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1 'Card! card reader and nethod for protocol selection The present

I nvention relates to a card, to a card reader and to a nethod for protocol
sel ection. Backcgr ound The exi sting_ comruni cation standards for
smart-cards (mainly the | SO 7816- X fanil} of asynchronous standards) inpose
that at |east a basic protocol called T=O has to be inplenented in each
smar t - carGardihicadshsteade) aml method forl prbeogobyseletotah wherein the
card is always slave and the reader is master. A byte is comunicated by
the sending of 10 bits (a start bit, the 8 information bits and a parity
bit) plustRe Qrasent fovsmbion relatiest koen cardl, couph ecard yrader \Aish to

card i s iNGRERE I#8:0 A JRRAN se8@ctdonash delivery machine, a pay-TV
decoder etc), both sides firstly begin to in- teract according to the

protocol T=0O If the card supports a fa- ster T=O or a different protocol,
then both sides switch to the second protocol by the neans of a Protocol
Type Selgﬁtuonr PTS) procedure (described in the | SO standard 7816- 3)

t her eby = g the initial transm ssion rate and/or the T=O protocol
and initiating a new conmuni cation according to the new protocol which

par anet e : ' NelV[ AP eLyee - arties.

| nventi or?% g\%ljﬁsééﬁq%?ar pr%%é&&rgegﬁgggggggb%é@i ér}g%%e%gl%%%e(%ﬂiycms

ai - nmed tEBOWGHaL6-X dfamityoosr agyscbrofeospsbandatds halmpose sthporat

what soevaey, | R{gd s e~179AreLacal o Ut CJméF%ﬁgh
exchangeqteﬁée&ggr aiﬁr?leétlg!r rg:}ﬂ'o[c%g. ﬁg%gﬁﬁo?ogoﬁ‘i‘% {t:lﬁ kt’%e:[r ader t'a%n?hﬂ geach

sol ut i on St S@8d-om t he di sadvantage that the inplenen- tation of the T=0

has to banienedgid Meocdsd a a0t 1980ybYER§ERY protocol wherein the card
is always slave and the reader is master. A byte is communicated
by the sending of 10 bits (a start bit, the 8 information bits
and a parity bit) plus a guard time of two bits between each
couple of bytes.

When a card is inserted into a reader (eg. a cash delivery
machine, a pay-TV decoder etc), both sides firstly begin to in-
teract according to the protocol T=0. If the card supports a fa-
ster T=0 or a different protocol, then both sides switch to the
second protocol by the means of a Protocol Type Selection (PTS)
procedure (described in the ISO standard 7816-3) thereby abando-
ning the initial transmission rate and/or the T=0 protocol and
initiating a new communication according to the new protocol
which parameters were transmitted during the PTS between the two
'~  parties. ) T T o
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This standard procedure has the big inconvenience that cards ai-
med to work in non-T=0 or faster T=0 protocols have to support
whatsoever the initial low-rate T=0 protocol just for being able
to exchange the parameters of the new protocol with the reader.
Such a solution suffers from the disadvantage that the implemen-
tation of the T=0 has to be done in the card {(about 500 bytes of
code} where PROM space is very limited.
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code) mhere PROM space is very limted.

2 It is one object of the invention to disclose a card which does not
need a start-up protocol. This object isqyreached by the card disclosed in
claim1. It is a further object of the invention to disclose a

respectivg card reader. This object is reached by the card reader

di scl osed™ i1 PO PRI eCt qf the Hinventien &g ddscipsena Fav@nviben t@oes

di scl ose movehded 4 ostapt-aipAotRIACt T sWbbgBcbt b ki $88chb8 'yvggé|a$f&afd
c

and card [..This object is reached by the nmethod disclosed In alm
7. In ?%%gfﬁﬁ%%t}%egﬁﬁﬁﬁ nd card reader system which still re- mains

| SO conpati ble, the need to i npl enent such a double pro- tocol can be

overcone.ItEfé:I"hrﬁ?dﬁ{ | | A r ; e.g._an array, of
light enitfing diodes %ﬁ;? pé£§§g§¥%%q§9§§§§§8 5%3?%%8%8%?0?5F38Qﬁc ive
al t er nat i SR TR o Bty sRdariniicareashed byr thet caridngeader disclosed
wel | -def inled=gewef ri cal sector of the plastic support of the card.

Mar ks, e.g. holes or reflecting areas, are done in or on the plastic
support of the cards in order to encode the protocol ty- pe supported by

the card.It figd herfnien@bIRIDES ofothel aveaESah, tol BEsEESEIE 5 GROSISIEr S04 he
ard a t the pure | SO procedure, |If,

card as 0O 7816-,3 d appli,es to

on the ot ec#ts%ca%,s%erc%sl%lw l(‘fgt gl(tf‘égasfaﬁet BadBVeRFtye i frrdiandi@%fd rect | y
t he di al agpddert heThirsotobgactt Her elepchededy tHbemeehbe Cdif@l Gsadsi € agn ey Nade
fromrobust paint (silver, gold, copper) or can be sheltered by |acquer.
Wien a card is inserted into the card reader, the detectors

(phot oreceptors) detect the existence or the absence or the di- stribution

of the ek A dvedRSRe chhaS ahff BRPR! LB3akP SYBLYR; which still re-
mains ISO compatible, the need to implement such a double pro-
tocol can be overcome.
Each reader is equipped with detector means, e.g. an array of
light emitting diodes and a respective array of photoreceptors,
or alternatively, with electromechanical means for detecting ho-
les in a well-defined geometrical sector of the plastic support
of the card.
Marks, e.g. holes or reflecting areas, are done in or on the
plastic support of the cards in order to encode the protocol ty-
pe supported by the card. If there are no marks (or vice-versa),
the reader considers the card as an ISO 7816-3 card and applies
to it the pure ISO procedure.
If, on the other hand, marks were detected the reader will in-
itiate directly the dialog in the protocol thereby coded.
The reflecting areas can be made from robust paint (silver,
gold, coppgr) or can be sheltered by lacgquer.

When a card is inserted into the card reader, the detectors
(photoreceptors) detect the existence or the absence or the di-
stribution of the marks and transmit this information to evalua-
tion means in the reader. The geometrical position or number of
the marks codes the protocol type(s) that the card supports and
the communication is initiated directly according to the said

protocol(s).
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tion means in the reader. The geonetrical position or nunber of the marks
codes the protocol type(s) that the card supports and the conmunication is
initiated directly according to the saidqprotocol (s).

3 In princi pI e the inventive card incl uSes in a plastic support a chip
wth nme |ch rotocols for communicating with a card reader
are store %%Ri%a‘? WQ sRrgodneduderi 4n af phastipr suppott nar ks

on or in a:lln,p tr)nﬂ:kd|mémmiqutm&{n§,myrprwml@ﬁo%&o@_tmmgcgokscgr 851 84§y Sai d
card rea Oaf S& \/‘g da an r ectlv operation node for conmuntcating
with sai it eg‘g eIpb¥demeft Sasd kae feavepedieg card
are resulalkﬂgld ragfin sehied rxﬂsqmnolvmadmsemeb&: Qhah.ﬁﬂ} the'@l@ii:ﬂ%@i@nt he

i nventiv J¥l Chl rea 0 nicating with
t he chi pe% sald carcfu5| r‘{’éﬁ?‘paﬁ? %Ireg &n SP‘thFa’é‘ﬁnF‘F? SkRF RE- t he
li ght of Y@ftekhg S sirsneaiiived Cmemlilos wbdsakdrcaommaniicaeind welt bysdight
det ecti ngzHm®|#aNS, whereby the kind of protocol for communicating with said

chip is selected accordingly. =~ Advantageous additional enbodi nents of the
i nventive card reader are resulting fromthe respective dependent clains.

In pri nc|Aﬂmnﬁ@edueerﬂddi@:l@h@@ﬂb%d&hﬁbhﬁ?' Sffeﬁe PLAY SOl vE Ssa ddac‘#fé) n

bet ween a sugp: carck card reader, whereby at_|east one kin
pr ot ocol 5% feﬁé’&ﬁ§18f3 dgpgndaky ?ﬂﬁl%%u d card reader
comuni cates with said rrermry means using said protocol/s, whereby: - when

conmuni oo AR e e dreRE Lie! Ear AT Byartorac i fy dHe R 51 or

and/ or n@%’erfqrf ceamenigatdngi wishi theachipsofigsaid i ghtd amdrg ny ;&Q;W

;[jgteel:'t?:‘]ttd&fol"“&h@“a' 31gRR- ehfieklifg BY¥.58Ld E'ﬂékflg?l{g JESa NG oy d nght
%rolled by marks of said card and received by light detecting
means, whereby the kind of protocol for communicating with said
chip is selected accordingly.

Advantageous additional embodiments of the inventive card reader
are resulting from the respective dependent claims.

In principle the inventive method is suitable for protocol se-
lection between a such card and a card reader, whereby at least
one kind of protocol is stored in memory means of said card and
said card reader communicates with said memory means using said
protocol/s, whereby:

- when inserting the card into said card reader the type of pro-
tocol for communicating with said card is detected by iden-
tifying the distribution and/or number of marks on or in said
card using a light emitting source, the light of which is con-
trolled by said marks and received by light detecting means;

- the kind of protocol for communicating with said memory means
is selected according to said distribution and/or number.

Advantageous additional embodiments of the inventive method are
resulting from the respective dependent claims.
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- 'the kind of protocol for comunicating with said nenory neans is sel ected

according to said distribution and/or nunber. Advant ageous addi ti onal
enbodi mrents of the inventive nethod are4resulting fromthe respective
dependent cl ai . 4 Draw ngs
Preferred enbodi nents of the invention are described with refe- rence to
the accoPPR¥BEY drawi ngs, which show in: Fig. 1 structure of the
i nventive smart-card; Fig. 2 structure of the inventive card reader

Preferreg_epbodi gpents _, The nmenobry-card or smart-card in Fig. 1 contains
within i?ge ?Egegfé%bggﬁmﬁﬂqsiﬁfa¥ iiFventiee ﬁﬁﬁk§€§$Fib3§9Wibhrraﬁees or
re- fl ecrenee ateashevha edomde, NP RN ingdl ewhier LRbHQr fRtion. The nunber of
marks is preferably in the range of 1 to 8. In Fig. 2 the card 28 is
inserted into a reader. In this reader can be a hole 27 through which the
li ght ofFigght enittsmuativreodds thk dnvehtdwy eihet-baght source(s) passes,

receive - cordi receptors .24. The reader contains
al so a an%ar/t a‘?card Cﬂ%éﬁ%&ﬁ% %ﬂﬁ?@%’%{%ﬁg’gﬁaﬁa §°3FCthe phot or ecep-
tors transmt a protocol type code 25 to a microprocessor 23, which can

operate accordingly with data 26 stored in the chip 13 of the card 28. If

the mar of the card are reflecting areas, the photo-recept- ors 24 are
| ocat ed HE ide of the reader. The |ight source and the
phot oreceptors can be replaced by re- spective el ectronechani cal neans,

. . n r L3 L] * L]
€9 an'fHéEieégr§¥%é¥gné% smart-card in Fig. 1 contains within its pla-

stic support 12 a chip 13 and marks 11, e.g. four holes or re-
flective areas which code protocol selection information.
The number of marks is preferably in the range of 1 to 8.

In Fig. 2 the card 28 is inserted into a reader. In this reader
can be a hole 27 through which the light of light emitting di-
odes 21 or of amy other light source(s) passes, received by ac-
cordingly arranged photoreceptors 24. The reader contains also a
smart card chip reader 22, The output signals of the photorecep-
tors transmit a protocol type code 25 to a microprocessor 23,
which can operate accordingly with data 26 stored in the chip 13
of the card 28.

If the marks of the card are reflecting areas, the photo-recept-
ors 24 are located at the light source side of the reader.

The light source and the photoreceptors can be replaced by re-
spective electromechanical means, e.g. an array of conductor
springs throughout the card's holes.

The inventive smart-cards or memory-cards can be produced chea-
per (less PROM memory) than existing cards and can be used e.g.
for pay TV and banking purposes.

Also more memory can be dedicated for the actual application.
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sﬁrings t hroughout the card's hol es. The inventive smart-cards or
menory-cards can be produced chea- per (less PROM nenory) than existing
cards and can be used e.g. for pay TV apd banki ng purposes. Al so nore
menory can be dedicated for the actual &pplication. 5

A ainms 1. Card (28) including in a plastic support (12) a chip (13)

with ner@k3iméans, in which protocols for communicating wth a
card.reader are stored, characterized in that said card has for coding
a kind of said protocol marks (11) on_or in it t he distribution and/or

nunber of- wifa¥f | 2 &Hetlnqlawling dai @ plasgdcdsppRasE 152) sl €eiP nflh

respective cpeflimébrpaaryy, in vﬂﬁmgix@@bbawﬁfbb &R {dg)with 2.

Card according to.claiml, ch teri in. that i, d Kk , 11

ol es- and! ors FET b AR A Seored, Sharageentapitiot bty FRidfand Has
char act er i zefibr rcadiatg teheéciatt of sasdnperotogplpmaskacéll) obn sar dimeiks (11)
I ndi cates a ) : %mx' I i f ' r d d
(22) for a c%%e%%%t)n%ic%gé{cng é#gr?y o‘re%g gi vn’gﬁ%ﬂ 18 ?%tﬁ?é%% ?#g ugres

a card- chi p cartiareqd®) fax ssdeahingaan respesgiwet apenation pneds)fef said
card using i ar i q hn that said card reader
ac&fgﬁfr?i;% ifPqrich sdidC RN Qq_(';%

I ncl udes al so emtting soufce 1), the light of which is
controll ed by marks (11) of said card and received by |ight detecting

means 2, (Zhrd Wiciidd e Kididiel 1r ehasttbelzeaMuNt 8t | S81dM hdrks
said chip is, sel ected accordingl Reader according to claim 4,

char act eri ze#¥n 3% 5 35 'refﬁ'ect:.ng areas. .

3. Card according to claim 1 or 2, characterized in that the ab-
sence - or presence - of said marks (11) indicates a purely
ISO compatible kind of said card.

4, Card reader (22) for a card (28) according to any of claims 1
to 3, which includes a card-chip reader (22) for communica-
ting with the chip (13) of said card using a protocol, cha-
racterized in that sald card reader includes also a light
emitting source (21), the light of which is controlled by
marks (11) of said card and received by light detecting means
(24), whereby the kind of protocol for communicating with
said chip is selected accordingly.

5. Reader according to claim 4, characterized in that said light
emitting source (21) and/or said light detecting means (24)
are in array form.

6. Reader according to claim 4 or 5, characterized in that said
light emitting source (21) and said light detecting means
{24) are replaced by respective electromechanical means -
especially an array of conductor springs throughout the ho-
les. ;

7. Method for protocol selection between a card according to any
of claims 1 to 3 and a card reader according to any of clg?ms
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emtting source (21) and/or said |light detecting neans (24) are in
array form 6. Reader according to claim4 or 5, characterized in that

sai d light emitting source (21) and sg d light detecting neans (24)
are replaced by respective electronechanical neans - especially an array

of conductor springs throyghout the ho- . Method for protocol
sel ection bet r HRE (ﬁ'tdllr?g'istto%kindopchﬁpﬁﬁcqltbSSS'é‘Ptﬁe% ‘ar d

readE_r Scc](c)rdﬁanmrp mm@{(xﬂgnim of sald card (28)4a£1§ Saidhesedyradaédeast
one kind of p sai

(28) and sai d‘E Q‘gﬂf%% é e @&ﬁ%meggtré's ﬁ Eﬁ?égn%%%ypﬁ%%‘?l%djcfs?ng

sai d prot ocol¢lgaraCtemimcadlmrtlme:d in that: - when inserting the card
into said card f o] aid
card is detect eﬁgeﬁééﬁcfrﬁo%ﬁ cart%&'rng gu?%‘gﬁ g%%@%ga%ﬁﬁbg%%%fo rks
(11) on cﬁrqtﬁ?%ﬁ oﬁ%rqpn@wlqagw aulthgnaléncardngsSMeet@my t he
light of whiciudise LM !drRd d%bi%%t&%hk%na?errﬁﬁﬁb&fdoPymarks' ULy on

det ecting neans protocol for comunicating

24
said menory ¥ 1(n ga&r% ‘{ai’?ﬁi %ml é‘séélgeé‘t é&935c8¥‘é|¥:ﬁ§n§os@é¥‘€le d(%%h bk on

andé olr_ ) nunbgt of &hildi Hed mlerodug/a b9 ﬁh%&rinéﬁkégé\ﬁ@%@ééiﬁé’d'ﬁyt 22;
sai i ght t urce or sai i ght detecti-ng neans

are in arraylfltﬁfr‘ﬁ&tf%%ﬁ a‘&l‘@ ngto claim7 or 8, characterized in
that said - |tihghtkiew tdfi myrotawode f@%l):ommdnieaﬂlhgghitldeéaeminﬂ@ndsmyarme-

(24) are replgged fy 1r S%%Cts‘e‘i%c%%nEcgg‘i“ﬁi‘hbngoaggfédéfgtéz%utlor? and/or

el ect romechani cal prin
number.,

8. Method according to claim_4, characterized in that said light
emitting source (21) and/or said light detecting means (24)
are in array form.

9. Method according to claim 7 or 8, characterized in that said
light emitting source (21) and said light detecting means
(24) are replaced by respective means operating according to
an electromechanical principle.
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