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SMART CARD COMPUTER ADAPTOR
BACKGROUND OF THE INVENTION
Computer devices are commonly provided with IC card slots for

receiving IC cards (often referred to as PC cards) constructed in accordance
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
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, with the cabie extending to equipment such as a local area network
or modem.
Ancther typs of standard card, constructed under I807816

standards is the larga 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
one surface of the card. Such cards are gaining use in such applications as
storing medical records or storing money value for purchases, in a card that
can be conveniantly carriad in a wallet like a credit card. Standards for the
large smart card prescribe a card having a width of 54mm, which is the same
as that for an IC card.

Alhough sr_ zciatized elactronic devices ars available for directly
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

or into an IC card slo.
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One approach has been to construct an IC card o.f standérd width,
length, and thickness (5mm) and with an IC card connector at its front end, but
with a slot that can receive a large smart cérd, and with terminals for engaging
the contact pads on the smart card. Unfortunately, when PCMCIA and ISO7816

5 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 widé 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

=)
(&3}

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 desirable 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 accordancs with ong embodiment of the crasent invention,

apparatus is provided fcr transmiting data batwaan a smart 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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adaptor which can b2 used with a standard IC card that has a rear connactor.
The adaptor has a front end forming an adaptor connector that is mateable to .
the IC card rear cornector. The adaptor has a wide rear portion forming a slot
for receiving and guiding a smart card. The adaplor also has terminals
positioned to engage contact pads of the smart card, with the terminals
connected to conta f the adaptor connsctor. To transmit data between a
smart card and a comguter device, applicant inserts an IC card of standard
shape and size into the card-raceiving slot of a computer dsvice. Applicant
also mates the adaptor connacicr 10 the IC card rear connactor, and inssrts a
smart card in:o the sict of tha adapfor.

An adaptor which is especially ussiul for a compuisr davice that
has a keyboard and that has its IC card slot at the right side, has a smart card
slot that opens SC° away irom tha direction in which the computer device IC
card slot opens. This 90° angie facilitatas insertion and ramoval of a smart card

~

frorn the adapio

As al adagicr can be con tructed to receive a Microsim card,
which has a smailar widih and length than a standard largs smart card.
The novsi fazturss of the invention are sat forth with particutarity

e -~

pa
in the appendsd claims. Tne invention will be best undersicod from the
following - description when r2ad in conjunction with ths accompanying

drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

M H ey oy i ) - HPO — B YL ¢ -~
Fig. 1 is an expiodad isomatric view ©f a nolzbooX compuis:
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davics, of a standsrd 1T card which can fitintd a slot of tha computer device,
. i - -yt ; £~y - . H -~
of an extended {C card, and of a larga smart card which can project into ths
~ ~ ~ SN F I K 3 = -
extendsd IC czrd, all in accordance with the prior art.
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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 elevation view of another prior ar 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 Dxp!odao isomsiric view of an adaptor censtructed in
accordance with another embodimsant of ths mvantxon and of a Microsim card
which can be received inth ptor, with the adaptor door shown cicszd, and,
in phantom linss, shown opan. '

Fig. 9 is a partial view of the adantor of Fig. 8, with ths doorin the

en posiion.
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Fig. 10 is a partial glan and schamatic view of an axamolz2 of the

IC card of Fig. 4.
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DESCRIPTION OF THE PREFERRED EMBODIMENTS

- Fig. 1 iliustrates a computer davice 10 which is shown in the form

of a notebook computer, 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 enougn that
the card 14 can be fully insertad therein, until a front connector 18 of the card
mates with a device connector 18 at the frcnt end of the slot. A pivoting cover
20 then can be closed to cover the slot.

Fig. 1 also shows a large smart card 30 which is beginning to gain
widespread use. Both the IC card 14 and the smart card 30 are formed
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. Howsver, the large sman card 30 has a thickness of only about 0.82mm
and its circuitry is enca\ed in solid moldad piastic. As & rasutll, the large smart

card can ba ragularly carried in an ordinary wallet. The smart card 30 may
carry medical records of a person, stored vaiuve for purchases, of 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 dsvica 10 which is constructad on
with an IC card siot fcr receiving a PCMCIA {type |, 1l or {il) card 14.

. 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 uniil its from:
connacter 42 mates wiin the device connaator 18. Ths extended iC card 40
has a smart card-receiving siot 44 into which tha smart card 30 ¢an De insertsd,
and has terminals 43 for engaging contact pads at a muiti-contact suriacs
ragion 48 of the smart card. Howavar, tharz ar2 two major cisaavaniages o
the extandsd iC card 40, Ons disadvaniaga , i3 that it has an extension ofelaloly

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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is a window with tapered entrance at 52 to guide the smart card 30 into
position, and to provide card edge guides 54, 56 to locate the card in a 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
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
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 typé I IC card, in
width, length, and thicknass. It has a slot 72 formed by a flap 74 lying over a
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
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 o uss.

In accordance with the present invention, applicant provides an
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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at their rear ends. Examples of such rear connectors are shown in U.S. patents
5,411,402 and 5,387.11_0. 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.

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
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
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 face 120 of the card, which lies
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
connected to th2 sockets 82.

| 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 (dirac:‘ay_ cr through si_ghat
processing circuitry) to corresponding card socket conacts 130 at the front end

-
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of the IC card. The sccket contacts 130 engage pin contacts of the computer
device connector. In many cases, the adagtor 80 will be used to transmit data
betweén the computer device 10 and a few or many, successive diifferent smart

cards 30. In that case, the adaptor 80 can ba mated to the smart card through |
tha plug and receptacie connectoré 84, 82, and each smart card at 2 time can
be inserted into the adaptor slot 100 and withdrawn. If it is desired o secure
the electronic davics for transponi, such as to enable it to be moved 1o a new
location, the adaptor 80 can bs unmal 24 from the IC card, although the IC card
. Where ths IC card siot in the

computer devics can fuily recsiva the iC card, the IC card will not project from

W
[0

can be ls# in tha electronic davics, if dasir

tha slot, and wiil not be damagsad by hitting an object, especially whaiz a door
is provided that can be pivotaliy closed over the slot to avoid the entrance of
dirt. .

The particular adaptor 80 shown in Fig. 4, has a latching
mechanism 140 that i"cludas a bar 142 that extends between oppositz sides
of the adaptor, and that is connactad o a2 rod 144, When handlas 150, 152 at
opposite sidas of the adapiocr are movad forward, they move the 7od 144
forward, to prevent a pair of arms of the latch 80 from deflecting together.
Thus, ths plug 84 can be maiad 10 the receptacia 82, with thz jatch 80 entering
the latch hole 85 of iha receptacie and 2 sockais and pins maing.
handies 150, 152 can be movad fcrward, in the direction F, so th2 rcd 144

prevents the laich arms {rom ses
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card. Tne la‘ch is nct always nscessary, in as much as the resisiance ©

of the u hed IC card 12 from ha comoutsr davice
As shown in Fig. 8, t32 adapior iront 87 has a coupiing coftion 180
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standards. This is to assure that if the IC card slot in the computer device is
several millimeters deepsr than required for the rear 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
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
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
slot 182 which extends in latera! directions L which ars 95° to the forward and
rearward (F, R) longitudinal fireztions M along which ths IC card siot 12 in the
computer device 10 exiends. Both of the directions L, M are usuaily horizonta:.
Whzn the IC card 30 is projectad in the postericr direction P into the siot 182,
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.

ight
facilitate insertion and ramovai of the smait card 30.

1
b )
fu

inmartans 2 ouanig e of i . 180 s that
Animportantzdvaniags of th ngle adagtor 180 s that it can
0

As shownin Fig. 1, laptco
-computers and otiar computer davices- 10 ars often consiruciad with anterior
or forward ends 180 that face tha operator, who may b2 facing a keyboard 182
and a screen 194, Th2 postenor or rearward end 193 is furthest from tha
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operator. The IC card slot 12 is commonly placed at the righf: side of ths
computer, near its posterior end 198. If the smart card 30 must be inserted and
retracted in the longitudinal directions M, then this requires considerabie spacsa
beyond the right sids of the computer device. Also, it fs somewhat
inconvenient for an operator to reach to the rearward end of the computer
device and move the cards in the longitudinal directions M. By using thz
adaptor 180 of Fig. 7, applicant avoids the need for a large area beyond ths
right side of the computer dsvice, that is, beyond the rear walls 155 of ths
computer devica that surround the IC card slot rear end 197. Instead, the
operator movas ths smart card in the laterai directions L. In one example, ths
adaptor 180 pro;ncLs 70mm in the lengitudinai direction M beyond the IC carc
recaptacls 82A. However, if the adaptor 82 of Fig. 4 is used, which extends
about 80mm to the right of the card receptacia 82, then an additional area
having a length of about 130mm is fequired for an operator to easily insert and
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 vartical directions U, P which are 9C° to the horizontal
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.

Figs. 8 and 9 illuswais ancther acaptor 200, which is deségned {0
transfer data betwsen a small smarn card or Microsim card 202 and a computer
davice. Microsim cards 202 have a wicih £ and lengh G that ars sach about

2-third that of the large smart card, but with the same thickness T cf about

o
-0.82 mm. The smail smart -cards have b=en installed semi-permanently in

- 30 -
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mobile telephone and other dedicated devices. Because of their small size,
they are convenient to install in small hand-held devices. The adaptor 200
includes an adaptor front end 204 with a plug 848 which can be identical to the
plug 84 of Fig. 4 or the plug 84A of Fig. 7. The adaptor has a door 210 with
a largely closed outer face 206 and an inner open face 208. The door pivots
about a door axis 212 between the closéd 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 diréction-
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
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
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
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 -
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with the trace. In one example, the filter 242 can be connected to a ground
conductor on the circuit board to short to ground any high voltage signals, and
can include a filter that prevents the passags of frequencies outside a certain
range so as to minimize the transfer of noise signals. .

A variety of signal processing circuitry can bs used along the
signal paths such as 240, including a serial to parallel converter, etc. Itis even
possible 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
computer device; to transfer signals not only to and from smart cards, but also
useful for other accessories such as modems, local area networks, and other
external devices. 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 receiving 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 conngctor
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 terminz!s are connscted to
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 10 tha rsar connecter of the card,
~ so smart cards can be insartad into and removed from tha adapter, to enable
the transfer of data be:wean the smart cards and the computer device.- Tne

-2 -
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adaptor can have a slot opaning in a lateral direction or in a verticai direction

(when the slot extends horizontally), which are largely perpendicular to the .

direction of mating of the adaptor to the IC card connector, to facilitate handling
of smart cards in some computer dsvices. The adaptor can be formed to
receive and engags small smart cards, or Microsim cards. The IC card that
connects the adaptor to the computer device, can be constructed with special
conductors for connecting contacts of its front and rear connesctors, with or
without signal processing and usually with substantially no signal processing,
to transfer signals texween the adaptor and the computer device,

Although part:icular embodiments of the invention have besn
described and iillusirated herein, it is recognized ihat modifications 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.
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' WHAT IS CLAIMED |S:

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)
forming an adaptor connector (84, 84A,-84B) that has a plurality of adaptor
contacts (92), with sai'c‘ adaptor connector being mateabie to said rear card
connsctor so said pluraiity of adagtor connector contacts engage said pluraiity
cf card contacts;

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 pluraiity of

terminals connected to one of said adaptor contacts.

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;

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 a2gcparatus cascribad in claim 2 wharain!
said adap:ar contacis =2xtend in a row ziong & predetzrmined

iateral direction {L);

This Sheet Has Been Replaced
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said direction (L, U) which is angled about 90° from said

longitudinal direction, is also angled about 80° from said latzaral direction (L),

whereby the smart card can be moved largely vertically into and out of said

adaptor slot when th2 IC card siot extends horizontally.

4. N2 apparatus descrioed in claim 2 whzrein:
said adaptor contacts extend in a row along a predetarmined
lateral direction (L), and said smart card slot is _angled to receive smart cards

moving substantially paraliel {o said lateral direction.

5. Th= apparatus described in claim 1 wherein:

said adaptor has a rear portion constructed to raceive a micresim
card (202) which has 2 width (£} less than the width (A) of said IC card, said
adaptor rear portion having a tass (216) and a door (210) that includes said
walls forming a smart card slot {213), said door bnvng pivotabl e about a docr
axis (212) beiwezn opan (210,<) and closed (210) positions on said base with
said slot having an outsr end (218) thatis open in said dcer opsn positicn and
clesed in said door ciosed pos:iicn, with said door having an inner face (208),
and with said card-sngaging werminals {214) positionad tc projsct 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 computar device, and said door axis extending sussantally paralisi
to said longitudina' ciraciion, wharsby to avoid interferencs oy the computer

davice in operating sa:d docr.

6. Apoaraius for use with an 1C card (18, 124) consrucied in
accordance with PCMIIA standzards for insartion im0 an IC card slot (12) of a

computer device (10), whera th2 IC card has a a rear forming an /O racepiaciz

¢

(82) that includes a csnrral iatch holz (80) and a Iatarally excanding row of gin
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contacts (88), where the apparatus enables the tkansfer of information between
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 lies 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 p:v_.-%aéézy of millimetars rearward of said IfO 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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adaptor rear portion has a width (C) that is greater than the width of said IC

card.

8. The apparatus described in claim & wherein:

said adaptor rear portion is spaced rearwardly along a longitudinal
dlrectron (M), from said adaptor front end,;

said smart card slot is open in a direction (L) which is angled
about 90° from said longitudinal direction, whereby to ease smart card insertion

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
(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
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

longitudinal direction (M), to avoid intarferencs by ths computer device in

pivoting of said door {or a small adaptor.

10. Apparatus for t ?nsfamng data bemwssn a smart card (30,

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

- 17 -
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has a slct (12) with an open rear end for receiving an IC card and that has a
device connactor (18) at the front of the slot, comprising:

an IC card {14, 14A) having a front forming a front card cohnector
(16) with a plurality of front card contacts {130) and a rear forming a rear card
connector (82) with a plurality of rear card contacts (88);

an acaptor (80, 180, 191, 2C0) having a front portion (87, 204) that
includes an adaptor connecior (84, 84A, 894B) with a plurality of adapter
contacts (92}, said adaprcr forming a smart card receiver (94) that can receiva
said smart card, with said adaptor including a pluraiity of tarminais (34)
electrically cornnectad to said adaptor contacis (94) ‘with sé.id tzrminais
posit:oned to engags sa2id smart card contact oads

said adapior connector. being mateable to saiz rsar card
connectar, and said I card having a circuit board {230) with means (232) for
coup!ing a plurality of said rear card contacts (88) to a plurality of said front
card contacts (130) o ransmit Gaia behvsan tham and betwaen said computsr

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.  Apgaraius for ransmiting data batween a comouter davice
with an IC card siot and a smart card having contact pads, comorising

! N Al -~ H ¥ H i - ~ - -
an IC card {14, 144) that can be received in the IC zard slot (123,

said IC card having ront and rsar connecors (15, 82) that sach nawve comacs
(130, 35}, and said carZ having a circuit Soard {230) with means (232, 242).7or

O
o]
&
9

ng a plurality of contacts of said iront and rear card connzciors for

transmitting data betwaan tham;
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an adaptor (84, 84A, 84B, 90) that includes an adaptor front
portion forming adaptor connector means for coupling msachanically and
electrically to said IC card rear connector, an adapter rear portion forming
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 transferfing data between a smar: card (30)
which has a thicknass of 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
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 ccntacta at the front of the IC card-receaiving slot, and
where the smart card {3C) and tha IC-card- receiving slot (14) have substantially
the same Iatera. widin (B), ompris%n-;—:

installing an IC card {14} with front and rear card connectors (16,
82) that each have card contacts {13C, 88), in said !C card-recsiving slot, with
said front card connscior mated to said device connector;

insiaﬂing an adaptcr (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= cts;

inserting said smart card into said smart card sict and allowing

szid adaptor C"ntacfs 10 engage said contact pads of said smart card
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passing currents from said smart card -contact pads (16), through-
said terminals (114) to said adaptor contacts (92), while said smant card lies
substantially outside said IC carz siot, and passing said currents from said
adaptor contacts (114) to said card contacts (88) of said rear card connector
and to said contacts (130) of said front card connector and to said dsvice

connector contacts.

14. The method described in ciaim 13 wherein:

said step of installing an adaptor includes moving the adaptor fron:
ccnnector in a predetarmined longitudinal direction (M) to mate to said IC card
rear card conneactor, and installing an adaptor wiih its smart card slct (182, 183}

extanding perpendicular to said longitudinal direction.
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