
polytetrafluoroethylene {(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.



polypropylene (CPP) in which 15 volo 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 2-7> 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 roll

of polyphenylene sulfone (PPS) as fine resin fibers was blended was

used. Others were the same as in Test Example 2-1, and the tests (1)to

(4) weTe Condutted’ X TeREEXEMPIe2-83 At infe ATEsHEfilaT 41& Forr ©5°¢
-, bonding of the aluminum laminate film géjand the sealants 43a and 43b,
Ex4fitratched pofypropylerts (€BP)in Which 15 Vold 63+ =507 -

polytetrafluoroethylene (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. 78 Table 2§QBYLV§ the results of Test Example 2-1 to

Test Example 2-8 and Test Example 1-i0 (for comparison). Table 2
Cleaving Seal pressure Molding Fine resin filsgftrength measurement
L : 4 i .
property Short E‘Eglflelzts%n i%tre”al th\i%hmm) rﬂ\eﬁe}gué?e iae(]nrtn ('Oﬁﬂpﬁéﬁétmnsmz’t@imuit
material [N/15 mm] Mpa] iImm} confirmation

Jest Example 1-10 - 321 0.41 6,20 short-circuit
Test Example 2-1 PET 33.0 0.42 .13 | noshort-circuit
Test Example 2-2 PBT 33.1 0.41 £.15 nc shori-circuit
Test Example 2-3 8,6-Nylon 324 .42 8.10 no shart-circuit
Test Example 2-4 Aramid (Nomex) 31.8 0.43 5.91 no shori-circuit
Test Exampie 2-5 PC 31.8 0.43 6.02 no short-circuit
Test Example 2-6 Pi 316 0.40 5.99 no short-circuit
Test Example 2-7 PPS 32.2 0.38 6.13 no shori-circyit
Test Example 2-8 PTFE 335 0.37 6.19 no short-circuit

Ls shewn in Table 2, according to Test Example Z-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

£

the material for the fine resin fibers without affecting

adhesion or sealing properties.

<Test Example 3-1>

As the inner resin film 4ic for bonding of the aluminum
laminate f£ilm 41 and the sealants 43a and 43bh, unstretched
prelypropylene (CPP} in which 15 vol®% of PET fibers having a
diameter of 0.3 um and a length of 5000 um as fine resin fibsers
were blended was used. Others were the same as in Test Example

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



Test Example 1-10 32.1 0.41 6.20 short-circuit Test Example 2-1 PET
33.0 0.42 6.13 no short-circuit | Test Example 2-2 PBT 33.1 0.41 6.15 no
short-circuit Test Example 2-3 6,6-Nylon 32.4 0.42 6.10 no short-circuit
Test Example 2-4 Aramid (Nomex) 31.8 0.43 5.91 no short-circuit Test
Example 2-5 PC 31.8 0,43 6.02 no short-circuit Test Example 2-6 Pl 31.6
0.40 5.99 no short -circuit Test Example 2-7 PPS 132.2 0.39 6.13 "' no
short-circuit_ Test Example 2-8 i PTFE 33.5 0.37 6.19 no short-circuit As
<Te&shownif™able 3 according to Test Example 2-1to Test Example 2-8

and Test Example 1-10, it wag ponfigned that short-circuit ;qqéd be, . .
suppréssed regardress ot the kind of the Taterial for te fine resin fidrs 0

without affecting, adhesqf;og.or sealing properfies. <Test Example 3-1> A%e q

l JEA N ol L &3 4 .
“the Thner resin film 4106 for and?ﬁg of the aluminum laminate film 41°an

po 106 Sealants 43a and A3b, ungireiched polypropylepg(CER)ID which 13,

vol% of PET fibers having a diameter of 0.3 am and a length of 5000 m,

a: ARdinesesin fibers, yere.blended was wised, Others were the same,as i

Test Example 1-1, and the tests (1) to (4) were conducted. 79 <Test

we EX@MNple32>,As thedaner resinsfilnddedor bonding of dheraloginumk ample
laminate film 41 and the sealants 43a and 43b, unstretched
1-1, and the tests (1) to (4) were conducted.

<Test Example 3~-3>

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 vol% of PET fikers having a
diameter of 0.5 pum and a length of 500 pm as fine resin fibers
were blended was used. Others were ths same as in Test Exampis

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

<Test Example 3-4>

As the inner resin film 4lc for bonding of the aluminum
laminate f£ilm 41 and the sealants 43a and 43h, unstretched
polypropylene (CPP} in which 15 vol® of PET fibers having a
diameter of 0.5 pum and a length of 2000 pm 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 3-5H>



polypropylene (CPP) in which 15 vol% of PET fibers having a diameter of
0.5 m and a length of 200 m 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 3-3> As the inner resin film 41c for
bonding of the aluminum laminate film 41 and the sealants 43a and 43D,
unstretched polypropylene (--PP) in which 15 vol% of PET fibers having a
diameterJer 0.5 m and a length of 500 m as fine resin fiber§: were blended
was {18ed "OthersSerethe’sdme Bs inTdstEximple” 8- £ ardd thé tests-
\ (1%to 4) were conducted. <Test Example 3-4> As the inner resin film 41¢
LerfstBlriding oF thi al6RUT lafRatE Hi 44 Zncthe seatanto A3k andc o
43b, unstretched polypropylene (CPR) in which 15 vol% of PET fibers. .
PO g FmetSrars, Bt B oo 2000 1o ke b Tesn Tagid's 2
. were blen was used. Others were t e as in Test Example 1-1,
i A e ot . o B ot 3 5o g0 s e
we MANER Easin film 4l ¢, for bonding,  of the, aluminum daminate film-4l.and.the 1 o
sealants 43a and 43b, unstretched polypropylene (CPP) in which 15 vel%
1- of PElufibers haying=a diameter of 0.5 m-and-alengthH900 m as fine

resin fibers were bl ended was used. Others were the same as in Test
Example
<Test Example 3-6>
As the inner resin film 41c for bonding of the aluminum
laminate film 41 and the sealants 4£3a and 43b, unstretched
polypropylene (CPP) in which 15 wvol% of PET fibers having a
diameter of 5 um and a length of 120 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-T7>
As the inner resin film 41c¢ for bonding of the aluminum
laminate film 41 and the sealants 43a and 43b, unstretched

polvpropyiense (CPP} in which 15 vol® of PET fibers having a

a2

cdiameter of 5 pum and a length of 200 um as fine resin fibers
were blended was used. OTLhers were The same as in Tesi Example

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

<Test Example 3-8>

oy

As the inner resin £ilm 41c for bonding of the aluminum



11, and the tests (1) to (4) were conducted. <Test Example 3-6> 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 5 m and a length of 120 m as fine
resin fibers were blended was used.1Others 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 film
Laminand the'sdhldnts 238 and43h: Undtteithéd 2psiypropylene tE PPy it <1 e
which 15 vol% of fibers having a PET_diameter of 5 m and a length of 200
00 TR HHENER fiser wake BuhGBd Was Gaed, Otharswer fhe‘satid 1&° °
. In Test Example 1-1, and the tests (1) to;f%? were conducted. <Test ..
U R e 25 AT inr 1EAR i Hicor bORGRG OFLHE aiant B2

we Jaminate film 41 and the sealants 433 and 43b, ugsteetched, .o zyampie
polypropylene (CPP) in which 15 vol% of PET fibers having a diameter of

3-B mzand ajlength of 30Q pm as fing resin fibers, were-hlended was used.
Others were the same as in Test Example 3-1, and the tests (1) to (4)
were conducted.

<Test Example 3-%>

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 15 vol% of PET fibers having a
diameter of o um and & length of 2000 pm as fine resin Iibers
ware blended was used. {Others were the same as in Test Exampls

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

<Test Example 3-1i0>

As the inner resgin film 41c for bonding of the aluminum
laminate film 42 and the sealants 43z and 43k, unstretched
polypropylene (CPP) in which 15 vol% of PET fibers having a
diameter of b um and a length of 5000 wm 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 ccnducted.

<TestT Example 3-11>
Es the inner resin film 41lc for bonding ¢f the aluminum

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



<Test Example 3-9> 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
5 m and a length of 2000 m 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 3-10> As the inner resin film 41c for
bonding of the aluminum laminate film 41 and the sealants 43a and 43b,
Po LrRtetched ™ FolypFopylere [EPPYintwhich-15 volor SHPETBER havinga @
. diameter of 5 m and a length of 5000 um as fine resin fibers were
41 Hftided fasusky. thets Widte the Same’ a8 inTe3FEXafplé Sfiand e S
wedeleste ()10 (4) werg condugted, <Test Bxample 3-41> As fheimner. .,
= Y&sini fim 41c Tor bonding of the dldninam Taminate film 41 and the™ = 3MF+€

L e o0 g s

vol% of PET fibersﬁavmg a diameter of 5 m and a of 7000 gm 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

<73k2% Asrthe dnner resin film 41c for bonding of the aluminum laminate
film 41 and the sealants 43a and 43b, unstretched

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 10 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 3-13>

As the inner resin f£ilm 41l¢ for bonding of the aluminum
taminate 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} were conducted.

<Test Example 3-14>
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



polypropylene (CPP) in. which 15 vol% of PET fibers having a diameter of
10 m and a length of 200 m 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 3-13> As the inner -resin film 41c for
bonding of the aluminum laminate filmm 41 and the sealants 43a and 43D,
unstretched polypropylene (CPP) in which 15 vol% of PET fibers having a
diameter of 10 m and a length of 500 m as fine resin fibers were blended
o1 afgs-Gse@ IOt WeTE tie safifetds i TeSPExdfpleé 3T antthetesisrers
&1) to (4) were conducted. <Test Example 3-14> As the inner resin glm .
e Y8 Etor bonding of tiE Alumihunt Jantiiate filht 4°Ad e’ sedlants 4358™F*°
nd_43b, unstretched polypropylepe (CPP) in which 15 yol% of PET
B_Qbe?gﬁa\%ﬁa a'83 diaméeter o 10}3%\‘1 agrqldrff)le(r:la%ﬂhggfcﬁ%'m 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 3-15> As the
<rdanergesin film 41c for bonding of the aluminum laminate film 41 and the
sealants 43a and 43b, unstretched polypropylene (CPP) in which 15 vol%
of PEiE fibges haviag a Liameterof 10 m and alength-of 260Q m: asfing: rum
resin fibers were blended was used. Others were the same as in Test
lalkxemplefilm 41 and the sealants 43a and 43b, unstretched
polypropyiene (CPP) in which 15 vol% of PET fibers having a
diameter of 10 um and & length of 5000 pym as 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 3-16>

As the inner resin film 41c for bonding of the aluminum
laminate film 41 and the sealants 43z and 43b, unstretched
pclypropylene (CPP) in which 15 voi% of PET fibers having a
diameter of 20 pum and a length of 200 um as fine resin fibers
were blended was used. Others were the same as 1n Test Examplse

32~1, and the tests (1) to (4 were conducted,.

<Test Example 3~17>

As the inner resin film 41c¢ for bonding o¢f the aluminum
iaminate film 41 and the sealants 43z and 43b, unstretched
poelypreopylene (CPP} in which 15 vol% of PET fibers having a

500 um ag fine resin fibers

i

Fh

diameter of 20 um and a2 length ©



1-1, and the tests (1) to (4) were conducted. <Test Example 3-16> 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 20 m and a length of 200 m 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> As the inner resin film 41c for bonding of the aluminum_laminate

Ve i 4 £ BHE thEse ISRt 4354 ARG 4307 tndtietéhed SoRpropylenet(Eppyole
in which 15 vol% of PET fibers h V|ng a diameter of 20 m and a length of

3~ 500U as tineTaginib Té 84°w re? bidhded WA USEE 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

<raluminum, laminate film 4°_ and the sealants 43a and 43b, unstretched
polypropylene (CPP) in which 15 vol% of PET fibers having a diameter of

20 mzand adength.of 2000:m, as fipesresin fibers, were blended was used, .,
Others were the same as in Test Example 3-1, and the tests (1) to (4)

1 amiere eongucted a<TestExample 3z19mAs thesinngr resinfilm dlefare: ched
bonding of the aluminum

pelypropylene (CPP) in which 15 wvel% of PET fibers having a

diameter of 20 um and a length of 2000 um as fine resin fibers

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

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

<Test Example 3-19>

As the inner resin film 41lc for bonding of the aluminum
laminate film 41 and the sealants 43& and 43b, unstretched
polypropylene (CPP) in which 15 vol% of PET fibers having a
diameter of 20 um and a length of 500C 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) werese conducted.

<Test Example 3-20>

As the inner resin film 41lc for bonding of the aluminum
laminate film 41 and the sesalants 432 and 43bh, unstretched
polypropylene (CPP) in which 15 vol% of PET fibers having a

diameter of 25 pum and a length of 5000 pm as fine resin fibers

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



laminate film 41 and the sealants 43a and 43b, unstretched
polypropylene (CPP) in which 15 vol% of PET fibers having a diameter of
20 m and a length of 5000 m 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 3-23> As the inner resin film 41c for
bonding of the aluminum laminate film 41 and the sealants 43a and 43D,
unstretched poI propyle CPP) WhICh 15 vol% of PET fibers having a

- ]dfarﬁgtig B}f%‘rﬁ% a Ighg Pof 5000 as fiftd resin-fiiers were
blended was g Others were the same as.in Exa Ie 8 ]vf
and theifests% &6 were conduct S ted. Tab?reefshows ITh(rayrgesults 0 ?’eTESt

le, 3~1.ta t Q.(for .,
Ex@Mple 3-Lto, E%SLrEéam}E’i%%§ rﬁ; L1es ?%‘mN Oﬂg%é%&n,.

comparison). 86 UU EEI OO
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EXY B 6D & d ONEE In FaHle seTest ExampR 3 42 FRSERarhple 358 Test
Test Exam le 3-10, Test Example3 715, Test Exam le 3-19 are Test

Ex ‘Enx%mple 320 Were e(:omp fedtwith' éach Sther Tha fs, Tes?H gxam‘rﬁé rest

ex%ﬁqhelés%gfc@% €3 flpgg,eh%\élggpag n%%tgr@i@l%g a diameter of 0.3

um, 0.5 um, 5 pm, 10 pm, 20 pym, cor Z5 pum, and a length of 5000
pum were compared with each other. With this comparison, the

following evaluation was obtained.

3

In Test Example 3-1 {(diameter of 0.3 um}, the fine resin

I

fibers had a small diameter, so it might be impossible to
prevent short-circuit because fine concavo-convexes of a metal
material are not covered with £fiber diameters. Thus,
short~circuit occurred. In Test Examplie 3-20 (diameter of 25
um) , the fine resin fibers had a 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
interferedwith the flowof resin at the time of fusion-bonding,
so seal strength was degraded.

In Test Example 3-5 (diameter of 0.5 pm), Test Example
-10 (diameter of 5 um), Test Example 3~15 (diameter of 10 um),
and Test Example 3-19 (diameter of 20 um), it was confirmed
that short-circult could be suppressed without affecting
adhesion 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



m, 0.5 m, 5m, 10 m, 20 m, or 25 m, and a 'length of 5000 m were
compared with each other. With this comparison, the following evaluation
was obtained. In Test Example 3-1 (diameter of 0. 3 m) , the fine resin
fibers had a small diameter, so it might be impossible to prevent
short-circuit because fine concavo-€énvexes of a metal- material are not
covered with ber diameters. Thus, | short-circuit occurred. In Test

. Example 7;0‘(di§me1e% of 25 mg,tthe:_,fi,gje rgsinﬁfibgrs had g Iarlge+ £ s

“Gidmeter” fibér cories” were stfengthened, and the fibers flied over e fim ~

surface at the time of film formation. Further, rigidity o fibers

i i ered e foud O bl ot 1 i of WS e, s sadP A

ox SHEAGH, was. 933%%%%‘%@& i} estEX é”rP'oE:%‘?z(diaﬁg ol 0.5 cmérg}%}%n S

xample "3-10 (diareter of 5 m) , Test Example 3 diameter

th@%[%%#ﬁ?@"@%é”l%%@%W%&f&@t@%ﬂ@ﬁ@ confirmgd that '
short-circuit could be suppressed without affecting adhesion or sealing

propertiese g‘:TﬁQlﬁn?pﬂ-@sﬁ E@am@%&@, B%St@@m@!?ﬁ-@ n8€8%ne recin

Example 3-8, Test Example 3-9, Test Example 3-10, and Test Example
f13=1% wereccomapared:With éaehather.abhat isEest 88 £xampleswhiching.

used fine resin fibers having a diameter of 5 km and a length of 120 kin,
Ac200km o800 kev2000kem, B000Ckme concavo-convexes of the metal
material pressed the fibers, there 1s no resistance, sco
short-circuit occurred. In Test Example 3-11 (length of 7000
um) , the fine resin fibers had a large length, so the fine resin
fibers flied over the filmsurface at The time of film formation.
further, thers is strong enmeshing between fibers, so the
fibers acted as resistive components at the time of molding,
which caused deterioration in molding properties.

In Test Examples 3-7 (length of 200 pm), Test Examplse 3-8
(length of 500 pm), Test Example 3-9 {ilength of 2000 um}, and
Test Example 3-10 (length ¢f 5000 pm), 1t was confirmed that
short-circuit ceculd be suppressed without affecting adhesion
or sealing properties.

From the above-described comparison, when fine resin
fibers having a diameter of 5 pm tc 20 pm and a length of 200
pmto 5000 um were used, it was confirmed that the most excellent

effects were obtalned.

Test Example 4-1>



0-7000 km were compared with each other. with this comparison, the
following evaluation was obtained. In Test Example 3-6 (length of 120
km), the fine resin fibers had a small length and there is no enmeshing.
Accordingly, even when the fine concavo-convexes of the metal material
pressed the fibers, there is no resistahce, so short-circuit occurred. In
Test Example 3-11 (length of 7000 km), the fine resin fibers had a large
length, so the fine resin_fibers flied over the_film surface at 'she time of

film forMatiGi. “Eurtier. there 18°St6hg enmeshing Hefveen fibets, '$o thés T e

fi erstacted as resistive components at the time of molding, which caused
cone¥c &g

erioration in molding properties. In Test Example 3-7 (length of 200
km) , Test Example 3-8 (length of 500 km), Test Example 3-9 (length of
2000 km), and Test Example 3-10 (length of 5000 km), it was confirmed

<7dhat shaortcircuit could be suppressed without affecting adhesion or
sealing properties. From the above-described comparison, when fine resin

fiberg having aciameterofd kmite 20 umand.alength of 290 tkmde 5009+ 5

km were used, it was confirmed that the most excellent effects were
43 Dbtaineds s Test Example: 4<1» 89 Simitarlyda J est Exampled-3cTests (1)1%

to (4) were conducted.
of PET fibers having a diameter of 10 um and a length of 300
um as fine resin fibers were blended and 5 wt% of titanium oxide
having a particle size D50 of 1.2 pm was blended was ussad.

Others were the same as in Test Example 4-1, and the tests {1}

rto {(4) were conducted.

<Test Example 4-3>

As the inner resin film 4lc for bonding and the sealants
43a and 43b, unstretched polypropylene (CPP) in which 15 vols
of PET fibers having a diameter of 10 um and a length of 500
umas fine resin fibers were blended and 5 wt% of titanium oxide
having a particle 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 polypropylene (CPP) in which 15 vold

of PET fibers having & diameter of 10 pm and a length of 500



<Test Example 4-2> As the inner resin film 41c for bonding and the sea'
ants 43a and 43b, unstretched polypropylene (CPP) in which 15 vol% of
PET fibers having a diameter of 10 m and a length of 500 m as fine resin
fibers were blended and 5 wt% of titanium oxide having a particle size
D50 of 1.2 pm was blended was used. Others were the same as in Test
Example 4-1, and the tests (1) to (4) were conducted. <Test Example
4-3> As the inner resin film 41c for bonding anlg t%e sealants . 43aand . .
W 23T aRStrbtched potypropylene (CFP) 1R WhER 15 Voi06° of PET fibdrs 1 4°
having a diameter of 10 m\ag@g I_er_;gtél 05 500 m.as f{l) e 1rﬁe%in‘.fibers were

5 Hérded and 5 Wi of titanium oxide Raving a particle size D50 oF 0.5 Tm

ot Wasblended yassed. [Otherspwere i@@aﬁ?@@ asin TestExample d=1, (1)
and the tests (1) to (4) were conducted. <Test Example 4-4> As the inner

+ o resin film41cfor honding and the sealants 43a and 43b, unstretched
polypropylene (CPP) in which 15 vol% of PET fibers having a diameter of
10 m and a length of 500 90 ~Lm as fine resin fibers were blended and 5
wt% of silicon oxide having a particle size D50 of 2.0 m was blended was

<TasedE:Qthetseweéresthe same as in Test Example 4-1, and the tests (1) to
(4) were conducted.

As the inner resin film 41lc for bonding and the sealants
43z and 43k, unstretched polypropylene (CPP) in which 15 volsd
of PET fibers having a diameter of 10 um and a length of 500
um as fine resin fibers were blended and 5 wi% of silicon oxide
having a particie size D50 of 0.4 pm was blended was used.

Others were the same as in Test Exampie 4-1, and the tests (1)

to (4) were conducted.

<Taegt Example 4-6>

Az the inner resin film 41lc for bonding and the sealants
43z 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 and 5 wt? of aluminum oxide
having a particle size D30 of 1.0 um was blended was used.

CUthers were the same as in Test Example 4-1, and the tests (1)

to {4) were conducted.

<Test Example 4-7>

As the inner resin £film 4ic for bonding and the sealants



<Test Example 4-5> As the inner resin film 41c for bonding and the
sealants 43e and 43b, unstretched polypropylene (CPP) in which 15 vol%
of PET fibers having a diameter of 10 m and a length of 500 pm as fine
resin fibers were blended and 5 wt% of silicon oxide having a patrticle size
D50 of 0.4 m. was blended was uséd. Others were the same as in Test
Example 4-1, and the tests (1) to (4) were conducted. <Test Example

pm %-9 um,was blepde

A 3a4-6§QA2 %he inner.resi
43b, uns

ing.a diamet

film 41c for bonding and tF ants 43aand .
R B e R A RDR0 vos
‘ ameter of 10 m and a length of 500 um as fjne resin, fibers

gk kbbb b Sl de Rk ol She dokvh ol

C%):}@%%( L{n)?'gge 91%%?&%9

-1, and the tests (1) to (4) were con
na#ngs resipfilm.41c.for bonding @andthe §§ak§xﬂ

ucte

alants 4

fSOO

the same as Jf“ﬂ%%‘i@ﬂ"ﬁ"%}@lede
the

<Test Examplée 4-7> As

t%@é;4§§§¥3£é3%as used.

unstretched polypropylene (CPP) in which 15 vol% of PET fibers having a
ot ichameteref 10.m anda length of &00 masdine resin fibees weke biended 1)
and 5 wt% of titanium oxide having a particle s-'zD50 of 0.5 m was
t o bldnded=was usad.u©Others were the same as in Test Example 4-1, and
the tests (1) to (4) were conducted.
Table 4 shows the results of Test Examples 4~1 to 4-7,

Table 4
Particle Cleaving
size Seal pressure Molding
(D50 strength measurement | property Short-circuit
Filtler Material um [N/15 mm] Mpa] fmm} cenfirmation
Test Exampie 4-1 Ng - 33.0 (.42 6.13 no short-circuit
Test Example 4-2 | Titanlum oxide 1.2 29.2 0.36 588 ng shor-circuil
Test Example 4-3 | Titanium oxide 0.5 30.8 0.38 502 | no short-circuit
Test Example 4-4 Silicon oxide 2.0 278 .38 5.82 no short-circuit
Test Example 4-5 Silicon oxide 04 308 0.38 8.01 no shott-circuit
Test Example 4-6 | Aluminum oxide 1.0 29.9 (.38 5.96 no shert-circuit
Test Example 4-7 | Aluminum oxide 0.5 31.0 0.39 8.00 ne shor-circuit

Az shown in Table 4,

fine resin

combining an inorganic filler was used, 1t

fibers

To thermal adhesive

resin

and

even when a material made by adding

further

was confirmed that

short-circuit could be suppressed without affecting adhesicn

or sealing properties.

<Evaluation of volume efficiency>

<Sample 1>

A laminate £ilm battery having a battery height of 100

mm configured as shown in Fig.

17 was manufactured as Sample




Table 4 shows the results of Test Examples 4-1 to 4-7. Table 4 Particle
Cleaving size Seal pressure Molding (D50) strength measurement 1
property Short-circuit Filler Material m [N/15 mm] pal | [mm] confirmation
Test Example 4-1 No - 33,0 0.42 6.13 no short-circuit Test Example 4-2
Titanium oxide 1,2 29.2 0.36 5.88 nd“short-circuit Test Example 4-3
Titanium oxide 0.5 30.8 0.38 6.02 no short-circuit Test Example 4-4

Silicon, oxide 2.0 27.8 0.36.5.82.no shoyt-circuit _Test Example 4-5 Silico
1. 7520 7ths ol eal th or o7 al ! : it 1
oxide &Z%g.%s§38 6.01 "6 S%Jfg%ﬁ?caft Test Eam%l% chg:)LnATl?nr”nnﬁr%&pg

chXi66,1.0,29.9.0.38 1,596 np_shert.gireult, TestExample 4-/Alumindm, . . 4

oxXide 0.5 31.0 0.39 6.00 no short-circuit As shown in Table 4, even when

wa @ matgral made by adding H’weg%%imm%s tothermal adhesive resin.and ;e
further combining an inorganic filler was used, it was confirmed that

e 1 ShoH-circHiteouldibe suppressed - witheut.affegting agdbhesion QI sealing ge1
properties. <Evaluation of volume efficiencV> <Sample 1> Ala mate film

e 1 battery having-azhbatiery height of 1068 mn:=configyred asshawn ineFig: tfe v
was manufactured as Sample 92 1 . in this case, the seal width of the

el geahportion forfeadingwthienpesitive electrodel trad and thelnegative three
electrode lead

sides excluding a bent side on the periphery of the battery

element were sealed. Thus, the laminate filmbatterv 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 nortion <f two
sides for leading the positive electrode lead and the negative
electrode leadwas 3mm. That is, first, the positive electrode,
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 £ilm,

and four sides on the periphery of the battery element were
sealed. Thus, the laminate film battery of Sample 2 was

obtainead.

<BEvaluation>»

In the laminate film battery of Sample 1, the battery



was 3 mm. That is, the positive electrode, the negative electrode, and the
separator were wound together with the gel electrolyte so as to
manufacture 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 wéré sealed. Thus, the laminate film
battery of Sample 1 was obtained. <Sample 2> A laminate film battery

.. ..having a b@gerx hei%ht 100 mm co&ji.,gurednas shawn, in Fig 22.was .
Iy} U R S d e S5edq., eV r . nd S ohe 1dm =
eln%a}';nui"asctured as Samp en”Z.SInathlswéase, the Seal width of the seaffa)or]ffé)% ©

=1 -0f two. gides fordeading the positive electrade. Jead and.the negative,  .nq
electrode lead was 3 mm. That is, first, the positive electrode, the

twdegative glactrode. apd the separatoy wererweund tagether: with the gel .
electrolyte so as to manufacture a battery element, the battery element

ThaMas eqveredowith anraluminung laminate filey-apd foursides on thepcrtion
periphery of the battery element were sealed. Thus, the laminate film

cabattery of Samiple 2uwas! abtained: cEvaluativamein: thes lanminbatenfin mm=9"7
battery of Sample 1, the battery 93 height is 100 mm, and the seal width

mr is 3Imrhjantkin the taminadte Hitm battery ofSampte 2, thebatteryrheightis: e
100 mm, and two seal portions are provided with the seal width of 3 mm.

of being used as a battery element is 100 mm-6 mm=94 nmm

Therefore, it could be confirmed that the laminate filmbattery

of Sample 1 could achieve improvement of volume efficiency by

&%)

bout

w

& [ {1~(% mm/97 mm) ix200%] as compared with the laminate

h

i

m battery of Sample 2.

€. Other Embodiments

The invention is not limited to the embodiments of the
invention, and variousmodification or applications may be mads
withecut departing from the subject matter of the invention.

Rlthough in the first embodiment, the inner resin film
41c for bonding and the sealants 43z and 43b are made of thermal
adhesive resin materials, any one of the inner resin film 4ic
for bonding and the sealants 43a and 43b may be made ¢of a2 thermal
adhesive resin material.

In the nonagusous electrolyte batitery according To the
first embodiment, the sealants 43a and 43b may not be provided.
Further, in the battery pack according o the second embodiment,

the sealants 6a and 6b may not be provided.



That is, in the laminate film battery of Sample i, a portion capable of being
used as a battery element is 100 mm-3 mm=97 mm. In the laminate film
battery of Sample 2, a portion capable of being used as a battery element
is 100 mm-6 mm=94 mm. Therefore, it could be confirmed that the
laminate film battery of Sample 1 c8dld achieve improvement of volume
efficiency by about 3% ( 1 - ; xi0O0%] as compared with the laminate film

batteyy of Sample 2. 6, Other Embodiments The invenfionis notlinited 9,
the embodiménts of the “invention, and various madification or

16 2PpHcatians,may be made -withqut departing irom e subject matter O, ¢

the invention. Although in the first embodiment, the inner resin film 41c for

+ hdonding and.the sealants 43a and 43b-are;made of thermal, adhesive. 15 qe

resin materials, any one of the inner resin film 41c for bonding and the
of sealants-43aand 43bmay:he magdeof aithermal -aghesivesiesinomatesiak o«
In the nonaaueous electrolyte battery according to the first embodiment,
1irthe seatants-43a and"43b emaynnthe provided. Further, inlthesbatterya yvers
pack according to the second embodiment, the sealants 6a and 6b may
Leomactibe provided. 94 «Altheugh: instheasecond lembodiment; tre afllresives rmal
layer 16a of the soft laminate film la, the adhesive layer 16b of the hard
adiighinate filts® i) andtthe sedlants 6a and 6b are made

The resin melt (hot melt material) described in the
second embodiment may be made of a thermal adhesive resin
material.

In the first embodiment, at least one of the.inner resin
film 4lc for bonding and the sealants 43a and 43b may further
contain an incrganic filler. In the second embodiment, at
least one ¢f the acdhesive layer 16z of the soft laminate film
la, the adhesive lavyer 16k of the hard laminate £ilm lb, and
the sealants 6a to 6b may further contain an incrganic filler.

Examples of the inorganic filler inciude titanium oxide,
silicon oxide, aluminum oxide, silica, and the like. The kind

£

of the inorganic filler i1s not limited to the material
iliustrated, but materials which have besen suggested in the
related art may be used. The averags particle size of the
inorganic filler i1s preferably equal to or smaller than 5 um,
and more preferably, equal to or smaller than 1 um.

The battery element 4 1s not limited to the battery

elements 4 described in the first embodiment and the seacond



of thermal adhesive resin materials, the invention is not limited thereto.
For example, any one of the adhesive layers 16a and 16b and the
sealants 6a and 6b may be made of a thermal adhesive resin material.
The resin melt (hot melt material) described in the second embodiment
may be made of a thermal adhesive’Fesin material. In the first
embodiment, at least one of the inner resin film 41c for bonding and the

oni5At5 432 and 43 may, furher, contain 2 inowganie flerindhencay,

second embodiment, at feasf one of t esive layer 16a of the soft

1anidminate film,;1a;the adhesive layer 16p.0f e hard lagipate, 1 dm by 1y e

and the sealants 6a to 6b may further contain an inorganic filler.
andExamplesotthetnerganie fillerdaclude titanium-oxide, siliconexideted may

aluminum oxide, silica, and the like. The kind of the inorganic filler is not
be limited todha materialriHustrateds but materials which have been
suggested in the related art may be used. The average particle size of the
inorganic fiterrs preferabity equalto erismalter than 5Swiiand morepolymer
preferably, equal to or smaller than 1 m. The battery element 4 is not
e L dipdited to'the batteryoelemsents Acdeseribed irethedirsteermbodimehtandt in
the second 95 embodiment. For example, instead of a winding type body,
Wh g lamfinalte il which aPositivecsiEetrode, BEEGIFMEE eléetfsljtecde , and a
separator arranged between the positive electrode and the
negative electrode are wocund may be used. After the battery
element is housed in the laminate film, a liguid-shaped
electrolyte may be intected, and the battery element may be
dipped in the liguid-shaped electrolyte, thereby forming =
battery.

Although in the Iirst embodiment, an example o0 a
ithium-ion batterv has been described, and in the second
embodiment, an exampile of a battery pack in which a circuit
board having a pretection circuit and the like mounted thereon
is connected tc & lithium-ion battery has been described, the
kind of battery is not limited thereto.

Thne invention may be applied to an electric device, such
as a capacitor or an electrolytic capacitor, in which an
electrode laminate for accumulating electricity is covered
with a laminate IZilm.

Although in the third to fifth embodiments, an example

where The four sealants ©3a to €3d are used has been described,



and/or a separator, and a negative electrode are laminated may be used
as a battery element. Of course, a battery element in which no polymer
electrolyte is provided, for example, a battery element in which a positive
electrode, a negative electrode, and a separator arranged between the
positive electrode and the negative’électrode are wound may be used.
After the battery element is housed in the laminate film, a liquid-shaped

tw e'ﬁgﬁrﬁz'ig%@ may, be, E;%egge& ﬁ%ﬁég%ﬁﬁwﬁeﬁ% rﬁ%&% ﬁq%peﬁ%{;%tpgde

iquid-shaped electrolyte, the ming a battery. ough in the first

1e£mhodiment, an.example of a.lithium ion battery has been.deseribed, and, .

in the second embodiment, an example of a battery pack in which a

seLirgHit boarfl haviag-apratectioncincuit:and thedlike mounted;therepn s e re
connected to a lithium-ion battery has been described, the kind of battery

thdssot tigited Herete. Tha inyentionmayhe applied te:anklectric-deMiee,=d,
such as a capacitor or an electrolytic capacitor, in which an electrode

thdaminate foraactmutatingelectrigity ¢s covefed anith alamindte: film.
Although in the third to fifth embodiments, an example where the four
sealdnts 63a 46 63d are Used:ivas beentdeéseritiad] 96=twe hotlow sealantsve

each having a hole into which an electrode
electrode lead 6Za is set to have 2 length smaller than the

length of the negative electrode lead 62b, the sealants €3a
to €3d may ke appropriately changed such theat the positive
electrode lead ©Za and the negative electrode lead &6Zb have
the same length. Alternatively, the sealants 63a to ¢3d may
be appropriately changed such that the positive electrode lead
62a has a length larger than the length of the negative
electrode lead %2k,

\lthough in  the fourth embodiment, the positive
electrode lead 6Za and the negative electrode lead o2b are set
to have the same width, the positive electrode lead 6Za and
the negative electrode lead 62b may be set to be different in
width,

The modification described in the third embodiment may
be applied tc the fourth embodiment and the f£ifth embodiment.
Further, in the third to fifth embodiments, the positive
electrode lead €Za may be a negative electrode lead, and the
negative electrode lead ¢Zb may be a positive electrode lead.

The present application contains subject matter reiated



lead is inserted may be provided. The sealant 63b and the sealant 63c
may be a single sealant. Although an example where the sealants 63a to
63d have the same width has been described, the sealants 63a to 63d
may be different in width. Although in the third to fifth embodiments, the
positive electrode lead 62a is set td' have a length smaller than the length
of the negative electrode lead. 62b, the sealants 63a to 63d may be

to approprately changed such that the-positive. electrade lead 62a.and the, -p

negative electrode lead 621D have the same length. Alternatively, the

20 sealants; 63a:t9-63¢ may sbe apprapriately-changed sughthatthe positive ..
electrode lead 62a has a length larger than the length of the negative

on efecttogedead G2bz Although inthesfeyrth-embadimentdbe positive 1y, the
electrode lead 62a and the negative electrode lead 62b are set to have

enthe same: width sthef pasitive eleetrode-leadi 62avand the aegative:ference.
electrode lead 62b may be set to be d._Iferent in width. The modification
describedtin thelthied entotirmentiniay Weapplked tolthe fourtthe art that
embodiment and the fifth embodiment. Further, in the third to fifth

va BRiBotlirients fthegpositive: eleéefrbde ate2a mayibe adidygative Lons  and
electrode lead, and the negative electrode lead 62b may be a positive

& L efe@lotien8ad BthePpresentapiitication contai Subject fthtier Pa1atEEo AN

other factors insofar as they are within the scope of the

appended c¢laims or the eguivalents thersof.



to that disclosed in Japanese Priority Patent Applications JP
2009-037565 and JP 2009-233118 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%fodifications, combinations,
sub-combinations and alterations may occur depending on design
requirements and other factors insofar as they are within the scope of the

Whagnpehded T8RS drihe equivalents thereof. 98 What is claimed is: 1. A

battery comprising: a laminate film having a metal layer and a thermal
adhesive resin 'ayer; a battery element which is covered with the laminate

film; fmd Iga S W@é@ are | ggg%d%:p the battery element, are
sandwiched etweerYoppo ing thermal adhesive resin layers, and extend

outside {he laminate film, wherein.the thermal.ad h@gg@rreamhay@r haS rmal

thermal adhesive resin and fine resin fibers. 2. The battery according to

aqiclaim,1, wherein a sealant is provided between the leads and the thermal

adhesive resin layer, and the sealant has thermal adhesive resin and fine
resing pattery element which is covered with the laminate

film; and

leads which are connected to the battery element, are

sandwiched between opposing thermal adhesive resin layers, and

extend outside the laminate f£ilm,

wherein the thermal adhesive resin layer has thermal

-

adhesive resin and fine resin fibers.

2. The battery according to claim 1,

wherein a sealant is provided between the leads and the

thermal adhesive resin laver, and

the sealant has thermal adhesive resin and fine resin

3. The battery according to claim 1 or Z,

-

wherein the fine resin fibers have a diameter of 0.5 um

to 20 um, and the fine resin fibers have a length of 200 um

to 5000 pm.

4, 'The battery according to claim 1, Z or 3,



fibers. 3. The battery according to claim 1 or 2, wherein the fine resin
fibers have a diameter of 0.5 um to 20 m, and the fine resin fibers have a
length of 200 m to 5000 m. 4. The battery according to claim 1, 2 or 3, 99
wherein, when the diameter or short side length of the fine resin fibersis r
(m), and the thickness of the therm@&l© adhesive resin layer is t (m) , the
blended amount of the fine resin fibers in the thermal adhesive resin layer
is in a range of 10 vol% to (r/t)xIO0 vol% at a,volume rﬁtio Yvith rgspe% fhe
Bt~

to th&iférmal adhesie résir drdet the cohdition 0.1t (4m) =F ()2 _0
. (pm) 5. The battery according to any gne of the preceding claims, . .
' ”V’/%é)r%%ﬁfhé b?e%ﬁgdlasm&r{}%; mec‘%iinge ‘Tléis?’ln%%gé{ n° Sgﬁf Al Chermal
.adhesive resin layer is in a ran f 1Q vol%-to 25 vol % at a volume ratip
ad%ﬁﬁlﬁe{asp%%?fg tath thermal adh SKIL(\?/é (r%e%lgné €8A gtéjtlle?ylé&?im%rics?iﬁg: a °

redaminate filnn having.a metaljayer and aithermal adhesiveresin fayer; ainge
battery element which is covered with the laminate film;

£ 10 vol% to (r/t)x190 vol% at a volume ratio with respect

by

to the thermal adheslive resin under the condition 0.1t {(um)<r

(pm)=0.5t (pm).

5. The battery according to any one of the preceding
claims,

wherein the blended amount of the fine resin fibers in
the thermal adhesive resin laver is in & range of 10 vol% to
25 voli% at a volume ratio with respect to the thermal adhesive

resin.

¢. A battery comprising:

a laminate film having a metal lavyer and a thermal
adhesive resin layer;

a battery element which 1s covered with the laminate
film;

leads which are connected to the battery element, are
sandwiched between opposing thermal adhesive resin layers, and
extend outside the laminate f£ilm; and

a sealant which is provided between the leads and the

thermal adhesive resin layer,



leads which are connected to the battery element, are sandwiched
between opposing thermal adhesive resin layers, and extend outside the
laminate film; and a sealant which is provided between the leads and the
thermal adhesive resin layer, loo wherein the sealant has thermal
adhesive resin and fine resin fibers{7. A battery pack comprising: a first
laminate film having a first metal layer and a first thermal adhesive resin

layer; a second laminate film h'ﬁ\ving,_ sgcorgd metal Ia¥7er and a sgc%ngj,
therm&Fadhesive fesindayet-a t?a%te%%ﬁ‘é‘rfﬁ ntwhich'id housed bétween "~

westh? first Ig{n%inate film and the second laminate film; leads which are
- c‘bhnéét%d t0 the battery element, are sandwiched between the first

thermal adhesive resin layer and the second thermal adhesive resin layer
arranged to be opposite each other, and extend outside the first laminate

film and the \second|aminate filmy;,and-a circuit board which is connected
to the leads, wherein at least one of the first thermal adhesive resin layer

and thersecond;thermal-adhesive resin layes has thermal-adhesive resing a
and fine resin fibers. 8. The battery pack according to claim 7,
first thermal adhesive resin layer;
a second laminate film having & second metal laver and
a2 second thermal adhesive resin layer;
a battery element which is housed between the Iirst
laminate film and the second laminate film;
leads which are connected to the battery element, are
sandwiched between the first thermal adhesive resin layer and
the second thermal adhesive resin laver arranged to be opposite
each other, and extend outside the first laminate film and the
second laminate film; and
a circuit board which is connected to the leads,
wherein at least one of the first thermal adhesive resin

laver and the second thermal adhesive resin layer has thermal

acdhesive resin and fine resin fibers,.

&. The battery pack according to claim 7,
wherein the first thermal adhesive resin layer and the
second thermal adhesive resin layer have thermal adhesive resin

and fine resin fibers.



wherein the first thermal adhesive resin layer and the second thermal
adhesive resin layer have thermal adhesive resin and fine resin fibers.
101 9. The battery pack according to claim 7 or 8, wherein a sealant. is
provided between the leads and the first thermal adhesive resin layer and
between the leads and the second.thermal adhesive resin layer, and the
sealant has thermal adhesive resin and fine resin fibers. 10. A battery
pack comprising: a first laminate film havigﬁﬁzfirst metal layer and_a first

thermial adh&siveé Fesit hayef-A-sécortidminate Fil Havihg'a 8&cdrid

metal Jayer and_a second, thermal adhesive resin layer; a battery element
WhicH FCRG St CoSAREN e Frit Eoiale oy AR ind Secand lmiaie

£1 JIm; leads which are copnected tg t*ﬂ%;@ge%‘e&%gﬁ? %Qd%@&l&’ and

~between the first thermal adhesive resin layer and the second therma

+nadbesive resin Jayerarranged:to be opngsite seach other, and extend

outside the first laminate film and the second [aminate film; a circuit board

which js.cannected to,the leadsi:and asealantwhiel is\providedibetweenin
the leads and the first thermal adhesive resin layer and between the
fileads and

10. A battery pack comprising:

a first laminate £ilm having a first metal layer and a
first thermal adhesive resin layer;

a second laminate film having a second metal layer and
a second thermal adheslve resin layer;

a battery element which is housed between the first
laminate film and the second laminate film;

leads which are connected tc the battery element, are
sandwiched between the first thermal adhesive resin layer and
the second thermal adhesive resin layer arranged to be opposite
each other, and extend cutside the first laminate film and the
second laminate film;

a circuit board which is connected to the leads; and

a sealant which is provided between the leads and the
First thermal adhesive resin laver and between the lesads and
the second thermal adhesive resin layer,

wherein the sealant has thermal adhesive resin and fine

resin fibers.



the second thermal adhesive resin layer, wherein the sealant has thermal
adhesive resin and fine resin fibers. 102 I!. A battery comprising: a
laminate film having a metal layer and a thermal adhesive resin layer; a
battery element which is covered with the laminate film; a positive
electrode lead which is connected ta)a positive electrode of the battery
element, is sandwiched between opposing thermal adhesive resin layers,
and extends outside the laminate film; a negative electrode lead which is
connected to a negative electrode of the battery element, is sandwiched

between op}[l)ogin, tggrmal adhesive resin layers, and extends outside the

laminaté film; aAd & sealant which is provided between the positive

e'ectfaodg%'%%%g@%t iﬂﬁg%laixeefsﬁe&tfgd%ﬂ'_gégaanﬁa%@thsm}a'aadmétyﬁal

resin and fine resin fibers, wherein the positive electrode lead and the

L ghegative l%%%@%alﬁég extend in the same direction, and at least a
portion of the surface of the positive electrode lead facing the negative

electrpdeJead pverlaps-at feash aportion ofthe suface efthenegative nate
electrode lead
Tilm;

a positive electrode lead which 1s connected to a
positive electrode of the battery element, is sandwiched
between opposing thermal adhesive resin lavers, and extends
outside the laminate f£ilm;

a negative electrode lead which I1s connected to &
negative electrode of the battery element, 1s sandwiched
betweaen oppesing thermal adhesive resin layers, and extends
outside the laminate film; and

a sealant which 1s provided between the positive
electrode iead and the negative electrode lead, and has thermal
adhesive resin and fine resin fibers,

wherein the positive electrode lead and the negative
electrode leéd 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 lesad
facing the positive electrode lead in a thickness direction

of the battery through the sealant.



facing the positive electrode lead in a thickness direction of the battery
through the sealant. 103 12. The battery according to claim 11, where an
extended portion of the positive electrode lead extending from the
laminate film and an extended portion of the negative electrode lead
extending from the laminate film até different in length, and an extended
portion of the sealant extending from the laminate film has a length equal

to or larger Ran theJenIgth of a shorter extendegf)rgrion from the
. l 1 1 r .
exte%ged p%l)r ?on}%aoT t%eyp(')astl:tcl:v%ré{’l)%rclt?ocTeO lead and the negative

electrode lead, 13, The battery.according to.claim 11:ar 12 ;wherginthe . - 4

positive electrode lead and the negative electrode lead have a width

ox €0ualk to,ordargerithan 50% qf the width of the battery-element gnd egual o«
to or smaller than 95% of a battery width.

the negative electrode lead extending from the laminate film
are different in length, and

an extended portion of the sealant extending from the
laminate £ilm has a length egual to or larger than the length
cf a shorter extended portion from the extended portions of

the positive electrode lead and the negative electrode lead.

12, The battery according to claim 11 or 1Z,
wherein the positive electrode lead and the negative

electrode lead have a width egual to or larger than 50% of the

o

width of the battery element and egual to or smaller than 85

of a battery width.



