1 03 May 2006 Procedure for the Manufacture of Track Patterns Description
The present invention relates to a procedure for the manufacture of track
patterns in an elon- gated naterial tape, in which the individual track
pattern is fornmed froma first punching ?attern and a second punchi ng
pattern, with the first punching pattern'bei ng generated through at | east
a first punching step at at least a first punching statg R1 he second
punchi ng pattern being generated through at |east an add |ona punchi ng
step at at | east one additional punching sta- tion. Mreover, the present
invention also relates to the use of a track pattern thus generated, and
the use of a nultistage operation die. Accordingly, DE 37 03 649 Al
di scl oses a nodul ar tool for punching conpl ex punching patterns froma
nmetal tape, said tool being used for manufacturing the punching patterns in
several con- secutive punching steps. Due to the nodul ar design, individual
nodul es can be rapidly replaced during maintenance work or repair after
mal function in order to adjust to changes in the punch- ing pattern or if
punchi ng patterns are susceptible to failure. DE 195 21 022 Al describes a
procedure for manufacture of a lam nate of at |east two tapes, in which
each tape provided in hi evi I t , even-spaced
punchi ng structures bZ?BFe‘Fﬁﬂgﬁg*@S&g?ébﬁ“ﬁégﬂﬁﬁﬁg?% er. ldentical
positioning markers are punched intgeddgtib@pes in order to provide for
accurate positioning of the two tapes with respect to each other. After the
tapes are aligned through the use of these positioning markers, but before
the whole surfaces of the tapes are glued to each other, basting poi nts
are applied to the tapes in order to-prevent cunulative errors arising
from the diff erenhidlionealesaxRaRetaRe of ik ARnLARES of BIAAERSA iens! oses a
me
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a cut. Thsd2 second punching pattern, with the first punching pattern being generated through at least
a first punching step at at least a first punching station and the second punching pattern being
generated through at least an additional punching step at at least one additional punching sta-

tion. Moreover, the present invention also relates to the use of a track pattern thus generated,

and the use of a multistage operation die.

Accordingly, DE 37 03 649 A1 discloses a modular tool for punching complex punching patterns
from a metal tape, said too! being used for manufacturing the punching patterns in several con-
secutive punching steps. Due to the moduiar design, individual modules can be rapidly replaced

during maintenance work or repair after malfunction in order to adjust to changes in the punch-

ing péttern or if punching patterns are susceptible to failure.

IDE 195 21 022 A1 describes a procedure for manufacture of a laminate of at least two tapes, in
which each tape provided in a punching device with repetitive, even-spaced punching structures.
before the tapes are glued together. Identical positioning markers are punched into the tapes in
arder to provide far accurate positioning of the two tapes with respect to each other. After the
tapes are aligned through the use of these positioning markers, but before the whale surfaces of
the tapes are glued to each other, basting points are applied to the tapes in order to prevent

cumulative errors arising from the differential heat expansion of the tapes.

SU 1438886 discloses a punching procedure for metal tapes in which rows of orifices are

punched into a metal tape first before two adjacent orifices each are connected by a cut. The



03 May 2006 parts of the netal tape |ocated between the thus connected
orifices and shaped |like flaps or wngs are deforned by kinking or

bendi ng, which effectively increases the size of the orifices. The probl em
of the present invention is to provide a $urther punching procedure for
manuf acture of track patterns or punching patterns, and provide a use for
sai d punchi ng procedure and pro- vide a use for a nultiﬁgﬂﬁﬁzgﬁgration die
that can be controlled by a programinput device. This problfemis solved in
the present invention by the first and the second punching patterns being
partially overlapping. In this context, a punching pattern shall be defined
as all ori Ip!a;%ﬁﬁ tHemdal tAFati&atcdlbetnape Hehills canecganefiaseadd shapat litemss oone

punchi ng step, but do not contact each .ot Y o] SNI0)Y) eird O Al des for
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consecutive punching steps. In the context of the present invention,
partial overl ApRERGs @E pllent fdvesion @ prRiGOBGQUPENGNCRGg patedutebnsasifatde mean

that orifices of the first. punchin attern ar.e | _by
o' 1 es. OfieehEEBEGEMBUREAT G AP ooy o o SRR
punchi ng patié £nse faremblestage auelatieydid thabgandiej cbnteaisd by a piggrageippideetchi ng
pattern. A procedure of the kind described above provides for the

manuf acture of a so-called "product fam]y" of ack tterns
characteriE@ﬂp@WeTﬁEPNSdF“B%REﬁ%YF%?WG?Eg$¥8§$ﬂgﬁpﬁf?ﬁﬁﬁaﬁﬁ%T%gwmgFifices
Wit hin a cefidgaiartiaby @arldppingdientis Eantaxty amandaingfpattére shalinie definesiras allictifees in a
non-identigal..Q Ez%;]:vfa 'lf%?§re'g@nir9t@d At RastRBbuhRg Step, Thlit 8o Abt dohBki@aphiatedtiond
process, in mhlc. the track pattern is generated in %}_Ieast t%p consecu-
tive, and evstar- fhipppRyideigatna it and P RSeTRUNGTTS REEHYE SERASRIFHCUIN S8 Ean be
i mpl ement eghnbatutiegundis® sedpsso- cal | ed nmul ti stage operation dies of a nodul ar
or conpact design. A conpact nulti- stage operation die consists of several
plates in a stacked arrangenent: die bed, die-plate, spriqg stri pper,
punch pl atle terranted e’ e Rresentihgaionppagisb evesprRingd HifgEd M Feroat PEGnhAeans
of a subpe®sshalBesh tHa06imkREs ditestirsteubdhing@aiters aretis sorandapensiabngy difiess ar e
gui ded andof ﬁﬁ%psggorntdepgnc%}ﬁgtpggem 81 tﬂgteo%ﬁ(?e@%f &:Q‘ﬂrs?%@ﬂ:ﬁ& ﬁattern are being enlarged

by orifices of the second punching paftern.

A procedure of the kind described above provides for the manufacture of a so-called “preduct
family” of track patterns, characterized in that a track pattern is provided with identical orifices

within a certain area (= identifying mark of the family) and with non-identical orifices in the adja-

cent areas.

This multiple punching precess, in which the track pattern is generated in at least iwo consecu-
tive, and thus timely separate, strokes of different punching dies, can be implemented by the
use of so-called multistage operation dies of a modular or compact design. A compact multi-
stage operation die consists of several plates in a stacked arrangement: die bed, die-plate,
spring stripper, punch plate and top plate. These plates are arranged into a tocl by means of a
subpress. Positioning dies, cutting inserts, and punching dies are guided and supported by the

plates and the subpress.

A moduiar multistage aperation die consists of several compact multistage cperation dies of the

described kind, which are fixed into position in a base stand with separate guiding columns.



A nmodul ar nul ti stage operation die consists of several conpact nultistage
operation dies of the described kind, which are fixed into position in a
base stand with separate guiding colums. 3 03 May 2006 In this context, a
punching station shall be defined as a section of the nultistage operation
die bearing a punching die or group of punching dies. The punching dies of
the preferred nultistage operation die of the inventio gSeparately
controll ed and/or actuated by a programinput device. Thrs rocedure

provi des speci al advantages especially in the manufacture of track patterns
for chip nodules of "smart cards" (credit cards, phone cards, noney cards,

etc.), in W.&Ebn%'xﬁwpaﬁchmbrs?éakn Qraamtbardlaﬁné&«atsia QB of BBl huERRB 8safddie

adjustnent to the respective ¢ c acture
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over | appi ng;emlmdne nighp at¢reiom sarplreosepd@ielvf eortrel el iagdorgreg agast QSfa Argsn b‘P‘PtI ty and
| ow t ool cq ? be- cause new punchi ng di es nust be manufactured and
assenbl ed to ormthe nultistage opera- tion die only for the part of the
track pattern bearing the slight change. This procedure provides for a
sim | ar adwaniageurt provides syeniaf agenizgesebparstly Indhpmamdaciure ehtraek paltes for

el ongat ed cﬁﬁt&ﬁh:@& of 2R B q&eaie c%tfdsthJ;ﬁetc%s Rbr§ ks e, )amrmmlsmprgast ic
| am nat e. cont ext , £ m nat e SQHJ be deflned as a
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plastic stuirk@Tht hahufadtérefof ambiymaltly hoinegkreousdech pattane by melgsal twp, partiale
attachment, Q‘%émgeam%m&hgﬁfe % peS drlafanl o6 QY el Dahadll AL . whi ch,

for the pur I nvent be regard as a plastic
mat eri al . Cﬁﬂselr@we&aﬂfé‘ﬁ‘&é@édﬂj@* ‘Peomﬁ'&\/%mtr %a'ldfﬁsé?(ﬂté%%tocf?’ M tH% mé‘lt‘ﬁ‘ﬁ%ea‘?péﬁ‘

materi al  tiapge baly ion tHelart loathg eraéi maternCheBity thersitgot habgelTThis Proaedurgabiidsns made
froma natfoel'glsﬁ‘n|lars?‘vgnt$g hl & é&r%} %@r«{)gprﬁdﬁqg§t§%@raﬁﬁ ; ticularly well-suited

for use in recesse ecause t ness of these recesses
usually is 0.8 ”Mmm In order to ensure that the first and the second
punchi ng pad LigkdatdoVRdriafpe Ay EdHsBI gFemaed! pldsfic or a metal-plastic laminate. In this

context, a metal-plastic laminate shall be defined as a stacked arrangement of an undefined
number of elongated metatl foils and plastic strips that are firmly attached to each other. Usually,
the attachment between the foils and strips is provided by an adhesive, which, for the purposes

of the present invention, has to be regarded as a plastic material.

It is advantageous to have the thickness of the elongated material tape be in the range from
0.025 mm tc 0.6 mm. Track patterns made from a material tape of the stated thickness are par-
ticularly well-suited for use in recesses of chip cards, because the thickness of these recesses

usually is 8.8 mm.

In order to ensure that the first and the second punching patterns overlap, an enlargement in
the first and/or second punching pattern(s) should be generated during the punching step in the
overlapping area of the first and the second punching pattern. if, for instance, a rectangular ori-
ficeis puhched as part of the first punching pattern, at one end of which the second punching
pattern is to overlap the first punching pattern, then an enlargement is to be provided at the
rectangular crifice. The enlargement is to be formed such that the width of the orifice is larger at
the overlap. This can be implemented by designing the end cf the orifice to have a circular or
square edge with the diameter of the circular orifice forming the edge or the edge length of the

square forming the edge being larger than the with of the rectangular orifice.



the first and/or second punching pattern(s) should be generated during the
punching step in the overlapping area of the first and the second punching
pattern. If, for instance, a rectangular ori- fice is punched as part of
the first punching pattern, at one end of which the second punching

pattern is to overlap the first punchigpg pattern, then an enlargenent is to
be provided at the rectangular orifice. The enlargenen%xig tgqﬂf f or med
such that the width of the orifice is larger at the over %Y I's can be

i npl ement ed by designing the end of the orifice to have a circular or
square edge with the dianeter of the circular orifice formng the edge or
the edge length of the square formng the edge being larger than the with
of the rectangular orifice. 4 03 May 2006 This is an effective neans of
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| east the first punching station, said first punching station conprising a
first punch- ing die or a first group of punching dies, and after punching
the second puaphiavgrepat beirplamentdd at Fayargbletchels when 2ftgdpericbinal? the fishaungping
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procedure according to the present invention, which conprises punching dies

t hat' _
In this context, “replacement” of a punching staticn shall be defined either as the replacement of

a part of the multistage operation die by a different part or — in the preferred multistage opera-
ticn cie of the procedure according to the present invention, which comprises punching dies that
can ke separately centrolled or actuated by means of a program input devicé - as the controlling
and, actuating of the at least one different punching station, which was not previously actuated
albeit it was present in the tool, instead of the at least one additional punching station. It must
be noted that the different groug of punching dies may in part censist of punching dies of the

additional punching station.

The problem is further solved by the use of this procedure for manufacture of a track pattern for
a chip card module and/or IC card module in compliance with 1ISO 7816-2 or for a mobile phone
an_tenna.' in this context, ISO 7816-2 defines the standard for the arrangement of the contacts
for IC cards as well as the minimal dimensions of the contacts. Track patterns of the described
kind, manufactured with space between hales which may te as small as 0.15 mm in width de-
pending on the identity of the material, or with fine slits with a width of approx. 0.12 mm, are
mass production articies that must be manufactured with the shartest possible produtlion and
assembly times and at the lowest toal costs in order to be campetitive in terms cf gricing. Due to
the fine nature of the track patterns, itis particularly impertant ir this appiication to make sure
that the overlapping areas of the sunching patterns are formed baoth very axact and to the full

extent,



can be separately controlled or actuated by nmeans of a programinput device
- as the controlling and, actuating of the at |east one different punching
station, which was not previously actuated albeit it was present in the
tool, instead of the at |east one additignal punching station. It nust be
noted that the different group of punchifg dies may in part consi st of
punching dies of the additional punching station. The 5S further
solved by the use of this procedure for manufacture of a trgngpattern for
a chip card nodule and/or 1C card nodule in conpliance with | SO 7816-2 or
for a nobile phone antenna. In this context, |1SO 7816-2 defines the
standard for the arrangenent of the contacts for IC cards as well as the

m ni mal di mensi ons of the contacts, Track patt erns of the de%crlbﬁd ki nd,
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Due to the fine nature of the track patterns, it is particularly inportant

inthis agget o o s TR ool d 1B Tubife BYGFIBARE BEtnE RIS RhedtBf in

punchi ng or e very exact and to the extent. 5 03
May 2006 boeeowvsry fasthen pheBibem is further solved by the use of a nmultistage
operation die, the punching dies of which are separately controlled and/or

actuated b rogramipput. d VIC Agtuhe of a track pattern
for a chip %c%?r%’ W%{ﬂfﬂké’ag%i?% ag%r u'eg@fbeuftrﬁ c'gmgl iance with SO 7816-2

or for the antenna of a nobile phone. The follow ng Figures 1 a through 2b

serve to 5}%'%6@& SadiaBaiRROCKRRUIE (Y khibRerdpiRERB (pridueemiipA); i N an exenpl ary
fashi on, erein 1 a shows track patterns for chip card nodul es

(product famly A); Flg | b shows additional track patterns for chip card
nmodul es ( pig.atsbbwd @k pyttel)s for mobile phone antennas (product family B); and

Fig. 2b shows additional track patterns for mobile phone antennas (product family B).

Figures 1a and 1b both show a section of a material tape with only a first punching pattern as

well as a first punching pattern in combination with a second punching pattern being depicted.

Fig. 1a shows an elongated material tape 1a made of metal, said metal preferably being copper.
First punching patterns 2 are being generated at at least one first punching staticn proceeding
in longitudinal direction along the material tape ta. Subsequently, second punching patterns 3
(shown as a cross-hatched pattern) are generated at at least one additional punching station,
said secand punching patterns 3 each being partially overlapping with one of the first punching
patterns 2. In the overlapping areas, first punching patterns 2 were generated to have circular

enlargements 4 such that the probability of these areas being punched at the at least one addi-

tional punching station is 100%.

Fig. 1b alsoc shows an elongated material tape 1b made of metal. First punching pattemns 2 are
being generated at at least ane first punching station, said punching station being identical to
the first punching station of Fig. 1a, proceeding in longitudinal direction along the material tape
1b. Sdbsequently, second punching patterns 5 (shown as a croess-hatched pattern) are gener-
ated at at least one different punching station having different punching dies than the additional

punching station of Fig. 1a, said second punching patterns 5 each being partially overlapping



Fig. 2a shows track patterns for nobile phone antennas (product famly 8);
and Fig. 2b shows additional track patterns for nobile phone antennas
(product famly B). Figures la and 1b both show a section of a materi al
tape with only a first punching pattern as well as a first punching
pattern in conbination with a second punéhlng pattern being depicted. Fig.
la shows an elongated material tape la made of metal, sgiqJyeidk preferably
bei ng copper. First punching patterns 2 are being generateg at at | east
one first punching station proceeding in |ongitudinal direction along the
material tape 1la. Subsequently, second punching patterns 3 (shown as a
Cross- hatChedrbéD%, (%)pu%éh REAbet B oRbiapRRSieRNRsaddétignatnpaneki ng
SN
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punchi ng Raht sihBsSpuAcMRY @aganer@red to have circular enlargements 4 such
that the probability of these areas being punched at the at | east one addi -

tional punching station is 100% shows an erla
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di recti on®% he "Ratera t ape sequently, second punching
patterns BAshown as a cross-hatched pattern) are gener- ated at at |east
one different punching station having different punching dies than the
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were gengLah&eh to have enl argements 4 such that the probability of these
areas al so being punched at the other punching station is 100% A
conparison of Figs. la and 1b shows that different track patterns were
gener at edFigthrsbughart Hengatasphaie@hiane 6 fmagn el a@etrRizNa ST Ars §U %8 i on,

despite fbd’tt@;nsﬁ%@géaﬁ&g&@at&ﬂ' Et] aQIeﬁlﬂbﬁkgﬁrlst(iEJﬁi:le@adtaﬂoﬁ probetdngfi gogitesinal Thus,
Figures 1.a and 1b derﬁét%%al‘tape Skt SRR, ?c'o%'gdn%né Battteng ﬁ%ﬂ%&gdum fam

direction along the
cross-hatched pattern) are generated at an additional punching station, said second punching

patterns 8 each being partially overlapping with one of the first punching patterns 7. In the
overlapping areas, first punching patterns 7 were generated to have circular enlargements S

such that the probability of these areas being punched at the additional punching station is

100%.

Fig. 2b also shows an elongated material tape 6b. First punching patterns 7 are being gener-
ated at at least the first punching station, said punching station being identica!‘to the first
punching station of th. 2a, proceeding in Io'ngitudi'nél direction along the material tape 6b. Sub-
sequently, second punching patterns 10 (shown as a cross-hatched pattern) are generated at a
different punching station having different punching dies than the additional punching station of
Fig. 2a, said second punching patterns 10 being partially overlapping with one of the first
punching patterns 7. In the overlapping areas, first punching patterns 7 were generated to have

enfargements 9 such. that the probability of these areas also being punched at the other punch-

ing station is 100%.

A comparison of Figs. 2a and 2b shows that different track patterns.were generated through the

replacement of the additional punching station, despite first punching pattern 7 being identical i



ily A. Figures 2a and 2b both show a section of a material tape, wherein
only a single first punching pattern and only a single first punching
pattern in conmbination with a second punching pattern are shown. Fig. 2a
shows an el ongated material tape 6a nade of a netal-plastic |amnate. First
punching patterns 7 are being generated at at |east one first punching
station proceeding in longitudinal direction along theogﬁksﬁbsb t ape 6a.
Subsequently, second punching patterns 8 (shown as a cross”hatched
pattern) are generated at an additional punching station, said second
punching patterns 8. each being partially overlapping with one of the
first punching patterps 7..1n id i to e SinaHdduubd fg-

pat t er ns PPINGEEEsg MY 'g'ﬁ'éras ?%aﬁ%%@d??c\f%‘%kgp%%eﬂlgg?gggﬁr@nt s 9 sﬁjgh that the
probabi | iiyg. of these areas being punched at the additional punching station
is 100% Fig. 2b also shows an elongated material tape 6b. First punching
patterns 7 are being gener- ated at at least the first punching station,
sai d punching station being identical to the first punching station of

Fig. 2a, proceeding in longitudinal direction along the. material tape 6b.
Sub- sequently, second punching patterns 10 (shown as a cross-hatched
pattern) are generated at a. different punching station having different = .
punchi ng dies than the additional punching station of Fig. 2a, said second
punchi ng patterns 10 being partially overlapping: wth one of the first
punchi ng patterns 7. In the overlapping areas, first punching patterns?
were generated to have enlargenents 9 such. that the probability of these
areas al so being punched at the other punch- ing station is 100% A
conparison of Figs. 2a and 2b shows that different track patterns.were
generated through. the replacenent of the additional punching station,
despite first punching pattern 7 being identical in 7 03 May 2006 both
Figures. Thus, Figures 2a and 2b depict track patterns belonging to the
sanme product fam



ily B. 8 03 May 2006 Patent Clains WE CLAIM 1. Procedure for the

manuf acture of track patterns in an elongated material tape with the

i ndi vidual track pattern being formed froma first punching pattern and a
second punching pattern, in which said first punching pattern is generated
in at least one first punching step & at |east one first punching station
and sai d second punching pattern is generated in at |eggly Q@ ogddi tiona
punchi ng step at at |east one additional punching statlo the first and
second punchi ng patterns being pafetest Cl@imser | appi ng, wherein the second
punchi ng paviersiM:s generated in the sanme elongated material tape as the
first. punching pattern. 2. Procedure for the nmanufacture of track
patterns in an elongated material tape with the individual track pattern
bei ng f orinEdodedwenier the manufpiyie Iof hiecknatieras in amelorgatasooaterial papaotithriee patt er n,

in which sgiglidubr ﬁ&ckpbﬁi{ém B&in® 3brhRE Nirdr$ agﬁf@tebamﬁhgl;shna;n b.ﬁﬁat sRBRY fl rst
punching ste rst st at
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mat eri al Hﬁﬂ%ﬂ;ﬂu&ﬂ I ndi vidual track pattern being fornmed froma first
punching p fterd and a second punching pattern, in which said first
punchi ng pattern is generated in at |east one first punching step at at
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punching pattern in which said first punching pattern is generated in at least one first
punching step at at least one first punching station and said second punching pattern is
generated in at least one additional punching step at at least one additional punching
station, the first and second punching patterns being partially overlapping, characterized
in that during punching an erlargement is produced in the first and/or second punching

pattern in the area, in which the first and the second punching patterns overlap.

3. Procedure for the manufacture of track patterns in an elongated material tape with the
individual track pattern being formed from a first punching pattern and a second
punching pattern, in which said first punching pattern is generated in at least one first
punching step at at least one first punching station and said second punching pattern is
generated in at least one additional punching step at at least one additionat punching
station, the first and second punching patterns being partially overlapping, characterized
in that after punching of the first punching pattern at at least the first punching station,
said first punching station consisting of a first punching die or a first group of punching
dies, and of the second punching pattern at at least the one additional punching station,
said one additional punching station comprising an additional punching die or an
additional group of punching dies, at least the one additional punching station is
replaced by a different punching station comprising a different punching die or a different
group of punching dies, whereby, after this replacement is effected, a second material
tape is punched at at least the first punching station comprising the first punching die or
the first group of punching dies and at at least the different punching station comprising
the different punching die or the different group of punching dies.



station, the first and second punching patterns being partially

overl appi ng, characterized in that after punching of the first punching
pattern at at |least the first punching station, said first punching
station consisting of a first punching die or a first group of punching
di es, and of the second punching pattern at at |east the one additional
punching station, said one additional punching station gﬂﬂgrb@bng an
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to 0.6 mMm 7. Procedure according to any one of the Clainms 1 or 3 through
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| east t he iprieatafiel gunchriag oftben Grlai mugclsib@patem at at least the first punching station,
said first punching station consisting of a first punching die or a first group of punching
dies, and of the second punching pattern at at least the one additional punching station,
said one additional punching station comprising an additional punching die or an
additional group of punching dies, at least the one additional punching station is
replaced by a different punching station comprising a different punching die or a different
group of punching dies, whereby, after this replacement is effected, a second material
tape is punched at at least the first punching station comprising the first punching die or
the first group of punching dies and at at least the different punching station comprising
the different punching die or the different group of punching dies.

9. Use of the procedure according to any one of the Claims 1 though 8 for manufacture of
a track pattern for a chip card module or an IC card module in compliance with iSO
7816-2.

10. Use of the procedure according to any one of the Claims 1 though 8 for manufacture of a

track pattern for an antenna of a mobile phone.

11. Use of a multistage operation die with punching dies that can be separately controlied or
actuated by a program input device in the manufacturing of a track pattern for a chip
card module or IC card module in compliance with 1SO 7816-2, said use being in

accordance with the procedure according to any one of the Claims 1 through 8.



sai d one additional punching station conprising an additional punching die
or an additional group of punching dies, at |east the one additional
punching station is replaced by a different punching station conprising a
di fferent punching die or a different roup of punching dies, whereby,
after this replacenent is effected, a égcond mat eri al tape i's punched at
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through 8. 10 03 May 2006 12. Use of a nultistage operation die with
punchi ng dies that can be separately controlled or actuated by a program

i nput device in the manufacturing of a track pattern for a nobile phone
antenna, said use being in accordance with-the procedure according to any
one of the Cains 1 through 8.



