“WD 98/ 04105 PCT/ CH96/ 00262 = 1= Method of Produci ng Printed Circuits and

Printed Grcuit Produced acccmmu“ mmumm s Method Technical Field This
i nventi pn concerns a nethod f printed circuits accord- 5ing to
t he preanble of claim 1. Mreover-she i nvention |i kewi se concerns a

printed ci bdga1fogr exanpl e an inductance coil whose turnscAkfs ,g?ézi tut ed
by the pa?‘ll?g o? toﬁe printed circuit, made according to this rretﬁo . Prior

Art In the technol ogy of chip cards and of transponders, it is often
desired 10 to connect an induction coil with an electronic circuit, for

exanple an integrated Mét@%ﬁtof%@ﬁpﬂhwwge%iw%% cuit board. Such a

configuration is describé for . The coil is

general |y produced bprinvédGireaitProdied s80ttdihg t this Méthodoi | s are conpl ex
to make, thus relatively costly. Moreover the connection between the

printed circuit and the coil gives 15 rise to certain additional problens
of mounting and poses problems of Tedqiuiealifiieldy, in particular when these
el enents are integrated in a chip card not offering adequate protection

agai nst def or L9 AN ' : : .he.t hi ss of
the coil oftemﬁdgghs a I|c())ro em'”g%g\/@%{h%\?\’hsfg?\ pir?clfb{f{ggeérgmég %’%Pg%:gact%e Into a
m ni at & i siad tdethecpreamble of claip ¢aMbreoverhthehinosstio Jikbaiss domckarp at he
standard thickness of 0.76 mm To.reduce these difficulties, devices are

al so knowrPHiHedfircHit; fos exampe &y indystangeeeib ndosgr lirps are; qanstituted dyct | y
by the co | : t ri ' JF s of the printed
ciyrcuit aﬁgggédéﬁgrmgﬁgg{eidsﬂﬁn‘@yhﬁ]ot %% erﬁﬁ at{o th%ﬁ’r?@?éé;mi ch necessitates

nunerous costly operations and the use of 25 polluting substances. US
4,555,291 describes an essentially mtrioadircal net hod of producing a
printed circuit. Afine netallic filmis cut beforehand in spiral

In the technology of chip cards and of transponders, it is often desired

10 to connect an induction coil with an electronic circuit, for example an
integrated circuit, mounted on a printed circuit board. Such a configuration is
described, for example, in WO 91/19302. The coil is generally produced by
winding a wire around a core. Such coils are complex to make, thus relatively
costly. Moreover the connection between the printed circuit and the coil gives

15 rise to certain additional probléms of mounting and poses problems of
reliability, in particular when these elements are integrated in a chip card not
offering adequate protection against deformation and mechanical stresses.
Furthermore the thickness of the coil often poses a problem as well when it

has to be integrated into a miniaturised device or in a chip card in which one

20 hopes to keep the standard thickness of 0.76 mm.

To reduce these difficulties, devices are also known in which the turns
of the inductance are constituted directly by the conducting paths of the printed
circuit. The paths of the printed circuit are generally realised by photochemical
means, which necessitates numerous costly operations and the use of

25 polluting substances.

US 4,555,291 describes an essentially mechanical method of
producing a printed circuit. A fine metallic film is cut beforehand in spiral
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WD 98/ 04105 PCT/ CH96/ 00262 -2- shape. The different turns are not totally
separated in order to nmake the cut spiral rigid. The spiral is then fixed
to a sheet of dielectric material, and a second cutting device is set in
" operation to block the interconnections between turns, a circuit of

i nductive B\ 9gBa{g@mining. 5 This solution is conplex to ﬁ@?}dﬂl‘ﬂMNZ
necessitates, In particular, two distipct cutting operations. The

t hi ckness of the pre-cut nmetallic filmnust be sufficient so that it can
be transported w thout becom ng deformed or torn. The wdth of the turns

and of the_j r Yy ol e b : | I Se
be.suf 1 o1 SEPEo ! B TEeR A R TER Gty dRARERA IE dfERT R the B
stratificagpieal Agidt MEhedispiraciy itikers fiReO1td .a Shbel ofRfidledgicimaterdlicang &
printed circuit are known starting froma synthetic filmcovered by a

super f i ci aPeeHHuatiing deyjes isns@hiibhopreatiant fter black dlamdintercegnpstions ar e
d t ed | cal.. st. ' f ' . ducting | ayer carried out
bsmn{e;ﬁseo'f’géac"s 2@%3381@'?%@9‘8%9%‘9@{'%9‘%‘%%33628, Jor US4 356 627,

for exanple, describe variants of such a nethod. It is difficult to obtain

paths & very rEnigcsolutibdtis vomplexhtes appliyaamd meceksitatesguapartibulapvevo the
synthetic filmnust have a sufficient thickness to support the stanping
pressure afigtineeutting areratiens.| {he thjcknessepf the prescut eptallis fmamust he by

Sttt ngrw rciefit soRndOf cBhif O AIEMNOG GRedthiid feBrnBaRi BhFCTe ) S ¢
conpri se awidthef ¢ie turnsadndl efréties mitévalsoivhibhf have been atidsstiveen iieNtsirns

constituting the printed circuit by cutting of the superficial |ayer of

the print eBiust likgnisg be. syficignt i ensgreaadnmivgnam i gigidiny of thesfilmtkefere ces

bet we C ol ] ily have a 25 sufficiently |large

w dt hef(porresp%pgaqﬁgﬁgagﬁéﬁg'gﬁéaﬁ'dt h of the mlling tool. It is

therefore not possible to obtain an optinmal density of paths. Mreover, the
Other methods of producing a printed circuit are known starting from a

synthetic film covered by a superficial conducting fayer in which the different
conducting paths are demarcated by mechanical stamping of the said
conducting layer carried out by means of a stamping die. FR-2 674 724, GB-
15 1138628, or US-4 356 627, for example, describe variants of such a method. it
is difficult to obtain paths of very reduced width with these stamping
techniques. Moreover, the synthetic film must have a sufficient thickness to
support the stamping pressure and remain sufficiently rigid even in the

regions stamped in by the stamping die.

20 The other known methods of producing a printed circuit starting with a
synthetic film covered by a superficial conducting layer comprise an operation
of demarcation of different conducting paths constituting the printed circuit by
cutting of the superficial layer of the printed circuit (cf. DE-3 330 738 and US-4
138 924). The interstices between conducting paths thus necessarily have a

25 sufficiently large width corresponding to at least the width of the milling tool. it
is therefore not possible to obtain an optimal density of paths. Moreover, the

cutting produces slivers which must be carefully removed to prevent possible



-cutting produces slivers which nust be carefully renoved to prevent
possi bl e WD 98/ 04105 PCT/ CH96/ 00262 -3 short circuits between paths. Wen
the superficial metallic layer is nade of a costly material, for exanple
‘of silver, there is waste of material. DE-2 758 204 describes a net hod of
produci ng in particular of inductance in the f nt ed
circuit, i ?%?@ﬁ*qghe different paths _3 constituting the ?E?)rfgjsgﬁloﬁﬁie coi |
are denar cat ed by therno-nmechani cal machining of a synthetic film covered
by a superficial netallic Iayer A heated netallic p0|nt (3) passes

through th hgH I LItS bbb aY P éﬁ"thé‘%‘ﬂ ePfidTH hRRSREShYeCRURE3ePsF 4 Of
? to {é‘l)( g(g.nea a#'h # %e n§§8

t he synt hefl the eta

speci fi cal szt%dmatt@ﬁblt forxeeise g silvér eferetis kiauie dffmatbﬂaﬁeVI ces or to

coil s whose thickness is not crucial. The synthetic Iayer (1) must be

t hi ck enough for _an_incision to be made with the point and be heated at

the same time wWPEndUd Sb%(i)‘hgeé@fﬂﬁﬂse@éﬂ?th@dtOftanGU@'ﬁg Q]@WW' |lncﬁartim4ar of
tenper at ur g, of. {érfb% F?R'(P{e ?&?r?sofagd .h%%a'cu%h f'.ﬁ”%‘i{r‘h éhg‘;ﬁﬁﬁ%&r

nmetallic poin be nove enough f or terlal
to have5t heoAstitoBhg | the temeebhtthee coil haﬁe rwmaud:altédtbylsm@mmm@l@hanfw

produci ng coils I ch nmust be integrated, for exanple, in smart cards and

whose t hi cRIachining of @ synthstic dkm covered by a)sumﬂl@faidmtaéhwrbé hegted at a

m ni mum e f ese nyen n roved
met hod of nge %@%I "ﬂ ;Sérn‘?gg(‘f %I P{@ﬁ“:)ltdﬁl nH ﬁecrtﬁ‘é? en | ﬁ%t%se o]

make 20 lsﬁuﬂtaamswé@sé‘sopar&octh@smhétuww tbunel beneatrotd inetdied by
the conducting paths of the printed circuit. Description of the Invention

According to onﬁa%%ect of the invention, this object s attained by _neans

of a method of gthadt s Bpraspesifiedly edarigiitogueduaing differestikindziof n - 25
claimdy THEGicBENE it WhoskthidkRBLS Rfdt Bhabathe Gttt RYEP(1)ahusto Pe

be thick enough for an incision to be made with the point (3) and be heated at
the same time without being completely cut through. Control of the
temperature of the point poses additional difficulties; moreover, the metallic
point (3) must be moved slowly enough for the synthetic material to have the
15 melting temperature. This method is thus unsuitable for producing coils
which must be integrated, for example, in smart cards and whose thickness

as well as cost and time of manufacture must be kept at a minimum.

One object of the present invention is thus to propose an improved
method of producing a printed circuit, in particular when it is used to make
20 inductance coils for a chip card whose turns are constituted by the conducting

paths of the printed circuit.

Description of the Invention

According to one aspect of the invention, this object is attained by
means of a method of manufacture of a printed circuit such as is specified in

25 claim 1.

This method allows the mentioned drawbacks of the prior art to be

avoided.



-avoi ded. WD 98104105 PCT/ CHO6/ 00262 -4 Moreover, this nethod permts a
printed circuit of remarkable surface evenness to be obtai ned. Wen the
printed circuit is integrated in a chip card it is therefore easier to
" obtain absolutely flat external faces which notably facilitates the

printing ofydegpifdse mMotifs. 5 The invention also concer ”SPE*i'}dﬂsﬁg)o%{]CUi ts
produced by thi's method, in particularcoils or connectors nmade by this

nmet hod. The invention concerns in addition chip cards incorporating a coil
made by this nethod and/or a printed circuit nade by this nmethod. Variants

ol ai s, ot ow,  Werederinis e pehRs o Rl ottt e P ERRRI R dos s ¢ e
i nduct anceegéniidss ©Mbé dbfdMmed. NAHehh&®rinted BREuit IRChefFrathd R4 ehipDesarit ption
of the Drawi ngs Ot her aspects and advantages of the invention will follow

fromthe $edbelisfiereogasitd thobitinaehsdlutelyufials exiaroal fnes vilbichi gatably, a
cut - away View. ielectr] i lym C ed by a superficial conducting
| ayer sui tga[ﬁWgQ{egatgg ﬁgﬁ&%\i}f##%@bp&@%ﬁt invention, Figure 2, a cut-away
view of stanmping die and of a dielectric film covered by a superficial

conduct§ ng | ayeThéehartioneans cedricemn®printed cirenits! pirodgcauitbysthis? héthadr e 3,
a cut-away view of a dielectric filmcovered by a superficial conducting
| ayer aft el PRUEHEECOHH osconpRecioshaade Ry thistrgthod. glhecinyentior wonsgals vi ew

of a dieleglLiyG il 0 d. -face uperfi.ci n i
| ayer aft eI& ggrﬁrgiogat% @n\égwst H@&crgﬁgéahrﬁa%gcggtrﬁgdéng attéfﬁ' hféé@é& %@E?%MOS
PCT/ CHO96/ Ogakted cifcuit made by this method.

Variants of the invention, in particular those specified by the dependent
10 claims, allow, moreover, the density of the circuits obtained and/or of the

inductance of the coils obtained to be further increased.

Brief Description of the Drawings

Other aspects and advantages of the invention will follow from the

description and the attached figures which show:

15 Figure 1, a cut-away view of a dielectric film covered by a superficial

conducting layer suitable to be used with the present invention,

Figure 2, a cut-away view of stamping die and of a dielectric film
covered by a superficial conducting layer before demarcation of the

conducting paths,

20 Figure 3, a cut-away view of a dielectric film covered by a superficial

conducting layer after demarcation of the conducting paths,

Figure 4, a cut-away view of a dielectric film covered on each face by a
superficial conducting layer after demarcation of the conducting paths on each

face,



“Figure 5, a cut-away view of a dielectric filmcovered on one face by a
plurality of superficial conducting |ayers after demarcation of the
conducting paths, Figure 6, a cut-away view of a dielectric filmcovered
on.one face by a 5 plurality of superficial conducting |ayers after

demar cat i ogy@®hgplifgsconducting paths, Figure 7, a lateral ppep R/ ddzés er ent
cutting tools which can be used in the -gethod according to the invention,

Figure 8, a view in perspective of a Chlp card conprising a printed 10
circuit on a single face according to the invention Figure 9, a viewin

perspective of ?‘éﬁ@ B GREG-SRLP VI 89a3d|é’l%b fi'lm %b(:&@o‘ oﬁc&%%&fgb 0, the

i nventi on nounte etween two he ts of ew in

per spect i veluwdlity afrdupietficial conductiref w@rbﬁf@rr@mﬂmmoacemhh &gndocl@ng
variant of the invention conprising a bending step. 15 Figure 1 shows a
cut-away vPa#i%f a film1 covered by a superficial conducting |ayer 2. The
filml is preferably conposed of any dielectric material, for exanple a

synthetic mater f@'ur@ tah@ftp\“:a ' \v'gﬁl 8{ ﬁ(gielgqrfé:bfﬂﬂ{ %oveB%OSHdé&g f5&°§¥t§e

appl i cation, le e con a nore ri trate

wll bes chplmainty“t‘iﬁaupelrmuél candmttmg lm/e@s)rafmejbméroatloﬂrrbbmé eoAduetihg
mul ti-| ayered material, for exanple a stratified material conprising a
plurality paths; ayers of synthetic material, of cardboard and/or of netal.
The superficial conducting layer 2 is app|led to the film21 using a known

met hod and is T@G?@V”Eqate Qrw@v\?%mll ereF'W g%bIQQNﬁ’iE l?;\én"@é"ﬂée@i fifpesi ve

4. The adhesiv can, for exanple, etting a heS|ve or

col d- set t i negtiddd adberslingsto the inseafieg possi bI e to use, instead of adhesi ve
4, a doubl e-faced adhesive sheet or a therrm adhesive film The layer 2 is
made of an WO 98/ 04105 PCT/ CHI6/ 00262 propriate netal, for e.x?rg)l e
copper, al umi ni BTSSRV 1§ B%rﬁﬂﬁ‘&tt“f%gj)f Rehi card comprising a prinfe

10 circuit on a single face according to the invention,

Figure 9, a view in perspective of a chip card comprising a printed

circuit according to the invention mounted between two sheets of protection,

Figure 10, a view in perspective of a printed circuit before bending,

made according to a variant of the invention comprising a bending step.

16 Figure 1 shows a cut-away view of a film 1 covered by a superficial
conducting layer 2. The film 1 is preferably composed of any dielectric
material, for example a synthetic material of the PVC type or of cardboard.
Depending upon the application, a flexible film or, on the contrary, a more rigid
substrate will be chosen. The film 1 can also be composed of a composite or

20 multi-layered material, for example a stratified material comprising a plurality

of layers of synthetic material, of cardboard and/or of metal.

The superficial conducting layer 2 is applied to the film 1 using a known

method and is maintained, for example, by soldering or by means of adhesive

4. The adhesive 4 can, for example, be a hot-setting adhesive or a cold-setting

25 adhesive; it is also possible to use, instead of adhesive 4, a double-faced

adhesive sheet or a thermo-adhesive fiim. The layer 2 is made of an



~alloy. In a variant, the superficial conducting layer 2 is applied by
gluing on a netallic sheet instead of on a dielectric film The insulation
between. 5 conducting paths (see below) is thus ensured solely by the |ayer
" of .adhesive 4 which fulfils the role of the dielectric film The |ayer of

adhesi ve 4 obBhfpscase nust be perfectly insulating el echgi 9|6)602§ gure
2 shows a cut-away view of a stanping gise_ 5 on top of a dielectric Tilm

bef ore denmarcati on of conducting paths. The stanping die 5 10 has
shar p- edged surfaces of contact 6 with the superficial layer 2 on the

synthetic film1.  Th tagpi n le 5is o rg y ans not shown. with a
pressure %Bgégpgﬁlt?i'%faéarh Oe?ﬂgp?e[ I?gpéﬁ&r\é\ﬁ'gﬁ WB&E&&?&%B&F%@QG
perforate gpsl,cut the superficial netallic |ayer 2. The profile of the
surfaces 6 is sufficiently 15 sharp-ened that the die cuts fine incisions

in the layer 2 without renoving conducting material as in the nethods of
mlling and wit o vadap: e seperfigiad mondustingdayer 2 ke applieghibygglninghea A of

the t d i ] 138, 8 3 di to the. {
nvent | on. TR SnpR otepa: B 6FCa diliEeuC ihi | Dk, haulidt “B&hbesn, o o
shows & cutomditing sathef(see BedbWy i ititud ehBured syRIE By Whé Nayer dfeiddsive | ayer
2 after demarcation of conducti %@gat hs 8. It can be seen that the

i nci si ons 4 wiieh fuliils thedplecofthg chhigsfdm: Aihedgyer eladhasive fds Ithigetase t he
i bl ' . ' the dielectric, syntheti
Poyer 1. L bY ety ifsQaingRIRIICONT oler V' pass hrough the

superficial netallic 25 layer only, the bottomof the incisions being in

the vicinity ofFighee &ilshowese d aueawaﬂ.viéw dhias stlrvipinge dignshetitopfbfral is
made as weak as is necessary by machining demarcations between conducting
paths 8, afigleddnic Hfimebafore;darancatian ceheerdualngopativl oEhepstaraping diger -7

10 has sharp-edged surfaces of contact 6 with the superficial layer 2 on the
synthetic film 1.

The stamping die 5 is lowered, by means not shown, with a pressure
just sufficient so that the sharp-edged surfaces of contact 6 perforate and cut
the superficial metallic layer 2. The profile of the surfaces 6 is sufﬁciéntly

15 sharp-ened that the die cuts fine incisions in the layer 2 without removing
conducting material as in the methods of milling and without depthwise
indentation as in the stamping methods of the type described in GB
1,138,628. Here, according to the present invention, the metallic material is

incised by the surfaces 6.

20 Figure 3 shows a cut-away view of a dielectric film 1 covered with a
metallic layer 2 after demarcation of conducting paths 8. It can be seen that
the incisions 7 are just deep enough to pass through the metallic layer 2, the
possible adhesive layer 4 and possibly graze the dielectric, synthetic layer 1.
In a variant, the incisions 7 completely pass through the superficial metallic

25 layer only, the bottom of the incisions being in the vicinity of the adhesive layer
4. In this way the synthetic flm 1 is made as weak as is necessary by
machining demarcations between conducting paths 8, and can have a

minimal thickness.



“To optim se the density of the conducting paths 8 on the printed circuit,
the wwdth of the incisions 7 is as fine as possible. If the substrate 1 is
particularly flexible, the width will nonethel ess be sufficient to avoid
“.any risk of short circuiting of the conducting paths 8. 5 An adapted

arrangenenty®ige@fgiucting paths 8, for exanple in spiral, pefttdRf0262
i nductive elenents to be easily achieved,_ whose turns are constituted by

t he conducting paths of the printed circuit. Supplenmentary traditional
machi ni ng operations, for exanple drilling and sol dering, can then be

carried out to ] i . reénteg cireuit
made. 10 Fi gureﬁgﬁqtlmg%i}@%ggh%tfcg -avvg§ﬁ§/lljcg®gépgtggd$e eg}er?{':ﬁgpl %Fw
cover ed ontheaddth af ¢ehdyinaistomser” iciad finendsicpossibleaykrthe sfibstratderfaisati on
of conducting. paths 8 on each face. The incisions_7 delimting the paths 8
on each faE@ﬂﬁ’rUEar}Ypﬁ@f'@'Paﬁl%lwﬂ(gal"!"ﬂé@”ieﬂ“%eiiﬁ REI wiftigienkiq awoidanyqdsk §f s,

the diel ectihiG 4| % g face with a conducting layer 2 is
hel d ti ght %g‘/blgecﬁﬁﬁgg%&t%%?o@tgg%iggg}seg' (not shown) which each have
shar p- edged surfaces of contact 6 with the netallic surface. However, it
I s al sob possi bl Antauapéed iasrangeenentnafi cormhgcting qrathb es,t fiop exaogsiei in $pinal,
operations, one face after the other. Since the nethod according to the

i nvention EBA g8 U8 chenem%tswt@ b€t rgasily; 1ashievegs whoper ith'énﬁ hRt&kness,
this variagbnditl@es ﬁfﬁg'&h&pfﬁggﬁﬁ of hé SpriRelPERcE! ¥uBblEhentnpSe

pl ates are forne met a S superinposed on éach'Tace. se
conponent straditionhbmashinipy epebatiortsy nfor eedmplle kirillimduahd \solddrimg ntsn tien

constitute LC resona ircuits of reduced volunme. Lf the capacitive
coupl i ng bBE aEiEq Rt {%ﬁ’h%h%ﬂ'sP e CRAACRaNts op b st glicwl thysamadens of

conducting paths on the two faces having a 25 mninum of overlapping wll
be chogen Instena@ureclmru@.trétéfé lHEGT ANEP ﬁeﬁ‘ﬂf'??’éﬁé‘le&%rﬁ:wﬁ% A& dn C

filmcovered on one of its faces wth' a plurality o super?imal
conduct i ngehaely éace by aesupksfiaiat @bnducting layes % efieudemagcaterhsf chducting

I(Ij)IC('Ia'} gitg[s} gaf%tlé\l?r% %niesac%o a%g?ﬁihia rfnct:i!:slljo?lse“}(gg.ﬁrlnﬁinvg\;li %hré gatwg 3 %/noga}c 5face are
preferably realised in a single operation. To do this, the dielectric film 1
covered on each face with a conducting layer 2 is held tightly between two

15  stamping dies (not shown) which each have sharp-edged surfaces of contact
6 with the metallic surface. However, it is also possible to realise the

incisions 7 on the two faces in two operations, one face after the other.

Since the method according to the invention can be used even with

dielectric films 1 of very fine thickness, this variant allows capacitive elements

20 to be made very simply whose plates are formed by the metallic paths
superimposed on each face. These components can, for example, be
combined with inductive elements to constitute LC resonant circuits of
reduced volume. If the capacitive coupling between the paths on the two faces

must be reduced, patterns of conducting paths on the two faces having a

25 minimum of overlapping will be chosen instead.

Figure 5 illustrates a cut-away view of a dielectric film covered on one of
its faces with a plurality of superficial conducting layers after demarcation of

the conducting paths. The dielectric film 1 is covered in this example with a



-8 first netallic film2 fixed by a first |ayer of adhesive 4. A second

netallic film2' is fixed on the first film2 by a second | ayer of
adhesive 4'. The second | ayer of adhesive 4' |ikew se acts as insul ator
" between the two netallic layers 2 and 2'. If necessary, it is also

possi bl e t @ud 98RLIos2 Suppl ementary insulating |ayer 5 betwsefdHyg dos62
metallic layers, for exanple a suppleneggary synthetic layer. O course it

is al so possible to superpose nore than two netallic layers 2, 2', one
above the other. In. this variant, the cutting tool 5 used to separate the

pass ¢ hr oude Lol m 2 PRPErE A8 el O henle 4 MLE.AE (AR  Cn

The patter is fotson tthé Ettt Iﬁ;mtzhy amaua@mﬁme&v@m h'dheds';écfd?fdelﬁyer of
conducting | ayers . Is thus identical. By connecting

di fferent I3Q96$'§et‘b lﬂxﬁyl%mmﬁeas&msa&%@robem@ the e setallic l@)YQFﬁ)?eaWt h
ot al 11 sedahg) Rcedshi, 14 ARSCHBELIOM o Wiceit BHidiefontdsl eah e et ance

to be achiev se p055|b

circuits wbetweeat trabiveo n@éﬂnéﬂ@ﬁer@ﬂfdrf@(aﬂmﬁl‘éeﬁ e0pplenyeritary Eygme@lcaayer
Il lustrates _an exanple of a dielectric film1 covered on its upper face

with four Sfgaurseitds a&ﬂmﬂ%&lbl@gtq siyrerpose more than two metallig Jpyesd2.add

mut ual |'y fbﬁ@%b@ée%ﬁe%ﬂ@s've , 4, 4", 4", The depth of the incisions 7
machined in a single operation by the cutting tool is variable here; 20

certain incisions 7" thus pass through all the superposed netallised | ayers
wher eas ot hers [n/thipesganipthe tuttingdoolt Hasedpesepanate tiRe condtcting pathers (7')
passi ng throu%h a plurality of 2", but not all. In this way

different IS BFei0BEHE 66 tﬁa‘f‘ﬂé ne JHCIsrise depBetnaiah e Raser tretigh il e
iy PRt idhdfic Jufa' 3,2 Brel Esi h@% epBfatich! Wepﬁét?@roo&ﬁé?ﬁutba‘gﬁ%atﬁg o

netallic | ayers re constltuted taposition o ne or
the upper congéctig pathde8 ot dheediffeyentacbndicting nayersols Bnete. is thus

multi-layered fl'la in a single operation. To,obtain nulti-layered circuits
with a t opblEBdsabiBYEoaReeindsheciers Biewoto one ancther at"dppropriate
places, for example with metallised holes, this arrangement allows circuits of

elevated inductance to be achieved.

15 It is of course possible to produce multi-layered circuits with variable
patterns on the different layers. Figure 6 illustrates an example of a dielectric
film 1 covered on its upper face with four superficial conducting layers 2, 2', 2",
2", insulated and mutually fixed by an adhesive 4, 4', 4°, 4. The depth of the
incisions 7 machined in a single operation by the cutting tool is variable here;
20 certain incisions 7" thus pass through all the superposed metallised layers
whereas others (7) pass only through the upper layer 2", still others (7’)
passing through a plurality of layers 2'”, 2", but not all. In this way different

topologies of paths can be realised on the different layers.

Only particular circuits in which the conducting paths on the lower
25 metallic layers 2 are constituted by juxtaposition of one or more paths on the
upper layers, can be obtained by machining incisions on a multi-layered film

in a single operation. To obtain multi-layered circuits with a topology of



--9 conducting paths conpletely free on each layer, it is necessary to
foresee a plurality of successive operations: |amnation of one or nore
first nmetallised |ower |layers on a dielectric filmb5 machining of
“incisions demarcating the conducting paths on this first |ayer or these

first | ayemlgg)gh{@ ion of upper netallised |ayers machi ni BETFHHJGP)%E& ons
demar cating conducting paths on this upger |ayer or these upper layers. 10

One skilled in the art will of course understand that it is possible to
conbine freely the variants nentioned above. For exanple, it is possible to

hi : Yoo d . et o . I
o cach 1 seHOGER BBHT cOmpaBlirde Bl dacrblayBH APt eLBS BRI oigSde £2°T 5,
means of aplukalitytefgliceessive dparatignshar p- edged surfaces of contact with the
superfici aIp conducting layer, is very quick, but requires beforehand the

maki ng of a st minaoadi f ene Br Mmarephiist dnetalisede lnwealayshs aeavdieleatte
conductinggpaths. This solution is therefore suitable only for the
manuf acture of printed circuits in large or mediumsized series. Mreover,

to ensugse a cl earachitingfoftineiskihsraepidregtingutre conductifig NEMAS SEr Xhikr gt t i me
totime to replace or _to sharpen the cutting surfaces of the stanping die.

In a vari altyepar thesea fist jay@isipt ed to the manufacture of snaller series or

of prototypes, Lpcl Si vern Lpadtia Lo be cut by nmeans of a

conventi onal ctﬂnﬁphg%gﬁ&ﬁ?ﬁ&%?"'f%p 'gggﬁpl e, inthe field of cutting of
sel f-adhesi ve fiaghirdhgfoff indigibhs i demarcaRingecohd géting saths no this apper t he
pattern of demarcations between conducting |ayers is designed beforehand

on a conputayer By thesedppeslaygept ed software, then stored in an el ectronic
menory. This design is then wused to control the sequential displacenent of

a bladfy 10 on t ARClifidd9ntRB! St will of course understand that it is possible to

combine freely the variants mentioned above. For example, it is possible to
achieve circuits covered with a plurality of superficial conducting layers on

each face.

The machining of incisions 7, 7°, 7", as described above, by means of a

15 stamping die having sharp-edged surfaces of contact with the superficial
conducting layer, is very quick, but requires beforehand the making of a
stamping die with the pattern of demarcations between the conducting paths.

This solution is therefore suitable only for the manufacture of printed circuits

in large or medium-sized series. Moreover, to ensure a clean cut of the

20 metallic layers, it is necessary from time to time to replace or to sharpen the

cutting surfaces of the stamping die.

In a variant particularly adapted to the manufacture of smaller series or
of prototypes, the incisions 7, 7', 7" can be cut by means of a conventional
cutting table known, for example, in the field of cutting of self-adhesive films

25 for publicity or other creations. In this case, the pattern of demarcations
between conducting layers is designed beforehand on a computer by means
of adapted software, then stored in an electronic memory. This design is then

used to control the sequential displacement of a blade 10 on the cutting table.



WD 98/ 04105 PCT/ CH96/ 00262 -10 Certain cutting tables allow a control of
the direction of the blade in the quarter circles and/or novenents of cone
and go of the blade. The shape of the blade 10 will be chosen as a
" consequence, for exanple fromanong the variants of Figure 7 and according

to the thi WQE,@“U;, the netallic layer to be 5 cut. The bl pge,dHee/00262
sufficiently sharp to cut the superficiqh_layer wthout renoval of

conducting material nor depthw se indentation. Its width is mninmal so that
conducting paths 8 of maxinmal width remain. The depth is just sufficient to

pass through t h&eit‘éﬂ%{ntiiﬁb%hp{é‘%ﬁﬂ@g& 8 Sohtid thﬁé‘%%Ietcﬁ?ﬁ‘iﬁ%Q%lécfé’.iMé‘. the

dielectric | ayer ave a m ni nal ckness I 'nCl Si ons

of 10 vari gdardeptincles @andésiuinoedments obsomel and gapobthechladel Thel shayee df
circuits with variable patterns on the different |ayers ?Fi g. 6), it is
necessary the Plageatkwilhbe ¢hoses as agemsepanced fehaxgapls frgapemong the al so
possi ble t ' Vi . p | Lt I | ders
equi pped W%ﬁérﬁtﬁgoégﬂbgwgcﬁr#o?g#g% E@eg?ﬂ% méé%e%splr)g(/hl%d@dnae@%slg¥%(jt§on r ol

the deps h eit. FeBailace ii9sudiciémtsy sAarpbicac. thBenpedficial per wittbutirdidoval t he
incisions 7 and flexibility of the substrate 1, the electrical contacts
bet ween neP{RORANGRNG MatRIIA hoR fepiitwisegindentationeilisgwidsh e dnipireal shethat

i nci si ons e l.vgs L. iin t o] d ti : i nted
cireat £ ORGP, 8o 0i el widlf e TneCHRRIOR WA IrnHERLRS e

i nserted opas®lthesighntieheupedickil ometallid dayesrswitifowtnwebakehingC fdo nRejhatkiad i on
of the paths in all conditions. The invention is particularly suitable for

t he nmanuf aglelgdrieraygr ht whiche wilk dhys Rayesa minimal athicknessi bf ynGisiogst okan be
m ni m .ged. hS,1d ' ' il 81 nded
T TR, B3k SEBIP cldfre bt 16 holEo Rl e SHelf il
accor di ng Vvaridlile patteems ionnthe Tdiferamt payeas dFigs 6)oindd inedeesalyytoaraplady ¢tk
circuit 21 of a single face according to the invention, corresponding, for
exanpl e, t Blaggealopa¢halasiedaphange of depth. It is also possible to use a cutting

table provided with a plurality of blade holders equipped with blades of
different depths, or to provide means to control the depth of penetration of the
15 blade.

Depending upon the width of the incisions 7 and flexibility of the

substrate 1, the electrical contacts between neighbouring conducting paths 8

risk being formed when the incisions close themselves again in the case of
deformation of the printed circuit. If necessary, any synthetic or thermoplastic

20 material can be inserted or melted in the incisions 7 to ensure an electrical

separation of the paths in all conditions.

The invention is particularly suitable for the manufacture of printed
circuits whose width and possibly weight can be minimised. For example, the
method is ideal for printed circuits intended for chip cards. Figure 8 illustrates

25 an example of a chip card 20 according to the invention.

The chip card is constituted by a printed circuit 21 of a single face
according to the invention, corresponding, for example, to one of the variants

illustrated by the figures 3, 5, or 6, and of an upper protective sheet and of



“illustrated by the figures 3, 5, or 6, and of an upper protective sheet and
of WD 98/ 04105 PCT/ CHO6/ 00262 -11 decoration 22. The |lower face of the
sheet 21, which does not bear paths, can |ikew se be printed. The printed
circuit 21 is forned by a sufficiently rigid substrate 1 and by one or
nore super W@ ieaghafggnducting layers 2, 2', etc. Incisions pciicigshphszed
according to the nethod descri bed above1qn the 5 conducting |ayer in such a
way as to delimt a spiral conducting path 8 constituting an inductive

el ement 23. The nunber of turns is chosen as a function of the desired

| nduct anceuF§b&gsntég§ g@waﬁrfg?ur ng%gsi?é?tti‘? whigl %BEF%M&Q“‘" Rfis | B4 St ons

7 of m nim possI rodate on a

gi ven surf fikewsembei prinmedf The psinted! ditcuit 20 |§0fdbdweall by aan seiffoientdd rigid
i nduction. To increase the induction even nore, a circuit of several
conduct i ngSHB§tEate 4 and byiane \gr| mope esuperficial b@omﬂfé@ﬁ saxess dénd ot B he

exampl o of |LLGURE P e acAeACSRRIRIAL 19Tnd nLiholr BKLAfhd T T b8 O

t he | ower shee occupi e conducting pa I'n thls exanpl e

on the §nt eobhdctiig tdyer ihSsudielugtwaie ael eoreddlindiB. a Apiralt egndiictihgcipativi8 25
is fixed in this accomobdati on 24 and connected at two ends of the
i nducti ve €PBsiEHtin@ AN inductivaRlemest 23el heawnbrr of tuimst ioshgeant 4% a nner

porti on of iiohnGH G Bl &IBAlANER" Sfice RS HABARHIY mEid OBNAEL | O"

with the o por i'OR OF (Ve e he o hahd, be
made by t hm\@gﬁanyproﬂuaebrmdug&m%ﬁ 7abbmﬁnirﬂiu imidthsbefivébn the tarngd@ iR6s can,
for exanple, be constituted a sinple soldered wire above or below the

conduct i ng ppasihle © a‘l"?rp"f"l"i'@d@%@ncﬁ giyepi swiage amaxiyeimof tudgjard ithis tayer s,
f
It is ) br B%?r? 'agéﬁe{gé{ ﬁﬁd@&ﬁ]no Td A ré?steamébﬂaﬂctlgﬁ E'eN%nﬁnon Y cfrkit of ©

make t € bridge can be integrate substrate
1 before | eeverat comduﬁtmghayemsraumtetngwuamferﬁly2)5: Emrdangommg\ td fige

desired application_and the available space remaining on the card,
conponent s e¥amele ehEguUe qrift-egrated circuit 25 and
An accommodation 24 is provided in a portion of the lower sheet 21 not
occupied by the conducting paths 8, in this example on the interior of the
15 inductive element 23. An integrated circuit 25 is fixed in this accommodation
24 and connected at two ends of the inductive element 23. The connection
between the circuit 25 and the inner portion of the inductive element 23 can be
made directly. The connection with the outer portion of the inductive element
can, on the other hand, be made by the agency of a bridge 26 above the turns
20 8. The bridge 26 can, for example, be constituted by a simple soldered wire
above or below the conducting paths 8. In the case of a circuit of several
conducting layers, it is also possible to use one of the metallised layers 2, 2’,
etc. to make the bridge 26. Finally, the bridge can be integrated in the

substrate 1 before lamination of the conducting layers 2.

25 Depending upon the desired application and the available space
remaining on the card, components other than the integrated circuit 25 and
the inductive element 23 can be integrated on the printed circuit 21. It is
possible, for example, to place on the circuit an accumulator (not shown)

which could be recharged from the outside by means of the inductive element



“the inductive elenment 23 can be integrated on the printed circuit 21. It is
possi bl e, for exanple, to place on the circuit an accumul ator (not shown)
whi ch coul d be recharged fromthe outside by nmeans of the inductive el ement
" WD 98/ 04105 PCT/ CH96/ 00262 -12 23. These ot her conponents would ideally be
mutual ly coinegbsfhsand with the elenents 23 and 25 by neapgrehogRosect i ng
paths machined in the superficial condygting layer or layers 2 in the way
descri bed above. After nachining incisions 7 and connection of diverse
conponents to 5 one another, the upper protective sheet 22 is placed on

t he | ower e , r uing.. ..

ot - set 1 g ainesy e ePEENE e e SR B il BFRhcdy aidwith | ¢
the incisi thes efernanltst 23s andr 2§ eyt snddrs wfnddrduetingi péthsomaimdidd Cinr ¢hd t s
bet ween nei ghbouring conducting paths, 10 One skilled in the art will note
her e that, SeReER GORAUEtY IRMEHPOT 1ayers 2 IR Moy described akaveni ques, the
manuf acture of conducting paths 8 on the printed circuit by the nethod

cccord 19 1o UnsaLIWSBLIGN, SSRGS 7Y KO Mol or YARBSAEBRURT 4 25

whi ch are noreover co ns esive. S relatively

easy t b nooné driotherppies uppeetprétéctive sheebai iBi piced od Ghaliewkrtshiegt f1at
external surface. The accommodation 24 for the integrated circuit 25.in the

| ower sheend Mowyad by kRowr maans; Jor exarcklie!dingqd Anhotzsetting asdhestyenyill
acconmodat j ' t u&% h 2201 e ks ale ssible to | t the
acconmmodat ngc%%nhh%trhe oR%r e@h'&ét "bfﬁ %’rtllggt lcf)'ﬁgs@'%a%daééelgg% (-:/g(rarn éns%ﬁcpr)\%i ng
accommodat pmvents tthe Zfienfipreed shisks 22. shorta cweuitantbetwden upeightehatrig 22
and/ or the %&y\er_ sheet 21 are provided with a wi ndow i nstead of an
accommodat FORAUGtEGPHGSappear on the exterior of the card the circuit 25,

the connection pins of the circuit 25, or contacts connected to the

;'ng‘r“d‘fongﬁ OF't ﬁgh@ skilléd YRt ff &ft @il fother&aRBt, Ccllitrdty B the® Adody of
known prior art techniques, the manufacture of conducting paths 8 on the
printed circuit by the method according to the invention creates remarkably few
surface irregularities, which are moreover compensated for by the adhesive. It
is thus relatively easy to mount the upper sheet 22 while obtaining an

15 absolutely flat external surface.

The accommodation 24 for the integrated circuit 25 in the lower sheet

21 could, if necessary, be completed by a corresponding accommodation in

the upper sheet 22. It is also possible to do without the accommodation 24 in

the lower sheet 21 and to use a deeper corresponding accommodation in the

20 upper sheet 22. In a variant, the upper sheet 22 and/or the lower sheet 21 are
provided with a window instead of an accommodation, leaving appear on the
exterior of the card the circuit 25, the connection pins of the circuit 25, or

contacts connected to the circuit 25.

Figure 9 illustrates a second example of a chip card 30 according to the

25 invention.

In this example, the card is constituted by a printed circuit 31, for

example a double-face printed circuit according to the example of Figure 4,



25 invention. In this exanple, the card is constituted by a printed circuit
31, for exanple a double-face printed circuit according to the exanpl e of
Figure 4, WD 98/04105 PCT/ CH96/ 00262 -13 nounted between a | ower

" protective sheet 27 and an upper protective sheet 22. The sheets 22 and 27

are nount eWcP@alei'ﬁybsp” nted circuit 31 by any known neans, p&(?[c,@éfb@'%g by
gluing, then possibly printed. In this yariant, the printed circuit 31

will preferably have a mnimal thickness, even though conmprising, if 5
necessary, a plurality of conducting |ayers on each face. Accommobdati ons

upper " shoetougged iEtueBhi Il BofReIE et 2 a4 uPBEF midtbeti shesbon
the applicapi PRe sheetss22 lanideav afe prsmitéd enttheysrintad diraite3 ey ypn 28

or 29 and/or replace at |east one of the acconmopdations 28 or 29 with a
wi ndow per Meanisniprxampletky gloingaghen pessiblyprirted: i thie vesankdbe peistetkct ed

vari ant of SErULAL i BRPITREE sty rdinay HEKEERE vnaa] PERIEMEL 1t S rer
net hodss of neBesyarpda plurality f Gahdactifidyersisackeadh tacehAdebhithedatidis gBr cui ts
according to the 1nvention, for exanple the nethods which are the subject

matter of fasPestvelit2% oe thus providgdouy thelower sheet 24 andfinthe ¢ippes sheet

i ncor por at I f : o] Drior , ti oned
nCthat - af e BrebteleB AT, Ol etSe en iRt Borithe A CRRRLTEL ot
stage of MkeweBUbGEHIblECto BSE & sihgle becemviddatitn 28 &M29 Ridhedrdpidcneed to
facilitate the connection between the circuit 25 and the external portion

26 of the ledguenpwaf thelaaeertmaedationsi 28 paRPawith iaswinsown getmiting assestple, for
O o ELE LA R LS T T N SR A

chip cards or 0 evrces.
t he shape te @&rdi nducti ve

It is evident that the variant of Figure 9 also applies to single-face

printed circuits 21.

Other methods of mounting of chip cards can be used with the printed

15 circuits according to the invention, for example the methods which are the
subject matter of the patent application WO094/22111, the text of which is
incorporated herein by reference, or one of the prior art methods mentioned in

that application.

Figure 10 shows a printed circuit in an intermediate stage of

20 manufacture, according to a variant of the method intended to facilitate the
connection between the circuit 25 and the external portion 26 of the inductive
element 23. This variant is intended, for example, for security tags for
protection of merchandise, but can also be applied to chip cards or to other
devices. A printed circuit including a portion in the shape of an inductive

25 element 23 is machined in the way described above on a flexible substrate 1,
for example on a support of cardboard. The inductive element 23 occupies

only about half of the total surface of the substrate 1. One of the ends 26 of the

inductive element 23 extends on the other haif of the sheet 21. This end can,



25 elenent 23 is nmachined in the way descri bed above on a flexible

substrate 1, for exanple on a support of cardboard. The inductive el enent

23 occupies only about half of the total surface of the substrate 1. One

- of .the ends 26 of the inductive elenent 23 extends on the other half of
the sheet ¥do odldkFosend can, WO 98/ 04105 PCT/ CHI6/ 00262 'McﬁRfuﬁ)‘o%‘i’&’%e’ be

constituted by a discrete wire sol deredq4o the external portion t he

i nductive elenent 23. In a variant, this end 26 is machined by incision in

the superficial conducting layer 2, in the way descri bed above. The rest of

the superf].cl ' t C 2f ached
by | eav!ongfrdrsé )égrw él@%’ﬁé %Hgﬂti’?dr Z’K&?ﬁfsﬁg&e&&ﬁ%%ﬁérgﬁﬁg @lr% é)pggﬁiﬁ)@q@{) ment
25 i's mounbethd indactvaelephent 3. Jneetariadit, s end QB0 GHathinkd yCiaBRSH iimg
paths, in this exanple on the inside of the inductive elenent 23. The

conponent ¥ guperheial copdustingolryer anin theeyeutdascribpd cabaveorThe 'f&gé@.f the i sf
S rone of SaptEi BB Zon RS W hrhe shigel 213 tBorhe WeBheried 6 gBitY, O

to a sefondniothe éxid 26ndnedinivg. contact 52 intended to establish the
connection with the end 26 of the inductive elenent 23. After machining of

conducting paths constituting the coil and the nounting of the el enent 25,
the hal f of theABRieetronic g lesten aloment 25115 revated im@ zrnenof the sbeet ed

| [ | ki ; : d | [ ' | t 23
can. for yaneh SCeupRYTy KoY, g it Bxahilfe I HER st ST ¥R

i nsul at i nginadictieé \eterabreR3. The coomporéntc2Bitcant be2for dxaneplel ani it tepver ed
by the insulatin a%/grli, The sheet 21 is then folded over on itself along a
il

f ol di ng axFECHBO 6lf'ﬂ sxepnnestadue the 'kﬂé%mﬁbﬁprtmrbefﬁr%i@yﬁév? Byeeat The
win t1D SRy pELEt a fonc b Bhftudivel SodtauP 5B ln LBl Mo 366 dibfert Y 7€

bet ween t heomnedatedad apsEdondrzonk dffemndustive contacebRrirtendad tarsstabigshe tissrent

25. The two fol ded hal ves of the sheet
> € connection wiit% the end 26 of t?le inductive element 23.

After machining of conducting paths constituting the coil and the

mounting of the element 25, the half of the sheet 21 occupied by the

15 conducting paths is covered with an insulating layer (not shown). To do this,
the inductive element 23 can, for example, be covered with a layer of
insulating lacquer or an insulating adhesive sheet. The zone of contact 52,

however, is not covered by the insulating layer.

The sheet 21 is then folded over on itself along a folding axis 53 so that

20 the two halves mentioned are superimposed. The end 26 of the inductive
element 23 is thus put into electrical contact with the zone of contact 52. A
connection is thus formed very simply between the external portion of the
inductive element 23 and the element 25. The two folded halves of the sheet

21 can be fixed with respect to one another, for example by gluing.

25 The method according to the invention is also perfectly suitable for
production of flexible printed circuits. Such circuits are used, for example, to

manufacture flexible plug connectors. Moreover the method is perfectly



21 can be fixed with respect to one another, for exanple by gluing. 25 The
nmet hod according to the invention is also perfectly suitable for
production of flexible printed circuits. Such circuits are used, for
- exanple, to manufacture flexible plug connectors. Moreover the nmethod is
perfectly V¥ 98/044dL5 PCT/ CHI6/ 00262 -15 adapted to any C?%?/d’l@%‘?(ﬁjzéz
maxi mal density of paths on the surfaceqgf. a printed circuit nust be
obtained. One skilled in the art wll reallse noreover that the nmethod can
al so be wused in conbination with any ot her known nethod of printed circuit
5 manuf act ' r t of
he. conductiaBshi anE RSk wherd & Rl Benbfl OB S D URE sUlaRS B0
the rest banﬁgjam@h{nﬁatbecﬂh@n@ay specified in the clalns One skilled in
the art will realise that the term"printed circuit” has been wused in this

specification and in the clains b conventlon even though the 10 invention
appl i es particu skiled i theyart il replise dareeves thatitheamathed an alsoshep  of

Vet hod of BFeaudt ngoRoRAtR, Vi Pahy oty AQRCHAER] of Sied BReut:

film (15 covandactaye. altwpesinbts aﬂor ecamtplé | mgmbaeedarﬁg)orawlcﬁrﬁurt of lige 2
step of demarcation of different conducting paths (8) nmechani cal

machi ni ng §PN8UEtaiPathseafe @Péﬂ'né‘éeru%@ﬁ’ﬁ‘f@“FChWreleéHQ?%@?‘m'S@Gaﬂﬁi theit
sai d machi Péé}q’é'ﬁ%."%m'l‘%g"?% \%y@p%%ﬁb%fm {‘ér@én‘ edged cutting tool (5,

10) all ow ng incisions € cut separ St ng sai d conducting
pat hs, w thout renoval of conductl ng material or depthw se indentation. 2.
Met hod accor di n@niecskillexd jor theealit mgll cdalise thah theatarar I'prirtted ritduitt hasi beerl 0
dielectric film( ver ed br¥d ml?l ur?llty of nutually insul ated,

super i nposH&® ed in tps specﬁlca ion a he claims’ by convention‘even though the
10 invention applies particularly to circuits and to cards produced without the step

of printing in the usual sense.



conducting layers (2, 2', 2", 2"'), and in that said incisions (7, 7', 7")
separ ati-ng- the conducting paths (8) are machined so as to pass through a

plurality of superinposed conducting |ayers. 3. Method according to one of
- the precedi- ng cI ai s, characterised in 15 that each face of said

dielectri c 1’10(}, S covered by one or nore superinposegdcsigiRsloossZ!
conducti ng ayers 2, ", 2""), dif{grent conducting paths ? ei ng

demar cat ed on each face by machining of "incisions (7, 7', 7") in said
conducting layers. 4. Method according to one of the preceding cl ai s,
characterised in 20 that said cuttlngllﬂc Is a stanping die (5) having
sharpedged surfaces of contact (6) e superficial conducting |ayer
(2; 2""). 5. Method according to one of the preceding clains, characterised
in that said CtlltMiettg)ct obprodacimgkan pfinted) ciecui (ades(I)L@barumg friony asdiglesnic al | y
I nci si ons g , 7") separating the conducting_paths (8) according to a

pattern re @a&@dcovgse%@f/@remmc'ahcan aeting laysr &2handcpmigisingt & step of

accordi ng h rt her
conpri ses g %r?@atgcin otF %’?ﬁgdd.%g’é@. ﬁénﬁ?thg @)a&omgﬁp#’%n n%;ﬁ @lngHEET HAS
BEEN REPLAGE §Ub§rf@iﬁEEoﬂrﬂ&tiﬁ§EMyBEPbHéﬁatM@e%h64&@:5 $Aid/ ehinIAgors - 17-
(24) intended to accommpdate an electronic component (25) connected to

si';u d condu@@rrwg putt s means of aberpedgedordlting teel Ghél fa'mnerleewm@
ARETA
cl ai ms, ap: & ﬁgfché '&txg %%rétianéa%aﬁé‘eé r@ﬁ@hbs ath3, %@P% S{ée‘rﬁxgegl' pﬁ part

of the con dct i ng’ pa sl yer'an ol di ng

sai d di el egdndwitinigi materia g diapfth\lfvweng]démaho(n%) in such a way as to create
at | east one electrical bridge (26) between

2. Method according to the preceding claim, characterised in that said

10 dielectric film (1) is covered by a plurality of mutually insulated, superimposed
conducting layers (2, 2’, 2", 2’"), and in that said incisions (7, 7°, 7") separating

the conducting paths (8) are machined so as to pass through a plurality of

superimposed conducting layers.

3. Method according to one of the preceding claims, characterised in

15 that each face of said dielectric film (1) is covered by one or more
superimposed superficial conducting layers (2, 2, 2°, 2"), different
conducting paths (8) being demarcated on each face by machining of

incisions (7, 7°, 7") in said conducting layers.

4. Method according to one of the preceding claims, characterised in
20 that said cutting tool is a stamping die (5) having sharpedged surfaces of

contact (6) with the superficial conducting layer (2; 2'”).

5. Method according to one of the preceding claims, characterised in
that said cutting tool is a knife or a blade (10) cutting sequentially incisions (7,
7', 7") separating the conducting paths (8) according to a pattern recorded

25 Dbeforehand in an electronic memory.

6. Method according to one of the preceding claims, characterised in

that it further comprises a step of machining in said film an accommodation
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'paLLi_anrs—%%é;;-‘,ifzﬁ),— f electric paths (8) not covered by said insulating
|{aad . SHE.C Ijﬁf"r-tnti“é’é‘l?i rcuit (21; 31) produced according to the nmethod of ,one
f thesel&libs 1 to 7. 10 9. Coil (23) whose turns are constituted by the
< conrductimgpaihs (8) of a printed circuit (21; 31) produced according to
the et hod yah o8l the claine 1 to 7. 10. Chip card (20pc$OH96/00262
" incorporating a coil (23) according to.g¢yaim9 and/or a printed circuit

(21; 31) according to claim8. 15 11. Chip card (20) according to the
preceding claim characterised in that said printed circuit (21) is a

Cover ed by SORTRRNY o ReBATNR0SR' ShYalPuiic, boThoneRf GBE PonBERa® 27,

opposite sgaid é@mdﬁﬁbr}mtngég)gternal face of said chip card. 12. Chip card
(30) according to the preceding claim characterised in 20 that said

printed circuit_(31) is a circuit having conducting paths on both faces,
and in that it ¥sMethed agcoisingda qng Sﬁgﬂe M@@%agv@ameph@@memﬂ h

y _ . Shoal ) ; -
(o1 an)" QAR EBRes o, Stbp REPARSIR] pal ARG Enkfif R 96) 6y, "
is an dobvi ansineulatingi layéhendraesp beféldimgdsaiodialectriebdiimdalehgca rfolgiey

axis (53) in such a way as to create at least one electrical bridge (26) between

portions (26, 52) of electric paths (8) not covered by said insulating layer.

8. Printed circuit (21; 31) produced according to the method of one of

the claims 1 to 7.

10 9. Coll (23) whose turns are constituted by the conducting paths (8) of a
printed circuit (21; 31) produced according to thre method of one of the claims
1to 7.

10. Chip card (20; 30) incorporating a coil (23) according to claim 9

and/or a printed circuit (21; 31) according to claim 8.

15 11. Chip card (20) according to the preceding claim, characterised in
that said printed circuit (21) is a circuit having conducting paths solely on a
first face, said face being covered by a protective sheet (22), the face of the

printed circuit (21) opposite said face being an external face of said chip card.

12. Chip card (30) according to the preceding claim, characterised in
20 that said printed circuit (31) is a circuit having conducting paths on both faces,
and in that it is mounted between a lower protective sheet (27) and an upper

protective sheet (22).

13. Connector incorporating a printed circuit (21; 31) according to claim

' Note from the translator : "électrique" is an obvious error in the French text and should
read "diélectrique"



