- e3eMM.LMINAOOHXP6PTChp6r  *166166* 1 ,17 SEP 2002 | MPROVED APPARATUS AND
SYSTEM FOR OPTI CAL CARD READI NG AND METHOD OF USE This application clains
priority to provisional application nos. 60/078,506 filed 5 March, 1 %69%8
and 60/ 079,366 filed March 26, 1998 FIELD OF THE | NVENTI ON The tbrleSERt 200
invention generally relates to a nethod, system and apparatus for reading
fromand witing to a multi-nmenory cardl7 such as a bankcard, credit card,
smart car@la%lst he 10 |ike. BACKGROUND OF THE I NVENTION Currently, nearly
every Anerican carries at |least one credit card or bankcard in the form of
a conventi onal |siazmeflodsfot 6oftes1Hin € ey RhdinB Gror BRd Wﬁﬁlg%ﬁ@ﬁﬁl?f-%(ﬂﬁﬁ??onem
15 Known nenory conponents include magnetic stripes, oOptical stripes, and,
nost rececdriycongrsatg:oni ¢ nenories, such as mcroprocessors In the form of,
for exanple, integrated circuit (1C) chip nmodules (hereafter "chip
menories"). MapPuhpRingefisememopy petieareltigaeronncasd ovithie aifirehnepdApritg

i nformati on when inserted int.o copventj on reader and are not generally
known f or CORABPICILES f%cilya%e%ﬁ(}%%iom ﬁ}“ﬁﬁ'ﬁ% Wﬂ&/]%ltWPF‘PQHerfthereto, al t hough
this function | S : i jpe is useful for its' ability to
function In bo¥%d§&§1§£ [ nélogﬁrﬂ\jvr@%étlﬁﬁ'gn%g%da ity with significantly nore
menmory than t herovd@ingtselectablel fagctiBH¥0h ilgsfori dfal hynu td@usdhi p menories, while
nore limted mnenory capacity than the optical stripe nenory, are

extrenel y usef tdceivang hdirst salsciedtfynetoonadteualst selented finatidn havingraogr ans f or
mani pul ating tr nsact'onq&?ta. 25 In order to facilitate the reading from
and/ or wr ASPHGladFeE PRSI HIE SPBIPRBEYF i es, i ndi vi dual read/ wnte conponents

are necessary for ch Re of r ent there are separate,
on- 1 nt e changEaPe s ETFy BemBRTRG Yara R MR b ek Ol e BB o
Menmory.  aoch dinseb 1003 &ldh&d RurdcBoa need for a systemof read/wite
conponents that~is capable of reading fromand witing to a variety of

di fferent menopossohiagatsechrahmeinery afitheaauld-memboutariavithin thosecamdial | y
remove and re-insert the card into different read/wnte conponents. Also, a
syst em antageytigdomponeeidedacifizte readmwpiaomand wriing t9A segond eeadiviienat i on
gained fromthe indiyvidual nenories via the individual read/wite

conponent SPBRPSIEATS i buting the information among various merories woul d
al so be benefi g} ION It is an advantage of the

pr esent inventﬁ%%"fngygr oVl rcfg%{g—#eggflﬁ%%!ﬁ%gystem and apparatus 10 for reading
fromand witing to a multi-nmenory card, such as, by way of exanple, a
bankcard, credit card, or smart card. The apparatus of the system i ncl udes
readi ng devi ce2, Theimdthed eevordieg to aldndomthendin éresfifsbseleatechfpotiohng t he
muf ti-menory cards between read/ wnte conponents. The nethod of the present
i nvent i onSQTARTISF§d8adNEEORY ers§FORLBEMSIY i ng the reading fromand witing to
nmufti-menory cards. 15 The software applications of an enbodi nent of the
present invention integrate control of a magnetic read/wite conponent, an

optical read/ Wi trge GOURONEHordiftl t& LBFh O WHerdi® B fifst $fe GAITRAREBA and their

respective transport mechanisns. The software applications thus integrate
the nul ti pdreprisadiniting & therpa@nhembsy.al | ow such functions as for exanple
bank and nedical transactions to be performed utilizing a single
mufti-nmenory card. 20 An enbodi ment of the present invention includes a

t hod f [ t di [ iting. t fti- d
O O A L0 e ST, bk & muf Ll romory car
first read/ wi glgﬁggll}%qgg%sdtg o‘}‘?}fé ﬂ-ulst %,g@%téc?ﬂﬂl'cﬂgn {J fHE‘JsQP first read/wite

conponent; rea rmation from irst nenory,; providing selectable
functions in t?ﬁ)vﬁ@ﬁgkg@c@bmcﬁ@lsq@u&eﬁger;r eceiving a first selected
function, the first Selected 25 function having an associ ated second

read/ wite conpeammg asecmndpoletiedfundtenytifet secomnshsmlgetedhfsiction hirengenond
read/wite conmponent according to the first selected function; positioning
a second MSReIRlEdhird Feadiwrits comepiiofticard within the second read/wite
conponent to facilitate reading fromand witing to a second read/ wite
conponent; and 1 | SEP 2002 performng the first selected function. An
enbodi nent of the present invention includes a systemfor reading from and
witing to a nmufti-nmenory card conprising: neans for positioning a first
menory of the mufti-nenory card within a first read/ wite conponent to
facilitate reading fromthe first 5 read/wite conponent; neans for reading
information fromthe first nenory; means for providing selectable functions
inthe formof a nmenu to a user; nmeans for receiving a first selected
function, the first selected function having an associ ated second
read/write conmponent; neans for transporting the nufti-menory card to the
second read/wite conponent "according to the first selected function; neans
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+ 5 conmponent 20, including the magnetic transport nechani sm 21 and notor 22,
is controlled by a nagnetic transport controller 23, such as a

m croprocessor. The optical and electronic read/ wite corrponem‘? §gpp?]m?| ng
this second enbodi ment are substantially the same as those enpl oy [ he
above enbodi nent. A second enbodi nent of the present invention includes a
magnetic read/ wite 10 conponent attached to the front of an existing

el ectronic read/ wite conmponent, which ~n turn fits onto the front of an
exi sting, independent optical read/wite device (illustrated in Figure SB).
In an alternate enbodi ment, the magnetiggread/ wite conponent (e.g., the
magentic read/ wite head) may sinply be incorporated into a nodified

el ectronic rea Lo BN M ' T, nent inits
entirety to thgé%‘&\{;sgéfmggﬁfhe él eég?é ni gd%&l?gggy%ka?{%mgggpn@%gg@ The second
enbodi mentactoudieto thactdstdserectaddnattion;t r ansport nmechani sm 21 t hat
initially draws the nufti-nenory card to a first read station, where a
magneti ¢ cont adwosiisdinga 8ird memesy df the meltinaamerny ¢ard mithad theethardi ve to t he
stationary netic read/wi.te.conponent, so as to obtain identification
nfor mat | JRCIAGNE CORBORRE P FRSHiTS PRI GioR: PF NELE PP RASFRARS P Boul d. 1 or
exanpl e, i i ulisty nunber, driver 20 license information, and
passport |SE§$()¢bdn§eg?%gér:1d ﬁh@é?&’%nge magneti c transport mechanism 21 feeds the
nuf ti - menory caregdihg fin 6t eﬁitlrngrtb@hé thadsRenhbryREeBRIMS 1D A6 sed¥hdcR]cbtaansf er s
the card to an el ectronic read/wite conmponent 25, ere, depending on the
type of elfenttimni ¢ nodul e section (e.g., contact or contactless), the

el ectronic read/ wite head contacts are brought down on the electronic
menory nodul e on the card or the electronic transport 25 nechani sm 26

positions the rgd in clase enou r.0xi m to,t electronic read/wite
ant enna conponent eomgﬁmoﬁ&cF%rgiilqgg {E)a(ﬁ%mbg’t‘?ﬁﬁ%/rpé’ﬁg?gﬁt rf:z}cﬁ\gp?eegorpg%nﬁ& has
been per f Qeiely ftdmithe SRS/ BhRSHnd BEA nRdHidd Qo LA LALSEGhiON t he
opti cal s%rgge rrenr%ry%glﬁhgdgkegﬁ%nﬁct ansport r%ﬂecfﬁgﬁll?g{%r%aadrarﬁ (ng
directed ‘e&d/usies coapomsng, addnodptaf teadfvaitprcompaneitng ~1 | SEP 20D2
programming to feed the multi-nmenory card to an optical transport nechani sm
36, which transfers the card to an optical read/wite conponent 35. As in

the first enbodi nent, the functions of transporting and positioning between
and wit hi n t he Qi f hememodassendig oeliBhpotRFER ti?ﬁ;?g%ﬂﬁé%é‘é(f%c%lép@%ersed

as require 5.5¢€l f tiQn /.Q : [ ogranm ng. The
user cormalgtségcltgg Eﬂg{rhthgfg@%é&?r!ls%%{ﬁ%ao.ﬁ @%@%ﬁia réear%g‘gfc-f?éln\gorﬁ %CPI%P g ager formed via
a progr amitdnieithlMrite cOaPOatMIantlid optiddtcadByri@UShdned. PEr sonal

conputer (PC), a customer activated termnal (CAT), or an automatic teller

machi ne (ATM, to direct the magnetic transport nechanism 20 via a nmagnetic
transport controller 21 or the electronic 10 transport mechani sm 26 via an
el ectroni ¢ transpbie mgdwdrasrowdingte claigm 1. cuberemehedirstimeraomy iy selgetad f10m t he
appropri atﬁ read/ wite coggonent . The PC A%M or .CAT are capabl S Olf
per f or mi nd"¢ BPUPSHDEALRS ALT MAgHETT BITINGY: FUHET M Mo ANG 4y plica

t ouchscr egfisyodi spl ay screens and the like. I'n an enbodi nent of the present
invention, separate software applications control the individual elenents
of the separate read/wite conponents (e.g., an 15 optical software
application devel oped by Laser Card Technol ogyTMis used to read from and
wite to the optiTad methodmeconding o cdaiot hewherpipl the atdond naemerytis sgleetadt t he
separate control applications_in response to user input and to.collect and
synt hesi zeT ¥R dhe FRYP RPN FRENEH MEBRNGRE Eﬁf&&ﬁa GRemErL@Pidhi ¢ and
optical r /AW nponents, respectively. In enbodinents of the present
i nventi On?)%ﬁg#tb%rfxo%? t he vari ous conmponents of the 20 present invention is
provi ded by connection to a CPU in the formof a PC that includes
connection to nunerous ports through separate cables or through stand al one
oper ation, whi ¢h Tl methodpcterdér foyclgiand, whergin the ¢hied reatiiwrite campioneite boar d
PC conputer running a user interface, such as a systemin Wndows software.
In the singbdededbionethegaonmeensiftingHife magnstic read Writheompasshed and a
nonitor ar entral |y connect ed to(%gﬁ staTd-aione 25 Z%lsttem An advant age
of the si rFE‘TC OBYAEAYNGHE (PEPOBR o tRhEhPPHE! [RYUWVHIGQMPLOEN . t r ansact i ons
are performabl e since communication to the subsystem can include encryption
of data For exanple, in one enbodi nent, decryption key is generated from
the chip nenory and is used to encrypt data that is put on the optical
stripe. These steps are t 7 SEP 2002 .s perfornmed in a single enclosure
so that connection between conponents is | ess susceptible to interference
or conprom se. In the enbodi ment having cabl es connected to the PC, the

i ndi vidual read/wite conmponents connect into the PC separately. If a
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"In a third exanple inplenentation of the present invention, upon insertion
of the multi-nmenory card and presentation of the nenu, the user chooses the
sel ectabl e function, "Update bal ances" or "Reconcil e bal ances". These are
bal ances resulting fromthe user conducting purchases with the {mjil SEP ndd8dry
card at nerchants using checking, savings, or 10 stored val ue accounts.
These transactions are also part of the transactron |l ogs that are
generated, and these sel ectable functrons reconcile bal ances for these
accounts and transactions on the multi-nenory card' s optical stripe with
dates and other information, as necessaryigln a fourth exanple

i npl enrentation of the present invention, upon insertron of the 15
nmufti-menory card and presentation of the nenu, the user chooses the

sel ectabl e functjon,, "Add deposit.s” ich.s fall d a nmenu of selected
functions aski ngl(?'hghﬁgg O‘ﬁ%cﬁmtl%to\ggé%ﬁtWh?rgl.ngt.%\,é\%%‘ﬁ(g{rlﬁ’w ‘%%"3?%5@
money mar kegy felpGlh) QihsRiink B8 rifdeh 1bQPorti € ittt upper

| evel appl i%gﬁ ongc cki I’Slg IF%e sys%enm %or avrg’lug{h%kéeﬁ:b elgom t&y’g%%d;&

i nf or mat i onomivdl adeticry. the information to the selected track of the
mufti-menory card's 20 optical stripe. The system automatically perforns
the function of reconciling wwth the balance in the selected account, and

the user is provjded wt ot her. menu that |ncludes, the selectable,
function of tranLEe?P‘? At OFng aéﬂ‘?g’ Wh?FEFS/t g dirstsgjec flgon is

repl eni sh V\éwe ?tctéé]ﬁo}éftﬁéﬁg@éﬁ\?\éﬁ&éﬁ%ﬁ in previous transactions from

checki ng, savings, n addition, the user can select to

have | ess than t&@e&iﬁ%@t |cASH ofThé Riest ahll BedMRARAdmor&) ect to 25 indicate

what is available mthe chip nmenory, and select to deSignate an anmount of

money to use forreviewiagatiouns bélances,infaoieastmmercdthe fiese kndtedond msemorniesys) . At

any point while the nult~nenory card is rn the system the user -s

provi ded with antécaesilisgpeeounisizasedpadnfapnatigningt least onesy the firgiandn

di spenses the caard fromthe systemand 11 1 SEP 2002 ~s returns to the

ori gi nal sctE8R BIFMAESCPU whi ch pronpts the next user to "Please insert

your card." The i .
@@E@ggﬁ%@tmnﬁé Irf .l@is?éﬁé%%%r&ein‘a%e%ﬁ{ﬁ%t Deés’purvi ow

representative o ons and application that are w

of the present iﬁyﬂféﬂri(h?-m@t@ BkdrbleBrec 4t NasBdirie efahe fpRraadisaécndinemorey
variations that are inplicit mthe present invention. ~1 ~ SEP 2002 16
ABSTRACT A aret hod, system and apparatus for reading fromand witing to a
mul ti-menory card, such as a bankcard, credit card, or smart card. The
appar atus of t hedi§peisHIf tha W HAEBCERHFHE devi ces, writing devi ces, and
controllers for reading fromand witing to the 5 magnetic, optical, and

el ectronic nenory portions of a nufti-nenory card The nmethod of the present
i nvention includes enegidansh J&Brc_ﬁﬁgw Ohinh A0wh&Rid Siadbshd JeRBtedin¥tidd isng to
such cards via software applications that integrate control of a magnetic
read/ wite ssiegahfom thagroyy ¢casistingad/ wite conponent, an electronic
read/wite conponent and their respective transport mechanisnms. The

sof twar e appl i catesettisgiahteastreneeofithe fingiland see@nddarmopst e 10 conponents to

al l ow such functions .as for | e ban nd i cal .transactions to be

ot for g Ut 1T AR et BAEReS: i8R oo et e Rt bOE REAR PR D5 00 1
Caims: 1. A met %%gnéiﬁﬁgﬁg&hh?g l&ds@?oﬁ@ﬁfoﬁﬁ?@(w& t &t Bﬁ@of’@btﬂﬁ&gantdo a
mufti-nmenory card conprrsing: positioning a first menory of the

muf ti - menor ycead thethdridsn a first read/wite conponent to facilitate reading
fromthe first read/wite conponent; reading information fromthe first
menory; providi ngpdatingcicadnins ifformufiomin atrdeashend thefirsfand seeond memeonigsier ;
receiving a first selected function, the first sed Ect ed fagcti on havi.ng an
associ at ed seconHeREAINGMOREYISA5SEHEEN At denstons 9fi the Trs{engseeqndBewPyeSar d
to the second, read/wite conmponent according to the first selected
function; p%réqtioni ng a second nenory of the nmufti-nmenory card within the
second read~-wri tgisg @tmﬁlﬁ—nﬁ@ﬁliohi' take reading fromand witing to a
second read/wite tonmpohent; and performng the first selected function. 2.
The nethod according to claim1, wherein the first selected function
conprises reading fromthe second nenory. 3. The nethod according to claim
|, wherein the first selected function conprises witing to the second
menory. 4. The nmethod according to claiml, further conprising: displaying
the results of the first selected function to the user; providing

sel ectabl e functions to the user; receiving a second sel ected function, the
second sel ected function having an associated third read/ wite conponent;
(1 ~ SEP 2002 is transporting the nmufti-menory card to the third readlwite
conponent according to the second sel ected function; positioning a third
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*and di spensing the nufti-menory card. 12. The nethod according to claim4,
wherein the second selected function is selected fromthe group consisting
of : resetting at |east one of the first and second nenories; review ng
account bal ances in at |east one of the first and second nenoriges; P2
reconciling accounts based on information in at | east one of the f$E t g%d
second nenories; updating account information in at | east one the first and
second nenories; transferring noney to or between at | east one of the first
and second nenories; and dispensing the mufti-nmenory card. 1 T SEP 2002.
20 13. A systemfor controlling the readjng fromand witing to a
mul ti-nmenory card conprising: a read/wite device; a transport device
connected to the read/wite device for transporting the nufti-nenory card
within the readfw st dprceoniighimethe seading framandewveigag 40 pvallii-meuptyed to
the transport device and the read/wite device for controlling the
transportcﬁg¢385”§HH;the read/ wite device; wherein the read/ wite device
conprises at |gasty@ntd gLyiE£ad/ wite components sel ected fromthe group
consisting of, a magnetic réad/wite conponent, an optical read/wite
conponent, andaafnSpREHEEDE EonlrRABHS itHeerea@RRABRABYICE F6r frRRPbAg them or
witing to a magnetic nenory, an optical nenory and an el ectronic nenory of
the nufti mmdnongmenrard sdhimtherreidivwritedeviesisypdrt devi ce conprises at | east
two transport nmechanj sns sel ecte fron%ihe group consLsthggtof a na%?etic
o

transport mech&fPBWP! dEYICRCERIVEY eqppbest t the cRBIQhedrrianththe read/ e
transport .nec ismfar tran rti .1 he fti- pry card through the
nmagnetic FE‘Q&?\%} i ctog&rgg}ﬂgothgﬁr% ngooﬁt @%& ¢ ?’négtg‘F \R)F"}O?‘gplgeoﬁ%vdﬁeent and the

el ectroni c reag/hurdih ehCRIDMNRRUevitd cofpB¥al R RAE S Fdth Rhd)Orife c%'nmola]% ts
wherein the control device conprises aP | east two transport contro Pers
sel ected t¢lecred fiengrheupoan osisidting®fod maghegetdtvrite aogipohentcanbpidadler, an
optical transport controller, and an electronic transport controller for
cont rol | i mepdfatereagsmient, endas glectromsahadiiveitg compomgt iferaieading dsymo ot

mechani sm and the electronic transport nechanism 15. A system accordi ng
Lo ol ai m MATIGHRAMALTEHS TBORE e RN ABY5A TR e a@oﬁﬁfrtmé%man@w? ihe

processingnHﬁgﬁmﬁg (ﬁgP%hging commands to the nmagnetic transport
controller, the nﬁgne i’C read/ wite conponent, the optical transport

controller, thehereid the DERpSRAGURYIRE cORIpHEA atN€ALING tbfsFRRefaRismd he

el ectronic transport controller, and the electronic read/wite conponent.
16. A systdected fondihegrowp comsisnngsf afmagrietc traasgort siechamsmpimoptioaher ei n t he
el ectronic transport contraoller controls the nptor for driving the

el ect r oni HARTPRFiSPETRANHRE HaHiagraleclrpnIATaspPE MerdanisHl 105 HapsRIrngtea, furt her

conprisin .sol enoi d erein the el.ectroni.c transport controller controls
Che” sor endt i Taries] i iraHeL PecbesRiic o H e BT CRASH HRUNFEE ¢ ne

el ect r onl eoBAfntEhE e QIRARED teadABrireR oRiRIEM according to claim L4,

further conprising at |east one optical position sensor, wherein the

el ectronic transport controller controls the at |east one optical position
sensor for sensing the position of the nmulti-nmenory card within the

el ectroni ¢ read#wA systepnagronéing to tRimA 3s yherm tecwndtiohdetioe edrmaprsesat

further conprising a notor, wherein. the tical transport controller

control s {938 B tEFnspert carirollery seigeted ffone Hie grpUm SORMIINERRMPERATIC20. A

system ac i | ai f .S . in the
magneti c ﬁgé%?g%F%%ggﬁ’Poﬂ&gFﬂégﬁ%H%ﬁg&ggﬂérb%ﬂg%fEIrlﬁéﬁgﬂﬁﬁgﬁgagnetic
transport comedlRRifSIBontbllify ¥ ThaRetio trafdirf Pkthdisknh NGe bgﬁ@ul Rghnkpctn and
witing to a nufti-nmenory card conpri sing: tl1 | SEP 2002 22 means for
posi ti oni ngpcharfismsindmheetectrohict thensporft tmechemomy card within a first

read/ wite conmponent to facilitate reading fromthe first read/wite
conponent; means for reading information fromthe first nenory; means for

i di I le f tions i he f f. , f
Ceoeiving a 11181 St SerRRBL? ol e wierats Telioatiol B RehAEHISR avi ng an
associ at e@oﬁﬁﬁ%g: 6e%ﬁ‘3{]ﬁf‘o'céﬁi%ﬁ@g%?&mlmnﬁﬂﬁn&r t‘%%@ﬁ{agh@tgc iR

mufti-menory card to t seco nponent according to Pﬁg first
sel ected tomtedliedthe iRpnetié edadpOsietdodipongne tiseesitd]l remepoyt htrblier, the
mufti-menory card within the second read/ wite conponent to facilitate
reading fromand witing to a second read/ wite conponent; and neans for
performng the first selected function. .AFAY. A&R A AY. A A A . A&y. A . A
.Asy. AL AnT?. ALAN, /. A "L Ae. A3L. A AY2. AYs?. A | #vdY/ 8g} mL
8~ytoje_ZU] ca] ca]c”a] ca]ca]ca]c

a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca] ca] c”a]ca] ca]c”a]c”Ma]lc"alca
] ca] c<a] cal
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19. A system according to claim 14, further comprising a motor, wherein the

optical transport controller controls the motor for driving the optical transport

mechanism.

20. A system according to claim 15, further comprising a motor, wherein the
magnetic transport controller controls a motor for driving the magnetic transport

mechanism.

21. A system for controlling the reading from and writing to a multi-memory

card comprising:
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component according to the first selected function;
means for positioning a second memory of the multi-memory card within the
second read/write component to facilitate reading from and writing to a second
read/write component; and

means for performing the first selected function.



