1 CONTACTLESS ACCESS TI CKET AND METHCOD FOR MAKI NG SAME Technical field The
present invention relates to the access to zones with ccess in
which a contactless access support is usled in a cont HIE ﬁﬂ %‘M and :
relates particularly to a disposable 5 contactless t

manuf acturi ng process. Background art The access nedia pr##rng access to
zones with controlled access in public transport networks such as the
French RATP sGOMIAGTLRYFACLESRYIGKERAND MEFHOD RORMAICING SHMECt | ess”
t echni ques as opposed to standard contact-type nmedia. The latter nust be 10
inserted into a ticket reader to make the contact enabling the validity of
the support to be checked. Over tine, the ticket reader's brushes becone
dirty restybiiditalifitid ' ack of contact which requires the user to execute
the operation several times, resulting in a significant loss of tinme. The
exchange of ihho prea¢ritanvdntionerelates te ot awbisemszones with @acolliE addekinl whichder
is 15 generall acconﬁllshed by.renote el ectromagnetic coupling between

the first SUMLSPAEFBAPERY R Wrd 1 # FNtEolied Zepe. @84 Telalgs Dariawarly tase dispesable
ant egna |&9ﬁ‘5&l@s§t’fbk@h§1dtl'tscrjﬁ§ﬁuf5&@ﬂ? rocdsir thernmore, the support is equi pped
with an el ectronic nodul e featuri ¥ReFirst antenna connected to a

sem -conducting disk or chip which cont ai ns, anong ot her conponents, a

r adi o- f r eBackgrpugdayt part, a menory in which the information to be provided
to the ticket %0 reader is stgred and the lo |cal fupctions required to

conpil e the i POPERSES BdiePrBWdmeAcSeRs P éﬂnesaYﬂi eanielisdeassessra rubke fraagrosn
recei ved. ndii8H& ﬁfcﬁ as! thef Bcheh RICTIOOMDS, Bf éN@?BR?:}y H?Ws 1n'ﬂ§e%[5|1§1gl|ys%%

per manent users and the occasional users. For the firs rou
format cofwoataciless teamiques as obppssetdhe) bmsdard aloutacttype i medif.ar Tles ldtle niis theof

t he 1gard di s |but ed e he tot nunber of trip ﬁ dc?, over a long 25
peri‘dd of MSFRE W9 A U HW ¢pfact grablng the matidity et thessupgertitp e
card becopRekedXORESINE, ma tli&leawaa&' t&ug&g bg&grﬁe Ut cfﬁ %ﬁqglqnf °1ac1£ B¢ c§r§8§nd
group made up of occasi onal users who woul e urre 0 buy car or

a si ngl e whicp.requité®tl@luser®3rke@ute the operation several times, resulting in a 51gn1ﬁcant loss of
time.

The exchange of information between a contactless medium and the ticket reader is

15 generally accomplished by remote electromagnetic coupling between the first antenna
provided within the contactless medium and a second antenna located in the ticket reader.
Furthermore, the support is equipped with an electronic module featuring the first antenna
connected to a semi-conducting disk or chip which contains, among other components, a
radio-frequency (RF) part, a memory in which the information to be provided to the ticket

20 reader is stored and the logical functions required to compile the information to be transmitted
and to process the information received.

There are, in fact, two groups of transport network users, the permanent users and the
occasional users. For the first group, the ISO format contactless smart card is the best solution
insofar as the cost of the card distributed over the total number of trips made over a long

25 period of time will always remain low for the user. But the cost of the card becomes
excessive in relation to the cost of the trip for the second group made up of occasional users

who would be required to buy a card for a single trip.
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- Summary of the Invention This is why one of the objects of the invention is
.to 'supply a medium providing access to a controlled access zone, such as a
public transport network, in the formof a disposable ticket whichis -
hi ghly bi odegradabl e and very i nexpensi vé although featuring the sane 5
functionality as a contactl ess access card despite the small dinensions. A
second object of the invention is to provide a process for manufacturing a
disposablsumwvﬂvaéﬁh%bgwaﬂeess ticket haV|ng the sane functionality as a

contactl ess a e t he The. i nvent

rel ates ther e?g’rgggwgg %?E}get 6ea§/|01<cjfhﬁ mvec%lggés{] Sué’p;'o%@eaﬁuf’hpr&fﬁft‘?%?‘iCSﬁ
10 accesstonneontrdlledsacpése S0h¢, aflcMial RQIbIIE ALt hdtwbFO A IS fidm! bCK Blspb@BRET
authorizing access to the zone, said ticket having an Ednonson format and

conpri si ntcket palpeh is i glly lkj@dﬁ;gr@d@b@r eed oery besxhensivef altlemighi fehtuaingr e ewtrieve
coat i-ng. mgtlg yastall((::()l§1 tcglg%ga‘ég d\éﬁ%{%qae él?lﬁléa} t hr oug h-hole wherein is

an efectric nodule conpri I?ené}%‘ an antenna. The

latter is fOA@dorﬁb’o@écﬂo@@fetan&ﬁloh%EbQx%fvﬁierhelﬂro@és$&frﬁ§1{hf£’crtﬁmgn£‘gls}%§able
silvery powder in a polynerisable 15 conposition before bein eat - cured

Anot her opprsactlegt access ticketdrvingrihe same fimstienality ay a nemadtizst zwcessg:accbdﬁsprte tess
tickets cogfd%énng in preparing a paper strip or multi-band having a width
correspon Toe8Y%ral  ticket widths, to make the holes in the band

designed to rnzﬁeehwanﬁdne ré&hi8€ tHepdTb ke o &Ker&etrm@lﬂhﬁ@ acc@sls'tﬁed 1R \bﬁl'i‘%ht%lféd
several single strips, each correspondi n? to a reel of tickets, and
o

cond8cut i ¥skss wheicit Fﬁ@rmn@twtmw e@ntaqt h@ ntefta tickgereadér qutlmremgl ageess dxathen g

t hen the second .2 ectiv aft.er havi n .1 ns | ed t

el ect r oni Pt é‘gmﬁrba?’ aﬁo‘?‘}é%‘mﬂ% g?@“ﬁ“ﬁ‘ﬂ%?é’@? E Cotvﬁr(?

i nvent i 0NbotARuMAN®RE vath ﬂ%te@avé &ﬁttl%gnﬁ”h& Bhp‘éf BeR& baay 1stﬂ?8v1ld&i %ﬂh%ttﬁx%ugh 'hS}é' t
and featuring a through-hole at the |ocation of the integrated circ

pl aced onwhergineisewt ¢lenttie maddlel @mpmmgt dreinédgemed omewt amban enteoneer Bk aytet h;e
overlay i ce of the antenna, E{S"f i ef

descri pti ﬁ)ﬁmsé by ﬁgleﬁ%éﬂ?g ﬂt?fea g’gstggeeg E’ﬁar ’géli”é‘}‘ ﬂv?wogﬂar 13 HEie

t he 15nven§dlﬂ15bsmdnlbelp@@@@ﬁ m@gtec@&parent fromthe foll ow ng descri ption
when taken in conjunction with the acconpanying drawi ngs in which: 30 FIG

| represents Ah@thplr hieed of dhe imfention iis I@eprqsle@v fati mgnefactessg toontactbess| tiakets
transport consw%mg in p?e%%rc{rrxg W p‘tarost%{)] eorlrrrllulﬁ nd r?law\r/l\g ao\:szlldO llll%grrespondmg to several
ticket widths, to make the holes in the band designed to receive the electronic ticket modules,
slice the band into several single strips, each corresponding to a reel of tickets, and
20 consecutively placing on both sides, the first layer of protective coating then the second layer
of protective coating after having installed the electronic modules in the holes.
According to a characteristic of the invention, an overlay having the same thickness as
the integrated circuit and featuring a through-hole at the location of the integrated circuit is

placed on the electronic module, and the electronic module covered by the overlay is hot-

25 laminated to reduce the resistance of the antenna.

Brief description of the figures
The objects, characteristics and advantages of the invention will become more apparent
from the following description when taken in conjunction with the accompanying drawings in
which:
30 FIG. 1 represents the printed face of a ticket providing access to a public transport

network according to the invention,
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"3 FIG 2 schematically represents a perspective view of a public transport
ticket according 'to the invention, FIG 3 represents the electronic

modul e, built into the access ticket accgrding to the invention, 5 FIG -4
represents a perspective view of the electronic nodule when the overlay is
installed on said nodule, FIG 5 schematically represents the ticket body
mul ti-band formatjon step in conpliance wth the process according to the
i nvention, anbl(EIschgmaisadiyaenresnts,a pessiesdenyiewiha mublierenrrtdickpt aseordingand
of ti cketﬁ)ﬁﬁ%\ggﬁ&lwm 10 bands of protective coating according to the
process of the invertion. Detailed Description of the Invention A ticket 10

provi di ng accBES 3 oefeseanethsiddetroniet moduledbdl Ga®Sthedécdss atckbhadcoffing e tRATP
subway network, is illustrated in figure 1. It features a ticket body 12
havi ng an™®8#¥son format 67nmm x 30mMm and an el ectronic nodul e 14

compisi si N9 tNprce! £GELRRE TRADed e FER2 5P e QeI BoddfCLnth P IFER B

the ticket in front o ate ticket reader can access t

net wor k, fratalled anphie nodiudd,ng an automatic gate to open. The back face of
the ticket body 12 features printed information such as graphics, |ogos
(RATP), al phahlffey schemptigadly sepressnts the Heksy bodymplti-iand formatian siepdip, compliance

r epr esent i q i i igure 2, is formed by a central 20
paper Iaygﬁrilth(%@3 @88%)%?%%@@%?0 g{egxn%npﬂfl’cagﬁand two thin layers of coating or

recto-verso BU&ré sjtembfcalidredsers eheoforpafé sep of |aa§dnﬁ%f&wﬁbts%§u%gk&’ ather
or palyvinyl chloride with a thickness rangi ng\ from0.03mmto 0.05mMm The

t ot d0 t hi BRKESE PEsTteative coqtingaccyrdmg tp shegerpeasapf e inventieen 0. 560mm and
0.640mm or |l ess. The electronic nodule 14 which is located in a

t hr ough- hﬂe&i&ﬁﬁ@@rj@“ﬁlﬁﬁ*Q%mﬁmn 25 sandwi ched between the two | ayers of

protective coating I's electronic nodule, illustrated in figure

3, mainly conaitiket bi prvidippadcessadezont wifipgairotled pcasd, sech@itRat olth RATPY @
t hi ckness hetween 0.08nmm and 0, 15mm on which an integrated circuit or chip

22 and anS¥naMAvok. i Wluptried Bufisumd - i ifeainras adicket syt 12 kavirssay Rémonsay
pocess ke R AL IRTINSLiEna ity 18 BT, U ST s,
st orléd i nné¢dessarnictiard atr Otho@aésentd ZhetickeVNR Bdrt & 88 4dequate ticket reader can obtain
access to the network, for example causing an automatic gate to open. The back face of the
ticket body 12 features printed information such as graphics, logos (RATP), alphanumeric
information, barcode, etc.
The ticket body, represented in a perspective view in figure 2, is formed by a central
20 paper layer of approximately 0.5mm thick and two thin layers of coating or recto-verso
overlays 18 and 20 made of paper or plastic such as polyester or polyvinyl chloride with a
thickness ranging from 0.03mm to 0.05mm. The total thickness of the ticket body is generally
between 0.560mm and 0.640mm or less.
The electronic module 14 which is located in a through-hole of the ticket body is
25 sandwiched between the two layers of protective coating 18 and 20.
This electronic module, illustrated in figure 3, mainly consists of a support made of
paper or plastic material having a thickness between 0.08mm and 0.15mm on which an
integrated circuit or chip 22 and an antenna 24 are located. The integrated circuit is designed

to process the 13.56 MHz electromagnetic signal transmitted by the ticket reader and received

30 by the antenna 24, and to transmit the information stored in the integrated circuit 22 and
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4 designed to order the access to the zone with controlled access by

~nmodul ating an 847 kHz el ectromagnetic signal used as a carrier. The

antenna 24 is presented in the formof a,square spiral measuring 19nm per
side and having at |east one turn and preferably between 6 and 10 turns,
the turns being square or 5 circular, and has both of its ends connected
to the integrated circuit 22 by neans of connections 26 and 28. It should
be not ed #4signed He orgriube apesss ¢d thehzeongmyvighn wantpulladaascessvigl medulating ab 847 kiHz

forms a relsqnat iggL?t.ci.r caji t%(w th the integrated circuit's input condenser.
The fabri TETONEIF"T HENEAPENRL 70V an inportant characteristic of the

i nvention as The aftéhHar 240y bRIeitOd B MY IfSNEF AsdBRSspiiPRRRMWYRG 1DmiEher s shd
fabrication operation, which uses screen 10 printing techniques, consists
in printikayingat leasteoneaturmend poeferahlyebateeen 6adndyl( heud, ahé mgns beingrsauere or

serving a ant enna ppott, preferabl er.,. but which y, be a
pl asfic n%l Ctélial?afm}i asass}t)(gtt{e(gfg? e‘iﬂﬁ&%’f‘%&ﬁgit‘ggg%lﬁhﬁeﬁ’i?tteéloﬁg?‘gt[ igﬁgb%fm%nﬁ?fe
silvery pemeétiond 28 4aal 28TER s Be oRANAS the AU RRcE oS De \Wknna A% thaE adaliend
and heat treatnment, the conductive spiral shown in figure 3, nade of

si | ver i nsughgieat jtrfermy eeseaatingsinchip withitke bitgrateddircult'd iapercooderderel ectri ¢ i nk
15 25 is the rnt.ed. perpgndi cularly to the tu . After heat . treating,
this ink, a oBiulh i aé‘ge“fl% f%‘%‘fsn%rbanw{faeﬁgﬁf’ga%ﬁ‘é&t}é ¢ inyepien enit 20
of the ani@miButeNnd proviliing a0eRNKGEANE &Kol TR fabfBatib SR rARNUGNARIRES screen

el ectrical connection with the integrated circuit, the other connection
bei A8 naderiwingt tachhiqués, 2@nsists whotihting ¢heenging Hatnst e ani dkebtrisélly hesulating

conductor _forn ng the nt enna 24 he di st ance between the turns, and the
ronber - of SPark Saals Ghan PR CDRerh o rabb PR DY Bty ek BRSSPy
be manuf agt WhRd provisEdlY,ESsintS| UPROL; : |y
perform ng the aﬁr{?\gnna&prilﬁiaﬁgn%gg?g%t?{)gﬂgf geschIE)Veeg?@ggsggug}{%Oiq}gﬂ‘%?at en
i nst al | edcdampash®ncandt & soleént e Fcfter airyiep raad iheatt treatmentn e cwinduetivierspfralgshoevn3in

t he connegtion of th? .Cchip to the,egds of the antenna being preferably
made wi t hi18F duf3d6 OF SN dePolipetize c?ﬁ’p%‘ltla%’r‘isr?ﬁj’t%‘éqﬁi-m‘ I ot diddretris o,
The 16l ect3 ORI RedPGME - Ryt , / : EJepor ;on
is carried outei n thgigl?g%del&g%\ﬂfﬁ)eﬁgrné@gn'fA ﬁ@%ﬁﬁe%@thﬁ@g’e&r g(gfdygtgﬁ%#dt o]
cutting olit istprented wbichdmiconmeotid|te thehends2@wvhtherantangamad 4o theaohnedtien ttémiihgl
nodul e 14_gconsi sts of g srp{)ort 15 on whi ﬁh an antenna 24 was screen
printed ant WHFRWFISEIES the, eleiricg sonagetgn withythe integrated soprcyids the rpshey) qomaectioni | e
t he t hi ckpgss nfafie A 0 | {04 t B | 0 ¥ t he
chi p 22 vt e CRACHIRENRE, | ARREEoAIE tharthe idtn b uRLonliiof RRfil e
mat eri al owemad4, Bk distahcssbailvbedthenuea cad tbd nhb&redfanmsatefiaé tler indudthndagpft he

bangy Thi 5 QHEhAEY

The antennas may be manufactured in series using an antenna support band and by
repeatedly performing the antenna printing operations described above. A chip is then
installed in the center of each antenna in the manner shown in figure 3, the connection of the
chip to the ends of the antenna being preferably made with conductive adhesive, while

25 soldering can of course be used. The electronic modules may now be cut out.

However, an important operation is carried out in the scope of the present invention,
preferably prior to cutting out the electronic module. As shown in figure 4, each electronic
module 14 consists of a support 15 on which an antenna 24 was screen printed and on which
an integrated circuit or chip 22 was installed. While the thickness of the antenna is negligible,

30 this is not the case for the chip 22 which has a certain thickness. This is why a paper or plastic

material overlay 21 is installed on each module before or after cutting the band. This overlay
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WO 01/04834 5 has a thickness slightly greater than that of the chip and is
“provided with an opening 23 whose dinensions are slightly greater than
that of the chip so that the latter fitscinto in the hole. In this manner
when the overlay is installed, the thickhess of the nodule is practically
constant (except in the area where the chip thickness is slightly reduced)
t hereby avoiding a depression 5 around the chip when the coating |ayer is
appl i ed. msrdhjojnessslightbyegreatar thep grasof e chiptandris prryidedopith of opeming 28/@heseon
is perforped. .This st.ep. concerns h | ajmi nat { on, oper at.i on _whi ch_al | ows
e ant ertuE<eHaPhdiear EEey BEREEURE Paifone BhbogbRder Bofed TS gt Bl A
that the heSmasRACRhAT the ke eARf BNARIRG, HRAURRAeADITMCR oA e REPRLH By ctégstmat
0

the greatest possible intensity circufates in the antenna in ordef
obt ai n t hexeapgiethe a@ wherp she &up dnckneseis shglyli fethecedy thereby aroidirgLec depnessionf

t he antenna. hﬁs een not%d tlhat .thif, reduction in resistance is
obt ai ned EH)?“ Jp%'ﬁ? Wgw ¥ P%g’% & 'HET "R l% and 120 kg/cnB and mainly by
appl yi ng a t enpgilydtatleSsehiaiCdpetatioRvalteh el 3boREs A8 I3RS E peffmed TR siep

carried out through the hot |amnation operation. This ticket fabrication
process s¢acerss jgyhot faminatiermopesatiast which tatlpyys e anienria-dharadtepibticsi toketimpidved

bodi es 30, as..sh in figure.5 .To do thi a _band of paper 32 of a gi.ven
Chi cknessCIRRARG e osseiar b tgreqiPieneh ShpienEnha B wiiyesias T asossibie

di fferentgo ihat thergbdied ;B_EQIS‘IE amreﬁﬁig( Attupiéh inRAS a88nA rPordef & HBY Bt Rldnest 36
where the paper band 32 is punched so as to formthrough- hol es and

desil@ned transpassein/powdiepossibletysing e mudigtanss of terantennpr ilhhascbeen nbtetlthati thiss,

as required..The station.36 also,slices the band 32 intg 10 s, of; one
ket | neilion GreniaaRis SR RE A5 ds BRI A B e PE RSt Ah 20 KRl The
fol | owi Ngmsin®P by dpplishgd at @ehpkranfre GMiieh Gs peBabSt BethvlerdBD? Mhad 7obe, Wave' & of
protective coating or overlays. A strip 40 of "paper or plastic materi al
( pol yest esarrigshpytvhnepgh thelhot lateinasion apetagionpl astic material) is used as
defined previ.gusl: supplied frogma reel .42 and having a wdt ichis
doubl o t hat  of 1 ket aaiAEBn pFiress Msgofikelone et Syriprs rBriend ol ishe
of fihe 25hddi&KRS ad Hbivn Wﬁgu@@?dT&(ﬁo%ﬁﬁh'bﬁgd fof QD §€LLivER thigkhdis faﬁc?ta
made up of the overlay featuring an adhesive [ayer and a"thin layer o
backi ng papkh equaido dArtukdOwidtlen(thiasgidth may be tdifferent) tis umglled &ohoa réel vhude
renove one strip, of backing

e R i 38 B Rl S Mo 132G
OuerL o, MGV AP el et SR8, o ROy e
backi ng pzpeired. Allizastation 36 also slices the band 32 into 10 bands of one ticket in width which are
20 then wound onto ticket reels (not shown),
The following step, illustrated in figure 6, consists in applying the layers of protective
coating or overlays. A strip 40 of paper or plastic material (polyester, polyvinyl chloride or
other plastic material) is used as defined previously and supplied from a reel 42 and having a
width which is double that of the tickets so as to be able to overlay the front and back of the
25 ticket body. This band 40 supplied from the reel 42 is in fact made up of the overlay featuring
an adhesive layer and a thin layer of backing paper.
The band 40 then passes into the slitting station 44 where the backing paper is slit so as
to be able to remove one strip of backing paper 46 from half of the band 40 after passing over
a roller 48. The overlay, from which the backing paper has been removed, thus has an
30 adhesive face 50 while the adjacent band 52 remains protected by the backing paper. A band

of ticket bodies 54 supplied from a reel 56 is then applied to the adhesive face 50.
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of ti.cket bodies 54 supplied froma reel 56 is then applied to the adhesive
face 50. WD 01/04834 6 The foll owi ng operation consists in positioning the
"el ectronic nodules, as they were nmnufagtured in reference to figure 4,
into the holes of the band of ticket bodies. It should be noted that the
nodul e is held in its hole by the |ayer of adhesive on the overlay strip
50. Furthernore, the electronic nodule fitted with its overlay is

“i ndependent leaﬁrfqlmlmmperémon ﬁ@nsasta it pesitiomag dhfegleﬁmmhawuéﬁspﬂ%ﬂ@b’ewcneal

osi ti oni n, it n nn

Pn 8 posslﬂg?lgxéﬁ%?fitnﬁ Bens Osﬁ%lée f &' g holes; Oif}éeqbeagfilﬁ ]f%@(?H%F ﬁsShP‘flgg’Ses
not requidied et At iniddorals Herd ik uh e gmhet [yer spﬁaﬂegwgqﬂluih% RRahy 'sGﬁ)' 10
process. Furthernore, securi nglﬁt he nmodul e by bonding is not essential

Finally, Eu@emmp&@eﬂm@@m modye pisted peith ltSSqurkiyfls)iIuienerrdeetrfrmnttbe téseobthed
of tLcket after th bac er. coa een .r aned

It shoul dn%(gp?\%fcgo&s 'R avemrffgr ﬁ@é‘ggpa} It 8@’3%‘ E%HlaaF%‘P r‘[egf}lé) ¢ Bt wo
separ at e @hfirePSthat Rlindg ?Sss'rlﬂ@(ﬂ)oﬁﬁoﬁ’s prrﬁfse@ababiﬁtycg%tefauh@%s%?ﬂ Rfit by&tn@ne
single strip that is fol ded over onto the ticket strip. Moreover, a

bondi ng pieaeies 8n @dditignal metitwoussand thus apdtiyhmodide positipaipg preeshofFurthemionat ed

onto the ticket,,bod of. usin i npl e adhesi ve bondi ng. 15 The
cont act | €& é%tggén(%aiulerk%@{ gigrlff}g g“d’g‘@g of fers several noteworthy

advant ages. Wl lthe uhbxpgdasd Badkdny paSE ok S id ﬂﬂ@écﬁf)v@sodté thérB!an%T%Ftn%ké%”
i nexpensi ve fabrication process and uses materials which considerably

reddiGe |t1@d¢¢§si4 afier therhaaking papesicofting laydeen earayedhi | e presenting the sane

f t it ti | | de bl t
oy 354 b O b B ™
di sposed &quldif)é ﬁéedtzﬂea f)id%&:rtlvb'%ﬁatlr%oinm&cpé ﬁéﬁ% dinSle APkt isfolde@ksfkr 614’(9)

providing access to a zone with controlle cess when'it is presented
wi t hout ctbatigket sirip. f Morgover, aézondmg@roqemid alse honsediingvhadribs overdayshe ane,

d ticket d ticket bod
C10) Covelmini S Areinke TR M B s A DR B Rt 18 50y wor 3
papes ticket "bl%d}éorﬁﬁ‘dtlégs REQW @i@ﬁ'etv\ﬂés&ll?edt H&H%Té??'s@vémeﬁ&b@orﬂy aavrhma

el ectroni c modul e (14) conprising an integrated circuit an a tenna

(24), sai Eirstlalnttehaﬂa Ipgicng frise nmsofdyys attmierxdznts)mem;eupensn'btfabrrmdoﬂoprcmessaad

printing I\J.Aéleg r}naf':ié:rlla S rv%iuc%o\évé)jnesrldelrzﬂ)ly reduce its cost in comparison with a smart card while
presenting the same functionalities as the later. Additionally, it is biodegradable as it uses a
paper support, and this is essential since this ticket is generally disposed of after the first use.

20
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- pol yneri sabl e conposition before being heat-cured. 2. The ticket according
to-claiml in which said antenna (24) is made up of a nunber of 10 turns
between 6 and 10. 3. The ticket according to claiml or 2 in which said
antenna (24) is formed by one or nore square turns. 4. The ticket
aceording to claim1, 2, or 3 in which said electronic nodule (14) is
conpri sed of a paper support (15) on which the antenna is obtained by
screen printing and 15 said |ntegratéHJ§PP%U|t (22) is fixed between the
ends of said antenna by soldering or bonding by neans of a conductive

adhesi ve. s. {Fh& tl.tckgtk(?b) gﬁg%ﬁﬁﬂ B&e SOtOCcl fdrg@ \?nl‘l GOMIEB a%@ésg v&q}eﬁq{ fs%&s‘énted

nodul e (14) al so I nclude over eaturing a hole 1n which said
i nt egr at edithoutcontact(id yonit sf & ucﬁteehdsoamthexuzmgactesmdhé eoreasaid ticketdiamingz an

t hi ckness_at either the Iocatjon of said | ed circui 22 the
20 out si dBdmenson Torraatcindrepmrisig DRIRST Sickes Oéigéi?hwgr%%ﬁeﬁlow)éfaﬁqs Wt
t0s5, I p
(30)Sor RIPIRAELIRE (| 20} ald taberCRSH By Uthe (RbviBEE AN dercheRABRS m‘%&hs,
25 b) nmakisrap d:iexitmsnw\imndinlep(aé)scdmpm@alsmtcgrstled|C|[rcuhe$22)rmad anoanten’i(24), siid

el ectronic u| es_ of aldtlckets c% |i)t|n sai.d stng;nto seger.al
singl e st@r}twa kt)gfege byt leash gRei Uy OPINSH By seieen printing with svery gpwderiin ag)

placing cafsseitdielanpothcAdeto bl fladdiad trip With said holes. the

first |ayer tective coa then the second | ayer of protective
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01/04834 8 7. The process according to claim6 in which said step d)
condPst s Yuﬂlshﬂ“)’e%‘r(é@ﬁﬂ%g a first protective coating strip (50) havi ng an
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paper (46) so as to uncove esive ¥ ng sal i ngl
band (54) mofy sq@seatthisng to a reel of ti cket s and arrangi ng said holes,
sai d adhesive f%ﬁe ticket according to claim 1, 2, or 3 in which said electronic module (14) is
comprised of a paper support (15) on which the antenna is obtained by screen printing and
15 said integrated circuit (22) is fixed between the ends of said antenna by soldering or bonding
by means of a conductive adhesive. .

5. The ticket according to claim 4 in which said electronic module (14) also includes an
overlay (21) featuring a hole in which said integrated circuit (22) is located so that said
module has a constant thickness at either the location of said integrated circuit (22) or on the

20 outside.

6. A ticket fabrication process according to any one of claims 1 to 5, characterized in
that it consists in:

a) preparing a paper strip (30) or multi-band having a width corresponding to several
ticket widths,

25 b) making holes which pass through said strip designed to receive the electronic
modules of said tickets,

¢) slitting said strip into several single strips (54) each corresponding to one reel of
tickets (56), and

d) placing consecutively, on each side of said strip with said holes, the first layer of

30 protective coating, then the second layer of protective coating after having inserted the

electronic modules in said holes.

WO 01/04834



- d4) placing said electronic nodules in said holes, said el ectronic nodul es
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one of cl &S of said adRsive fa@d, SO i ncluding the following 20 fabrication

steps for el éctronic nodules prior to placing the latter into said holes in
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reel of tickets and having an adheswe face covered w1th backing paper, a band of backing
paper (46) being initially removed from the part which will form the first layer of protective

15 coating to affix said single band (54) and the backing paper then being entirely removed from
said double width band so that it can be folded over and bonded onto said single band and to
serve as a second layer of protective coating for the latter after the electronic modules have
been placed in said holes.

9. The process according to any one of claims 6, 7, or 8, also including the following

20 fabrication steps for electronic modules prior to placing the latter into said holes in step c) :

C1) screen printing of said antenna (24) on a paper support (15),

C2) placing said integrated circuit (22) on said paper support while connecting it
between the ends of said antenna by bonding or soldering,

C3) installing an overlay (21) onto said module, said overlay having the same thickness

25 as said integrated circuit and featuring a through-hole at the location of said integrated circuit,
and

C4) proceeding with the hot lamination of said electronic module covered by said
overlay so as to reduce the resistance of said antenna.
10. The process according to claim 9 in which the hot lamination step is performed at a

30 pressure between 20 and 120 kg/cm’® and at a temperature between 80 and 170°C.

WO 01/04834



