
j· 
ji 
!i .. 

' -~ ,. 
:..,; 

j1 

!'. 
I 

I 
r· 
I ,. , .. 

33 45019328 
n° 01llt58 

PC-0\RD HAVING "SEVERAL_~COKJNICATI~ P~. 
~:____~~~~~~~~-

Th~f llmiH1rnrf 1ilif 
1.'he present invention relates to PC-cams and in particular thOse usad for 
obtaining goods or sexvices. The standard exmiple is that of the prepaid tele-
phone card making it possible to make telephone calls fran public call boxes 
without having t:o use coins or tokens. 

To facil:i.tata the description of the present invention reference wil.l. solely 
be made to telephone- cards, but the jnv~t.ion is also usable in much wider 
applications of very var:ymg types.such as bank cards and tile like. 

1\. problem which is e'1'er more . frequently encountered . is the ocmpatibi].j,ty 
beL-ween the PC-cai.'ds issued by a f:lr.st se1:vice provider and those ·issued by 
another service provider, even when the seL"Vices supplied are ver:y s:imil.a:r.. 

The case of the telephone card is a perfect excrnple of: this problan. A catd . . 

issued by the tel.ecoomunications bodies of one_ country are physically very 
similar, i.e. with the same standa:r:d d.imensions, to those issued by anoth~:r. 
counhY. The positiOh of the electrical.· contacts on the card and the nunbe:r. 
of such contacts· are also fixed by the same international standard. Thi.a means 
that a car.Cl is1Sued in one country can be physically inserted into a reader 

corresponding to the sys~em of another country. However, it ·wiJ.l still not 
operate in said reader, because the ccmnw\ication pi."Otocola bet-ween the cam 
and the reader do not correspond, so that the reader emits signals in accor­

dance with a pL"Otocol wM.ch the cai.'d does not understand. 

·111e tenn "protocol11 is intended to co~ both the time organization of elec­
trical signals passing between the cm-d and the reader and their. spatial. organ­
izaUoo, i.e. their presence on a particular physical contact of th~ card or 
reader. 

ln nwnerous casas, it would e.g. oo preferable. for a French card holder to be 
able to u~e J1is card in Gennany should the need. arise, despite the protocol 
difference between the re\".lder.s of the 'two coontr.ies. 

To pi:ovide a 1~ro canplete illu!Stration of thfa problen, reference can he made 
to the standards which define the protocols for. dfff~nt systems using oonven-
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tional PC-ca:cds with eight contacts and a synchronou!3 and sequential caununi­

cati~ mode.. In France the standm:d usoo is called TSlOOl, in Germany SLE4403, 

whilst other countries use standard TSlOOJ. or SLE4403 or TS1301. These are 

standards corresponding to synchronous operations of the cam, i.e. control.led 

by a clock based on the .carii read.er. The operations to be carried out are 

extremely simple: reinitialuation: reading ~ data item at the c:urren~ addressi 

incrementation by one addr.ess position; progrmming or erasing at the rurrcnt 

address, etc. 

If tl1e eight contacts of the cal'Xi are called VCC, vss, VPP, CIJ<, I/O, Rb"T, FUSE 

md PR03, :i.t can be seen that the first five symtx>la are the sane for all 

these standanis and respectively corresPond to: 
. . 

VCC : Pos . .i.tive supply voltage 5 V 

VS$ : earth/ground. 

VPP program1ing voltage (approx. 15 v) 

CJ.JC . clock . 
I/O . data input/output.· • 

Howcaver, the three other contacts hava different meanings aooozding to the 

different standar.ds. 

In standard 1'$1001, the FUSE oontact .i.s a general activation contact. If it 
ls at v.ero, a resetting operation is J?ei.foiined and it must be at l for the· 
operat.i.ons of reading, address :incrE1Tienting or progranning in the cam. The 

oont:act RST defines whether it is an incrementation operation (RST = 0) or 
. . 

pr.ogrmming operation (RST ... 1) on the rising front of the clock CLK. Reading 

takes place in all cases on the falling fJ."'Ol'lt of the clock CLK .-

in standat'd TS1301. it is the signal RST which def.int:!s the activatj.on (RSI' = 1) 

or the rein:l.t:t.alization (RSI' = O), the contact PRCX; defin~ng whether or. not 
. w 

there is programl:i.ng. ~eading takes place on the f all:U1g f;r.ont of the clock 

CLl< and address incrementation on the rising front of the clock CLK. 

l"inally, in standard SLE4403, the contact RSr fulfils a double function, namely 

reinitialization if it iasts sufficlently long and progt"ann:i.ng on the rising 

front of the clock Cr..T< if there has previously been a short positive pulse on 
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· Rsr and addre..qs in~:r.ementation in the absence of such a shor.t prior pulse· on 

nsr. In all cases reading takes place on the falling front· of the cl.ock CLK. 

1'his makes it clear that .it is impossible to make a cares' operate in a reader, 

which applies to it signals wh:i.ch ·are different fran what :i.t can understand. 
. . 

It could be .imaginecr that the r.eader. would be able to carm.micate with several 

types of cards and its operation is adapted to the cam which is inserte:i. · 

However, in practice, the p}lysical processing ·of the signals produced by the 

reader and intended for the card takes place in a fixed manner, either in har:d­

.ware (i.e. cables logic) or in firmware, i.e. under the control of a !01. It 

would therefore be necessacy to change or modify the r~ers and not merely 

their operating software if the readers would have to be made adaptable to 

. several card types. Moreover.,. even if the cam reader has several .. different 

pi"Otocol circuits, the user woul.Q have to ind3.cate which type of card· he was 

going to insert. 

SlMARY OF 'I'HE INVENTIOO 

Accoming to the.invention, in o:r:der to be able to insert cards in readers. 

oPSrating acconiing to di.ff.er.ent comnunication protocols, it is proposed that 

in the card there are: 

- seVeial convers.ion c:i.rcu.i.ts, each of which is able to convert into instruc­

tions. performable by the caro the electrical signal.s received f:rom the reader 

accoJ:d:ing to a given protocol, each of. the different conversion circu~.ts corr­

ospond.ing to a different coomunication protocol, 

- and a protocol selection ci't'cutt, incorporating an auxil.l.ary conversion 

·circuit, the latter being able to produce specific instn1ctions pe.r.fomiable by . . 

the card, said specific. instructions befag usoo. for the selection of one o:f the 

conversion circuits and being produced f:ran electrical signals which can be . 

produced in al.l the protocols • 

. In practtce, the invention consists of ~ssentially using thoSe card contacts 

wh:i.ch have ~entical or very similar mean.ings in all the protocols in order. to 

make a prior selection of the protocol which will be a\lbsequently used i.n 

practice. Then use is made of th~ appropriate conversion circuit acco:ro.ing to 
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which the ccmnunicatiOn takes place with the chosen.protocol. 

The x-eader. oonmun.icates with the.card during the initial protocol.selection 

phase temporarily using a s.in'plified protocol perfox:mable ~ all reader lypes, 

no matter what their nomial exchange protocol. 

Preferably it is ensured that said s.inplif ied protocol is mainly constitutai 

by a part ccrnnon to all possl.ble protoeois, so that the reader can conmunicate 

simply using its ·own protocol, no matter what this -is. '!'his makes it unneces-
. . 

sm:y for the reader to have to use two successive protocols, i.e. f:i.rstl.y a 

simplified protocol and then a canpiete protocol and.this in particular malces 

j.t possible to use the roctders of diffei."'erlt types wh:l.oh havo already been 

installed. 

During the initial phase, the cam then intexprets the protocol of the reader 

as a special protocol, wh.:i.ch makes it possible to perfonn al.l. thG operations· 
. . . . . 

necessary for the selection of. a future exchange protocol. It is the auxii­

iacy conversion circuit which carries out this intexpretation of the s.:i.gnal.s 

received fl.'"00\ the reader d\lring the initial phase. 

Specifically, in the eXM1Ple of the cards having eight·contacts r.ef:erred to 

hcre:i.nbefore with five cannon contacts (VCC, VSS, VPP, CLl<, I/0), use wiJ.l 

essentially be made of the clock contact (CLK) for producing the selection 

instructions. The contact RS1' will be used for confinning the selection made. 

The data input/output contact ( I/0) wil.l be used for reading operations. The 

supply te:r.m.inals are alao used because they are cannon to the different proto­

cols. However, in principle, the terminals PR'JG and FUSE will not be used. 

Preferably, in a s:lmple PC-cam applicat:ion in which the instruct:i.ons pcrfonn­

able by the cam :relate to the mero:ry tmd are five ·in number ( init:i.al:h~ation, 

reading, address incrementation, p:r.ogrcmning, oraeing), use is mC:lde of part of 

the cam memo:cy for storing a bit representing the protocol which is to be \1sed. 

ThUs. use is made of a simplified protocol ror enteJ:-ing in said memo.r.y tho bit 

idemtifying the protoco_l to be used. 

Preferably, i.f a clock contact: is (Jne of the crn1oon contacts to the differ.ent 
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protocol.s; accomi.ng to the invention for tbs protocol selection phase 

specific instructions will be performed, whose meaning will be modified as a 

function of the d\iratwn of a clock square \'lave pulse appearing. on said oon-. 

tact. In this case, it is particularly de~irable to ensure that p:oogrcrnning 

or erasing instructions in a manoz:y correspond to a long squaz-e wave pul.se time 

and readirig instructions correspond to a short square wave pulse tliTie. 

·rhe auxiliary con~sion circuit is then able to receive the clock signals fron 

the reader and is also connected to the read.er by a data input-output·. It 

preferably at least suppl.;i.es the foll<Ming :i.nstructions: erasing ·the state of. 

a bit in the presence of a· long clock signal; progranning said bit in the pr.es­

Ence of a second long cJ.ock signal .:inmediate1y foll~ing the first without 

:interposing a·short clock signal between them; and incrementing by one address 
bit the memory activated by the rising front of a short clock signal. 

The fol.l.0t.ting specific supplenentary instruction can then be perfoDl'I~: reading 
of the state of a bit and transmission on the data input:.Output contact acti­
vate4 by the. falling front of a short cl.ock signal. 

BRIEF DE9::RIPI'I~ OF WE DRAWINGS 

The inventj.on is described in greater ~etaiJ. he.r.ei11af.ter. rel.ative to non­

l:imitative e1T1bodiments and with reference to the attached drawings, wherein 
show: 

Fig. 1 

· Pigs. 2 & 3 

Fig. 4 

The general circuit diagran illustrating the perf:oxmance of the 

:invention. 

In exemplified mannar port.ions of the conversion circu:i.t of the 
diagran of fig. 1 with the corresponding t:llning charts. 

An· enl:>od.iment of the .a1.1xiliary conversion circuit accom.ing to 

the invention. 

The timing.charts corresponding to the d.iagran of fig. 4. 
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DE'rAILED DESCRI'PTICN OF 'IHE INVJ:NTI~ 

Fig. ]. is the circuit diagran making it possible to perfor.m the p:cesent inven­

tion in the excmiple of. a l'C-card (such as a prepaid telephone card). Fig. 1 

more specifically shows· the ci.rcuil:s incorporated into the PC-cam and enab­

ling the latter to be inserted in readers operat:lng aoco:tding to different 

protocols • 

ln a conventwnal PC-card chip the folJ.owjng elements would be pre6ent: ~ 

- external access contacts connecting the chip to the reader, there being eight 

such contacts here which are designated VCC, VPP, VSS, CLK, I/O, RSI', fUSE, . 

Piro~ 

- a memory Ma-1, e.g. an 1j:EPRM (electrically erasable progranuable read only · 
memocy) • This manor.y is sequentially addressable in the most widely used case, 

i.e. a unit-incremented address counter.· CJ71' controls an address decoder DEC . 

in or.der ·to successively designate the d.i.fferent memory woms; 

- logic control circuits for the manozy, generally designated atD, which make 

it possible to establish on the rows and columns of the manory cells the 
voltages suitable for perfomdng the various operations necessary for the f.uno­

tion of a menocy1 in this case there are e.g. five such operations: reading the 

content of a cell at a given addreas, Pt"09rannin9 a cell at said address, 

erasing said cell: inc.r.enentation of the address to pass to a following cel.l; 

reinitialization of the address counter c~, which def:lnes the current· 

addr.ess - said circuits CMD wl.11 not ~ described here. because they are of a 

oonventional·nature and are dependent: on the 1nanory type used: 
. . 

- a cooversion circuit able to receive the signals emitted by the PC-card 
re.'.lder on· the card.contacts and able to transfox:m them .into .instructions 
intended for. the control circu~.t CMD in order to make the latter· perfo.nn the 

operations indicated hereinbefor.e as a function of the inst:ruction received; 

the conversion circuit di~tly receiving the signals. f;ron the reader and 

establJ.shes the orders necessacy as a function of the spatial: and time o:rgan­

jzaH.on of: said signals and these o.r.ders are transmittei to the control circuit 
Qllll). 

According to the invention, on the chjp there are the sare access contacts, 
the memo.:cy MEM, the scne control circuit 01D, but there are several different 

oonve.i."'Sion circuits o;ivl, OIV2 and CNV3, each ful.f:illing the function of the 



·! 
~ 

.j 
·! 

33 450 i 98·28 

- 7 -

pri~r art oonversion circuit, bJt each for a different protocol.. In additiai, 

on the chip there is a protocol selection circuit able to select a pait3.oular 

conversion circuit and coonect it to the conb:ol circuit CMD. 

The protocol selection circuit is intended to carcy out this selection on the 

basis· of: an order received fran the reader.. Thus, the reader wil.l start a 

dialogue with the PC-card by :indicat:ing to it the protocol with which .it func­

tions, so that the card adapts to said protocol. The difficulty is that the 

card must .be able to understand the instruct:l.ons fran the reader, whilst still 

not knowing which is the protocol. 

Thus, acoon!ing to a feature of the invention, th~ protooo} selection circuit 

mainly has an au>eilia:r;y conversion circuit CNVA ab.te to tanporarily C01municate 

with the reader accoming to a conci.9e dialogue mode making it possible to 

determine the protocol to be used subsequently in order to cont.inue the data · 
exchange. The auxiliary conversion circuit has the special feature of essen­

tially reacting as a function of signals, which can be very easily produced in 

all protocols liable to be usoo •. 

In the present case, the au)til:f.acy conversion c.ixcuit CNVA receives the supply 
; 

voltages present on the textninals VPP, \ICC, VSS and also receives the clock 

signals fran the reader appearing on the tenninal CLK. It receives the signal 

present on the tenninal RST. Finally, it is connected to the input/outp.1t 

tennj.na1 I/O, mainl-:Y for transm:i.tting infoxmation to the reader. In the 

exatple described here, it is considered that these five cont~cts or tennjnals 

receive signal.e of the sane nature in all tha protocols and make :i.t possible 

to tanporarily establish a s:iJTpl.if .i.ed proto001 ·which is only used dur,ing the 

protocol selection phase. 

'l'hus, the auxiliar.y conversion circ..-uit will establ.i.sh .a small nllnbel: of chec-. . 

Jd.n.g or cait:rol signal.a intended for the control cir.cuit CMD, rut only during 

an initial. phase during· the introduction of the card into the reader. Several 

pra<?tical. possibilitie~ exist. In a first possibility, the protocol selection 

circuit can designate the protocol to be usoo during the operation taking place 

and without permanently recording in the cam a protocol identification to be 

used in the fut-01."'e. This would be the simplest solutj.on. 

However, preference is given to a solution fo which the protocol identif icatiori 

I 
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. . 
·to be used is recorded in non-volatile manner in the cam and renains for as 

long as the card .:i.s not introduced into a reader hav.ing a different protocol. 

When the card is introduced into a reader of a different type, the :infonoot:i..00 

relat:i.ve to the protoco;t. is modified :in a noo-Volatile manner. This is the 

case described in g~ater detail hereinafter. 

Preferably, accoming to the mvention and in the case of a PC-card, the first 

oddr.esses of the memory are used for recording a word representing the protot."01 

to be usE!d. · 

In a simi;>l.e j,llustrative example, it will be considered that each of the memocy· 

woi::ds canprises a bit and that. the successive addresses of the memory desig­

nate successive b.inacy cells. The first three cells of the memory are used for 

qesignat:i.ng the protocol. to ~ used. For exanp1-e, if p.rotocol 1 is to be used, . 

a bit l has to be stored· in the fi-rst address, the other two being at zero. 

If it is the second protocol which is to be used, a bit l will be.entered in 

the second cell and the two oth~ are at zero. Finally, if it is the thitd 
. . 

protocol, the bit of the third address must beccrne 1 and the first and second 

are at zero.· 

The state of the th.ree first menory cell.s is used for defining the state of 

thr.ee bistable flip-flops Ll, r .. 2, i3, each of whj.ch conb::ols the putting into 

or out of operation of a respective conversion circuit Cl'Wl, CNV2, CNV3. In 

nonnal operation, only.one of these· thr.ee flip-flops is in a state putting a 

oon\Tcrsion circuit into operatj.on and only one protocol can operate at once. 

Moreovar, a supplementacy bistable flip-flop 00 makes it possible to put out 

of ser.vice the three conversion circuits CNVl, ON2, CNV3, whilst putting. int~o 

sexv:i.ce the auxiliacy conversion circuj.t CNVA. 

The control of: the conversion cit'CUits by the flip-flops j_s _represented symbol.­

ical ly in the drawing by transistors, which are controlled by a flip-flop and 

which connect the outputs of a respective conve.'l'.'Sion ci.x-cuit to the.contr.ol 

circuit 011>. The prevention of putting into service of the conversion circuits 

CNVl, CNV2, CNV3 by the flip-flop LO is symboli?.ed by the logic AND gates Gl 

to G3, each placed between a flip-flop r .. 1 to L3 and a respective r .. onve.r.sioo 

cil;"ct1it: CNVl to CNV3. These l\ND gates all have an input controlled by the 

f1ip-flop W and an input connected to the O\itput of a flip-flop Ll to J,,3. 
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The positioning of the flip-flops Ll to r .. 3 as a function of the content of the 

memo.r.y MEM takes pl.ace by means of the gates G4 to G6.making it possible to 

transmit to each fJ.ip-flop the state of a respec~ive bit fn:m among the f:irst 

three bits of: the manory. These gates are opened by output lines of the 

decoder DJOC: (corresponding to the first three menocy positions) • They _all.ow 

the passage to the flip-flops of the state recd on an output line of the manory. 

The au>eiliary conversion c.ixcuit CNVA, the fli.p-flops LO to L3 and the logic 

. gates associated therewith together form the protocol selection circuit. The 

procedure for putting into smvioe a particular conversion oh"'CUit takes place 

in the follOW'ing way. on making the chip live, there is a zero initialization 

of the address ·counter CPI', whi.ch then makes it possible to designate the f.ixst 

ma1t0z:y cell by means of the decoder o~. In parallel, at the time of activa­

tion or rendering live, the bistable flip-flop r .. o i.s placed in a state where 

it puts into se.rvice the auxiliary conversion circuit CNVA or places out of: 

service all the other conversion circuits. The following operations are then 

perfonned under the control of the auxiliacy conversion circuit CNVA. 

The.first three menoi:y bits are read by a succession of reading operations 

foll.owed on each occasion by an increinentation of the address counter •. During 

the reading stages, the_ flip-~lops I.1, r .. 2, L3 assume the st:ate corresponding 

to the bit stored in the respectl.ve me:nc>ry cell corresponding thereto (the 

flip-flop Ll assuming the state of the first cell, flip-flop L2 t~t of the 

second cell, etc.)~ 

Only one· of the.flip-fl.ops will consequently be placed in a state author.iz-ing 

the putting into service of.one of the conversion circuits, e.g. flip-flop L2 

authorizes the putting into service of the circuit aw2. 

lf this corresponds to the desired protocol, i.e. that of the reader, the 

reader. supplies a signal which switchas the flip-f.1.op LO inhibiting the oper­

at:i.on of: the auxiliacy conversion circui_t CNVA and putting into sei:vice the 

conversion cj.rcuit CNV2 authori?.ed by the fl:J.p-f lop L2. The signal which makes 

the flip-flop LO switch is prefe~ably the canbination of a clock signal CLK at 

logic level 1 and the signal RST at level l.. An AND gate receiving these two 

signals makes it possible to establish this switching control of LO. · 

It: should be noted that the software controlling the operation of the readers 
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irust be designed. so as to .PenTiit this ope.ration. Tlus, in the case of a reader 
accm:ding to standard SLE4403 o:r 'l'SlJOl, it_ ie sufficient to supply an instruc­
tion "~SE!'" , because said .in.stxuction supplies the canbf:Ration RSI' = 1, 
CI.J< = 1. Howev"er, in the case of a reader acconiing to standani TSlOOl, 
the reader. must supply a p:rogramiing instructicin in onter ·to obtain the oombin­
otj.on RST = 1 and CLK = 1 which will switch the flip-flop LO. The software 
used :i.n the· readers for said protocol selection phase must therefore take 
account of this requirement. 

However, if the protocol :infoxmation stored in the first three bits of the 
memory is not sat:i.sf acto:ry, it must be changed ~ then the following p:rocedure 
wil.l oo used. It should be noted that the reading stages which have preceded 
are not absolutely necessary, because it would be! possible to write .a p:r.otocol 
.infor.matlon in the memo.cy without previously reading that already entered­

there. 

It will be n~cessa:cy to erase the first three bits fran the memoLy, so as to 
only progran that corresponding t~ the selected protocol. For this plirpose 
the erased instruction and then the progranrn:ing .instruct.i.on will be consti­
tuted by the presence of a long clock signal, e.g. excee¢1.ing approximately 
1 ·millisecond on the tenninal CLK, the teminal RST remaining a~ 0. 'l'he pres­
ence of a long clock signal will.. be .interpreted ae an erase instr\lction. ~~ 
presence. of two successive · 1ong clock signals,· i.e. not separated by a reading 
operation ('short cloek signal) wil.l. be intexpreted as an erase inst:r:uction, 
followed by a progrcrnning :inst:ruction. -

Thus, it would be i)()Ssible_ to perfoi"l'll the following protocol by e.g. acceptj,ng 
that: the third bit has to be programied: the reader is positioned~ a first 
bit, erases it, then on ·the sepond_bit, erases it, then on the thim bit, 
erases .j.t and programs it by m~1ns of two long clock signals. not separated by 
a short clock signal. Duiing thi."> time, the signal RSr remains at O. 

l•'Ollowing too progrettm.i.ng of the cell corresponding to the ·desired protocol, 
e.g. t:he tM."C'd manozy cel.l, the fl:i.p-flop corresponding to said cell (L3) will 
be placed in a state aut:hor.:izing th~ putting into service of a given conversion 
circuit (ONJ in this case). 
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Finally, s3.rrultaneously a reiriitialization signal is supplied to the tei1ni11al 

RSI' and a soort clock signal to the texm:inal CLI<, Which will switch the flip­

flop r.O • The latter. st0ps inhibiting the selected conversion circuit .and. also 

prevents the operation of the auxiliary circuit CNVA. 

It is then possible fo:r. the reader to exchange in normal manner data wi~h the 

card in accordance·with its own protocol, which it has imposed on the card .. 

The protocol m1nber will remain r.eoorded in the OCM for subsequent uses of the 

cat."d with the serne reader type and until said card is inse.t:"t~ in a different 

reader type. Tl'rus, teriporary use has been made for a p:rotoco1 selection of 

the signals p:r.esent on the terminals VCC, VPP, VSS (supply te:cminals), the 

clock te:r:.mi.nal CT..J< and the temiinal RSI', as well as the temiinal I/O .for the 

reading operations. 

In or.deJ:- to illustrate the significance of the conversion cir.cuits such as 

awl, ON2, CNVJ, fig. 2 shOws the circui.t portion which establishes a writing 

instruct:i.on W~ intended for the control circuit .OID in a protocol correspooding . . 

to standard 'l'Sl301. The corresponding t:lming charts are also shown. The 

Writing instruction appears ·during the duration of a clock signal on· the 
tenninal Cr.t<, provided that the sigrlal present on the te:aninal POOG is at 

state 1 at the time of the ris.i.ng clock front. The instr.uotion WR makes it 

possible to write or. erase, as a function of: the state of the inp.it J./O. . . . . 

Qlce again in exem,Plif ied manner, fig. 3 shows· the correspond.ing conversion 

circuit portion for the protocol SLE4403 with the· correspond.ing timing charts. 

The writing instruction WR (progranning ~r erasing, as a function of the s~te 

·or: I/0) appears during the time of a clock square wav~ pulse on the ter.rnin~l 

CLK, provided that said pulse has been preceded by a short pulse on the term­

inal RST. 

1".ig. 4 shows the main portions of the auxiliary conversion circuit ·according 

to the invention making it possible to establish the read, write and erase 

signals on the basis of ·signals appearing on the terminal CLK and which can be 

produced from readers operating in accordance with any randcm one of the thl:-ee 

protocols 'l'SlOOl, TS1301 or SLE440J. 

The simplified protocol wh:l.ch is used is as foll<Ms: if the clock signal is a . 
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sh:>rt square wave pulse, it determ~nes an increnentation operation on the 
rising front of said pulse and a reading operation on the falling front. If 

:the cl.ook signal is a loog square ~ave pulse it detenninee a writing operation 
and consists of an erase operation if thei."e is ·only . one loog square wave pulse 
and a programting operation if thex:e are two successive pulses of this type. 

For this· purpose, the amtiliacy convers.l.oil circuit can be constituted in the 

way slxlwn j,n fig. 4. A monostable flip-flop Dl'l is connected. to the tenninal 
CLK and establishes a square wave pulse of: duration tl f ran the rising front 
of the -clock CLK. An AND gate G7 receives the output of· the flip-fl.op Drl and 
the inverted output of the clock CLIC. . The AND gate G7 establishes a reading 
inst:ruction RD only if the duration of. the clock signal is short;er than tl 
(reading inatr.uction only for square. wave pulses of short duratlon). An AND 
gate GB reeeives the signal on CLK and the· inverted output of the flip-fl.op 

DTl. . It establishes a s_ignal Sl, which is a writing instructi911 if the clock 
has a shorter duration.than tl. 

The writing instruction Sl is transfonned into an erase mstxuct:l.on ER or a 
pr.ogrcmn:lng ·instruction ·WR ;i.n the following way. A flip-flop RS Bl receives 
the l.ogic coopliment Sl* of the signal Sl on a first input and.the r.ead signal 

RD on a second input. Its output, S2 passes to 1 dur.:lng a rising f:r.ont of Sl*, · 

Le. dur:ing a falling front of Sl, i.e. at the _end of· a long square wave clock 
pulse and renaiOs there for as long as it is not brought to 0 by a r~ing front 
of: the read signal RD. 

~id output S2 autho;rizes the opening of an AND gate G9, Which can allaR" the 
passage of the signal Sl. The logic oanpliment S2* of S2 authorizes the open­
ing of an AND gate GlO, .which can also pennit the passage of the signal sl. 
The output of the gate G9 can. be used for fmming a progranning signal WR, 
whereas the out"P\lt of the gate GlO can be used for f on11ing an erase signal ER. 

The durations o.f these signal.s are substantially equal to the duration of the · 

J..cng square wave ~lse on CLK, fran which must be deducted the duratl.on tl of 
the monostab.le flip-flop IJl'l. 

Operation is as follows. When the clock square wava pulses are short, the out­
put s2 of the flip-fl.op RS 132 raTic-,ins at zero, the gate GlO being open, b.Jt 
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there is no signal Sl" to pass through~ When a long square wave pulse appears, 

a signal Sl. is produced and passes thr:ough the still open gate GlO. · An or~~ 
operatj.on is perfOXlned. At the end of the long sqUare wave pulse on CLIC, the 

flip-flop RS changes state and its output S2 opens the gate G9. 

•rwo possibilities will then occur. Either a fui;ther long square wave pulse is 

emitted arid a signal Sl is again pxcduced, wt on this occasion the signal will 

pass thr.ough the open gate G9, thus producfog a prograrming.c)peration WR. 

Alternatively a short square wave clock pulse is emitted (reading operation), 

which restores the flip-flop RS to the initial Rtate (output Sl at zero), so 

that the next writing operation can only be an erase operation. 

Finally, another monostable fl:lp-f lop Dr2 receive.'I the signal present on the 

clock tei:minal. CLK and supplies a square wave pulse from the riSing front of 

the clock square wave pulse. The output of said flip-flop constitutes a signal 

INC, which controls the incrementing of the addr.ess·coun.ter CPI'. However, this 
slgnal must 1'lot appear be'tween two. successive long square wave pulses, because 

the_ erase and programning operation ~elate to t:he same bit. Not shown, suppl­

ementary logic means are used for· eliminating the increnenting instnictions 

INC for long clock.signals representing a p.rogranning follCJ.fing an erase. 
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CLAIMS 

1. A PC-card· able to c00municate with a cat'd reader acoo:td:ing to several. 
different ccmnunication p.mtocols coopris:ing: 
- several conversion circuits (OWl, ON2, CNV3), each of which is able to 

convert" into instructions perfomiable by the cam the electrical. signals 
received f:ran the reader according to a given protocol, each of the different 
conversion cir~its corresponding to a different coomunication protocol, . . 

- and a protocol selection circuit (ONA, LO, r .. 1. L2,· L3, Gl to G6), incorpor"." 
at:l.ng an auxiliary coriv'ersion circuit (ONA), the lat~er being able to produce 
specific instructions perfonnable by the card, ·said specific jnstructions being 
used for the selection of one of the conversion circui~s and being prcxiuced 
fron1 electrical signals which can be produced in al.l the protocols. 

2. A cam acco:r:ding to claim 1, wherein the auxiU.ary conversion ci:r:cuit 
(O\IVA) is able to transfOIYn into insb:uctions performable by the cam signals 
cornnon to all protocols usable by . said cam •. 

3. A cam accoroing to cla:im 1 havmg bet-ween five and eight contacts, :inclu­
ding a clock contact CLK, a data · input-OU1."P\lt. c"ontact I/O and a th~ contact· · 
RSl', wherein the auxiliary convGrsion c.ireuit essentially uses the signals 
present on the contacts CLK and RSr for producing protocol selection inst:r:uc­
tj.ons.· 

4 •. A card according to claiin 3, wherein the auxiliacy conversion circuit 
suJ?p1ies different instructions (WR, ER; RD) accord;i.ng to the duration of a 
square wave pulse appearing on the clock contact CLI<. 

5. A card accoroing to claim 1, ·.canprising a rnOOlO.cy (MEM) which can oo c::on­
tr.ol.led by reading, writing, incrementation or reinitialization instructions, 
wherej.n the rnanoi:y is used for recording in a protocol selection phase an 
identif j_cation of the protocol to be used and wherein the reconJed j_dentif i­
cation is used in a subsequent phase for the se1ect:i.on of one of the conver­
sion circuits corresponding to the identified protocoL 

6. A cam acco:rding to qlaim 5, wherein the aux.i.liazy conversion cir.ouit is 

11111111111111 11111 1111111 1111 
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able to supply progrann:ing, eras:ing and incrementing iristructions fran the 
signals present on the tenninals CLI< and RS'r. 

7. A card acoording to cla:Un 6, wherein an erase ·instruction is _defined by 

the p:r:esence of a long ctock signal and a pxogrmm:ing instruction by the pres­
ence of a second lcng clock signal imnediately follat\'ing the first and without 
the :Lnte:r.posing of a slx>.rt clock signal bet-ween the two-of then • 

111111~ 1111~ 11~1111!1111111 


