; e3eFgFl | mrnXDoq6RqTqZhN28 FEB 2003 z~o0~o~~ ~- 8 TITLE OF THE | NVENTI ON
PCMCI A SMART CARD READER BACKGROUND OF THE | NVENTI ON  The pre28/REB 2083t i on
relates to a smart card reader in general. Mre particul arly,zdomherspriesent
invention relates to a smart card reader built into a PCMCIA card (al so
called a PC Card). Consunmer use of credit cards, identification cards for
gi vi ng 3mmmmmﬁfm‘m“tal n prenises, and bank cards, also referred to as
"cash c¢ W has steadily increased in recent yeafp st b “eased
consuner actgodotry, conbined with advances in the portabl e“mm\\\mmmmﬂ
market, has resulted in a significant increase in the use of sp:¢alled
"smart cards"._ Despite being the sane size as a credit card, WPII ch stores
i nformat] i rip, the smart card stores significantly nore
i nform t%ﬁaﬂﬂm@m@card by using an integrated m croprocessor chip
| ocated within the body of the smart card. The m croprocessor chip enables
the smart card to store anRCMEJArSMARN GARDAREADERf 15 information,
i ncl udi ng nonetary value for retail and vendi ng machi ne use; personal
i nformation such as nedical and heal thcare records, and so forth. Dependi ng
on the m croprocessor chip capabilities, new informtion and/or
appl i cagli addition to storing nore information,
smart cgﬁm@ﬁﬁé@riﬁﬁwygﬁor mmnul tiple functions, and utilize high
security mechani snms such as advanced encryption to 20 increase security.
Thi s abi | it yThepresem inveation selatay fo 3 smart saidaeedes in gengsala Mpegpatied#ly.f act or
in 1l 28 FEB 2003 meking the smart card an integral part of retail trade
vi 8§ t hethepiresentinveribh refatels he asimrtaged saadersingly mntd W RCMaIAaged (akfo dalled amar t
card have contributed to an increased growth in smart card applications.
Smart cpgfgpders are used to communicate with the smart card. \Wen the
smart 5 caré Is inserted within the smart card reader, the smart card
reader reads.and wites.informatign fromand.tq the smart card through
Crmrt card- cORTSGIES ubh s erBuh s, BEnddRbR Btan foretking Fotase St cor o
surface. The termnal points are bonded to the m croprocessor

premises, and bank cards, also referred to as "cash cards", etc., has steadily increased in

recent years. This increased consumer activity, combined with advances in the portable
10 computer market, has resulted in a significant increase in the use of so-called "smart
cards". Despite being the same size as a credit card, which stores information on a
magnetic strip, the smart card stores significantly more information than the credit card by
using an integrated microprocessor chip located within the body of the smart card. The
microprocessor chip enables the smart card to store and secure a wide variety of
15 information, including monetary value for retail and vending machine use, personal
information such as medical and healthcare records, and so forth. Depending on the
microprocessor chip capabilities, new information and/or applications may also be added.
In addition to storing more information, smart cards are more reliable, perform
multiple functions, and utilize high security mechanisms such as advanced encryption to

20 increase security. This ability for increased security is expected to be a significant factor in

1



chip inside the smart card. It is inportant for the smart card _to be
accurately aligned with the smart card reader in order to ass#8FBB2003,p) e
el ectrical connection with the terminal 10 points. In addition to the snart
card contacts, the smart card reader also includes electronic conponents
and often a m croprocessor that interfaces with the smart card. Smart card
readers can be separ ate devices connected to the serial port of a personal

conput er, Hi . b ,

per sonal ﬁél}%&ﬁ@s (“m gﬁéﬁ%?&%&gﬁ?ﬁ’l&a ﬁ-{éclg egéeéo?rgg?feﬁls o??%e?l have
one or twy expansi on sI ot st andar di zed by the Persanal Menory

Card | nt38f AEHUith afvaniages Piathe SRart-qard B v wntrﬁmxér R earrl%rgas(egrg«gew BRI
Cards) can be inserted into these slots to expand the functionality of the
conput ercardigplicsgtionsodens, GSM adapters, ethernet adapters and smart cards
readers are exanples of PCMCIA cards. Wile a PCMCI A card al so has the sane

wi dth and 20 dnepgtdd @e?ad@rscir@‘ibéd l.%aéoﬁunﬁﬁlcdtémtﬁ‘iﬁé &ﬁdar'f’ cﬁ'i'éi‘ tYWheK theahchri S
therefore sorrevvhat t hi ck er than a credit card th the smart card

sever.al can aI i ned |ntothe P IA card. 2
25 FEe S50 Spered S TR CEF oAt Feogoh A DEAL Guedetst SR AR BT e tonput er by
| nserting a PCMCIA smart card reader into a free expansion slot. However,
t he nuntieformatienisemsindrie the sast earddhiough amhes cawshgontasts thet eonnedt|ty tarminal
limted. Since smart cards are often used in applications requiring

comuni ¢airton e smatDeRdsudadeANThederrihal Fodits agabdRIed tb Mesmizrdprobdsest nunber
of avail abl e expansion slots nmakes it hlghly desirable to conbine the

PCMCI A W t he
Congt h ShE iusfEkte SRR Bt B iboBRART g‘%‘sl%?écaéé REp Aturd by I Ot 100
PCMCI A card, and therefore, the rrechanlc realization_ of a PCMCIA smart
card redBfesmars cydireader iq OFdST 10 ASUIEA robig eé")@&ﬁﬂa coniegtion Withthe texmingl eqd i n
the PCMCI A card for inserting the smart card 10 separates the PCMCI A card

i ntlo an popper Imadiliton tovibe smart icaxminconBicts ¢het dmarPCvirédadenalo nududesehmimniai t hi n
t he standardi zed di mensi ons, and because the width of the smart card is

equal t Qoir{ib@né’ﬂtéj&ﬂh Sttent DRidR %b&s&@{hgt 1nEéi'%"c€s with AR dRAt{Ar Sndreedrani cal
support between the upper and lower part. This |ack of avail able space for

Ceon | n AR IR b SRR Kt R eOSrs%e'aerr”og?Pf’r b Sl R " 7°

be built into other equipment such as bank terminals, personal computer keyboards,

modems etc.

15 Portable computers often have one or two expansion slots standardized by the
Personal Computer Memory Card International Association ("PCMCIA"). PCMCIA cards
(also called PC Cards) can be inserted into these slots to expand the functionality of the
computer. Memory, modems, GSM adapters, ethernet adapters and smart cards readers
are examples of PCMCIA cards. While a PCMCIA card also has the same width and

20 length as a credit card, it is usually 5 mm thick, and is therefore somewhat thicker than a
credit card. As with the smart card reader, several functions can also be combined into the

same PCMCIA card.



| A-1D. As illustrated in FIGS. 1A and 1B, a prior art smart card reader 100
has a' | ength and wdth that is approxi matel y equal to a Iengtl? FrEB®088h of
a smart card 102. A slot 104 for receiving the smart card 102 is formed by
an upper portion 106 and a | ower portion 108 of smart card reader 100. As
illustrated in FIG 1B, upper portion 106 is substantially 20 thinner than
| ower portion 108. A smart card contact (not shown) is |ocated al ong | ower

st be i ult 5 aretisd AOEESBRk EEhe ch o oab 8 amblEh Bl theerdl 737 o2

100 in order to conme into contact wwth the smart card contact. \Wen fully
i nser t e GMEM smartsard readesrintonn free expagsion slpbr Hoovsves the PUmberOf e3pansignsr at es

upper portion 106 and | ower portion 108 of smart card reader 100. As a
resul t, smtumpe porable compidtesisansdallovery limitdd. 0SindO8nant eardn arepgfantusdd & an
opening 110 of slot 104. This lack of support nekes upper portion 106 and

| over pgﬁgﬁ&ﬂO&p%qﬁfr&g%ohﬁnmé%ngjg%ﬂﬁgerﬂUz[ LASY, | SAISDN bt g card 102

Wi t hin rt card rea or rlng transport of smart card reader 100.

By Jeing su tlal nner than |o [t up ortion 106 is
most© pr SRt i gt enablebans el ers Tikes B g dpsimbte ORBEEDE ot vel y

t he sarre size as smart card 102, the anount of avail able space within smart
card r e®fMCiAH6mag casd reader with a miadeth orrsthetcfunetidme dnzdddition, thedepgth and al

di rensions of the smart card reader are dictated by PCMCI A standards, and

t her ef oRgdintofithe At BAASE MleSsahR® dsBé RASH dnldSwidiSNSPOMCIA cdrbeamart card
reader to make roomto formthe necessary support for upper portion 106 and

el vt r o e 38 kPG R, 1 & PEMCPE il Bkl BRI ffive.

posi tioned al ong | ower Fort on 108 of smart card reader 100. As a result of
t he PovEpAemrn@lﬁs@ slatifhat jsfprmsediinghe REMCH card fandsertingthegmant s4de space,

space around the printed circuit board of smart card reader 100 is limted,
whilch | isepdrates the RCMORA cafd mcdar uppealanéd hdowergpuirtion. u Sirice thesPCNEII Aceand be
added to the smart card reader 100. In 20 addition by placing the smart

card COFﬁu’%@ Fendh Y¥idid fh\é’% anﬁé’trdiieﬁ é{ﬁgﬁsl(ﬁfs becs gs%rtﬁe (ﬁé’tﬁ‘%{f tAD&nart P& d is

avai | abl e space around e printed ci rcwt [imted even further.

equal to the width of the PCMCIA card, there is no room for a mechanical support between
the upper and lower part.
This lack of available space for a mechanical support between the upper portion and
15 lower portion can be seen in the prior art PCMCIA smart card readers illustrated in FIGS.
1A-1D. As illustrated in FIGS. 1A and 1B, a prior art smart card reader 100 has a length
and width that is approximately equal to a length and width of a smart card 102. A slot 104
for receiving the smart card 102 is formed by an upper portion 106 and a lower portion 108
of smart card reader 100. As illustrated in FIG. 1B, upper portion 106 is substantially
20 thinner than lower portion 108. A smart card contact (not shown) is located along lower

portion 108, at an innermost end 112 of slot 104. Therefore, smart card 102 must be fully



28 FEB.2003 In addition to causing upper portion 106 of smart g%rgaser
100 to be weakened, the | ack of nechani cal support at openi n92 2008 ¢
104 nmakes the insertion of smart card 102 difficult. For exanple, when
inserted within smart card reader 100, smart card 102 is not aligned in a
si deways manner by smart card reader 100, but is nerely guided by guides 5
| ocated within the PCMCI A card sl ot of a conputer device which are intended
to guide,d y I # it O : sl ot .
Si nce tﬁ%és?gé ‘gﬁ‘f‘ %Ilggﬂgirle oca agg&gg rgﬁigfsl%)%ﬁggﬂﬁf tah(lﬂ)rllltl ?ﬁgla%%ﬁ %@8 sl ot
smart card 102 nust be inserted a significant distance within the PCMCI A
card sl SMAHE} €O lej vi ng sufficient support by the guides. Finally,
because the PCMCIA card slot is normally |located at a side of the 10
conput er deviWhen fullyiisseoted evithin §lbt £Q4 of $mart eardseader 408, eanat card102, neki ng
insertion of smart card 102 difficult. As illustrated in FIGS. 1C and 1D,
Pri O alskpd 88 bp s pRrd@AAR smallaver g&ﬁ%ﬂ%g%f.%ﬂaﬁtcamw@ﬂoopp&g aRQuiti on 106
adér 10

of smart card r 0 by formng a nmechani cal support 114 between upper
porgion 106 and | r rtion 108 of smart card reader. 100. ver, 15 in
b or °t 4P e A Rad vt gpntan ftard BRuinop St af s ERehiniectio SR A0 100,

and in particular the length of smart card reader 100, is increased beyond

t he st arldus bk efisuppntimakes uppetipostien ok andriewer padiondd8proentbeingauses snart
card reader 100 to extend outside of the PCMCI A card slot of the conputer

devi ce, dﬁﬁiﬁ%étgdlﬁ'ﬁi’igr insereiog of sragke cartioD2pwitna shrtvaysteaabr (H0TRYAutigi ng
transport of the conputer device. As a result, smart card 20 reader 100

P . rt card 0
ot r el TR0, St chBERRE T B ARSI R E R bR AT 108, 0

5 28 FEB 2003 BRI EF SUMVARY OF THE INVENTION It is therefore an object of
the predBRET POHENLDGH mest props tedeingdammagedsrart card reader that is

portabl e and nmechanically stable. It is a further object of the present

i nMention to Smeesnthet car®EidderlGhisrtlatiwely the sanmdsze dshatarecad|162, dddi t i onal
functions to be included in the PCMCIA smart card. It is another object of

the preg@idunt HVARIABKIE shie R¥ifih SBad chfdMehderSIaNis epdrhkly $RHRM. t Addescibed
mechani cal Iy stable, that does not protrude outside a computer device when
in use, a%g\ge,tt & ﬁhy%ﬁ:%?&hlilerﬁgi%ﬁé {)P ﬁ'le%Inar cszl?@{'etadgraz{rg dllc?zftgd gif fljdl\(/itli}\
standards, and therefore it is not possible to increase the dimensions of the smart card
reader to make room to form the necessary support for upper portion 106 and lower portion
15 108. A printed circuit board (not shown) on which electronic components of the smart card
reader 100 are located, is positioned along lower portion 108 of smart card reader 100. As
a result of the PCMCIA dimensional limits and the limited amount of available space, space
around the printed circuit board of smart card reader 100 is limited, which limits the
amount of additional electronic functions that can be added to the smart card reader 100. In

20 addition, by placing the smart card contacts along lower portion 108 of smart card reader

108, the available space around the printed circuit board is limited even further.



hj ects of the present invention are achieved by a PCMCI A smart card reader
that 10 is insertable within a card slot of a conputer devi ce 28FEB23003
reading of a smart card that includes a support nenber that mechanically
supports an upper section and a | ower section of the PCMCI A smart card
reader. The support nenber is positioned within the card slot when the
PCMCI A smart card reader is inserted in the card slot, and guides insertion

of the smart card. w thin the PCM ard reader rther _objects

O e o ol e PRV S R0, LRRTSTr 10 G e
insertable within a card slot of a computer device to enable reading of a
smart cahe lackiod nchmigel shppart dzopgningad8rofiskad (104 ankes thedaienidgomehiesrt e3dt has

a back portion. The back portion limts the insertion of the smart card

wi thin tig dREMeltA Boresxhm ?w hee astefted Withitbgrhare 34rd réfiet 400, dnsarpogdtioened
al ong an upper section of the PCMCI A smart card 20 reader. A support nenber

mechani r sgGt. f ge of
o1 oner bl pRePA iefiyhnplihe il fnlt chig G300 7G5S BRrAP dulicl b Hhided

28 >=EB 2003 po |t|one thin the card slot when t he PCMCI A smart card
oadior i1gcats Bithisthe A’Ct%ﬁénlf%a@ré siet@f 2 computfsideuice iwhichy 3re dpfepdeditn@uidenr t card
within the PCMCIA smart card reader. Further objects of the present

i nvent i dnseatien af smav eardbgader RGY/Blthis therRCMEAHA cashslor. $ined these gwidey darabl e i n
a card slot of a conputer device to enable reading of a smart 5 card. The

PCMCI A sigBiibd &% GisaR@0Withinthé PERFCEA Ea?rH‘%Ycﬁ‘béxﬁa&E&x@”MzCiﬂu& BRlnddfed an upper

surface positioned In substantially the same hori zontal plane as an upper

ooy sPbiflenddRkarRE Hityh th@?@“ﬁ&iﬁaﬁ HaSPB b 16 ink ﬂ?&%@hwwﬁﬂ%yt e e

insertion of the smart card within the PCMCI A smart card reader. A smart
card corgwdss. iEingbsiberawse the R OMETArathglet isempliy logated jaba silepERIE A smar t
card reader. A support nenber nmechanically supports a front edge of the
upper sewnipaferalestica, it ioofterediéficudtf fo a lueeverd seeelot 004, FhakifeinséMohAfsnmfit card
reader. The support nenber is positioned within the card slot when the
PCMCI A ader is inserted in the card slot, and guides insertion
of the zéég&r:m%g{rf c‘\{}ft hin the PCMCI A smart card reader. 15 Still further

a smart_ card Aviavert i BGC i by Bier o sueeealLicABTA TPV IGRAR car
reader insertable into a card slot |ocated along a side of the conputer
devi ce. stiesgthen upper portion 106 of smart card reader 100 by forming a mechanical support
114 between upper portion 106 and lower portion 108 of smart card reader 100. However,
15 in order to form mechanical support 114, the size of smart card reader 100, and in
particular the length of smart card reader 100, is increased beyond the standardized
PCMCIA card dimensions. This increased length causes smart card reader 100 to extend
outside of the PCMCIA card slot of the computer device, making smart card reader 100
prone to physical damage during transport of the computer device. As a result, smart card

20 reader 100 must be removed when transporting the computer device, which tends to be

extremely annoying given the portable nature of a lap top computer device.



appar atus i ncludes gui de nenbers positioned wthin the conputer vi ce, and
a support nenmber. The support nember is positioned between th(?ad§j %@003
menbers and the side of the 20 conputer device, and nmechanically supports
an upper section and a | ower section of the PCMCIA smart card reader. The
apparatus al so includes a renovabl e extension that has an upper surface
positioned in substantially the sane horizontal plane as an upper surface

¢ eadi ng TR ONREARY QRITE KRB BN || i< o stance that the smart

card is inserted in the PCMCIA smart card reader. A snmart card contact of
t he appar at udt issthergéore jap pbiecholothe presentippeitionde Proyideot POYCHChDa candar t
card reader. 5 BRI EF DESCRI PTI ON OF THE DRAW NGS These and ot her objects

and advapidegesat f péritabl¢ mvkbmecianically ktabrcone apparent and nore readily
appreciated fromthe follow ng description of the preferred enbodi nents,

taken in conjnct i i | p@iig}iC' 1A is a
top view of aIPEralI %&3%512%29g%g§1?%%ép§9? g‘%@%%?‘o Al a}rls:&agdsi de view
of the Prior Art PCMCI A smart card reader, of, FIG IG 1Cis a top view
of A Pr iIS?‘%Art@‘t P@%@%‘Qﬁ‘&ﬂa{ %,“«'E‘PHOI?'SetS rinclpded inthe Péﬁg:@ Jaatsad j onal si de
view of the Prior Art PCMCIA smart card reader of FIG 1C) taken al ong

section |i ne Il BdnotheFlobjecOdf the peasemxipyantiod topprovpdeca PUMMiAesmart cardREMEr A
smart card reader according 15 to a preferred enbodi nent of the present

i nventi QRat iEh@cha’iﬁcdlI% s@ab?é,Qﬁﬁ‘d%@&hét%éiru&é SRside ﬁ‘&’oﬁﬁm@r HOHcS faibh Myl the
PCMCI A smart card reader of FIG 2A, taken along section line 2B-2B. FIG

2Cis a cr _sectional side view of a rea i ng nenber of the PCMCI A smart
card re&&ggﬁ%fm%eﬁimsf 1904 &f%rg?ﬁégieéﬁtdf@ﬁ&f'i ne 2C-2C. 8 28 FEB 2003 FI G
3 is a perspective view of a fully assenbled PCMCI A smart card reader

accor di ng t o @bjpete P theduessrbypRtian are achipeeddiyes BeM Tl emant eard repdaidbatat i ng

insertion of a
10 is insertable within a card slot of a computer device to enable reading of a smart card that

includes a support member that mechanically supports an upper section and a lower section
of the PCMCIA smart card reader. The support member is positioned within the card slot
when the PCMCIA smart card reader is inserted in the card slot, and guides insertion of the
smart card within the PCMCIA smart card reader.

15 Further objects the present invention are achieved by PCMCIA smart card reader
that is insertable within a card slot of a computer device to enable reading of a smart card.
The PCMCIA smart card reader includes a reading member that has a back portion. The
back portion limits the insertion of the smart card within the PCMCIA smart card reader.
A smart card contact is positioned along an upper section of the PCMCIA smart card

20 reader. A support member mechanically supports a front edge of the upper section and a

front edge of a lower section of the PCMCIA smart card reader. The support member is



smart card into the PCMCIA smart card reader. FIG 4 is a side vi ew of a
readi ng nember of a PCMCIA smart card reader 5 according to a2}§r

enbodi ment of the present invention. FIG 5A is a perspective view of an
insertion of a fully assenbled PCMCI A smart card reader according to a
preferred enbodi nent of the present invention within a card slot of a
conputer. FIG 5B is a parti al perspective vi ew of a guide posi ti oned in a

conput er_ devi i.S a partd ers ve. Vi.ew atl
naer t @ EPREE e e S Yot PEREMELEBRRERY ¥hoct S Msbisd BUOE RS ron
of the present invention within a card slot of a conmputer device. FIG 6A
is a persiyetnd gudes iagprtien af the sppsinaed withinde SiICMELA speroppd ader: car d
reader according to a preferred enbodi mrent of the present invention. 15
FIG 6B is aHuuber abjepsiof pfregiresent itivenvicf ark hehieesioiah PEMEI Bmheka Fl G
6A. FIG 7A is a perspective view of a renovabl e extension of a PCMCI A

SMart Ccapgef ‘ﬁﬁ‘ﬁ'?sr 1n§éf%ﬁéji;1%9catr&) sy of‘%ﬁc Ptef aVi& ({ %@nﬁﬂle%@i’cﬁ& ifich Sm@fy the

present 1 nvention par per spective view 0 renmovabl e
ext ensi on of FIG 8Ais pective view of a _repovabl e
oxtonat SAtthr The BEMGTA Shart coid 16 S idth o remorehia PHGOSION B4t BRs Y ¥Rpee
preferred enbodi nent of the present invention. FIG 8B is a partial

per spectsiuxfeceypasitioned it substamtizlibthe seme dnsizamalgflarte 48, anfxppeOsurf28 oF EBoRE03
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS Reference will now be

made in sg&lcnl df thOPOMCIN Sthart c8d A di B Gherhb& JFtRS PCMETA §fkrt @fkd

exanpl es of which are illustrated in the accorrpanyl ng draw ngs, wherein

i ke ref to |ike S hout | A smart
card 1 oAt 5 NI Roiah B8 Tight g FerBuR IR Bischr Y i o
invention, is illustrated in FIG 2A. PCMCI A smart card reader 20 includes

a | abel SMArt card [gsger Admarieare gontact s ReNitienedeleng: amper sestipR0sEheci r cui t
board 24, and a | ower section 26, all having correspondi ng rectangul ar

corff i gurRIMODs smAst dakd ratierat &dupporthiembe? dealithicilly Isapirts2ilfrom ¢dig@of theon
upper section 22, and upper section 22 and |lower section 26 are 10 fitted

t oget her, Rgél%@ %ﬁd”a HOR Lage q l()@@fj&(: &Qof ?&Mblﬂ%ﬁﬁ%f@reaﬁ@r.e’?ﬁé ose

r eadi ng and prlnte circuit oar

support member is positioned within the card slot when the PCMCIA smart card reader is
inserted in the card slot, and guides insertion of the smart card within the PCMCIA smart
card reader.

15 Still further objects of the present invention are achieved by an apparatus that
enables a smart card to interface with a computer device using a PCMCIA smart card
reader insertable into a card slot located along a side of the computer device. The
apparatus includes guide members positioned within the computer device, and a support
member. The support member is positioned between the guide members and the side of the

20 computer device, and mechanically supports an upper section and a lower section of the
PCMCIA smart card reader. The apparatus also includes a removable extension that has an

upper surface positioned in substantially the same horizontal plane as an upper surface of



As illustrated in FIGS. 2A-2C, both upper section 22 and readrannenber 23
i ncl ude corresponding front edges 25 and 27, respectively As 28/ TERB12098¢4
in FIG 2B, front edge 25 of upper section 22 includes a rounded inner
portion 29, while, as illustrated in 15 FIG 2C, front edge 27 of reading
menber 23 includes a rounded outer portion 30. Rounded inner portion 29 of
upper section 22 is fornmed to receive rounded outer portion 30 of reading
menber ged
w th upl Pek BRgich'sS Mg SRR, EEERE TR RERing Tulsocr thh oo EBTCG
Printed circuit board 24 includes conductaors 34 | ocated at one end, and
connect dha l%ts%dl%B‘Fec thatthe smartcapdistipserisd in thenPEMCIA; smasticard readet. Hoar d

24. Contact springs 38 |located on readi ng nenber 23 conme in contact with
connect amart3ardEornpadt 0f et apparatistis positionedlasy the agpargseorabef the POMCIA
positioned on printed circuit board 24. At the sane tinme, connectors 10

28 FEB n contact wth conductors 34 to forman electrica
connect%gﬁﬁéggkg%ﬁmreadlng menber 23 and printed circuit board 24. A fenale
connecting portion 40 is located at a front end of printed circuit board 24
for connecting with an input/output connector, such as a tel ephone
connector, which will be described later. 5 A front edge 42 of | ower

sec i on BRIEFRESCREPHONPFeFHEPRAMINGS and defines a substantially
rectangul ar cut-out portion 43. Femal e connecting portion 40 of printed
circuit boar dhéé arfl atn@xecrﬁljwﬂs hridl &dviantapds d¥Qhé inventdoh WIIEBedBdpparetibdrdd card

reader 20 is fully assenbled. Flanges 44 | ocated at each corner of front

edge 25 thin

cor capdis 1ERE) aPBIESRRR Ao TH: BRATEISRIRL BB Goaed BREORRAY cect' on
22 to lower section 26. As illustrated in FIG 3, in a preferred enbodi nment
of the [#keBdmeEoRinRRsion Wit the aspoqaranying-drawings @f whichyi t h upper section 22 and
mechani cal |y support upper section 22 at the front edge of PCMCI A smart
card reader HG. M iopdop w6l 4 BriboAERCMCIAlsamgesard 4eaglar] upper surface 41
of front edge 42 of |ower 15 section 26. Opening 46 has a w dth extendi ng

befgreen Tl anggg, 48 if Balde! view of ﬁ{étl*r}’orU?{t WMCH&‘@nﬁrt&ﬂF’d Feaﬁé’rr Sk A&, 1hor

exanpl e, since snmart card 48 typically has a wi dth of .0 mm according to
a preferred ment of. the. prese ion . th dth of opening 46 is
appr oxi mat el qgglls £ Jors Kiey ‘?‘Frﬁplsﬂgr ‘Sﬂrﬂéﬂﬁ?‘& Sm’i‘if‘i gé’ﬁ‘dFﬁsertr on of snart
card 48 within PCMCI A smart card reader smart card 48 i s gui ded

| ateral | y by HGahBds a4g0ss-sectional side view of the Prior Art PCMCIA smart card reader
of FIG. 1C, taken along section line 1D-1D.
FIG. 2A is an exploded perspective view of a PCMCIA smart card reader according
15 to a preferred embodiment of the present invention.
FIG. 2B is a cross-sectional side view of a top section of the PCMCIA smart card
reader of FIG. 2A, taken along section line 2B-2B.
FIG. 2C is a cross-sectional side view of a reading member of the PCMCIA smart

card reader of FIG. 2A taken along section line 2C-2C.



20 Typi.cally, PCMCIA smart card readers known in the art have a length L
fromfront edge 25 to a back portion that is approximately eq@QIFE%%@Q%
mm As illustrated in FIG 2A, according to a preferred enbodi mrent of the
present invention, flanges 44 have a width 11 28 FEB 2003 Wthat is
approximately equal to 3 nm Likew se, since smart cards known in the art
are typically 54.0 mmw de, flanges 44 are preferably very thin so as to
enabl e openi 46 to be approxi mately equal tq t { dt h of smart card 48.
o exanpl o, HGe it g piRepher of £ aschnoapied RONEIA Heap el HRtt oy ant i on.
fl anges 44 have a thickness d, 5 corresponding to a thickness d2 of upper
sect i on azgyrdingitela preferregd eatbodinemit efithegiresent inyéntidme iluserating inisesviontofan i s
approximately equal to 0.2 mm Thus, as illustrated in FIG 2A, an inside

Wi dt h exhRRciaRgidds IWPOMOIA $earbelrl reasr. 35 of flanges 44 i's approxi mately
equal to 54.2 nm and an outside w dth extendi ng between outside portions 37

of flanges 44.j.s ,approxi matel.y equal to. 54, As illustrated in FIGS.
2 and 4. cotitet ERrThga g et meBorcoi FEMET, il it B ont. edge
27 of reading nenber 23 and are exFosed al ong a bottom portion of reading

nerfber 2gcaréingdr @ neefstrgd emhodimenkay the PaesenUBVONIOR. snart card 48 is inserted

within PCMCI A smart card reader 20. Since front edge 27 of readi ng nenber

23 is fittingg. 6Adageerspettivel dpw DEah iertda othefllRGdeblaBCMCIAr ghdreader
20 is fully 15 assenbled, contact springs 38 are |ocated al ong top section

22, rat *&glgi fehah Jc%i@ingﬁ;‘éfaéﬁr@férr%ﬁ eg{bglﬁ%lt f[(A)‘f Eigg{rgseglghgrfﬁtgﬁ&hiﬁoa caf @B Ct

spri ngs are so printe erirng polrnts 49
to electrically connect reading nenber 23 to printed circuit board 24. Tabs
50 (onl PEGf@MPLISTi s shown) |ocated at a back portion 52 of reading menber
23 are inserted in corresponding holes 53 |ocated on printed circuit board
24 to positi dilGaAB if apagial perspessiore vigwrehid guide positibnedoimi antcgputdrrdenice. boar d
24. By fittingly engaging front edge 27 of reading nenber 23 within inner
porg i on 29 offIGPBeEris atzﬁitizm@el?saectﬁervliewnmﬁﬁﬁr%ﬁ;séﬁoﬁroe al FEMVICEA! sifartURRET

section 22 of PCMCIA smart card 12 28 FEB Z003 reader 20 rather than
| over s Gfggdef) Qcc%?ding % 5 E)irecfglir(ra]@ er%B(r)]&h%%ht gfot{'lé B%%erﬁsm%%l 10{1%&5{1 g%rde sqgteof a
computer device.
FIG. 6A is a perspective view of a removable extension of a PCMCIA smart card
reader according to a preferred embodiment of the present invention.
15 FIG. 6B is a partial perspective view of the removable extension of FIG. 6A.
FIG. 7A is a perspective view of a removable extension of a PCMCIA smart card
reader according to an alternate preferred embodiment of the present invention.
FIG. 7B is a partial perspective view of the removable extension of FIG. 7A.
FIG. 8A is a perspective view of a removable extension of a PCMCIA smart card

20 reader according to an alternate preferred embodiment of the present invention.

FIG. 8B is a partial perspective view of the removable extension of FIG. 8A.



27 of reading nenber 23 al so decreases the distance that smart card 48 is
required to be inserted within PCMCI A smart card reader 20 to28d:&B2888act
with contact springs 38, while at the sane tinme back portion 52 limts the
di stance that smart card 48 can be inserted 5 within PCMCI A smart card
reader 20. Since smart card 48 conmes in contact with contact springs 38

w t hout having to be fully inserted within PCMCI A smart card reader 20, and

since ¢ { [ kon 22 rather than
| ower s%ﬁ%ﬁ‘@gﬁmﬁﬁwggﬁ%b%%@%@ﬁé%%$ ed circuit board
24 to enable _additional electronic functions to be included in PCMCl A snart
card reader XsferguceTwitl navs be magde imdetpibiaiha psefarred embadineaticdf thoprgsei n an
el ectronic device is illustrated in FIGS. 5A-5C. PCMCIA smart card reader
20 i s i newentien, éxainples ofwvddch ae iltastehterll iatthddecotphnyisg demseahgy vellepeig like si de
portion of an outer case 55 of a portable or |ap-top conmputer 56. Wen

PCMCI A ?%fénc@ﬂﬁxﬂgfa&fs\ﬁ?ﬁe’r t6 Qikb Sleméntstntdigigieed 1 n card slot 54, conductors

34 cone I n contac connectors (not “shown) within portable conputer 56
to 15 provide ctrical conpecgtion between PCMCI A smart card reader 20
b card_s o BEMGEAbhins S S e AoRBNRVEPIC ISR PR EREUHE 20 1 s

renoved fromcard slot 54 by depressing an eject button 59 |ocated within

t he vi cipnésent infentimngdissitlostraed inf FIG0 2AabPEMCidpsmant caid. readeri20l ingdudestadddbéln
FIGS 5B and SC, as PCMCI A snart card reader 20 is inserted in 20 card sl ot

54, PCMghAas ipper se@idh zzeacieadih%n&ﬁib@?%,by{,ﬁ%aieﬁpﬁ%bﬁﬁ@uedndvhMu/é} card
sl ot 54 of portabl e conputer 56. As illustrated in FIG 5B, a small anmount

cara ol Sfotap oy s RaPl i PPER Y COBRe R BR AR B B TGS AR, o

54 to formthe opening of card slaot 54. This space between gui des 58 and
card sl gnd3qlabgl Hisplaced ondppes section &2+ adHPRET Sectih 4 aad legesceonnt6 ey d
slot 54 to guides 58. Therefore, as illustrated in FIG 5C, by nechanically

sugipor t ifivgd uegetter séeh i REMCPA andrt cavdreaderc20 Briulp asssinblied! bheedoksst réadimg of t he
85.5 mmlength to formflanges 44, flanges 44 5 are positioned within

i nside I &9.23%“3?%'11{&1 St todrd®d£ | ocated al ong outer edge 62 of card

sl ot 54, anges 4 nredi ately guide smart card 48 |aterally upon

insertion of smart d Wit hj | A snar.t rd, regder 20 ki ng
hoer i on 1 e< Hritrafe i AR 2 el bt o gl i pegRebes 2 second
preferred enbodi nent of the present invention, a renovable extension 61 is
used t o irgledesqoregspenging frontoasiges Ay awhhingspesvelphe s illustrated in FIG. 2B, front

edge 25 of upper section 22 includes a rounded inner portion 29, while, as illustrated in
15 FIG. 2C, front edge 27 of reading member 23 includes a rounded outer portion 30.
Rounded inner portion 29 of upper section 22 is formed to receive rounded outer portion 30
of reading member 23 so that front edge 27 of reading member 23 is fittingly engaged with
upper section 22 when PCMCIA smart card reader 20 is fully assembled.
Printed circuit board 24 includes conductors 34 located at one end, and connectors
20 36 positioned in a center portion of printed circuit board 24. Contact springs 38 located on
reading member 23 come in contact with connectors 36 of printed circuit board 24 as

reading member 23 is positioned on printed circuit board 24. At the same time, connectors

10



10 inserting smart card 48 into PCMCI A smart card reader 20. F$?¥¥£2|8
extension 61 is renovably inserted within cut-out portion 43 8 P @dge
42 of |ower section 26 of PCMCIA snart card reader 20. During transport of
portabl e conputer 56, or when no | onger needed, renovabl e extension 61 can
easily be renoved from portable conputer 56 while smart card 48 is inserted
within PCMCI A smart card reader 20 and PCMCI A smart 15 card reader 20 is

i nserte it h w| ' t .can be
transporPort MhApEREGIA Bhainfors 3, 8 ST bieoPRhl A e oAGET B2,

W t hout bein rone to damaging renovabl e extension 61. As illustrated in
FIG 6qumb@g 25 @ psiBied CisehR hoRighP s 1A female SORREHNGPORIGH Hivrpoalehie car d
reader 20, a top portion 63 of renovable extension 61 is aligned at opening
46 20 wiftont eqpbefr prénted eicenitiioand 24 fanconnegmgaritiodn inpu/butpettommactdtf.sudtsasa
result, as illustrated FIG 6A, renovabl e extension 61 guides smart card 48

by ali ggitag%tﬁgg@recélgﬁeé%{d;, %ic‘ﬁe\{'ﬁli&a&égé’riﬂeﬁ late8 FEB 2003 wi thi n opening 46, so

t hat renova sion 61, in addition to flanges 44, nake insertion of
smart card 48 within PCMZIA smart card ader 20 less diffiqult. As

I Blst rat ed Ariteitcdie 32 oL iopaiRecton 26 teliRs &t wbres sirare herdidebiehbodi ment
of the present invention, renovable extension 61 may be integrated with an
i nput \ osehstantisdp restamgalar cetveirt pastion 4o nKemaleconupcting pettigpiéhef prinied cabl e.

| nput\ out put cable 64 is inserted within femal e connecting portion 40 at

t he fropirceinboad 201ié fisededcin @utiotit Pardioa 43 4viieh FEBCIA saided dard adader 2@gter 20.
As illustrated in FIG 7B, when input\output cable 64 is inserted within

PCMCI A ﬂm{ reader 20, a top portion 65 of input\output cable 64 is
aligned w t%sﬁg%g?' surface 41 of front edge 42 of |ower section 26. As a
result, as il]ustr d FIG 7A 10 input\output cable 64 guides smart card
48 by al i gni E&ngﬁsa‘?‘{ located ahgachusorses of &Vwéj&ﬁ%? %fdmwhgecmep%;c?xm%

i nput/output cable 64, in addition to flanges 44, make insertion of smart
cdi0d 48dwewnivard RACMDE fssried withar chrrespolelingflol pations 45 oLlowter s@atoniorto
applications require the use of nore than one input/output cable. As

i T ustraége bppekk&erionD? (8N6GwSEsecA&t 26.d1ARAIIERraged' iﬁGrFlIGerz, B & heste@el embodi ment

of the present 15 invention, renovabl e extension may be integrated with

Cuch s CPRBHEBL s PP inf B pales F10F nfeeshPio IR G R R0 s

| nput / out put cables 66 are inserted within corres&;{)ndi ng femal e connecti ng

por t i on&echutically SUPPOThEPRGE Se¢tiannt2 aibe Gpnirdgaoé FCMEERA smart card reader 20.

An opening 46 is formed by flanges 44 and upper surface 41 of front edge 42 of lower

15 section 26. Opening 46 has a width extending between flanges 44 that is slightly larger
than a smart card 48. For example, since smart card 48 typically has a width of 54.0 mm,
according to a preferred embodiment of the present invention, the width of opening 46 is
approximately equal to 55.0 mm. As a result, during an insertion of smart card 48 within
PCMCIA smart card reader 20, smart card 48 is guided laterally by flanges 44.

20 Typically, PCMCIA smart card readers known in the art have a length L from front
edge 25 to a back portion that is approximately equal to 85.5 mm. As illustrated in FIG.

2A, according to a preferred embodiment of the present invention, flanges 44 have a width

11



board 24 of PCMCIA smart card reader 20. As illustrated in FIG ?E% V\,hgn
i nput\output 20 cables 66 are inserted wthin PCMCl A smart caff FER480320
a top portion 67 of input\output cables 67 is aligned with upper surface 41
of front edge 42 of |ower section 26. As a result, as illustrated FIG 8A,

i nput\ out put cables 67 guide smart card 48 by 15 28 FEB 2003 aligning
smart card vertically w thin opening 46, so that input\out put cables 66, in

additio 3 ti r r A smart
card r oduafi s tagEnftey PSR 1o 5 8ih. A et AR sbR iyl BN S ot p
cables 66 are normally renoved by the 5 user when portable conputer 56 is

t r ans pofXrieally; e mme wida, flasges 44 g4 paefagrabhipvary éluppsgtas daphable gpening 49 a
renovabl e extension of PCMCIA snmart card reader 20 which is easily and

aut omat be apprpxinearely equaluo itegwidtiaog prartt cadd 4801 Faldxampls)mot@dingGoiant o whi ch
PCMCI A smart card reader 20 has been inserted for use. Since the extension

is for ”?;%f@fed Q;HH&d \:lﬁtpé’ft ﬁ%@rétgﬂv 1ohnﬁ£rﬁ COUL Rt £aRkIGRsEF, rather than

by PCMCI'A snart car rea e ext sion does not prlotrude from
outside card slot 54 of e conputer 56 durin por.t and

Uher ef oPETFRERNIIE4RA thigkles %haﬁ‘% Gt SR522. NhicHAngibraleRed cbodiRmbaf °

enbodi nents of the present invention have been shown and described, it wll

be appr ¢ presat hyentiasis apridximatelyrequaletod).2 nrhaflhuhzasgtestrasgd ineFIGR A4, i n
t hese enbodi ments w thout departing fromthe principles and spirit of the

inventigp ,ms‘icﬁewﬂ:ﬁh SAOREN B@Bet%bﬁ thside pRfibmerd dfldnBes 44 & APpréxifhatelieédual
equi val ent s. 28 FE 2003 CLAI What is clained is 1. A srrart card

readi ng e a slaot . in a co 2 d ,
conpr | S15EF 3ﬁ§rp 4B ExBpdibbenen Rlisigp sdrf SRR Aee Bl g <o
forma smart_ card slot for insertion of a smart card; and 5 a |l ateral
smart caPRFOFImMARY sgpalde St &cBiled cl ose to the front end outside the smart 6
card slot, wherein the smart card readi ng apparatus is positionable

sust ant i al | Wsvilladtrared inedFIGSPCRGING 4 1cohtaes dphinga B8l of adadig memibert 2 entehdgui de
menber fitting between the front end of the 8 PCMCI A sl ot and the front end

of a PO d Htnt'8ddd" ! Srehdifig Rtk 251298 are exposed along a bottom portion of

reading member 23 to make contact with smart card 48 when smart card 48 is inserted
within PCMCIA smart card reader 20. Since front edge 27 of reading member 23 is
fittingly engaged with top section 22 when PCMCIA smart card reader 20 is fully
15 assembled, contact springs 38 are located along top section 22, rather than lower section 26
of PCMCIA smart card reader 20. Contact springs 38 are soldered to printed circuit board
24 at soldering points 49 to electrically connect reading member 23 to printed circuit board
24. Tabs 50 (only one tab is shown) located at a back portion 52 of reading member 23 are
inserted in corresponding holes 53 located on printed circuit board 24 to position and fasten
20 reading member 23 onto printed circuit board 24.
By fittingly engaging front edge 27 of reading member 23 within inner portion 29 of

upper section 22, contact springs 38 are located at upper section 22 of PCMCIA smart card

12



1 2. Asmart card readi ng apparatus according to claim1l1, wherein said

| ateral 2 guide menber is a nechanical support menber connect 2B8&FERi2803pper
and |l ower sections. 1 3. A smart card readi ng apparatus according to claim
2, wherein said |ateral 2 guide nenber is integral with the upper section.
1 4) A smart card readi ng apparatus according to claim2, conprising a 2
connecting part in the front end of said | ower section to receive a

renovabl e nsi. O 0 saj d. | ro.SEct i on, A smart ca readi ng
ppar at HEAEtRGPahATnbEIokel Hetion A BRI condact el BB o R e BRI

el ectrical connectors, and said renovable extension is a cable 3

connect 2@®f raading mgmper Hgsmdacreasesathe digtance shat smartdiarpdy4& ppreauired toakec or di ng
to claim?2, wherein electrical 2 contacts to interface with term nating

poi nts @idefed Within BEMCIANG®t €ddiredder 3aité nBREEonteA M th3cst spifigsad8; anged i n
sai d upper section. 1 7. A smart card readi ng apparatus according to claim

2, conptjsl i i Al I o LCce IfoCUL6S mar t
card 1 oaial ! st ile S conflgf PTG #A AR EA Sty Corl il 18 thigbelT)
slat in a,co i.hg 2 device haying.an insertion opening for a PCMCl A card
i nf r ontVign EBF/Q?I.A Yarh g3\ reafer @%%mw% epsd 4P semFR i ARt WIHONEShput i ng
devi ce and spaced apart to fit a standard 4 size PCMCI A card, the snart
card r esplimgy Hpwpahai haviognepbe §illyginsértedppithin AEMChAvsmageatd madeti2iang at a
front end an opening to forma smart card slot for 6 insertion of a smart

card hayingd critddi dpfifesB RE PoSifidneilong u%r%&foﬁ' ZZSI{EFHe} A 18wak sdBonBgDer

| ocated close to the front "'end of the shnart card slot, 8 said lateral smart

card gui .menber bein al to.or .shorter n t dj.stan bet ween 9
o nadPRH SSeanf bt dh s nrelef ooty 2R el il R Bedifer by
the lateral 10 smart card 1g;ui de menber is located in front of and outside
sai d PCimcrogiodsinclyded mPCMETA mmart eaid deadendd.ng apparatus can fit within
the PCMCI A slot without interference 12 between said |lateral smart card
guiode nenber Tasdnseaioh (FRCMCTA BENEN dArd véades20 wixhinesh diSctwridhdévitdie conputi ng
device. 1 9. A smart card reading apparatus to fit inside a PCMCIA slot in
a conputd j \& NG S i i : in front
of "ot an e I FIGR, PRSP CICIAS S DGRRRIN 78 1 Bhed i dieon M one
having at .a front end an.opening.to forma smart c | ot for insertion
of " S ot 5 thag i st i, 1o Rareionds A O eser s i Doriible Spridee | o
the front end of the smart card 7 slot, said lateral smart card guide
menber bempgferfoiaWhen REMERAsimart ¢andneadhe2@ issfnlly ¢esented in egdBEB 52003 8

bet ween said insertion opening and the front end of said PCMClI A guides. 1

10. A sto@iductors 94 66 imEoradP Wit dohne@6R(Hbthowa) FitBinPpSHablddripuierssH @
| ateral 2 guide nenber is a nechanical support nenber connecting said upper

I . _ . : | ai
103 unepiyAfck] eied hfnesfif BRileckERCRE Il BRERAR D FREENIPSASET: O
1 12. A smart card reading apparatus according to claim9, further

conpr i sP§able SoBYEE S i R&?‘b% siart Carl eadsti20d geragved drom caderlo ¥ty on to

receive a renovabl e extension to said |l ower section. 1 13. A snart card
r eadi ngdeppssirg arseject dattdn 6F leaated| withim 1 vieinity ef casiaslat 54 of portable

computer 56.
As illustrated in FIGS 5B and 5C, as PCMCIA smart card reader 20 is inserted in
20 card slot 54, PCMCIA smart card reader is guided by guides 58 located within card slot 54
of portable computer 56. As illustrated in FIG. 5B, a small amount of space 60 is typically

left between guides 58 and an outer edge 62 of card slot 54 in order to allow outer case 55

13



2 connecting part includes electrical connectors, and said re
extension is a cable 3 connection. 1 14. A smart card readi ngﬁ% 299@
according to claim 10, wherein electrical 2 contacts to interface with
termnating points on a smart card inserted into said smart card 3 slot are
arranged in said upper section. 1 15. A smart card readi ng apparatus
according to claim 10, further conprising 2 circuits for a comuni cation

devi ce apd cir.cuj or smart .card r ing. -1.16. smart card_geadin
appar at documpify 54 fufodh BE Bonspt Lo 3ok 34 ThiRarthtVeiheritks SLEREHI, no:
3 a thin upper section; 4 a |ower section having electronic conponents for
t he snaflot é4ifermseangiapide HpHh)extandpgrframuteswdge 62 of tasd slaiditaguises 281 r ont
end an opening to forma smart card |9 28 FEB 2003 6 slot for insertion

of a snahtretdredas @lnstrated i FIG. 50,y mechagichly sporiiiy Givet Bectioh 2 aadsmar t
card inserted into said smart card 8 slot arranged in said thin upper

section . . o Readi r I }

Fur t her 1isrsboud Sibe R SR NP RE S B AR ORI Audgs B bR
end outside the smart card slot and 3 positionable inside the PCMCl A slot.
1 P8. AaEcrRgsitiongd avithiyinsidg lipdidar Sinee; flanges Adiang lacated alongopter edge péioh sai d
gui de 2 nenber is a nechani cal support nenber connecting said upper and

| ower seardistotsS4, Hafiges 44 isnpadiatelg rgdidecsadirncprd @ dstataily vpon dnsditivg dfenwlrai m 18,
wherein said 2 nechani cal support nenber is integral with the upper

SeCt i 0N carll RyitkinPEVICIA 3hfArt GRF tABePRP hALNS iREEBh K8 QiftRuk! @1 M 17,

conprising a 2 connecting part in the front end of sard |ower section to

recei ve a renovabl e ext icon.to aid |ower section. 1.21. smart card
Feadi ng appafarlEIndrs: PO B tiag sere nr e Bl oL HETGeRar + o
include electrical connectors, and said renovable extension is a cable 3
connect inygntion, 2oremavable extension 61 dsued Go agnid raseisindeeatingiopgning 46| vehen 16,
conprising circuits 2 for a comrunication device and circuits for snart

cand reatienihg sinafBeard\48 1imoPCMCUA seatti dagd fper 20, URemn0ov4blé extBsdisies RisPCMCI A
slot in a conputing 2 device, conprising: 3 upper and | ower sections having

at a fr ?Qﬁoﬁﬂﬂr 9 PRER chf?o&t%o??i@n F3T8f {’roﬁtaéd}e%b%tf 169er setfod B60£003

PCMCIA smart card reader 20. During transport of portable computer 56, or when no

longer needed, removable extension 61 can easily be removed from portable computer 56

while smart card 48 is inserted within PCMCIA smart card reader 20 and PCMCIA smart
15 card reader 20 is inserted within card slot 54. As a result, portable computer 54 can be

transported while smart card 48 is inserted within portable computer 54 without being

prone to damaging removable extension 61.

As illustrated in FIG. 6B, when removable extension 61 is inserted within PCMCIA

smart card reader 20, a top portion 63 of removable extension 61 is aligned at opening 46

20 with upper surface 41 of front edge 42 of lower section 26. As a result, as illustrated FIG.

6A, removable extension 61 guides smart card 48 by aligning smart card 48 vertically

14



4 for insertion of a smart card; and 5 a connecting part in the front end
of said |ower section to receive a renovable 6 extension to s&®F&B 2803 nart
card vertically during and after insertion in said smart card 7 slot. 1 24.
A smart card readi ng apparatus according to claim23, wherein said 2
connecting part includes electrical connectors, and said renovable
extension is a cable 3 connection. 1 25. A smart card readi ng apparat us

according.to claim23, further conprising a 2 snpart card gui de_ nemnber

oeat cd MIBERHIIE o Sor b eBRUEI0 ECPBIOR b SARIORdp dAuEGS i S
positionable inside the PCMCIA slot. 1 26. A smart card readi ng appar at us
accor di mpertwnodfasimarCeard Wl evidiim PEM QI Ay smnaet c2rdweadarr20i lsssadiffenltani cal support
menber connecting said upper and | ower sections. 1 27. A smart card reading
appar at us  acoQrifi§itaté LirEIGINTAand I Rkbrddid @ Oftir@iBr prefB MBI Bl&H" !

wi th the upper section. 1 28. A smart card Teadi ng apparatus according to
claim?2 wherein interfaci 2 nmeans_ for communicat i W.th a smart card
Cnoer t ol MEL ivanBiri e ROYfHe SETI oL EanRie i ot inpePuBREEme |
29. A snmart card reading apparatus according to claim23, conprising

ci cui t §42suchras @ wonealor vanitelaphagiline cabld. dnpu\autmit cahle das insergdiwithiadi ng.
21  AAAAAAAAAAAAAAAAAEAA. Ay. A1Jfg$t (42. WI

{ upkf a\ Wma eaﬂxfeaiiﬁ@bﬁnﬂo@mld]mﬂec&bmadnaaif@aﬂn\t;@] drhiabar] zadCPEMAIIRAdmaA] ca] ca

] ca] ca] ca] ca] cRa] ca] ca] ca] c<aV] calj] cal

| >
FEqi | p7 A :
oy ca] o SHUTAAFoL A RREALEAL PIG O N YA GRIGRIE RIS oeicy FALAF SIS
2l cal cabeal aal cal ol ofledhon Sabe abemh i Sl oal aahs Ahsiclg 3l shivkadlisg oal oal

LIp! " s" " #r ###SN$sPv Sz $3$S! Yp?@Rs&&&| wr mhc”Y] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca]c
al] ca] cappa]sosthca} L af rahtcalge dRcd]lowdrcebia] 2G) Aajacaiwlg]as allusajaced] 6. IA],ca! &] '
() I +e++, |, -e--.0..1q/~/%y00&1| wnhc”Y]]]ca] ca] ca]ca] ca]ca]ca

o ] ebssigal e el il sl o i <) ol

Veal ca) ehrd 48y @Rt Bh L sl aBi el SRA MG fangk iy bl GfaBBh P gl o
; <P<<<>=C=0===*>" >>7] ?? @ @aAAAl B| w mhc”Y] ] | ca] ca] ca] ca] ca] ca] ca] ca] ca] cal
ca] ca] c sddAL Witk g M3 4]smariceard sqaden 2QlesufdEFWR] ca] ca] ca] ca] ca] ca] ca! | BBB<
CCCJDPD\ DDEf EEEDFFFFUGGHZHH

| ¢l 1 JcIIK] KpKlelisinvappticatidink eeduieahe ajecel medeade ade mpaadwtpicabral &) ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca! K. LLL( MMVR2 NRNNNNOOONPPQ

N
QQQDRRW%M d in FIGS. d 8B, ing t t ferred embodiment
ScSSTnT Srflﬁwu\}w nﬁc’\%]a]ncafgcgfcc% ‘¢ ]%g cra eé %g r(f::a]mcgla ltr:r%i cgi télg]pé% el(%ta] cajc

a].gal cal ca] ca] ca] cal.cal] cal ca cal.cal cal cal ca] ca! VWK Xs XX

IV OLBREH GO e B Mg L s i B B BAR) ca) ca) ca
] ca] ca] ca] ca] ca] ca] ca] cal] ca! ca]calca]calcalca]calcalcalcalcalcalcal, " F
aaaAbbbsiiel” &at Fxaseplef twaymy Nuiteables P6i $ushlag by xchonecton bx]twalsepathica) ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca]ca]ca]c
al ui i #j wdlé¢phish& kine cables may be used. Input\output cables 66 are inserted within
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input\output cables 67 is aligned with upper surface 41 of front edge 42 of lower section

26. As aresult, as illustrated FIG. 8A, input\output cables 67 guide smart card 48 by
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10NMB3: s10%VE' () - 4" 10%VE' () - S2FYA.0%V&' () - OM 10988 () --- #10%V&' ()-/|.aBYNC

10: Lt $10% & Q).-.SYn. 1004 & () -10% & () - 0h & 1 10%, & () - Ry () 1. dEYN

C 10: &' 10% &Sirﬁcé I‘l‘%’%ﬂiﬁsﬂ% )zibé&; %ﬁ?é }"fpﬁé&(ﬁ)ﬁ‘ %%b}%é%%d Ajﬁ&f(‘%“}li’g‘%%& gl} the )

10% & () -[ k! dEYNC 10: +@10% & ()-f) #10% & (t)-& g&10% & ()-$@10% & () -

10% &' ( Ps§r vgm%oggapge_qogmmé@@ trapgporteg, input/output cable 64 and input\output

10:f3:510% & ()-410% & () - S2940% & () - 0S#10% & ()--y 10% & () - DOdEYNC 10:
cables 66 act as a removable extension of PCMCIA smart card reader 20 which is easily

and automatically removed during transport of portable computer 56 into which PCMCIA
smart card reader 20 has been inserted for use. Since the extension is formed by
input/output cable 64 or input\output cables 66, rather than by PCMCIA smart card reader
10 20, the extension does not protrude from outside card slot 54 of portable computer 56

during transport, and is therefore less prone to mechanical damage.

Although a few preferred embodiments of the present invention have been shown
and described, it will be appreciated by those skilled in the art that changes may be made in
these embodiments without departing from the principles and spirit of the invention, the

15 scope of which is defined in the claims and their equivalents.
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S&$10% & () - &F "10% & () - 9&" 10% & () - &#10% & ()-10% & () - $10% & () - ON
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0 () -" (i : " 100 "()-S)" 1009 "()-&
10% 0& ()“{ aé%%léé;g%ﬁ dEYNC 10: +F"10% 0& ()-S)"10% 0& () - &

%4.0% o0& ( hi "()-"@10% o0& ()-f "10% 0& ()-))J*******dYNC 10: 10'o
18%0 Oéo( ;?Y_ Fl (())/% /(.)Oiél(%rga?l,pgrré ge%%iiré‘?p%é_ i 22{' %I)si" é& a ﬁéMIBIA slotina comp:ning |
I&Sélgoo/(? & Q)'Jeggcg;qg{&&is(&f MLO% & ()-10% & ()-"10% & ()-L$10% & ()-,-e--.i..dEY

& " 10% &5() - (yda%%} §hd(1dviek Sehiéhs havidg! ol D Horied any énﬂ?éot&'foﬁh'érﬁé}?/ea& ot~ -/ a/ ~/ 1 %y0d
EYNC 10: +10% & ()-1) 10% & ()-& #10% & () - $10% & () - 1" 10% & () - f

"10% & (4 YR Gubdrdid’SraRALre elrd; landL O:

10: SF: $10% &' ()- 6G' 10% & () - 4T#10% & () -f2$10% & () - 80@10% & ()--!10% & ()
- 7282D222MB" 33Xa¥erdl smart card guide member located close to the front end outside the smart

10: 910% 0& () - SL0% o8& ()-110% 0&' ()- F" 10% 0&' () -, #10% 0& () - L$10% 0&' () -

10: 33+4i $44ckbiHot/whbfindhs: snib@Yard &adipg Sibartuois pésitionable substantially within the

10% 0& () -510% 0& ()-f9! 10% 0& () - 10% 0& () - 75556 666dE: /

10: 9- 10%70&8PENCIAZsI@ 9ith 82i¢ Jate®) Db cad'gide m@nber fitting between the front end of the

10% o0& () -%$10% o0& ()-"10% o0& ()-67E7G7H71 7J7V77bC 10: 10% & ()-L$10% & () -
8 PCMCIA slot and the front end of a PCMCIA guide inside the PCMCIA slot.

1 2. A smart card reading apparatus according to claim 1, wherein said lateral

2 guide member is a mechanical support member connecting said upper and lower sections.

1 3. A smart card reading apparatus according to claim 2, wherein said lateral

2 guide member is integral with the upper section.

1 4, A smart card reading apparatus according to claim 2, comprising a
2 connecting part in the front end of said lower section to receive a removable extension to

3  said lower section.
1 5. A smart card reading apparatus according to claim 4, wherein said

2 connecting part includes electrical connectors, and said removable extension is a cable

3 connection.
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é.;d g) éO (?02_?‘,, %%%%%ig %effflc(e)wiaﬁgn%%jat%g(p)oing%%g S/Pnégf't éa)'d i'ns%?te/ iﬁ%o ggid sFr%egt{?ar% O-17?@cm
10% & () -%sl ?/Qr&rﬁ%'e%in?%qagdpggr's@&g% & ()-f,#10% & () - @GNAAI BBB<CAEbC
10: &010% & () - - 10‘V§ & ()-
+"10% & ()-f), #10% & ()-& "10% & ()-9$! 10% & () - <CCCJDVDNDODPD\ DxnbC
10: &$10% & ()- 10: 10: 10:,3:10% & ()-6#10% & ()-4
10% & () -f2- &1D% & A ymarRdaEf g@ﬁ@% s adBrding to claim 2, comprising circuits for
10% & ()-&$10% & ()-@10% & ()-"10% & ()-!110% & () -1
10% & () - DFFFR &okanchiiodion 36id@aM diRdtfts&or(shraf®ard reading.
10% & ()-$10% & ()-10% & ()-S' 10% & ()-'10% & ()-HzHH I cl | JdEnmbC
10:-"10% & () -+ .
"10% & ()-@"10% & ()-'$10% & ()-$:110% & ()-""10% & () -JcJIIKj] KnKnKoKpKdYNC
10: 10" 10" 108 : 10Asmsar(dardotatidoagpafatus 4o fit inside a PCMCIA slot in a computing

"10% & () @@&L0% & ()-0s10% & () - pK| KK. LLL( MIEYNC 10:
&$10% &' (3 - W&v%gaﬁ insertion opening for a PCMCIA card in front of a pair of parallel

% & ()-Z2"10%& ().-nt 10% & () -9$210% & () - ( MVMENRNNNAEYNC 10:
épl 13% 3&' ‘% ) f’@g/ﬁ% ga'%s—“’fe'% ‘&'ﬂ%% the F‘?ZEM"@ <te§l)9%zmd SPRTsdspey to fit 3 g1gadard( ) -

NNQI]\IPPQJ EsYi%CP&\Qé[A card, the smart card reading apparatus comprising:

5 upper and lower sections having at a front end an opening to form a smart card slot for
6 insertion of a smart card having standard dimensions; and

7 a lateral smart card guide member located close to the front end of the smart card slot,
8 said lateral smart card guide member being equal to or shorter than the distance between

9 said insertion opening and said front end of said PCMCIA guides, whereby the lateral

10 smart card guide member is located in front of and outside said PCMCIA guides, and

11 the smart card reading apparatus can fit within the PCMCIA slot without interference

12 between said lateral smart card guide member and said pair of PCMCIA guides located

13 within the computing device.

1 9. A smart card reading apparatus to fit inside a PCMCIA slot in a computing
2 device having an insertion opening for a PCMCIA card in front of standard size PCMCIA
3 guides, comprising:

4 upper and lower sections having at a front end an opening to form a smart card slot

5 for insertion of a smart card; and

6 a lateral smart card guide member located close to the front end of the smart card

7 slot, said lateral smart card guide member being equal to or shorter than the distance
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said lower section.

1 13. A smart card reading apparatus according to claim 12, wherein said
2 connecting part includes electrical connectors, and said removable extension is a cable

3 connection.

1 14. A smart card reading apparatus according to claim 10, wherein electrical
2 contacts to interface with terminating points on a smart card inserted into said smart card

3 slot are arranged in said upper section.

1 15. A smart card reading apparatus according to claim 10, further comprising

2 circuits for a communication device and circuits for smart card reading.

1 16. A smart card reading apparatus to fit inside a PCMCIA slot in a computing

2 device, comprising:

3 a thin upper section;
4 a lower section having electronic components for the smart card reader;
5 said upper and lower sections having at a front end an opening to form a smart card
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2 smart card guide member located adjacent the front end outside the smart card slot and

3 positionable inside the PCMCIA slot.

1 18. A smart card reading apparatus according to claim 17, wherein said guide

2 member is a mechanical support member connecting said upper and lower sections.

1 19. A smart card reading apparatus according to claim 18, wherein said

2 mechanical support member is integral with the upper section.

1 20. A smart card reading apparatus according to claim 17, comprising a
2 connecting part in the front end of said lower section to receive a removable extension to

3 said lower section.

1 21. A smart card reading apparatus according to claim 20, wherein said
2 connecting parts include electrical connectors, and said removable extension is a cable

3 connection.

1 22, A smart card reading apparatus according to claim 16, comprising circuits

2 for a communication device and circuits for smart card reading.

1 23. A smart card reading apparatus to fit inside a PCMCIA slot in a computing
2 device, comprising:
3 upper and lower sections having at a front end an opening to form a smart card slot
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2 connecting part includes electrical connectors, and said removable extension is a cable

3 connection.

1 25. A smart card reading apparatus according to claim 23, further comprising a
2 smart card guide member located adjacent the front end outside the smart card slot and

3 positionable inside the PCMCIA slot.

1 26. A smart card reading apparatus according to claim 25, wherein said guide

2 member is a mechanical support member connecting said upper and lower sections.

1 217. A smart card reading apparatus according to claim 26, wherein said guide

2 member is integral with the upper section.
1 28. A smart card reading apparatus according to claim 23, wherein interfacing
2 means for communicating with a smart card inserted into said smart card slot is arranged in

3 said upper section.

1 29. A smart card reading apparatus according to claim 23, comprising circuits

2 for a communication device and circuits for smart card reading.
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