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SMART CARD COVPUTER ADAPTOR BACKGROUND OF THE | NVENTI ON

Comput er devices are commonly provided with I1C card slots for

recei ving IC cards (often referred to as PC cards) constructed in

accordance "’ wi th PCMCI A (Personal Conputer Menory
| nt er nat i on?;?l0 REWei ati on) standards. The thi nne?t%[rﬂ{sgﬂrlu'gasrsd | C

card has a thickness of 3nm The nost : comon type of standard IC
card is the type Il card which has a width of 54mm (mllimeters),
a length of 85mm and a thickness across nuch of its width and

| ength of 5mm Each card has a 68-position front connector with two rows of

10 socket contacts that mate with pins at the host conputer end of the
| C card sl ot . W”%M&hﬁ@@ﬁo@@M‘PﬁJﬁ?ﬁAb’A@T@ﬁ‘pU”OUt put) type
Wi th a rear connector avin | east one row of pin contacts and
with a hol e BACKGROUMD GF Ttk ﬁg\jENTIO . connector thereto. One type of
mati ng connector is at ache the fr h
the cabl e extending to Qﬁnﬁlbrffsﬁ?wgﬁﬁﬁrgrséog%ﬁg%glprgF"gaednvé'%\Mg?kC%?qg%tS%rt
moder n. receiving IC cards (often referred to as PC cards) constructed in accordance

5 with PCMCIA (Personal Computer Memory Card International Association)

standards. The thinnast standard IC card has a thickness of 3mm. The most
common type of standard IC card is the type Il card which has a width of 54mm
(millimeters), a length of 85mm, and a thickness across much of its width and
length of 5mm. Each card has a 88-position front conneactor with two rows of
10 socket contacts that mate with pins at the host computer end of the IC card
slot. Many iC cards ars of the /O (input/output) type with a rear connector
having at least one row of pin contacts and with a hole for latching a mating
connector thereto. One typ2 of mating connector is attached to the front end
of a cable, v;:ith the cabie extending to equipment such as a local area network
15 or modem. _
Another typs of standard card, constructed under 1ISO7816
standards is thé largz smart card, which is the size of a credit card with a
thickness of about 0.82mm. These cards are commonty Solely of plastic except
for circuitry molded thersin, and except for a standard sst of contact pads on
20. one surface of the card. Such cards are gaining use in such applications as
storing medical records or storing mon.ey value for purchases, in a card that
can be conveniantly carriad in a wallet like a credit card. Standards for the
large smart card prescrive a card having a width of 54mm, which is the same
as that for an iC card.

Alzhougn a,_s:: iatized electronic devices ars available for directly
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writing/reading data inio and out of smart cards, ther2 is a need to perform'
these functions using ccrmmon computer davices that have been adapted to
receive IC carcs. Sinca smart cards are thinner than IC cards and have

contac:s on a acs inst2ad of an end, a smart card cannot be directly read out

30 or into an IC card slo.

SUSSTITYTE SHEET (RULE 28)



Anot her type of standard card, constructed under |S0O7816 :
standards is the large smart card, which is the size of a credit card with
a t hi ckness of about 0.82mm These cards are commonly sol ely of
pl astic except ' ' for circuitry nolded therein, and except for a
standard set of contact pads on 20 one surface of the card. Such
cards are wgaiwiymgruse i n-such applications as StPERTUSE7/0v8%8 cal
records or storing noney value for purchases, in a card that can
be conveniently carried in a wallet like a credit card. Standards for the
| arge smart card prescribe a card having a width of 54nm which is the sane
as that for an I1C card. 25 - Al t hough speci alized

el ectronic devices are available for directly writing/reading
data into and out of smart cards, there is a need to perform

these functions usi ngQnenapproachpasdeeidoicosstrucian lﬁ'awdlﬁéﬁﬁ%ﬁt\'édtﬂ.o
recei I C ds. Sinc d . '
Contact s on ahdtiae Ackamr LB S Wil A1 Pafa beqsr S FoRURDRR,

out 30 withP4 sidittRatéhn fecedieth RIr§k smart card, and with teriVhd3 farddtgaging
PCT/.US97/ 07358

the contact pads on the smart card. Unfortunately, when PCMCIA and ISO7816

U

standards were set, tha width and length of the IC card was set to be equal to
that of the large smart card. As a result, the slot in the special IC card that
receives a smart card does not have side walls, since the side walls would
increase the width of the IC card. Such special IC card results in a flimsy
special IC card with poor guidance of the smart card.

190 Another approach has been to construct an extanded IC card with
its rearward extension being extra wide to form a wide slo: entrance with short
side walls for guiding a smail portion of the card length. While this approach
gives better, though not very good card guidancs, it results in a special IC card
that projects considerably rearward of the computer device slot that is intended

1o fully receive a standard length IC card. As a result, the extanded IC card
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usually cannot be left in the computer device, since it projects cut so a door
cannot be closed, and so the projecting part of the iC card is vulnerable to
damage.
t would ba desiradle if appakatps were availabiz which enabled
20 precise reception ofa large smart card and its electrical cou piing to a computer
device with an IC card slot, which require only relatively 1ow cost and compact
special apparatus. Such apparaius would be espacially Jesirable if it wera

available for Microsim cards 23 wall as large smart cards.

SUMMARY OF THE INVENTION

25 In accordanca with one embodiment of the crasent invention,

apparatus is provided for ransmiting data betwsan a smar card of the type
that has contact pads on a card face, and a computer davice cf the type that

has a slot for an IC card (ofizn callad a PC carc). Thes aZparatus includes an
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One approach has been to construct an IC card of standard w dth,
I'engt h, and thickness (5m) and with an IC card connector at its front end,
but - wWith a slot that can receive a large smart card, and with
term nals for engagi ng t he contact pads on the smart card.

Unf or t unat el when PCMCI A and | SO7816 5 standards were set, the
~width and Ié%%i’ﬁ“ﬁ? the IC card was set to be equal to PCTUSIPNATS of t he
| arge smart card. As a result, the slot in the special IC card that '
recei ves a smart card does not have side wall s, since the side walls would
increase the width of the 1C card. Such special I1C card results in a flinsy
"special I1C card with poor guidance of the smart card. 10

Anot her approach has been to construct an extended I C card with

its rearward extenS| bei ng extra wide to forma w sl ot entrance with-
Shor dogr e ot et with g b ol Cl el B3R BB S5 catlt .
Wi I'e thi s appr@aghptor hasarr\,ngé’ﬂ{@%rh‘ﬂh@%h addegBoMtsciy e B0RAISAIE to |
gui dance, it resul ts in a-special 1C card t hat prol ects

consi derabl y hedbweard rear C%“Q,C&%ut@ adanioe Bas povideaar periontiendieg a_l.slot
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projecds out sesidom@drio engags camnpadé)mfcﬂhese:dxartandrcsoNr.hethprmr@ﬁz’ealgg
part of the IC card i s vul ner
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e ol d be Rz onlens ol fhd Serrion pannepPe I ianserERiEDoteen 2

preci se recepimhan ﬁrd%ﬂ&ég@oﬁﬁarotr A, adplibdR iBbEEd BhCd caRUB} ’sf?.\g\dfaﬂd a
conmput er device with" an 1 C card sl ot, which reqwre only

relatively | oshanssendrize bipdee card-raceiving Sfto 2 cgrm&r@t dsvicguohoplimeat at us
woul dbe- espeglldodesl LA Idoohbc?! ihe I cara redP @RS, LAY LSEOSTM

cards as well arge smart
10 smart card ino the sict of tha 2 dapfor

An adaptor which is especially useiui for a compuisr davice that
has a keyboard and ihat has iis IC card slot at the right side, has a smart card
slot that opens SC° away irom tha direction in which the ccmputer device IC

card slot opens. This 90° angie facilitatas insertion and ramoval of a smart card
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frorn the adapio
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A special adapicr can be constructed to receive a Microsim card,

which has a smailar wicih a -ng“w than a standard largs smast card.

pa
in the appendsd claims. The invention will be best undersicod from the

20 following - description when r2ad in conjunction with ths accompanying
drawings
BRIEF DESCRIPTIOM OF THE DRAWINGS

Fig. 1 is an expoded isomstic view ©f a nolebooX computer
$ s gt H od AN i el ey ! mmy SE s b pmd pim m P g
davice, of a standard 1T card whish can fitinto a slot of ina computar device,
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xiended {C card, a  a large smart card which can project into the
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extendzsd IC czrd, all in accordance with the prior art.,




SUMVARY OF THE ‘I NVENTI ON 25
eibodi nent of the present invention,
transmtting data between a smart card of the type

I n accordance with one

t hat has

contact pads on a card face, and a conputer device of the type that

has a slot for an IC card (often called a PC card).

. PCT/ US97/ 07358
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form ng an adaptor connector that is nateable to the 1C card
connector. The adaptor has a wide rear portion formng a slot,
receiving and guiding a smart card. The adaptor al so has term nals
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Fig. 2 is an explodzsd plan view of the prior art extandad IC card
and the large smart card of Fig. 1, with a section of the extended IC card top
wall being cut away. | |

Fig. 3 is a side slsvation view of another prior art IC card
constructed to receive a smart card, and of a smart card fully instailed therein.

Fig. 4 is an exploded isometric view of an adaptor of the present
invention, and of an IC card and a large smart card which can both be coupled
to the adaptor.

Fig. 5 is a rear elevation view of the adaptor of Fig. 4, taken on line
5-5 thereof.

Fig. 6 is a sectional view of the adaptor of Fig. 4, with the smart
card fuily installed thersin, and showing a portion of the IC card and of the
computer device of Fig. 1. .

Fig. BA is a sectionai view of an adaptor construction maodified
from that of Fig. 6.

Fig. 7 is an exploded isometric view of an adapter of another
embodiment of the invention, and also showing a large smart card which can
be instailed therein, 2 computer davicz, and the IC card of Fig. ¢ in a fully
installed position in the IC card siot of the computer device. |

Fig. 8 is an explcdad isomsatric view of an adaptor constructad in
accordance with another embodimsant of tha invention, and of a Microsim card
which can be received in the adapior, with the adaptor door shown cioszd, and,
in phantom linss, shown opan. '

Fig. 9 is a pantia! visw of the adaptor of Fig. 8, with ths doorin th
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Cclan and scnamatic viaw of an axgmoia ¢

Fig. 10 is 2 partal

IC card of Fig. 4.

apparatus is provided for

The apparatus incl udes

: adaptor which can be used with a standard
| C card that has a rear connector. The adaptor has a front end



positioned to engage contact pads of the smart card, with the termnals
connected to contacts of the adaptor connector. To transrmt data between a
~smart card and a conputer device, applicant inserts an IC card of standard
shape and size into the card-receiving slot of a conputer device. Applicant
al so mates the adaptor connector to the IC card rear connector, and inserts
a 10 veorer3card into the slot of the adaptor. PCTIUS97/07358

An adaptor which is especially useful for a conputer device that .
has a keyboard and that has its IC card slot at the right side, has a smart

card slot that opens 90[err] away fromthe direction in which
the conmputer device IC card sl ot opens. This 90[err] angle
facilitates insertion and renoval of a smart card 15 fromthe
adapt or . A speci al adaptor can be constructed to
receive as Mww er width and | ength

than a standard Iarge devic o
features of the inventi'd® tflésggte%%F?W%‘? T)Vé‘f'? AR tIS SR H e form,
the appended gf @nhBtsbookcorhpueit! whithwhdd aib¢C loasd slmmderfst m:uéx\ﬁmg)mmmadé%ﬁ

foll d t wh d t t
d?awowgg J eISCCE:Iar% I?A? rzogepgﬁ ng@%%%@d}qrﬁg% @relhag ol Seep”‘é‘ﬁ‘géf N 9Ehat
Fig. 15is an gxploded {:%r‘?carfghﬁhﬁ@e‘?ﬁydoche?enﬁ'%ﬁh%oﬁom&ﬁor 16 of the card

devi ce, of a standard can fit into a slot of the conputer
devi ce, mates with aagie\is? endeectbCl18at &2 fadt end ®f the giot.s AdRivoddicarech

can proj ect - C card, all in accordance with
t he pri or art% %en can be closed to %évgpt%, sl E .

Fig. 1 also shows a large smart card 30 which is beginning to gain
widespread use. Both.the IC card 14 and ithe smart card 30 are formad
1. according to PCMCIA siandards, which specify a width of 54mm and length of
85mm for each. The popular typa Il IC cars 14 has a thickness cf 5mm and
has a construction which is usually tco fragiie to carry every day in an ordinary
wallet. Howsaver, tha large smart card 30 has a thickness of only about 0.82mm
and its circuitry is encaéed in solid moldad piastic. As & rasult, the largs sman
5 card can bs ragularly carried in an ordinary wallet. The smart card 30 may
carry medical records of a person, stored vaiue for purchases, or other data.
It is often desirable to transfer data (read andfor write it to the smart card)
between a smart card 30 and a computer davica 10 which is constructad oniy
with an IC card siot fcr receiving a PCMCIA {type |, 1l or {il) card 14.
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. One approach for interfacing the smart card 30 with the compuzsr
device 10, is to provide an extra length or axtended IC card 40. The extended

IC card 40 can be inserted into a standard IC card slot 12 unil its fron:

connactcr 42 matas wiin the device connasior 18 Tha axtended i1C card 40
has a smart card-receiving siot 44 into which tha smart card 30 ¢an De insertsd,
25 and has terminals 43 for engaging contact pads at a muiti-contact suriacs

ragion 48 of he smart card. Howavar, thare are two major disagvaniages Gi
the extandsd iC card 40, Ona disadvaniags is that it has an extension podion
50 which will projact irom the computar davics 10, and pravent the covar 20

from pivoting clossd. As shown in Fig. 2, tha axtension 50 is providsd so hers
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WO 97/ 44867

PCT/ US97/ 07358 , ' Fig. 2 is an expl oded pl an
view of the prior art extended |IC card - and the large smart card
of Fig. 1, with a section of the extended IC card top wal | bei ng
cut away. Fig. 3.is a side elevation view of

anot her primer97angs?l C card 5 ’ constructed to recei vecausyrssgcar d,

and of a.smart card fully installed therein. :
i's an expl oded isonetric view. of an adaptor of the present

Fig. 4

I nvention, and of an IC card and a |large smart card which can both be

- coupl ed to the adaptor.

Fig. 51is a rear

el evation view of the adaptor of Fig. 4, taken on line b5-5 thereof.
- Fig. 6 is a sectional view of the adaptor of Fig. 4, with the smart
~card fully iisst aihdowt with dapereshenihoee ray 52 porguide the sinartl CarchG0 imtsl of

. the ut er, device of

a secti onal Rﬁsét{ﬁqg]angr? oRYR¥IEsC 8%&‘9&‘?'9% Shool t¢ dprate the card in 2 lateral ™ ' ®

direction L. Such card edge guides are desirable because the portion 58 of the

extended IC card lying forward (in direction F) of the extension 50 has the same
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width A as the width B of the smart card. Using the same width results in the

extended IC card 40 having no card edge guides at its opposite side 60, 62.

Fig. 2 shows a region of the bottom wall 64 of the extended IC card, which has

no upstanding side wall to guids a smart card. Although the guidance provided

by the extension 50 is helpful, the smart card 30 is still not well guided into

1o position.

Fig. 3 is a sids view of anothér prior art apparatus 70 for enabling

coupling of a smart card 30 to a computer device that has an IC card slot. The

apparatus for coupling is of the same size as a standard type Il IC card, in

width, length, and thicknass. It has a slot 72 formed by a flap 74 lying over a

i3 body 76. The smart card 30 is inserted into the slot until it engages terminals

78. Although the apparatus 70 can remain in the IC card of the computer

device with the door closed, it has disadvantages. One disadvantage is that it

may be required to remove the coupling device 70 before the smart card 30

can be inserted therein. since the cantilevered flap 74 may move down and

29 close the rear end of the slct. Also, the slot does not have any opposite-edge

guides, so care must be taken to keep the smart card 30 aligned with the

apparatus 70 as it is inserted into the IC card. All of this makes tha coupling

means 70 awkward {0 uss,

In accordance with the present invention, applicant provides an
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adaptor 80 shown in Fig. 4, for transferring data betwsen a smart card 30-and

a computer davice 10. Tn2 adaptor is used in conjunction with an IC card 14

of the type that has an /O {input output) receptacle connector or raceptacie 82 -

at its rear end. Whii2 some IC cards have a connector 16 only at their front

ends, a largs numbar of IC cards have rear connaciors or rear receptacles 82

-~
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15 fromthat of Fig. 6. F|g 7 is an expl oded
tsometric view of an adaptor of another enbodi nent of the

i nvention, and also snowing a |arge smart card which can be
installed therein, a conputer device, and the IC card of Fig. 4 in a fully
Install ed p05|t|on in the IC card slot of the conputer device.

Fig. 8 is anv@Rpr¥8ed i sometric view of an adaptor construc?%ﬁ”?%’””sg
accordance with another enbodi rent of the invention, and of a Mcrosim

card whi ch can be received in the adaptor, wi t-h’ t he adapt or door
shown cl osed, and, i n phantom |ines, shown open

Fig. 9 is a partial view of the adaptor of Fig. 8 wth the door in the 25
open position. Fig. 10 is a partial plan and

schematic view of an exanpl I
WO 97/ 44367 attheirrear ends %xamptles of such rear conn&:tors are s%owngm U.S. patents

PCT/US97/ 073585,411,402 and 5,387,110, although other constructions of IC card rear
connectors have been proposed. The adaptor has an 1/O plug, which can be
referred to as an adaptor connector or header 84 at its front end 87, which is
designed to mate with a certain kind of JJO receptacle 82.

wn

The particular receptacle 82 has a central latch hole 86 and an

_interrupted row of pin contacts 88. The plug 84 has a laich 90 that can enter
the latch hole 86 and latch thereat, and has an interrupted row of adaptor

sbcket contacts 92 which can mate with the pin contacts 88. The receptacle

also has a rear smart card-connecting portion, or card receiver 94, which is

1o
o

constructed to recsive the large smart card 30. While the IC card 14.has a
maximum width A equal to that B of the smart card, the receiver has a greater
width C. As a result, the receiver 94 is readily constructed with a smart card
slot 100 of slightiy greater width than that of the smart card for receiving it. The

smart card slot 100 has a lead in 102 to guide the card into position, and has

=
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side edge walls 104 that guide the opposite edges 110, 112 of the smart card.
The adaptor has a group of terminals 114 for engaging surfaca contact pads
116 on the smart card, either directly or via a circuit board. The pads lie in the

mulii-contact surface region 48 on a first or pad faca 120 cf the card, which lies

{8
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opposite a second face 122 that does not have such contact pads. Each of the
terminals 114 is connected to a corrasponding one of the socket contacts 92.
Thus, the smart card 30 can ba connected to the computsr device 10 tc
transmit data bestween them, by inserting the smart card 30 into the adaptor 80
so the smart card contact pads 118 are engaged by tha iarminals 114 that are
25 connected to th2 socksts 92.

| The adapter is matad to the IC card by mating tha adaptor plug
84 with tne IC card recaptacie 82, so the socket contazis 82 engage the pin
contac:s 83. The pin contacts 88 ara coupled (d'rac:.‘ cr through si_ghat
processing circuitry) to corresponding card socket conacts 130 at the front end

-7 -



DESCRI PTI ON OF THE PREFERRED EMBODI MENTS ' Fig 1

Il lustrates a conputer device 10 which is shown in the form of a
not ebook conputer, which has an IC card slot 12 for receiving a standard
IC card 14 (often referred to as a PC card). The slot 12 is deep enough

that 5 the card 14 can be fully inserted therein, until a front
connect or W@ %yM8the card- - mates with a devi ce cHAH&EIGTISE8 at t he
front end of the slot. A pivoting cover ' 20 then can be closed to
cover the slot. Fig. 1 also shows a |arge smart
card 30 which is beginning to gain ' wi despread use. Both the IC
card 14 and the smart card 30 are forned 10 according to PCMCI A
standards, which specify a width of 54mm and | engt h of 85mm f or .
each. The popular type Il 1C card 14 has a thickness c¢f 5mm and

has a const ofitha & catd.clihe scasalatditacsol 3¢ a0088e P capiafteoking GRIPYE an
ordi nary . wal | et Vel th LGS s Rt | +

t hi ckness ofje?f'r?le_fozgwd&ko'0.'@215%{\?"&83’% .é?al:igag% |tsr'lct|)€?:l%| ?@trlg?rgﬁcdaas‘aed in
sol i d nol degeph@s it cdppatar efavids 10 ad ladegeorsmany, diccessive diffscamidsnoah be
regularly carried in an ordinary wallef, The smart card 30 nay .. '
carry medi c&Rrdeddr B cas%épgoe!qapé?roé%&}a(}%ed@aﬁg *%h%&ﬁﬁ%@&% SRS .
data. tha Plué 5n?$e€5;§t§&ed“<§'i\. H12B:8 40 52 aRaf@ichdsthan (Caf@d: ARfOEaNr i t e
it t0 the smar ard between a smart, card 30 and a conputer
devi ce 10 wiiechsesed intstthacdsgptonsipt 100 and withdigwm  Hnit isclesiied @l SaCUer
receiving a PCMCI A (type L dAL) g G 4. 2 : o d ew ONE
approach f of'¥ KSR -ﬁgwf%ef&lstr{g}ra?"%é'r%p%gswﬁ ﬁn§ léa 'éé%ﬁt@?ve 1 anev

devi ce 10, igcdionptrovadepiengdxandd enghedircexthernGethriGltaughbe IThard

ext ended .1 C card 40 can_be irgls?%rﬁt(gq i\‘n Q0 2,8t zéada?rr [Qic%g sl ot
12 until it &aprmisitin tha eleclropi, HavEay ! FeshSl R MHE #&F &P 8RRt or
18. .The ext Lte} BebRbGEahGuily racaiva the TREa1, SHBIC capd dill AEEDAAY iet 44
i nt 6 whi ch ﬁ%gﬁ@r}ért ecz;lrdaBOL'c)ém be inserted. 25 and haé termnals
45 for engaghaglatomarti padle garmagad Py NEHRE &6t ORJGEL gepecially whara a door

is provided that can be pivotaliy closed over the slot to avoid the entrance of
dirz.
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The particular adaptor 80 shown in Fig. 4, has a latching

s
w

mechanism 140 that includas a bar 142 thai extends between opposite sides
of the adzptor, and that is connacted o a rod 144, When handlsas 150, 152 at
opposits sidas of the adapior ars movad forward, they move e o 144

forward, to prevent a pair of arms of the latch 80 from deflecting together.
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Thus, ths plug 84 can be maied & recaptacia 82, with the latch 80 entering
20 the latch hole 85 of ihe receptaslie and the sockets and pins maing.
handies 150, 152 can be movad fcrward, in the direction F, so th2 rcd 144

-l P ~ et oy 3 3 -T2 la o s Bia - H O
prevents the laich arms {rom sescaratng, 1O narety lock tha adaptor 1o the il
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region 43 of the smart card. However, there are two ngj or di saadvant ages of
the extended I C card 40. One disadvantages is that it has an extension

portion 50 which will project fromthe conputer device 10, and
prevent the cover 20 from pivoting closed. As showmn in Fig. 2,
the extension 50 is prow ded so there : WO 97/ 44867

PCT/ US97/ 07348 97/44867 is a window with tapered ent YaHe¥78135%2 t o
gui de the smart card 30 into position, and to provide card edge
guides 54, 56 to locate the card in a | ateral direction L. Such

card edge gui des are desirable because the portion 58 of the

extended IC card lying forward (in direction F) of the extension 50 has the
same 5 width A as the W|dthBof the smart card. Using the sane
width results in

ard 4 d
gui des at i tsS@b‘HBEFf% e TBisd8 tg@&g@ "HdtH he 1€ ElngS%‘z%Vﬁﬁ'%w%‘?’ﬁDP%g ‘ﬁ" e"“t he
bottom wal | 64o@drat Rliewtes dREpbLL TR quiBHGbr tsrear of the IC card to be flush

with the outside of the computer device, that the adaptcr can stifl fully mate with
a fully installed IC card. Fig. 8 shows one possible construction of the adaptor,

wherein it includes a housing 182 forming the slot 100 and opposite side edge

N

guides at the slot. A separate terminal device 164 is installad in the housing,
and includes the card-engaging terminals 114. The sockst contacts 92 are
molded in place, and have tails soldered to traces on a circuit board 166, with
the terminals 114 also having tails soldered to th= circuit board traces, to
1c thereby connact the terminals 10 ths sockat contacts. Fig. 6A illustrates another
construction, wherein sockat coniacts S2A include tails 170 formad as card-
engaging terminal 114A. Of course, tails of the sockst contacts and of the
terminals can bz directly connectad tcgether instead cf being integral.
Fig. 7 illustrates another adaptor 180 which is similar to the

adaptor 80 of Fig. 4, except that the adaptor 18C of Fig. 7 has a card-receiving

bt
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slot 182 which extends in latera! directions L which ars 95° to the forward and
rearward (F, R) Iongitudina! fireztions M along which ths IC card siot 12 in the
computer device 10 exi Both of the dsrecums L, M are usually horizonte!
Whzn the IC card 30 is projectad in the postericr direction P into the siot 182,
20 terminals 184 of the adastor engage contact pads in the muili-contact surface
region 48 of the card. Tha terminals 184 ar2 connected to socket contacts 92.
it may be noteg that the IO plug 84A of the adaptor 180, is shown as being ¢f
a differen: version than that of Fig. 4, and that the adapgior 180 of Fig. 7 is
designed to mate wiin tha modifiad IO racaptacie 82A of th2 1O card 14A.

An important advaniage of tha right angle adagtior 180is that it

[
w

nta
facilitate insertion and ramoval of the smait card 30. As 3h¢

Q

~n Fig. 1, lapteo
-computers and otiar computer davices- 10 ars often consiruciad with anterior
or fo;ward ends 180 that face tha operator, who may b2 {acing a keyboard 182
and a screen 194.° Th2 posterior or rearward end 193 is furthest from tna

-9 -



no upstanding side wall to guide a smart card. Although the gui dance

provi ded by ‘the extension 50 is helpful, the smart card 30 is .
still not well guided into posi tion. Fi g.
3 is a side view of another prior art apparatus 70 for enabling

coupling of a smart card 30 to a conputer device that has an IC card slot.
The wos7apar at us for coupling is of the same size B€THs®Hmstlard type
Il 1Ccard, in wi dth, length, and thickness. It has a slot 72
formed by a flap 74 Iylng over a body -76. The smart card 30 is
inserted into the slot until it engages termnals . - 78. Although
the apparatus 70 can renmain in the IC card of the conputer devi ce
with the door closed, it has disadvantages. One di sadvantage is that it

may be required to renmove the coupling device 70 before the smart card 30

can be i nseopeohtbheerumlC siand esloth#2 damonreeslyedlaced Rt 7irenaghtngide afoiha and
20

.opposite ed&gmput!er neaF ltbﬁa%ég'gr éBgc?ngt"rmgtsgﬁHe Ha}aea? rﬁ‘dsﬁgeps?ﬁgdgﬁéft -

card 30 al i gapgbtad idtid®ngitudinal dn'ec&mrmttu%niﬁsaeqwes conisigarablecsgato t he
IC card. Al of this makes the couplin nmeans 70 awkward to use.

I n accor dandeyand hthehdighte sishat qan%t‘FQﬁﬁP“‘&bpﬁ?‘é%t YR dleds Spmewhat
adapgor 80 ﬁt&%mgh#anf'far afh of ardy BN (N the AliwBRd WRBNo AR Infifd 30

and uter aptor Is used in conjunction wth
an I C card iﬂéwce and movafthe mardype thadonpiediaal fdirestianspht &yt ps,my ths
receptacl e conn

| C cards hafda ﬁ?eef ng 16|ot a(fgfa'atthY“ﬁé? tih'? PSﬁ?%r htlgrg eﬂege%syon %tragzome

nunber of | Cgﬁarsrdfe Bave: ceatpenaigoicel shalris; Bayondcepiraad @ali8ASs of the
o computer devica that surround the IC card slo; rear end 197. Instead, the

0 operator movas the smart card in the lateral directions L In one exampile, the

adaptor 180 projects 70mm in the lengitudinai direction M beyond the IC carc

recaptacis 82A. Howsver, if the adaptor 80 of Fig. 4 is used, which sxtends

about 50mm 10 thé right of tﬁe card receptacia 82, then an additional area

having a length of about 130mm is fequired for an operator to easily insert and

15 pullout the memory cards. As a result, the right angle adaptor 180 of Fig. 7

saves about 130mm of space 10 the right of the computer device.

Fig. 7A illustrates another right angls adaptor 191 that is similar 10

those of Figs. 4 and 7, except that the adapior 191 has a 'card-receiving slot

193 which extends in veartical directions U, P which are 9C° to the horizontal

20 directions L, M. The vertical adaptor 191 can be used where there is a space

of only about 30mm to the right of the cornputer device. Also, itis ofisn easier

to vertically insart and remove a smart card than 1o do so horizontally. The

adaptor can be providad with braces 0 bracs the adaptor on the computer

davice, to avoid excessive bending when a smart card is inserted or withdrawn.

'ﬂ

igs. 8 and 9 illuswats ancther adaptor 200, which is designed to
transfer data bertwaen 2 small smar card or Microsim card 202 and a computer
davice. Microsim cards 202 have a wicih £ and lengh G that ars sach about
ona-third that of the large smart card, but with the same thicknass T of about
.0.82 mm. The smail smart-cards have b=en installed semi-permanently in

- 30 -



WD 97/ 44867 :
PCT/ US97/ 07358 at their rear ends. Exanples of such rear.
connectors are shown in U S. patents 5,411,402 and 5, 387, 110,

al t hough ot her constructions of IC card rear connectors have been
proposed. The adaptor has an I/ O plug, which can be referred to
as an adapt §Y° 8Bﬁ§§btor or header 84 at its front end 87, whfEHSH74748
designed to nate with a-certain kind of 1/0O receptacle 82.

The particular receptacle 82 has a central |atch hole 86 and an

interrupted row of pin contacts 88. The plug 84 has a latch 90 that can

ent er ' the latch hole 86 and | atch thereat, and has an interrupted
row of adapt or - socket contacts 92 which can mate with the pin

tacts 88. Th | h t
ort on, or cARpIPGEEPTBRecC sl puai Ao,  BRCaRRE I it rIIEE | 12
| arge smart cgeg #@ ciiidrorit® inStatiaidsdil tdiheld devices. nmel Adaptor 200 A

equal to that B'o “the smart card, the receiver has a great
width C As ainclsigstan ateptoetrentend 894wty ping %%mh(meé l@kﬁmwaht%mrt
card

Card o ecdPB S of P oL oP WigBhly s9RSA . W i dddptol Rak Phod16 WA

5 a largely closed outer face 206 and an inner open face 208. The door pivots
about a door axis 212 between the closed position shown in solid lines in Fig.
B, and the opened position shown at 210X in Fig. 8 and in Fig. 9. Such
pivoting door is well known for use with small smart cards.

The door axis 212 preferably extends in the longitudinal direction'

10 M, so the open door does not interfere with the computer device, in an adaptor
of a small size. The smart card is inserted into a smart card slot 213 of the
opened door. The door is then pivoted closed so the multi-contact surface
region 48 of the card is engaged by terminals 214 that pass through the door
inner face. A base or closure wall 216 closes the outer end 218 of the slot, to

15 prevent removal of the card until the door is pivoted open. A member 220
which forms part of the slct 213, can be slid to lock the cover in its closed
position as shown in Fig. 8. By using an adaptor 200 with an adaptor
connector 84B in the form ¢f a plug that can mate with a receptacle connector
at the rear of a common IC card, applicant is able to transfer data between the

20 small smart card 202 and an electronic device.

Fig. 10 provides an example of the connections that can be
provided in the IC card 14. The IC card includes a circuit board 230 with traces
such as 232 having forward and rearward ends. Tails of the socket contacts
130 at the front of tha card ars connected to the circuit board trace 232 at 234,

while pins 88 at tha rear connactor 82 of the card are connected to the traces

(3%
[8])

232 at thair rear ends 233. In this exampls, each trace 232 forms a simple

conductor that merely carries electicai signals from the adaptor to the
computer device without signal processing and therefore without substantial

signal modification. Another signal path at 240 includes a filter 242 in series -

JEE I



15 'srrart“c-ard. “sl ot 100 has a lead in 102 to guide the card |nto |

posi tion, and has side edge walls 104 that guide the opposite
edges 110, 112 of the smart card. - The adaptor has a group of
termnals 114 for engagi ng surface contact pads 116 on the smart

card, either directly or via a circuit board. The pads lie in the
mul ti - cont 3976857 ace region 48 on a first or pad face 120CHUSPHI3SFar d,

which lies 20 opposite a second face 122 that does not have such
.contact pads. Each of the termnals 114 is connected to a
correspondi ng one of the socket contacts 92. Thus, the smart card
30 can be connected to the conputer device 10 to transmt data

bet ween them by inserting the smart card 30 into the adaptor 80 -
so the smart card contact pads 116 are engaged by the term nals 114 that
are 25 . withcthentsacad In enehexasoelRetire fiter 242 can b° connected to 2 grouprd

adapt or o 4
with tne | C%?i;?gc{rog(?té‘p a(ﬁ%cﬁgf%apéf t(?%ﬁb'ls?g% et cont ac ﬁggﬁgsé%%alts ‘naem%l n
cont acts 88.cahhiaciuide & fihtattias psévant® theo ppdsa o( o ﬁrmmer;cieﬁ outsigdelighcestagmal

rocessing circuitr t o, correspondi card socket contacts 130 at the
]Ico ront endg range so ays) to mrrﬁmlza the trans?gr of noise &gna‘s. -7

WO 9%/ 44867
PCT/ US97/ 07358 .
signal paths such as 240, including a serial to parallel converter, etc. ltis even

A variety of signal processing circuitry can bs used along the

possible to provide signal processing in the adaptor. The IC card 14 can be
a card intendsed for the transfer of data between outside sources and a
computer device; to transfer signals not only to and from smart cards, but also
10 useful for other accessories such as modems, local area networks, and other
external davices. For most of such other accessories, a plug is used which
connects through a long cable to the accessory. In the present situation, an
adaptor is provided which has a plug and a card recsiving contact, ‘with card-
engaging terminals connected to socket contacts cf the plug, all in a single

rigid frame or housing whersin all parts are fixed in position except for the

[
|

deflectable parts of the terminals.
Thus, ' the invention provides apparatus for transferring dawa
between smart cards, which are thin and have contact pads on their faces, to

a computer device that has an IC slot for receiving standard IC cards. The

[

[ ]

apparatus includes an adaptor having a front end forming an adaptor connactor
or IfO plug, that can be matad to a rear card connector or I/O receptacle of an
IC card that has such rear connector. The adaptor inciudes walls forming a
smart card sto: or card recaiver for receiving the smart card and has terminals

for engaging tha smart card contact pads. The tarmina!s are connscted to

[
it

socket contacts of the adaptor plug connector. As a resuit, when the 1IC card
with a rear connscior thereon is fully insened intc the IC card slot of tha
computer davice, the adaptor can bg mated o tha rear connecter of the card,
so smart cards can be insertad into and removed from tha adaptcr, 1o enabis

the transfer of data be:wesn the smart cards and the computer device.- Thne

-2 -



of the I1C card. The socket contacts 130 engage pin contacts of the conputer
devi ce connector. In many cases, the adaptor 80 wll be used to transmt
dat a bet ween the conputer device 10 and a few or nany, successive
different smart ' cards 30. In that case, the adaptor 80 can be
mated to the ard through the plug and rece

connectors 82§ﬂ§é&“gnd each smart card at a tine can Ré?b%%”?ﬁ%erted
into the adaptor slot 100 and withdrawn. If it is desired to secure

the el ectronic device for transport, such as to enable it to be noved to a
new | ocation, the adaptor 80 can be unmated fromthe IC card,

al t hough the 1C card ) can be left in the electronic device, if
desired. Were the IC card slot in the conput er device can fully
receive the IC ard rd will not o ect L , 1 Lhe sl ot,
and will not VR e RS T SRR S R ey

i's provided tnameaanebﬁopew@hablmrtzbam@) owsithtdre 1atgely t peepidituldrero the .
entrance of art |cular adaptor. 80 shown in

"Fig. 4, has a difcaneymating of the adﬁ%@ﬁéﬂf ﬂ?é?f’e?tﬁéltﬁé%@mé‘%”diﬂ@

that extends hgtypen CRBOSHIAS Winputer d Ofﬂ@%da APtQn baNerhBatid S
connected to l<'§ﬁrod @44 When handl espUle) 5\1”358 H r’pp03| tre si des

of thesadapt oreegive mabeng@gavamll shai Qﬂ)@% QMlqroslmerds The lC cafortingr d,
to prevent a pair o of the,latch 90fromdefl tlngt gb al
' |“é't FPYye

10 h
Thus, the pl uFOBReEET BEIRR LY orare P REE FPAEPeCaBs of
entering 20 conductdie fbalcohnbetey 8oneictd be itk agptane seaartsbrtdwew@cmmwand
pins mating. Then, the
without signal processing and usually with substantially no signal procassing,
to transfer signals texween the adaptor and the computer device,

10 Although partcular embodiments of the invention have been
described and iillusirated herein, it is recognized ihat rmodifications and
variations may readily occur 1o those skiiled in the-art, and consequently, it is
intended thai the claims De interpreted to. cover. such modifications and

squivalents



dl es 150 152 can be nove d f rward', inthe direction F, so the rod 144
prevents l"ﬂlUﬁﬂmllﬁu “ om separating, to thereby lock the adaptor to the
ch is not always necessary, in as nuch as the

reS|stance to rearward pullout of the smart card 30 is usually

| ess than resistance to pullout 25 of the unlatched IC card 14 from
t he conput®P ?y¢d¥fte. : As shown in BYHUSBOTISBe
adaptor front 87 has a coupling portion 160 ext endi ng rearward
of the socket-holding portions 162 that enter hol es 183 in t he
card receptacle. The coupling portion 160 at the front of the adaptor,
extends by a distance D of at least ten mllineters in accordance with
PCMCI A WO 97/ 44867 PCT/ US97/ 07358

Zte\allinggrid:..’ \"FVPHASTllé é&n@lﬁﬂse that if the IC card slot in the conputer

1. Apparatus for use with an IC card (14, 14A) that is insertable
into an IC card slot (12) of a computer device (10), where the IC card has a rear
with a rear card connecior (82) having a piurality of card contacts (88), which
enables the transfer of information behtwvean surface pads (116) of a smart card
(30, 202) and the computer device, comprising:

an adaptor (80, 180, 191, 200) which has a front end (87, 204)

wn

forming an adaptor connector (B4, 84A, 84B) that has a plurality of adaptor
contacts (92), with said adaptor connector being mateabie to said rear card
connsctor so said pluraiity of adagtor connector contacts engage said pluraiity

of card contacts;

-
(o8]

said adapior including walls forming an adaptor slot (100, 182,
193, 218) constructed to raceive said smart card, and said adaptor having a
plurality of terminals (114, 184, 214) each positioned to engage one of said
surface pads of a smart card in said adaptor sict, with each of said plurality of

tarminals connected to ong of said adaptor contacts

' 4
[§11

2. The apparatus describsd in claim 1 wherain: .
said adaptor connscicr is construcied to mats with said rear
connector by movemen: Of said adapici connector in a forward longitudinai

direction;

w

said adaptor slot is open in a dirscticn (L, U) which is angisd
about 90° from said longiudinal dirsction, whereby to ease smart card inseriion

and withdrawal.

3. Thz 2cparatus dascribed in claim 2 wharain:
said adapizr contacis extend in a row ziong & predetzrmined

iateral direction {L);

This Sheet Has Been Reﬂlaced

]




seveunllmmmImﬂmm}“reper t han reqw red for the rear of the I1C card to be
fl us he outside of the conputer device, that the adaptor
can still® fully mate*with a fully installed I1C card. Fig. 6 shows
one possi ble construction of the adaptor, 5 : wherein it includes a
housi ng 162 wos#iKe the sl ot 100 and opposi te side edge PC “,.,,ngghdes at
the slot. A separate termnal device 164 is installed in the housing,

and includes the card-engaging termnals 114. The socket contacts 92 are
nol ded in place, and have tails soldered to traces on a circuit board 166,

W th - the termnals 114 also having tails soldered to the circuit
board traces, to 10 t hereby connect the termnals to the socket
contacts. Fig. 6A illustrates another construction, wherein

socket contacts 92A i nglaufleditadtion Y70 U)oiwrmsh a8 aagdd about 90° f@ﬂsagéxag
termnal 114A. O course, tails of the socket contacts and of the

terninal s canopgitedipakgirgction e alssiangige aeputi MStieem id haermy diracigndl).

Fig. 7 illust t tQh 8

adapt or 80 ofwlﬁ:é%% ?ﬂge%(}@én?% ?‘Eétﬁ t%%@géé‘gﬂcf%rrb%gg\}é&;é@/ h?qitaﬁ% out of said
card-recei vi negdaptor siot whesll ibe lmaza.m!@uqemmmuenmmaw eral di rect| ons L
which are 90[err] to the forward and rearward (F, R) |ongitudinal
directions Malong which the I1C card slot 12 in the conput er
device 10 extends. Botlky of The afip=esissuschbeMin drmuswiirdinhori zont al .

When the 1C card 30 is projected in the posterior direction P into the slot
182, 20 term nalsé'dlﬁﬁagfo t FRNagRpEEeNE ifag doroatang 2paRsietzrntined

mul tiygontact f & 184
are connect ec}aft%géls%*f:{cgto nc((l)‘?l %r}:d gé%%ﬂﬁnﬂg%rg léth? a?%aé% Be%o“t'\g%gh% éi?rh‘e 1/0
pl ug 84A of trheviagaptostart@lly tasalishdwsakhslaberahdiredtion. a different
version than that of Fig. 4, .and that the adaptor 180 of Fig. 7 is

designed to nmate with the nodified I1/O receptacle 82A of the IC card 14A

25 SAN i Tperdppatatad\destaged of cldie 1 iteiangl e adapt or
180 is that it can facilitate insertion and renoval of the snall
card 30. As shown in FiSgid adaRigppapa rear portion canphuckadt Oaﬁ’d?“b‘terﬁem"efmter

devi ces 10 arg4f ! RaCL 6 oy . , s
190 that face trhe@g%eﬁg?g}r ébcv\h de‘ "b’ @eggﬁéﬁg&é ‘k”'e?/' oa? JRE‘Q@. &J s

15 adaptor rear pomon na«mg a basa (216) and a door (210) ma‘ includes saic
walls forming a smart card slot {213), said door being pivotable about a docr
axis (212) bewwesn cpan (210X) and closed (210) positions on said base with
said slot having an outsr end (21'8) that is open in said dcer opsen position and

clcsed in said door ciosed positicn, with said door having an inner face (208),

S
v

and with said card-sngaging w@rminals {214) positionad tc project through said
door inner face and engags sa:d card when said door is in said closed positicn;
said IC cards bsing insertable in a longitudinal position into said
slot of said computear davice, and said door axis extending rantally paralisi
to said longitudina’ ciraciion, wharsby to avoid interferencs oy the compute

davice in operating sa:d dog:

(8]

.
Narah

oaraus for use with an IC card (12, 142) consirucied in

6. AC
accordance with PCMIIA standzards for insartion im0 an IC card slot (12) of a
computer device (10), whera th2 IC card has a rear forming an /O racepiaciz

(82) that includes a csnrral iatch holz (80) and a Iatarally ex¢anding row of pin

- 15 -
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and a“ﬂmﬁm Imnllllm o;t7 /ez |4 gg 76r rearwardend 196 [ s:..f urthest i from t?e o

" beyond the right side of the conputer device. Also, it is sonewhat 5
i nconveni ent for an operator to reach to the rearward end of the conputer

devi ce and nove the cards in the |ongitudinal

adaptor 180 .of Fig. 7,

t he

wal | s 195 of
rear ~end 19?

L

&)

wn

)
<

CT/ US97/°07358H operator. The IC card slot 12 is commonly
pl aced at the ri ght side of the conputer, near its posterior end
0 196. I f thgogmigescard 30 nust be inserted and

r ed in the
| ongitudinal directions M then this requires considerabl é,%i'{?gi}émgss

directions M By using the
applicant avoids the need for a | arge area beyond

right side of the conputer device, that is, beyond the rear

a smart card (30, 202) and the computer device where the card has a multi-
contact surfaée region (48) with conductive surface pads (16) arranged in
accordance with PCMCIA standards, comprising:

- an adaptor (80, 180, 191, 200) which has a front end (87, 204)
forming an IC card /O plug (B4, B4A, 84B) that is mateable to said |/O
receptacle, with said /O plug including a latch (S0} that is insertable into said
latch holé to latch thereto ahd also including a laterally-extehding row of socket
contacts (92) that are matsable to said pin contacts;

said adaptor hés a rear portion that includas walls forming a smart
card slot (100, 182, 193, 218) constructed to receive said smart card, and a
plurality of card-engaging terminals (114, 184, 214) each positioned to engage
one of said surface pads of 'a smart card lying in said slot, with each of said

plurality of terminals connected to one of said socket contacts.

7. The apparatus described in claim 6 including said computer
device (10) with said IC card slot (12) thereof and including said IC card with
said I/O receptacle thersof, and whersin:

said slot in said computer device has a slot rear end, and said
computer device has a nousing with a rear housing-surface surrounding said
IC card slot rear end; .

said IC ca-d ties in a fully inserted position in said IC card slot, with
said |/O receptacle (82) ying about even with said rear housing surface but free
of projection therefrom:

said adaz:ar iront end includes a coupling portion (160) extending

a distance (D) of a piur ziity of millimeters rearward of said IO connector and

having a width and heighi no grzater than the width and height, respectively of

said IC card, and sai¢ adaptor has a rear portion that forms said smart card

slot, said smart card -has th2 same width (A, B) as said IC card, and said

-

-"lo -
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op erator nmoves the smart card in the lateral directions L. In one exanple,
the Lmlwemlluugm]ml 180 projects 70mmin the longitudinal direction M
beyon receptacle 82A. However, if the adaptor 80 of
Fig. 4"is“used," wii ch extends about 50mm to the ri ght of the card
receptacl e an additional area having a | bout
150mMmi s regé r.}()a for an-operator to easily insert and 15 le&%g}" f%%t t he
menory cards. As a result, the right angle adaptor 180 of Fig. 7

saves about 130mm of space to the right of the conputer device.

Fig. 7Aillustrates another right angle adaptor 191 that is simlar to

those of Figs. 4 and 7, except that the adaptor 191 has a card-receiving
sl ot 193 which extends in vertical directions U, P which are

90[ery] tot 'heddébm%efa%? rtiéh has a wné‘ﬂnr R?)tih%E‘?s breé\/ér fﬁé‘?ll %/lcﬁﬁl ofadaRer

191 can be use ereis out Onmto t he
ri ght of the capdputer device. Also |t Is often easier

vertically insert and renmove a smart card than to do so horlzontally The
adaptor can be provided with braces to brace the adaptor on the conputer

device, to avoid excesgive tragdippararhstisacAbed in Criith & svhispsiart ed or
W t hdrawn. 25 8 and 9 illustrate another adaptor 200, which

is designed to Sa'dg agamiar kear perticrHesRAERd FPAWRITY Slend alengitustinal

M crosi m car .device. Mcrosimcards 202 have
awidth E angjlenoﬁﬂﬂlﬁé 'ﬁﬁfpaégdé ?{ fr3n ?nd one-third that of the

| arge smart card, but waichstriag sa‘nbsllohns:lomlsmTaodlreﬂmm (L) which is angle8?2
mm. The smal 'abom%‘bb o FRRVSai 03 SR Rtk kbl IR SRRy B BRIB G ¥alnsertion

-10- °
and withdrawal.

9.  Tha apparatus dascribed in claim 8 wharein:
said adaptor rear portion is spaced rearwardly along a longitudinal
direction (M), from said acdaptor front end;
said adaptor rear portion is constructed o recaive a microsim card
5 (202) which has a width (E) less than the width (A) of said IC card, said adaptor
rear portion having a base (218) and a door (210) tha: includes said walls
forming a smart card slot, said door being pivotable about a door axis (212)
between open -and ciosed positions with said slot having an outer end (118)
that opens in said door open position and with said base positioned to block
10 said outer end in saic closed position of said door, with said door having an
open face (208) and with said card-engaging terminals cositioned to project
through said door open face and engage said card whan said door is in said
ciosad position;
| said docr axis '(212) extending substantaily paralial to said
15 longitudinal direction (M), to avoid intarferencs by ths computer device in

pivoting of said door {or a small adaptor.

10.  Apparatus for transferring data bemwazn a smart card (30,

202) that has a face with contact pads (116), and a compuisr davice (10) that

- 17 -
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nobi | ﬁ@ &Iw quther dedi cated devi ces. Because of their small size,
they install in small hand-held devices. The adaptor 200
i ncl udes an adaptor front end 204 with a plug 84B which can be identical to
t he ?ﬁh‘% 84 of Fig. 4 or the plug 84A of Fig. 7. The adaptor has

a door 210“W a largely closed outer face 206 ad¢Td A& open

face 208. The door pivots about a door axis 212 between the

cl osed position shown in solid lines in Fig. 8, and the opened
position shown at 210X in Fig. 8 and in Fig. 9. Such pi voti ng
door is well known for use with small smart cards.

The door axis 212 preferably extends in the Iongitudinal direction 10

M sotheo d es.not int wi.th the.co n :
adapt or asa%Po&f(qg) Hﬁ 4n gF7e. b 8ngr‘rﬁr fecening A HEL‘ n%aé taé'b‘f%ﬁ[(g‘aé Zar t
card slot 2lkkwde i‘dﬁkﬁwacto. (18) at t'@@%@dodwasom@nﬁ&wn :s then pivoted closed -
so the multi-contact surf gion 48 of the card is engaged by

terni¥nal s 214 that pag3® ’Prﬁ%ddh“th%“)d’éwﬂg a front forming adrortt sged conmeagter or
cl osure wal '(13)1»5ntﬁ éﬁ?alft@%f %L?Ea%‘go%é&m J‘gnél aear Ecﬁ’g}ﬁ"h Fi5a¢ cafs €vent

renpval of the car t'he “door
whi ch f or ns gqeanectsir (BRewsh@ pZ[t@rycémeafecaﬁmbmamiam the cover inits
cl osed an acaptor (80, 180, 191, 2C0) having a front portion (87, 204) that

includes an adaptor connecior (84, 84A, 894B) with a pluraiity of adaptc

)
o)

contacts (32}, s2id adap rming a smart card receiver (94) that can receive
said smart card, with saild adaptor inciuding a plurality of :e'r"inais )
electrically cornnectad to said adaptor- contacis (92), with szid tarminais
posit:oned to engags s2id smart card contact pads;

said adapior connector. being mateable to saiz rsar card

(=
(4}

connectar, and said I card having a circuit board {230) with means (23
coupling a plurality of said rear carg contacts (88) to a plurality of said front
card contacts (130) to fransmit caia behvean tham and betwaen said computer

davice connector and said smart card contact pads.

11.  The a2pparatus descrived in claim 10 wherein:
said maans for coupiing a pglurality of said rear ca-d contac:s.
includss a pluraiity of conductors (232) that sach carries signals betwsen a rear

card contact and a front card contact substantialiy without modification.

12, Apparaius {or transmiting data between a computer devics
with an IC card siot and a smart card having contact pads, comorising:
an IC card {14, 144) that can be recsived in the IC card slot (12},

aid iC card having iront and rsar connectors (13, 82) that sach nave contacis

W
—~—~
ands

30, 33}, and said carZ having a circuit 2oard (230) with means {232, 242).%or
coupling a plurality’ of coniacts of said iront and rear card connsciors for

transmizing data betwaan tham;

{(his Sheet Has Been Reﬂlaced
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p05|t| g. 8. By using an adaptor 200 with an adaptor
eonne mun%uﬁimﬂlll |m3rm of a plug that can mate with a receptacle

ear of a common IC card applicant is able to
transfer dat a between the 20 smal |l smart card 202 and an el ectronic
devi ce. WO 97744867 Fig. 10 provides an exanpl e pefriisheorsss:
connections that can be - provided in the IC card 14. The IC card
includes a circuit board 230 with traces such as 232 having
forward and rearward ends. Tails of the socket contacts ' 130 at
the front of the card are connected to the circuit board trace 232 at 234,
25 while pins 88 at the rear connector 82 of the card are connected
to the traces 232 at their rear ends 236. In this exanple, each
trace 232 forms a sinplg adapior (84, BAIUEB4E ob)h HatnBLRIdesCarn rddpiel goht i cal
signals fromthe adaptor to ? conput er device wi t hout signal
processi ng arpPrtiper terayirg vﬁqqribgt conpseiT mgans for coupling; geahapically it i on.

Anot 97 4223%“%!3&%&5'”?% 240y hactyden R ddddeRlor24R AdaferF kesr por‘mc_l_n/ fﬁérgn%r}%7358

means (100, 210) for receiving a smart card, and contact-terminal means (114,
114A, 214) for carrying data signais bstween the smart card contact pads and

said adaptor connecior means.

13. A method for transferting data between a smar: card (30)
which has a thicknass cf no mers than two millimeter and that has opposite
faces (120, 122) with a first of said faces having a plurality of contact pads

(116), and a computer device {10} tha: has walls forming an IC card-recsiving

wn

slot (12) of a thicknass of at least three millimeters and a laterai width for
closely receiving an IC card (14) of a predetermined lateral IC card width (A)
where said IC card-receiving slot has an accessible rear siot end and aiso has
a front slot end, and whara said computer device hds an IC card-mating davice
(18) connector having centacts at the front of the IC card-receaiving slot, and
10 where the smart card {3C) and tha IC-card-receiving slot (12) have substantially
the same Iatere! widin (B), comprising: '

installing an IC card {14} with front and rear card connectors (16,

82) that each have card contac ts {13C, 88), in said IC card-recsaiving slot, with
said front card connscior mated to said device connector;

15 instatlina an adaptc (80, 180, 191) having front and rear end
portions, with said frort end porticn having an adaptor front connacior (84) with
adapicr contacts (92) and said raar end portion having a smart card slot (100)
and terminals (114) iying pasially insrein and elaciically connected to said
adagtcr cont tacts;

28 inserting said smart card into said smart card sict and allowing

szid adaptor centac‘s 10 engage said contact pads of said smart card,

]
D
[]
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'W|th t exarrple the filter 242 can be connected to a ground '
conduct m[l mnu’ﬂ Ilj m board to short to ground any high voltage signals,

and de a filter that prevents the passage of

frequenm es outside a certain range so as to mnimze the
transfer o | signals. 5 A variety of si

pr ocessi ng{ é‘ll‘r)'éﬁ%%try can be used al ong the Si g*gl 'lﬁat’%é"such as

240, including a serial to parallel converter, etc. It is even

possi ble to provide signal processing in the adaptor. The IC card 14 can be
a card intended for the transfer of data between outside sources and a
conputer device; to transfer signals not only to and fromsmart cards, but
al so 10 useful for other accessories such as nodens, |ocal area

" networ ks, and ot her : ch ot her
accessories, a plug i BagEl cwﬁreﬁﬁstFé&%a:g%ﬂaﬁé%rgg%mggﬁ%%h ﬁhdﬂ‘ég?:abl e

to the accesamgem'ismalt; t(ew)r rssat! sddptat icontacis (92), while sandaetaaﬁ@érd fies
provi ded which has a ég and.a card receivi ng contact, with card-

engagi ng teﬁﬁpﬁanaal%ﬁhv 92 $2id 16 feal et Slebringt PasENTt $aid RUiERnts from rsaea

si ngke 15 adaptor & cfdrﬂa&of(ﬁ@@Ft&éa:ﬁ%&b%d’t@ﬁ%%@) 8f ta,e%aﬁcar&cﬁhxs
position excep defl ectabl e parts of e termna

Thus, the i AdEND wdmmd&(@@mafasa;@ framt ¢ardn@¢ma¢qgad«atta said dsvice

bet ween snar, ich are thin and have contact pads on their faces,
to Enégétgﬁfum}r %EVI ce that has an IC slot for receiving standard
| C cards. The 20 appar at us i ncl udes an adaptor having a front end

form ng an adapt or connecdor . /O plu that can be mated to a
rear card connector oft#/ ‘?%E@pt‘%‘élc@sﬁ‘f'b%ﬁ” ciaim T3 whefeifticard that has

such rear connector. Jhg s?éﬁ‘@ﬁnﬁ&tam?\‘@létﬁ@éa;y‘@th%ﬂdérs%aﬁn the adaptorrronsrmrt

card slot or card receiver for recerving the smart card has"term nal s

f or engagi ngcnhectonir & cradetesoinsadongid natrd:ee:tt@nrmﬁabgnawetoaa«m&tcedd to

tzﬁe I C ca S?&Aﬁ'ec;arcg%%twatg&%roand fl% aﬁ%’é‘? dglaug\a% q%egrl..g,t[ capé?sl%t (‘F§§é'.j l‘sbS} when
5 extanding perpendicular to said longitudinal direction.
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Lt st el e el T e L

with a rear conneétor thereon is fully inserted into the IC card sl ot of

t'he conput er device, the adaptor can be mated to the rea
connector of the card, so smart cards can be inserted into and
removed fromthe adaptor, to enable the transfer of data between
the-smart c t he conputer device. The .

15 Nlsnaad MO 97 44867 PCT/US97/07358

PCT/ US97/ 07358 - ' : adapt or canhb ve a slot opening in a

| ateral direction or in a vertical directio (when the sl ot

extends horizontal ly), whi
direction of mating of th
handl i ng of s
can be forned to 5

M crosimcards. IQhe IC

h are largely perpendicular to the
sgpt or t 5559 | C card connector, to facilitate
~{S/1 n"some conputer devices. The adaptor
/esand engage small smart cards, or

FIG. 1
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connects the adaptor to the conputer device, can be constructed with

speci al conductors for connecting contacts of its front. and rear
connectors, with or wi t hout signal processing and usually with
substantially no signal processing, - to transfer signals between
t he adapt or \gheh,f,8e computer device. 10 _ PC#@%J)' h
parti cul ar eﬁgodlnents of the invention have been ésc@? ed and

illustrated herein, it is recognized that nodifications and
vari ations may readi ng occur to those Xﬂjled in the art, and consequently,
it is I ntended that the clains be interpreted to cover such
nodi fi cations and - ' equi val ent s. 1
Apparatus for use with an IC card that is insegjablg,into an IC card sl ot
of a conputer device, where the IC card has a neq h a rear card
connector having a group of card rear contact pRnabl es the transfer
of information between a smart card andot he éé geyi ce, conprgsing:

an adaptor which has a front end form M@ aNadagior ¢o ctor @hat |thas a

|l4)
Z’

/ 8’0

35
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mat eabl e to said rear card connector so said group of adaptor contacts
engage said group of card rear contacts; sai d adaptor
including walls formng a snart card slot constructed to receive said snart
card, and said adaptor having a plurality of term nals each positioned to
engage one Qf_. saigd.surface pads of a smart card in said smgri_ card slot,
mﬁ?hgeach dgcggﬁ bluralitypof terminal s connected to onengFﬁgﬁsagﬁﬁ%ptor
cant act s; of said group.of, IC card rear contacts and said
group of adaptor contacts, one group@aprisespirmxaonkaets and the ot her
group conprises socket contacts, while sai d_#e Tatis of said adaptor are
constructed to engage surface pads 3. The appar at us
described in claim1 wherein: ptor has a rear portion
that is spaced:*egr?mrdly 4tion, from sai d adaptor
front end; v ' & 29nshpucted to receive
a mcrosimcard which has L 0f sai HBO card, said
adapt or rear portion havi eERdes sai d wal | s
formng a smart card sl ot,
bet ween open and cl osed pg
open in said door open jisit
wi th said door having an in8
positioned to project thyxyugh
Q5

(R




Fengdge sai d'card when said door is in said closed position;
" said door axis extending substantially parallel to said |ongitudinal
direction, whereby to avoid interference by the conputer device in
operating said door. 3. Apparatus for use with gn | C card
constructed in accordance with PCMCI A standards for i ns@CEWH "M an IC
_card slot Otrﬁ -omput er device, where the IC card has a rear formng an |/0
receptacwg)?ﬁa?pincludes a central latch hole and a | aterally extending row
of pin contacts, where the apparaifs enables the transfer of information
“between a smart card and the conputer device where the smart card has a
mul ti-contact surface region with conductive surface pads arranged in
accordance with [ PCMCI A] | SO standards, conpri sing: ' an adapt or
whi ch has a front. end formng an IC card 1/ O plug that is mateable to said

| /O receptacle, with '%J/ Pug—iynaladi ng a h is insertable
into said |atch hol e 322 atéﬁjtyé?g?ggéﬁd al so nggudgﬂgia | ateral |l y- :

5 -'teable to said pin contacts,
e : nt portion that surrounds said
socket contact so sard SOC£§==H““ @ et only in a forward direction to
receive only pin contacts; ' © said adaptor has a rear portion
that includes walls formng a smart card slot constructed to receive said
smart card, and a plurality of card-engaging

130




term ha1—s—each~pvsm—0ned—10 engage one of ‘sal d surface pa

|n cl ai

card | yi w th each of - sald plurallty of ter };
one (n)ﬂw l Ij tacts. 4. The app es_c ﬁ%

corrputer device with said IC card slot thereof

and i'ncl uding sald IC card with said I/O receptacle thereof, and wherein:

sai d sl ot

in said conputer device has a slot rear end, and said

07,35
AR 199

conput er device has a housing with a rear housing surface surrounding said

1C

card sl ot rear end; said I C card

o Y 1o 50 PO Nt WA A 4 el eeratle g

. 1/ O receptacle lying ab0ut

)

Pr oC @@hd St €b

" end includes a coupling portion extending a

connector having a group of card rear contacts, which enables the transfer of
information between a smart card and the computer device, comprising:

an adaptor which has a front end forming an adaptor connector
that has a group of adaptor contacts, with said adaptor connector being
mateable to said rear card connector so said group of adaptor contacts engage
said group of card rear contacts; | '

said adaptor including walls forming a smart card slot constructed
to receive said smart card, and said adaptor having a plurality of terminals each
positioned to engage one of said surface pads of a smart card in said smart

mpiiter device, where the IC card has &/idf W& r8ar éarant

card slot, with each of said plurality of terminals connected to one of said

adaptor contacts;
of said group of IC card rear contacts and said group of adaptor
contacts, one group comprises pin contacts and the other group comprises

- socket contacts, while said terminals of said adaptor are constructed to engage

surface pads.

2. The apparatus described in claim 1 wherein:

said adaptor has a rear portlon that is spaced rearwardly along a
|ong|tud|nal direction, from said adaptor front end;

said adaptor rear portion is constructed to receive & microsim card
which has a width less than the width of said IC card, said adaptor rear portion
having'a base and a door that includes said walls forming a smart card slot, said
door being pivotable about a door axis between open and closed portions with
said slot having an outer end that is open in said door open position and closed
in said door closed position, with said door having an inner face, and with said
card-engaging terminals pbsitioned to project through said door inner face and
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dr'_é—l—it of mlllrreters rearward of said |I/O connector a U§9J\4QZ358
an :
s | mllllh‘:MHIIP areat e A ihe wdth and helant, TPRAMUS LR 199t

smart &arl stot) Said smart card has the sane width as said IC
card, and said adaptor rear portion has a wdth that is greater
than the width of said I C card. 5. The

appar at us desngagedaic carchiwihed sdid dsior:is in said closed position; sai d

i rocti on from said adakt 9pof pEReAding siodbihtdny Bebhle! o Wid longiudinal
card slot isgqg J?'Wﬁerﬂb y €6 hi6ifl intiirfaferica ISy tHeasbrapater device in operdiftigrsaid

fromsaid Iongltu 'nal direction, whereby to ease smart card insertion and

wi t hdrawal . door. . 6.  The apparatus described in claim

3 wherein: _ said adaptor rear portion is spaced
~rearwardly along a |ongitudinal direction, fromsaid adaptor

front end; 3. Apparatusff@l' GseWPRAIC card constnictad iraceordancet ed

to receive a mcrosimcard whi ch-has a wdth |l ess than the w dth

of said | C cwith P@Mﬁlﬂmmsrf@émsﬁﬂﬂﬂ ito an IC card sig} 6f aFmpytes %Yéf-’ea

ggg{ E)gﬂlg p@%ﬁi@%@h&|@§£B¥PaX| S vvgie?l?g% andmafg*s(g%d p05| % ons

WIOtSIht on andla%%timﬂb ahdta heteraly Olttendihgr row of tﬂmfom whers:this dpparatusn
g cl osure waenablesi thﬂoﬂi%@fﬁb Oﬁllﬁéﬂgtaﬂagneertw%gg gdsaflﬁt orcargaanaa%t ' h&erng
device where the smart card has a multi-contact surface region with conductive
surface pads arranged in accordance with [PCMCIA] ISO standards, comprising:
an adaptor which has a front end forming an IC card I/O plug that
is mateable to said 1/O receptacle ‘with said /O plug including a latch that is
insertable into said latch hole to latch thereto and also including a laterally-
extending row of socket contacts that are mateable to said pin contacts, said
adaptor haVing a dielectric housing front portion that surrounds said socket
contact so said socket contacts open only in a forward direction to receive only
pin contacts; _
said adaptor has a rear portion that includes walls forming a smart
card slot constructed to receive said smart card, and a plurality of card-engaging
terminals each positioned to engage one of said surféce pads of a smart card
lying in said slot, with each of said plurality of terminals connected to one of said
socket contacts.

4, The apparatus described in claim 3 including said computer
device with said IC card slot thereof and including said IC card with said 1/O

receptacle thereof, and wherein:
said slot in said computer device has a slot rear end, and said

WPSO\ITT\CCCDO16S .RES
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said outer end in said closed position of said door, with EEldUDS hiviins 99 ¥
an op Hmtﬂl Iu mﬂwsal d card-engaging termnal s posi tio rppe

t’hrouﬁ I I face and engage said card when sai dmg +J|1 gm% 1998
cl osed” posi t'i orl; sai d door axis extending substantially

parallel to said longitudinal direction, to avoid interference by the
conputer device in pivoting of said door for a snmall adaptor.

card st ot antorLhendSRE ek X)orind Wi o ek rRuSHET Boeflcd fliSndinb sl 1C°

| C card thatcar@nsibergerasidied in the IC card slot, said IC card having front
and rear connectors that each have cont acts, and said card having a circuit
board with means for coupling a pI urality of contacts of said front and

rear card connectors f t

rear connector having %‘FI' Su rou ﬁgﬂﬁwﬁwt&%ﬁ%@égg@%%ﬁtor
so sai d contsaiti4/Qpeceptacle lyingraboat ewers with' said irear housing surface batfréel apt or
t hat includes an adaptor front portlon form ng adapt or connector neans for

coud i ng medirRIRCtaN Miectrically to said IC card rear connector, an
adaptor rear portion foLgl fdadtef Hork Bnd TR ey BodpPiid potfich extending a
plurality of millimeters rearward of said 1/O connector and having a width and
height no greater than the width and height, respectively of said IC card, and
said adaptor has a rear portion that fohns said smart card slot, said smart card
"0 has the same width as said IC card, and said adaptor rear portion has a width
that is greater than the width of said IC card.

5. The apparatus described in claim 3 wherein:
said adaptor rear portion is spaced rearwardly along a longitudinal
direction, from said adaptor front end;
said smart card slot is open in a directuon which is angled about
90° from said Iongltudlnal direction, whereby to ease smart card insertion and
- withdrawal.

‘6.  The apparatus described in claim 3 wherein:

said adaptor rear portion is spaced rearwardly along a longitudinal
direction, from said adaptor front end;

said adaptor rear portion is constructed to receive a microsim card
which has a width less than the width of said IC card, said adaptor rear portion
having a base and a door that includes said walls forming a smart card slot, said
door being pivotable about a door axis between open and closed positions with
said slot having an outer end that opens in said door open position and having
a slot inner end adaptor rear portion having a closure wall positioned to block

WRSO\ITT\CCCDO163.REE
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and co Bmﬁ““m‘umans for carrying data signals bet wedf{ylf{fdridrf L&A jb

cont ac dapt or connector neans, said adaptormma@%lggs
el ude*a aptior ®corit acts that mate in a forvvard direction t

cont acts of said IC card rear connector; of said contacts of
said I.C card rear connector and said adaptor contacts, one of said cont acts
‘are pin contacts and the other are socket contacts. A

o more. ¢ han SR aien iR sBich SloREroRsBR dr il sk din i d@*ﬁg”ess 3
first of sai dpercfadeland withcsdh card-ehga fngStdnfnﬁi‘éls pasfionedtorprofett thdugh

- device that has walls formng an | C card-receiving slot of a thickness of
at | east thr &8idydoor qren facs and engageasaidi card when seist dopr rig irisaich glased C
card of a pr;@%ﬁﬁdﬂ ned lateral 1C card width where said I C card-receiving
sl ot has an accessl’’'ble rear slot end and also has a front slot end, and

where sai d conputer desaitdoas axis é:&endin@»sabsmualwmummwa%n@mdmd
tact t
contacts & direction, to avoid mterf_erence by the computer device in pivoting of said door

for a small adaptor.

| 7. Apparatus for transmitting data between a computer device

with an IC card slot and a smart card having contact pads, comprising:

an IC card that can be received in the IC card slot, said IC card
having front and rear connectors that each have contacts, and said card having
a circuit board with means for coupling a plurality of contacts of said front and
rear card connectors for transmitting data between them, with said IC card rear
connector having walls surrounding the contacts of said rear connector so said
contacts open only in a rearward dlrecuon

an adaptor that includes an adaptor front portion forming adaptor
connector means for coupling mechanically and electrically to said IC card rear
connector, an adaptor rear portion forming means for reéeiving a smart card,
and contact-terminal means for carrying data signals between the smart card
contact pads and said adaptor connector means, said adaptor contact means
include adaptor contacts that mate in a forward direction to mate with said
contacts of said IC card rear connector;

of said contacts of said IC card rear connector and said adaptor
contacts, one of said contacts are pin contacts and the other are socket
contacts.

8. A method for transferring data between a smart card which
has a thickness of no more than two millimeter and that has opposite faces with

WPGO\ITT\CCCDO163.RRS
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thefro recélwng slot, and where the sm n
| G cardmﬂmm‘m#ﬁ'ﬁﬂﬂhave subst anti aI ly the sane |atera 9? ,@7 35 E
conpri s installing an 1C card with front. rIc]aMARTQQB

connectors that each have card contacts, in said | C card-receiving slot,
with said front card connector mated to sai d device connector;
installing an adaptor having front and rear end portions, with said front

and Sai d 1 oaf MRS SRR Moo B Y Gf Bhrilch BalRi 80 a hiHunRC prfice”

partial |y ththatihasawallsforniing e IQ/ card:reseiving isiot<ofi 4l thickmésy of ahleast thre©
sai d adaptor front connec or mat tg wi.th said I.C card rear card connector

wherei n of <Al farclosely receivingan IG eard of ap

pin and the g ‘gmﬂg N to
said smart caF%SrSI o;éargn %ﬁ%éa'&lpd“’ﬂa'ﬁ?gipﬁﬁé'wﬁ?éa{‘%%%é '%?Paldi
cont act padserd andi alserhasadmrwslgt end; sarichwhere saiti comiputer device ihdiscan (C t o
front and rear .di rec ai nst sg@d cont act. pads; passi ng

currents frfArdAngtia 89!‘%99??%1 'BQ(F;O"W&}gh said terminals to said

adapt or cont PR QW %gr@m@ chérg
card sl ot, tﬁ tf%g\gnmg&s% curre‘;r%? rom sald a ap%or contacts to sal

card cont actrscei\nngasbt ihaxe stibstantialiy doe samenlateral width, compaisirng:of sai d

front card connector and o sai d_devi ce c nect r cont cts
9.  The method descri 9§@ ng 9\"3? connegtors thateagh

installing mavacma%mumm'm&%ﬁagmr withQilid ront eaidEonfector
predeterm ned |ongitudinal direction to mate to saird I C card rear
mated to said device connector;
installing an adaptor having front and rear end portions, with said
front end portion having an adaptor front connector with adaptor front contacts
and said rear end portion having a smart card slot and terminals lying partially
therein and electrically connected to said adaptor contacts, so said adaptor front
connector mates with said IC card rear card connector, wherein of said rear card
contacts and said adaptor front contacts one is a pin and the other is a socket;
- inserting said smart card into said smart card slot and allowing said
adaptor contacts to engage said contact pads of said smart card by pressing in
a direction perpendicular to front and rear directions against said contact pads;
- passing currents from said smart card contact pads, through said
terminals to said adaptor contacts, while said smart card lies completely outside
said IC card slot, and passing said currents from said adaptor contacts to said
card contacts of said rear card connector and to said contacts of said front card
connector and to said device connector contacts.

9.  The method described in claim 8 whersin: |
said step of installing an adaptor includes moving the adaptor front
connector in a predetermined longitudinal direction to mate to said IC card rear

WPSO\ITT\CCCDO165 .08
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3

card connector, and—+nstalH i ng an adaptor with its smart cal‘ﬂﬂ“b 9]/07 55

extend| erpendi cul ar to said |ongitudinal dire
ammuﬂ"fl!l’uu th an IC card that is insertable |ms 11 MAR 199€
IC card S r device, where the IC card has a rear with a rear

card 5 connector havi ng a plurality of card contacts, which enabl es
the transfer of i nformation between a smart card and the conputer.

Sty an2ahbl BBnoesis.eos oiming A AAABS it ofd, B3 iigine

' contacts, w pbrpendiculdams saidciongitadipal Hirestioriat eabl e to sai d rear
card connector so said plurality of adaptor connector contacts engage

said plurality of card contacts; sai d adapt or

~including walls formngga s rcz%ﬁg . receiyve
said smart card, and Sg.l d ad 5t 'o'éririlﬁgefkgéa %‘tr‘:!t 0 E'ée’r'mee@@ﬁhx
posi ti oned tIC eagbglet oha om‘mpaﬂeﬂdsvicba%smdmtﬁcardshasa rear withra petirccard ot |
wth each of said plurglltgl of termnals connected to one of said
ity of card cgntacis

adap® or cont%&"t’%acto' having a’ plu egablesthe transfer of
construct ed &P,étgﬁ %m%p f said
adaptor connector I'n a orvvaré Iongltugn‘r’]zﬂ' gprebtlo né!

said smart car d sanadaptarpnhlchrhs ajlfrloatendrfonmlmm adapgir@miectarthat has

90[ err froms | 0 i nal directjon, e smart ¢ '
in[sert}ona- Iltycr)]igaéap ngacts j sauy\hasap rconn rberﬁa%gmafa le to

said rear card connector so said piurality of adaptor connector contacts engage
1N said plurality of card contacts;

' said adaptor including walls forming a smart card slot constructed
to receive said smart card, and said adaptor having a plurality of terminals each
positioned to engage one of said surface pads of a smart card in said slot, with
each of said plurality of terminals connected to one of said adaptor contacts;

said adaptor connector is constructed to mate with said rear
connector by movement of said adaptor connector in a forward longitudinal
direction;
| said smart card slot is open in a direction which is angled about
90° from said longitudinal direction, whereby to ease smart card insertion and
withdrawal. |

11.  The apparatus described in claim 10 wherein:

said adaptor contacts extend in a row along a predetermined lateral
direction (L); o | |

said direction which is angled about 90° from said longitudinal
direction, is also angled about 90° from said lateral direction, whereby the smart
card can be moved largely vertically into and out of_said smart card slot when
the IC card slot extends horizontally.
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i t hdr awal . 11. The apparatus EUHURY b kbl 2 D B

oonos MMM - o =" 477221, = IPEAFUST AR 1998

said directiontwhichsi s* angl ed about 90[err] from said | ongitudinal
direction, is also angled about 90[err] fromsaid |lateral direction,
wher eby the smart card can be m)ved Iargel y vertically into and

t of d t d, sl ot_wh I
ﬁgr, gonfgi | ysrmr car 2S © The ngaratus descnbed |n caumclwgw?lter&f'?I ends 19
12.~ The apparatus degfdal tdr%oﬁi&té‘hﬁ@n&fiﬁh%ﬂralongapredetermmaﬁatéral
adapt or contacts extend I n a row along a predeterm ned l'ateral
direction (L), and said smart card slot is angled to receive smart cards moving

substantially parallel to said lateral direction.
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diregtion (L}, and said smart card slot is angled to receive sn&%%@sz
moxT ng substantially parallel to said |ateral direction.
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{57) Abstract

Apparatus is described for coupling the contact pads (116) of a smart card (30) 10 a computer device (10) that has a slot (12) for
receiving an IC card, which provides a small but reliable card receiver to be stored outside the computer device. The apparatus includes
an adaptor (80) with a front end forming a piug (84) that is mateable to the receptacle (82) at the rear of a standard IC card (14) of the
type that has a rear /O (input/output) connector. The adaptor has a card receiver (94) with a slot (100) that reccives a smart card and has
terminals (114) that engage contact pads of the smart card, with the terminals connected to contacts (92) of the adaptor plug. The card
receiver is wider than the IC card for reliably receiving the card. The IC card can be stored in the IC card slot of the computer device,
while only a relatively small adaptor is stored outside the IC card slot.




