| Technical field The present invention relates to a nmethod of manufacturing
a ticket provided wth a chip and a scpeen-printed antenna and relates in
particular to a nethod of nanufacturi ng a contactiess ticket and the ticket
produced fromthis nmethod. 5 Background art Contactless, radio frequency
identification (RFID)-type electronic tickets nore comonly known as

contacti ess EFﬁﬂgﬂlﬂeﬁ tickets or contactless readable tags are equipped with

an antenn egrated circuit in the formof an 10 electronic chip
connect ed The tphesantt innention helates to hemethqd ofl nrarbifactuang| & tickéteprovigeuor t .
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plastic. In an econ enbodi nent the tickets, e antenna is printed
by 15 &creen printing. Screen printing consists in printing the antenna
coils on an electrically insulating substrate, preferably nade of paper,

usi ng a copd ctivecl i nk, for exanple, made up nmainly of silver powder. It is
possi bl e tﬁ—@%-a—é&]a oun tinuous manufacturing method to manufacture tickets
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personal | y devel oped a manufacturing nmethod screen printing of the
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10 electronic chip connected to the antenna, the unit being produced on a flexible
support. Contactless-type electronic tickets can remotely exchange and transmit
data via inductive coupling, by means of their antenna using a reader also
equipped with an antenna. The flexible support is made of paper, card or
plastic. in an economical embodiment of the tickets, the antenna is printed by

15 screen printing. Screen printing consists in printing the antenna coils on an
electrically insulating substrate, preferably made of paper, using a conductive
ink, for example, made up mainly of silver powder. It is possible to use a
continuous manufacturing method to manufacture tickets equipped with screen-
printed antennas.

20
Thus, the applicant has personally developed a manufacturing method in which
screen printing of the antenna is carried out on one side of an endless paper
strip, the width of which allows the manufacture of one or more tickets. On the
reverse side of the paper strip to the side bearing the antenna, markers made

25 up of printed marks or holes are made in the feed direction of the paper strip
such that the area corresponding to each ticket and possibly the rows of tickets
in the width of the paper strip can be located. These markers are essential to
the method for continuously manufacturing the tickets. Indeed, at each ticket
manufacturing stage, since the paper strip is completely unwound then rewound

30 so that it can be handled and stored between two manufacturing steps, the

exact position of each ticket is located. Thus, the method of continuously



25 up of printed marks or holes are made in the feed direction of the paper
strip such that the area correspondi ng,to each ticket and possibly the rows
of tickets in the width of the paper sgri p can be | ocated. These narkers
are essential to the nethod for continuously manufacturing the tickets.

| ndeed, at each ticket manufacturing stage, since the paper strip is
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bet ween two nmanu uring exact position of each tic

| ocat ed. Tumsistingeofnptihtingg tie ctiant ilustration 2pmetng Hoe anterna, hestadimgatitd ess
tickets is broken down in a.nunber of st consji Sti of. printing the
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with the client illustration on the ticket side bearingthe antenna and 5

t he chBp. theiahip.nigrinting the entennactpguires seyealaiunsutndedd,dbe prodietiger otiuct i on
of the antenna consists,in pr.ipting the cQi,ls of the_.ant.enna form.ng a
conducti vaneeERa SoPaRis. i Briale de coie T ubs iaars M BEL ot A Soi i s
and printigpgrap ?Fdéﬂféﬂﬁ v gidiaderibr stapepepehdfutdreteahei Soikt BhE plihayg 20 one
of the ends of the antenna to be connected to the connection termnal which
will be usemdustive inlpbsididgecn dheediglactic strirc gllawing enewpt the wedshefpthethe

step consi st [ si ti ani e |.C |: D40 e ticgke t.the
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step MO tpreviaerfof ellctrical ebnhdéstidn witletheolipr equi res a hi gh degree of
precision. The chip 15 is placed exactly at the desired place as a result of

the markers already set out on the opposite side of the support of the
a0t e b A LRSRESCH PRofopkle A sc B pecRUtIEn T e
ant enna i JocatfcrcpiovitiedTineorder kebe canacalesidoithedntenna is an essential step in
the manufacture of the ticket and requires a high degree of precision. The chip
15 is placed exactly at the desired place as a result of the markers already set out
on the opposite side of the support of the antenna and of optic detection of the
markers. However, positioning may be carried out wrongly and, in this case, the
connection of the chip to the antenna is defective. The markers are also used
for cutting the strip into unit tickets.
20
The major disadvantage of this type of continuous manufacturing method is that
the silver ink making up the antenna is transferred by friction onto the back of
the paper strip during the successive windings and unwindings which are
necessary in order to complete ticket manufacture. When the back of the paper
25  strip is preprinted with the client illustration, a mark appears, which can be seen
by the naked eye, on the client illustration, which impairs the final aesthetic
quality of the ticket. Furthermore, the transfer of ink could also cover the
markers on the back of the paper strip in the instance where these are in the
area of the antenna and thus hamper the optical location carried out during the

30 ticket manufacturing and distribution steps. Thus, the steps which consist in



for cutting the strip into unit tickets. 20 The maj or di sadvantage of this
type of continuous manufacturing nethod,is that the silver ink making up
the antenna is transferred by friction onto the back of the paper strip
during the successive w ndings and unwi ndi ngs which are necessary in order
to conplete ticket manufacture. Wien the back of the paper 25 strip is
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by the na eye,” on t client ustration, | mpai rs I na
aest het i ¢ thgdiakétt prodtictidreoutpeket . Furt hernore, the transfer of ink could
al so cover the markers on the back of the paper strip in the instance where

these are dn the Alea ofn he antenna and t hus hanper the optical |ocation
carried oéﬂgﬁm—ﬁ—‘?—r&ket_ manuf acturing and distribution steps. Thus,
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could fail and cause a reduction in the ticket production output. Sunmary
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ant enna bysceasd painting withlsut tes iBRMbaMg Manstermd by fictidheontokhbdiag dfrtagst erred
by friction onto the back of the strip and w thout adding additional ticket
manuf act urStigy a8 ¢yithout gdding aslitienal HeketmanuiasitringsteBs+ her ef ore a met hod
for the nulti-step manufacture of contactless tickets or cards including a
chip connected to an antenna on a paper support, and consisting in printing
i n serles,Thesobigctof thennpentivn isgherdfore denethot danthe winti-Sleppaprofastyrpor t
trip, in fixi hi h ti b .
Strip,in oflc?(c;nrtlgct%sg t%c?(e?snoreacgrds =n% ue ing % chip connected to an antenna on a
paper support, and consisting in printing in series, using screen printing ink, the
antennas on the paper support strip, in fixing a chip on each ticket by
connecting the bonding pads of the chip to the bonding pads of the antenna and
15 covering the paper strip comprising the screen-printed antennas and the
corresponding chips with an adhesive paper strip, each of the steps being
followed by the winding of the paper support strip before moving on to the next
step. The method includes a step for covering each of the screen-printed
antennas with a protection layer for preventing the screen printing ink from
20 Dbeing transferred onto the back of the paper support strip during the successive

windings thereof after each step.

Brief description of the figures

The aims, objects and characteristics of the invention will become more clearly
apparent on reading the following description with reference to the drawings, in
25 which:

Figure 1 shows the antenna of a contactless ticket which has been produced by
printing a screen printing ink,

30 Figure 2 shows the antenna covered with a dielectric protection layer produced



connecting the bonding pads of the chip to the bondi ng pads of the antenna
and 15 covering the paper strip conprishng the screen-printed antennas and
the corresponding chips with an adhesiVve paper strip, each of the steps
being followed by the wi nding of the paper support strip before noving on
to the next step. The method includes a step for covering each of the

screen- pr i%%??igq]@é%gﬁn%te}% cﬂ’tﬁé%\féﬁibﬂnaﬂﬁyer for preventing the screen

printing i I'ng ansféerred onto the back of the paper support
strip during the successive w ndings thereof after each step. Brief

description of the figures. The ajins, objects and characteristics of the
nvent | on Figyie BestowS bt edarity the meseempripied aalaniy crxeresl Withi the
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screendpritheiamgenmek, 30 Figure 2 shows the antenna covered with a dielectric
protection |ayer produced 4 according to the principles of the invention,
and Fi gur S0Q¥S thle.tri10 t IWith.the screen-printed antenna covered with
the diel tep of fixing the chip by connection to

the ends gf thé doReacieEStidRet fAahafdctshinee Aethdd befoding ftetHemeBhiieM d4tht he
contactless ticket manufacturing nethod according to the invention, each

step consisep consisty inydanying ouban idrmicateperation ani ameodlesa stifd|tbe avidthy i p,

the width f.whi ch aldl for the manufacture of. on r re ticke at the
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carri a@ ouxanspletd figkdétekashen all of the steps have been carried out, cutting takes

place in order to obtain individual tickets.

Prior to the first step of the manufacturing method, a reel of a length of a plain
paper strip is installed in the manufacturing machine. The reel is unwound in
15 order to carry out the first step with consists in producing antenna 10 by screen

printing using a silver-based ink illustrated in Figure 1.

The next step consists in depositing, still by screen printing, a protective layer
12 which covers the antenna 10. In the preferred embodiment illustrated in
20 Figure 2, the protective layer is applied over the whole surface of antenna 10 so
as to cover the latter. However, an embodiment can be designed in which the
protective layer only covers antenna turns, that is to say its exact imprint. Still

according to the preferred embodiment, the protective layer is a dielectric layer.

25 The purpose of this protective layer is to prevent the frictional transfer of the ink
making up antenna 10 which has just been fixed onto the paper strip during the
subsequent windings of the strip which follow the screen printing step.

As mentioned above, such a transfer impairs the final aesthetic quality of the
30 ticket and is likely to cover the markers set out on the back of the strip and

therefore to hamper the optical location thereof.



place in order to obtain individual tickets. Prior to the first step of the
manuf acturing nethod, a reel of a Iengtgu of a plain paper stripis
installed in the manufacturing nmachine.” The reel is unwound in 15 order to
carry out the first step with consists in producing antenna 10 by screen

printing using a silver-based ink illustrated in Figure 1. The next step
consists in depositing, still by screen printing, a protective |ayer 12
whi ch covers the antenna 10. In the preferred enbodinment illustrated in 20
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| ayer is a dielectric layer. 25 The purpose of this protective Igyer is to
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strip whi Anteryq &M"%E%Bﬁdﬁhﬁ EW& vgl!lé)%_pr e‘f*’entioned above, such a
transfer inpairs the final aesthetic quality of the 30 ticket and is likely
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printHog afckbheHslv@lerCEntls priting of the dRedric Myer cotft arel e édrrfadoslitanwhi ch,
in the following step, a conductive strip for ‘connecting end 14 of the
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is prefer Ml ' the sane step as the antenna is screen printed
to therebjaqwee@g\)r'\tﬁ tﬁgg%?érrgibgfer of the ink onto the back of the

As already mentioned, printing the dielectric layer is different for rectangle 18
15 covering the coils of the antenna. Indeed, the sole purpose of the layer of
dielectric over the entire antenna is to prevent the transfer of the ink onto the
back of the tickets, whereas the purpose of the dielectric of rectangle 18 is to
insulate the coils of the antenna from conductive strip 20 illustrated in Figure 3.
This rectangle must therefore be perfectly electrically insulating which is not
20 necessarily a requirement for all of the dielectric layer produced for protective
purposes. One preferred technique consists in using a print screen, the majority
of which is half-tone printed except for the part corresponding to rectangle 18
which is a full-tone screen. This allows for a cover of 100% dielectric for
rectangle 18 and only 30% dielectric for the rest of dielectric layer 12.
25
After the strip has been wound again, the method proceeds to the following step
which consists in screen printing the connections from the antenna to the chip,
i.e. conductive strip 20 from end 14 of antenna 10 and a conductive strip 22
from end 16 of the antenna. As illustrated in Figure 3, this allows the connection
30 of chip 24 in the foliowing step, by fixing the bonding pads of the chip onto the
ends of conductive strips 20 and 22.



10 ticket. However, such printing of the dielectric |ayer could also be
carried out in a subsequent step, i.e.gafter winding the strip which has
just been screen printed with the antenna. As already nentioned, printing
the dielectric layer is different for rectangle 18 15 covering the coils of
the antenna. |Indeed, the sole purpose of the |ayer of dielectric over the
entire antenna is to prevent the transfer of the ink onto the back of the
tickets, whereas the purpose of the dielectric of rectangle 18 is to
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of t hd0chiheingtwourie Thendforef theed dsi ool sxcestrthizkngss amd, 22nséquignthdittled be
noted that the screen printing of conductive bands 20 and 22 after printing

the prot ediske fictional transter gf dnk entothedackiof thedieketst he same ink transfer
probl em as the antenna. Indeed, the |ongitudinal coils of the antenna are

Although the method according to the invention has been described with
reference to the manufacture of paper tickets, it could also be applied to the
156 manufacture of contactless cards or any other contactless-type objects (labels,

tags, etc.) in which the antenna is produced using a screen printing ink.



5 | ocated above one another in the reel after winding, therefore creating an
excess thickness and, consequently, anf ncreased risk of the frictiona
transfer of ink onto the back of the tickets due to the pressure caused by
this excess thickness. By contrast, both conductive strips 20 and 22, with
reduced dinensions, are not |located at the sane place in the reel resulting
fromthe strip 10 bei ng wound. Ther t here is no excess thickness and,
consequently, little risk of frictional transfer of ink onto the back of
the tickets. Al though the nethod according to the invention has been

described with  reference to the nuf act ure of_paper. tickets, it cquld al so
be applied to théwiBo W'UF%W%S@ E@ﬁ‘f—’&?ﬁtw@sgf E%’Ftagﬂ%%s Eﬁ@etﬁtq{eﬁ‘ar s
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produced using a scréen p ‘'ng ink. 7 CLAIM5 A | od ot ti'-step
manuf aBt ure of sashmethédsensistingsinsprintingaindserieisnubingdi sageen ehinting 22K, tbennect ed
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the chip to the bonding pads of the antenna (14, 16) and Tn covering said
paper strip co@meman(i4 HE) spddarcoveringtsait papenstds comaprisiag doe segsindi ng
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covering each of said screen-printed antennas wth a protective |layer is

(12), applied yppeitstimpefosampang pota heinexdstaen printing, said protective

said method being characterised in that it includes a step consisting in
covering each of said screen-printed antennas with a protective layer

15 (12), applied by printing, and particularly screen printing, said protective
layer being provided for preventing the screen printing ink from being
transferred onto the back of the paper support strip during the successive
windings thereof after each step.

20 2. The method according to Claim 1, wherein said protective layer is a
dielectric layer.

3. The method according to Claim 2, wherein said dielectric layer is printed
using a screen printing ink during the step consisting in screen printing

25 the antenna onto the paper support.

4, The method according to Claim 3, wherein the part (18) of said dielectric
layer (12) for receiving a conductive strip connecting the end of the
screen-printed antenna (10) to a bonding pad of the chip (24) is greater

30 than the rest of said dielectric layer.



| ayer being provided for preventing the screen printing ink from being
transferred onto the back of the paper §upport strip during the successive
wi ndi ngs thereof after each step. 20 2. "The nethod according to Cdaiml,
wherein said protective layer is a dielectric layer. 3. The met hod
according to Caim2, wherein said dielectric layer is printed using a
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8 5. The net hodd-@gécccpr%ii ng to Claim4, wherein said part (18) of the

(12)

dielectric |ayer for receiving said conductive strip is nmade up of
100% dielectric, whereas the rest of said dielectric layer is nmade up of

30% dielegtric,, 5 6..,.The nmet hod accqrdi to Claim wherein sai.d print
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conductive strip, whereas the rest of said diélectric |ayer 1s half tone

printed. 10 corresponding to said part (18) for receiving said conductive strip,
whereas the rest of said dielectric layer is half-tone printed.
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