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Description

TECHNICAL FIELD

[0001] The present invention relates to a film covered
electric device which has an electric device element such
as a chemical cell element or a capacitor element con-
tained in a casing material made of a film.

BACKGROUND ART

[0002] Conventionally, as a film covered battery which
uses a thermally sealable film as a casing material, there
is known one which has a structure in which a cell element
is covered with a laminate film, and open edges of the
laminate film are thermally sealed, with lead ends of a
positive electrode and a negative electrode connected
to the cell element protruded from the laminate film, there-
by hermetically sealing (hereinafter simply called "seal"
in some cases) the cell element. The laminate film used
herein is made up of a metal layer and a thermally seal-
able resin layer laminated to each other. This type of film
covered battery has the advantage of being readily re-
duced in thickness, and most of conventional film cov-
ered batteries have flat shapes.
[0003] Like those using other casing materials, a bat-
tery which uses a film for a casing material is also required
to ensure the sealing reliability in a sealed portion so as
to prevent introduction of external air into the battery and
leakage of an electrolytic solution in the battery. Partic-
ularly, for a battery which includes a nonaqueous elec-
trolytic solution (hereinafter sometimes called "nonaque-
ous electrolytic battery"), the sealing reliability is critical.
Defective sealing, if any, would cause the electrolytic so-
lution to deteriorate due to components of external air,
so that the battery performance significantly deteriorates.
[0004] Also, in a battery which uses a film for a casing
material, particularly when a cell element has a certain
degree of thickness, the film is generally deep-draw
molded in the shape of a cup in conformity to the outside
shape of the cell. This is intended to improve a cell ele-
ment containment efficiency and to improve the outer
appearance of the battery.
[0005] As such a conventional film covered battery, JP-
A-2000-133216 discloses a battery in which a casing ma-
terial made of an aluminum laminate film is formed with
a cup area conformal to the outside shape of a cell ele-
ment through deep-draw molding, and the casing mate-
rials are thermally sealed near the cell element. Accord-
ing to this document, by forming the casing material with
the cup area conformal to the outside shape of the cell
element, the occurrence of wrinkles is prevented even if
the casing materials are thermally sealed to each other
quite near the cell element for sealing, thus providing a
volumetrically efficient battery.

DISCLOSURE OF THE INVENTION

[0006] As described above, it is effective, in view of
improvements in volumetric efficiency, to form the casing
material with the cup area, and thermally seal the casing
materials near the cell element. However, as the cell el-
ement has a larger thickness, other problems, which
have not been conventionally known, will occur. The
aforementioned document merely considers a cell ele-
ment, the thickness of which is approximately 6 mm.
[0007] Large capacity batteries can use cell elements,
the thickness of which ranges from 6 to 14 mm. However,
since there are limitations to the depth of drawing when
a casing material made of a film is formed with a cup
area, it is often necessary to form not only a casing ma-
terial on one side but casing materials on both sides with
cup areas, and place the cup areas opposite to each
other to place therein a cell element, the thickness of
which is twice the depth of drawing.
[0008] The present inventors encountered the follow-
ing problem when they advanced investigations on how
to accommodate a cell element of 6 - 14 mm thick in a
casing material formed with a cup area, with the intention
of bringing large-capacity film covered batteries into prac-
tical use. The problem is that if a thermally sealed area
of the casing materials is too close to the cell element,
the root of the thermally sealed area is pressed against
the cell element by the action of the atmospheric pressure
on the casing materials when the film covered battery is
sealed in a reduced pressure atmosphere and returned
back into the atmospheric pressure. When the root of the
thermally sealed area is pressed against the cell element,
an unwanted stress is immanent at the root of the ther-
mally sealed area. This stress causes occurrence of a
micro-crack into the casing materials. Also, this problem
is prominent when the cup areas are formed in the casing
materials on both sides of the cell element, and the cup
areas are placed opposite to each other for sealing the
cell element therein. This is because the thermally sealed
area is positioned between both surfaces of the cell ele-
ment.
[0009] In the following, this problem will be described
with reference to Figs. 9 and 10.
[0010] In film covered batteries, the cell element is of-
ten sealed in a reduced pressure atmosphere, as men-
tioned above. When the cell element is sealed in a re-
duced pressure atmosphere, the casing materials are
pressed against the cell element by the atmospheric
pressure when the sealed film covered battery is returned
into the atmospheric pressure. As a result, as illustrated
in Fig. 9, a phenomenon occurs that thermally sealed
area 124 is curved inwardly on those sides of film covered
battery 120, from which leads 122 are not drawn out. This
is a phenomenon which is caused by the resulting struc-
ture in which casing materials 121 are thermally sealed
to leads 122 on the sides from which leads 122 are drawn
out, thereby restricting displacements of casing materials
121, whereas casing materials 121 are not particularly
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secured to another member on the sides from which
leads 122 are not drawn out and are freely displaceable
in a range until they substantially come into close contact
with cell element 123 contained therein.
[0011] As the sealed sides of casing materials 121 are
curved, the thermally sealed area displaces in a direction
closer to the cell element, and the root of the thermally
sealed area is pressed against the cell element. As a
result, as illustrated in Fig. 10, force F2 acts in a direction
in which thermally sealed area 124 is peeled off at the
root of thermally sealed area 124. When the film covered
battery is left for a long time or undergoes a thermal shock
test with force F2 applied to casing materials 121, a mi-
cro-crack can occur in a thermally sealable resin layer,
which is the innermost layer of casing material 121, on
the root of thermally sealed area 124. Though depending
on the size, if a micro-crack occurs in casing material
121, a large one will affect the performance of sealing
the cell element.
[0012] When a battery is applied with a voltage out of
a rated range while the battery is in use, a gas species
can be produced by electric decomposition of an elec-
trolytic solution to increase the internal pressure of the
battery. Further, when the battery is used at high tem-
peratures out of a rated range, materials, which can seed
the gas species, can be produced due to decomposition
of electrolytic salt or the like. When a micro-crack occurs
in the casing material, an increase in the internal pressure
causes the micro-crack to be conducive to a large break
into the casing material, and to the formation of a leak
path with external air in the worst case.
[0013] As described above, the occurrence of micro-
crack is a factor of degrading the sealing reliability of the
cell element. Also, not limited to the film covered battery,
this problem can generally arise in a film covered electric
device that has an electric device, sealed by a casing
material made of a film, which has a structure in which a
positive electrode and a negative electrode are placed
opposite to each other.
[0014] It is therefore an object of the present invention
to provide a film covered electric device and a method
of manufacturing the same, which prevent the occur-
rence of micro-crack at the root of a thermally sealed
area of casing materials even if a thick electric device
element is sealed by the casing materials.
[0015] To achieve the above object, a film covered
electric device of the present invention has the features
according to claim 1.
[0016] In this way, by setting length L2 of the close
contact zone to one-half or more of distance L1 from one
end to the other end of the inner edge of the thermally
sealed area, a relaxed pealing force of the casing films
acts on the root of the thermally sealed area. The close
contact zone is preferably formed over the entire range
from one end to the other end of the inner edge of the
thermally sealed area. Also, the effect of the thermally
sealed area is particularly effective when the casing film
is formed with the cup area for receiving the electric de-

vice element therein.
[0017] A method of manufacturing a film covered elec-
tric device of the present invention has the has the fea-
tures according to claim 10.
[0018] According to the method of manufacturing a film
covered electric device of the present invention, when
surroundings of the casing films which seal the electric
device element are returned to the atmospheric pressure
atmosphere, the casing films are pressed against each
other by the atmospheric pressure. When the casing films
are thermally sealed, at least one of sides from which the
leads do not extend is thermally sealed by applying pres-
sure to the casing films with the thermal sealing head
placed at a position spaced apart by 2 mm or more from
the electric device element, so that the casing films are
thereabout pressed against each other by the atmos-
pheric pressure, thereby forming a close contact zone
between the cell element and the thermally sealed area.
In other words, a thermal sealing head in a special shape
is not needed for forming the close contact zone.
[0019] As described above, according to the present
invention, the close contact zone, which is a region in
which the directly opposing casing films are not thermally
sealed to each other but are in close contact with each
other, is formed at a predetermined position and range
of the casing films. From this fact, it is possible to relax
a peeling force of the casing films acting on the root of
the thermally sealed area, which tends to occur particu-
larly when the electric device element is thick. As a result,
a micro-crack can be prevented from occurring at the
root of the thermally sealed area. Also, according to the
method of manufacturing a film covered electric device
of the present invention, the close contact zone can be
extremely simply formed only by defining the distance
between the thermal sealing head used to thermally seal
the casing films and the electric device element, using a
thermal sealing head generally used to thermally seal
casing films.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

[Fig. 1] An exploded perspective view of a film cov-
ered battery according to one embodiment of the
present invention.
[Fig. 2] A diagram for describing deep-draw molding
for forming a cup area in a casing film.
[Fig. 3] A diagram for describing a method of ther-
mally sealing casing films.
[Fig. 4] A cross-sectional view illustrating the state
of the casing film after normal thermal sealing.
[Fig. 5A] A cross-sectional view of casing films in a
portion in which a close contact zone is formed in a
reduced pressure atmosphere when a cell element
is sealed at a reduced pressure, in the film covered
battery illustrated in Fig. 1.
[Fig. 5B] A cross-sectional view of casing films in a
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portion in which a close contact zone is formed in
the atmospheric pressure when a cell element is
sealed at a reduced pressure, in the film covered
battery illustrated in Fig. 1.
[Fig. 6] A plan view of a main portion of the film cov-
ered battery, through the cell element, illustrating an
example of the position and range in which the close
contact zone is formed.
[Fig. 7] A plan view of the film covered battery, illus-
trating another example of the close contact zone
formed in the casing films.
[Fig. 8] A plan view of the film covered battery, illus-
trating a further example of the close contact zone
formed in the casing films.
[Fig. 9] A plan view for describing the trouble which
occurs in the thermally sealed area, when the cell
element is sealed, in a general film covered battery.
[Fig. 10] A cross-sectional view through a side of the
film covered battery illustrated in Fig. 9, from which
no lead terminal is drawn out.

BEST MODE FOR CARRYING OUT THE INVENTION

[0021] Referring to Fig. 1, there is illustrated film cov-
ered battery 10 according to one embodiment of the
present invention which has cell element substantially in
the shape of a rectangular solid, having a structure of a
plurality of laminated positive electrodes and negative
electrodes; positive electrode lead 12a and negative
electrode lead 12b connected to the positive electrodes
and negative electrodes, respectively, of cell element 13
(hereinafter positive electrode lead 12 and negative elec-
trode lead 12b are collectively called simply the "leads"
in some cases); and casing films 11 for sealing cell ele-
ment 13 with parts of positive electrode lead 12a and
negative electrode lead 12b being extended therefrom.
[0022] Cell element 13 comprises a plurality of positive
electrodes and negative electrodes, each of which is
made of a metal foil coated with an electrode material on
both surfaces, alternately laminated through separators.
An uncoated portion, which is not coated with the elec-
trode material, protrudes from one side of each positive
electrode and each negative electrode. The uncoated
portions of the positive electrodes, and the uncoated por-
tions of the negative electrodes are ultrasonic welded to
each other in the gross, and are connected to positive
electrode lead 12a and negative electrode lead 12b, re-
spectively. The positive electrodes and negative elec-
trodes are stacked with the portions not coated with the
electrode material protruding in opposite directions.
Therefore, positive electrode lead 12a and negative elec-
trode lead 12b are drawn out from sides opposite to each
other of film covered battery 10. Though cell element 13
is not particularly limited in thickness, the present inven-
tion is particularly effective when cell element 13 has a
thickness of 6 mm or more.
[0023] In nonaqueous electrolytic batteries such as a
lithium ion battery, generally, an aluminum foil is used

for the metal foil which forms part of the positive elec-
trode, while a copper foil is used for the metal foil which
forms part of the negative electrode. Then, an aluminum
plate is used for positive electrode lead 12a, while a nickel
plate or a copper plate is used for negative electrode lead
12b. When negative electrode lead 12b is made of a cop-
per plate, nickel may be plated on its surfaces.
[0024] Used for the separator can be a sheet-shaped
member which can be impregnated with an electrolytic
solution, such as a micro-porous film (micro-porous film),
an unwoven fabric, or a woven fabric made of a thermally
plastic resin such as polyolefin.
[0025] Casing film 11 is made up of two laminate films
which sandwich and surround cell element 13 on both
sides in the thickness direction, and their opposing sur-
faces, which match around cell element 13, are thermally
sealed to each other to seal cell element 13 therein. In
Fig. 1, a thermally sealed region of casing film 11 is in-
dicated by hatchings as thermally sealed area 14 (in sub-
sequent figures, the thermally sealed area is indicated
by hatchings in a similar manner). Each casing film 11 is
formed with cup area 11 a in a central region, respec-
tively, for forming a cell element receiving volume which
is a space surrounding cell element 13. Cup area 11a
can be formed through deep-draw molding.
[0026] As the laminate films which constitute casing
film 11, a film generally used for this type of film covered
batteries can be used as long as it is flexible and can
seal cell element 13 so as to prevent the electrolytic so-
lution from leaking. A representative laminate structure
of the laminate films used for casing film 11 may be a
structure of a metal thin-film layer and a thermally seal-
able resin layer laminated to each other, or a structure
including a protection layer, made of a film of polyester
such as polyethylene terephthalate, nylon, or the like,
laminated further on the opposite side of a metal thin-film
layer to a thermally sealable resin layer. For sealing cell
element 13, the thermally sealable resin layers are
placed opposite to each other to surround cell element
13.
[0027] Used as the metal thin-film layer can be, for ex-
ample, a foil of Al, Ti, Ti alloy, Fe, stainless steel, Mg
alloy, or the like, which has a thickness of 10 mm to 100
mm. Resins used for the thermally sealable resin layer
are not particularly limited as long as they are resins
which can be thermally sealed, for example, polypropyl-
ene, polyethylene, metamorphic acid thereof, polyester
such as polyethylene sulfide, polyethylene terephthalate
and the like, polyamide, ethylene-vinyl acetate copoly-
mer, and the like can be used. The thickness of the ther-
mally sealable resin layer is preferably from 10 to 200
mm, and more preferably from 30 mm to 100 mm.
[0028] Cell element 13 may be sealed by casing films
11 by sandwiching cell element 13 with two casing films
11, and thermally sealing the four sides along the periph-
ery of casing films 11 around cell element 13 with positive
electrode lead 12a and negative electrode lead 11 b pro-
truding from casing films 11, as in this embodiment. Al-
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ternatively, a single casing film, which has a size approx-
imately twice this casing film 11, may be folded in two to
sandwich cell element 13, and the three open sides may
be thermally sealed.
[0029] In thermally sealing casing films 11, casing films
11 are thermally sealed except for one side to make the
shape of a bag which has an internal space for receiving
cell element 13, and an electrolytic solution is poured into
the bag. Subsequently, the remaining one side is ther-
mally sealed in a reduced pressure atmosphere to seal
cell element 13. For sealing cell element 13 in the re-
duced pressure atmosphere, a vacuum sealing machine
can be used, which has a vacuum chamber that is pro-
vided therein with a thermal sealing device. After sealing
cell element 13, casing films 11, in which cell element 13
has been sealed, is returned to the atmosphere, causing
casing films 11 to deform to come into close contact with
the surface of cell element 13. If the electrolytic solution
can also be poured in the reduced pressure atmosphere,
the thermal sealing except for the last one side may be
performed in the reduced pressure atmosphere.
[0030] As illustrated in Fig. 1, casing film 11 is formed
with thermally sealed area 14 around cup area 11 a.
Among the respective sides the periphery of casing films
11, thermally sealed area 14 is formed at a location
spaced apart from cup area 11 a in part of the sides from
which positive electrode lead 12a or negative electrode
lead 12b is not drawn out. In this way, casing films 11
are formed with close contact zone 15 in which opposing
casing films 11 are simply in close contact with each other
without cup area 11 a formed therein or being thermally
sealed, continuously to cup areas 11 a, i.e., the space
which contains cell element 13.
[0031] As described above, when cell element 13 is
sealed in a reduced pressure atmosphere, film covered
battery 10 after the sealing has inwardly curved sides,
from which the leads are not drawn out. Then, it is though
that a micro-crack occurs in the thermally sealable resin
layer of casing films 11 by a force applied to thermally
sealed area 14 at that time. Therefore, it is thought that
if the force applied to thermally sealed area 14 is relaxed
on the sides from which no leads are drawn out, it is
possible to prevent the micro-crack from occurring and
consequently prevent a degradation in the reliability of
sealing cell element 13. Close contact zone 15 formed
in casing films 11 serves to relax the force applied to
thermally sealed area 14.
[0032] As illustrated in Fig. 2, casing film 11 is formed
with cup area 11a through deep-draw molding by using
a dice 21 which has an opening conformal to the shape
of cup area 11 a and punch 22 which fits in the opening
of dice 21 through a predetermined clearance, and draw-
ing casing film 11, held on dice 21 by a blank holding pad
(not shown), by dice 21. Shoulder 21 a of dice 21 is proc-
essed to be curved in order to smoothly draw casing film
11 into the opening. Therefore, casing film 11 after mold-
ing is formed with R-portion section responding to shoul-
der 21 a of dice 21 at the root of cup area 11 a.

[0033] Then, for thermally sealing casing films 11
formed with cup area 11a through deep-draw molding,
flange portions of casing films 11 are heated and pres-
surized by a pair of thermal sealing heads 23. In this
event, thermal sealing heads 23 are applied to casing
films 11 at positions spaced away from side surfaces of
cup area 11 a so as not to collapse R-section 11 b in
order to prevent damages to casing film 11. Therefore,
as the state of casing film 11 after the thermal sealing,
angle θ formed by both casing films 11 at the root of
thermally sealed area 14 cannot be 180° or more, and is
normally 90° or less, as illustrated in a cross-sectional
view of Fig. 4. In Fig. 4, sealed layer 14a, which is inte-
grated in each thermally sealed area 14, comprises ther-
mally sealable resin layers 17 sealed to each other. Root
14c of the thermally sealed area is the end of sealed layer
14a, and angle θ is the angle formed by thermally seal-
able resin layers 17 at this position. Also, a layer outside
thermally sealable resin layer 17 is metal thin-film layer
18.
[0034] After the thermal sealing has been performed,
the last one side of casing film 11 is thermally sealed in
a reduced pressure atmosphere (the aforementioned
thermal sealing can be performed on the last one side)
to seal cell element 13. Thereafter, as surroundings of
casing film 11 are returned to the atmosphere, casing
films 11 are pressed against the side surfaces of cell
element 13 by atmospheric pressure. Here, in the con-
ventional idea, from a viewpoint of space efficiency, ther-
mal sealing is performed at a position closest possible
to cell element 13. For this reason, the root of thermally
sealed area 14 is also pressed directly against cell ele-
ment 13 by the atmosphere. In this way, there acts a
force which extends the angle θ formed by casing films
11 at the root of thermally sealed area 14, i.e., a force
which peels off casing films 11 in thermally sealed area
14 (force F2 shown in Fig. 10).
[0035] Thus, by applying thermal sealing head 23 to
casing films 11 at a position spaced apart from cell ele-
ment 13 by an appropriate distance during the thermal
sealing of casing films 11, the aforementioned close-con-
tact portion 15 can be formed in film casing materials 11.
By providing this close-contact portion 15 at a specific
position and range, it is possible to effectively relax the
force applied to thermally sealed area 14.
[0036] In the following, a description will be given of
the behavior of casing films 11 on the side on which close
contact zone 15 is formed, when cell element 13 is sealed
in a reduced pressure atmosphere with reference to Figs.
5A and 5B which are cross-sectional views of a region
in which close-contact portion 15 is formed.
[0037] First, as illustrated in Fig. 5A, when cell element
13 is sealed in a reduced pressure atmosphere using a
vacuum sealing machine, the pressure within space 10a
(within cup areas 11a) which receives cell element 13,
surrounded by casing films 11, is the same as the pres-
sure outside the film covered battery in the reduced pres-
sure atmosphere which is the state before the chamber

7 8 



EP 1 739 766 B1

6

5

10

15

20

25

30

35

40

45

50

55

of the vacuum sealing machine is opened to the atmos-
phere. Therefore, no force acts on thermally sealed area
14 of casing films 11.
[0038] Subsequently, as the chamber of the vacuum
sealing machine is opened to the atmosphere to return
the surroundings of the film covered battery to the atmos-
pheric pressure, force F3 acts to press casing films 11
inward by the atmosphere, as illustrated in Fig. 5B. Since
thermally sealed area 14 is formed at a position spaced
apart from cell element 13, regions of casing films 11,
which have not been thermally sealed to each other,
come into close contact with each other between cell
element 13 and thermally sealed area 14 by force F3 to
form close-contact portion 15. With the existence of
close-contact portion 15, in which casing films 11 are not
thermally sealed to each other, between cell element 13
and thermally sealed area 14, root 14c of thermally
sealed area 14 is not directly pressed against cell element
13, and the angle formed by casing films 11 between
each other is substantially held at 0° at root 14c. As a
result, even if cell element 13 is thick, for example, having
a thickness of 6 mm or more, a force which acts to peel
off thermally sealed area 14 is reduced in a portion in
which close contact zone 15 is formed.
[0039] The amount of deformation of casing films 11
by the atmospheric pressure is the largest at the center
on the side, from which the lead is not drawn out, in its
lengthwise direction, as illustrated in Fig. 9. A peeling
force acting on root 14c of thermally sealed area 14 is
larger as the amount of deformation of casing films 11 is
larger. In other words, on the side from which the lead is
not drawn out, it is the center of the side in the lengthwise
direction that a micro-crack occurs in casing film 11 with
the highest possibility. Taking this into consideration,
close contact zone 15 is preferably disposed in a region
which includes the center of the side, from which the lead
is not drawn out, in the lengthwise direction. However, a
range in which casing film 11 is curved by the atmos-
pheric pressure has a certain degree of extent in the
lengthwise direction of the side, centered at the center
of the side. Therefore, a portion in which root 14c of ther-
mally sealed area 14 is pressed against cell element 13
also has a certain degree of extent in the lengthwise di-
rection of the side, so that even if close contact zone 15
is disposed in a range which is small with respect to the
length of the side, close contact zone 15 cannot suffi-
ciently relax a force applied to thermally sealed area 14.
[0040] Thus, as illustrated in Fig. 6, the position at
which close contact zone 15 is disposed is defined on
the side of casing film 11 from which neither positive elec-
trode lead 12a nor negative electrode lead 12b is drawn
out, and moreover, on the side on which close contact
zone 15 is disposed, length L2 of close contact zone 15,
in the direction along that side, is defined to be one-half
or more of distance L1 from one end to the other end of
the inner edge of thermally sealed area 14. In this way,
close contact zone 15 can cover substantially the entirety
of the range in which casing film 11 is curved by atmos-

pheric pressure, thus making it possible to sufficiently
relax a force which is applied to root 14c of thermally
sealed area 14 to peel off casing films 11 when cell ele-
ment 13 is sealed. As a result, the occurrence of a micro-
crack can be effectively suppressed in the thermally seal-
able resin layer of casing film 11, to prevent the degra-
dation of the sealing reliability of cell element 13, which
is triggered by this micro-crack. When L2 is less than
one-half of L1, the peeling force, which acts on root 14c
of thermally sealed area 14, is predominant on the side
on which close contact zone 15 is disposed, so that this
is not so effective from a viewpoint of suppressing the
micro-crack from occurring in casing films 11.
[0041] From the foregoing, preferable as a position and
a range for disposing close contact zone 15 is to dispose
close contact zone 15, which has length L2 equal to or
more than one-half of the aforementioned distance L1,
at a position including the center of the range from one
end to the other end of the inner edge of thermally sealed
area 14 on the side, from which neither positive electrode
lead 12a nor negative electrode lead 12b is drawn out.
More preferable as the range of close contact zone 15
is that length L2 is equal to or more than 2/3 of the afore-
mentioned distance L1, and further preferable is to dis-
pose close contact zone 15 in the entire range from the
one end to the other end of the inner edge of thermally
sealed area 14 on the side from which neither positive
electrode lead 12a nor negative electrode lead 12b is
drawn out, i.e., L1=L2. Most preferably, close contact
zone 15 is disposed over the full range of all the sides
on which neither positive electrode lead 12a nor negative
electrode lead 12b is disposed.
[0042] On the other hand, when paying attention to the
position of thermally sealed area 14 in the thickness di-
rection of cell element 13, in other words, in the direction
in which the positive electrodes and negative electrodes
are laminated, the effect by close contact zone 15 is par-
ticularly effective when thermally sealed area 14 is posi-
tioned between both surfaces of cell element 13 in the
thickness direction of cell element 13. This is because
when thermally sealed area 14 is positioned between
both surfaces of cell element 13 in the thickness direction
of cell element 13, a force acts to extend angle θ (see
Fig. 4) formed by casing films 11 between each other at
root 14c thermally sealed area 14.
[0043] As the case where thermally sealed area 14 is
positioned between both surfaces of cell element 13 in
the thickness direction of cell element 13, a representa-
tive example may be a case where casing films 11 have
cup areas 11 a on both sides in the thickness direction
of cell element 13, as in this embodiment. However, ther-
mally sealed area 14 can be positioned between both
surfaces of cell element 13 even when the cup area is
formed only on one side, or when no cup area is formed
but casing films 11 deform in conformity to the outside
shape of cell element 13 on both sides of cell element
13 in the thickness direction thereof, as a result, by the
vacuum sealing. Even in such cases, the aforementioned
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problem can occur that angle θ formed by casing films
11 extends at root 14c of thermally sealed area 14. There-
fore, the present invention is effective irrespective of the
presence or absence of the cup area, as long as thermally
sealed area 14 is positioned between both surfaces of
cell element 13.
[0044] For relaxing the force acting on root 14c of ther-
mally sealed area 14, close contact zone 15 may sub-
stantially have a region in which opposing casing films
11 are not thermally sealed to each other but are simply
in close contact with each other. Therefore, width W of
close contact zone 15 shown in Fig. 6 (the dimension of
close contact zone 15 in a direction perpendicular to the
lengthwise direction of the side on which close contact
zone 15 is disposed) is sufficient if it is 0.5 mm or more.
By reducing width W of close contact zone 15, it is pos-
sible to suppress an increase in the outside dimensions
of the film covered battery due to close contact zone 15.
Also, even when close contact zone 15 is formed to have
width W exceeding 3 mm, there is not significant influence
on the effect of relaxing the force acting on root 14c of
thermally sealed area 14. On the contrary, close contact
zone 15 having excessively large width W will increase
the outer size of the battery. The outer size of the battery
is preferably as small as possible. From the foregoing,
width W of close contact zone 15 is preferably 0.5 mm
or more and 3 mm or less.
[0045] Also, as illustrated in Fig. 7, when close contact
zone 15 is disposed over the entire range from one end
to the other end of the inner edge of thermally sealed
area 14 on the side from which neither positive electrode
lead 12a nor negative electrode lead 12b is drawn out,
close contact zone 15 can be formed using a conven-
tional general thermal sealing head by appropriately set-
ting the position of the thermal sealing head with respect
to cell element 13 when casing films 11 are thermally
sealed. A preferred distance between cell element 13
and the thermal sealing head, for forming close contact
zone 15, is determined as appropriate in accordance with
the depth of cup areas formed in casing films 11, the size
of the curvature of a shoulder of a dice used to form the
cup areas through deep-draw molding, and the like.
When cell element 13 having a thickness exceeding 6
mm is used, the root of thermally sealed area 14 is more
likely to press against cell element 13. Taking such a
case into consideration, the distance between cell ele-
ment 13 and the thermal sealing head is preferably 2 mm
or more, and more preferably 3 mm or more, and may
be 4 mm or more.
[0046] Width Ws of thermally sealed area 14 is often
slightly larger than the width of the thermal sealing head.
This is because the melted thermally sealable resin of
casing films 11 squeezes out by approximately 0.1 mm
to 1 mm from a portion pressurized by the thermal sealing
heads during the thermal sealing. If the thermally seala-
ble resin squeezes in an excessively large amount, the
position of the root of thermally sealed area 14 will cor-
respondingly approach toward cell element 13. This is

the reason why the distance between cell element 13
and the thermal sealing heads is set to 2 mm or more.
[0047] While the foregoing embodiment has shown an
example in which the close contact zone is formed with
a uniform width, the width of the close contact zone may
not be uniform. One such example is illustrated in Fig. 8.
in the example illustrated in Fig. 8, close contact zone 15
is formed such that it has the largest width at the center
of a range from one end to the other end of the thermally
sealed area on a side on which it is disposed, and the
width is narrower toward both ends of the side. As de-
scribed above, when the film covered battery, in which
the cell element is sealed under a reduced pressure, is
returned into atmospheric pressure, the amount of de-
formation of casing film 11 is the largest at the center in
the lengthwise direction of the side from which no lead
is drawn out, and is gradually smaller toward both ends
of the center. Thus, close contact zone 15 can be effec-
tively utilized by changing the width of close contact zone
15 in accordance with the amount of deformation of cas-
ing films 11 depending on the location.
[0048] While close contact zone 15 is formed over the
entirety of the side on which no lead is disposed in Fig.
8, the length of close contact zone 15 may be one-half
or more of the distance from one end to the other end of
the inner edge of the thermally sealed area. Also, the
width of close contact zone 15 may continuously vary or
may discontinuously vary.
[0049] While the present invention has been described
giving several representative examples, it is apparent
that the present invention is not limited to those, but can
be modified as appropriate within the scope of the tech-
nical idea of the present invention.
[0050] For example, in regard of the structure of the
cell element, the foregoing example has shown a lami-
nate type which has a plurality of alternately laminated
positive electrodes and negative electrodes, but the cell
element may be of a winding type which has a positive
electrode and a negative electrode disposed alternatively
by forming the positive electrode, negative electrode, and
separator in strip shape, placing the positive electrode
and negative electrode, to each other, with the separator
sandwiched therebetween, winding this, and compress-
ing this into a flat shape.
[0051] Also, as the cell element, an arbitrary cell ele-
ment used in general batteries can be applied as long as
it includes a positive electrode, a negative electrode, and
an electrolyte. A cell element in a general lithium sec-
ondary battery is formed by placing a positive electrode
plate which is an aluminum foil or the like coated with a
positive electrode active material, such as a lithium/man-
ganese composite oxide and lithium cobalate, on both
surfaces, and a negative electrode plate which is a cop-
per foil or the like coated with a carbon material, which
can dope/dedope lithium, on both sides, opposite to each
other through a separator, and impregnating it with an
electrolytic solution containing a lithium salt. Other cell
elements may be cell elements for other types of chem-
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ical batteries such as a nickel hydrogen battery, a nickel
cadmium battery, a lithium metal primary battery or sec-
ondary battery, a lithium polymer battery, and the like.
Further, the present invention can be applied to an elec-
tric device, such as a capacitor element exemplified by
a capacitor such as an electric double-layer capacitor,
an electrolytic capacitor, and the like, which stores elec-
tric energy therein by the action of a positive electrode
and a negative electrode which oppose each other.
[0052] Further, while Fig. 1 illustrates an example in
which positive electrode lead 3 and negative electrode
lead 4 are extended from opposing sides of film covered
battery 1, they may be extended from the same side.

Examples

[0053] In the following, specific examples of the
present invention will be described together with a com-
parative example.

(Example 1)

[0054] A plurality of positive electrodes and a plurality
of negative electrodes, made by coating an electrode ma-
terial on both surfaces of metal foils, were alternately
stacked through separators. An aluminum foil was used
for the metal foil for the positive electrodes. A copper foil
was used for the metal foil for the negative electrodes.
Micro-porous films made of polyethylene of 30 mm thick
was used as the separators. The separators, which are
rectangular, were made to have a size of 75 mm wide
and 130 mm deep, which was larger than the size of the
positive electrode by 2 mm both in length and width, and
was substantially the same size as the positive electrode.
The outermost pole was chosen to be the negative elec-
trode, and the separator was disposed outside this neg-
ative electrode as well. Specifically, the order is separa-
tor/negative electrode/separator/positive
electrode/separator/ ... /negative electrode/separator.
The thickness of the laminate made up of the positive
electrodes, negative electrodes, and separators was
chosen to be 10 mm. Also, in laminating the positive elec-
trodes and negative electrodes, the orientation was ar-
ranged such that portions not coated with the electrode
material of the positive electrodes and negative elec-
trodes were oriented to opposite sides in order to orient
the positive electrode lead and negative electrode lead
in the opposite directions.
[0055] Next, an aluminum plate having a predeter-
mined thickness, a predetermined width, and a length of
50 mm (a direction in which a current flows is defined to
be the "lengthwise" direction"), which would serve as the
positive electrode lead, and the portions of the positive
electrodes not coated with the electrode material were
ultra-sonic welded in block. Similarly, a copper plate of
0.1 mm thick, 40 mm wide, and 50 mm long, which would
serve as the negative lead, and the portions of the neg-
ative electrodes not coated with the electrode material

were ultra-sonic welded in block. In the foregoing man-
ner, a laminate which would constitute a cell element was
fabricated.
[0056] On the other hand, a laminate film which had
nylon (25 mm thick), soft aluminum (40 mm thick), acid
metamorphic polypropylene (15 mm thick), and polypro-
pylene (30 mm thick) laminated in this order, was pre-
pared as a casing film. The prepared laminate film was
cut in a predetermined size, and deep-draw molded using
a dice, a punch, and a deep-draw molder having a blank
holding pad. The dice was formed with a rectangular
opening, and the dimension of the opening in a direction
corresponding to the horizontal direction of the cell ele-
ment was set to 76 mm. Also, the radius of the shoulder
(see reference numeral 21 a in Fig. 2) of the dice was
set to 1 mm. In other words, the horizontal dimension of
the cup area formed by the deep-draw molding is 78 mm
including the base of the R-section. The drawing depth
was set to 5 mm.
[0057] Next, a portion of the laminate film molded into
a cup shape, which is in the shape of flange around the
cup area, was trimmed to have a side of 10 mm wide.
Another one was fabricated in a similar manner by mold-
ing the laminate film to form a cup area therein, and trim-
ming the periphery.
[0058] Then, the two laminate films, having the cup
area, were opposed such that the cell element was sand-
wiched therebetween, to receive the cell element in the
cup areas. In this state, the positive electrode lead and
negative electrode lead were drawn out from two oppos-
ing shorter sides of the laminate films.
[0059] Next, the laminate films were formed into a bag
shape by thermally sealing the sides of the laminate films,
from which the positive/negative electrode leads were
drawn out, and also thermally sealing one of the remain-
ing two longer sides. After pouring an electrolytic solution
into the bag-shaped laminate films from the unsealed
side thereof, the remaining one side was thermally heat-
ed under a reduced pressure using a vacuum sealing
machine having a thermal sealing machine within a vac-
uum chamber to seal the cell element. When the two
longer sides of the laminate films were thermally sealed,
the thermal sealing was performed with a thermal sealing
head spaced apart by 4 mm from the cell element. In
other words, the distance from the end of the separator
of the cell element to the contact end of the thermal seal-
ing head was chosen to be 4 mm.
[0060] After sealing the cell element under a reduced
pressure, the vacuum chamber was returned to the at-
mospheric pressure. The resulting film covered battery
was extracted from the vacuum chamber to observe its
appearance. Between a thermally sealed area of the two
longer sides and the cell element, a close contact zone,
in which the laminate films were not adhered to each
other but were in close contact with each other by the
atmospheric pressure, was formed over an entire inner
edge of the thermally sealed area, as illustrated in Fig.
5B. The close contact zone had a width of 3 to 3.5 mm.
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Also, the two longer sides were inwardly curved, as illus-
trated in Fig. 9, where a central portion, having the largest
amount of curving, indented by approximately 0.5 mm
inwardly from both ends, and a close contact zone was
also formed in width of approximately 3 mm in the central
portion. Length L2 (see Fig. 6) of the close contact zone,
and distance L1 (see Fig. 6) from one end to the other
end of the inner edge of the thermally sealed area were
both 146 mm.
[0061] When the film covered battery was disassem-
bled to observe the thermally sealed area of the longer
sides, a flash of the resin of the laminate film was found
approximately 0.5 mm at the root of the thermally sealed
area in a direction indenting into the cell from a pressure
applying end of the thermal sealing head. Then, this pro-
truding resin was observed with a microscope from the
inside of the battery, no whitened resin was found. Fur-
ther, no crack was found even in an observation using a
high-magnification reflection-type optical microscope.

(Example 2)

[0062] A film covered battery was fabricated in a similar
manner to Example 1 except that a cell element was
spaced apart by 3 mm from the thermal sealing head
when two longer sides were thermally sealed.
[0063] In this example, a close contact zone was also
formed between a thermally sealed area of the two longer
sides and the cell element in the fabricated film covered
battery, as is the case with Example 1. The width of the
close contact zone ranged from 1.5 to 2.5 mm. Also, the
two longer sides curved in a similar manner to Example
1, where a central portion, having the largest amount of
curving, indented by approximately 1 mm inwardly from
both ends, and a close contact zone was also formed in
width of approximately 1.5 mm in the central portion.
[0064] When the film covered battery was disassem-
bled to observe the thermally sealed area of the longer
sides, a flash of resin was found approximately 0.5 mm
at the root of the thermally sealed area in this example,
as is the case with Example 1. The protruding portion of
the resin was observed with a microscope from the inside
of the battery in a similar manner to Example, 1, but nei-
ther whitened resin nor crack was observed.

(Comparative Example)

[0065] A film covered battery was fabricated in a similar
manner to Example 1 except that a cell element was
spaced apart by 3 mm from the thermal sealing head
when two longer sides were thermally sealed.
[0066] In this example, the fabricated film covered bat-
tery also had two longer sides inwardly curving as illus-
trated in Fig. 9, where a central portion, having the largest
amount of curving, indented by approximately 1 mm in-
wardly from both ends. In the central portion of the longer
side, the root of the thermally sealed area was pressed
against the cell element, which could also be observed

from the appearance. No close contact zone was formed
there.
[0067] When the film covered battery was disassem-
bled to observe the thermally sealed area of the longer
sides, a flash of resin was also found approximately 0.5
mm at the root of the thermally sealed area in this exam-
ple, as is the case with Example 1. When the protruding
portion of the resin was observed with a microscope from
the inside of the battery, whitening was observed over a
length of approximately 98 mm centered at the center of
the longer side. When the whitened portion was further
observed with a high-magnification reflection type optical
microscope, the existence of crack was recognized.

Claims

1. A film covered electric device comprising:

an electric device element to which a positive
electrode lead and a negative electrode lead are
connected, said electric device being selected
from the group consisting of chemical cell ele-
ments and capacitor elements and having pos-
itive electrodes and negative electrodes that are
laminated in a thickness direction; and
a casing film made up of two laminate films hav-
ing at least a metal layer and a thermally seal-
able resin layer laminated to each other, said
casing film sandwiching and wrapping said elec-
tric device element from both sides in the thick-
ness direction with said thermally sealable resin
layer being placed inside, and being thermally
sealed in the thickness direction around said
electric device element to seal said electric de-
vice element with said leads extended there-
from,
wherein each of said laminate films of said cas-
ing film has a cup area for receiving said electric
device element therein, whereby a thermally
sealed area formed by thermally sealing said
casing film is positioned between both surfaces
of said electric device element, said both sur-
faces being positioned in the thickness direction,
at least one of the sides of said casing film, from
which said leads are not extended, is formed
with a close contact zone in which said casing
films directly opposing without intervention of
said electric device element are in close contact
with each other without being thermally sealed,
between said thermally sealed area and said
electric device element, and
L2≥(1/2)L1 is satisfied, where L1 is a distance
from one end to the other end of an inner edge
of said thermally sealed area and L2 is the length
of said close contact zone in a direction along
the side formed with said close contact zone.
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2. The film covered electric device according to claim
1, wherein said close contact zone is formed at a
position including a center of a range from one end
to the other end of an inner edge of said thermally
sealed area on the side formed with said close con-
tact zone.

3. The film covered electric device according to claim
2, wherein said close contact zone is formed over
the entire range from one end to the other end of the
inner edge of said thermally sealed area on the side
formed with said close contact zone.

4. The film covered electric device according to claim
2, wherein said close contact zone has a width which
continuously or discontinuously varies such that the
width is largest at the center in the range from one
end to the other end of the inner edge of said ther-
mally sealed area on the side formed with said close
contact zone.

5. The film covered electric device according to claim
1, wherein said close contact zone is formed along
all sides of said casing film from which said leads
are not extended.

6. The film covered electric device according to claim
1, wherein said cup area is formed on both sides in
the thickness direction of said electric device ele-
ment.

7. The film covered electric device according to claim
1, wherein said close contact zone has a width of
0.5 mm or more.

8. The film covered electric device according to claim
1, wherein said electric device element has a thick-
ness of 6 mm or more.

9. The film covered electric device according to claim
1, wherein said electric device element is a chemical
cell element or a capacitor element.

10. A method of manufacturing a film covered electric
device, said electric device being selected from the
group consisting of chemical cell elements and ca-
pacitor elements and having positive electrodes and
negative electrodes that are laminated in a thickness
direction and comprising the steps of:

sandwiching and wrapping said electric device
element to which a positive electrode lead and
a negative electrode lead are connected by a
casing film made up of two laminate films having
at least a metal layer and thermally sealable res-
in layer laminated to each other from both sides
in the thickness direction of said electric device
element;

thermally sealing in the thickness direction pe-
ripheral sides of said casing film which sand-
wiches and wraps said electric device element
with said leads being extended from said casing
films to seal said electric device element within
said casing film, wherein at least the last one
side of the peripheral sides is thermally sealed
in a reduced pressure atmosphere; and
returning surroundings of said casing film which
seals said electric device element into an atmos-
pheric pressure,
wherein said step of thermally sealing said cas-
ing film thermally seals at least one of the sides
from which said leads are not extended by ap-
plying pressure to said casing film with a thermal
sealing head for heating and pressurizing said
casing films being placed at a position spaced
apart by 2 mm or more from said electric device
element.

Patentansprüche

1. Folienummantelte elektrische Einrichtung, umfas-
send:

ein elektrisches Einrichtungselement, mit dem
ein positiver Elektrodenanschluss und ein ne-
gativer Elektrodenanschluss verbunden sind,
wobei die elektrische Einrichtung aus der Grup-
pe bestehend aus chemischen Zellenelemen-
ten und Kondensatorelementen ausgewählt ist
und positive Elektroden und negative Elektro-
den umfasst, die in einer Dickenrichtung lami-
niert sind; und
einen Gehäusefilm, der aus zwei Laminatfilmen
mit mindestens einer Metallschicht und einer
thermisch abdichtbaren Harzschicht, die anein-
ander laminiert sind, besteht, wobei der Gehäu-
sefilm das elektrische Einrichtungselement von
beiden Seiten in der Dickenrichtung sand-
wichartig umfasst und umhüllt, wobei die ther-
misch abdichtbare Harzschicht innen platziert
ist, und in der Dickenrichtung um das elektrische
Einrichtungselement thermisch abgedichtet ist,
um das elektrische Einrichtungselement mit den
sich davon erstreckenden Anschlüssen abzu-
dichten,
wobei jeder der Laminatfilme des Gehäusefilms
einen Schalenbereich zum Aufnehmen des
elektrischen Einrichtungselements darin auf-
weist, wodurch ein thermisch abgedichteter Be-
reich, der durch thermisches Abdichten des Ge-
häusefilms gebildet wird, zwischen beiden
Oberflächen des elektrischen Einrichtungsele-
ments positioniert ist, wobei beide Oberflächen
in der Dickenrichtung positioniert sind,
wobei mindestens eine der Seiten des Gehäu-
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sefilms, von der sich die Anschlüsse nicht er-
strecken, zwischen dem thermisch abgedichte-
ten Bereich und dem elektrischen Einrichtungs-
element mit einer Zone engen Kontakts gebildet
ist, in der die Gehäusefilme, die ohne Einwir-
kung des elektrischen Einrichtungselements di-
rekt gegenüberliegen, in engem Kontakt mitein-
ander stehen, ohne thermisch abgedichtet zu
sein, und
wobei L2≥(1/2)L1 erfüllt ist, wobei L1 ein Ab-
stand von einem Ende zu dem anderen Ende
eines inneren Randes des thermisch abgedich-
teten Bereichs ist und L2 die Länge der Zone
engen Kontakts in einer Richtung entlang der
Seite ist, die mit der Zone engen Kontakts ge-
bildet ist.

2. Folienummantelte elektrische Einrichtung nach An-
spruch 1, wobei die Zone engen Kontakts an einer
Position umfassend eine Mitte eines Bereichs von
einem Ende zu dem anderen Ende eines inneren
Randes des thermisch abgedichteten Bereichs an
der Seite gebildet ist, die mit der Zone engen Kon-
takts gebildet ist.

3. Folienummantelte elektrische Einrichtung nach An-
spruch 2, wobei die Zone engen Kontakts über den
gesamten Bereich von einem Ende zu dem anderen
Ende des inneren Randes des thermisch abgedich-
teten Bereichs an der Seite gebildet ist, die mit der
Zone engen Kontakts gebildet ist.

4. Folienummantelte elektrische Einrichtung nach An-
spruch 2, wobei die Zone engen Kontakts eine Breite
aufweist, die kontinuierlich oder diskontinuierlich va-
riiert, so dass die Breite in der Mitte in dem Bereich
von einem Ende zu dem anderen Ende des inneren
Randes des thermisch abgedichteten Bereichs an
der Seite, die mit der Zone engen Kontakts gebildet
ist, am größten ist.

5. Folienummantelte elektrische Einrichtung nach An-
spruch 1, wobei die Zone engen Kontakts entlang
allen Seiten des Gehäusefilms gebildet ist, von de-
nen sich die Leitungen nicht erstrecken.

6. Folienummantelte elektrische Einrichtung nach An-
spruch 1, wobei der Schalenbereich auf beiden Sei-
ten in der Dickenrichtung des elektrischen Einrich-
tungselements gebildet ist.

7. Folienummantelte elektrische Einrichtung nach An-
spruch 1, wobei die Zone engen Kontakts eine Breite
von 0,5 mm oder mehr aufweist.

8. Folienummantelte elektrische Einrichtung nach An-
spruch 1, wobei das elektrische Einrichtungsele-
ment eine Dicke von 6 mm oder mehr aufweist.

9. Folienummantelte elektrische Einrichtung nach An-
spruch 1, wobei das elektrische Einrichtungsele-
ment ein chemisches Zellenelement oder ein Kon-
densatorelement ist.

10. Verfahren zum Herstellen einer folienummantelten
elektrischen Einrichtung, wobei die elektrische Ein-
richtung aus der Gruppe bestehend aus chemischen
Zellenelementen und Kondensatorelementen aus-
gewählt ist und positive Elektroden und negative
Elektroden umfasst, die in einer Dickenrichtung la-
miniert sind, und umfassend folgende Schritte:

sandwichartiges Umfassen und Umhüllen des
elektrischen Einrichtungselements, mit dem ein
positiver Anschluss und ein negativer Anschluss
durch einen Gehäusefilm verbunden sind, der
aus zwei Laminatfilmen mit mindestens einer
Metallschicht und einer thermisch abdichtbaren
Harzschicht, die aneinander laminiert sind, be-
steht, von beiden Seiten in der Dickenrichtung
des elektrischen Einrichtungselements;
thermisches Abdichten von Umfangsseiten des
Gehäusefilms in der Dickenrichtung des Gehäu-
sefilms, der das elektrische Einrichtungsele-
ment sandwichartig umfasst und umhüllt, wobei
sich die Anschlüsse von den Gehäusefilmen er-
strecken, um das elektrische Einrichtungsele-
ment in dem Gehäusefilm abzudichten, wobei
mindestens die letzte Seite der Umfangsseiten
in einer Atmosphäre verringerten Drucks ther-
misch abgedichtet wird; und
Zurückbringen der Umgebung des Gehäuse-
films, der das elektrische Einrichtungselement
abdichtet, auf einen atmosphärischen Druck,
wobei der Schritt des thermischen Abdichtens
des Gehäusefilms mindestens eine der Seiten,
von der sich die Anschlüsse nicht erstrecken,
durch Aufbringen von Druck auf den Gehäuse-
film mit einem thermischen Abdichtkopf zum Er-
wärmen und Druckbeaufschlagen der Gehäu-
sefilme, die in einer Position platziert sind, die
um 2 mm oder mehr von dem elektrischen Ein-
richtungselement beabstandet ist, thermisch
abdichtet.

Revendications

1. Dispositif électrique recouvert d’un film comprenant :

un élément de dispositif électrique auquel un
conducteur d’électrode positif et un conducteur
d’électrode négatif sont connectés, ledit dispo-
sitif électrique étant sélectionné dans le groupe
consistant en des éléments de pile chimique et
des éléments de condensateur et comportant
des électrodes positives et des électrodes né-
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gatives qui sont stratifiées dans une direction
d’épaisseur ; et
un film de boîtier constitué de deux films strati-
fiés comportant au moins une couche métallique
et une couche de résine pouvant être scellée
thermiquement stratifiées l’une sur l’autre, ledit
film de boîtier prenant en sandwich et envelop-
pant ledit élément de dispositif électrique à partir
des deux côtés dans la direction d’épaisseur
avec ladite couche de résine pouvant être scel-
lée thermiquement placée à l’intérieur, et étant
scellé thermiquement dans la direction d’épais-
seur autour dudit élément de dispositif électri-
que pour sceller ledit élément de dispositif élec-
trique avec lesdits conducteurs s’étendant de
celui-ci,
dans lequel chacun desdits films stratifiés dudit
film de boîtier comporte une zone en forme de
coupe pour recevoir ledit élément de dispositif
électrique dans celle-ci, moyennant quoi une zo-
ne scellée thermiquement formée en scellant
thermiquement ledit film de boîtier est position-
née entre les deux surfaces dudit élément de
dispositif électrique, lesdites deux surfaces
étant positionnées dans la direction d’épaisseur,
au moins l’un des côtés dudit film de boîtier, à
partir duquel lesdits conducteurs ne s’étendent
pas, est formé avec une zone de contact étroit
dans laquelle lesdits films de boîtier se faisant
face directement sans l’intervention dudit élé-
ment de dispositif électrique sont en contact
étroit l’un avec l’autre sans être scellés thermi-
quement, entre ladite zone scellée thermique-
ment et ledit élément de dispositif électrique, et
L2 ≥ (1/2)L1 est satisfait, où L1 est une distance
d’une extrémité à l’autre extrémité d’un bord in-
térieur de ladite zone scellée thermiquement et
L2 est la longueur de ladite zone de contact étroit
dans une direction le long du côté formé avec
ladite zone de contact étroit.

2. Dispositif électrique recouvert d’un film selon la re-
vendication 1, dans lequel ladite zone de contact
étroit est formée en une position comprenant un cen-
tre d’une plage allant d’une extrémité à l’autre extré-
mité d’un bord intérieur de ladite zone scellée ther-
miquement sur le côté formé avec ladite zone de
contact étroit.

3. Dispositif électrique recouvert d’un film selon la re-
vendication 2, dans lequel ladite zone de contact
étroit est formée sur la plage entière allant d’une ex-
trémité à l’autre extrémité du bord intérieur de ladite
zone scellée thermiquement sur le côté formé avec
ladite zone de contact étroit.

4. Dispositif électrique recouvert d’un film selon la re-
vendication 2, dans lequel ladite zone de contact

étroit a une largeur qui varie de manière continue ou
de manière discontinue de sorte que la largeur est
la plus grande au centre dans la plage allant d’une
extrémité à l’autre extrémité du bord intérieur de la-
dite zone scellée thermiquement sur le côté formé
avec ladite zone de contact étroit.

5. Dispositif électrique recouvert d’un film selon la re-
vendication 1, dans lequel ladite zone de contact
étroit est formée le long de tous les côtés dudit film
de boîtier à partir desquels lesdits conducteurs ne
s’étendent pas.

6. Dispositif électrique recouvert d’un film selon la re-
vendication 1, dans lequel ladite zone en forme de
coupe est formée sur les deux côtés dans la direction
d’épaisseur dudit élément de dispositif électrique.

7. Dispositif électrique recouvert d’un film selon la re-
vendication 1, dans lequel ladite zone de contact
étroit a une largeur de 0,5 mm ou plus.

8. Dispositif électrique recouvert d’un film selon la re-
vendication 1, dans lequel ledit élément de dispositif
électrique a une épaisseur de 6 mm ou plus.

9. Dispositif électrique recouvert d’un film selon la re-
vendication 1, dans lequel ledit élément de dispositif
électrique est un élément de pile chimique ou un
élément de condensateur.

10. Procédé de fabrication d’un dispositif électrique re-
couvert d’un film, ledit dispositif électrique étant sé-
lectionné dans le groupe consistant en des éléments
de pile chimique et des éléments de condensateur
et comportant des électrodes positives et des élec-
trodes négatives qui sont stratifiées dans une direc-
tion d’épaisseur et comprenant les étapes consistant
à :

prendre en sandwich et envelopper ledit élé-
ment de dispositif électrique auquel un conduc-
teur d’électrode positif et un conducteur d’élec-
trode négatif sont connectés par un film de boî-
tier constitué de deux films stratifiés comportant
au moins une couche métallique et une couche
de résine pouvant être scellée thermiquement
stratifiées l’une sur l’autre à partir des deux côtés
dans la direction d’épaisseur dudit élément de
dispositif électrique ;
sceller thermiquement dans la direction d’épais-
seur des côtés périphériques dudit film de boîtier
qui prend en sandwich et enveloppe ledit élé-
ment de dispositif électrique avec lesdits con-
ducteurs s’étendant desdits films de boîtier pour
sceller ledit élément de dispositif électrique à
l’intérieur dudit film de boîtier, dans lequel au
moins le dernier côté des côtés périphériques
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est scellé thermiquement dans une atmosphère
à pression réduite ; et
rétablir l’environnement dudit film de boîtier qui
scelle ledit élément de dispositif électrique à une
pression atmosphérique,
dans lequel ladite étape consistant à sceller
thermiquement ledit film de boîtier scelle ther-
miquement au moins l’un des côtés à partir du-
quel lesdits conducteurs ne s’étendent pas en
appliquant une pression audit film de boîtier
avec une tête de scellage thermique pour chauf-
fer et mettre sous pression lesdits films de boîtier
placés à une position espacée de 2 mm ou plus
dudit élément de dispositif électrique.
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