DESCRI PTI ON ELECTROCHEM CAL DEVI CE AND PROCESS OF MANUFACTURI NG SAME
TECHNI CAL FI ELD [00011The present invention relates to an el ectrochem cal
devi ce capabae of being applied to,a lithium-ion secondary battery or an
el ectric doubl e-layer capahitbr used as a nower source for, e.g,< electric
vehi cl es and nobil e phbnes. and al¥FFGEREN to a. nmethod for manufacturing
the el ectrochem cal device.. TECHNI CAL BACKGROUND [ 0002] packagi ng-

| am nated material wi dely used as a packaging material in the fields of,
e.g., nedical supplies and foods is also conventionally used as an outer
packagi ng filmefescrmmetect peeheni ARD HRYCESS SOENMANURADEURENE SAME
encapsul ati ng el ectrodes and el ectrol ytes,and greatly contributes to the
wei ght and thi ckness reduction thereof, rnnn 1Conventionally, a structure
is disclosed, in which

TECHNICAL FIELD

[0001] The present invention relates to an electrochemical
device capable of being applied to, e.g., a lithium-ion
secondary battery or an electric double-layer capacitor used
as a power source for, e.g., electric vehicles and mobile
phones, and also relates to a method for manufacturing the

electrochemical device.

TECHNICAL BACKGROUND

[0002] A packaging laminated material widely used as a
packaging material in the fields of, e.g., medical supplies
and foods is also conventionally used as an outer packaging
film for an electrochemical device such as a battery
encapsulating electrodes and electrolytes, and greatly
contributes to the weight and thickness reduction thereof.
[0003] Conventionally, a structure is disclosed, in which
power generating elements including electrodes and
electrolytes are enclosed by a package made of an outer
packaging film and the peripheral edge portions of the outer
packaging film are fusion-welded by heat sealing with the
lead terminal protruded outside (see, for example, Patent

Document 1).



power generating elenments including electrodes and el ectrol ytes are
encl osed by a package nade of an outer packaging filmand the peripheral
edge portions of the outer. packaging filmare fusion -wel ded by heat
sealing with the lead term nal protruded. outside (see: for exanple, Patent
Document[)04] ami$ech ed mattef PAcHLHEY al hiftr fP4er Str detPAre2Phe?udi ng
an outernost: |ayer made of, e . g polyethylene t er eph thal ate (PET) or
n.yl. omamiantah manernwst hayera whixdhidemes it ¢ontactE RIS 2 tro
yte , etc. , and is made of a heat. adhesive mat e 1, (for exanple high
density polyetdwit ene b awadensifty pobyet hpbenechyleneartdrefiifvdldeasity
pol ypel Lena , polyethylene series iononer, pol yo 1. ef in resin suct as
pol ypr _opyllfﬁeﬂe) or [ﬁg%mheaﬁat eLn Packagings { tillapdis phavindedoweth anto
metallic fo FL,such as an alinninina foil or a SUS foil, as an internedi ate
| ayer to prevent intrusipn o tint_fro he o i de.a apgea §. 5 ¢ Of
the el ég%F%théN*?%n1?§%pFﬁé%%éemjt%%%éépegﬁétog%hgﬂgﬁéctgfo %h gﬁ?tca
device. The outernost | aver is provided to give chani cal st to
prot ect ¥HeeTEtfal MEEFdial cdhOg t S¥PIPL Gt ilﬁlggvfih einﬁtléyrre]a?j; é@ﬁ %/%Eeto
t hereby serve protection acTa ins t external_ forces caused g , &,
st abbi ngl $00GEIsUGHY ancélesbiepivon- XxEREar de¥if ceearn e BP %‘ﬁEE@ilgé‘eo | L
| owsPs, Packaging lamnated mat e ri al is cut. int 0, for exanple, a
squar e shalpeciiplobtai mearicen elonpaeckagi mpiidlafinm arsearte iSHGihi chS
el ements such as electrodes and elec ro lyt. as are packaged with the outer
0 a Caacfoipgréhe1seal .irg portion; such as a peripheral edge portion of
the out at packaging f .11lmis t he rag conpr es is 'l On hond.ed , Thus
results @o§§?|lngTﬂ£ egge%gocm%nﬁg%i@¢eg§miﬁ sygh as-ghetdd odestanda

g fo' f'bi,

electrolytes in the outer packagin

rflorbil%éégffgérggkﬁédgg&ﬂiQ%!%%&tg§uminum foil or a SUS foil, as an
intermediate layer to prevent intrusion of moisture from the
outside and evaporation of the electrolyte from the inside
with respect to the electrochemical device. The outermost
layer is provided to give mechanical strength to protect the

metallic foil constituting the intermediate layer to thereby

serve protection against external forces caused by, e.g.,

stabbing.
[0006] Such an electrochemical device can be produced as
follows. A packaging laminated material is cut into, for

example, a square shape to obtain an outer packaging film.
In a state in which elements such as electrodes and
electrolytes are packaged with the outer packaging film, the
sealing portion, such as a peripheral edge portion, of the

outer packaging film 1is thermo-compression bonded. This



el ectrocherci cal device, each outer end portion is exposed to the outside
via the sealing portion of the outer packaging filmand the portion of tbe
| ead term nal corresponding to the sealing portion is adhered to the heat
wel di ng synthetic resin of the innernost |aver of the outer packaging film
At the tigmidfst henseabihgnohowdvereldai roehercase, HENEGF t eitfithal 28
sonetinmes break through the innernost |ayer of the outer packaging filmto
be broughtednt@icondadte Wodbrdhetaet ahl toef oiteofptheaphrer ietiat e | ayer
causing a short circuit, 1 0008] To prevent such a problem a technol ogy
that a | eaghierm nah iscgevered  wi th synthethe reserméariespondi ng tioea
sealing portion of an outer packaging filmhas been traditionally proposed

(see, Patent, DOGUIENL,?2) de§9<ét%iéf g%%ﬂ Iyeuéékt@ﬁdtéébﬂ%ﬁ% a-pydd@lcef the
g

| ead term nal correspondi ng. sealing portion of a positive side |ead

term nal or a negative, si | ead termnal  i.s_previ I r i heat
seal i ng 5@%tﬁ@?§g%ﬁe§Fﬁifgﬁﬁ ﬁ?ﬁ%@%gEgeﬁtﬂﬁncé§259§%e¥%ﬁ%¥eﬂggﬁﬁ%$ggg of
providing.a covering filmon a. lead term pal is.agﬁlied . hom%ﬁﬁ{

suf fi ci eht IBealongtéanR6E tBeToR ai hel died ot PREHFFT ciCEHt SSaas Y be?ween
the synthetic resin which is a structural. conponent of_the covering,film
and the wetabemhich poraiost rictadarednbonshe ofeathe’sEad ef ¥ihar t1whi ch
causes an obstacle in eytending a battery cyhle life, [0010]In order to

sol ve t hi-ssphobkerheainthechnelogyvkas dfeerhal rezmy widlsediosediiin. whiEh an
adhesive synthetic resin |ayer having good adhesion to netals as an

i nner nostyLavere apsnasid atdRg syt habieveresiim | ayee, anse| efte réska
| ayer as an outernost |ayer are lamnated oii a lead termnal in this order

(see. €0 LRhENt JRGTAL 3rofR! OB AT DCALENT Se PATERT 1II0CNENT Se 1001 1]

Pat ent cunen apanese am ned Lai d-open Patent Publication. No.

859-3870§u é:l.?- D-pagc-lgaSg?Pr?& film to be brought into contact with the

metallic foil of the intermediate layer, causing a short
circuit.

[0008] To prevent such a problem, a technology that a lead
terminal is covered with synthetic resin corresponding to a
sealing portion of an outer packaging film has Dbeen
traditionally proposed (see, e.g., Patent Document 2).
Specifically, in the technology, a portion of the lead
terminal corresponding to a sealing portion of a positive
side lead terminal or a negative side lead terminal 1is
previously covered with a heat sealing synthetic resin film.
[0009] Even in cases where a technology of providing a
covering film on a lead terminal is applied, however,
sufficient sealing cannot be obtained due to insufficient
adhesion between the synthetic resin which is a structural

component of the covering film and the metal which is a



Pati ent Docunent 2: Japanese Unexam ned. Lai d-open Patent Publication No.

R10- 302756 (JP-A-10-302756) Pat ent Docunent 3: Japanese Unexam ned
Lai d- open Patent Publication. No, 2001-37184 (JP-1e2001-57184) SUMVARY OF
THE | NVENTI ON PROBLEMS TO BE SOLVED BY THE | NVENTI ON [ 0012] Even in the

el ect r ochienicalr aevicosrhe caftor efreriticoneefdsthraidtinee,, however CaIFée #as a
probl em that sufficient sealing. cocd not be obtained between. the

resi n ofohhdiead hmermosttéagsngcanseitatingvthe outer packaging filmand the
olefin resin Layer of the outernost |aver provided on the |ead termnal.

This propbemijs consicdeled t6 ke lcausediby gmevenness itedrenpierat unes of
the sealing portion at the time of executing heat sealing., [0013]Preferred
acabodi nents of ~Lhe PrEsentodventl OPpndk8 an adhesive synthetic resin
layer having good adhesion to metals as an innermost layer,
an insulating synthetic resin layer, an olefin resin layer as

an outermost layer are laminated on a lead terminal in this

order (see, e.g., Patent Document 3).

PRIOR ART DOCUMENTS
PATENT DOCUMENTS
[0011] Patent Document 1: Japanese Examined Laid-open Patent
Publication No. S$59-38708 (JP-B-59-38708)

Patent Document 2: Japanese Unexamined Laid-open
Patent Publication No. H10-302756 (JP-A-10-302756)

Patent Document 3: Japanese Unexamined Laid-open

Patent Publication No. 2001-57184 (JP-A-2001-57184)

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0012] Even in the electrochemical device having the
aforementioned structure, however, there was a problem that
sufficient sealing could not be obtained between the
synthetic resin of the innermost layer constituting the outer
packaging film and the olefin resin layer of the outermost

layer provided on the 1lead terminal. This problem is



made in view of the abovenentioned and./or other problens in the rel ated
arts, The preferred enbodi ments of the present invention significantly

i nprove the existing nmethods and/ or devices, [0014] The present invention
was nmade in view of the aforenmenti oned background, and ai nst oprovi dean

el ect r ochens tatredvice tand- @i pehabac turdV sy afet hbd 6erperature of the

el ectrocherdcal devi cecapabl e of enhanci ngseal i ng performance between. a | ead
t erm nal seoveng ngofilon amd ane outee packagtngihy| heto seeliedl-roper
sealing to thereby. inprove durability. [0015] The ot her purposes and

advant ageso0f 1 t he presented nvepbiiomenitsl e appapertehromitveentpiref eared
enbodi nents descri bed bel ow. MEANS TO SOLVE THE PROBLEMS rc 1 02U LCi i

made in view of the abovementioned and/or other problems in
the related arts. The preferred embodiments of the present

invention significantly improve the existing methods and/or

devices.
[0014] The present invention was made in view of the
aforementioned background, and aims to provide an

electrochemical device and a manufacturing method of the
electrochemical device capable of enhancing sealing
performance between a lead terminal covering film and an
outer packaging film to secure proper sealing to thereby
improve durability.

[0015] The other purposes and advantages of the present
invention will be apparent from the preferred embodiments

described below.

MEANS TO SOLVE THE PROBLEMS
[0016] The above problems are solved by the following means.
[0017] [1] An electrochemical device comprising:

a laminated-type outer packaging film having at least an
innermost layer made of heat adhesive synthetic resin;

an electrochemical element covered with the outer

packaging film;



[0017] The above protdens are solved by the foll ow ng neans.

el ectrochem cal device conpri sing: a | am nated-type cuter packagi ng
film having at | east an innernost |aver nade of heat adhesive synthetic
resin: an el ectrocham cal el enent covered with the outer packaging
film a lead. term nal having an inner end portion electrically
connected to the el ectrochem cal el enent and an outer end portion protruded
to an. outside fromthe outer packaging film; and a lamnated -type

| ead term nal covering filmhaving an outernost |ayer nmade of heat adhesive
synthetic resifn cespatibhenyi thatheyianermiost dayepoofidhee bateri@ackagi ng
film the lead. termnal covering film being arranged corresponding to a

seal i ng perhhont8f dhensuliic tpackaaiing iIf ¢l dhent andWigreitR rt &ied peald inth
portion of the, outer packaging filmis welded by heat sealing with the

| ead ter gwelcrﬁa@@wit?oh%% Wu@é‘fid@etf%ﬁnthfeh%u%\ierﬂﬂic%im_] 8Nbn; and

wher ei n nmelting point of: the outernost |ayer of the lTead term nal

covering film AS1§ﬁ&ngeﬁeetkg$feﬁefaﬁam[%6ali§iaﬁ% ggog%ef@ of 1 { e HLRneLToSE

| ay. er of the outer packagi film ectrochem cal device
The i nner MBSE IGyer 5 he BAar Bhckaohhg Fulorand a hortiig porae ol the
"d] The: cPRERT bERGRIEA G0 LT GE T LI PYG: Th TAem LB S BT e THo
mel ting point_of the innernost |ayer of the outer packaging filmis 124 C
or nore. the lead terminal covering film being arranged corresponding
to a sealing portion of the outer packaging film,
wherein the sealing portion of the outer packaging film is
welded by heat sealing with the lead terminal sandwiched by and
between the covering film, and
wherein a melting point of the outermost layer of the lead
terminal covering film is set to be lower than a melting point
of the innermost layer of the outer packaging film.
[0018] [2] The electrochemical device as recited in Item 1,
wherein a difference between amelting point of the innermost layer
of the outer packaging film and a melting point of the outermost
layer of the lead terminal covering film is 9 °C or more.
[0019] [3] The electrochemical device as recited in Item 1 or

2, wherein the melting point of the innermost layer of the outer

packaging film is 124 °C or more.



[0020][4] The el ectrochem cal device as recited. in any one of Itens | to
2, wherein a thickness of the lead termnal covering filmis 0.08 to 0.25
nm [0021] [5] The el ectrochem cal device as recited in any one of itens |
to 4, wherein the nelting ?oi nt of the outernost |ayer of the | ead term nal
covering GGAGh k1687 orlper6AchpOD22] L6} 1TRe 28| EECHGERNTCA ™ deVite as
recited in any one of Itens | to 5, wherein the innernost |ayer of the

pat er packagtagsfil mand t heheutennestthayerest phe Headlealfn aImesvet i ng
filmare made of the sanme series synthetic resin. [0023]F71 The

el ect r ocherdcialg devircel as) regited j 16 Ifem 6, wherein the innernost: |ayer
of the outer parkaging filmand the outernost. |aver of the |l ead term nal
coveri ng JdJim ar s mde, of cpLet Bk ea1syabhek ast eticlcdD0zdlamal ofhe

el ectrochem cal device as reoitad. in any. one of Itenms 1 to 7, wherein. a

hi ck h ] L 0. : i cal
dovi o0 22 £ SEFTRa ") Roarly ORGCBF Tt GE TR B, Whorel o t he of golt ochon ool

el enent is provided th_battery-. generating_el enents,jncluding east a
posi ti vé%y%tQ%dg}e:ie%g%?¥q}brY%} ec? Youetd aht 8| le%tjr?% yt eei !ﬁ?elr)%%gl'evd

between the positive electrode and the negative el ectrode.. [0026 [10%A
met hod of0@RihUf abt Lr i BieanleresorbeRérpdalcevdsd 8 Tare tRst hdd %%er?? i ng:
a step of preparing- a |am nated-type outer. packaging. film having at

| east arpf nmeenwstl | ayers, maderefinhgate aélhesrm@SEyg{ah@tl’l cofeding @ater

el ectrochem cal clenent, a lead termnal. and a | am nated-type | ead

terni nalpcoverimg Film hawd nghanooutenoest layer ohdehef lweat adheshue
synthetic resin conpatible witb. an innerno5t |ayer of the outer packagi ng

film a 5@%&1}9@,@11}5 oftheqout er pRst sheer sberng sehrhochel ewsannel ting
poi nt of the 1nnernost |ayer of the outer packaging film
[0023] [7] The electrochemical device as recited in Item 6,
wherein the innermost layer of the outer packaging film and
the outermost layer of the lead terminal covering film are
made of olefin series synthetic resin.
[0024] [8] The electrochemical device as recited in any one
of Items 1 to 7, wherein a thickness of the lead terminal is
0.2 to 0.5 mm.
[0025] [9] The electrochemical device as recited in any one
of Ttems 1 to 8, wherein the electrochemical element 1is
provided with battery generating elements including at least
a positive electrode, a negative electrode, and electrolyte
interposed between the positive electrode and the negative
electrode.

[0026] [10] A method of manufacturing an electrochemical

device, the method comprising:



a step of covering a part of the lead termnal with the covering film

a step of accommodating the el ectrochem cal elenent with the outer

packaai nq film a step of electrically connecting an inner end
portion of the lead terminal to the electrochem cal elenent with the outer
end portion of theo ead t@?@‘ﬁ’%ﬁ#nﬁrcﬁr&é@&nPFSE_FHBeou?‘éFeﬁap T m
and a step of welding a sealing. portion of the outer packaging film
to the coiierimg fid nepettasal by coveringt theeredddeefi nEd by Heative
sealing. :100272[ 112 The net hod of manufacturing an el ectrochem cal device
as reci tgghimed temddinwheneknecthe cheatiseal engmehtt he sleald rigepoitd bn of
the outer packaging filmis perfornmed at a tenperature higher than the

mel ting paint: of, the innersost d-ayereofitde edterinpackagi ngabiihm dy 20 0

rit nore. device as recited in Iltem 10 or ii, wherein a tine for the heat

sealing of_ the seali ortj of _the er kN iHtmdis setrdoi3 to 3
9 0%§$ﬁﬂﬂ5%;:#%%e Ndﬂ@ﬁé ?% h?&ﬁ aRaekaging ofidRdt r

seconds. ( ON [002qg] According to the invention of Item
(1], the nEItlng&e with an innermost layer of the outer packaging

compatih
film, a melting point of the outermost layer being set to
below a melting point of the innermost layer of the outer
packaging film;

a step of covering a part of the lead terminal with the
covering film;

a step of accommodating the electrochemical element with
the outer packaging film;

a step of electrically connecting an inner end portion
of the lead terminal to the electrochemical element with the
outer end portion of the lead terminal protruded from the
outer packaging film; and

a step of welding a sealing portion of the outer
packaging film to the covering film partially covering the
lead terminal by heat sealing.

[0027] [11] The method of manufacturing an electrochemical
device as recited in Item 10, wherein the heat sealing of the
sealing portion of the outer packaging film 1s performed at a

temperature higher than the melting point of the innermost

layer of the outer packaging film by 20 °C or more.



poi nt of the outernost |ayer of the |lead termnal covering filmis bel ow
the nelting point of the innernost |ayer of the outer packaging film
Therefore, when the sealing portion of the outer packaging film is heat
sealed/ even if the tenperature difference occurs between the inner_rmit

| ayer of [@%8 but éA2packdes ngeERPi afd "ere GRS ayereofF PhecTead
termnal coveting filmso that the outer packaging. film side becones

hi gher. daevtespesature, tacheimelttieng I6F ¢ohe lilnnetlmpstin ager-i6f the obher
packaging filmand that of the outernost |ayer of the |ean term nal

coveri nghddt MseegUhgal st hien paraldel poFet ohhist r easomutatr t hecsealinog
portion, the outernost |ayer of the lean termnal covering filmand the

i nnernost; {ayer of . the outgrgpackaghng filmevenly nelt and harden, which
effecti vejfy i nproves the sealing performance at the sealing portion,

[ 0030] According to the inve.ntion. of ItemHH, the difference between the
melting point of the outernost |ayer. of the lead term nal covering film
and the nelting point of the innernost |ayer of the outer packaging filmis
9 Cor HOreESHh eT%Fr:e,INYﬁgTEBBer nost |ayer of the lead terninal covering
filmand, the innernost |ayer of the outer packaging. filmnelt eyen nore
evenly at002he tinkcepraent sealtisg, T%Mﬁftqi%r‘%%&t‘?rﬁp%besggﬁemg &-PHg'
performsdr:e.. [0031] According to the invention of Item[3], the nelting.
poi nt of pbieti fertimst ouayemmosft t heveut exf padekagdiead Ligwrinzsl 129veriog
above. Therefore, the heal - resistance as an el ectrochendcal el enent can be
secered, £{ 09325 Ase0bdi REct endlhe rignventriton Of che eimbdinosi nteyeheof the

outer packaging film. Therefore, when the sealing portion of
the outer packaging film is heat sealed, even 1if the
temperature difference occurs between the innermost layer of
the outer packaging film and the outermost layer of the lead
terminal covering film so that the outer packaging film side
becomes higher in temperature, the melting of the innermost
layer of the outer packaging film and that of the outermost
layer of the lead terminal covering film occur almost in
parallel. For this reason, at the sealing portion, the
outermost layer of the lead terminal covering film and the
innermost layer of the outer packaging film evenly melt and
harden, which effectively improves the sealing performance at
the sealing portion.

[0030] According to the invention of Item (271, the
difference between the melting point of the outermost layer
of the lead terminal covering film and the melting point of

the innermost layer of the outer packaging film is 9 °C or



thi ckness of the lead termnal covering f..LItn is set to a. predetersdned.
thi ckness, the covering film can be adhered to the lead termnal w thout
gaps, which further inproves the sealing performance. [0033]According to
the invention in Item|[5], since the nelting point of the outernost |ayer
or the leackt er rfitrale cover | Ajef idUR91188 GEVEF el oW} t hé3for k&M Hifty at
the time of heet sealing can be inproved, [0034] According to the invention
of ItemdoBdsisy neéelhheniinnérenosindayest ofayhe o6t shepaskayl mpdiamand t he
outernost |ayer of the lead termnal covering filmare nmade of the sane

series synthetdceresén, nbhei eveanpaticbidid y iy iatg Hdwer heatliseal iwigican. be
effectively exerted, [0035] According to the invention of Item[7], since

the i nner st | ayer, of & he, out ei) packagl g fihmand the outermost |ayer of

the | ea covering m are nmade of the same olefin series

Lead Termnal o 'mare’ mde !
o Teoti VETY Bkor t 6t CBHE L Ro . BEREcAT F Bii P ande W ah Foepeer (o 8 30,

el ectrolyte can be further' inproved. . . .
point of the innermost layer of the outer packaging film is

124 ©°C or above. Therefore, the heat resistance as an
electrochemical element can be secured.

[0032] According to the invention of Item [4], since the
thickness of the lead terminal covering film is set to a
predetermined thickness, the covering film can be adhered to
the lead terminal without gaps, which further improves the
sealing performance.

[0033] According to the invention in Item [5], since the
melting point of the outermost layer of the lead terminal
covering film is 168 °C or below, the workability at the time
of heat sealing can be improved.

[0034] According to the invention of Item [6], since the
innermost layer of the outer packaging film and the outermost
layer of the lead terminal covering film are made of the same
series synthetic resin, their compatibility during the heat
sealing can be effectively exerted.

[0035] According to the invention of Item [7], since the
innermost layer of the outer packaging film and the outermost
layer of the lead terminal covering film are made of the same

olefin series synthetic resin, their compatibility during the

10



[ 0036] According to the invention of Item[S], since the thickness of the
lead. termnal is set to 0.2 to 0.5 mm the heat radiation restraint of the
lead termnal at the time of heat sealing is conducted effectively in an

el ectrochem cal device that allows passing of high currents, and the
probesmheaﬂlBEamangaksnlbémshefﬁen@dveP&03$&$E@%idlé@K¥otbﬁthﬁR%ﬁ4bn of
Item[9], since the el ectrochem cal elenent also includes a generating

el ement 1ofsia thalderyita thdpeshaped batd er yehavinglythi ghnséal i fgrther
pertorance at the lead termnal pull-out art can be easily provided.
[0032]Aq9&ﬁQJ Jug to the invention of. Item[1.0],an electrochen cal device
of the présent Invention can be assuredly' Produced [ 00391According to the

invent]. :ﬂgalte Jé%gdléﬁl%Betﬁﬁﬁliﬂgeﬂeféﬁogfohkkﬁ? odter cpackagimng

film heat ling is con a tenperature hi gher than She nelting'
poi nt of the inner of the o by C gy, nore.

TherefOFQHQﬁﬂﬁ%ﬁnggtEhesgéqq1 - peEr ot ﬁéescan%%b af%a|ne dut bei ng

i nfluenced by heat radiation by the |ead._term nal 103Accord|n o the
i nventi éreadf Fa@ha iy, r@ﬁﬁéélpﬁeQﬁrﬁ??o*e%@etﬁéﬁﬁng aﬁln&hQMﬁ%Wge éect
to the sealing portion.

heat sealing is conducted effectively in an electrochemical

device that allows passing of high currents, and the
processing time can also be shortened.

{0037] According to the invention of Item [9], since the
electrochemical element also includes a generating element of
a battery, a thin-shaped battery having a high sealing
performance at the lead terminal pull-out part can be easily
provided.

[0038] According to the invention of Item [10], an
electrochemical device of the present invention can be
assuredly produced.

[0039] According to the invention of Item [11], at the
sealing portion of the outer packaging film, heat sealing is
conducted at a temperature higher than the melting point of
the innermost layer of the outer packaging film by 20 °C or
more. Therefore, appropriate sealing performance can be
attained without being influenced by heat radiation by the
lead terminal.

[0040] According to the invention of Item {12], since the

time for the heat sealing with respect to the sealing portion

11



of the outer packaging film is 3 to 8 seconds, a high qual Thi

el ectrochem cal device having an assuredly seal ed sealing portion can be
manuf act ured. effectively, BRI EF DESCRI PTION OF THE DRAWNGS [F , 1] Fig.
1 is a cross-sectional view show ng an encapsul ated state _of a thin-shaped
bat Lel y @ Wi chiteer ebeckedthent ¢aln #8vp céCadc HEHME St o Can b st drentY of
the present invention is applied. [Fig. 2] Fig, 2 is an expl oded _

per spectd e i @vihshiova ng ddhel dehi ireshiagedabat eesyrEald s&%@ﬁe%efﬁﬁ%llng
encapsal ation, ryi Fig, 3 is an exploded cross-sectional view of the

t hi n- shaped: hat teny Hd mmencapstbatetrstates1yFig, 4]4 is an enl arged
cross --sectional view of the port ion "IVin [Fig, 5 Fig, 5is a

per spective view showi ng the sealing portion of the lead term nal of the
thin--shaped te:tery and. vicinity- thsreof, [Fig. 61 Fag. 6 is a

Cross-s | I SO SEAk portion of ths lead term nal and.
Vi cini t%{iﬁgraﬁe%%léﬁ#a Sea edrhgfate. iﬁ?g. 7] Fig, 7 is a. perspective

vi ew showi n‘g a. state in which an el ectrochem cal elenent is acconmbdat ed
in a bagl??%®! processed outer packaging film

[Fig. 1] Fig. 1 is a cross-sectional view showing an
encapsulated state of a thin-shaped battery to which an
electrochemical device according to an embodiment of the
present invention is applied.

[Fig. 2] Fig. 2 is an exploded perspective view showing the
thin-shaped battery in a state before encapsulation.

[Fig. 3] Fig. 3 is an exploded cross-sectional view of the
thin-shaped battery in an encapsulated state.

[Fig. 4] Fig. 4 is an enlarged cross-sectional view of the
portion “A” in Fig. 3.

[Fig. 5] Fig. 5 is a perspective view showing the sealing
portion of the lead terminal of the thin-shaped battery and
vicinity thereof.

[Fig. 6] Fig. 6 is a cross-sectional view showing the
sealing portion of the lead terminal and vicinity thereof in
a sealed state.

[Fig. 7] Fig. 7 is a perspective view showing a state in
which an electrochemical element is accommodated in a bag-

like processed outer packaging film.
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[Fig. 8 Fig. eis a table showing results of sealing performance

eval uations of Exanples and Conparati-ve Exanples, BEST MODE FOR CARRYI NG
OUT THE | NVENTI ON [ 0042] Enbodi nents of the present invention will be
explained with reference to the draw ngs. EO00433,Fig, 1.

cross- secticondl] vikew shdwi rigs ark enicapsail atleistat & St H § hlc?fﬁsr%ep?e]dl%t tery

to 1,,,Mch an electrochem cal device is applied: Fig. 2 is an eXfl odecz.
per spectdere& otineitcof dshel tai insrshape debard eey and gCompat @t bet ofeample
encapsudation, and Fig, .) is an exploded perspective view of the

t hi n- shaped battery in an encapsul ated statEn [0044]In. Figs. a. to 3, this
t hi n-shaped battery includes two sheets of outer packaging filns 4 and 4

Wi th ci reunf grantialy edos.Paid i ons +her Melkyryekded and the internal

porti ons seal e an el ectrochem cal elenent. 10 acconmodated inside the

out er C |ng f ns-4 and 4 p of er an in ich
the inn Ol%é@g] port Hb%%djé%e%%% 68%asa%¥1ee %g%%?‘h ozégg%lglggnngqé?eld t%g]t he
el enttechem cal elenent 10 and the enter _end,nprtions 5b and 6b as the

ot her e Ths” are %%‘(%%’é%%c?ot?hEhﬁu%?Hé f-the outer packaging f. |ns
4 and 4, and covering films 7 and 7 ,covering the positions of the |ead.
terninal[(B4&hd 6 coreespondiing t® tﬁéoﬁﬁrﬁéﬁglﬁﬁiﬁﬁ-l offd €% el THG Hor t7#0n 4d)
of the outer packaging films 4 and 4. [0045] The el ectrochem cal el enent 10
i s constditadesy byt daninatiag @ pesi tihiev-ellectadoddat tawti  4°negat Fe an

el ectrode! 2 via an electrolyte portion 3, The electrolyte portion 3 can be

const i t uted- by chefi dxanpies i@ canpi aaglardf Aisepar atier and eketodefyte,

e. conbi nation of a separator and
perspective view of the thin-shaped battery in a state before
encapsulation, and Fig. 3 is an exploded perspective view of
the thin-shaped battery in an encapsulated state.
{0044] In Figs. 1 to 3, this thin-shaped battery includes
two sheets of outer packaging films 4 and 4 with
circumferential edge portions thermally welded and the
internal portions sealed, an electrochemical element 10
accommodated inside the outer packaging films 4 and 4, a pair
of lead terminals 5 and 6 in which the inner end portions 5a
and 6ba as one end portions are connected to the
electrochemical element 10 and the outer end portions 5b and
6b as the other end portions are exposed to the outside of
the outer packaging films 4 and 4, and covering films 7 and 7
covering the positions of the lead terminal 5 and 6

corresponding to the pullout portions (sealing portion 4d) of

the outer packaging films 4 and 4.
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electrolyte, only gel electrolyte, or only solid. electrolyte, Needless to

say, the electrolyte oortion | is not limted to one of the exenplified
structures, [0046] The positive electrode | and the negative electrode 2 are
constituted by coating a suxface of a netallic foil, such as, an al um num

foil or [@dpper fWid , ehiethracpesiirive el estrbde Gratéri @PSsUERTES, & q, ,
Li Co02 or LiCoMp.04, and a negative electrode material, such as, e-g,
Li C6Ti 50%k2q: daspeetd vebyi tLogether<ruideh la @at bonneopddeei ve seiavs ny
mat erial and a binder. [0047] The inner end portions 5a and 5b of the pair

of Lead fsgr rgrpaé%ét@@ﬂ%éea greaeh f3i.xedrt® ehecposiviwepetredonodeordme
negati ve el ectrode 2ofthe el ectrochem cal el enent 10by; wel di ng; and

el ect i gal |y, connect ed. therreto...L0048) The outst»packagbng o idnadshas

| ami nate structure, for exanple, a three-layered. structure havinc an

innernost | ayer 41, an internmediate | 4 d '
showni|?4§(}eéﬁqﬁﬁpﬁﬁﬁ%7nnét nggﬁniﬁxgé céﬁs??tu?%ﬁg%%ﬁgﬂ?ﬁg¥kgygga%gs?gn

(thernoplastic) synthetic res-H_sel ected from i i
exanp|e,e}ﬁ@ﬁr%ky£§¢yonly gel electrolyte, or1gxi§¥égﬁﬁdrgﬁé%¥£ghyggr

Needless to say, the electrolyte portion 3 is not limited to
one of the exemplified structures.

[0046] The positive electrode 1 and the negative electrode
2 are constituted by coating a surface of a metallic foil,
such as, e.g., an aluminum foil or a copper foil, with a
positive electrode material, such as, e.g., ©LiCoO; or
LiCoMn,0,, and a negative electrode material, such as, e.g.,
LiC¢Tis012, respectively, together with a carbon conductive
enhancing material and a binder.

[0047] The inner end portions 5a and 5b of the pair of
lead terminals 5 and 6 are each fixed to the positive
electrode 1 or the negative electrode 2 of the
electrochemical element 10 by, e.g., welding, and
electrically connected thereto.

[0048] The outer packaging film 4 has a laminate structure,
for example, a three-layered structure having an innermost
layer 41, an intermediate layer 42, and an outermost layer 43
as shown in Fig. 4. The innermost layer 41 is constituted by
a thermal adhesion (thermoplastic) synthetic resin selected

from the group including, for example, high density
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pol yet hyl ene, |ow density- polyethylene, linear |ow density polyschylehe,
pol yet hyl ene series iononer, and polvolefin resin such as pol ypropyl ene. The
outernost |aver 43 is constituted by polyethyl ene terephthalate (PE) or

nyl on, E(30491The internedi ate | ayer 42 of the outer packaging film4 is
made of relyetdalMliend oi [Losel @eRad t¥r dry LY OF exahpl e, a7 CRPRUA TR Br
SUS foil.'The intermediate |ayer 42 effectively prevents intrusion of

moi st ur e dfinemithesrout simel wridivlceyaporat ¢on bfneleet r iyt e I3 bR theln
inside, On the other hand, the outernpst |ayer 43 gives nechanic strength to
protect thed nterdi abe | pyetp43py1605011 n The outtermpackadbpmgrf i £m 41of
this enbodi nent, as the innernost |ayer 41, a packaging | am nated materi al

formed by foridng.@ o Ysd Bk nay edoanstrebehealapel ypropybeneyfohm having a
mel ting poirnt of, e,dgd., i%%éoc into a bag shape is used. [00511The posi?ive

el eCtrOd[POOsi9d]e andTI?eEQaltnltve‘?fm%de_chtreOdﬁayer 42 of the outer packaging

Film 4 is made of a metallic foil selected from, for example,
an aluminum foil or a SUS foil. The intermediate layer 42
effectively prevents intrusion of moisture from the outside
and/or evaporation of electrolyte from the inside. On the
other hand, the outermost layer 43 gives mechanic strength to
protect the intermediate layer 42.

[0050] In the outer packaging film 4 of this embodiment,
as the innermost layer 41, a packaging laminated material
formed by forming a dry-laminated unstretched polypropylene
film having a melting point of, e.g., 168 °C into a bag shape
is used.

[0051] The positive electrode side and negative electrode
side lead terminals 5 and 6 are each made of a metallic foil
of, e.g., aluminum, copper, nickel, or stainless, and have a
thickness of 0.2 to 0.5 mm.

[0052] In other words, the lead terminals 5 and 6 are
required to lower the electric resistance to allow the
passing of high currents, and therefore the thickness 1is
preferably set to 0.2 mm or more, but preferably 0.5 mm or
less at a maximum. This is because when the thickness

exceeds 0.5 mm, it becomes difficult to fill Dboth width end
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side lean termnals 5 and 6 are each nmade of a netallic foil of, e.g.,

al um num copper, nickel, or stainless, and have a thickness of 0.2 to 0,5
nm [0052-:1n other wards, the lead termnals 5 and 6 are required to | ower
the electric resistance to allow the passing of high currents, and

t her ef opggthe ofhiceknassd sprefrerabl y sed 6 owdER Awmohepofel Sbut? Fréter abl y
0,5 mmor less at a maxinum This is because when the thickness exceeds 0,5
mo, it hecames,diffhgulsti 1o il kiaboth mbgt heend edgesiofathe Iseading
termnals 5 and 6 with synthetic resin such as a coveting film?7, which may

cause deteeréio%%%j%g._ sealing. -orichtunce, Corresponding to the
0

porti on¥” he outer packaging film4 which will be heat seal ed, both
the lead terminals _Sand 6 _ar.e each prelim L1y coMered with coygrdmng.
films 7 48837 eac Oﬁ&ﬁsﬁﬁngﬂﬂ% b e o.B‘gémn

ckness 0 to 0,25 cm This covering

film7 has a. three-layer structhte having an inne st er -

i nt er nedicatedidger £ 7om énd""]ahC]But"@r%ﬁD:Pel gﬁ??c 73%¢ %ﬁs égoo\?ehri ﬁgéf |]I%{B7
prevents the lead termnals 5 and 6 fromcoming intq_contact with t.k‘}

i nt er nedicatredladyer .5 42wt the otfer epabkagihg Hifm4 o SAUSE ec"flrgrb
short. [0054] The innernost |ayer 71 of the covering film7 is nade of

adhesi ve-syntihet i €i1esi M haviing geedhadhesinon perttorkarce a3t sRolR. §h Fig.
6 with respect to netal which. is a constituent. nmaterial of |lead term nal.

The int ey nedi ate | ayers 720¢6venigNgeihe 7nnernost thayer 12yers stadectofre
insulating resih, The outernost |ayer 73 in contact with the innernost

| ayer 4]h OfiI;[ heangug.?ﬁ'legﬁl lé%glﬂtgyéfl 4 dis federfdd syid hebiserr 91 n, aiséich as

e.g,. ol SR T eSi n, ki c% i's conpatible with and sane in series as the

resin OfarE hgu(‘ggg_f%[)s Stla!;?é/rer 7%1 of ’I‘thq% O&é@ér%kﬂilﬁg "fi b‘f‘e@ents the
lead terminals 5 and 6 from coming into contact with the
intermediate layer 42 of the outer packaging film 4 to cause
electric short.
(0054] The innermost 1layer 71 of the covering film 7 is
made of adhesive synthetic resin having good adhesion
performance as shown in Fig. 6 with respect to metal which is
a constituent material of the lead terminal. The
intermediate layer 72 covering the innermost layer 71 is made
of insulating resin. The outermost layer 73 in contact with
the innermost layer 41 of the outer packaging film 4 is made
of synthetic resin, such as, e.g., olefin resin, which is
compatible with and same in series as the resin of the
outermost layer 41 of the outer packaging film 4.
[0055] The melting point of the outermost layer 73 of the

covering film 7 is set to below the melting point of the

outermost layer 41 of the outer packaging f£ilm 4. In this
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[ 0055] The nelting point of the outernost |ayer 73 of the covering-film?7 is
set to belowthe nelting point of the outernost |ayer 41 of the outer
packaging tilm4.ln this | ayer 41 of the outer packaging film4 is 168 C,
the nelting point of the outernost |layer 73 of the covering film7 is set
to, e.gempoli3MeBC sart hatsehevidete eFlencechetWeeROtRE Rel £1'Rg FPOITATS t

t hereof becones 9 C or nore, [0955] After covering the el ectrochem cal

el enent 1:@ew th tdre wu esupackagthgointméidmaAdisg, LoRe “Sealthrg Megdéritticons 4d
of the outer packaging filnms 4 and. 4 are sealed by heat sealing. In this

case, theheat,rseald ng.isreonduciedrat3actenper aburei(d88i9(l)y Hisghert t han
the nelting point of the innernost |ayer 41 of the outer packaging filns A

and. 4 (163 Cdn this enbodl menL) bYC0u00s oot opeA0BT] The heatcses! i ng

is perfo applyi ng hea romthe outside of the outer packaging film

4, and therefore the heat is |ess,co to the outernost |ayer 73 of
the cov&3hg i r‘F"c%%p%?%W% ?tohcg (?%#gé%st | ayer 41 of. the cater

packaging film 4. In addition, the lead terni.nals and 6 de .of .

hetal I o Rt | al Ao RESETEHE é}ﬁeorﬁ?l%%%h%%%s %P%%%I:{gaggd witn
tenperature at the side of the outernost |ayer 73 of the covering film?7.
Thi s i n ther mutesul packao B0y efAperat ar endi ﬂf/eﬁélﬁcéﬁétl%@eﬁ’otrﬁéq%w

| ayer 41 of the outer packaging film4 and the outernost |ayer. 73 of the
coveri ngHd lant&r ssadhatihhefiénpetatude dabrcheesildel ¢fy tval mwaosT- | ayer
41 of the cuter packaging film4 is higher. This phenonenon becones nore
out st andiNg-1@ss t Resthi ekpresso0f dhel 1.eadist ebninaksdsaand Gdmoreases:e

[ 0058] For this reason, in this enbodi ment, the nelting.

(188 °C) higher than the melting point of the innermost layer
41 of the outer packaging films 4 and 4 (168 °C in this
embodiment) by 20 °C or more.

[0057] The heat sealing is performed by applying heat from
the outside of the outer packaging film 4, and therefore the
heat is less conducted to the outermost layer 73 of the
covering film 7 compared to the innermost layer 41 of the
outer packaging film 4. In addition, the lead terminals 5
and 6 made of a metallic material cause heat radiation, which
causes a decreased temperature at the side of the outermost
layer 73 of the covering film 7. This in turn results in a
temperature difference between the innermost layer 41 of the
outer packaging film 4 and the outermost layer 73 of the
covering film 7 so that the temperature at the side of the
innermost layer 41 of the outer packaging film 4 is higher.

This phenomenon becomes more outstanding as the thickness ot

the lead terminals 5 and 6 increases.
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poi nt of the outernost |ayer 73 of the covering. film7 of the |ead
termnal Barth 5is set to be below the nelting. point of the innernbpst

| aver 41 of the cuter packagini film4. Therefore, at the tine of

perform ng beat sealing of the portions of the outer papkeging film4
correspdridisfy to tiwe | Bhdst ered st s B@ndt@}se@@}?qdfln‘fnttgrrpgbﬁt Jiegt ting

di fference occurs between the innernost |ayer al of the outer packaging
film4 andtthe Dutier nostetayer Y3vet PReofeabet epNPAaNI &V ingd@Fiths 7 so
that the. tenperature or the side of the outer packaging film 4 is higher,
the nel hing ofcthgd nneramst | ayere41 tof beh@cduterchpackadiing fidim4 @hd t he
melting of the outernost |ayer 73 of the lead termnal covering film7 be
.1 al nost, . simyld slyoy@and fheref orend heogelt i nghotadioid thelhayers 41
and 73 progresses In paraﬁlel. [ 0059] Therefore, in the sealing purtion 4d,
the outernost_|ayer 73 of the coverdn I I % Wd hokespest to
the inn etf?%%’er ail g St glngéu)t gjrf pac gg?}ﬁgngﬁ%%@ %é@samm ti%]g in
preferande nelting of both the |ayers.di. d 7 rely joi ,
whi ch efd@ct it yOenkhéitc €8 tfe Q@é%f&%nﬁerﬁgmm%céggggfﬁgﬁgég i ndgoopgﬁr??i on
ela of the outer parkaging film4. [0060] The constituent material of the
out er nosted@ydrerr@neflst he coveritng FVER 71 and t ﬁ8m88ﬁ§{cilfﬁen$l#r€?§??%? of
the innernost |ayer 41 of the outer packaging film4 can be arbitrarily
sel ect ecbd¢ore anytwheat tadhasineen(ddter opeasti c PLsyicheti e e8P rs29ti%ke i n
this enbodi ment, as Lns. constituent materials of both the |ayers 73 and
74, whensihg sanme series oburesinbsr sugheas 0l efdfn sk edepdsi hersuchl as
e.g., polyethylene (PE) and pcl ypxopyl ene (PP), are enployed., the

conpat | bééx&éé‘iﬁ’% both theslayers 7@n@nﬂeﬁfge@aﬁub@ exertied efifectévetye The
olefin series resins are especially excellent in chem cal resistance, and
can be affirmative used. _.consi deri.ng th: ta it r obyt erhe

[ ON The 4t FFer eﬂegfq%%%r\}\%enftlﬁg rrgl til% pﬂ(;lle%rt?&g'f t %élmoulﬁee?%%g% | ayer 73 of

h vering film?7 iti . .
the co einngrmost :uﬁﬂgyshﬁ'ngf the outer packaging film 4 and the

melting of the outermost layer 73 of the 1lead terminal
covering film 7 begin almost simultaneously, and therefore
the melting of both the layers 41 and 73 progresses in
parallel.

[0059] Therefore, in the sealing portion 4d, the outermost
layer 73 of the covering film 7 melts evenly with respect to
the innermost layer 41 of the outer packaging film 4,
resulting in preferable melting of both the layers 41 and 73
to be securely joined, which effectively enhances the sealing
performance of the sealing portion 4a of the outer packaging
film 4.

[0060] The constituent material of the outermost layer 73
of the covering film 7 and the constituent material of the

innermost layer 41 of the outer packaging film 4 can be
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poi nt of the innernost |ayer 41 of the outer packaging film4 can be set
arbitrarily. Like in this enbodi nent, setting the nelting point difference
to be 9 "C or nore causes effective neitinmof the innernost |ayer 41 of
the outer packaging film4 and the outernost |ayer 73 of the covering- filo
7, whi chefloi therienhandes tdie Seali ngyperfot mances 1FG062II¢ TRl MR EF hy
point of the outernost |aver 73 of the covering filLliacovering. the |ead

t ends: Las{stihetiand redsisishel ow 124eC. ther ediconcennodhatnt he heat the

resi stance of the battery is affebted. However, like this enbodi nent, when

the mel tiggspointnef mhherouter mstpdayernd 31 8fetbercoverd ngl fidima? tseset
to 124 ce or above, the risk of deterioration, of the heat resistance can

be sol ved, [ 0063} When A he. [l i 0L of Ehg iaRerADSiodayersddy ofst he
¥ag Frm 4 s %%§9%,

outer pac i ng excee the heat sealing requires |arger

oo oL ST L1, 208 BT e T S g et sl e o,

Innernnsghéagg&pg%iggligg gfo%oth the layers 73 and 41 can be exerted
effectively. The olefin series resins are especially
excellent in chemical resistance, and can be affirmatively
used considering the contact with electrolyte.
[0061] The difference between the melting point of the
outermost layer 73 of the covering film 7 and the melting
point of the innermost layer 41 of the outer packaging film 4
can be set arbitrarily. Like in this embodiment, setting the
melting point difference to be 9 °C or more causes effective
melting of the innermost layer 41 of the outer packaging film
4 and the outermost layer 73 of the covering film 7, which
further enhances the sealing performance.
[0062] If the melting point of the outermost layer 73 of
the covering film 7 covering the lead terminals 5 and 6 is
below 124 ©°C, there is a concern that the heat resistance of
the battery is affected. However, like this embodiment, when
the melting point of the outermost layer 73 of the covering
film 7 is set to 124 ©°C or above, the risk of deterioration
of the heat resistance can be solved.

[0063] When the melting point of the innermost layer 41 of

the outer packaging film 4 exceeds 168 °C, the heat sealing
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bel ow. [0064] The anpant of tine for the heat sealing is preferably set to 3
to 8 seconds, nore preferably 4 to 6 seconds.|nsufficient heat sealing tine
may cause insufficient sealing due to the lack of heating.On the other hen&
excessively long heat sealing may cause deteriorated productivity and.

di f fi culdeyriineabt Bingag excelnt- -clit eseabingrobelpodet &A6er atl ¥ byl keat .
caused ] gy the excessive heating. EXAMPLES 0065] Next, Exanples and

Conpar atirvegExappbestel aprédidriviype barheryfhawi ngiit hesaforehenthbned.
structure will be explained. 10066]|n Exanples and Conparative Exanpl es,
the mat g_rl'faele &{@ﬁé@tm ckoess 9f: thheiautenmest l-ayer 443 iand dheec or
internediate. layer 42 of the outer packaging. film4 made of packaging

| am nat % material, and the thickness and the width of the |lead termnals S
and 6 ¢Yhe same as fol | ows: [ OUTERMOST LAYER 43 AND | NTERMEDI ATE LAYER

42 OF 007ER PACKAG F
[0064] Tﬁgz ékgkg of time for the heat sealing is

preferably set to 3 to 8 seconds, more preferably 4 to 6

seconds. Insufficient heat sealing time may cause
insufficient sealing due to the lack of heating. On the
other hand, excessively long heat sealing may cause

deteriorated productivity and difficulty in obtaining
excellent sealing due to deterioration by heat caused by the

excessive heating.

EXAMPLES

[0065] Next, Examples and Comparative Examples of a thin-
type battery having the aforementioned structure will be
explained.

[0066] In Examples and Comparative Examples, the material
and the thickness of the outermost layer 43 and the
intermediate layer 42 of the outer packaging film 4 made of a
packaging laminated material, and the thickness and the width
of the lead terminals 5 and 6 were the same as follows:
[OUTERMOST LAYER 43 AND INTERMEDIATE LAYER 42 OF QUTER

PACKAGING FILM 4]
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La orlaynr 43 made of nylon 25 Ido and an internediate |aver 42 made of.

an. alum num foil (LA standard. 8079, O material) were dry-lam nated. WEAD
"TERM NAL] Thi ckness: 0.2 mm w dth( 50 nm [ HEAT SEALI ME CONDI TI ON]
Tenperature: the nelting point of the innernost |ayer 41 of the outer
packagi ng filam 43@tCRegsUley 0. 2 WParpge6 7P ] EXAMPLE 47 M0 S &1
constituent material of the innernost |ayer 41 of the outer packaging film
a pol ypriopydeneiunsst r ebebed 42f ithad 800 pmahavd Ingnianurel £ohYy péPntstatdassd C
was selected and dry - lamnated on a nylon filmas an outernost |ayer 43

and an ajgyg hunfoidr-@as @ngeddt@rpetiaieatayer 42 to forma packaging
lam nated. film Then, this packaging lamnated filmwas fornmed into a

square sﬁﬁgﬁiqﬁgugﬁ%ﬁgﬁsed into a bag-like shape as shown in Fig 7 to
obtai n an outer packaging film 4. )

Thickness: 0.2 mm

width: 50 mm
[HEAT SEALING CONDITION]

Temperature: the melting point of the innermost layer 41
of the outer packaging film 4 + 30 °C

Pressure: 0.2 MPa
[0067] [EXAMPLE 1]

As a constituent material of the innermost layer 41 of
the outer packaging film 4, a polypropylene unstretched film
30 um having a melting point of 168 °C was selected and dry-
laminated on a nylon film as an outermost layer 43 and an
aluminum foil as an intermediate layer 42 to form a packaging
laminated film. Then, this packaging laminated £film was
formed into a square shape and processed into a bag-like
shape as shown in Fig. 7 to obtain an outer packaging film 4.
[0068] After filling 10 g of pseudo-electrolyte having a
composition (EC: DEC = 1 : 1 + 1 mol LiPF6) as a content into
the outer packaging film 4, the portions of the lead
terminals 5 and 6 corresponding to the sealing portion were
covered with covering films 7 each including an outermost

layer 73 made of polypropylene and having a melting point of
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i .00681After filling 10 g O pseudo-el ectrol yte haying a conposition (EC
DEC - 114. 1 nol LIPF.6) as a content into the outer pacaging film 4, the
portions of the lead. termnals 5 and 6 corresponding to the sealing
portion were covered with covering filns 7 each including an outernost

| ayer 733fadeCof pPBISipropghéneidHaviag & M ITHSE pBiat CORILEIASC, Then,
heat sealing for 5 seconds was conducted to seal the sealing portions 4d of
t he out efegiackagiswp fidarsodst {0069} d [ EXAMPEEoRer paclasgand cbhst$t fient

mat em al of the innernost |ayer 41 of the outer pacaging film4, a

pol ypropmyeng ' [@hsMdretehed film 30 hr,. haying a nelting point of 168 C
was selected and dry - lamnated on. a nylon filmas an outernost |ayer 43

and an. aluninumiop.as:andi¢ eraediale bayand2i e-fasam alpgekagingos
| am nated. film Then, this papkw.,ngq lam nated filmwas forned into a

f
sahare shape and pr . 1ntQ a, bag-Li i t
packagi ?Fé“%oi?%?ﬁ ?%%g%iﬁggr %]lq%%gglbé’ligp%?’?%@ée& o?%%c%t?l}lyét% ﬁ%;inng- a
conposition (EC. DEC - 1 11 nol Li PF36) content .into the outer
packagi mg fill eyinghe G101 Bt the® eéggt gFrriWr?a?l $B AN ac%‘?r%]g%?)ndi ng
to the sealing portion were covered with covering filnms 7 Each inc)uding an
out er nostartigyered 3orade BY1p8I vk BpyPEneandUREVITAG ta FeSY né3 pSitt of 143
C. Then, heat sealing for 5 seconds was cotducted to seal the sealing
port i onsaXdniofurt heoolt @s packaglmgadilare 4.2{00 7] [EXAMRIE 3] packaging

laminated film. Then, this packaging laminated film was
formed into a square shape and processed into a bag-like
shape to obtain an outer packaging film 4.

[0070] After filling 10 g of pseudo-electrolyte having a
composition (EC: DEC = 1 : 1 + 1 mol LiPF6) as a content into
the outer packaging film 4, the portions of the lead
terminals 5 and 6 corresponding to the sealing portion were
covered with covering films 7 each including an outermost
layer 73 made of polypropylene and having a melting point of
143 °C. Then, heat sealing for 5 seconds was conducted to
seal the sealing portions 4d of the outer packaging films 4.
[0071] [EXAMPLE 3]

As a constituent material of the innermost layer 41 of
the outer packaging film 4, a polypropylene unstretched film
30 pm having a melting point of 143 °C was selected and dry-
laminated on a nylon film as an outermost layer 43 and an
aluminum foil as an intermediate layer 42 to form a packaging

laminated film. Then, this packaging laminated f£ilm was
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Asa constituent material of the innernost |ayer 41 of the outer packagi ng
film4, a polypropylene. unstretched film 30 pm having a nelting point of
143 C was selected and dry-lam nated on a nylon filmas an outernost |ayer
43 and an alumnum foil as an internediate |layer 42 to form a packagi ng

| ani nat esbririddn iThen,a t kicsigpackabpng. #adi MREETTCm WasC for msd imt'c" a
square shape and processed into a bag-li ke shape to obtain an. outer
packagi nthddd M, oROF]Af terc d1 Iddaigadiong fof e pseudo- el ectrol yte having a.
conposition. (EC. DEC =1 1 1 nol LiP176) as a content into the outer

packagi ngyd-44m 4, Ahe.portionngf itcheyl ead.pderdinalsctsrand-6 beviespondi ng
to the sealing portion were covered with covering. films 7 each including

an outernost_ laysc 73T f_ppl ypropyheneiand phayi Bg & nejdddig: poidd of
134 o.'ﬁ%§80%§§ﬁ§%e§¥?ﬁg %r SPséconds was conducted to seal the sealing

portions 4d of the outer packaging fil ns [0 - VR il a
const it Uett . Qﬁﬁ%ﬁizﬁaé%agh%ginté?ﬂns%’laégs 4%%%%1%E§Abﬁ#gr4%§%kaﬁ%ﬁgsfiIm
4. a polypcopyl ens anstretched. film30 iir. havin .mel ting .poi f 134
C was selectigtbhdodepd § arPhaterCRen™d iyl oﬂl?i F%?féggafﬁ’oég‘ﬁ%n e

er nos ayer
43 and an alumnumfoil as an internediate | ayer 42 to form a.

packagi ngetamdatedhf | FomerMea, fhies pdc. RAGh ng 1AM R a%d3Fi | P WS P r ed
into a square. shape and processed into a bag-like shape to obtain an outer
packagi ngafét NY 4, madeCofpasi hioropylEGie DEGI=hdaving 4- me Lol imPPe)t agf a.
content into the outer packaging film4, the portions of the lead term nals
S and 6 cofresponding,tonthe sealiing; pepti on yerendovesed aurtducmier tng

films 7 each i nnluding an. outernost |ayer 73 made of pol ypropyl ene and

havi ng asgaeitti:}?g Qgéfiné’fportions 4d of the outer packaging films 4.
[0073) [EXAMPLE 4]

As a constituent material of the innermost layer 41 of

the outer packaging film 4, a polypropylene unstretched film
30 ym having a melting point of 134 °C was selected and dry-
laminated on a nylon film as an outermost layer 43 and an
aluminum foil as an intermediate layer 42 to form a packaging
laminated film. Then, this packaging laminated film was
formed into a square shape and processed into a Dbag-like
shape to obtain an outer packaging film 4.
[0074] After filling 10 g of pseudo-electrolyte having a
composition (EC: DEC = 1 : 1 + 1 mol LiPF6) as a content into
the outer packaging £film 4, the portions of the lead
terminals 5 and 6 corresponding to the sealing portion were

covered with covering films 7 each including an outermost

layer 73 made of polypropylene and having a melting point of
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124 C. Then, heat sealing for 5 seconds was conducted to seal the sealing
portions 4d of the outer packaging filnms 4. [0075] [ EXAMPLE 5] As a
constituent material of the innernost |ayer 41 of the outer packaging film
4, a polypropyl ene unstretghed film 30 um haying a nelcing point of 134 C
was sel ectdede@nd drhyer, Laakhatsedildma hytoh fH9danres arcouferrssterayetr 43
ann an alumnumfoil as an internediate |ayer 42 to form a packagi ng

| ami nat ed i ltne Ehen itdisopackagi 4@ ¢antnat@dc 4 | paalesy foy nedlint 9. a
square shape and processed into a bag-like shape to obtain an outer

packamlﬁbdjgﬂqghxiﬁgﬂﬁﬂyﬂier filling 10 g of pseudo-el ectrolyte having a
conposition (EC. DEC - I. 1 1 nol Li2F6) as a content into the outer

oarkaging film 4, LBA-RGaLIARS Bl Lhe. ead. il Mipliindy @ndabogounesponding

to the sealing portion were covere h covering filnms 7 each including an
outernost | ayer 73 made of pal.ypropyl ene and_havi a lting. poi nt;of 126
C. Then,tifesd uE%%lPﬁﬁ.aﬁngs%géébﬁgs aa§038ﬁ68§¥%§gﬁoug§§|e?he seal 1 ng
portions 4d of. the outer paakagi ng [0077L LC&NPARATIV EXAl LEC%] As a
consti t Géhtimebeyiay &f MER& shardiost Phyertt he YaferPacksdi g Fit ™2, a.
pol ypropyl ene unstretched film 30 ins having a nelting point of 168 8C was
sel ect ed aanthalred ' ohard nayveédnortalm ngEor | Priasmant outteiefost | 8per #3 and
an alum numfoil as an internediate layer 4.2 to forma. packaging
| am nat eghudidum AkED, ag his packagiodd alcanilzated 42 |tm wasm & . dO)kFSined
into a square shape and orocessed, into a bagalik,,A shape to obtain an
outer packaging.dilmmid,. Then, this packaging laminated film was
formed into a square shape and processed into a bag-1like
shape to obtain an outer packaging film 4.
[0076] After filling 10 g of pseudo-electrolyte having a
composition (EC: DEC = 1 : 1 + 1 mol LiPF6) as a content into
the outer packaging £ilm 4, the portions of the lead
terminals 5 and 6 corresponding to the sealing portion were
covered with covering films 7 each including an outermost
layer 73 made of polypropylene and having a melting point of
126 ©°cC. Then, heat sealing for 5 seconds was conducted to
seal the sealing portions 4d of the outer packaging films 4.
[0077] [COMPARATIVE EXAMPLE 1]
As a constituent material of the innermost layer 41 of
the outer packaging film 4, a polypropylene unstretched film
30 um having a melting point of 168 °C was selected and dry-
laminated on a nylon film as an outermost layer 43 and an

aluminum foil as an intermediate layer 42 to form a packaging

laminated film. Then, this packaging laminated film was
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[00781After filling 10 g of pseudo-el ectrolyte having a conposition (EC
DEC =nol rdPFE) as a. content into the outer. packagind film4, the
portionB of the lead termnals 5 and 6 corresponding to the sealinp portion
were covered with covering. filnms 7 each including an out |ayer 73_nmde of
pol ypr op§demed ard UeavEngs @avet t iShgsoi Afdof P1BBSES Then N iealf seaPT hg“for 5
seconds was conducted to seal the sealing. portions 4d of the outer

packagi nghdpd meo 4ob f HOT 9§ COVPARATAVE2EXnW PL1E 2] As a constituent
mat erial of the innernost |ayer 41 of the outer packaging film4, a

pol ypr opyd @ng] unstxet bhed.i1fliilhap 300 em hatvi pgeadoeklengrpoiyne dfaviid8y Cawas
selected and dry - lamnated on a nylon filmas an outernost. |ayer 43 and

an al uni %5%&@5 aRci npgrmedhat.e 1l ayer 42 topior ma padkapenn karbnated
film Then, this packaging lam nated filmwas ternmed into a square shape

and processed. ...... ag-l.ihke shap L4 oyt er ckaghLRg.
film 4,€?? v?&9?¥.:p?8kggﬁpgngff6§b ?T pgg%%o-e]g%g%o yt%fhasﬁﬁg gaba
conposition (EC DEC = :-3- 1. nal LdPFﬁ%}aE a content intot£§§ out er
packagi nPE¥PIRF L2, ot K8 *%Do? t FORS SSP PR “Feat’ t &P FaI"s '5%nd 6" toF r 8spondi ng
to the sealing portion were covered with covering. filnms 7 each_ including
an ont er poseredyeri t73 gaverdRIpof yHrepyl efB8CRavinhl & ey t vy BBFRE™EFC 143
Or Then, heat sealing for 5 seconds was conducted to

layer 73 made of polypropylene and having a melting point of

168 ©°C. Then, heat sealing for 5 seconds was conducted to
seal the sealing portions 4d of the outer packaging films 4.
[0079] [COMPARATIVE EXAMPLE 2]

As a constituent material of the innermost layer 41 of
the outer packaging film 4, a polypropylene unstretched film
30 um having a melting point of 143 °C was selected and dry-
laminated on a nylon film as an outermost layer 43 and an
aluminum foil as an intermediate layer 42 to form a packaging
laminated film. Then, this packaging laminated film was
formed into a square shape and processed into a bag-like
shape to obtain an outer packaging film 4.

[0080] After filling 10 g of pseudo-electrolyte having a
composition (EC: DEC = 1 : 1 + 1 mol LiPF6) as a content into
the outer packaging film 4, the portions of the lead
terminals 5 and 6 corresponding to the sealing portion were
covered with covering films 7 each including an outermost

layer 73 made of polypropylene having a melting point of
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seal the sealing portions 4d of the outer packaging filns 4. [0081]

[ COVPARATI VE EXAMILE 3] As a constituent material of the innernost

| aver 4i of the outer packaging film4, a polypropylene unstretched film
30 pmhaving a nelting point of 134 C was selected and dry--lam nated on a
nyl on fil4d asCa: a Duter nbsktl ayerl 48 ahdrar atemAHiAn Vef| c@sidmyted to
internmediate | ayer 42 to forma packaging' lamnated film Then, this
packagi nged animat eck I 1:han wast f ongeddi aEothesquaece shapbeagand ﬁi&meséed into
a hag- ike shape to obtain an outer packaging film4. [0082] After filling

10 g of psssy} udecobegitolyt exhavingsa conposition (EC DEC = 1 : 1nol
Li EF6) as a cont ent into the outer packaging. film4, the portions of the

| ead ter i nal g, 5,and, & cqniespondionite e 2l Lgpasii oayeie gover ed

wi th coveri ng Ing an out ernost layer 73 nmade O f

pol ypr ooyi ene haV| n I t 134 QC, T d
\2@5[883(2%&[ Cg\l/liirRZT | ﬁolﬁb or t (?r?s %Sﬂ néseegluI{Sncgféplgcf: %%?ﬁgi) i isms
, | VE EXAI\/PLE 4] . The _conditions t he
] o Tt 3! SBLDrasY -

Conpar at3 Vel ExaAFLeI2 2 Fiftl et ReHrt ngfwas tcordifeFS

laminated on a nylon film as an outermost layer 43 and an
aluminum foil as an intermediate layer 42 to form a packaging
laminated £ilm. Then, this packaging laminated film was
formed into a square shape and processed into a bag-like
shape to obtain an outer packaging film 4.
[0082] After filling 10 g of pséudo—electrolyte having a
composition (EC: DEC = 1 : 1 + 1 mol LiPF6) as a content into
the outer packaging film 4, the portions of the lead
terminals 5 and 6 corresponding to the sealing portion were
covered with covering films 7 each including an outermost
layer 73 made of polypropylene having a melting point of
134 ©ocC. Then, heat sealing for 5 seconds was conducted to
seal the sealing portions 4d of the outer packaging films 4.
[0083] [COMPARATIVE EXAMPLE 4]

The conditions were the same as Comparative Example 2, but
heat sealing was conducted for 20 seconds.
[0084] [Evalpation of Sealing Performance]

A preservation test was conducted for each test piece

for one week at 85°C in a stationary manner with the tab

portion facing downward. Then, the air was supplied into the
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r0034] (Evaluation of Sealing Perfetwancal A preservation test was
conducted. for each test piece for one week at 85C in a stationary manner
with the tab portion facing downward. Then, the air was supplied into the
insi.de of each test. piece with an |Lujection needle while neasuring the
pr essur einante t e peessurecwhi ahl ezus ed thuptir el lofe G heek eélteeﬁl&ewﬁége
measured. The results are stLown in. Fie, 2. [0035]As is apparent fromthe
tabl e i meddg;1:8y e Exaspkese]l tods,tltcheortastupt edeschli danoedcauseureapt ure
even at 02 MP,a, which was the maxi num pressure of the air pressure

appl yi ng, demice. O phecet hes hangdurss Camaraddwe: Exarpl esodnt on3Fibt was
confirnmed that the test pieces were ruptured and therefore were inferior in
sasai uy performance. Furthernore, In Conparative Exanples 1 to aur
investigation reveled that. the starting point of the rupture was the

boundary en the innernost | ayer 41 of e packaging fikl m4_and
t he oute“ﬁﬁ%%ﬁlave$g73l%f tHe“Ctov riﬁﬁo?ilﬁbg o?g%ﬁé |§§d_9?§fn1ﬁé|s&8 and
6. [0086JIn the aforenehti bned enbodi nents a% t he present invention,V our
expl anat FoHMEES dilr 66t et t BRENBERTEMECFh AT cHCan G r'odReTT 2af '§Evi ce,

was applied to a thin-type battery., but the el ectrocbm cal  device is not

limted a0 @2tHpPa-typechateer rheaambEaiberZpptiedl ©6 Vari 8us PypeEsUsr

e.lectrocharlical devices, such as. e.g.. electrical doable |ayer

capaci t aipp[ P08 Tbeipeesentin i nuenbicbrrclhanws pit ofdhyaraolvapanbselPat ent

Application No. 2009-4.913 filed on January 13, 2009, the entire disclosure

of whichy i goi ncoriporg@tedchereirmdy fiefer enee tigzd tsi @Md retéye ruptured
and therefore were inferior in sealing performance.
Furthermore, in Comparative Examples 1 to 3, our
investigation reveled that the starting point of the rupture
was the boundary between the innermost layer 41 of the outer
packaging film 4 and the outermost layer 73 of the covering
film 7 of the lead terminals 5 and 6.
[0086] In the aforementioned embodiments of the present
invention, our explanation was directed to embodiments in
which an electrochemical device was applied to a thin-type
battery, but the electrochemical device is not limited to a
thin-type battery, and can be applied to wvarious types of
electrochemical devices, such as, e.g., an electrical double
layer capacitor.
[0087] The present invention claims priority to Japanese
Patent Application No. 2009-4913 filed on January 13, 2009,

the entire disclosure of which is incorporated herein by

reference in its entirety.
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[0058] It should be understood that the terns and expressions used herein
are used for explanation. and have no intention. to be used to construe in
a limted manner, do not elimnate any equival ents of features shown and.
nmenti oned herein, and all ow various nndification§1fallégg wi_thin the

cl ai med &opel of the presERf i ivent FBASTFEE891WHASE t he"pr edERE™S nvehti on
may be enbodied in many different forns, a nunber of illustrative

enmbodi nentsr e el descnibéd hkerdinn atia 3¢ GABePEPAABRAGOEhAT S HE P eSent

di sclosure is to be. considered as providing exanples of the principles of
She Laventi@n and sucheexanul eso atensmotué ntended itrd tedninentise i r@ntpbn to
preferred. enbodi nents descri bed heremand/or illustrated herein.

[0090] ?MA g,i )4 ust rat) veqenhedidmnt soef thecirventdrenmhavedbeeant desedi bed
herein, the present inventionis not limted to the various preferred

embodi W%E%dgscra{n%ed%gglg‘?: n,o.put d nghudes -any oand @il gibodiirents hayi ng

equi val en ehrent's, cations, om ssions, conbinations (e.g.,: of

aspects across_vari ous odi nent s adapt ations and/or alterations as
woul d bec%ﬁbW%@i%?8Beb9§?EB§epFﬁs?ﬁE 5P¥B8§§8 "on the present disclosure.

The limtations in the clains are to be interpreted brroafilv.based on the
| anguagel @#p? byed WhiiRetBRaPmsSaRE ot FiMited %o a??ﬁ?%il%%s%]?i HedYin.

t he present specification or during- the prosecution of the abplication,
whi cr exainpfeseare farie censtruedrasohonekelisiafeve | RDOSTRIAR LS are
APPLI CABILITY [ O 091] el ectrochem cal. device of the present invention can
be used assarpower sedece fwitlkel ediei archnssmndling that the present

disclosure is to be considered as providing examples of the
principles of the invention and such examples are not
intended to 1limit the invention to preferred embodiments
described herein and/or illustrated herein.

[0090] While illustrative embodiments of the invention
have been described herein, the present invention i1s not
limited to the various preferred embodiments described herein,
but includes any and all embodiments having equivalent
elements, modifications, omissions, combinations (e.g., of
aspects across various embodiments), adaptations and/or
alterations as would be appreciated by those in the art based
on the present disclosure. The limitations in the claims are
to be interpreted broadly based on the language employed in
the claims and not 1limited to examples described in the
present specification or during the prosecution of the
application, which examples are to be construed as non-

exclusive.
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nobi | e phones, DESCRI PTI ON OF THE REFERENCE NUMERALS [0092) it positive
el ectrode 2_ negative electrhde 3_ electrolyte 4_ outer packaging- filmdd
sealing portion of outer packaging filmb5_ positive electrode side |ead B
termnal 5a_ inner end portion of the positive electrode side |ead
t er m nalINIBISTRIG PR -oFeiBh of the positive el ectrode side |ead
termnal 6- negative electrode side |lead term na

[0091] The electrochemical device of the present invention

can be used as a power source for, e.g., electric cars and

mobile phones.

DESCRIPTION OF THE REFERENCE NUMERALS

[0092]

1.. positive electrode

2.. negative electrode

3.. electrolyte

4.. outer packaging film

44.. sealing portion of outer packaging film

5.. positive electrode side lead terminal

5a.. inner end portion of the positive electrode side lead
terminal

5b.. outer end portion of the positive electrode side lead
terminal

6.. negative electrode side lead terminal

6a.. inner end portion of the negative electrode side lead
terminal

6b.. outer end portion of the negative electrode side lead
terminal

7.. covering film for lead terminal

10... electrochemical element

41.. innermost layer of the outer packaging film

73.. outermost layer of the covering film for lead terminal
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6a_ inner and portion of the negative electrode side |ead termnal 614_
outer end portion. of the negative electrode side lead termnal 7_ covering
filmfor lead terminal nO_ el ectrochem cal elenent 41 innernost |ayer of
the outer packaging. film 73- outernost |ayer of the covering filmfor
lead termnal CLAIMS 1, An el ectrochem cal device conprising:

CLAIMS

1. An electrochemical device comprising:

a laminated-type outer packaging film having at least an innermost
layer made of heat adhesive synthetic resin;

an electrochemical element covered with the outer packaging film;

a lead terminal having an inner end portion electrically connected
to the electrochemical element and an outer end portion protruded to an
outside from the outer packaging film; and

a laminated-type lead terminal covering filmhaving an outermost layer
made of heat adhesive synthetic resin compatible with the innermost layer
of the outer packaging film, the lead terminal covering filmbeing arranged
corresponding to a sealing portion of the outer packaging film,

wherein the sealing portion of the outer packaging film is welded
by heat sealing with the lead terminal sandwiched by and between the
covering film,

wherein a melting point of the outermost layer of the lead terminal
covering film is set to be lower than a melting point of the innermost
layer of the outer packaging film, and

wherein a difference between a melting point of the innermost layer
of the outer packaging film and a melting point of the outermost layer

of the lead terminal covering film is 9 °C or more.
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a | am nated-type outer packaging filmhaving at |east. an innernost |ayer
made of heat adhesive synthetic resin; an el ectrochem cal el enent cdvered.
with the outer packaging. film a lead term nal having ar. inner end
portion electrically connected to the el ectrochem cal el enment and an outer
end portion protruded to an outside fromthe outer packaging film and

a | am nated-type | eadterm nal coveri ndfil mhavi ngatri out er nostl ayer nmade of
heat adhesive synthetic resin conpatible with the innernost, |ayer of the
outer packaging fJ..L3n tb.e lead term nal covering ...11. mbeing arranged.
corresponding to a sealing. portion. of the outer packaging film

wherein the sealjng pardi the outerchackaging i hm s awel ded by heat
sealing with thelﬂgég'tef%?ﬁg%uéandmnchéﬁpby ang bgtwéenF Fhe covering

film wherein. | ting int. of t e y of ,:Lh -

term nal EogereagiRe BT Sl B DO Ot M o oy [ hg pOrRt BiC (e "

i nnernost _|l ayer o he, out er packaging film and wherein a difference
bet ween afh§¥t}%g{% iﬁ%fanmF%@ i nnernost | ayer of the outer packaging film
and a nelting point of the outernost |ayer. of the |ead ferm nal covering
filmis q 00 or- nmorg'€ €lecktrq WﬂQQﬁrQ%ﬂﬁﬁﬁ(ﬁﬁ 9%5%%%&;%? recited in claim
1, wherein_the nEItinz poi nt of the innernost |ayer of the outer gackaging
filmis 1942€m dr Gipre. whereirg a Thelgkeétrotenteal 1aevi d& @8 Fecited in.

claim 1 or 2, wherein a thickness of the lead term nal covering filmis
0.06 to 0¢9%epphg film is 0.08 to 0.25 mm.

4. The electrochemical device as recited in any one of
claims 1 to 3, wherein the melting point of the outermost
layer of the lead terminal covering film is 168 °C or below.

5. The electrochemical device as recited in any one of
claims 1 to 4, wherein the innermost layer of the outer
packaging film and the outermost layer of the lead terminal
covering film are made of the same series synthetic resin.

6. The electrochemical device as recited in claim 5,
wherein the innermost layer of the outer packaging film and
the outermost layer of the lead terminal covering film are

made of olefin series synthetic resin.
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4. The el ectrochem cal device as recited in any one of clains 1 to 3,
wherein the nelting point of the outernost |ayer of the | ead term nal
covering filmis 169 C, or bel ow. 5. The el ectrochem cal device as
recited in any one of clainms 1 to 4, wherein the innernost |ayer of. the
outer packaging filmand the outernost |ayer of the |lead term nal coveting
filmare made of the sane series synthetic resin. 6. The

el ectrochem cal device as recited in claim5, wherein the innernost |ayer
of the outer packaging filmand the outernost |ayer of the |lead term nal
covering filmare nmade of olefin series synthetic resin. The

el ectrochem cal dewiy eeﬁ%c‘:?&i:ﬁé?ﬂda’i @@¥19Qeaé)freg1%'e@fslll 5193/ &nenhgrein a

t hi ckness of the lead termn is O

el ectroche cal 1d@}5' §€ A% 1801 Legdhi d%%syofoﬂ?e qfea%i %gﬁl&aiqs 0. whegeh ns

t he el ectrochem c l enment i's provi battery generating el ements
including at least a positive electrode, a negative electrode, and
el ectrolyte interposed between the positive el ectrode and the negative

el ectrode, 9, 8A ms'ht'é)%l% t%gHéIQZPCE r 'd@glég & %gc:LtEg:ﬂ?anyC@né devdicenst he

met hod conpri si ng. a step o preparlng a | am nated-type outer

packagi ng. {1 Lm haylng at | east .an, iansrmst Layen.mde offiea adbesi ve

synthetlc reS|n an e ectrochenlca enent , ead termnal, and

| ani nat ed; y@eerj §aflte m%lleﬁge{%u@gmahg]gmacvu@gs@% %fs%&f!?étele%wod@d@

of heat ad esive synt etic .resin conpati an innernost |ayer of the

out er pac%?%t%&ref Ie'l'&:tgo ! ta{rnig e@.g m:oi) éh&lt%"f %Eggslgeév@eq{ tl?i%' Bgs%?iv%

bel ow a oi nt. t he 1 nnermost” a er o out er packaging f

a differegf$.$§: datg?{%%ﬂgngglgge?{t gg i nnernost | ayer of the outer

' packagi ng point o e outernost |ayer of the |ead

termnal coveging fz\ ST o3 n%nu YadMBLehg 2 eae%%ﬁecﬂélﬁf@yleawgc@ Pﬁéhegho&he

lead termnal "W th the covering step of acco
el ect rocgggg£¥giﬁ§:enent with the outer packaging film

a step of preparing a laminated-type outer packaging film having at
least an innermost layer made of heat adhesive synthetic resin, an
electrochemical element, a lead terminal, and a laminated-type lead
terminal covering film having an outermost layer made of heat adhesive
synthetic resin compatible with an innermost layer of the outer packaging
film, a melting point of the outermost layer being set to below a melting
point of the innermost layer of the outer packaging film, a difference
between a melting point of the innermost layer of the outer packaging
film and a melting point of the outermost layer of the lead terminal
covering film is 9 °C or more;

a step of covering a part of the lead terminal with the covering film;

a step of accommodating the electrochemical element with the outer

packaging film;
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a step of electrically connecting an inner end portion of the |ead
termnal-to the el ectrochaM cal elenent with the outer end portion of the
| ead term nal protruded fromthe outer packaging film; and a stet,
of welding s sealingportionof the outer packaging filmto the covering film
partially covering the |ead term nal by beat sealina, 10.The net hod of
manuf acturing an el ectrochem cal device as recited in claim9, wherein the
heat sealing of the sealing portion of the outer packaging filmis
performed at. a tenperature higher' than the nelting point of the innernopst
l'ayer of the outer papkaging filmby 20 GC or nore 11. The nethod of
manuf act uri ng ansepect ¥ colfehi Tt ey | T eC Fided t3ed inR el &P BOsE 120, of
wherein a time for the heat sealing of the sealing portion of the outer
packagi ngthiel head wetmirgl3 tiootBesetentsochemical element with 'the outer
end portion of the lead terminal protruded from the outer
packaging film; and
a step of welding a sealing portion of the outer packaging
film to the covering film partially covering the lead terminal
by heat sealing.
10. The method of manufacturing an electrochemical
device as recited in claim 9, wherein the heat sealing of
the sealing portion of the outer packaging film is performed
at a temperature higher than the melting point of the
innermost layer of the outer packaging film by 20 °C or more.
11. The method of manufacturing an electrochemical
device as recited in claim 9 or 10, wherein a time for the heat

sealing of the sealing portion of the outer packaging

film is set to 3 to 8 seconds.
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