; abe3ei f |, 6bTCER1 AUG 2002 UAL CARD AND METHOD THEREFOR Fi el d of the

I nvention The present i nvéntion pertains to cards, and nore particularly to
portable i nfornat rds. Background of the Invention A variety of

el ectronic cards mlﬂmnﬂmw'ﬁi to transport information. For exarrpl e
smartcards 100 ( sed with cel lular tel ephones, o, %

subscri ber identificawétem i nfornmation to a cellular telep one martcards

- include a mcroprocessor 102 and an el ectronically erasable programmabl e

read only nenory ( EEPRQWVA. A X PO R HSrE cates with a port
106 t hrough a communi ch A -m&a bus 110. The
- EEPROM stores information, such as an account I dentification, conmunicated
to the cellular tel ephone when t inserted into the cellular
t el ephone. Another smartcard de HaP e 5d 1§nt ated in FIG 2. This
smartcard includes a first m croprocessor 202 coupled to an EEPROM 204 and
a port 206. M Cro'tl’h@%ﬁ'é%t 1%%nt1§n%?fﬁﬁ§%€ chfd$) ¥nd rHBPe }Shrﬁcxﬂ'ﬁly?@ﬁ and to
EEPROM 204 vi a dg 10. A second mcroprocessor 212" 1s coupled to an
EEPROM 214 aRertd iﬁﬂﬂoﬂetlo?ﬁ@r ‘croprocessor 212 and EEPROM 214 are
connected by a data bus 220. M croprocessor 212 is connected to port 216
via bus 218. EEPROV 204 and g14 stor ctive information for different
accounts. Thus, one EEPROM caR2 E&Eﬁ@%ﬂ% hol der' s personal
account and the other EEPROM can be associated with the hol der's business

acoount . A Teory sSed0} Ak Gndleab ACLIIRRIDLAY brdBBpd @ reory 304

coupled by a data al ance which is
credited or uébrmeaomhelfvrte:@mmlnosmacmdsaoo|(EIGolubaeejused withenory card

conpat i bl e dé‘é’lhﬂﬁr tEl‘éthﬁ@ér% rovide sﬂBE@l’iNe:Cﬁ%ﬁtifﬁa%ﬁCinff&erﬁbfn RBQNe,

banki ng, ci nggfl d]g SS tran5|t ’% ons, Hg 2002 Because
smartcards 1 “12063 138 a&ie@pygrqgrpp@sgﬁtl ARAAR cat i on
signal for naélectmﬁtbailyoamsdbre‘mrdgﬁimmidbiermhd@my haferc (EEPROM) not  be

used interch e For exa car oye ynchronous
communi cat | oﬁathﬁé%?“émF?“ceé"g’sc% lg}f‘ i P‘?Zr@éytﬁ?ﬂ}‘%
conmmuni cat i ocompnuucationbys 1(8camd memonewm ddea/bueilendl‘henf or mat i on

cards whi oh RECHONLeRESBtolfarflh] ShaPB3GH Mbafl: MeddifcdBld N0S FIG 11

a schematic 1 P
communicated to the cellular telephone when the smartcard is inserted

into the cellular telephone. Another smartcard device 200 is

illustrated in FIG. 2. This smartcard includes a first microprocessor
202 coupled to an EEPROM 204 and a port 206. Microprocessor 202 is
connected to port 206 vi a bus 208 and to EEPROM 204 via data bus
210. A second microprocessor 212 is coupled to an EEPROM 214 and a
| port 216. The microprocessor 212 and EEPROM 214 are connected by

a data bus 220. Microprocessor 212 is connected to port 216 via bus
218. EEPROMs 204 and 214 store respective information for different
accounts. Thus, one EEPROM can be associated with a holder’s
personal account and the other EEPROM can be associated with the
holder’s business account.

A memory card 300 (FIG. 3) includes a port 302 and a memory
304 coupled by a data bus 306. The memory stores an account balance
which is credited or debited when the memory card 300 is coupled to a
memory card compatible device. For example, the memory card is used
for pay phone, banking, cinema, and mass transit applications.

BT

*G00002*



-FIG 2 is a schematic illustration of another prior art smartcard; FIG 3
is a schematic illustrating of a prior art memory card; FIG 4 is schematic
-illustration of a smart nenory card; FIG 5 is a schematic circuit di agram
of a smart menory card coupled to a cellular tel ephone; FIG 6 is a
schematic diagramof a smart nmenory ceard coupled to a pay,{ t?[ wPhepe;, FIG 7
Is acircuit schematic illustrating a cellular telephone and shart nenory

. card which are interconnected; FIG 8 is a flow chart illustrating use of

the smart nenory gard in a cel| ul t FlLG ematic
di agram of an al tg?%sg %%H&Pﬁ‘gsn?é%fﬂ(ﬁgnﬁﬁg%‘ﬁp%ﬁarqﬁ @gfﬁu? &a schematic
- di agram of adifferefit emmBiuhication aigrml donpats) amdostbee différennat e enbodi ment  of

the inventi Orrlnformatlon &ese 29%&s can not be used interchangeably. For example,

memory card 300 employees synchronous communication whereas
smartcards 100 and 200 utilize asynchronous communication.

Accordingly, there is a need for devices and information cards
which are more versatile.

Brief Description of the Drawings
FIG. 1 is a schematic illustration of a prior art smartcard;
FIG. 2 is a schematic illustration of another prior art smartcard;
FIG. 3 is a schematic illustrating of a prior art memory card;
FIG. 4 is schematic illustration of a smart memory card;

FIG. 5 1s a schematic circuit diagram of a smart memory card
coupled to a cellular telephone;

FIG. 6 is a schematic diagram of a smart memory card coupled to
a pay telephone;

FIG. 7 is a circuit schematic illustrating a cellular telephone and
smart memory card which are interconnected;

FIG. 8 is a flow chart illustrating use of the smart memory card
in a cellular telephone;

FIG. 9 is a schematic diagram of an alternate embodiment of the
invention;

FIG. 10 is a schematic diagram of a smart memory card
according to another alternate embodiment of the invention;



-FIG 11 is a flowchart illustrating a nethod of ope)rati ng a nenory card
and a smartcard sequentially in a cellular telephone; FIG 12 is a flow
chart illustrating detection of a synchronous or asynchronous device; FIG
13 is a schematic illustration of a cellular tel ephone receiving an
information card; FIG 14 is a schemgfic illustration of csid Yap

t el ephone receiving two information cards; FIG 15 is a schematic
_illustration of another smart menory card; FIG 16 is a schematic

il lustration of another cellul ar tel ephone receiving an information card,
and FIG 17 is a schematic illustration of a cellular tel ephone receiving
- two information cEIGIsL1 i3e4 foiwechdde sBustrating somethed bf apéragingra dual card,

al so referred rel S : C ' i.th a

Srart card congmorcatpi SupfRiard JRREH ARGt AN EARFROM N0
menory card includes a processor which perfornms smartcard functions and a
menory devi ce COMPREIIHNN MYoG cliirt PEstBRIRE etaitforC NP 8y hdrBnekY bf €
performance. The smart nenory card Is advantageous in that it allows users
to have si nAsynehyQpopsideyistay be used as both a menory card and a
smartcard. The nenory card account bal ance can be updated via a cellul ar

t el ephone, such thg user does .nof, have to ., fin credit nmachine to

i ncrease the accoﬁﬂ‘f" ﬁ%}%ﬁé@elﬁﬁ@‘@hﬁ??a Rty gajhﬁgr ﬁ%gphﬁ?% nenory than a

convent i onal regeivixiy afduformatidy card; | ows nore updatable features to

FIG. 14 is a schematic illustration of a cellular telephone
receiving two information cards;

FIG. 15 is a schematic illustration of another smart memory
card;

FIG. 16 is a schematic illustration of another cellular telephone
receiving an information card; and

FIG. 17 is a schematic illustration of a cellular telephone
receiving two information cards.

Detailed Description of the Drawings

A dual card, also referred to herein as a smart memory card,
communicates with a smartcard compatible device and a memory card
compatible device. The smart memory card includes a processor which
performs smartcard functions and a memory device connection which
allows memory card compatible device performance. The smart
memory card is advantageous in that it allows users to have single card
which may be used as both a memory card and a smartcard. The
memory card account balance can be updated via a cellular telephone,
such that a user does not have to find a credit machine to increase the
account balance. The smart memory cards has more memory than a
conventional memory device. This allows more updatable features to



-4 21 AUG 2002 be | oaded into the card and facilitates updating of tel ephone
features in the tel ephone. A smart nenory card 400 (FIG 4) includes a
smartcard devi ce 40? having a processor 402 and an EEPROM 404. The
processor may be inplenented using any suitable device, such as a
commercially avail able m croprocessory The processor and EEP &
connected by a data bus 406. The processor 402 is connected t0 a port 408

. via data bus 410. Port 408 is for connection to a smartcard conpati bl e

devi ce, such.,as a,cellular tel.ep €. The Nrecassor 2. EER 404, data
bus 4086, portbejeéfie‘ghﬁoo@tea?aﬁd§n§i&m t&ﬁﬁﬁgga?ﬂé °§&§%%PE‘8P8 fg%ggé%ts. The
- EEPROM i s a rthetelephéhe. smart nenory card | menory device 411 conprises a
menory 412 coupl e Q iﬁ]mlﬁ@ i nnecti on
to a menory card g’(‘q%‘ﬁ‘é"?lt gxféer;’?i@\%‘?bg\ea (e m%gﬁxﬁgéﬁ%}éﬁﬁﬁé ElfEll‘r’l%gbus 416
conprise a ne@drhadingd processoefi2yant aniBERROM dddpToe nrocpssor eapr 402 via
a data bus 4 ng,kelbﬁleméd %'spfy@ne Yeny BE;tABIPANVIER Shcha S comérepllfy 0 @ smart

‘1
card conpati ble VI C€ cou the port 408 rt nenor ard
corrponem)s arvailgblajmieroprooesene| Bee prt‘a)ceﬁ@areanda‘ﬂ%agfaw evwge%eg

substant i al | oy 4 dath BAINOBOTHGrooEENdr ks cBRAeERENBGE poFt 48 siar t nemory
card 400 to acellul r tgl eg{hogeégoo is illustrated in FI G 5.Tﬂ§ cel | ul ar
t el ephone i ndat@dus A0, Boxt sfg5 cpppetign-fa,2 sprarteArdcAIrPatiBifory car d
400. A port Hicessach asaceliuldr tedephorre fTlae procedibr 40 EEPROMAG4) t he

cellular tel eph S th Lt C c t .Po 1 S..ROSi tioned
on smart nomPRyA SR PRt 0 eofd SBEbRs AAG compritt s b bidelart car
ports. Thus compementsaThe BEPRBOM ds amiembey.sFhe smantungmeny dardcan bot h be
used in the I On Aa 5‘91,51'@ cessor
506 via a bu?%&%#ﬁgﬁ%?g&sso@qg%sng?%‘%?éﬁpg,r‘%tc IO gfctb te‘ﬂg&ge 43?%&

t el ephone 50PusThiS. nPertoidbisder spnpection t9 2 memory ¢ard compaiiblece 510 via a

data bus 512 dewidh. Thémeth 1R poeeasa andbls 4384 oniprise 8ahémbyy 516, and
MODEM 520 via b séﬁlZZ. MODE §20 S cou I& to a DSP 8%}4.V|a a ata bus 524
Bnd Lo ant eniardo THeREROTE A1 15 AT SO Ie G aPactsson407 vigha fete dais o o
fixed site 5318 rbhiddnadallewe thes npmory cadetiovmdavaitabléita adsmiatrtcdy@0.
Signal s are ; . | Y fixed site
via antennas@%%@gég%&%%ﬁmgéé#ﬁg% srr’%}r?‘% S’%}é?rrg%eq{ggrr\;d&% 0 can al so
be utilized wonipanemtsrare enteddedipat dislestdematerial 420 provadipgya phone 600
in FIG 6. T%b@?&htﬁ’ﬂ?ﬁ?iéid‘%gﬂg?& ﬁhégﬁgﬂ‘cg}&er 604 connected to a landline

612 and a cord 614 _associ ate o\yth andset 616, The traﬁsi:eiv ris
connected to a conkB@fqniection of smart qaemory,sansHé00 teacelnfan t qne 3| so
Zizne?t ed to 500ris iBGS8tratéed ﬁgF@%bBSTE&ﬁellE’IHrttemoh% ih@qudrée_rarm” bbmlég port
of smart ar . t hou t he yacar illustrated in a
pay phone, ne%;é'g&}p% ?F'Bfagpgb%’%ré' %ﬁ?ﬁf at‘ﬁ(ﬂ%gphglaﬁag‘nﬁgﬁﬂii ng,
ci nema, vendiwighahe receptaciesidd is. positioned ur tuneadbtlavelephohe ssolthatrenory
card 400 and; r I o) i: i 1-705
(1 G 1) G bntaftha Hortader| PORONSS i heiRGHA0ER sk oA are 4061 -
702 is grounct thgritandayd meyntinglogatier of smartcargmAres- ol hwe4 i s reset

i nput, and C%ﬂ\ﬁf@hﬁan{’&nhﬁteﬁr@ aﬂﬂ%ﬁgfsh%@h%éhgit%ﬁbaﬂdsr&ndﬂ_@ be us%d7 209

m cr opr ocessar S ca evi i nc) udes t'hree conductors -
enbedded in tlﬁé%ﬁi"&ﬁg‘iqrr'ie eRhanp ﬁ("tﬁ%ﬂs%’csﬁp&ecﬁe@ea PRocess P Rict or s

pr ovVi dedt he chaakbug BG&t Tharrfci-od:és@of:%mﬁkwﬂréﬁbnbhehmﬁfbﬁlgrdew ce 411. The
menory devic i .V nductors 711: 715 coupled.to menory
devi ce port }f%p%%ﬁxg;@ Oggﬁg‘hgfl.%ﬁlgﬁe&sﬁﬁﬁs ‘f%\ﬁi?d g"oﬁdﬁ@fﬁ?te‘fﬁaf? %lrrbgund
conduct or 71¥ia@ data bundildtadigita sigeslprocesstndDEP) A4 vianal datdbusnduct or
715 which corsmisalODEN 556 vis BaE 329! NIODENCERS ehdhiea B pRPe devi ce.

Conmuni cation wth the rrgrmrﬁécar onpat i1 bl e device 1S via por is
tpu

accor di ng t o Vdnviera da andty antennace?. MOBDEMRR0 medulatest car d

device is i nwighdllso HeOframbififled @0 & fire®Qitle HWBand demodulitds sipAKIsOe

descri bed. Wen t hg smag_t egerror%wiaéd 45130 is inserted ekﬁ}t)O the radio

t el ephone 50deceiEd fxpin fixed; it 1Lnals pracomsnicatadipetesa the bl ock 800
(FIG 8). Thusllalsthdeshdrey andehé fikgd isitecdammesnaed26 andszgz.adi o tel ephone
500 according to the appropriate specification protocol, such as the GSM
protocol in the case of GSM cel lul ar tel ephones. The processor 402

comuni cates the identity stored in EEPROM 404 to fixed site 530 via
processors 506 and 402, and ports 408 and 504. Processor 506 controls the
/0 line 705 (FIG 7) to go low, thereby initiating the input node as
indicated in block 801 (FIG 8). The processor 402 (FIG 7) then controls
reset line 708 to go low as indicated in block 802 (FIG 8). 6 21 AUG
2002 The smartcard device then comunicates with the nenory device via

oy — g w— o g f g ey — e .



It is envisioned that upon insertion of the smart nenory card 400 (FIG 5),
the user can be given a choice between a debit call or an account call via
-a display and keypad in user interface 510. If the user does not have a
cellular account, the card would contain a standard protocol indicating the
sane and al lowing the user to enploy & radio tel ephone, agg &% ) woul d
only be allowed to nake a call which debits the nenory device ance

- Additionally, if smart memory card 400 (FIG 5) owner wishes to increase

t he account bal an stored in the v..412 wh er e . nki ng
machi ne avai | abl e, - HEfRMaELme Wl%ﬁ@ ¢ %lsggg tmz%quvéﬁ%g%?@OPﬁe radi o
"t el ephone 50@ard’ b@npmble devied, Imnlchrasea:pawphome@[)ﬂ ihFI6:.16. €Bheé payt he

ner eased amoyle et ki o ahodbE W3 TindRHh L1V KB e v

Sart o nenor menory card
conpati bl e déldassodiatest witkiRandset 615 The teanpeeivends COERERRA404. The

| arger size %n&%ﬁe%oélﬁa avmt%m @eOoli{E’#cﬁIé?'ﬁ(&dsta%@a?ﬂﬂeégﬁ’w

avail abl e to 1ncrease thé anount user ormati gn avali e to the radio
t el ephone 50®orF608 FaAptabus éﬂ@prP@ﬁteGGBrl%éqrmwc@part@cmh Aot smart

mermory card %ﬁ%hﬂ@%é&ﬁ@i? LRRDE00. Mthdih“ghbmé HehRd Qh@@ﬂ@ﬂhxswmrm aThe data
stored in the EEPROM 404 and t% mem)rmﬁ4 can dat ed om t he base

site via the PRYIRhPNE METAGFYCA % ncrease the
nunber of radiankisd aphena, fr&@dmg@dthasbtmysme progr amTed fromthe fixed
site 530. The smarhcar es required
to activate or de é} g?@ogngéﬁgp%%%ées a J()a%ﬁffo&ﬁd?}gg billed for
t he added feaellukasr b&l@hmﬂee@O(meludﬂs@w@ndeMQi -765 éFHon®. A snmart
me d | ud

mory car Rt d’h?’l;isrékogvei' Sgghvﬁt@a vahEes el Sgar&hnueafr%m udes

processor 90 I a dat rocessor is al so
connect ed tOEE@th 9 Eendugtoy aelack mputAcggrqctgr_LZMgs Eﬁ%lléﬁu%o nmenor y

904dv |4 godat ataEMtSco%H%ctMMM b1 ﬂﬁ@@flh‘niﬁpél gn8PAnE] mﬁrmd‘rbpme&mﬁ%mngr %/h
car in that a ilize ard an e
menory card. STHEFLCRR %‘%%Pﬁ&ﬁd@%% Cé)é’gé‘é‘g%f'@?& @Q@"%Bd;ﬁ yWpr ocessor
902 for use ithedielettriv bbdjeof the mmar&ﬂhmme%ﬁdahms praviddes
Foresses 2 SRR Udk e rdsds AL RRAA AN or 2 16 e eV SRAEANIRL PAlg 0 POTT 914

for nenory ca snar't evice nory car

illustrated imempry dmces&mxnchedﬁsriiwe:mmdmw 7hbﬁ&a@9upladc@st§1@r 1002

connected to t R GSowa nected to
port 1008 via ngdQQi@ép\Si't%ﬁ? Fhese 18%r-25*1§c]§{daét es W%dkrlﬁrlrlg%ry 1004 to

ata 10 Pro esso
provi de a smek rtcﬂ@q‘ﬁfﬂféﬁ@ﬁ‘?raﬂ% Qﬂie‘??nél%%r?]@alrﬁsﬁd%?ﬂéPFiﬂrgldeV| ce is
connect ed tomrwol&gaucmdzm Whith! domhidate «bes the pm@emsﬁaaraent to a

nmenory card deV| nnecte t ort ~1008 h t nory card device
WIT oper at e STanperd tags Shle SaBEt GPRRR R ABgn T SE smamery Fard

envi si oned t kampatihle slevicei8@2a part 4/ macgedingl tp caventionhAkbmeyperyof devi ce
connect ed t 0 fad (rdA8, TBE tRECARS SMart-ANk Aebitle iEYAFANAROUS data and

résponds to t ata to _communi cat ronous_data tor a n”em)ry card

devi ce. The proce&%nm@ueaﬁwmwwtt §E1G- ) Ip3tlrrow beslesprbadt a from
menory 1004 \’Wﬁentthé PR m ERGPY ¥aFPA00 h§u§@@f&pﬁﬁd th@ raafdwe phodece. | f

t he processor, 10 ect synchr, ono s dat a, 0 n| cates
data for a s gé? é’(?ﬂ‘ﬁiﬁﬂ 15891% eglﬁsn“’éé éP Pc épég In this
way, t Bgscar cs)oﬂ&nfstzesubwrfb@l1ﬂbnnt3a1§démhﬁanehuedrmahebhdldeeleplg%muEI ed to
port 1 or r Q evi.£e .cqu rt . The
radio tel ephd@%rqﬁgoqgé arcﬂiﬁa egﬁﬁ%ﬁ %&W‘i}“ ﬁgo BF@gfﬁﬂhéﬁjﬁgﬁ receive a
convent i onal Gr‘-éM)plgptomldn(tha(chsaef GSM icall#las teBphomes a Thenmmecessonal
smartcard (s a e a pay
call fromt hLeKdrEaéicl o Q\mﬁ%gﬁ%&% 4 ;tIo?éHj %?%6%%92 LM—c#esc ed with
ref erence to 930cga mnsesssraﬁaﬁ 2nd 4Q)‘2 prsl perts 408and B4 Processor 506

controls the I/O line 705 (FIG. 7) to go low, thereby initiating the input

mode as indicated in block 801 (FIG. 8). The processor 402 (FIG. 7)

then controls reset line 708 to go low as indicated in block 802 (FIG. 8).




-froma radio tel ephone 500 (FIG 5) the user would first insert the
conventional menory card (such as 300 in FIG 3) into receptacle 502, as
-indicated in block 1100 (FIG 11), such that the smartcard port 302 is
connected to radio tel ephone port 504. The processor 506 determ nes the
type of device connected to port 504.gAfter determning that the, card is a
menory card, the processor 506 downl oads the account bal ance |nfornat| on

. fromthe nmenory card menory (300 in FIG 3), as indicated |n 1102 The

f t t h 0 )
order to pr evinf SRR HevitednE RoRfnbEECwich AR el leild Pl "
“radi o t el ephaondad@rs 7H3- 10%RFICh &) using mom\ﬁmrqto@dr@ mddcatnéer ts the

eceptact o 503 PRACBOL AN, Ahd fxitty 4R °ﬂ’@é’é§%§?qf‘?‘)‘*dmt onstve to
det ecting t h@rpeessendd2of thﬁéw«'ﬂé&d%ﬂ@%‘iw é’rrlad?%y f’élsé ne 500 in

an active CO'IH‘%Bb‘iﬁ%béé’%oﬁB@B%f tH@QBdidl%létﬂﬁfnef@O@STBe%béessUﬁ Hoe t he user

i nterface radi o tel one e i shes connecti on w i xed site
terf 510%& t tﬁlg gattal gf t tfl% d t

530 using thé 2 enerpte ipgethsr ito debutheascpupthalancgpmemesy 412he i xed

site Comgqur@ﬁg chec4ld. meeiﬁ(etdcsltéwssm EFIG. 5)&iomhnnecamé@cleagyra&9§ The

processor

t h t t d
Phe call. whdn the@rabescr 506, Mhetdecsiion depirapar the SR nkiAIeRie s r enoved
from recept aclceorslifig tatheé nasts af the cail Jinobiding @6amite chaxgesnbighr an¢ard is
 nserted 1Nt QobNik ¢hfiRL Adhfrmfiftion B Wétﬁ&%ts,nag%apfgbacgom' oaded

fromthe processor 5 e snartcar processor I'G 5) can
preferably dé@rmwmﬂmﬁdttﬁéheaﬁﬂulﬂ?rﬁ?&ﬂ@emf@ﬁé%@rl@ﬁaa%nartcard or a
nmenory card. ;fRidiRE® it Bigekdgd&r mi nati on, synchronous data is conmuni cat ed

from processor 50§ ,to processor 502 as. i ndi. catgﬂll n bl ock 1200 IG 12).
Fol | owi ng cormmuni d4d% BRVISionad.thal HRonseEtion pLthe sruapt MemAy calls wait s

for a reply a0 (FIG: &) ethei useblcanltbelgiVen al dhoidebetwieenan delit yalltdrearpr ocessor

200 s e R BTF R B SR Gl (0
deci si on bl oddoe&202 havea gelbdes sccountatieneard weyldotendabus stzndarss i ndi cat ed
i n bl ock 120%(1‘0%%31&5&51}&?%%%ﬁﬁie\’gﬂd aBOwARE %ﬁénug t&bmpl %rgjra% 2002

decision blo ﬁ ocessog‘gs]r apsm tﬁ s accordin

smartcard develephons: andthe yser would ankpbe allgwe r‘?@h‘%‘ﬂi%a Ccp k 1210.

Fol | owi ng estmtmﬁbnﬁr Qie&,m@rb;gﬁn&@e protocols in blocks 1204 and 1210,
t he processor 506 ni W t h t he conn as _indi.c

bl ock 1912 hen A ORELDAIYserhettonaing SRLAC ELE! &) SXpeRoufBer ' b ock
1214, the prdaessee thadascmkntsbarlanbe atored finithe \N&Emdﬁy &1 2iwheoh therddei si on

bl ock 1208 t t he
processor wi 110t PEpERETRAEANY liRite, S gk R kBT hEREAMAR, | T
an i nf or mat i drnlaneeviedde natdtl@telhphomﬁ BPGmliherrverert ellBeaccaamtr ecept acl e)
1304 cont ai nagoutd KU Billeacfof ik Sndreheed afuti0dddsd €6 HE AblGata0!

al ternate enbodi menkg&?t e Invention. The receptacle 1304 has at [east two
pl atforns 130easauidthen-Bsh theney accawat balgnge Starerlde dhasmattect r i cal

contacts as desfiorpedrd 200wigh & meaidtylcarécompagitdevdeliteaddi tion to these

entrance o the r epireai @R B BBkt ihar EREROM 34 yaiRgger © 1 Ne
i nformati on cazelef meseoryetl2, wdrich canlbe inpseprented nsthgeah BERBOM, is
cantilevered spi 1459? e GO0 TS eF %Rﬂmttrb? v.fs!é oHn%@ﬁJn Q@Aé!{b% to @ggvever

other transitional devices, 1nc orsio

springs, can 15dietelephene509 rrﬂoarexmmleoﬁelwitpnm@ptmes|stmdmt:hejered to
be within thesganaesioryiard | @Mﬁ%'rﬁﬁdé‘ﬂ &S%ildaﬁi&é fhorgltgie hank! | ustrates
the position of he | Lor mat i on h?]:l)h cI e 1304 when t he
i nformati on c‘ali %dﬁ%ﬁfé’r’? lpr@ér AE%a mqmorbtw card is
noved past H’tfanﬂbé &bdﬁ’wﬂfrbﬁl\/ﬂ{eeﬂaé‘aoﬁltélglalﬁﬂelrddio mepheﬁ@nQ‘he&abrdo@yer ed
springs 1312. e seci)ri)g antil ever.ed @.Fn g# % Eﬁl atfs t he

i nformation caraeEableLe screase the ngmbarofiradio;felg TYEeS) such t hat
t he i nf or mat i whichamady t0@rogssmmhedifriom the fixed BitedG800f Thé enairesirdi cal
contacts 1314 with only a short w ping, which w ping maintains a cleaning
function that renoves any oxidation on contacts 1314 or the contacts (not
shown) on the information card 1302. The spring constant of the second
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overconmes the translation of the first cantilevered spring 1311. This
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.11 21 AUG 2002 The processor 506 communicates with information card 1402
via contacts 1424, termnals 1426, and bus 1428. Processor 506 preferably
includes circuitry for determning the type of card connected to contacts
1424 using the nmethod illustrated above with respect to FIG 12. Mbst
preferably, the main processor will cpmunicate with a smy{tgasdhay a
menory card of conventional structure, regardl ess of which card type is
connected to contacts 1424 and 1314. It is noted, that one of these cards
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port 1008 or a memory card compatible device coupled to port 1008.

The radio telephone 500 (FIG. 5) can advantageously be
programmed to receive a conventional memory card (such as 300 in
FIG. 3) and a conventional smartcard (such as 100, 200 in FIGs. 1 and

2) sequentially to make a pay call from the radio telephone. This will



.CLAIMS W claim 5 1. A dual card, conprising: a processor adapted to
conmuni cate with a cellular tel ephone; a nenory coupled to the processor
-storing nmenory card information and smartcard information; a first port
adapted to be coupled to a smartcard conpati ble 10 device, the first port

coupled to the processor; and a secong port coupled to th nﬁggr d
adapted to be coupled to nenory card conpati bl e devi ce, %are % %/%@1

. processor can use the menory card information for a smartcard conpati bl e
device, or the d.i i ssed_di r I t he
second 15 poBF ﬁ%%%%ﬁé@%%oﬁbcarﬁg%ﬁ?ﬁﬁg eovPlgBé}.’]&%t“ ;%%Jaﬁﬁ'al card
~as defined i from ainadiq telbphene500 FHend)r yhe neeniwonldifirstrigsertethery and a

d ' {o% ' ; ' rocessor
second TEND! Yonehtfbnal Medldfy )c/?lﬁ]@%fch DRBATULFRS BYlindRELe ok HDop

is coupled to rough _a first us "and t he second

port is couphedndisatemirbieskyl 109 &l 1é)’ssé1§brf@a§:t ﬂgm%ﬁ%@r%orﬂ?@%ual card

as defined ifs &driiedted toPEdiB8itBlephONERITRE 8045 THeChrédessor 508 dtbfamhéal | Y
programuabl e read on nmenor

Do A € R o] Yl El bt b SIS hat RIRTS 200 (1 Ul card as
connect to tbgrd issmdmoty @ird, the bredestor 5068 Hewakdddslthe dcebephone to
comuni cate Wéiar}lc%qgfo?fgnar{?onrpf%n% X3 %Er@eca‘%ﬁoxﬁgﬁa%% (300 in FIG. 3), as
indicated in 1102. The information in the memory card can be reduced
to zero at this time, in order to prevent fraudulent reuse while the
account balance is stored in radio telephone 500. The user then
retracts the memory card and inserts the conventional smartcard (such
as 100 and 200 in FIGs. 1 and 2) into the receptacle 502, as indicated
in block 1104. The processor is responsive to detecting the presence of
the smartcard to place the radio telephone 500 in an active
communication state. When the user makes a call, using the user
interface 510, the radio telephone establishes a connection with fixed
site 530 using the smartcard information, as indicated in block 1106.
The fixed site communicates charge rates to the radio telephone
processor 506. The processor 506 is responsive to the charge rates to
debit the account during the call. When the user is finished with the
call, the smartcard is removed from receptacle 502, as indicated in
block 1108. When the memory card is inserted into the receptacle 502,
j the user’s account balance is downloaded from the processor 506 to the
smartcard.
The processor 506 (FIG. 5) can preferably determine whether the
card connected thereto is a smartcard or a memory card. To make this
determination, synchronous data is communicated from processor 506
to processor 502 as indicated in block 1200 (FIG. 12). Following
communication of the synchronous data, the processor 506 waits for a
reply as indicated in block 1202. If there is a reply, the processor 506
uses the memory card protocol to communicate in a first mode with
memory card, as indicated in block 1204. If no reply is detected in
decision block 1202, the processor transmits asynchronous data as
indicated in block 1206. If a reply is received, as determined at



-14 21 AUG 2002 6. A smart nenory card, conprising: a body; a smart card
devi ce including a processor positioned in the body; '5 and a nmenory card

- device positioned in the body, the nmenory card device coupled to the
smartcard devi ce, whereby the nenory card device is accessible by the
smartcard device for making a pay calg through a C6||U|ar2iQ&@9hﬂ§iz 10 7.
The smart nmenory card as defined in claim6, wherein the Simaricard device
. menory includes an electronically programmable read only nmenory. 15 8. The
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X 1210, the processor 506 communicates with the connected card as

indicated in block 1212. When processor 506 determines that a call is

finished at block 1214, the processor ends this routine. If it was

determined in decision block 1208 that the asynchronous data did not

achieve a response, the processor will return to block 1200.

FIG. 13 illustrates the insertion of an information card 1302 into
the information card chamber, or receptacle, 1304 contained within the
radio telephone 1300, according to another alternate embodiment of
the invention. The receptacle 1304 has at least two platforms 1306
and 1308 containing transitional devices and electrical contacts as
described in greater detail hereinbelow. In addition to these two
platforms 13086, 1308, a third platform 1310 is located opposite the
entrance to the receptacle 1304 to provide a positional stop for
information cards inserted thereto. In the preferred embodiment,
cantilevered springs were chosen for the transitional devices. However,
other transitional devices, including inclined planes and torsional
springs, can be used in a similar fashion and would still be considered
to be within the scope of the invention disclosed herein.

FIG. 13 illustrates the position of the information card 1302 in
the receptacle 1304 when the information card 1302 is properly

) inserted. During insertion, the card is moved past the first cantilevered
spring 1311 to the second cantilevered springs 1312. The second
cantilevered spring 1312 translates the information card 1302 towards
the set of electrical contacts 1314 such that the information card 1302
essentially lands on top of the electrical contacts 1314 with only a short
wiping, which wiping maintains a cleaning function that removes any
oxidation on contacts 1314 or the contacts (not shown) on the
information card 1302.

The spring constant of the second cantilevered springs 1312 is
greater than the spring constant of the first cantilevered spring 1311
such that the second cantilevered spring 1312 overcomes the
translation of the first cantilevered spring 1311. This difference in
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A third cantilevered spring 1313 is optional and 1s used to

translate the first end of the information card 1302 so as to remove any
moment created by the second cantilevered spring 1312 and the set of
electrical contacts 1314. In the preferred embodiment, the spring
constant of the third cantilevered spring 1313 would be less than that
of the second cantilevered spring 1312.

When the information card 1302 is properly inserted as
illustrated in FIG. 13, the electrical contacts of the information card
1302 rest with the appropriate amount of pressure on the set of
electrical contacts 1314. This electrical connection couples the main
processor 506 to the information card 1302 allowing data to be written
to or read from the information card 1302 by the processor 506. The
card 1302 can be a memory card 300 (FIG. 3) or a smartcard 100 (FIG.
1) or 200 (FIG. 2). Preferably, the processor 506 connected to contacts
1314 can determine the type of card connected thereto, in the manner
described above with respect to FIG. 12.

The receptacle 1304 is sufficiently large to receive a second
information card 1402, as illustrated in FIG. 14. The second
information card is inserted in juxtaposition with the first information
card 1302. When fully inserted, the second cantilevered spring 1312 is
pressed upwardly. Contacts 1424 provide a short wiping contact with
contacts (not shown) on information card 1402. Contacts 1424 are
connected to terminals 1426 of signal bus 1428. Signal bus 1428 is
connected to main processor 506. The second cantilevered spring 1312
preferably exerts a smaller force against card 1402 when the second
card is inserted than it exerted against card 1302 alone. additionally,
the force exerted by contacts 1424 plus the force exerted by cantilevered
spring 1312 is preferably equal to the force exerted on card 1302 alone,
as illustrated in FIG. 13. The second card 1402 preferably exerts a
force against contacts 1424 equal to that exerted by contacts 1314
against card 1302. Accordingly, both contacts have a force to make
reliable contact with the cards.
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: contacts 1424, terminals 1426, and bus 1428. Processor 506 preferably
includes circuitry for determining the type of card connected to contacts
1424 using the method illustrated above with respect to FIG. 12. Most
preferably, the main processor will communicate with a smartcard and
a memory card of conventional structure, regardless of which card type
is connected to contacts 1424 and 1314. It is noted, that one of these
cards is a conventional memory card and the other card is a
conventional smartcard. During a telephone call, the main processor
506 receives information required for GSM communication from the
one of cards 1302, 1402 which is a smartcard and receives account
information from the other of cards 1302, 1402 which is a memory card.
The account information is credited and debited in the same manner as
described above with respect to the smart memory card. Thus a pay
call can be made from a radio telephone by inserting a conventional
smartcard and memory card into the novel radio telephone. The
cellular telephone can also be used to increase the account balance in
the pay phone by debiting the users cellular account in the manner
described above with respect to the smartcard.
A smartcard 1500 (FIG. 15) includes processor 1502 connected to
an EEPROM 1504 via data bus 1506 and port 1508 via data bus 1510.
The smartcard additionally includes spring contacts 1520 connected to
processor 1502 via data bus 1522. The contacts 1520 are adapted to
| contact the port of a conventional memory card (such as 300) when
positioned in juxtaposition therewith.
Smartcard 1500 may be used with a cellular telephone 1600
alone, as illustrated in FIG. 16. The cantilevered springs 1311, 1312,
and 1313 in receptacle 1304 exert forces upon the smartcard 1500 such
that the contacts associated with smartcard 1500 make reliable
connection with contacts 1314, for communication with the main
processor 506. The smartcard is utilized alone to provide smartcard
operation in a conventional manner.
The smartcard 1500 is used in combination with a memory card
300, when the memory card is inserted in juxtaposition therewith, as
illustrated in FIG. 17. When the second card is inserted into the
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receptacle 1604 as illustrated in FIG. 17, the spring contacts 1520
make a wiping contact with contacts on memory card 300. This creates
an electrical connection between the memory card 300 and the main
processor of the cellular telephone via contacts 1520 (FIG. 15), data bus
1522, processor 1502, data bus 1510, and port 1508. In this manner,
the smartcard 1500 is used to establish a memory card call using
memory card 300 through the smartcard 1500 and a single set of
contacts 1314 in a cellular telephone.

Although not specifically described herein, it is envisioned that a
smart card memory could be provided which includes a smartcard
device and a memory card device which are not interconnected. The
smartcard device and the memory card device would operate
independently. A cellular telephone, including two ports associated
with a receptacle, can receive the card and communicate with both
ports as required to carry out a pay call using the smartcard device
information and the memory card device information.

Thus, it can be seen that an improved smartcard is disclosed
which facilitates the use of a debit card in a cellular telephone.
Additionally, the smart memory cards are more versatile than those
utilized heretofore. More versatile devices for use with information
cards are also disclosed.
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We claim:

5 1. A dual card, comprising:
a processor adapted to communicate with a cellular telephone;
a memory coupled to the processor storing memory card
information and smartcard information;
a first port adapted to be coupled to a smartcard compatible
10  device, the first port coupled to the processor; and
a second port coupled to the memory and adapted to be coupled
to memory card compatible device, whereby the processor can use the
memory card information for a smartcard compatible device, or the
memory card information may be accessed directly from the second

15  port for use by a memory card compatible device.

2. The dual card as defined in claim 1, wherein the memory

includes a first memory and a second memory.

20 3. The dual as defined in claim 1, wherein the processor is coupled
) to the first memory through a first signal bus and the second port is

coupled to the memory through a second signal bus.

4. The dual card as defined in claim 3, wherein the memory

25  includes an electronically programmable read only memory.

5. A cellular telephone and the dual card as defined in claim 1,
wherein the cellular telephone includes a port to connect to the first
port and a circuit in the cellular telephone to communicate with the

30 memory through the processor.
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a smart card device including a processor positioned in the body;
5 and
a memory card device positioned in the body, the memory card
device coupled to the smartcard device, whereby the memory card
device is accessible by the smartcard device for making a pay call

through a cellular telephone.

10
7. The smart memory card as defined in claim 6, wherein the
smartcard device memory includes an electronically programmable
read only memory.

15 8. The smart memory card as defined in claim 7, wherein the

smartcard device memory includes an electronically programmable

read only memory.

9. The smart memory card as defined in claim 6, wherein the

20  processor is coupled to the memory card device.



