
DESCRIPTION ELECTROCHEMICAL DEVICE AND PROCESS OF MANUFACTURING SAME
TECHNICAL FIELD [00011The present invention relates to an electrochemical
device capabae of being applied to,a lithium--ion secondary battery or an
electric double-layer capahitbr used as a mower source for, e.g,< electric
vehicles and mobile phbnes. and also relates to a. method for manufacturing
the electrochemical device.. TECHNICAL BACKGROUND [0002]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, rnnn 1Conventionally, 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).   amina.t ed mat er ), al has a muiriiaer struct are including
an outermost: layer made of, e . g polyethylene t er eph thal ate (PET) or
n.yl. on , and an innermost layer which comes into contact with elle:: tro
yte , etc. , and is made of a heat. adhesive ma t e 1, (for  example high
density polyethylene, 1. ow density polyethylene , linear 1. (1)V1 density
polypel Lena , polyethylene series ionomer, pol yo 1. ef in resin suct as
polypropylene) . [0005]The outer packaging ftilm is provided with a
metallic fo FL,such as an alinninina foil or a SUS foil, as an intermediate
layer to prevent intrusion o tint from the outside and evapora t. or: of
the el ec tro yte from the inside with respect to the elect ro ch emi cal
device. The outermost laver is provided to give mechanical streng th to
protect the metallic foil con s t :i. tut ing the intermediate layer to
thereby serve protection acTa ins t external forces caused by, e, g
stabbing [0006]such an el ectrophon-xtical device can be produced as o IL
lowsPs, Packaging laminated ma t e ri al is cut. int 0 , for example, a
square sha,pe to obtain an on el: packaging film. In a state in which.
elements such as electrodes and elec ro lyt. as are packaged with the outer
o a Caacf ing the seal irg portion; such as a peripheral edge portion of
the out at packaging f .11m is t he rag compr es is 'I On hond.ed , Thus
results in sealing of electrochemical elements such as electrodes and
electrolytes in the outer packaging fo'f'bi,
rflorbilTrthepairofleadterminalsofthe 



electrochercical device, each outer end portion is exposed to the outside
via the sealing portion of the outer packaging film and the portion of tbe
lead terminal corresponding to the sealing portion is adhered to the heat
welding synthetic resin of the innermost laver of the outer packaging film.
At the time of the sealing, however, in some case, the lead terminal
sometimes break through the innermost layer of the outer packaging film to
be brought into contact with the metallic foil of the intermediate layer,
causing a short circuit, 1_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 been traditionally proposed
(see, Patent Document 2). Specifically, in the teehnology, a portio1 of the
lead terminal corresponding. to a sealing portion of a positive side lead
terminal or a negative side lead terminal is previously covered with a heat
sealing synthetic resin film. [00091 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  structural comoonent of the lean terminal, which
causes an obstacle in eytending a battery cyhle life, [0010]In order to
solve this problem, a. technology has been already d'isclosed, in which an
adhesive synthetic resin layer having good adhesion to metals as an
innermost laver, an nasulating synthetic. resin layer, an olefin resin
layer as an outermost layer are laminated oii a lead terminal in this order
(see, eo,, Patent Document 3). PRIOR ART DOCUMENTS PATENT DOCUMENTS [0011]
Patent Document: 1: Japanese Examined Laid-open Patent Publication. No.
S59-38708 (JP-D-9-38708) 



Patient Document 2: Japanese Unexamined. Laid-open Patent Publication No.
R10-302756 (JP-A-10-302756)         Patent Document 3: Japanese Unexamined
Laid-open Patent Publication. No, 2001-37184 (JP-1e2001-57184) SUMMARY OF
THE INVENTION PROBLEMS TO BE SOLVED BY THE INVENTION [0012]Even in the
electrochemical devicethe aforementioneci structure, however, there was a
problem that sufficient sealing. cocd not be obtained between. the
resin of the innermost laysr constituting the outer packaging film and the
olefin resin Layer of the outermost laver provided on the lead terminal.
This problem is  considered to be caused by unevenness in temperature of
the sealing portion at the time of executing heat sealing., [0013]Preferred
acabodiments of the present invention are 



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 aimstoprovidean
electrochemical device and a manafacturi.ng method of
electrocherdcaldevicecapable ofenhancingsealing performance between. a lead
terminal covering film and an outer packaging film to secure 1-roper
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 rc 1 02U-LCii 



[0017] The above protdems are solved by the following means.
electrochemical device comprising:        a laminated-type cuter packaging
film. having at least an innermost laver made of heat adhesive synthetic
resin:       an electrochamical 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 film having an outermost layer made of heat adhesive
synthetic resin compatible with the innermost Layer of the outer packaging
film, the lead. terminal covering film being arranged corresponding to a
sealing portion of the cuter 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
lay.er of the outer packaging film.  [0018] [2J The electrochemical device
as recited in Item 1, wherein a difference between a [ClqEJ ting 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]
id] 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 electrochemical device as recited. in any one of Items I to
2, wherein a thickness of the lead terminal covering film is 0.08 to 0.25
mm:  [0021] [5] The electrochemical device as recited in any one of items I
to 4, wherein the melting point of the outermost layer of the lead terminal
covering film. is 168 C or below. [0022] [6] The electrochemical device as
recited in any one of Items I to 5, wherein the innermost layer of the
pater packaging film and the outermost layer of the lead terminal coveting
film are made of the same series synthetic resin. [0023]F71 The
electrochemical device as recited in Item 6, wherein the innermost: layer
of the outer parkaging film and the outermost. laver of the lead terminal
covering film are made of olefin series synthetic resin, [0024] ral The
electrochemical device as reoitad. in any. one of Items 1 to 7, wherein. a
thickness of the lead terminal is to 0.5, MT_ [00251 HI The electrochemical
device as recited in any one of Items to 8, wherein the electrochemical
element is 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 preparing- a laminated-type outer. packaginq. film. having at
least an inneimost layer. made of heat adhesive synthetic resin, an
electrochemical clement, a lead terminal. and a laminated-type lead
terminal covering film having an outermost layer made of heat adhesive
synthetic resin compatible witb. an innermo5t layer of the outer packaging
film, a melting point of the outermost leer bernq 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
packaainq 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 pa agniq film;
and        a step of welding a sealing. portion of the outer packaging film
to the covering film pert.;ally coveting. the lead terminal by heat.
sealing. :100272[112 The method of manufacturing an electrochemical device
as recited in Item 10, wherein the beat 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 0
rit more.  device as recited in Item, 10 or ii, wherein a time for the heat
sealing of the sealing portion of the outer packaging film is set to 3 to 3
seconds. EFFECT OF THE INVENTION [002q]According to the invention of Item.
[1], the melting 



point of the outermost layer of the lead terminal covering film is below
the melting point of the innermost layer of the outer packaging film,
Therefore, when the sealing portion of the outer packaging film. is heat
sealed/ even if the temperature difference occurs between the innermost
layer of the outer packaging film and the outermost layer of the lead
terminal coveting film so that the outer packaging. film. side becomes
higher. in temperature, the melting of the innetmost layer of the outer
packaging film and that of the outermost layer of the lean terminal
covering film occur almost in parallel, For this reason, at the sealing
portion, the outermost layer of the lean 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 inve.ntion. of Item HH, 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  more.Therefore, the outermost layer of the lead terminal covering
film and, the innermost layer of the outer packaging. film melt even more
evenly at. the time of heat sealing, which further improves the sealing'
performsdr:e.. [0031]According to the invention of Item [3], the melting.
point of the innermost layer of the outer packaging Liis: as 124 GC or
above. Therefore, the heal- resistance as an electrochemdcal element can be
secered, [0032]According to the invention of Item [4], since the 



thickness of the lead terminal covering f..Lltn is set to a. predetersdned.
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
or the lead terminal covering film is 168 GC or below, the workal:dlity at
the time of heet sealing can be improved, [0034]According to the invention
of Item 1.6l, 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  heat sealing can he
effectively exerted, and the chemical resistance wihh respect to, e.g.,
electrolyte can be further' improved. 



[0036]According to the invention of Item [S], since the thickness of the
lead. terminal is set to 0.2 to 0.5 mm, the heat radiation restraint of the
lead terminal at the time of heat sealing is conducted effectively in an
electrochemical device that allows passing of high currents, and the
probessi , time can also be shortened. [00371Accordiec to the invention of
Item [9], since the electrochemical element also includes a generating
element of a battery, a thdneshaped battery having - high sealing
pertorance at the lead terminal pull-out art can be easily provided.
[0032]According to the invention of. Item [1.0],an electrochemical device
of the present invention can be assuredly' Produced_ [00391According to the
invent].on of Item [11], at the sealing oortion of the outer packaging
film, heat sealing is conducted at a temperature higher than She 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, ;00:103According to the
invention of Item [12], since the time for the heat sealing' with respect
to the sealing portion.  



of the outer packaging film. is 3 to 8 seconds, a high qualThi
electrochemical device having an assuredly sealed sealing portion can be
manufactured. effectively, BRIEF DESCRIPTION OF THE DRAWINGS  [F , 1] Fig.
1 is a cross-sectional view showing an encapsulated state of a thin-shaped
batLely 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
encapsalation, ryi Fig, 3 is an exploded cross-sectional view of the
thin-shaped battery in an encapsulated state. [Fig, 4]4 is an enlarged
cross --sectional view- of the port ion "IV in  [Fig, 5] Fig, 5 is a
perspective view showing the sealing portion of the lead terminal of the
thin--shaped te:tery and. vicinity- thsreof,  [Fig. 61 Fag. 6 is a
cross-sectional view showing the sealing portion of ths lead terminal and.
vicinity. :hereof 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_  



[Fig. 8] Fig. e is a table showing results of sealing performance
evaluations of Examples and Comparati-ve Examples, BEST MODE FOR CARRYING
OUT THE INVENTION [0042]Embodiments of the present invention will be
explained with reference to the drawings. E00433,Fig, 1. is a.
cross-sectional view showing an encapsulated state of a thinmshaped battery
to 1,,,Mich an electrochemical device is applied: Fig. 2 is an explodecz.
perspective view of the thin-shaped battery in a. state before
encapsudation, and Fig, .) is an exploded perspective view of the
thin-shaped battery in an encapsulated statEn [0044]In. Figs. a. 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 pack_aging films 4 and 4, a pair of lead terminals 5 and 6 in Which
the inner end portions 5a and 6a as one end portions are connected to the
elenttechemical element 10 and the enter end nprtions 5b and 6b as the
other end portions are exposed to the outside of the outer packaging f. lms
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.  [0045]The electrochemical element 10
is constituted by laminating a positive electrode 1 anti a negative
electrode! 2 via an electrolyte portion 3, The electrolyte portion 3 can be
constituted by, for axample, a combination of a separator and electrolyte,
e. combination of a separator and 



electrolyte, only gel electrolyte, or only solid. electrolyte, Needless to
say, the electrolyte oortion I is not limited to one of the exemplified
structures, [0046]The positive electrode l and the negative electrode 2 are
constituted by coating a suxface of a metallic foil, such as, an aluminum
foil or a copper foil, with a positive electrode material, such as, e,q,,
LiCo02 or LiCoMrp.04, and a negative electrode material, such as, e-g,
LiC6Ti5012, 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 electrodeorthe
negative electrode 2ofthe electrochemicalelement10by;welding;and
electrically connected. thereto. [0048]The outer packaging film. 4 has a
laminate structure, for example, a three-layered. structure havinc an
innermost layer 41, an intermediate layer 42, and an outermost layer in as
shown in Fig. 4 The innermost layer 41 is constituted by a thermal adhesion
(thermoplastic) synthetic res-H selected from the group including, for
example, high density-  



polyethylene, low density- polyethylene, linear low density polyschylehe,
polyethylene series ionomer, and polvolefin resin such as polypropylene.The
outermost laver 43 is constituted by polyethylene terephthalate (PE) or
nylon, E(30491The intermediate layer 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 interdiate layer 42. 100501In the outer packaging film 4 of
this embodiment, as the innermost layer 41, a packaging laminated material
formed by forming a dry-laminated unstretchen. polypropylene film having a
melting point of, e,g., 168 oc into a bag shape is used. [00511The positive
electrode side and negative electrode 



side lean 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 wards, the lead terminals 5 and 6 are required to lower
the electric resistance to allow the passing of high currents, and
therefore the thickness is preferably set to 0.2 mm or pore, but preferably
0,5 mm or less at a maximum. This is because when the thickness exceeds 0,5
mo, it becomes difficult to fill both width end  edges of the lead
terminals 5 and 6 with synthetic resin such as a coveting film 7, which may
cause deteriorated. sealing. -orichtunce,             Corresponding to the
portion. 4d of the outer packaging film 4 which will be heat sealed, both
the lead terminals Sand 6 are each preliminarily- covered with covering.
films 7 and 7 each having a thickness of 0.02 to 0,25 cm. This covering
film 7 has a. three-layer structhte having an innermost layer T1., an.
intermediate layer 72, and an outermost layer 73, This covering film 7
prevents 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 layer 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 lead terminal.
The intermediate layer 72 covering the innermost layer 71 is made of
insulating resih, 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 tilm 4.In this   layer 41 of the outer packaging film 4 is 168 C,
the melting point of the outermost layer 73 of the covering film 7 is set
to, e.g.., 134 GC so that the difference between the melting point,s
thereof becomes 9 C or more, [0955]After covering the electrochemical
element 10 with the outer packaging films 4 and 4, the sealing. portions 4d
of the outer packaging films 4 and. 4 are sealed by heat sealing. In this
case, the heat sealing is conducted at a temperature (183 9(1) higher than
the melting point of the innermost layer 41 of the outer packaging' films A
and. 4 (163 C in this embodiment) by 20 O, 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 cater
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 cuter packaging film 4 is higher. This phenomenon becomes more
outstanding as the thickness of the lead. terminals 5 and 6 increases.
[0058]For this reason, in this embodiment, the melting. 



point of the outermost layer 73 of the covering. film 7 of the lead
terminal Barth 5 is set to be below- the melting. point of the innermost
laver 41 of the cuter packagini film 4. Therefore, at the time of
performing beat sealing of the portions of the outer papkeging film 4
corresponding to the lead terminals Band 6, even if a temperature
difference occurs between the innermost layer al of the outer packaging
film 4 and the outermost layer 73 of the lead terminal. covering film 7 so
that the. temperature or the side of the outer packaging film. 4 is higher,
the melting of the innermost layer 41 of the outer packaging film 4 and the
melting of the outermost layer 73 of the lead terminal covering film 7 be
.r almost. simultaneously, and therefore the gelting of both the layers 41
and 73 progresses In parallel. [0059]Therefore, in the sealing purtion 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
preferande melting of both the layers di. and 73 to be securely joined,
which effectively enhances the sealing performance of the sealing portion
ela of the outer parkaging film 4. [0060]The constituent material of the
outermost layer 73 of the covering film 7 and the constituent materiat of
the innermost layer 41 of the outer packaging film 4 can be  arbitrarily
selected from any. heat adhesive (thermoplastic) synthetic resins. Like in
this embodiment, as Lns. constituent materials of both the layers 73 and
74, when the same series of resins, such as olefin series resin, such as
e.g., polyethylene (PE) and pclypxopylene (PP), are employed., the
compatibility of both 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,
[OW]The difference between the melting point of the outermost layer 73 of
the covering film 7 andmsiting 



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 meitinm of the innermost layer 41 of
the outer packaging film 4 and the outermost layer 73 of the covering- filo
7, which further enhances the sealing performance. F00621If the melting
point of the outermost laver 73 of the covering fiLliacovering. the lead
tends:La:Ls r-; and 6 is below 124 C. therea concern that the heat
resistance of the battery is affebted. However, like this embodiment, when
the melting point of the outermost layer 73 of the covering film ? is set
to 124 ce 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  requires larger
amount of energy- and longer time, resulting in deteriorated
productivity.Therefore, it is preferable that the melting point of the.
innermost layer 41 is 168 C or 



below. [0064]The amoant 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 hen&
excessively long heat sealing may cause deteriorated productivity and.
difficulty in obtaining excel---cut sealing dae to deterioration by heat.
caused ]gy the excessive heating. EXAMPLES 0065]Next, Examples and
Comparative Examples of a. thin-- type battery having the aforementioned.
structure will be explained. 10066]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 packaging
laminated material, and the thickness and the width of the lead terminals S
and 6 were the same as follows: [OUTERMOST LAYER 43 AND INTERMEDIATE LAYER
42 OF 007ER PACKAGING FILM 4] 



La orlaymr 43 made of nylon 25 Ido and an intermediate laver 42 made of.
an. aluminum: foil (LA standard. 8079, 0 material) were dry-laminated. WEAD
'TERMINAL] Thickness: 0.2 mm width( 50 mm [HEAT SEALIME CONDITION]
Temperature: the melting point of the innermost layer 41 of the outer
packaging film 430 C Pressure: 0.2 MPa [0067] [EXAMPLE 1]       As a
constituent material of the innermost layer 41 of the outer packaging film
a polypropylene unstretched. film 30 pm having a melting point: of 166 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. 



i.00681After filling 10 g Ot pseudo-electrolyte haying a composition (EC:
DEC - 114. 1 mol LIPF.6) as a content into the outer pacaging 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  134 C,Then,
heat sealing for 5 seconds was conducted to seal the sealing portions 4d of
the outer packaging films 4, [0069] [EXAMPLE 2]      As a. constituent
matemial of the innermost layer 41 of the outer pacaging film 4, a
polypropylene 'ohs:LI-etched film 30 hr,. haying a melting point of 168 C
was selected and dry - laminated on. a nylon film as an outermost layer 43
and an. aLuminum ion as an intermediate layer 42 to form a packaging
laminated. film. Then, this papkw.,nq laminated film was formed into a
sahare shape and processed. into a bag-like shape to obtain an outer
packaging film 4, ]0701After filling- 1.0 g of pseudo-electrolyte having- a
composition (EC: DEC - 1 1 11 mol LiPF36) 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 cotducted to seal the sealing
portions 4d of the outer packaghng films 4. [0071][EXAMPLE 3] 



Asa 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 film was  formed into a
square shape and processed into a bag-like shape to obtain an. outer
packaging film 4, [0072]After filling 10 g of -pseudo-electrolyte having a.
composition. (EC: DEC = 1 1 1 mol LiP176) as a content into the outer
packaging film 4, the portion of the lead. terminals 5 and 6 corresponding
to the sealing portion were covered with covering. films 7 each including
an outermost laysc 73 made of polypropylene and having a melting point of
134 O. Then, heat sealing for 5 seconds was conducted to seal the sealing
portions 4d of the outer packaging films 4, [0073] [EXAMPLE 41       As a
constituent. material of the innermost laver 41 of the outer packaging film
4. a polypcopylens anstretched. film 30 iir. 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 fiThn. Men, this pac.kaging laminated film was forred
into a square. shape and processed into a bag-like shape to obtain an outer
packaging film 4,    composition. (EC: DEC = 1 : 1 4- 1 mol LiPP6) 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 innluding an. outermost layer 73 made of polypropylene and
having a meltind point of 



124 C.Then, heat sealing for 5 seconds was conducted to seal the sealing
portions 4d of the outer packaging films 4. [0075] [EXAMPLE 5]       As a
constituent material of the innermost layer 41 of the outer packaging film
4, a polypropylene unstretghed film 30 um haying a melcinq point of 134 CI
was selected and dry - Laminated an a nylon film as an outermost layer 43
ann 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. [0076]ATter filling 10 g of pseudo-electrolyte having a
composition (EC: DEC - I. 1 1 mol Li2F6) as a content into the outer
oarkaging film 4, the pcations 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
C. Then, heat sealing. for 5 seconds was conducted to seal the sealing
portions 4d of. the outer paakaging [0077] [COMPARATIVE EXAMPLE 1] As a
constituent material of the innermost layer the outer packaging film 4, a.
polypropylene unstretched film 30 ins having a melting point of 168 8C was
selected and dry-' laminated on a. nylon film as an outermost layer 43 and
an aluminum foil as an intermediate layer 4.2 to form a. packaging
laminated. film. Then, this packaging laminated film was  .7.10):731:ed
into a square shape and orocessed, into a bagalik,,A shape to obtain an
outer packaging film 4, 



[00781After filling 10 g of pseudo-electrolyte having a composition (EC:
DEC =mol rdPFE) as a. content into the outer. packagind film 4, the
portionB of the lead terminals 5 and 6 corresponding to the sealinp portion
were covered with covering. films 7 each including an out 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 EX.M.P]:E 2]       As a constituent
material of the innermost layer 41 of the outer packaging film 4, a
polypropylene unstrethhed. film 30 em having a melting point of 143 C was
selected and dry - laminated on a nylon film as an outermost. layer 43 and
an aluminum foi7 as an intermediate layer. 42 to form a padkaninn laminated
film. Then, this packaging laminated film was termed into a square shape
and processed. .........o a bag-like shape to obtain an outer packaging.
film. 4, !. v:1Yft.:::c filling 10 o of pseudo-electrolyte having a
composition (EC: DEC = I :-3- 1. mal LdPFE) as a content into the outer
packaginn 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 ontermost Layer 73 made of polynropylene havinn a melting point of  143
OrThen, heat sealing for 5 seconds was conducted to 



seal the sealing portions 4d of the outer packaging films 4. [0081]
[COMPARATIVE EXAMTLE 3]       As a constituent material of the innermost
laver 4i of the outer packaging film 4, a polypropylene unstretched film.
30 pm having a melting point of 134 C was selected and dry--laminated on a
nylon film as a:a 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 hag- ike shape to obtain an outer packaging film 4. [0082]After filling
10 g of pss.,.udo -electrolyte having a composition (EC: DEC = 1 : 1mol
LiEF6) 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 Off
polyprooyiene having a meltingof 134 0C,Then, heat sealing for 5 seconds
was conducted to seal the sealing portions 4d of the outer packaging films
4, [0082] [COMPARATIVE EXAMPLE 4]   The conditions were the same as
Comparative Example 2, hut beat sealing was conducted for 20 seconds, 



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 ILujection needle while measuring the
pressure, and the pressure which caused rupture of the test piece was
measured. The results are stLown in. Fie, 2. [0035]As is apparent from the
table in. Fig, 8, in Examples 1 to 5, the test pieces did not cause rupture
even at 02 MP,a, which was the maximum pressure of the air pressure
applying device. On the other hand, in Comparative Examples 1 to 3, it was
confirmed that the test pieces were ruptured and therefore were inferior in
sasaiuy performance. Furthermore, In Comparative Examples 1 to aur
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 laver 73 of the covering film 7 of the lead. termlbals 5 and
6. [0086JIn the aforemehtibned 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 electrocbmical device is not
limited to a thin-type battery, and can be applied to various types of
e.lectrocharlical devices, such as. e.g.. electrical doable layer
capacitor. [0087]The present invention claims priority. to Japanbse Patent
Application No. 2009-4.913 filed on January 13, 2009, the entire disclosure
of which is incorporated herein by reference in its entirety. 



[0058]It should be understood that the terms and expressions used herein
are used for explanation. and have no intention. to be used to construe in
a limited manner, do not eliminate any equivalents of features shown and.
mentioned herein, and allow various modifications falling within the
claimed scope of the present invention. [00891While the present invention
may be embodied in many different forms, a number of illustrative
embodiments are described herein with the understanding that the present
disclosure is to be. considered as providing examples of the principles of
She Lavention and such examples are not intended to limit the invention to
preferred. embodiments described herem and/or illustrated herein.
[0090]?Mile illustrative embodiments of the invention have been. described
herein, the present invention is 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 brroafilv based on the
language employed in the claims and not limited to examples described in.
the present specification or during- the prosecution of the abplication,
whicr examples are to be construed as nonexclusive.  INDUSTRIAL
APPLICABILITY [ 0 091]electrochemical. device of the present invention can
be used as a power source for,electric cars and 



mobile phones, DESCRIPTION OF THE REFERENCE NUMERALS [0092) it positive
electrode 2_ negative electrhde 3_ electrolyte 4_ outer packaging- film dd_
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 and portion of the negative electrode side lead terminal 614_
outer end portion. of the negative electrode side lead terminal 7_ covering
film for lead terminal nO_ electrochemical element 41_ innermost layer of
the outer packaging. film. 73- outermost layer of the covering film for
lead terminal  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 cdvered.
with the outer packaging. film:     a lead terminal having ar. 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 leadterminalcoverindfilmhavingatrioutermostlayer made of
heat adhesive synthetic resin compatible with the innermost, layer of the
outer packaging fJ..L3n tb.e lead terminal covering ...11.m 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,     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 q 00 or more      2. Inc electrochemical device as recited in claim
1, wherein the melting point of the innermost layer of the outer packaging
film is 124 C. or more.        3. The electrochemical device as recited in.
claim. 1 or 2, wherein a thickness of the lead terminal covering film is
0.06 to 0,25 maL. 



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 169 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 coveting
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.  The
electrochemical device as recited in any one of claims 1 to 6, wherein a
thickness of the lead terminal is 0,2 to 0,5 mm,      8. The
electrochemical device as recited in aJiy. one of claims 1 to 7, wherein
the electrochemical element is 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, 9,A method of manufacturing an e SCt. LOchemi ca 1 device, the
method comprising.:      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 accoE:c,:od..s.'i.ng the
elect rochemical element with the outer packaging film; 



a step of electrically connecting an inner end portion of the lead
terminal-to the electrochaMical element with the outer end portion of the
lead terminal protruded from the outer packaging film.; and        a stet,
of welding s sealingportionof the outer packaging film to the covering film
partially covering the lead terminal by beat sealina, 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 papkaqing film by 20 GC 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, 


