Office de la Proprieté Canadian CA 2495320 C 2010/12/14

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 495 320
Un organisme An agency of 12 BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
13) C
(86) Date de depot PCT/PCT Filing Date: 2003/08/13 (51) CLInt./Int.Cl. B26F 1/02(2006.01),

(87) Date publication PCT/PCT Publication Date: 2004/03/04 HOTM 10/04 (2006.01)
(72) Inventeurs/Inventors:

(45) Date de délivrance/lssue Date: 2010/12/14 BONFANTI FRANCESCO. CH:
(85) Entree phase nationale/National Entry: 2005/02/14 FUTSCHER, HEINZ, DE:
(86) N° demande PCT/PCT Application No.: EP 2003/008998 NEUMANN, GEROLD, DE

(87) N° publication PCT/PCT Publication No.: 2004/018168 (73) Proprietaire/Owner:
FRAUNHOFER-GELELLSCHAFT ZUR FOERDERUNG

(30) Priortes/Priorities: 2002/08/16 (DE102 38 354.5); DER ANGEWANDTEN FORSCHUNG E.V. DE
2002/12/13 (DE102 61 920.4) ‘
(74) Agent: GOWLING LAFLEUR HENDERSON LLP

54) Titre : FILMS ET SYSTEMES COMPOSITES DE FILMS A MOTIFS DE PERFORATION, NOTAMMENT CONCUS

POUR PRODUIRE DES COMPOSANTS ELECTROCHIMIQUES
54) Title: FILMS AND COMPOUND FILMS WITH AN EMBOSSED PATTERN, PARTICULARLY FOR PRODUCING

ELECTROCHEMICAL COMPONENTS

& 1 1 1
| | I I

T "!—'I"_.'l"—"l_"
. - & - 1 - n -

o) e
‘i{" 2 .% g»
ST S S e DO B
T ‘ -.j ) J'\;; TR \1_’, = ..‘ Y 7‘ ."”-'
3 A ﬁﬁ ,1,tﬁm’%t« ’,b e ey % [ﬂ ‘p;
A am@,e,q k ;
.ﬂ‘ ‘.L{ r-e»?g Eﬁmg‘ﬁjf |td 9:4 ;h
o ] '.-:' e MO 0 BT i R M e - p a-n, .‘
ik :It'.':,'r‘s.{?."r"'tﬁ'. D\tﬂ@ﬂ# :.{;-Jc % ;\% ’Hzxﬂ"{'l:’ L. ﬁ) .
SRR S ‘";%w l ]
R TR ":’i"':*f-—-ﬁ"-s R 'f'w:?’ fiku e
RLALTE N9y N /,m“ ".J .

< A V) 7
= ! >
- J : g ! | =

5- ; % i iy

I .
)
$ ; " >
3 S e R LT | R e e
;:‘1 ﬁ!l : &y o
LD
: l s C

KONON-
ROX%)
YAS

i

(57) Abrégée/Abstract:
The invention relates to flms which are provided with an embossed pattern and are connected to additional filims. Said films are

characterized by the fact that the embossment of each film defines at least one dividing line (3, 4) which Is interrupted in a regular
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(57) Abrege(suite)/Abstract(continued):

pattern by means of steps that have a smaller width than the average distance between two steps. Preferably, the width of each
step Is smaller than the distance of said step to the adjacent steps. The inventive flms can be arranged into compounds In which
the films are placed on top of each other in a staggered manner such that the steps of a first film (A) and the steps of a second film
(B) do not lie on top of each other, whereby material of individual, different films Is prevented from smearing during subsequent
cutting of the compound films (C) into Individual elements while contact between the different materials is prevented.
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(57) Abstract: The invention relates to films which are pro-
vided with an embossed pattern and are connected to additional
films. Said films are characterized by the fact that the emboss-
ment of each film defines at least one dividing line (3, 4) which
is interrupted in a regular pattern by means of steps that have
a smaller width than the average distance between two steps.
Preferably, the width of each step is smaller than the distance
of said step to the adjacent steps. The inventive films can be
arranged into compounds in which the films are placed on top
of each other in a staggered manner such that the steps of a first
film (A) and the steps of a second film (B) do not lie on top
of each other, whereby material of individual, different films is
prevented from smearing during subsequent cutting of the com-
pound films (C) into individual elements while contact between
the different materials is prevented.

(57) Zusammenfassung: Die vorliegende Erfindung betrifft
mit einem Stanzmuster versehene Folien, die zum Verbinden
mit weiteren Folien vorgesehen sind, dadurch gekennzeichnet,
dass die Stanzung jeder Folie mindestens eine Trennlinie (3, 4)
definiert, die in einem regelhaften Muster durch Stege unterbro-
chen ist, und dass diese Stege eine Breite einnehmen, die durch-
schnittlich geringer ist als der durchschnittliche Abstand zwi-
schen zwei Stegen. Bevorzugt ist die Breite eines jeden Steges
geringer als der Abstand dieses Steges zu den ihm benachbar-
ten Stegen. Diese Folien lassen sich zu Verbiinden anordnen, in
denen die Folien derart versetzt iibereinander angeordnet sind,
dass die Stege einer ersten Folie (A) und die Stege einer zwei-
ten Folie (B) nicht ibereinander

[Fortsetzung auf der ndichsten Seite]
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zu liegen kommen. Damit wird bei einem spédteren Schneiden des Folienverbundes (C) zu einzelnen Elementen ein Verschmieren
von Material einzelner, unterschiedlicher Folien vermieden und eine Beriihrung der verschiedenen Materialien verhindert.
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Films and Compound Films with an Embossed Pattern, Particularly for
Producing Electrochemical Components

The present invention relates to a spatial configuration of films with
electrochemical properties, wherein the films can be used for producing layer
compounds for use as batteries, electrochromic compounds or the like.

Since the beginning of the >70s, it has been attempted to produce
electrochemical components such as batteries or the like in the form of thin films.
The object is to obtain components that, on the one hand, are so flexible that
they can be, for example, rolled up or matched to another desired shape and, on
the other hand, can provide particularly beneficial charging and discharging
properties by means of extremely large contact surfaces between the individual
electrochemical parts, such as electrodes or electrolytes, relative to the
employed volume of electrochemically active material.

The film technology fulfills the aforementioned requirements in an excellent way.
Therefore, electrode materials or electrolyte materials in film form, for example,
for batteries, are produced as fabricated material that are subsequently
combined to a film compound with the desired electrochemical properties by
lamination under suitable pressure action or temperature action. Examples for
the manufacture of such films are known in many embodiments in the patent
literature or in the relevant technical literature and are known to a person skilled
in the art. The manufacture of electrochemical components by means of
(endless) films provides great economical advantages because film processing
at high speed can be performed. In this connection, an advancing speed of
several meters per minute is possible. However, for such a manufacture several
boundary conditions must be observed that require a high technical expenditure.
This is based in particular on the fact that, for obtaining a high throughput, the
different films must be processed as long as possible from roll to roll or in the
form of large sheets in order to reduce the number of manipulation steps. If it is
desired to separate the complete stacked/laminated film compounds after their
processing, it is necessary to perform stamping actions through the complete film
compound. However, this results in significant problems because the separation
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by cutting tools generates edges of cut through the complete film compound. In
this connection, the cutting tool can cause smearing of materials from different
films across the edges of cut; this has negative effects with regard to the
functionality of the electrochemical components. Separation of the different films
already before lamination however requires a precise arrangement of the film
elements relative to one another before they are laminated or connected in other
ways. However, this can be realized only with great difficulty in particular for a

high manufacturing throughput.

It is an object of the present invention to prevent the above described smearing
of material across the edges of laminated film compounds wherein the method at
the same time should enable the manufacture of laminated individual elements
at high speed. In particular, this object is directed to such film compounds that
are to be used in or as electrochemical components. This object is solved by
providing films with a specific stamped pattern similar to a perforation; the
stamped pattern predetermines the edges of cut for the future separation - by
cutting or another method - of compounds from such films that are laminated to
one another or joined otherwise. In this connection, the stamping defines at least
one, generally several, dividing lines that can be arranged, for example, at a right
angle to one another and are interrupted by webs in a regular pattern. These
webs have a width that is, on average, less than the average spacing between
two webs. In particular, it is preferred that the width of each web is less than the
spacing of this web to the neighboring webs. Also, it is optionally preferred and In
some cases necessary (for example, when three films according to the invention
are provided for a film compound) that the width of the webs, on average, Is not

more than half the average spacing between two webs.

The films according to the invention enable, on the one hand, processing of the
respective films from roll to roll or in the form of large sheets, and, on the other
hand, they can be stacked on top one another such that their dividing lines for
the future cutting step or the like are superimposed while the webs of these
dividing lines are staggered relative to one another so that they are never
superimposed. Therefore, during the subsequent separation there is nowhere an
edge of cut with smearing of the components of the individual films of the film

-2
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compound so that contact between the materials of the different films cannot

OCCUT.

In a preferred embodiment of the invention, the stamping defines at least in one
direction (y) dividing lines that extend parallel to one another and are arranged
such on the film sheet or film leaf (positioned in the x-y plane) or the film roll that
the webs, when mirrored at the center of the film perpendicularly to these
dividing lines (i.e., mirrored at a centrally arranged plane in the x-z direction), will
not be superimposed on the webs of the film that is not mirrored. When two such
films are laminated with one another with one film being positioned mirror-
inverted relative to the so-called x-z plane relative to the other film, the webs of
the dividing lines in the y direction cannot overlap, which is desired.

In a preferred second embodiment, the stamping defines dividing lines that
extend perpendicularly to one another. The webs of one or several dividing lines
extending in a first direction (x) are arranged such that, when mirroring at a
mirror plane (y-z) that intersects the film centrally and perpendicularly to said first
direction, they will not be superimposed on the webs of the film that has not been
mirrored. When two such films are laminated to one another while the head
(viewed in the x direction) of one film is positioned above the foot (viewed in the
same direction) of the other film, the webs of the dividing lines in the x direction
cannot overtap, which is desired. It is particularly preferred to combine the
features of the two above described embodiments with one another, in particular,
in such a way that a stamping pattern with at least one dividing line in the x
direction and several dividing lines in the y direction is produced whose webs -
those of the dividing line(s) in the x direction as well as those of the dividing lines
in the y direction - upon rotation about a central axis z that extends
perpendicularly to the film plane (x-y) will not be superimposed. In this
configuration, both films of a future laminate can be provided with precisely the
same stamping pattern, i.e., can be produced with the same machines without
having to change their adjustments, and be can arranged for forming the film
compound such on top one another that the first film is superimposed on the
second film by being turned over and rotated by 180E. in this spatial position
relative to one another, the webs of the two films cannot overlap.

-3
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Alternatively, it can also be expedient to generate the stamping pattern with other
patterns such that the stamping pattern of the first film to be laminated cannot be
brought into a congruent arrangement with the second film to be laminated. Such
asymmetries can help to reduce the risk of possibly erroneous stacked
arrangement when stacking the films on top one another. When the films
according to the invention are provided as a cathode film or anode film, they are
generally already laminated with preferably a net-like discharge film whose
current dischargers project past the lateral edges of the film. Film compounds
with such films will be separated only in such a way that in the (shorter)
transverse direction not more than two components, whose dischargers project
laterally from the film, are provided adjacent to one another on the basic surface
of the film compound. In other words, such films will have no, or at most one,
dividing line on the (longer) x axis. When in these configurations having a central
dividing line the current dischargers are kept sufficiently narrow and are arranged
asymmetrical to one another relative to the side from which they project, but are
arranged symmetrical to one another relative to the left and to the right, the films
as described in connection with the second preferred embodiment as well as In
connection with the embodiment described as being especially preferred can be
superimposed without there being the possibility that the current dischargers of
cathode and anode could contact one another.

In order to simplify the exact positioning of the individual films relative to one
another during stacking it can be advantageous to provide holes for positioning
pins simultaneously with the film stamping step for producing the future cutting
lines. Such positioning openings can be provided in the center of each element
but also at other locations of the film, for example, in the webs of the stamped

dividing line.

The manufacture of the stamped films is realized in stamping tools as they are
known in the prior art. Preferred is a method in which a holding-down device
presses the film to be stamped fixedly against a support. Subsequently, a hollow-
ground blade is moved downwardly through a slot in the holding-down device.
This blade carries out the cut and forces the material that has been separated in

_4 -

TRL of PCT/EP2003/008998 - Fraunhofer-Gesellschaft zur Forderung der angewandten Forschung e.V.

M LI Ty vy ramerie Y ol o e Ao R AP re R R b G R gl e et S e e T 2T R



CA 02495320 2010-01-26

the downward direction so that it is removed from the web area. In Fig. 1, an example of
a film according to the invention is illustrated. These films, for example, are suitable for
manufacturing film-based batteries that are comprised of three films: the anode A, the
cathode B, and the separator. The separator separates anode and cathode
electronically and can therefore be placed without being pre-stamped between the two
electrode films. The correlated current dischargers 1, 2 project from the electrode films,
respectively; they are indicated by cross-hatching. When the stamped film of cathode B
Is placed onto the stamped film of anode A, the arrangement as shown in C results. As
a separation means between the anode A and the cathode B the separator is
introduced. The separator must not be pre-stamped and is therefore not illustrated in
the drawings of Fig. 1. Along the dividing lines 3 in the x direction and 4 in the y
direction, illustrated in dashed lines, individual elements can be separated from the film
compound C by a cutting tool in such a way that the cutting blade does not cut at any
location through all films at the same time but cuts only through the webs, respectively,
of the individual films that are staggered relative to one another. The stamping of the
films illustrated in Fig. 1 is a concrete example for the above embodiment that has been
mentioned as particularly preferred in which the stamping pattern of the films A and B is
symmetrical in such a way that both films can be pre-stamped by the same stamping

tool and the pattern of the film B is transferred by a simple rotational mirroring into the
pattern of the film A.

In Fig. 1, additional openings for positioning pins are provided which are referenced by
reference numeral 5. The position of the positioning openings in this embodiment is at
the center of each field that predetermines the dimensions of the future component.
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WHAT IS CLAIMED IS:

1. A film compound comprising at least two stamped films, wherein the at least two
stamped films each have a stamped pattern defining at least one dividing line that is interrupted
In a regular pattern by webs, wherein the at least one dividing line of each stamped film are
superimposed, wherein the webs each have a width that is, on average, less than an average
spacing between two adjacently positioned ones of the webs, respectively, wherein the at least
two stamped films are superimposed in a staggered arrangement relative to one another such that

the webs of a first one of the at least two stamped films and the webs of a second one of the at

least two stamped films are not superimposed.

2. The film compound according to claim 1, wherein the stamped patterns of the at least two
stamoped films are identical and wherein the second one of the at least two stamped films is
arranged relative to the first one of the at least two stamped films 50 as to be rotated by 180°
about a surface axis of the first one of the at least two stamped films.

3. The film compound according to claim 1 configured to produce clectrochemical or

electrochromic components.

4, The film compound according to claim 1, wherein the webs of the at least two stamped
films have a width that is less than a spacing of the webs to neighbouring ones of the webs,

respectively.

5. The film compound according to claim 1, wherein the at least two stamped films each
have, at least in one dircction, several of the at least one dividing line extending parallel to one
another, wherein, upon mirroring the first one of the at least two stamped films at a mirror plane
intersecting the first one of the at least two stamped films centrally and perpendicularly to said
dividing hines, respectively, the webs of said dividing lines will not be superimposed on webs of
the second onc of the at least two stamped films that has not been mirrored when superimposing
the mirrored first one of the at least two stamped films and the second one of the at least two

stamped films that has not been mirrored.

0. The film compound according to claim 1, wherein the at least two stamped films each
have several of the at least one dividing line extending perpendicularly to one another, wherein
the webs of first dividing line(s) extending in & first direction, upon mirroring of the first one of
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the at least two stamped films at a mirror plane intersecting the first one of the at least two
stamped films centrally and perpendicularly to said first direction, will not be superimposed on
webs of the second one of the at least two stamped films that has not been mirrored when
superimposing the mirrored first one of the at least two stamped films and the second one of the

at least two stamped films that has not been mirrored.

7. The film compound according to claim 1, wherein the at least two stamped films each
have the webs arranged such that upon rotation by 180° about a central axis of rotation that is
positioned perpendicularly to a surface plane of the first one of the at least two stamped films
will not be superimposed on the webs of the second one of the at least two stamped films that has
not been rotated when superimposing the rotated first one of the at least two stamped films on

the second one of the at least two stamped films that has not been rotated.

8. A stamped film configured to be connected to an additional stamped film, wherein the
stamped film has a stamped pattern defining at least one dividing line that is interrupted in a
regular pattern by webs, wherein the webs each have a width that is, on average, less than an
average spacing between two adjacently positioned ones of the webs, respectively, wherein the
stamped pattern has, at least in one direction, several of the at least one dividing line extending
parallel to one another, wherein, upon mirroring the stamped film at a mirror plane that intersects
the stamped film centrally and perpendicularly to said dividing lines, the webs of said dividing
lines will not be superimposed on webs of a stamped film that has not been mirrored when

superimposing the mirrored stamped film on said stamped film that has not been mirrored.

9. The stamped film according to claim 8, wherein the width of all of the webs, respectively,

1s less than a spacing of the webs to a neighbouring one of the webs, respectively.

10.  The stamped film according to claim 8, wherein the stamped pattern has several of the at
least one dividing line extending perpendicularly to one another, wherein the webs of first
dividing line(s) extending in a first direction, upon mirroring of the stamped film at a mirror
plane that intersects the stamped film centrally and perpendicularly to said first direction, will

not be superimposed on webs of a stamped film that has not been mirrored when superimposing

the mirrored stamped film on said stamped film that has not been mirrored.
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11.  The stamped film according to claim 8, wherein the webs are arranged such that upon
rotation by 180° about a central axis of rotation that is positioned perpendicularly to a surface
plane of the stamped film will not be superimposed on webs of a stamped film that has not been

rotated when superimposing the rotated stamped film on said stamped film that has not been

rotated.

12.  The stamped film according to claim 8, comprising parts making the stamped film

suitable for configuring an electrochemical or electrochromic component of film construction.

13.  The stamped film according to claim 8, wherein the stamped film is a cathode film or an
anode film.

14, The stamped film according to claim 8, comprising openings suitable as positioning

holes.

WAT LAW\ 421686\1



CA 02495320 2005-02-14

WO 2004/018168 PCT/EP2003/008998
1/1

/NN

o

i

T e
mfi,

<

;;..',;...

- by,
&% <
*.ﬂ 3 LS

FIG. 1

Tz tog vy rmacdudotn A0 i It M ABAN = BT (Y - T A AN i A 3 11t t R e At . 5 s B TR PP I PPCY . SO Rt TR R TERP TP PUNL PR LR B L



J||Il
B
"!_'l_'l"—"lll_""

L - F )

A 1 0 1 1

X
< ») & NS S
S NS S

*«“4 lgv T mem s .‘ai[é",ér*""’*’ o Eglté*v S AR R J"{ "*‘ it f:‘iw

¢
;l et iy o Xy {5 ]
T mf"‘*‘k’h #'t' i %’ﬁ"*:;‘“ﬂr,.']iw”"’{ﬁ\‘q ,:jr mtm “‘"‘” ;,,35‘2

.A
WMN

J vayadd ﬁ TG AT
.--é l hAY D "RQ ‘v sV =il i \'t';-\-' 30 'P':- T’
_- P Lb" h r“l«",)’ m:lﬁ 'FI ‘Jf‘:(‘t.. 11 r}";':':. oy “’*.:i ‘r'ti""’ t'&‘.::‘!{ :;*?{,‘3}]‘:3:1;'{35#“‘ O '&_‘E “’ f g
';r.é’- SR S AN R T e Y 1o ~ SRIGER] I ,-n,"n'.‘,'-'::*- ""
(P Mﬁ t..-j b Dm b ot Y Gl ] R el 3-" 7 “’“’ﬁ
‘?l?ﬁ} «-b i s ¢ “-.?,* T R T A S RS rﬁ&;» e 1 u:;.. ‘w‘
Lot i .b“fEI:':*, Rl e R J': R epp SRl e ’ ' W Jmm ’{
T AL o el ﬂ’ EAOIC
tﬂ' 'JI*) .311/"‘:; f'%) f—i’:\?[:“?‘_‘?'&?s {'-" uu's'%r\ht;\r :'L’V'\O\L h“ ngyy {I‘? "‘ 1'-‘ m”w“n ‘:S'}%}:; u‘--»'..
. o AR ’.
0 -'.f= a;nv. DA IR A{f AT A N i U S AL 8 I g e TN A Ly ,,
“*0 T L3 '.Iﬂ vr;g:ﬂf}& é‘ﬁr’ :uf' lﬁi.,?"“";uv,\‘i:”‘-:‘p‘ﬂ %’4,552,71,w_. ,-.:"’f‘l_i-%f-;c, e I!\J’EE‘N Kcﬁ{?@‘% *.gqgr,: Er é,cq?.
R I ChWIA ~¢+ A a n‘_.f.a\?;"ﬁ.x 3,,41'",{1)‘ 5 Aok P
m, r‘? L‘?'TJII [:3 ~ﬁ a{r&'ﬁ s rr—u k: ‘ﬂlm-.nr’ﬂripﬂ . ‘;: J‘rb-“-"‘r"’j ‘%@f‘&t- u’""“m‘ﬁw Ji
S .l‘,w{c Lf i IR Tl R ‘a:;fs ‘r?.‘f AR #—" (‘IEﬁt-‘ffbf"At,. e
T o S re! 7;-4‘45{”;'15?-.*:% b ‘] En»‘*'n, g Ty (VT L 54{.,5 Sy H.J,i, e et alwn el
J;,!fg M{iﬁ@nﬁ e A -'-*553“ J;.i‘i{-m:q: -.?,ib\;l.ﬁ,s'*“ﬁ Rk 4«44#,. y fa}"-;f* ﬁ?t’z-*-j: e
' 3 YA rouzt p EE AR IR R Ut ey N b “% 3
Ko "’ z‘ m,:.\ ':4.. ;fﬂ.{m“ﬁﬂ W :!;tpfar-a-"-"(».;'gs;-idjv.»,’u; uI oy "'”1:..“ hirtie o 'v,.,g.i-qﬁl, i ﬁr i
twmj T et e #»-mﬂ~ﬂ&a,$%avwig%f
Raad "' "". A A Y e iad -w*‘*“"— R T D N 4] KI5 R o T I
...am’J.r‘ R A R ] R e ;n-.?&‘"*’ fm,;‘_a:m}. R T O e

ra

2’ ’ : ‘,L *y':‘

: i :
‘I
; : ‘ - i , ; |
e :
. ; 2
2 Y e R o A e S
T ,{!q | 14. l' t »
! o :
; v » ' - : .‘ C
i (YR & e d
. i 1 {
o -




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - abstract
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - claims
	Page 12 - claims
	Page 13 - drawings
	Page 14 - abstract drawing

