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I nvention The present invention relates generally to a transaction card,
and nore 5 particularly, to the fabrication and use of an optically
recogni zabl e transparent .or translucent transaction car dﬁ%oml contain
a hol ogram W@slc stripe or integrated circuit as well as other
transaction card constituents._Background of the Invention 10 The
proliferation of transaction cIRANSAGTION CARBW t he car dhol der to pay with
credit rather than cash, started in the United States in the early 1950s.

Initial transaction cards were_tg i calli restricted to select restaurants
and hotels and were oftenX class of individuals.
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advantages of transaction cards, hundreds of millions of cards are now produced and
issued annually, thereby resulting in need for companies to differentiate their cards
from competitor’'s cards.
Initially, the transaction cards often included the issuer’s name, the cardholder's
25 name, the card number, and the expiration date embossed onto the card. The cards
also usually included a signature field on the back of the card for the cardholder to
provide a signature to protect against forgery and tempering. Thus, the initial cards
merely served as devices to provide data to merchants and the only security
associated with the card was the comparison of the cardholder’s signature on the card
30 to the cardholder's signature on a receipt along with the embossed cardholder name
on the card. However, many merchants often forget to verify the signature on the
receipt with the signature on the card.
Due to the popularity of transaction cards, numerous companies, banks,
airlines, trade groups, sporting teams, clubs and other organizations have developed
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differentiate their transaction cards and increase nmarket share not only by
offering nore attractive financing rates and low initiation fees, but also
by offering unique, aesthetically pleasing features on the transaction

cards. Asy§ugiszasmany transaction 5 cards included not omcyusesmgriaphi c and
account information, but the transaction cards also include graphic
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the surface of the substrate to allow the resulting hologram to be visible in ordinary,

white light. These holograms are known as reflective surface holograms or rainbow

25 holograms. A reflective hologram can be mass-produced on metallic foil and
subsequently stamped onto transéction cards.. ~ Moreover, the incorporation of
holograms onto transaction cards provides a more reliable method of determining the
authenticity of the transaction card in ordinéry white light, namely by observing if the
hologram has the illusion of depth and changing colors.

30 Administrative and security iSsues, such as charges, credits, merchant
settlement, fraud, reimbursements, etc., have increased due to the increasing use of
transaction cards. Thus, the transaction card industry started to develop more
sophisticated transaction cards which allowed the electronic reading, transmission, and

authorization of transaction card data for a variety of industries. For example,
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wo 01/18745 magnetic stripe cards, optical cards, smart cards, calling
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longitudinal parallel tracks. The first and second tracks hold read-only information with
room for 72 alpha numeric characters and 40 numeric characters, respectively. The

25 third track is reserved for financial transactions and includes enciphered versions of
the user's personal identification number, country code, currency units, amount
authorized per cycle, subsidiary accounts, and restrictions. More information regarding
the features and specifications of transaction cards can be found in, for example,
Smart Cards by Jose Luis Zoreda and Jose Manuel Oton, 1994; Smart Card

30 Handbook by W. Rankl and W. Effing, 1997, and the various ISO standards for
transaction cards available from ANSI (American National Standards Institute), 11
West 42nd Street, New York, NY 10036, the entire contents of all of these publications
are herein incorporated by reference.



The incorporation of machi ne-readabl e conponents onto transactions cards
encouraged the proliferation of devices to sinplify transactions by
automatically reading fromand/or witing onto transaction cards. Such
devi ces iwsbidess for exanple, bar code scanners, nmagnetpca/ustorz4pm r eaders,
point of sale termnals (POS), automated 5 teller machines (ATM and
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range 0 - - 1000 nm . (see, Fjgure 5), ich is not ,
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4 WO %o@?aﬁgis%ﬂé}i@o@%é%%ctral sensitivity curve of the typical phototransistor is in
the range of about 400 nm - 1100 nm (see Figure 6). However, the visible spectrum is
25 about 400 nm — 700 nm, and the spectral sensitivity of the phototransistor is about
60% at 950 nm and 90% at 840 nm. Thus, visible light is not part of the analog-to-
digital algorithm. Moreover, ISO 7810, clause 8.10 requires that all machine readable
cards have an optical transmission density from 450 nm — 950 nm, greater than 1.3
(less than 5% transmission) and from 950 nm — 1000 nm, greater than 1.1 (less than
30 7.9% transmission).
For the card to be detected by the ATM, the light is typically blocked by the card
body. Moreover, the amount of light necessary to be blocked by a card is related to
the voltage data received from the analog to digital conversion. The voltage range of
the sensor is typically in a range of about 1.5V to 4.5V. When a card is inserted into a
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sensor, the voltage drops to less than 1.5V indicating the presence of a
card in the transport system After the card is detected by the
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cards produceg, gulbidintdo sand4hi brobfeif TdniphntdsHivé Prfted opaque areas onto

transparent cards in an effort to provide an opaque area to activate the input sensors
on ATMs. However, due to the aforementioned variations in the location of the sensor
25 inmany ATMs, the use of limited opaque areas on & fransparent card did not allow the
card to activate the sensor in a sufficient number of ATMs. Alternatively, companies
attempted to incorporate a lens onto a transaction card in an effort to redirect the LED
light. However, during the card manufacture process, which often involves substantial
pressure and heat, the lensing surface would be disrupted or destroyed. As such, a
30 need exists for a transparent or translucent fransaction card which is capable of
activating an input sensor, wherein the input sensor may interface the card in a variety

of locations.
Furthermore, during the card fabrication process, the cards must be detected on
the assembly line in order to accurately count the number of cards produced during a
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Brief Summary of the invention
The present invention relates to a process for producing a transparent or
25 translucent transaction card having any one or more features, such as a holographic
foil, integrated circuit chip, silver magnetic stripe with text on the magnetic stripe,
opacity gradient, an optically recognizable ink or film contained within the construction
of the card, a translucent signature field such that the signature on back of the card is
visible from the front of the card and an “active thru” date on the front of the card. The
30 card is optically recognizable due to an invisible or transparent infrared ink or film
which is distributed over the card’s surface, thereby allowing the card to block (absorb,
refract, diffuse and/or reflect) infrared light and transmit all other light. Particularly,
when the transaction card is inserted into an ATM device, the light beam from the
IRED is blocked by the infrared ink or film, thereby deactivating the phototransistor.
-

heet Has Been Replaced

i

6




LT 1~ 11 11~ W 01/18745 PCT/ US00124371 Moreover, during the

manuf acturer of transaction cards, the optically recognizable card allows
an I|RED |ight beamfrom a personal i zation device, inspection unit or
counter  dyhppist4 count “the number of transactikon cards RGN n an
assenbly line. 5 Brief Description of the Drawing Figures A nore conplete

under st anyhray ol (A6 AANach.R rbAShollBY cBils A6 opcIl YocdgRlBhibicasl O t he

det ai | ed descri ption and clai ms when considered in conhection wth
fol | ow ngﬁ“PWﬁt%‘tﬂP@tq lightfhegny fram a,\perEANRization deviee, tiospastiore unit gr tcﬁ'éntP'bI I oW ng

figures, ddiego ?&gﬁ ?@%‘ﬁ&qﬁ&@? ?‘réﬁsa%ﬁoﬁ E:é‘rH§ ]pFo%@éd fncénsé&bhﬁfy lfﬁQ”p ounds

throughout the Fi gure ront view of an exenpl ary
transaction card in accordance W|th an exenpl ary enbodi nent of the present

inventg on; Figure 2 is HRapesti bf fHa Blotrdg ansaction card in
accordance wth an exe nt invention; Figure 3

is a flow di agramareotomplete: understanding of it praseot wentiora mey rhea derivedi b}h an 15
exenpl ar

cnor gy v oo heied dscRbitiy catEalrcRtonblilidth SofrieefoP e |
accor dandelloming rﬂastratwerfguzasywhmbadaymut beoto state. pire renfollowing igures; likei gure 5
Is a gra I n an ATM
havi ng ap}gﬁgéé\%ﬁ‘wef# ‘Jﬁ%@ éﬁgg %&ﬁ%b%[&pogbgggg%\?%}‘%ﬁgggg%fooo nmin
accoridance 2Pigurd hisaa frorteviek af §n extroplanetrdnsattidnheard iire acovrdance avithi am ;
Figure 6 is a gra ctral sensitivity curve of a typical

phot otrar?é‘?g‘m#/ ’ﬁg@&ﬁ'&"ﬁ"%@@@éﬁ%'ﬂﬁ"h"? ‘he range of about 400 nm- 1100 nm
i n accor danceFigutd2 &a baeteviatva:r Bn exbmgianeindnsattidreard fire acudrdante anithi 2m;

Fi gures 7A 7F sho i nents .of card |layers in accordance with an

?@1 sfterrbodr &e
25 exenplSFOPIERLEAP 5‘? b RreSPRAIRYRMIPIY ent i on; Figure 8 is a schematic
di agr am of anFigmmtsaa flow eizgram ﬁemba:arcsmbvtcathhrprmssﬁ btdondarcearitharce Wt h

an exenpl ar nbodj ment of_ .t he resent i nvention; Figure 9 is an exenplary
refl égt i cﬁ’feé‘ﬁgﬁf ?@h@ﬁm&et fihe B F’&tr PGBy ari ous optical components for
vacuum evapor gigupd4 ig1a lgraph dsf@derg;patwmmgﬂr ﬁt" t@fbectionnand transiniggidnhe 30
IR filmi @fcordance W th an ex | ar % r‘r)tfg{eof the resent
i pvent i ol Bh\"ea%déﬂ?ﬁ/\)g' réﬁ”@ F'é(r%" hor
deposi tion of Figare 5 fd & graph oﬂﬁQﬁﬁéﬂM@D%ﬁ&eﬁr&nﬂmﬁ aey seurbesh amaTmof t he
present invention ure 11 shows exe enbodi nents of la ers for card
const r ucte¥ wgr%wa%eétsﬂwaﬁe%fam@wfaho @rﬁ 81’78%19%919"‘(51" SCHAIFIEs ent
| nverdgl ORith an exemplary embodiment of the present mventron,
Figure 6 is a graph of a spectral sensitivity curve of a typical phototransistor
having a wavelength in the range of about 400 nm - 1100 nm in accordance with an
exemptlary embodiment of the present invention;
Figures 7A-7F show various embodiments of card iayers in accordance with an
25 exemplary embodiment of the present invention;
Figure 8 is a schematic diagram of an exemplary sensor mechanism within an
ATM in accordance with an exemplary embodiment of the present invention;
Figure 9 is an exemplary reflection and transmission monitor with various optical
components for vacuum evaporation in-line roll coating operations for monitoring the
30 IR film in accardance with an exemplary embodiment of the present invention;
Figure 10 shows an exemplary system for chemical vapor deposition of PET
film in accordance with an exemplary embodiment of the present invention;
Figure 11 shows exemplary embodiments of layers for card construction in
accordance with an exemplary embodiment of the present invention;
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7 WD 01/ 18745 PCT/ US00/ 24371 Figure 12A shows exenplary fil m bond
strengths on a graph of strength (Ibfin) v. filmbond for various film
bonds in accordance with an exenplary enbodi nrent of the present invention;
Fi gure 13BoehaMs exenplary bond strengths at the film i rRGIVISE¥247lon a graph
of 5 strength (Ib/in) v. filminterface for various filminterfaces in

accordance yigyhe 39A sR¥WERKemplafy ARt bomn strérigtihdon & @@phtof Isrruﬁgthl(mnn) FI gure,
13 shows exenplary IR ink mgredl ent s whi c;I;nl exhi bi t aeqneeB col

accor dah il bprichfop Mangus fin hopds grithaneexamplany gnt theFI gure 14
shows rhasdnt fivBAlicn; " el ated to these exenpl ary green cards in 10 accordance
wi th an exenpl ar igenbodl ment of the present | nvention; 8ure 15 shows

exerrpl ary AFiure12B sbews exemplant brndcsieenging ) the @E‘n‘”@ﬂa&g R @ gf@ehhPliance
%ugpﬁfﬁpg@ﬁrp £ "Rd iniBrdce0 fort Viftiols SAMN intérfleRB! in0Becdriighiteewitl giows an

exarrpl e ansm ssion density of exenplary green cards in a graph of
per centexemplaryembpdiment of e areseyt iMvertiole cor dance with an 15 exenpl ary

embodi ment. g b0 3NRIRNxePIBY URORK ifdtddieRisonrieh kibitld lrsbiobolen pP! ary

test results tor various c dinents in a _ graph of percent
t r ans riassprelance with anlexegplary empodimentefdhe arrsentinVentian; exenpl ary  enbodi nent

of the pres?ﬁt}ﬂé ”I‘llegﬁd meaSurdniehts Fﬁa@@s r{H%E eﬁg%ﬁ?f?bbﬁ%ﬁpﬁp' nment s

I n gener al resen I'nvention a or t ation and
detifct mmmdancwwth anexamplagy embogimentefithe peesgnt me@m ncl ude materials

havi ng machi 'F@F 3 gg %gBJNé %%ﬁlglaﬁg BRI LB resgpg f&rthé %x‘éﬁnglé?ﬁ_ﬁ% cdrf i rf xanpl e,

transaction ocument apers or t materl a
i ncl udeaccbmanee(witblae,exemalamgmboﬁlmen’s?fthhpmt inpentian; cs, 25 inks, fibers,

paper, plan /

machi ne recgﬁ‘& %h%%n%%ﬁ%\%ﬁplgrégqhe t{%n@ﬂ.f re%rgsg [ z%e'co%ounds

cont ai raands iimfa zgraph lof qeekeeny transissiom . wafaiengtm rg, aceprdangei wih aref | ect i ng
erw 'ﬂfﬁfﬁ ically recogni zabl e conpounds. .

nayfgo ?xﬁm?’iﬁrgleg'%%éﬂg%bmg?é{éﬁore (’)gﬂér'oduce a desired effect and/or

t hey 30 may chmnesa‘l?A-d?hshomdetemplalyltestcresqitsdndSaﬂ%cmr@smbbd!meamm e, '

UV- FI uo u i L

pref er @gﬁgbg%gtﬁa {%t%&ﬁﬁ%%gi;eﬁg@a@@ mpérbgcgfea%%‘lbgyuhgur agéﬁplggy and

ot her pemtsidimentmof dpepresent invamiibn.as good appearance, flexibility, hardness,

sol vent resistance, water resistance, corrosion resistance and exterior

stability. Moreover, the use of such conpounds té/pi cally does not interfere
8 20 'Detailed Description of Detailed Embodiments :

In general, the present invention allows for the identification and detection of

various articles, wherein the articles include materials having machine recognizable

compounds. The articles include, for example, transaction cards, documents, papers

and/or the like. The materials include, for example, coatings, films, threads, plastics,
25 inks, fibers, paper, planchettes, and/or the like.

In an exemplary embodiment, the machine recognizable compounds are
optically recognizable compounds containing infrared blocking (absorbing, refracting,
diffusing, reflecting or otherwise blocking) ingredients. The optically recognizable
compounds may be invisible, visible, or colored to produce a desired effect and/or they

30 may contain other detectable compounds, such as, for exampie, UV-Fluorescent or IR-
Fluorescent features. The optical compounds preferably have good stability, resistance
properties, durability and other physical properties, such as good appearance,
flexibility, hardness, solvent resistance, water resistance, corrosion resistance and
exterior stability. Moreover, the use of such compounds typically does not interfere
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PCTI USOCQx 24371 WD 01/ 18145 with UV conpounds that may be present in many
substrates. One skilled in the art will appreciate that the optically
recogni zabl e conpound is any chem cal, solution, dye, ink substrate,

mat eri al %ﬂ; sifge |ike Which is redogni zabl e By a sens®@CTUSW2437exenpl ary
enbodi nment e optically recognizable ink is an infrared i nk which bl ocks,

absor bs s Ry 5?{,&&5% fﬂgig{r?y'ex éfr@%é?ﬁ'mt ey sutdihtes! %ﬂ'ﬁ‘%ﬁlﬁdﬁi‘?ﬁe SRR

wavel engt ary enbodi nent, tica

r ecogni z&BPT@C@tﬁﬁbatﬂhé optcally M%Qﬂgp@ﬁblﬁ@émﬁﬂm ® ammhema!,.slqmﬁ@ gyor imkof a
film pl o] matri X,
thrond - Sriate, pieliital shiter wRE RAIGAL FecohlSbRH) o Solebr Ol S BldiSEY 0!

about 0. embod:mem the wptiqally regognizakieninkis dindairared dnk whigh b(pcbs,gahr.b:bsmr
| nor gani odIRlGh bt rﬁrarJJ]@hk rﬂ&ﬁgﬁé?m{s'}hoé‘{%e?%bﬁﬂg& Fighg > (see Figure 1)

by, for eXanple, a scre ng process or any-o her printing or coating
means such ds lant lexgmplany, ergbrzdmemi theeopticallyl cecbgnizablet icompound tiai n

ey [eBiroBited 1bi 4 SndlBfaih ik Yorm di% i, BRERE. fter I Seedivall, 00 Lo

Io_r co /nvetrﬁerfﬁnpilbﬁai dr #raﬂmasetcmatgm thredd, aplapehette] andies ?"“ﬁ médlemowmbogt 80
t t t

Sur aco BPTBTs af the' fahde BE aBbiico B 98 ol Y ) it ¥ s8hop o, SBANeH I Re C s

t he 1@l abigasiceyrdnorganic imaterials. oThamfr@reﬂ inamya;ohml i fg;t% cémlrsk esae?ug\g}grém?c?iolmenvlels

of illumnation is between around 400-77

ot ef er abP& TorSaRRe § 107 PG AYSEST O FRLCREHEINBgEY chellg eanagvelic || gh
As such, a$ Iithogiaphg, ?rb raoﬂexa:f haleﬂdbrrwmﬁg adunatd boamg mub:st:mhgadddxmobscur e
t he trang_éa}rent su cardg\? diti gpal L%é exeng rpg F

wi t hst antie &y cf\'b? ?Woﬁ?"ﬁe@rﬁf EQBF‘???S%P‘"ESB ‘Eﬁ?ﬂ:p"eﬁﬁ d¥iRees and
} ngl udesa@:ngt%qimmérﬁuvaﬁ@amebr 8éhvectidt fidat) Snd hesg@@i wmaacspﬁaifc hiLtﬁhl I nﬁt ; 0
ade or degrade in the an and spec a ig

of - 28Ut S28 0! Ao Bt sty SRR ks PRSP ACTSS GV PRIRLON D8 SRS RRIEL | ons
Mor eover gurtdeg ozaas«@ayh@ag.m tredil B18is, asaiasenbEy tlow.ef | ects ¢ he spectral

out put of IRED s, such exanp the Sankyo Sei ki LED s, which is

ahout 800- 10(4PcAHse ﬁ?é’e@é?rﬁ}’ea?‘iﬂsfti"{ﬁy %@% grdmary PQSQTY% i g ﬁPe‘?'f@Q'c‘ﬁY?‘ g the

phot ot r agsilgrhikion @cz:ewéhrpéreﬁmlm-mran Qh@éﬁed(ﬁﬁ( &k o\}féavmﬁn tié‘ﬁre‘fé?&blés
det ect ed in a transaction machi ne, such for exar’r“;'t)\éfsu a card
S

gr abbi ngPeSAYEe ATisiinMgRe @ thestumarn By it 9‘3@&%‘;‘!& iobh ehdhadisible

recogei ZpithfadC MERGMN WAll (Ptfot tsSstBRtRME dbsciraY fia! rfspefdRt! dubcé df edrgirs of a
wi de vari et Kq)of conpounds. The active conpounds ‘are derived of inorganic,

or ganonefddi 'I'?“Ydhé sxem@lAnYdnk witbstaedssard prosustien temperatiargs of abeus 2968inds,
MoSt CONPPAVOE HelrSesSarnd i?nc%éé’ SSslgmwﬁhQJs'%?@dﬂ %Mﬁ%é f&istarldeCof the ”Pounds
are relatively i'nert, so flects on ormance properties of the
final ink to fade or degrade in the presence of any light, and specifically, UV light) of about
at least three years under normal credit card usage conditions. Moreover, the
25 exemplary ink blocks, absorbs or reflects the spectral output of IRED’s, such as, for
example, the Sankyo Seiki LED'’s, which is about 800-1000 nm. The exemplary ink
also limits the light reaching the phototransistors, so the presence of a clear card
having the ink is detected in a transaclion machine, such as, for example, a card
grabbing-type ATM machine.
30 Exemplary compositions of the machine recognizable compounds of the present
invention comprise a mixture of a wide variety of compounds. The active compounds
are derived of inorganic, organometallic, ore organic layered materials or rare earth
compounds, most commonly rare earth oxides, oxysulfides or oxyhalides. The
compounds are relatively inert, so the effects on the performance properties of the final
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9 WO 01/18745 PCT/ USQQO 24371 product are mnimzed. The infrared conpound
conprises either a dye, layered material, pigment and/or encapsul ated
pigment that is dispersed in a particular medium which can be incorporatgd
into a WO®LARHS ety of end-usabl e products. The parti G/ ( he

i nfrared conpound allows the materials (plastic, thread, ink, etc.) to 5
opt i rrap:ropudﬁ a;semmmiznd diTmoinﬂarbdandnpahrid)rcatnpneéé Sithey hhdiyia tlbﬁeredt icles
which |t | nco g}ed Convle i onal lr%/ tEnown nfrared mater;) a{gs

conpri E\aFPé'af'aS’/'@F‘S % ePaPsYUA ?pz?f?dof" (5"0[9@5":1‘ Fe-earth

mat er i mediuoawhivk i be iricorgoyatad drto a5 witleoverietys of ém-usahmwuims NThe

d th | nbodi nent s of t t 10 In thi
Cont exbaltgh s of e et BRSPS ik marits Bl AhSee. Bk 9ka1ay and mmy
chabigeoptimallyadispersgd rorodismmugand mnﬁmlynee*xast Wmuerwé Grtichsy \WAIchi P1S OF

absor ptions tn@y be above or bel ow any stinulation within the
el ect r@ﬁﬁ@ﬁgﬁ? spectrum The conpounds nay absorb specific wavel engt hs of

l'ight or cr@csmnfusnunqumplmaré@ mamﬁhiseéoxﬁpném |a¢éreeuaiérécmayaﬁd1ange from
invisible to v* ea'lnd/ or the li '@Lhe 1g i nfrared conpounds of the

pr esenfi® qu Redsareseaith, B\aﬁ e £lieclivalnised af piamsnés si bl y

changefor Qampbami Wéﬁdarda‘nce ﬁﬁmdnipiﬂvcgd%ﬁdlma%% the prasfit fventionder print”
etectable feature within the articles. Mreover, the prepared

t
f .y &rBOIS‘r ﬂﬁa@%\*ﬁf’% mm%s or dues absarb sPacific wavelgngths of enangy Anddmabrpounds
for usgnhdrigetdhesisi@lerigtPsr sherGPR drivtifer. AT dridfgy e&%ﬁm&%@%@%& an 20 be

I ncorporated in the present 1 nvention include " conventional additives such

as wax®8y %E‘P?ﬁ?p?'é?? pw anys stingulation: withinether elsetremagnetis spectrum: uThe resi ns
or Synééiﬁéd:ﬁadﬁ qaaw%bsmﬁusabcmeamﬁéqgms %an@ntbbméﬁé@eafrs‘? a0 p&Pv&y' ene,

nyl on, po yester, ethylene-vinyl acetate acet at e,

pol yet ARAtERI0r thA|cHMRoRNds maysBiange ey ||ﬁ\@$lblg§gx\gsnble tﬂﬁldéﬂil |tbﬁél @i The | e,
het | 5
i f% ; f‘ignferaFe;d: dbrncpoﬁgébé' bf;tﬁﬁv Ir%@nl/ Hﬁc@ﬁtfﬁ Yre tlﬁ\fé %F?{B}S}éi’éﬁ %&fé §¥ﬁ¥ﬁ1%|cf?
ni t r ocEeVersithshanggs 9aﬁ1“@¥elenaﬂlmnergm énot 8", fﬂramejeausym {fingerpiet er hybri d

and/ ortypBef HétE&ablE'fééfﬁré\Dmm W’arﬂ&es used include polyester,
pol yvi nyl chlorid ropyl ene, pol yethyl ene, acrylic, Bolycarbonate

and/ or the M?fﬁ@verAﬂﬂedPéear@J&nsarmteaﬂ? cAn|he Mixedpiith arkindarda fom adher ed
t 0 CONpREretitdothpdlhés f? st i ﬂﬁe&&ai’ber@d&fé'ilhﬁf%nd%e Pk OERL derd fhaflca{ both. 30

If _the content of the conpound is too |ow, —adequate I ng may not be
actR evegjingagporated mbﬁaﬁs@ns inyertionriaglude eonventional addilivasesuchsasgmaest o t he

capt Ur@leﬁﬁdﬂléﬁlc rééstC 'il'néﬁn'ohet”ﬁ,%ﬂ\st habbédrfen pakihk &roky r‘ﬂ?etﬁgrte%gﬁed

Ther ef or e, he infrared npounds are ususﬂaf present in t osition

at a toMed eéﬁfﬁl&lﬁ% of 1SR Mﬂs arerpalyriomdene, rwlony golyestes, ethyleseaistyy from
about  LeefmdcopslymBrodelyvitlyl S8dtateMBoIfeAFlene dioratstPRibber, acrylic, epoxy,
butadiene-nitrile, shellac, zein, cellulose, polyurethane, polyvinylbutyrate, vinyl

25 chloride, silicone, polyvinyl alcohol, polyvinyl methyl ether, nitrocellulose, polyamide,
bismaleimide, polyimide, epoxy-polyester hybrid and/or the like. Films that can be
used include polyester, polyvinylchloride, polypropylene, polyethylene, acrylic,
polycarbonate and/or the like. As discussed below, any film can be laminated or
adhered to common card articles using heat, adhesives, or a combination of both.

30 If the content of the compound is too low, adequate blocking may not be
achieved and the phototransistor may not send the proper signal to the capture device,
which will mean that the card will not be detected. Therefore, the infrared compounds
are usually present in the composition at a total amount from about 1 PPM to 80.0
wt.(%), and preferably from about 0.25% - 25.0% by weight. Moreover, the present
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10 i E WD 01/18745 PCT/ US00/ 24371 invention contenpl ates that other
materi als such as, for exanple, UV absorbers, reflectors, antioxidants,
and/ or optical brighteners, may be add in order to achieve better

rési stance ypHePR7kd €s. aesthetics, or' | ongevity¥of the naperiUaoR4s?
Particularly, other materials nmay be added to allow for color shifts from

o or b af iR, kSR ol bbb 0 E R GUTARA,

anldg (r)r St hmﬂée:tbsa agmd:méu sardi/drcoptipalobrightenees emayl' g::eeadd) l:lm Egdélnzra]tg ga:?»ujvg ;) 21done
giorect I yaéﬁq‘eﬁ??ﬁlﬁgaﬁ‘%wg?%e 8§rﬁﬁﬁﬁ°&s§§§w%"§$ Oﬁ %P‘ocesm ng gr may be
ﬁg?g?i af t er t IRarfioularly; ether omgierizisi sndyabe ddded tq»raﬂcwsfsedoloiﬂsbuftw;ong?ng; ded to

T oetS s heleI enef sl biter stBi e Aehapsnly BMRjed Watatals Sudf Bs Besic; ani o
G 4 i st ape i il mtagimecb i et oe: At A ne
Ot oo PRI FaVELS e BT Shanies Jrom oD Dlor Sl 4o Ahotise GOBT AHle-oies | o
col or | essmatefibR a4l Heolrﬁﬂﬂpafaledl d?rebto)watavmb Wrare“dS cOPPoUMRTE! didirig\aatial many

substrates where infrared <qu ds, are | ocated. Fibers of various

mat er i al SPTRFRSSINGR eay proad infiarsd CompRHBYS BRveshean Rrocessed: dhean be

i ncor pr ajgdof ﬁiafériéls"\’s&&l é!@rsbl%hts Ofuaféﬁt §iveds, Sandldtethe! IR@CEEn b8 \cRiaby 39
contenpl ates, for exanp nat ur al bers, %nt hetic fibers, copolyne

fibers, cadiyAt cfaﬂoglpaluypgerhmpahefmﬁeflgl Al B8 usReof|suactantsq Apfoamers; {hese

fibers myyidages BARbAS, a&fé'shbﬁ%fr&hote?@ lé/éﬁﬁ?@ger’ﬂ@%ndl&'thg hk&ﬁa‘é?'ﬂ% 4d Ertm
protelnflber acetal yated stapl e, l'ul ose ol yvinyliden

chlori de, wrywﬁaé!pnam rmﬂ@&@t&@f@wiﬁm@mﬁwew Ostica! b“ﬁ'ﬂ‘?@!ﬂ@ﬂbﬂf%flai?gma‘ﬁs
wood, I 0CKsyBE addEd i BRsuré WRIEREYsGn b Rfdrfess 3R Qhd k) al.m&ﬁ feWCiBvdiidper s can

be incorporated or mxed into other types o materla such as paper pul p,

plrast1% | candmst hatwean manusubstaieadieraing aregrompeungds Ree loate% material s can
be used al one pigr@ of %énﬁﬁ%é@p%%mgafenﬂér ﬁﬁa it Mandgt 4t si ﬁq%
e l's at are

di-filaments in other materi a reover rared materi a
i ncor por dibers ican depneerpprated: ikp Bewide adariety ohn@tewalﬁe vaei mresendfinvamtion | al s,

; glcgagns deédﬁ'ierﬁﬁiél@? dfar e%;gg n%aﬁr%y l})%fg né;mma.c rpe} %@ﬁ(ﬁ%m?r Carggér?gww
nitrile, fm @met@lrﬂ@ers. redionthedikeh Examele(smfrﬁwncf@etsmay he @yloncpelyester ed i nt o
fi ber ueha%!oFssukf 'J]agélﬁnﬁéé?r f’&@inl his& %R Bgﬁdg% S@MP'céﬁﬁééey to a

suita orminas t1-process a chconpbunds
can be aomé)d/myhdema Chbnmn pelywethanet Heetateorpnl)odnya al¢agl, etriacefatediglass, or i n

the {or Mot B8 RIg DB Bl Wiod % HHEE. BHARFSAETILY Byl fildecaP0er 1O

nor mal proceé5|ng ope€rations o rocessing o
incorporated or mixed into other types of materials such as paper pulp, plastic labe}

stock, plastic materials, and the like. Such materials can be used alone in a

25 continuous manner or can be used as mono- or di-filaments in other materials.
Moreover, the infrared materials that are incorporated into plastics can be used
with a wide variety of materials, such as, for example, nylon, acrylic, epoxy, polyester,
bismaleimide, polyamide, polyimide, styrene, silicone, vinyl, ABS, polycarbonate,
nitrile, and/or the like. As such, the compounds that are incorporated into fibers,
30 plastics, film and/or the like, may be processed directly to a suitable form in a single- or
multi-process application. Such compounds can be added into a formulation in the
form of a single ingredient or in the form of a master-batch that is then processed in a
simifar manner to normal processing operations of compounds. Processing of such
compounds includes the use of continuous mixers, two- or three-roll mills, extrusion,
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conpounds includes the use of continuous m xers, two- or three-roll mlls,
extrusion, 11 WO 01/18745 PCTI USO0Il 24371 and/ or other nelt-conpoundi ng
met hods of dispersion. While in. an exenplary enbodi me%r B‘Qﬁﬁ hread can
be woverwoor1sads woven, the infrared materials may be s i rectl y

into a thernoplastic matrix and drawn directly into the formof a thread
t hat cae/aseotise dneltrcempeusiding, msthodsa Ahdlispersigc t Wiled in #ny B¥emplam of a

fiber gpodmentatid thrédd ean BESySeAs! erané\fBH %@Wﬁ%@%&?&&:@ﬁﬁywow ted
onto filns of various nposi tions and can be used I n nost card

app! i cxtruded dirgelyeiie 2 theReopiasticamatrix anssbawn Siregtly, inte ithe fer Wf #h t he

Pr esenfrdal \Rat dafbel @sedif &é@ﬂmﬁb@‘ﬁ&aﬁﬁerbérei&ﬁgned/‘lrﬁ e 9beA¢ bf BHbEF b2l S at
ran es from0.001 to 50.0 parts.by weight, but nost preferable 10 from1.0

5.pestigdi|. by wei ght. The present invention will now be illustrated in
gr eater detrgp! ei(!rﬁﬂafﬁﬂrﬁ‘fé?@@%drﬁbouhﬁ? ér@l 'd@%ﬁﬁdebﬁfajlﬂﬁﬁs SOYBAGE | ve

exanpl es, test exanpl'es and use exanpl e di scl osed in the exanples,
tests mogntlapﬁ@nﬁetm he uysed inemost: carg apnhgatsqnsf i Mareevey, Meoinfraradr

radi atdy %&?’id’g {Jérﬁ:@s\h P'Le gv"e &t \‘?éht:ohtcahsbé’ﬂgé‘& %icﬁl%d? iﬂ ét{‘e present

I nvent1 o I S not Imte or exanple, one s he art

Wil a;mb‘r@bexametembtat rangesryora 0. 00c1He G pateby wetght| bt mest pcefmaalm ot her
ng?e | cal effects or authentication purposes.

E @n'?“g’%'ﬁJ n‘fgigwarrpl e includes about 2% Epolin VII-164 dye and
about 98% Tmecﬂnesemt mvraangﬂlcmwabe llplsualedeu dreatee deted Iwith referenasto. 09 of
Tech

di spey&éﬁ‘ﬁwﬁ%mﬁgﬁ%@%}%ﬁ’e%&& I[k‘%h'e%}ﬂ)fé%%ﬁ (r}‘ e |sé?|(tjb| SSO ved
conpl eﬁsﬂlqaedTrmmer@anpiesqgestsmndngeaphsheemmsthe yesultuwma sufficientiyblakat 250
degre ] e

i mel udBgedBiorE il AefieSlse b B i LAGGSod ek BE PRARRPIRERRR, | °7 |
EX&VPLi&nbt Iiﬁﬁtedmétedmn Ror exdmp}ea,s:qerskdbdemitr‘warawi a@rad:xaletthaﬁ JrDany ok of.

Epol | Gk Nehiphs’ gk 8 LoRBiD ol RleefiaR! o8 b Toledy ek, 65 1 s of

™ M ure I Spersed 'es. The

r esul téuthenticationrpairpesescoat ed on PVC core plastic usi ng an 80 i ne/ cm '
pol yester screen. The resulting coating exhibited high absorbtivity from
780 nmto 1070 nmwith | ow visible absorption. Card core, magnetic stripe
and lamtate were assenbl ed andEKAMPLE:1re assenbly was placed in Burckl e

Stck Lam gaLi Qdcddp! e&aﬁbleamrcmgg "Bl S%CEpBI Vi dye ahd about 98%
Tech Mark Mixing Clear produced by Sericol, inc.. 980.0g of Tech Mark solvent
evaporative screen ink is mixed on a high-speed disperser. While mixing, 20.0g of
Epolight VII-164 dye is dissolved completely. The resulting ink has a viscosity of about
3.2 Pa.S at 25C degrees and is printed using a screen procé_s_s. The screen process

25 includes a 305 polymer screen onto both sides of clear PVC 13.0 mil film.

EXAMPLE 2

The foIIowmg ink was produced by adding about 15.0 lbs of Epohght Vil-164
and about 20.0 Ibs of Epolight VI-30 to about 965 Ibs. of TM Mixing Clear. The mixture
30 was dispersed for about 40 minutes.' The resulting mixture was coated on PVC core
plastic using an 80 linefcm polyester screen. The resulting coating exhibited high
absorbtivity from 780 nm to 1070 nm with low visible absorption. Card core, magnetic
stripe and lamitate were assembled and thé entire assem'bly was placed in Burckle

Stack Lamination Unit at a temperature of about 280 F.
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W01/ 18745 PCT/ USO0/ 24371 EXAMPLE 3 A concentrate of about 30.0 g.
Epolight VII1-172 was bl ended with about 700.0 g. of polyvinylchioride
plastic. -The resulting m xture was extruded at about 260F, air 5 cooled
and pell et 'Mﬁ(qm.ﬁpout 1.0-1:b of the resulting pellets werreTastnawd w th
about 99.0 1bs of PVC. Kiockner Pentaplast provided cal endered sheets of
approximately .013 inches. Cards were fabricated using said sheets. These
cards exhibited sufficenent absorption in the IR region from800 nmto
1000 rim The cards were detect edEXAMRLEAnkyo ATM capture device. 10

EXAMPLE 4 Ml £ i.: ' { b bei ' ta
conbi ned i nt oAgo ']“%é‘r t{dg-r%gtgérjﬁﬁ? gn@b&rﬁgﬁﬁ%?%@ﬁﬂ@&%@ﬂ%;@@@@g db§53\|<\/lkfiséo
(M nneapof pslyvinpiehiofidee plastic uThermesdtingl mixthitebvas extruded @t ahouto?BQR; @irsuch

that @n | C Wlisonal
exanp eséé-w‘a% %E"%%rggmfagg ll"{){r]lg l%rgfeﬁ’ i%g‘r"@ﬁ)é&!eﬁu rgur e lé&*ﬁg%kﬁt I nk
exanpl es 980 1Bs gfi PYCL 3 Kinchiéri Pertaplasti prbvdend calendered rsheisrafapproximatglyr e 14
shows u ts ; e I rd | i o5 or
certain ef"%ﬁg "h Eéﬁfgﬁgés?a%p%\ﬁé Wi@e%kﬁgﬁﬁé@y %mﬁ%g%agﬁ'?'{e& and | SO
conpl i aneefficérient absdrpticrh nvthe Hx ssgidrafrgmt 800 nmetoul 080 hr The cerdsnwerar y gr een
cards wherei a es  of e cards . were inserted into ATMs of various
manuf act §?‘@F§f’%¥[%é?@%’§1ﬁgﬁw it e‘posi tive ATM detection of the
exemmbary cards. Furthernore, Figure 16 shows an exanple of the

transm ssion density of exenplary Qrds in a graph of percent
transm ssion v. 25 wavel ength (tm al so indicates the |1SO

fSpeci ficati Omuigﬂlar):%hE_EEaﬁlﬁls)ﬁc_ \Eirguufﬂaeﬁtt:mfﬁallpmbawwmmmné_dem mesul ts
or various, car o n.a graph, o rcent_transnis n.y.

wavel engCRIGHRFIUGEGP- gﬁm?faﬁﬁ"’t Waggg&ad@f’ bﬁgﬁ\&% I(M'"”f?ﬂénst %ﬁqﬁﬂei ty
assur anc eestftadtRardéxtidited \éufidiehbopties 82 thabah ATVEdbVWdRAIctedledithe WarE
represents one of four comers of an exenplary card. Subsequent curves

reprégent 30 another card sanple which was selected after an interval of

card production, such as, foADPRIORAEEXAMMAIESbout 50 cards. Figure 17B
shows the percent transm ssion of _different wavel engt I&s of |ight through

cards havi ng AfdonEbRYaMRIRS £b IRrinkJpiraHations e shsciosed ik Fiayre, &3, dhRdBent s a
card w t ih@e@npldy Rtigirak1d el atvistile glebn/6ISrL/ MBrstver, Flguss0d1shbas1
Figures 17C - 171 represent various spectra of filns, coalings, cards, eta
whi ch measurements related to these exemplary cards, including, for certain wavelength
20 ranges, transmission density, ATM readability and ISO compliance. Figure 15 shows
exemplary test results for the exemplary green cards wherein samples of the cards
were inserted into ATMs of various manufacturers. The tests resulted in positive ATM
detection of the exemplary cards. Furthermore, Figure 16 shows an example of the
transmission density of exemplary green cards in a graph of percent transmission v.
25 wavelength (the graph also indicates the ISO specifications for the card).
Figures 17A-171 show exemplary test resuits for various card embodiments in a
graph of percent transmission v. wavelength (nm). For example, with respect to Figure
17A, the guality assurance of IR ink on PVC with no text is tested wherein a curve
represents one of four corners of an exemplary card. Subsequent curves represent
30 another card sample which was selected after an interval of card production, such as,
for example, after about 50 cards. Figure 17B shows the percent transmission of
different wavelengths of light through cards having different ink formulations, wherein
each curve represents a card with a different ink formulation.
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denonstrate the ability of the materials used in the card constructions to
block sufficient quantaties of infrared radiation and transmt visible
light in order to produce cards described in the enbodi p‘e

mechani srwob/is7¢scki ng may be absorption, 5 reflection, %&?’%‘%

di spersion or other nmethods of blocking radiation in the el ect romagnetic
spectrum | rFigagstli76n- 17 represemt vafrus spestrady filnss (coptingse sefids-ets! Whielh rpound

may al tﬁ%xﬂ t?’a% ebé’oﬂm fdfltﬁbohaMitals”hgéd)rm V’!hé%ré'éd?ls%&fdﬁ% fo2Bek bs or

reflects rare but transmts all other wavel engths of Ilght In

gn Exeﬂpﬂlfﬁclgnfeqmtmd infeaed fadnaﬂonsar@etrarmwﬂw@elmm rmeomeém PEISKIE? 10 and
ack s Ingé]gg

refl ectl sjdéa 4egﬂém%g¢|§%@e@5gﬁh£%m§9¢éﬁ#WP Io\éﬁiﬁﬁn acc%raggl;cﬁedhevm th an
exen$l argﬂeeilﬂmddlffasm.ofdlsnee&m e@‘emhﬁl‘nmﬂmd% of Fbigaitiag sragkatiag imadbe whil e

t he VISI | smtted through the film the infrared light is
bl ocked® 'ﬂ*éﬁ'%'cs%a el'engt hs and a substantial amount of infrared |ight

is ref : ect edn abitibhdo the IRcinks, \the optingily redogaizgbiesompoundrmayiaiterngtivelpor at ed
into p st | pr.ogduc | whi ch
may i nh B.??Hﬁt gﬁ“ ﬁ'ﬁ\'ﬁ aw"gﬁo%lpéranm Saggé}ﬁy%e?le&%%ﬁjf%édﬁéﬁ C'ilﬁs Th:aC
mat er i atransmitdall nﬂmowmelengthsmﬂﬂlghta lntammlawmmmdinentat@e film i sedl ast i c,

of ' abspaplin ok ey, Mhoafl, AR B 2, PR, e o0t Bty ¥ 750

gf medi waiveléngthifor thezrefiection ramwirtearisatissibnrefyan ememplery R films incaccapdanice | nk
ei ng

Cens WA Craroby Sl ey TRBNIAY FLAAC Y Vil el Yyl o5
' Im:a;?r gﬂqsehggutbsmangms fapsmittedd dlrough ¢he film, the anfrared digbiteisshlodkedeatdfighene
Fecoqn YRUPENSS =Bd AERETT egestt 2 rares TR S FOERRE L e o separate
priRgi ng uni The ﬁ@;ﬂicéllw&"ecdymab{h compoahdmgnay obesmcagoaqed pintentplastican
Bk BB . et B e oL SRy 6B, .,
i ncor pobhgli%t!ﬁﬁhﬁbmt&[a’s%/gn?lﬁ; SIgex}llhe afhE imetériab rcaof be lircogparated| into a
O ianbseioh G B bl PG A, SRR o e By, v
t heh?gggﬁﬁﬂlhg of GROGLH dffdbé;lﬁrswt’rqri]rCﬂepd&rt]éﬂ material intha liqhid cpasts odethec typel e by
- c40d of e, b e BiepEreli diage L bk, SEGERR byl BRecn e
exenpl arsgrafdhead itihee ik |sdpteesrbb|9rapmuemlmctl;almtmme |ptashuchheetseupdardlhlet i on of
avi Suallaml%gte (descrlbeé be?ow in stép 11/3(51- /I\hjg"t\evoverBZh]e infrared ink may be applied on
the inside or outside surface of the plastic sheets.
In an exemplary embodiment, incorporating the optically reoognizable
25 compound into an articie may not require a separate printing unit, modifications to.
existing processing equipment or an additional operational step. Particularly, the
fabrication of the articles, such as a transaction card, utilizes existing equipment which
incorporate colorants anyway, so the application of the optically recognizable
compounds to the existing colorants do not add extra equipment or steps to the
30 process.
In a further exemplary embodiment, the optically recognizable compounds block
light which is detectable by machines. More particularly, the machines suitably detsct
the presence of a card via infrared interference at one or several wavelengths. In an
exemplary embodiment, detection of materials may include the production of a visual
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effect when the materials are interrogated with invisible infrared

radi ation fromthe proper instrunent, and when such radiation contacts the
infrared material, a visual effect, such as a col ored light, can be seen..
Aternati vehyguishe material's may be detected by a renpt cPCRUORENL t hat

wi Il indicate the presence of the materials. 5 Detection or authentication

of the naffedti ﬂhéh Qfé:maser&hmm mtaird@eimnﬂnmmmﬁuhﬁéﬂeerradmh@ngtﬁé of the
readi ng devi ce. ogce t{:}g Oq? zabl e mat rial has been
ot ot SiPraPeE TAYBISR ATCLBOSE SUrTe SRt oRrMAR e HITATL el & vistel 1 v
i dentifi efibdtOBucH a8ad coMﬁédCngtScﬂf B8 aeahl YNlteﬁﬁwély,OlheOﬂhaféﬁéls inkip beet ection
device. In an exegol ary. enbodi nent, the detection of rrz}&erl als trigger

the sens@ptectefloby A A90Pien JRiSFt that, wilb indicate he EUF"F?Pqee myerals e s,

the pses %iec'uBH ?Paufienfiddtionof the hatté}%ldoaééiﬁg Qb@\fe and 'b%ﬁheﬂwepﬁfnﬁﬁéﬂo?age of
visible l'ight (fromabout 400 nmto 700 nm, which allows the card to

appear t WaMeirngihaf the, repging devigi fe sueh, Sncadhe gpticall recoanizaie materigler t ai n
light (fpggnpaBA lHeth%B i %@écﬁ&?\ﬁ@%cé ﬁ. 43@}3/ ﬁrﬁﬁdé"ﬂ‘?é A5ER R %Lﬁés‘iwen ATM s

to detect that a card has been inserte e carriage nechant sm As

di scussemen@'r@bmérgnalnwab@b hpprefejablyigcated sy nee&/ﬁheéietmpmjaew%n | RED, a

filter and a ﬁﬁfé}zf@rﬁﬁaﬂi erltnthQQ%téthﬁ‘oHRH &@&Ei of ffe SFIRGRS 1N
tran ce

ATM machi nes, t car can used gnetic stripe or

smar #0cainATMaTRGhines, énmw swith wespectito Figsrei8ethe Pr@%ﬁftﬂ lrwgatm giowst er, a
oi nt - of ”?ésb\é 20
gxerrpl ar y&gl‘rggﬁsltsnént , arasg@e:?ée u eﬁﬁ%@%ﬁ?ﬁﬁ'ﬁ%ﬁsw t 'g‘ﬁrt%g % I ch,

not onl ywhightallows thé eardip appeardrasisiuceirt io aatire bubileagliowing for rhhewblpd@gshe

VSR LB 85 L6 o A i AT Ry 2"

The illu e can or "So Ste
sour ce (tndetacictiakaicatd hgs teendinserted idethe cariagp arexhaniam. descu@edc ard is

g 180 RRT T RRERREK BTG, BB 9dRE, FoReS’ sholpedn S MBS A &

beam et pht)totrammerdi ng upon the application of the card, the illum nation

SO ce. Ca D Walfon d igaftl oot O ERNPRE UGB Bl SISERT i o

color if ushd with edy maghétic stripe onsihar catdveaderp The reader spstdimt camablwe a

d di ' ld b
50 ueed  Pardatdtinidr 8 bhifaRtpc BEnERl ATyl BranvtheAEbpalcS iRt Jaat ¢ °°
enhaﬂOenex&mpléty emmnmemd cafo§ és usétbmoq:dlnjm't&d:ry mﬂtﬁwgeadaab)\bmcrgfmponlyds may

{ t e I
0% e ncy PARCRYSS e Br St B Bt A i SRRl BT P ur e
I n an exwhih ahe/ canibie dnseriat, mtottlhe rpawemhe iilvrendtiopnsdunce gakebe githeeaal |y, a

transact }n%QndC scentSOngo rsltgt% source ?nf?are& emv\gng 141& 67?)? Iapsgr[)/ U no%grg o7n1

when the card is inserted into the acceptance device, the edge of the card presses
25 against the Mumination assembly (or activates a switch, interrupts a beam, etc.).

Depending upon the application of the card, the illumination source can be under the

control of the acceptance device or external software. Thus, the illumination source

can flash or display a particular color if directed by the external software program.

Additionally, depending on the structure of the card, the illumination source could be
30 used to excite an embedded design useful for security or product enhancement.

As discussed above, the opticaily recognizable compounds may be
incorporated into any type of article. An exemplary article is a transaction card which
may itself include any number of numerous features. [n an exemplary embodiment,
the present invention inciudes, generally, a transaction card 5 comprised of base
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- cont ai ni ng opaque, transparent or translucent plastic |layers 10, 12 and
multiple features affixed to the card 5 such as text 30, 32, 34, |ogos 50,
enbossed characters 35, magnetic stripe 42, signature field 45 .
hol ogr apMQ01f18746 15, | C chip 20 and opacity gradient 2§C?P?ﬂﬁﬁ§§ 1 and 2):
5 Card 5 also includes an optically recogni zabl e conpound, described above,
for afoiaining epraus; dransaarent osrtransiyeent plastict layersatd,i 42 and multiple be

recogng j ' , h f wi ng the
[T anapeLne® HTE f ey Sy shER oo 497 98 ogdaiBo, Sbied lrslierd ' oo d

f abri ca®.i magnefiestrins: 42, Signaturedisith #5.dmiegrapluaioilih® - Ienchip 20sareir epacitcard 5 i s
a SUbS%%HHPf‘%{Fi%&\éE%iM)m translucent infrared ink, 10 mrror or film
I"ocks’. (a [

whi ch sorbs or ‘reflects) infrared light but transmts all other
wavl engt hCarfl § alghincjusies =i gplicallyirecognizable compolrd, wiescritiedrabovedfot , char ge,

and) of A e raflird!tarlbosh HaEBlon? Sarct S 36 Y& recByifed B ot o5 °°
havi ngreadingalevicesosushas ATVS,canel/arrfor altowvimglthectranspatenh trapsartiph aard & nbodi nent

o o oS B S S8 Sorkhued” 0 Ay b 015 1

and 2) “consi ng o
PVC, acompounduoretiarispaegnt ta®)S isGasuisstantiallg invisible or inanshacént infegped inkj at e t hat

heets, ' i . t. | t
onfiF oy mbthr M3y ien He 1aBiod Br Ptiaciel iiiRed shAEPR"RgRRs Al pROF, &% ane or
any cowbvf 'erl?;rllg'tlumof ﬂiglnte(ség fgure e _éhg;dmca%zasei esedllt(a;‘tmﬂi't,?d:ﬂoajg%gdeﬁt' . j?,ggl and
er.abl. out . 3' ' and abhou . = 0.
|+ chooaRE, ierfife AR ndimation siotts? Pectiil SEMedesadiGt Gtnes finghionsy ¢ 1
r esFegt to Wﬁ?wspgﬁﬂp Tgxfrefaam fabut:?tercacd 5tria?in;g_r71'fmmobnd' : hbaakrshrfa?eﬁi S
n es i ther, direc ayout r 0 m o e use,o

U, aceeRnos Sin R SEmAIR Srhoddimed 5134 préseol infediar, AreREngRt B | ayers of

fih15n V\érrdlba@oem%d;]rrm_efﬁgureﬁ_ h1t an&leitogslbmy Mﬁamtfcesl;tﬁttﬁfef s&mrfsﬁsrei agd'f = :

t her mopl asti ¢ ,adhesi v e resu ca onpr,j.se romthe _card fron

! ooy RIS, SRR e, FVE. (A ProBiead Cftaf T, RGLekilkst i JRR A RIGY | de)

havi ngal?ﬁnecihlel theat aqbileéts fioi bn(;d g\r%m-mu ss:rri;x]@pege ahy p%muadle?tr’aﬂspagét?,i- ci ? og' o

1 e EriRaCHSR dpdblntheal stef 25 ol skamle, Blasit Tass. acyfichuer O™ 2

pcrol yetdny camﬁl y ieation hhd\a}elbat Bacrﬁfhljeg ngpgzkmwa\h@?)iggmﬁg aﬁ i'sr;g_dfekgb]!pf« (izi
se .0 | , . ocki i .7

40 P 3 X % Weanitnk HBmeni a5 285 9,095, 3B0 o es0n TP PIBISERIX ho pr i it

si de AdmO1-QOckridchesadt)13.5umiltlck) mi | outer back laminate with a signature -
|, Li.ed ti tr .0t h i,ndi i ti Ily,. the PET IR .

D ocki ng M 43Bea 0 Fiae gA e RBricitaR ot i eyl BarShests iabitkss | he car d

and m gither Zirectliaysid @LbYdrs) of RGT /o3 /udéofla sub-assembly (5 layers). An '

exemplary sub-assembly consists of 5 layers of film with room temperature tack

25 adhesive applied over thermoset and thermoplastic adhesives. The resuiting cards
comprise (from the card front towards the card back) 2.0 mil outer laminate (PVC,
polyvinyichloride) having the holographic foil, embossed surface, chip and other indicia
on its surface, 9.0 mil printed PVC core with print side out (card front), 2.0 mil PVC
adhesive, 1.7 mil PET GS (extrusion coated polyethyleneterephthalate -

30 gluable/stampable) manufactured by D&K (525 Crossen, Elk Grove Village, IL 60007),
2.0 mil PET IR blocking film, 1.7 mil PET GS, 2.0 mil PET adhesive, 9.0 mil printed
PVC core With the print side out (card back), and 2.0 mil outer back iaminate with a
signature panel, applied magnetic stripe and other indicia. Optimally, the PET IR
blocking film is fabricated in the middie of the layers to balance the card and minimize
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war pi ng of the resulting card product. O her exenplary enbodi nents of the

| ayers are shown in Figures 7B - 7F. Moreover, Figure 11 details exenplary
enbodi ments of |ayers/sheets for card construction, including |ayer

nunber, material .  |ayer thgckness (i.n ml), source/ manuf 536,2@-;1 t he

mat eri al , c@’rﬂ@ﬁ?@sregarding bond strength data 5 and total I ckness (in

m | Addltlonall , vmthres ect. to ure 1 the fil strength is
T cat ed WEHPIEG GF WBIORING GRER BRadUEt ) SxpEary RRaTE o °€'£‘P| IRRSS F9 m
bonds.  Weshéwh 9% FRfired PBH BRI EMd@BVert FiguRondl dtaite reﬁéﬂnp&ty bﬁﬁu&filtﬁeﬁts of

|nterface5|5|nd|cated on a grap h of strength (Ib/in . filminterface

for vari olAYers W%f%r"ﬁ%@%ﬂﬂmﬂ% 'mﬂ%ﬁb’?ﬂ/”m mat 'qlwh'éy%'h’é@k@eﬁsst ep
160), by mhqﬁnar @&Lr&emﬁh%b{wert&me ﬂfﬁtérrap Honinheiid relfar &ﬁ%b@ﬁd gi‘reﬁdiﬁd

sheet 12, ‘the ‘total thickness he transaction card 32 in.

(32 ni b. ) ancidpleh thickngss an@)hwﬂmwy.cwmsgsp@%wdﬁwer é?A-s'rl?ﬁrﬁ‘mckemﬂ
Because t Qﬁeﬁé&u‘i@trﬂle&%d on & '.J.taéngt'ﬁ'f{@ﬂﬁg ﬁ@t Borid Br S&iduRGim Honkt ©

substr at eygstep , and t surfac I's co-extensive Wth the
outer sur recspe@tﬁe HigusﬁﬂZBsﬂr@ehonﬂ(ﬁtrena@ atcthe filmp interfangsds inslicatdd en e t he

t hi ckness ﬁghté?%trg ?ﬁﬂb@yf% ﬁheﬁggoun fiousifimt 'H@HQ&%M 3" X 4" sheets

i ncl ude ine t rles of the 1 ndividual cards 5
which will be Aﬁnr éventualiy combining tmammm 4690), dyeprefeyatly ddhenng tho

| S0 'odb HnbeHecp 16 bRLFE bl nalk St B2 e YA URIARCGH bamtatiorard ot | 1
pr ocesz fwahmm#!:ﬁ:cjui (32rmibj, vdmf'dlsﬁlllhmihlegSMh:dmessl standHDd forcdmatbsardsieni cal
i PEL £d |
br bper s 1 oepaysing o chib 2d S HAL A, SHSecBNE Ind biaverts M ol Bl Glte o o,
Machi ne reb)fandttbe stirfage bhehipEiPhist cooext@Susipmawith the tokter esiface of theFfrontr e 10,
Syt o i oieqtTBE NG a0 Hodstior SMORTHE Rkt BSS br (AERMBLAL AR BF Morsdvef
machi né dmmabdm SE)QapstTeetshmdubamhemgsaﬁmcmclemertha@oﬂgdanéu cﬁlﬂté ihdididuah oxi de
t t t

Geposi 11 ofirdstis it fe toh TR, F1< el o “SoBPiang sirt et 2 50y
dependi ngtransddtion cands (typizaity §6 cérds), ehlessit eacts cardifoistwithir the 180 ¢drd gizeayer s

exi st. details relat , vacuum coati ng, solar coating and Magnetron
sputteri nﬁ{aﬁaﬁrdbaam?'&?ﬁa&ﬁg(#'gr exanpl e, "Handbook of Optical Properties,

Vol urme 1, Thi rIanénmlfarr eﬁé?r,!;ﬂhtyi prad:es@dat bmucmﬁ bﬁchrbxs Rahiﬁg &n rTREilmand
ner ebgOi nUEREBs shelien vapsr spevien oGEkT gl Wik Mo oPrERLvEPlSakLpte” | °
appl i ed t prdpestieRstep I1b5') fTHe étwrrileal ﬁeb&iﬁdms préfomet bya Mdgrietren Mdcmnés_t ep
e RdsaEr T By oo WabnSR, ESF AL o8l PR hcF Bl 16 b ey
tested lihcorporates = rofl-chemical vapor deposition sputtering system with three coating
zones. The Magnetron roll vapor deposition machine deposits evaporation batches
25 cohtaining Ag, Au and Indium oxide onto optical grade polyethyleneterephthalate using
chemical vapor deposition. The Ag/Au/indium layers are about 100 angstroms each
and, depending on the lower wavelength reflections, about three to five layers exist.
More details related to vacuum coating, solar coating and Magnetron sputtering can be
found in, for example, “Handbook of Optical Properties, Volume |, Thin Films for
30 Optical Coatings” edited by Rolf Humme! and Kart H. Guenther, 1985, CRC Press, Inc,
the entire contents of which is hereby incorporated by reference.
Next, plasma or flame treatment is applied to the PET film for surface tension
reduction of the film {step 110). During the deposition and assembly of the layers, the
IR film is monitored ta optimize the IR blocking spectrum. Thus, the film is then tested
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WO 01118745 PCTI USO0/ 24371 against a standard by using a spectrophotoneter
to test the visible and infrared properties of the PET film (step 115).
Wth respect to Figure 9, a reflection and transm ssiop ' W th
various Q088M5conponents for vacuum evaporation in-li ﬁﬁ%?’%’loati ng

operations is utilized to monitor the iR film In-line spectrophotometric 5
moni t oP@aIst; 3 standard Pyt wEng 4 sPedwpbatometar ﬁﬂ' tastdbe viviblasands dnftanecht vari ous

vvavel =} [ t Kk e appl i ed
e e o B D oot 4B FuleCe e eRselot e S8

a pr es‘ﬁﬂsé“'ﬁsd‘?ﬁ mnéor vith é(ﬁfj‘l’li'se@flcél Pmmnﬂnﬂmfnraacu@nmaapra@gn finrtine of t he
PET | R-dl'é?!éi‘ih?:%p%l’dtﬁhé # %ﬁnzkaﬁ}a m mfai-t &ﬁuﬁf |ﬁﬁ§§%géardsp% gigd to the
fi a ressure

PET side of t R bl ocki n amnate is
apfd i egonitpringe isppartcef (@PeMaECESFePEt@mpIqu#SBamTran$mI$SIOanbI|V(anwss i ncl ude
280F S re for
about CK?%F E&'t%;ig ogbyt dlise tﬁg Wé’gq&g {\ségﬁ QFH&‘R}{@ dggﬁﬁd g’ul?%f%sﬁjdes of

t he PHPOQSthYIﬂnetﬂreniﬁhﬁlﬂtﬁ\r@ltﬁbldsﬂampah&h(ﬁewéZO)sambpIprmurejlahmate @it er sides

are. pravied e AliER Gl melat slifadlbrtig PRI IROSISRNTIep 2RI AR, T art
vm' |1 apackcadhnesiveriatapplieg {or thet PR sisle ofithet IRxblockitg fiBe (step, 130()@06 &0,
ochd o hredauré aAaté i ool 38 CnGPPET) $sOIAEh 135) e RaRl Wik, '3, ""

f ace Qdmdltlonsnsmtlladeb r2865t®gnees andaﬁﬂﬂ péi for 1222 mihates, tHent casled tumdet WO sheet S

Of bl Hloodl84 il ARUEP A A BB 8851ec R Birer St 31201

printi'ng, Scori |ng or he scope
of t hethpREJeES, ornalematwaly, g Iﬁ’él(bgdimsivy ig) applledrtb bdth eutdr sides ofthe\PET

recog é?%@ 4% are printed onto the sheets by a silk screen printing
proces 0). Wth respect to the opacity gradient 25, the exenplary
gridi ent i dn anrqxemplady efnbadmidnteceﬂmcd:mbadndgrardqﬁmted Owerithg stdfacen i nk

e R 1 B RSP B,
t he ar30, a2 B4, legysr); ioptically netognizabilejinkc ang opaditytigeadiet25cmay be applieddensi ty
Loy ooy SR o o oiBitgl, B Bl €LRALbIBNER By ! Lo
whi ch inside pr outside sarfactmmfl aithegﬁaael,l betwedbthertwo eshdetE of Bésel inateriaband/ar y i nk
IR berpdfin AR ofboiet 9S8 o AT BB r ooy
enbodilike methedis within thesdopeof the eresenpipventipn25 i s a sil ver pearl ink and is
P h oo boTPH el Srdia 'S 368 SlicB:Puoobb AR whil BERCHR™ 1 5
pr ocessheelsi knh apsitkv satesn printinagroeess e gsteer1 5018 With respect to the opacity
gradient 25, the exemplary gradient is comprised of a silver pearl ink gradation having
25 an ink stippling which is more dense at the top of card 5 and gradually becomes less
dense or clear as it approaches the bottom of card 5. One skilled in the art will
appreciate that the 6pacity gradient 25 can be any density throughout the gradient 25
and the gradient 25 can traverse any directioh across card 5 face. The opacity gradient
25 can be formed by any substance which can provide a similar gradient 25 on card 5.
30 The exemplary ink gradient 25 for each card 5 is printed using known printing inks
suitably configured for printing on plastic, such as Pantone colors. In an exemplary
embodiment, the ink used for the stippling 25 is a silver pearl ink and is applied to the
outside surface of each plastic sheet. Ink gradient 25 is printed on the surface of each
of the sheets using a silk screen printing proceés which provides an opaque, heavier
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WO 01/ 18745 PCTNSO0/ 24371 ink coverage or using offset printing process
whi ch provi des halftone inmages in finer detail. The words "Anerican
Express" are printed in Pantone 8482 using a simlar Silkscreen process.

More particul arlalf Wi th re‘Spect to si1k screen Brinting, agpiiRidessant aini ng
the 5 dem?’@&é AMient 25 is duplicated many tinmes to match the nunber of

i ndi vi dual cards 5 to! duced fromthe shee e duplicat ar t wor k
0t hen- o [ CPROR 51 Ring ek NECROSR WGh BTy et aRs 1 Eerr

phot o- | i t Gewn.aPHeCwride CARferioas Ekpesscareeprinited irl Pantople \e482nesthg 4 smidtr een i s
pl aced ov%@(st he sheet and ink is suitably washed across the surface of the

screen. EeRBPENEESrti ons of the screen allow the ink to 10 pass through

the screen andwa:%sparﬂmléﬂne vﬁhﬁf&spéét tohelikagdradi [sriftitigl @Ftword torteihingthe col ors
are desi rg? this process can r9argpt| eated for, each col or, Mreover, _other
|

securi Py desired gradient 25 is guplicated mespmatehythenumhes of indiyiqualcards §;

exanpl e, ﬁi"‘bé Biﬁo@nb&i fiom tHé Ishaats O TR dipficAed eAWerK IQQﬁ’er( yihitbfy pplied B ack
light) is.printed in a duotone of Pantone 307 and 297 using offset and

si | k scr e8¢repn by any suifable kpowr i thegart photodithographicoprgcess andtherscrraadison t he
outsi de Sy Baa&e%eeacﬁé k&8kn ,p @e&w tRe isAbdtNghd IrRC8SSLitaBly Yashid 2"

of fset pripting process (step ]zl'ge ich provides a thinner cover age,
but clearé¢f0§% Shlfgﬁ%of) ﬁts'lcfﬁﬂﬂa exppsed P@ﬁg@%@f‘i‘@smﬁw&mﬂmfﬁg, t he

ar t wogk | ﬁdupﬂttl‘i‘é’s&ﬂér?aﬁd FBRE 8h tHY SHeft i?ﬂﬂe LRGofkEditer! I?Hi‘:# 8&-. cdiardced

onto an o ess printing machine which can print up ur colors
during a al@ @wgdethismrowsﬁacan deSP?ﬁte%tf@deaCBxQOlqifncMQtﬁ@yen fothereseguitye, a

cor por at e %? o%ﬂoﬁé?lgy% nt r§35 nﬁer 1 I"Yof EmpY ”b‘{?\em%% bl

"active t eI ep one nu egal RS ‘(not
shown) andltrawoleheharge@ardrmo e(menbtﬂ irblackolight)eis mrited inA pwtnne@f PantoBBC i n

op:que m%éfaﬁd‘ﬁs'i’ saﬁg 8@&(&?% sm%:rr%é%gm fne Cool Gray 11 called UV AMX

ecause t y be transparent, the text can be
seen 15om botThedextsd, 82, Haardl lagoseawmwed én thecoutsisie sunﬁauerﬂf;eapm sineatd on

opposi o B Boushir by Pibcediyath 28 4hSRs SR prifedsClbien TR MR | e

Elo,a_st i ¢ sprosidesitacthinnéo ink coverage, bk clebree dextnvore par?culaﬁgt, witht tespéctdu':} esgget

back sheedT=E Agtng. P AR i Blafeaioted, 7 bR Yifher S Bie, sk 398 00 °7'c

text is i placéd enoranadifséopress printing mechinel@hitie x4n pentald tgifear cuidre duﬁng gext on
ce 10, . where nt .of the text car d>5

ooc 1 28" s e RS hrirtedf 18} WAL (Y altpre. & Cofpdralh Fefhe ¥0 R b

obscur ed hgpynghtcmmeua:et af batelt ¢olbe (mmmaeta@ i r“aq:mve4mru omepszocomm ) may
be print et%ie%puo anm% ﬁgéaa ts’tatanthnt X(%roTP sﬁdwn)n l & Bi'he exemplary
offset text is printed in 4DBC in opague white ink or a specnal mix of Pantone Cool
Gray 11 called UV AMX Gray.
25 Because the resulting card 5 may be transparent, the text can be seen from

both sides of card 5. As such, if the text is only printed on one sheet, the text may be
abscured when viewing the text from the opposite side of card 5§ (in other words,
viewing the text “through” the plastic substrate). To minimize the obscuring of the text,
the front sheet 10 is printed on its outside surface with standard format text and the
30 back sheet 12 is printed on its outside surface with the same text, but the text is in
‘reverse” format. The back 12 text is aligned with the text on the front face 10, wherein
the alignment of the text is aided by card 5 outline markings on the full sheet. Certain
text or designs which may be obscured by an compound of card 5 (magnetic stripe 40,
chip 20, etc.) may be printed on only one sheet. For example, in an exemplary
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WO 01/ 18745 PCr/USOON41371 enbodi ment, the corporate logo 50 is printed on
only one sheet and is | ocated behind the IC chip 20, thereby being hidden
fromthe front 10 view and hiding at least a portion of the |C chip 20
from t he WRBMIS4S view. One skilled in the art will appr BETEEW24Hat any of
the offset printing can occur_on the outside or inside surface of the

dent the fopprataln

sheet semBodifient {he torpprate iage10-is\printad orsonly one sheetandis leeated behisd card 5

(step thélic cﬁubeémrtab&ebylwﬂyﬁmeﬁm Whe rfaan%I\ﬁevﬁtarnupﬁaanQOat &g n each’
magnetic Stri ﬁ'}?d@ Gnlcorres onds to an individual card he magnetic

stri pePorgoR of B 1Y fiorthehrpknl2 yewc Hnp skillgchin tbeaﬁp\ﬂ’iilémpfﬁ?'a\fme back 12
sur f acgat bR ofAE ket #P‘htlﬁgiééh 5cduF of @ QUtSILE Yr Wside surfaky of MBdRABEKS. f or

magneti c stripe 40 size and placenent. However, the magnetic stripe 40

may® be any W%ﬁmﬁet@rlgmmat%m is.aRpligd de dhe (h@chﬁy? %é%fﬂl%lﬁstgn Hd 5. The
t wo trp.@keraagnﬁémeesswwsoef %ngﬂ& |s¥lﬂie§946 hﬁhér@ﬁ%ééfﬂ nidgheﬁéf% Ig@r‘w can be

obtained from for_ exanp pon, 1-1- aya Kagac 1- chone,

Shi nj ukarrespondsiaan mgwgh@beqrd =) aBemmameﬁtic %R?éo 6@'@91@9 lengtian

exenpl gtﬁpﬁ t W rforP oY | am nat e
usi gg @Fdér& '%Bﬂggr}?me I C k'ﬁf%% E?gepdhe col r§§e+ magne IC Stripe to
t he oulsé) s t for meagnetis stiipg 4@ isizenanchplacementan Howevers dhe aizgaetic essur e.

Thenr o ?{e@@t e bef ore

t hgb ca%tl‘ e afgﬁ%\g?ér?l s?lgﬁ% Abe?‘?#%dgbﬁ gﬂ}? usego'i 8'9 'lgaéc/a dur i ng

t he mtrmku magrmt!sm 40Airtclu§ium~thpwe¢nrd@d inforengtion, i Qandlermmaaeed&omn current
use ar b% ul a o] h netic
stri e1%40éo I?le pres ﬁ%’hﬁni/erll%m%a IQQS% \?‘[e'}éhﬁﬂn%gﬁlge L?I Eré’%

Exerrpl ©2:8001, vlapana@”abt iTokya r D§é2ﬁe-z1§12750aneexemdarnremmmentcm orms to

| SO st e LQrinting
ovor "1 (RO aribe € Bl tp)fhetblkf farigiRClaio  eBiald: mREAE RS " o

i nth udlaorwlsyhe soldtpeel magaattc stfipgyto tﬁe out&vllargmate tfoﬂMnthlaSrailn@'hnt ciehand i ke; )
howeve t

I ndi ca |s\/l‘|étglé))%rbrs e?'rr?)eét'%ﬁ % SI cl"‘a’ Sﬁe%?s thg ﬂﬂ%ﬁt gﬁbgq%? f—ﬁy Ltd
(ror e beforsr et ganth Iay@warajassamqmanwne Btexpéoarﬁuswtto tiveweanch pludiog jtie pr| nts a

hol ogr the mag stripe using, for exanple, the Dai N ppon
CPX100 ’g‘%?h%g‘;ﬁ %?er which utilizes dye sublimation retransfer technol ogy

having a t H’éhhnugh hrierdarthmiaghetitosttipesn40 oocursant ush(are;htattk,smré particuldthe card
pradgt e e e mtw he, [ mage with
théécpt h%xreﬁ&lél’k ve%&atﬁé)ﬁ{ygﬁe#é ?m fgnJi %ﬁ ?’ rans eglér”?ﬁugtat lé'e rinted
i mage roagmf-tlcmiﬂmﬂaal Exsmplanyesiivar b;aghem stnpel 4@is 2750 qersted iand aéo
i nf or n@yrs e r.ned by, for
exanpl e, %ﬁﬁﬁpégﬁeﬁéﬁ%ﬁewﬁoﬁﬁfﬁ% CS, rﬁ@%&xg@@tl ﬁ'\gﬁ@gg %" Mt or d,
10523, ovep g magnetit3stipe MOr eThenpmmmgtqmtherm@gnedic retyipeh40 jgan rmxc!mdy amy t he :
sur f acg,iBhietextdogo 50, hologram foil 15 andlor the like; however, in an exemplary

25 embodiment, the printing includes text indicative of an Internet web site address. Dai

Nippon Printing Co., Ltd (more information about Dai Nippon can be found at

www.dnp.co.jp) prints a hologram or text on the mag stripe using, for example, the Dai
Nippon CPX10000 card printer which ufilizes dye 'sUinmation retransfer technology
having a thermal head which does not contact the card surface. The card printer
30 utilizes the double transfer technology to print the image with the thermal head over a
clear film and then re-transferring the printed image onto the actual card media by heat
roller. The printing of information on the surface of the magnetic stripe 40 is preformed
by, for example, American Banknote Holographics, 399 Executive Bivd., Eimsford, NY
10523, (914) 592-2355. More information regarding the printing on the surface of a
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wo 41n9745 s 5 : PCT/ Usoon4371 magnetic stripe 40 can be found in, for
exanple, U S. Patent No. 4,684,795 issued on August 4, 1987 to United
St at es Banknote Conpany of New York, the entire contents of which is
her ei n i ncgpRpiahed by reference. After the deskred prinecrgsem4azanpl ete
and the magnetic stripe applied, the front 5 10 and back 12 sheets are

pl aced [Snﬁ:%ﬂffstn E%Fba?a@fouﬁd‘ﬁu ?d?%xﬁmﬁfet . @rlfatﬂﬁt%@r@é%dmsiﬂglﬁde& toget her

by any heri ng grocess such as a suit adhesive. One skilled

in the M4 |19§559 é@ﬁa@ tates Banknele Campany pf Nﬁwﬁquk dhe eRtresseatants and
combi Ni Y whidhgs ﬁ%}@trﬁﬁ@&b&ﬁtéﬂ | leftréndal astic card 5 can be used, wherein

card 5 is printed on one then the same card 5 is re-sent through the

printer for ARenthesigsiced pmmmsppmpletelmttmgnagnatmmgﬂ 2ppbed, thadent i on,
afterg a t e i< mat eI y
he Sand O Beck f2 SRR fro'dloitBhentr GHEFlod) and B dielzChie ORI 10 ° Y
t he fr ormdhagddegetherdly ary Sbﬂtahialadh@mgépmeesst suchl ama suitable sdhgsivei eﬁha)ver t he

| ayor s SKROE e G HoptolfetE F. Stealf phnfng’ 3 B shabe Bnd b 210

300 degitisetyo sheets, %snpglemstue cafd Heanvbens8a- whdrejnscard \§i it Iprintedwini arid e dwel |

i b
can b S e fle Fohd, Gt ¥ B sghbiioin Hf brfle? SoH R BN we Uk L0 "
fOour‘lgl) Exdeog ,in Pﬁanpwfmnlmentim aaftee xaxdngting whenﬁMsmmgetherhea Gheet bhyers aL e
t { [ n nat r e rrn t
ot - pr e STBAGA, sPpRuriile g Shtne BiieRichs SR mittc sHORCEERENS X A he” |
pr essur d¢s bppiied oveothelfront 106G ek 1artﬁ card 8s ﬁ{ﬂ@r traebRanindle |§epmég$werT he i and
ressur t phe u 0] out 1 .. 0V I‘ on eri od an
hol ds f & E%’r’}rﬁroﬁ?r}?‘&a‘%t’t%?ﬁggéﬁﬁ' PBARASYE sheets aﬁ?Bl‘%é(ﬁ?ﬁé 5 %é%?'p The
card i s stitabily compisesd atlat mltablecﬁrdsm@%ﬁdvﬂﬁat&ﬂ &t abéut B00Udedrdds, et G ees. The
b B Prestie Gbaesit S4720 3k Rl # sutatle 9l deLiceqore 4 ABSR SHES The
t ﬁ' dI pr elae:fé heThe Fsremantidredceard. faMﬁddfﬂoﬁ BPEH doﬁuplfétédld rttg«s ft?rhékﬁbinﬂk af t ]gzr
e am_nna re | | e (0] e acC surrtace
12 of c (é?fgg’%’f{ﬁﬂ) a%& gé%%&f’ ‘Shg’g &Q“%Eﬂ"?@a applied to the
front 10 of paireenpldrgembd8imentithé caraIaRes atedfused fotfettie? irf & ®mindtion al t hough

prior art sggnature fields are formed from adhering aeoé)aper-llke tape to

t he baclPracesspsigg hegt anaspressure, %‘k‘@ﬂﬁ'l‘eaml REgSfOPNGRen thegpress is

i nvept i aBoutl 3VDFdegrbtsldnd the E#éésﬂi‘é tufids fo émﬁiabw 9&%&%1&@@5 ubwl@oabout 2"
by 318" and js e card using a_hot-_ stanp process.

verifi céﬁmsofﬁ{gg!@} egg‘ﬂ'tﬁgif‘tﬁ’ﬂ &amps é‘Pg‘ﬁaﬁhﬂ”& 3P gsiy ouer wapﬁ@ %ﬁ@%ﬁ’t i s
often a p@ﬁédia& hEIgs!R)r 169AiHLTes 3 He ddife RmiBRIANARY) hahelyaadeFCHé Erule
liability f fraudul ent use of card 5. As such, the translucent signature
field 4gamstlp@ iransfaresta colg press which is at about 57F degrees. The pressure
builds to about 400 psi and is held for about 16 minutes as chilled water of about 57F
25 degrees is circulated in the plates. The cold press then unioads the card.

With respect to Figures 1 and 2, after the laminate is applied, a signature field is
applied to the back surface 12 of card 5 (step 175) and the holographic foil 15 is
applied to the front 10 of card 5 (step 190). With respect to signature field 45, although
prior art signature fields are formed from adhering a paper-like tape to the back 12 of

30 card 5, in an exemplary embodiment of the present invention, the signature field 45 is
a translucent box measuring about 2" by 3/8” and is applied to the card using a hot-
stamp process. The verification of the signature in signature field 45 by the merchant
is often a card 5 issuer requirement for a merchant to avoid financial liability for

fraudulent use of card 5. As such, the translucent signature field 45 on the transparent
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WO 01/ 18745 PCT/ USQQ/ 24371 card 5 not only allows the clerk to view at

| east a portion of the signature field 45 from the front of the card 5,
but the signature view al so encourages the clerk to turn _over ard 5 and,
verify tiheoaushsnticity of the signature with the si gnelCF8 Y After the
card sheets-are | am nated, the sheets are cut into individual cards 5 5

E) step L3R skhﬁt anliy s ﬂiﬁﬂﬂkﬂg vmv?ateleast apm’nminﬁtj\easlgnaﬁm'ed'ﬁ;i_khﬁfmmn ng g
urrovmn eatin or .sealin
D o ahd iranhaf e Gara 3, BLpa kgAY yich BlehriheBleabBE v 888 ol (U bl6H !’ {10
It rans afdagd)ﬁ ﬁﬁé?/dnﬁftﬁé'l é@lﬁeﬁmiy%f the. annaturemﬂMhapigaegi receipidi ment, t hte
am nat ed sheets o are s al i ne

devi ce, resOftef fig ?Tgt%a‘ﬁ ?H@@tj é@e%%? &1‘ Lowgﬁvfﬁlgﬂ'é%fjg%ar e
I oaql;ed) ($18pOrE0y b a:gﬁavrpyuaﬁipangaﬁrbl cess, Muludhg;bngneoédsarysd:wmﬁsbumng,l ef (?hand

axes) usin redet er mi ned ali Vi e o 0 e
?lrachl ne’!eafmg ning g pgseajlpg H&’]e lr}ﬁ?f'e dl“f@aghﬁﬁﬁ?‘?' @(?%r# é'fsee
Parti ﬁ ugtbam ts" xa;t" %ha ]gtdnfg;rrﬁ;t@ Ittsh@ staridrdsSor framdaetion cwtmmndos&e C![rr; ensor
search to sto e feed a e print men e
machi nearwm&arv mkagirents @ﬁr‘a'ﬁgﬁfg %\?Fsa‘% sgnrég‘ﬁﬁ'@suﬁ F“Hﬁ"g‘aré}ml ng 15

and fi {B gnhbme%%édtésgmhg nmnﬁmﬂxeafwm ThehalRstiests et lbaded
properti

s are verit In-line (ste %5 pllcatlon of the
hol 8yr :qe @ easd| punsh mgghing &@ﬁ%’cﬁ'@é fﬁﬁe‘* Sé‘ﬁl ‘ioc%tqe %%P S NG
hol ogr %Ba&e%mhéd ah%ﬁn&ﬂ'rﬁél‘k@ﬂi%iﬂ?e td fHel odtésldi tis rche! m@aﬁalf-&udefd ep 190)

by any 'suit In an exenpl a enhodi nent

bstanti al |
st eel care them fq,ch undergthg puneh 4m @evg(\ itel?§4 Parficuiany, r%malgt%ﬁg'} e%l y square
0. 0007 gﬁé el by flé’tﬁér b §éﬁ§5ﬁ§édr&9 tc Bo atﬁé’ 1feé‘d am@ ;ﬁb—tpnhfé@ alighfieri dual

foils 1 arge sheet of foil die s part of a
hot stmars, thepitheamashine Runsbes ﬂm gfqus C§'29§t°l{* At BB%H"‘S ﬁ*@é@'% fng | 15,

CUt %Mﬁgrﬁﬁeda?&rdlﬁ%??Qné’arﬂ%%de@kih?rthbﬁRQ‘@fléHﬁgn iy fb\Werifidd Yi ng the

f0| ront surface of card after the card has
been | dnilinafstep 13H)kbeafpre appligationof the holographi Bibks. r ange qf about 300F +1-

10F. The d httésBSﬁ'té IR RS IRSEEEH ¥ an é(e%\p?&?%ﬁ@rﬁﬁlﬁbfohethewgrﬁﬂm on speed

is set based upon i ndi vi dual hot sta IICG% however

f or egoi fioil ‘rt5el$p%dhﬂfed do gaed Gvistep ?%O)l%ﬁPYfﬁug e gpe °§pe’€da'bfexﬁ'@8}%r ds per

m nut e. at 1046 thdwitl 7, 221 b
St ephen @%&E §%tr,%€? 39%192%2?31 ?gmﬁfg@sh:?ogfq W a g?&;vchﬂ)l ogr aphi %:/

i megfe amnm@cws@oynd 3090070 cpRYm B@SH $he EPRIREiNIGSY t he
hol ogr a]ﬂﬁi’vfiiu Pfohs 43, fr&rﬁ% lbRjel sHeet &R RoldBrapRic féﬂlm Tﬁ@ateansrpaanwf a'het ogr am

can be a ocatlon on card 5, and can_ be cut shape
ortBe| 'ﬁ@gshe

and t hi stamesmachmﬁ aupfe&\@hmeanh? 'seﬁﬂmdhrﬁ’h'ﬁ? a shest HBTQ‘Jg%[?HW@g et
prefer a?#oéed h[b%hléﬁ%?nﬁa ﬁﬁh&ﬁéﬁéfy SPIiIREHBIbA 95 WhhRap@dhs fohtif0

mrror ree-di mensi ona
surface of card 5 after the card has been laminated. The die temperature is in the

25 range of about 300F° +- 10F°. The dwell time is approximately 1/2 seconds and the
application speed is set based upon the i.ndividual hot stamp applicator; however, the
foregoing temperature and dwell is identified for a speed of 100 cards per minute. U.s.
Patent Nos. 4,206,965; 4,421,380; 4,589,686; and 4,717,221 by Stephen P. McGrew
provide more details about hot stamping of a holographic image and are hereby

30 incorporated by reference. - -

With respect to the holographic foil 15, the foil 15 can be any color, contain any
hologram, can be applied to any location on card 5, and can be cut to any size, shape
and thickness. In an exemplary embodiment, the holographic foil 15 sheet preferably
includes a gray adhesive on the bottom side and a blue, mirror-like, three-dimensional
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WO 01/ 18745 PCT/ US00/ 24371 hol ographic surface on the top side containing
numer ous hol ographi ¢ i mages about 1- 1/4" X 1-114" each. The exenpl ary

hol ogram i ncl udes a 360 degree viewabiiity and diffracts a rai nbow of
cofors underyuhidgd i ght. The full col or hol ogramis creat porioseozisn
exanpl e, Anerican Banknote Hol ographics. 5 The coners of the indi vi dual

foil 15 arg @ﬁee&lf ceravmgqspsig Eohia .@gen%&euéhlssb ga% 1f0" 15

will peal awa romt e surface car over to the

card, the W#LE hdMogrephiThe xematasy helogramingludes M%ﬂﬂg@ew!ﬂwabﬂtt)h engr ay
dh
Pol ogr aph tacts’ ERBaWSH coloré Bhder MRYILAL Phe Fiftold Robihard B laielEg, or
'[ﬁfel Ieﬁt i ?Fr;x?glm@wmpﬁt{ceefankmtsMOMrmncso hoI ogr aphi cs, chtemocal was hi ngil’he
R e o T e LT P S
Hol ogr aphilikeljihdoddhat ﬂJEsztédIS autill nqmam@wrmw the siefaReanf cardift iNaordover, Wheérk ey
PA, 19006.
A | 19006, ot B5FARAE AL HEORAR S srh ASK DA 8 B R R
a][\ ]9/ o [ corguhesive sided$ applissitol cagk5 suvfﬁ:]e: hThe tow&dhse f ﬂleﬂhd)lagrabnb(i@r phi ?:
effect is e _prese an_exenpl ar
enbodi mantrﬁé){ éﬁ% c%@&&emg%% éalfa?)g dfs f‘) asP ’8? O[Eﬂqa%hb‘@s{}?'?%“'?%‘?’? g\?\n ngy
ljayer 51;0 3&0@@1' igs0|chesiical washing, eth,e mebrpasaaonoﬂtmrneﬂhamtabrhds ]{aﬂd?mn anyacuum
eposi ted _al um.nu n e transfer process,
t hg enbos SRAIPNAHIRD Wheregg \C/Q'Eeuf]%’ p@d%Fﬁ%%%rW d By |'E‘Plfe coat
| ayer s ar eAmerjvani BanitnotetHolegraphitss Um:ﬁﬂ&atéd\atalMS)Gﬁmﬂ‘tyaLlNe madummgdoﬁ he

sheets of | o foil 15 are transm ssion hologranms suitably created
by mterfe%ﬂ q;&)‘[%ﬁsrmre beans of converging light, nanely an object

beam and ref er Q‘helexbmplary hnlcgnaph‘é&orw&tctudéé @afbdsalﬁyérsatoﬂéékuﬂed\m th)2>5ar$2t 0 a
pOSI t t oenu Coat .ates usj ng sni t or esi st e
syst em lg?ﬂ%’ eEIR tﬁﬂtt %rﬁ‘(ge ?58 &EEIH"’gWg@ HE these [yesWHeh beans
of 1i ght peoviges 4 amxlaemwmhﬁmc aﬁé’&%ﬁstmwmkrpmrscoﬂélef tA8 pRFenDIRASAtioR.

coherent beamre ct or transmtted through, the object to be
recor ded AHi®H E @S@‘l" glﬂ?f ?ﬂ?@épHFﬁ@ﬂgﬁbMIﬂmWﬁ 'BF'“d%@erf@W%ce

beam i s pngyeps: ol gaugecpaly@a%ﬁbaméplrézw@é eébtl érfibdssBBR Pe¥in! Vackium3depdeitg | cal

wave front 10. The incorporation of ?ra phic foil 15 onto a

transacti GHRIEHR, ?)e FP3hAngasize;cogly Pé‘r 'f‘@ lth%ﬁﬁ RSterRrRERS So theyembessablerrgsinhe

aut hergoi Civapuuh depBsitddP BRI S Fodt Bnd SizeP bOANRY ?é.‘rsWQt‘et BepdsitBl od?é”?' y by
observi ng |L t he hol ogram has the illusion of depth and changing colors.

Thus, to &MPY@®he hologramto be viewed with ordinary, white light, 23
In an exemplary embodiment, the sheets of holographic foil 15 are transmission

holograms suitably created by interfering two or more beams of converging light,

namely an object beam and reference beam, from a 20 watt Argon laser at 457.9 nm,
25 onto a positive photoemulsion (spun coat plates using shiply photoresist). The system

records the interference pattern produced by the interfering beams of light using, for

example, a 303A developer. The object beam is a coherent beam reflected from, or

transmitted through, the object to be recorded which is preferably a three-dimensional

mirror. The reference beam is preferably a coherent, collimated light beam with a
30 spherical wave front 10.

The incorporation of the holographic foil 15 onto a transaction card 5 provides a
more reliable method of determining the authenticity of the transaction card 5 in
ordinary white light, namely by observing if the hologram has the illusion of depth and
changing colors. Thus, to allow the hologram to be viewed with ordinary, white fight,
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WO 01/ 19745 PCT/ USOQQO 24371 when the hologramis recorded onto the
transaction card 5, the image to be recorded 1is placed near the surface of
the substrate. Mreover, the hologramis be enbossed on a netalized
carri er woeiis7ass t he hol ographic foil 15, or alternati PeTYS¥3 Mol ogram
may be cast directly onto the. transparent plastic material. Wen fornmed on !
t he cwmn the hlegraincs mecostedhontotthe: transastjon cards S nthedmages ith be régorddd: deposi t
of a [ al or ink.
'\‘é or rr:rﬁ%gﬁ%%éarﬁ%%?ﬁamrodu &&ﬁpgbg%@?@ggg%ﬁ 3%%%cards 5 or
the pmmauoetalnedncameﬂ, syctaphitoe holograpbiccteil 15Her faﬁamatwely titeohologranpl e, U. S.

Pat en ' : 4 ' ' anknot e
Corrpa'rr'l‘ga/‘lj\lglB ﬁ%epg‘é%crzlg%nﬁ@%ﬁﬂ}arﬁﬁg@ﬁﬁgl%%%%wa@%&ng?heen%ht%{jgéﬁg% cg Inc. web
sif e plastiomatatialhthedologramlis oladeivisidie by therdapeisit of auisihjmsuhsahcetwer ef erence.
I n angexenp Iﬁ% Tl io nto vinyl
credlrl%h(a car ds%é%fs ”‘Fpémé“éh%féﬁgﬂ g’gﬁg‘ n&&%l'ﬁ@é cre%g%ré"gékp %oil. The
foil pmductmlaféld!ograms ah Ichangécardsd‘.iourdh@ pmduetioraef holographic fdik1s cad resi st ant
hot s n 9 of the
exenp %?@W@Pe% eagan&:ﬁ%, 9%1 %‘ 6&5“& 5@%”@?@5 éaqlgﬁ 'ﬁ‘ﬂﬂﬂ%?é'r l@é] &ﬂ' code #563
(bI uel)lmte'EhStaites | Banknetac Compeny af | Newe dYorkt or fromnitime mmmuanhaanklme)pt i cal
ran about .. 1. Oto 00. Th mifojil is. free vi si bl e
o o ctdiobbEsy e Rh e 28 e aBrph o obiin 3 WHIHE bfe horelrCinbtrRGratid o | ot 1 oo
of ablgyutteferencte) 7 grans based upon a release testing unit having a die face
of 300 F rees 0 se on 1l.sec nd.s deI in the
r enoval of H@ E’QP%(%?mH&%ﬁ"eﬂé th.gp 'é:a{i%{h%'ogiﬂg@ ?Y/'nﬁ terial is
capabd:ardgﬁs rae@dmpdished mypﬁsil@laenbtalllzegh:rédldehrd Yoil. (traeefdu uspun-smederrbossi ng
di e of Vi n | east 709 |ffract|o eff i enc reslon of the
hol og?8 éﬂ ﬁ@b@ngFf%@ BQMEG )R] resistan e{‘oﬁﬁ @Imcﬁ the range
ofs ggmh ! tb?bmﬁed | pgaef mg:lexehplehomaééMs rm I‘lﬁﬁecﬁlvﬁthpfdx;] sure and,
in t he e 0 0 eqrees die ur.es en testlng
e AGels PPl obr cotnRaabiiels The 6 vagim SRR i BRIy | oy and
secongy Mas ang@u(cjélme@swmgem abpob $ BDHoe2. 00at'iLHego;natswr\]uimmbislefr@egI opL oduci Ing
an opt.i. econ e ttotemec emca ’
G aEYFBByelREts Hat PRHGURETtery dPe Toi Gt Sieae SPRGLrstct Couhe.
such, O & 7 granss Based upon atewasenwmbmnitmabmgra dietfce ui 300 F degreds 8@ ar d t he
t nsf eryed hol a t hsta about 100 cycl on the T Abrader
B P GerimaB il 11 s55ends, ey T e e 3he Bamier 88 Hrdagrémiis hr ough.
The fandle.r aniexemptarybbse thaterizh id bapablehef rfecéubnrrgia petnearist, aﬂgluﬁdéiut;cy_cl es on
Taber e rdSlod e SATE RN RLARS alldatP thod BiratBR R Ay V1 Su!
impression of the holographic image surface by embossing with a hard nickel die in the
range of about 1600 pounds per linear inch at about 100 pounds air pressure and in
25 the range of about 200 to 350F degrees die temperatures. When testing the
embossibility of the base material, the testing includes a primary and secondary image
to assure the embossable coating is capable of producmg an optimal secondary
image. _
With respect to the mech_anical and chemical durability of the holographic fail,
30 the foil resists abrasions. As such, after sizing and stamping the foil onto the vinyl
credit card, the transferred hologram withstands about 100 cycles on the Taber
Abrader using CS-10 wheels and about a 500 gram load before signs of breakthrough.
The foii resists scuffing such that the foil withstands about 6 cycles on Taber Abrader
under the same conditions without any substantial visual marks, scratches or haze.
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WO 01/ 18745 PCT/ US00/ 24371 The hol ographic foil also resists any

subst anti al evidence of cracking the vinyl in the hologram area when
enbossed on a DC 50000 encoder or an equival ent system bereoverz t he
enbossed, un-sized foil on the polyester carrier is capa

stretched 159 ORS¢ cracking of the base coat. Moreover, Fﬁe exenpl ary

hol h d
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t he hol ogra hst and pro our 1Tnmersion in 10%
amoni um h?gg‘ﬁfpﬂg's'bgqe% Figs 8f§ %‘"ﬁl%@t a%ﬁ@f‘?@ﬁéﬂt B8R Mor eover,
t he hol ogram dopse @%mplb%&ﬁgr%ﬁi%sér@'ﬁé @lnyﬂ@ér%'é?f.@'i’éé?ﬁ ﬁl§§t[°cfzeéooé"@ﬁs of

{ al i ne pers iratl ‘0%
Soa1 um chi BFERENS AR I PRGHAG e cars ik APIoREms- Wb ane MBRGIRir6. 0)
Wth respegarh Qqﬁalm&‘stlc:ﬁé}@ (SREWY dibotylphiegsts thp/mhb%rrﬁ%ﬁ%' ré&‘péﬁrﬁ‘&f‘ all'y

wi t hst and proxj mately 1 hour i'mrerSion in acetic aci
t enper at urg'P oyt I r@umgﬁnpﬂaﬂhed‘éﬁ@riﬁdﬂ‘at Smfaﬂvgﬂk@ﬁéﬁfedthe Oénaﬁblwmy

hol ogr am 2BiagtitisdcAityl 3r & pddd S Pd)s atebBOUNifLIRSHER S BlkafS i hé) n,
? I f1ci a

hours i nmersion at room nperature in art acetl ¢ perspirat |on (10%
sodi um chl 8R F%Fbcafﬂs/dﬂ%ﬁ?m’rﬁpl iately 4 howgmmersian inciQ¥e amm@um)x hygioxide

respect 1 0gfRiohe Wniperhtdfe %ﬁﬁﬂﬁ' @t&r:&?&i&ﬂr%&& Ctgég%,go e vvat er'fg‘vm N o

wi thstand the follow ng: ethylene glycol
subst ah®i aFUbsmf'é’f deterioration afters5hbeirs ofimmetsion ehlp@ﬂatanwratatd']ml arafmaihol

(100% and 3fR%firie &@éﬁtbn\’mb% B6uisH RHiGHae! 5} § &iGin! prRdspRbte” 439 juh 0°
ﬁ é‘ﬂ lt%% ett ‘a nute

t enper at ure, é ket one has no
at _roomt eﬁ?fb%ﬁtﬁr@d E*ﬂ) B n Withrespret &ub@!d%rﬂm axerwlale‘d'loioglgms @ndba'eanels

St BSEPUSE duked aBUE el OB AL 5 Soos B a3 Yo
det er gent lemperature3witioussubstantial déteraraticr. t e\ﬂoreavérp ulne; mnpmjyanohvc\)lamn ature.
Lot BB\ ek Sl ol AR e
and dryer ‘eRpetRiurg jurartficialogtelic gerspiationn €M% psedisms ehioridgs . 1% 5sodRm
01718745 Pﬁgsbﬁ&@,/ P 3dctic acid, pH 3.5).
With respect to solvents, the exemplary holograms on cards substantially
withstand the following: ethylene glycol (100% and 50% in water) with no substantial
25  effects after 4 hours at room temperature, ethyl alcohol (100% and 50% in water) with
no substantial effect after 4 hours at room temperature, methy! ethyl ketone has no
substantial effect after 1 minute at room temperature, toluene has no substantial effect
up to severe swelling of the card (30 minutes at room temperature), water has no
substantial effect after 16 hours at 60 C° and concentrated laundry detergent has no
30 substantial effect after 20 hours at room temperature.
Moreover, the exemplary holograms on the vinyl cards do not show substantial
effects after being washed and dried in a commercial washer and dryer inside a pants
pocket at permanent press settings.
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The charge card substrate is conprised of a vinyl base or other conparable
type material which is suitably capable of accepting a hot stanping of a
hol ogram w thout substantially violating the present conposition of the
hol ogr arwoiwy/i8745s coati ngs. \Wen adhering the hol ogramt RA3RY | card, *
the coating exhibits a consistent blush 5 and is uniformin color,
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hol oggsiaagé oqdr?mgl the himagésd drf]: subsqanﬁﬂlﬁn freepgfl defdctsosuty ds 5a§get epot§,9;5) kby any
t t t 1 i ke.
Nor e FERER $1nyB o RASC ARy, any SRher dofR: wHiROHRBIRARESRBR e ned
out ugheigmadeor exanple, a mlling process. The mlling step renpbves about
0.02 ml | astic f t f t, 10. f h t d hol
0,72 T TonBh ke b B8 by 00 35BS Bt Ml )
ser 110000 b ihf Thé repistrat loble i fi ' a8 abbikt J1e4ket . | C
gﬁi pr 18@(?0011213@;3?&;;?' di u rp.bmta??\ﬁdgsm t g £tmi,claveg:m :mtrﬁtr thantaffze steandar d
ol & 3o e g o 5, SBmatE L o et il el oub Lt PRt 36k novn s
" pot t ifagig inferya SL0" IR Izore wiﬁlnashaadinumhnf I‘.BI sgtscﬁs peng:)ittqm;ietrﬂriist?d radlm:dhve, is:
t he chip is placed over e

pl aceq,_ into.the cinedg e .
adhesﬂk}%resqffgﬁt'?ﬂgﬁ’c ?18_"%-8 QJgirﬁ?g‘cj%qugfe't he 1C chip 20 is substantially even
with the faAftet stafhpiry csutrthedredividuat zadisss afid iapplying the dotographiafbilntet | s
appl i 0 e I C . chi.p 20 en t hat lC.chip 20 is sufficiently
2B 06 b 28 FymepieciiB o2y & {oEP 35 oy A SuliHie i8R arcasiéinec it
| ocat ¢atnzpe) greovenarciiarthe like.nMore paricplady,ya sl gomientof thehfeomtCG0 ofhi p 20
struct uréa .design fHL,{nct i O?P\gand acenent conf or t@a.l SQ St andards for 1C
26 WO BT imgcfﬂraﬁw S50 15 PXaMRlR; B OIBEAY RIAFCS T e MUINGLS8P rYAQYESC chip 20
may  beabolt @02 elsfof phastit fromethe fing 10 surface, such that the routed hole cuts into
the two core layers of plastic, but does not go through the last outer laminate layer of
25 plastic, thereby forming a 5235HST pocket. IC chip 20 is a 5235 palladium plated with
silver, rather than the standard gold plating. IC chip 20 is applied to the card using a
process known as ‘potting”. Any suitable adhesive, such as a non-conductive
adhesive, is placed into the machined hole and the IC chip 20 is placed over the
adhesive such that the top surface of the IC chip 20 is substantially even with the front
30 10 surface of card 5. Suitable pressure and heat is applied to the I{C chip 20 to ensure
that the IC chip 20 is sufficiently affixed to card 6. The IC chip 20 is any suitable
integrated circuit located anywhere on card 5. In an exemplary embadiment, the IC
chip 20 structure, design, function and placement conforms to ISO standards for IC
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Si enens of Germany. After applying the holographic foil 15 and the IC chip
20 to card 5, certain information, such as.account nunber 35 and "active
thru" 32 date (not shown), are 5 preferably enbossed into card 5 (step
200) by knowgp @a®lassi ng nmet hods. The enbossi ng can be conPCEUSHFL f or
exanpl e, Qoerthur Card Systens. Although any information can be enbossed
anywher e ¢hips 20 danid, srhart @agsr 5.1 Clead( ghip @t iagrbe obtairedi fiem) fortdxemple; ount
nunbers 35 are ephossed thr-ough the hol ographic:foil 15 to reduce the
possi bi | i PWTES PhEeP4Nsf er of the hol ographic foil 15 to a counterfeit
par:j g for 10_ﬁfﬂre_&laﬂ:plymgtthuzmlog%dﬂm ifeinab | and mbtllmr)]ulgb 20 it cart Edcgtahl 5
i ncl ude a_bpegi pni n nd endi i t resent .car on
i ncl udes '§P" '%ﬁ{g \Fglcﬁﬁlsbpccg@ rn’%@ﬁ/dy gﬁgﬁﬁzw?ttﬁgwehraﬁe Y
feXEI r &st ;%férfblfr fma‘des@gw@g:ae@k [sC(stépesoa)ﬂ b?x@temhaérwsb@sﬁ:@ mauﬂidsI ﬁTr?é he
abrication of  car | | ar reci gte that an
sui t abl e FRPIRSING d'?%%?‘g%tﬁatbﬁ/nbr e@?‘@x&’ ur&ard@ygp (@{h\?@ héﬂi)osged
2 El;rrber sI gﬁfoﬁmamg 8k e Sémudgged%nywhéﬂeg BAtedre 6, & & ﬁamcblahpgé@ﬁm fOI !
an chi

20 and o | radi ent 25 (see Fi ure
subst r at ee’T‘?P Wr-f’het?i’é {9 E’epq’@%‘iﬁ%? F*KQ §‘°lqgé?ﬂh‘%f9ﬂéf’l“§/ t he

hol ogr aphieguédihk pbﬁslblh@‘ d? fHelrataferloP B HollbgramHic Rl 16 16 tal doRAtefBit cArdBRF Ur e
field 45 or a ound ma'%/ be affixed to an grtion of card 5 by

any slfit afﬁ‘@“[]?@é%e sﬁ‘é‘l’i“"l@ hyBithpugH RIOK AR Gardsy includs, kagipring aageading
grooved apiGRY d&BYthe %Fé%bﬂ?édr@e onljah86des an2@tiv BALD dafe %Helf_y‘bh Baa ibeen

descri bed above with reference to an exenplary enbodi ment wever, those
ski |l ed iwhiethesard Axpielg read this disclosure will recognize that changes

and nodi fi cat ygRe tﬁ@)foéﬁmﬁg%séﬁbe rgréfnbo‘afmé}ﬁ'faﬂﬂe fﬁ}aﬁ&‘ﬁgg f ar i ous

departing fromthe scop resent ntion. For exa
st eps of Ga@ S ﬁﬂ%ﬁ'ﬁﬂ'%mdﬁ? aBé”'léﬁPWﬁlateefbaV\mm%'@b@l meﬁhpﬁgort iReorpenating | veness

pri nt g BT o 34, RioB8 S0l emBLoila ity O, nendRe i b e RSl 0 T ogy
and/ or ddigid 45, h@m@ fqlééhﬂ@ﬂ%gblpcﬁﬂ/@dnwtbgfmf Ri5{sem Figurast 1 apd Conpany
"nci utod T e horei REWIGROAGSRoRE PR frés Hnlbn ORI BT e
fol | ow ndvqiqgamc fcﬂﬂw@bmlmzlggasw. mameimsirble 40, Signature fiell13 osEMI 24371
ﬁgt t Iangc;par ent car?i "?adr ﬁﬁ&éidagdéw bc'?rh%Fi;]gérpgsgg%tang@Evéeﬂl%gnetaﬁé‘%glzﬁme”t
assoc?tht s, ﬁqrpp(arapIpoheatmreasurgead)esm,fgawed apd/or any combination thereof.
The present invention has been described above with reference to an
exemplary embodiment. However, those skilled in the art having read this disclosure
will recognize that changes and modifications may be made to the exemplary
embodiment without departing from the scope of the present invention. For example,
25 various steps of the invention may be eliminated without altering the effectiveness of
the invention. Moreover, other types of card fabrication, encoding and printing
methods may be used such as dye sublimation retransfer technology and/or double
transfer technology developed by Dai Nippon Printing Company of Japan. These and
other changes or modifications are intended to be included within the scope of the

30 present invention, as expressed in the following claims.
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2. The card of claim1, whereMaHeast one of a transaction
card, identification card credit card, charge card, debit
card, access card, |nformat|g?’m!ﬁﬂa u ﬂ'l””, | ectroni c comerce card,
document wowngaper. 10°3. The ca wher ei n BEH/US00R4ITE ne
recogni zabl e conpound incl udes at Ieast one 6f a chenical, solution, dye,
layered material, pigment, erwWhatisclaiemed igtgment, coating, film thread,

pl ast "f r)g aoncent rate, thernoplastic matrix, thernoset matrix, fiber;
paper , Tand FAACRBIIIENG15 4. The card of claim 1, wherein said machine

recogni zablaﬂea@framjapbtrﬁﬁ&l&&ﬁﬁaﬂdtraﬂaspasént@a@ SUrfacBvard, bl e, visible or
col ored co ds. 5. The card of é: wher ei n. sai.d nachi ne
recogni zabl %}?%[ﬁ?&gf"ﬁﬁtl"ﬁ&@@paﬁ‘f‘ FW@I‘%"’W\E pottignef saidesufasal of claim 1,

wheg ein sai d nachi ne recogni zabl e corrpound i ncl udes an infrared ink
conprising_in the ra f about 001, to 40.0 wt. of an_infrared
acti vafed r#!dee?qrglof %’“710 “I"Pﬁ-fe@aﬁ!d SR [Sapthleast WR&P@ Artransagtionaeardne

recogni zabligerftifEation tard, 'shlaieid adtediP@ird Caldrye &aaoeéw@é?bea%e eagd- 8. The
card of claim 1, wherein said machi ne recogni zabl e co conf i gured

to at | eastnigrastion steragg cargi ?P%@lcpwm&ecw@meeah@%mb infrared 30
light. 9. The card of claim1, wherein said machine recogni zabl e conpound

i ncl udes at | east one of a binder, UV absorber, reflector, antioxi dant,
optd cad- br iThetcardpf claig 1, rwherein,said msamer@ﬁommg sempound inrludes att

LIV ek ohe o 31chbick el e erllnliridl emént. shosprlifi ! 10/ 24371

color shifter, cHem cal configured rove proce em cal
confi gured PigSenY, Egﬂt'“ghﬂ%g‘ihé%ﬁd Fﬂ'iﬁélér mke§0nqsntrat¢uethgampiwchaﬂnm 1,

wher ei n saikbrARSE Mtrik s P aﬁg g(gj i ncludes: 5 about 2% Epolin
VI |-164 dye, about 98% Tech r'k MXI ng ear, about 980.0g of Tech Mark

sol vent evaporative screen ink, about 20.08 of Epolight VII-164 dye. 11.

Thgs caf d ofrhel @dTbilel I &hék fcludes:
10 et 1978 PlLvfgatt ﬁ‘?“.: ST RiinR b Rap) EnBo iR AR, L S g
C ear, anéPaébefﬂFE °f2'0‘"8' I%S'S@feq;ﬁﬂlqrgﬁmmpowsaye 12. The card of claim1,
wherei n said machi ne recogni zabl e conpound i ncl udes:

5. The card of claim 1, wherein said machine recognizable compound includes an
| infrared ink.
20 _
6. The card of claim 1, wherein said machine recognizable compound includes an
infrared ink comprising in the range of about 0.001 to 40.0 wt.(%) of an infrared
activated material.

25 7. The card of claim 1, wherein said machine recognizable compound includes an
optically recognizable compound.

8. The card of claim 1, wherein said machine recognizable compound is
configured to at least one of block, diffuse, reflect, refract and absorb infrared
30 light.

9. The card of claim 1, wherein said machine recognizable compound includes at
least one of a binder, UV absorber, reflector, antioxidant, optical brightener,
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about 30.0 grans of Epolight VIT-I72dye,—7606-0-—grans of polyvinylchioride

15 plastic, and 99.0 | bs of PVG.alad card of claim1, wherein said
machi ne recogni zabl e conpound i m ﬂﬂ gﬁ&uﬂst ic. 20 14. The card of
claim1, Wh‘ﬁéﬁ(& ai d machine r Folfound i ncl ugiegsuseoaipeiit 0. 80

grans Tech xing cl ear, about 0.07 grans VMCA resin, about 0.10
granms cycl ohexano and.about 0.03 grans.epolight vil.-164. 15 The card of
ckaim1l, V\her%ch% g&i"&'n&t!%ﬁﬁaf % Egﬁﬂg‘ia{é};émﬁ%ﬁgﬁ??ﬁef%%a‘aﬁ: Ch%cébout

0. 55 grans vi tonfighfiddAo adisétithelabioaltprOpeifiegr ans EEP sol vent, about 0. 05
grans cycl ohexanone, about 0.03 grans epolight vii-164, and 0.02 grans

epolight vi-30. 16. The card of claim 1, wherein said machi ne recogni zabl e
conpound 1onc| skesard S0claiotit wherel said machiMerfesbgrizablie eompalimlincidés gr ans

cycl obexanone,, abqut .. epol i vii-164. . about 0.02 qr

epol i ght vi - 3‘3’0“212%‘ %%%‘thﬁbweg Pgﬁ‘g gg%r?wag&%%glé.eaﬁag%ﬂt%aggsﬁpri si ng:
at | east one ¢ff Tetht Markssdhemh evagutativedsted PR| aleLt 200y 6REPSlighl V1i-168i s Sheet
Has Been Replaced 11111111111111111 1 WO 01/18745 PCT/ USQQ 24371 a nachi ne
recogni zabl e &%pound associated with a portion of said surface; and, at

| east one of a hol ographic foil, an integrated circuit chip, a magnetic
stripe, an opacit radi ent, enpbossed characters, signature field, text
and | ogoMs 1 .e??ﬁé ‘%ﬁ%%?n whelein said mgcaing; rﬁ‘%’%ﬁb&%@"%“’}ﬂ inclides: one of
a trapsacti ongiyik 45,0 1bsl6NEDIINOAI-1 64 dfe dbou sy Ibs RTEch MeRdMixing?Céar, Char ge
card, debit card, access card, information storage card, electronic
conmer ce car cAndRRAuERAP sl Epolight VIBO dve. The card of claim 17, wherein

sai d nmachi ne recogni zabl e conpound i ncludes at |east one of a coating,
film thread, plastic, ink, fiber, paper, and planchette. 20. A card

conprisi #g: athe eardtofigimot, whespingsaid maching| recegnizabin) cempeig)saineldes; ar d
surface; 15 ' 080 0) | | ; Lon of
sai d surface?aﬁa;@%glrbg {aphlggE?gﬁh? @ﬁ%?@rﬁ@gﬁéﬁgﬁfw%%lﬂlﬁgﬁﬁb a
magnd®i c st r iggastic, and 99.0 Ibs of PVC.

13. The card of claim 1, wherein said machine recognizable compound includes
PET plastic.

20 14. The card of claim 1, wherein said machine recognizable compound includes:
about 0.80 grams Tech Mark mixing clear, about 0.07 grams VMCA resin, about
0.10 grams cyclohexanone, and about 0.03 grams epolight vii-164.

15. The card of claim 1, wherein said machine recognizable compound includes:
25 about 0.55 grams vinyl VMCA resin, about 0.35 grams EEP solvent, about 0.05
grams cyclohexanone, about 0.03 grams epolight vii-164, and 0.02 grams

epolight vi-30.

16. The card of claim 1, wherein said machine recognizable compound includes:
30 about 0.0 grams TM mixing clear, about 0.03 grams cyclohexanone, about
0.03 grams epolight vii-164, about 0.02 grams epolight vi-30, and about 0.02

grams epolight 6084,

17. A card comprising; at least one of a translucent and transparent card surface;
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20 21. A process for fabricating a card including placing IR fil m between
two layers of PET GS. 22. The process of claim 21 further conprising
chem cal deposition by at |east one of vacuum coating, _sqlar coating and
Magnet r oOWGQIK8T48r i ng, providing a 25 |aminate, providi ﬁﬁ”&’s‘l" 1 ayer and
adhering the layers of the card with adhesive. T1ILIIL LLIL 1 FLEji THITI
Il 1111 * @ mashingipeogpivable sempeidasIepitaskwith & portion (of spid surface; | | i

30 and, . _
at least one of a holographic foil, an integrated circuit chip, a magnetic stripe, an
opacity gradient, embossed characters, signature field, text and logo.

18. The card of claim 17, wherein said card is at least one of a transaction card,
identification card, smart card, credit card, charge card, debit card, access card,
information storage card, electronic commerce card, document and paper.

10 19. The card of claim 17, wherein said machine recognizable compound includes at
ieast one of a coating, film, thread, plastic, ink, fiber, paper, and planchette.

20. A card comprising:
at least one of a opaque, translucent and transparent card surface;
16 a machine recognizabie compound associated with a portion of said surface;
a holographic foil;
an integrated circuit chip; and,
a magnetic stripe.

20 21. A process for fabricating a card including placing iR film between two layers of
PET GS.

22. The process of claim 21 further comprising chemical deposition by at least one

of vacuum coating, solar coating and Magnetron sputtering, providing a

25 laminate, providing a core layer and adhering the layers of the card with
adhesive.
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