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Computer devices are commonly provided with IC card slots for 

receiving IC cards (often referred to as PC cards) constructed in accordance 

s with PCMCIA (Personal Computer Memory Card International Association) 

standards. The thinnest standard IC card has a thickness of 3mm. The most 

common type of standard IC card is the type II 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 68-position front connector with two rows of 

10 socket contacts that mat.e with pins at the host computer end of the IC card 

slot. Many IC cards are of the 1/0 (input/output) type with a rear connector 

having at least one ro·.v of pin contacts and with a hole for latching a mating 

connector thereto. One typ-3 of mating connector is attached to the front end 

of a cable, with the cable extending to equipment such as a local area network 

lS or modem. 

Another type of standard card, constructed under 1507816 

standards is the large smart card, which is the size of a credit card with a 

thickness of about 0.82mm. The~e ~ards are commonly solely of plastic except 

for circuitry molded therein, and except for a standard set of contact pads on 

20 one surface of the card. Such cards are gaining use in such applications as 

storing medical records or storing money value for purchases, i~ a card that 

can be conveniently ::arri9d in a wallet like a credit card. Standards for the 

large s:nart card presc;ribe a card having a width of 54rnm, which is the same 

as that for an IC card. 
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Al:hough spe-:ia!!zed electronic devices are available for directly 

writing/reading data in:o and out of smart cards, there is a need to perform 

these functions using ccr-;:m0n computer devices that have been adapted to 

receive IC cards. Sinc9 smart cards are thinner than IC cards and have 
. . 

contac:s on a face inste.:!d ·::>f an erid, a smart caid cannot be directly read out 

or into an IC card sl_o: . 
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One approach has been to construct an IC card of standard width, 

length, and thickness (Smm) and with an IC card connector at its front end, but 

with a slot that can receive a large smart card, and with terminals for engaging 

the contact pads on the smart card. Unfortunately, when PCMCIA and IS07816 

5 standards were set. the 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. 

10 Another approach has been to construct an extended IC card with 

its rearward extension being extra wide to form a wide slo: en!rance with short 

s:de walls for guiding a smail portion of the card length. \Vhile this approach 

gives better, though not very good. card guidance, it resuits in a special IC card 

that projects considerably rearward of the computer device slot that is intendec;I 

15 to fully receive a standard length IC card. As a result, the extended IC card 

usually cannot be left in the computer device. since it projec:s cut so a door 

cannot be closed, and so tha projecting part of the IC cai·j is vulnerable to 

damage. 

It would be desirable if apparat.us were avai!abie which enabled 

20 precise reception of a large smart card and its electrical coupl:n·:J to a computer 

device with an IC card slot, which require only relatively l::::v; cost and compact 

special apparatus. Such apparatus would be especially desirable if it were 

available for Microsim cards as weil as large smart cards. 

23 

SUMMARY OF THE INVENTIOl'-! 

In accordance wit:-i one embodiment of the present invention, 

a;Jparatus is provided fer transmitting data be~ween a s~"71a~: card of the type 

that has contact pads on a card face, a:1d a computer d svi::e of the type that 

has a slot for an iC card (often call-:d a PC care). Th2 a.:::-p~ratus includes an 
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adaptor which can be used wi:h a standard IC card that has a rear connector. 

The adaptor has a front end forming an adaptor connector that is mateable to . 

the JC card rear connector. The adaptor has a wide rear poition forming a slot 

for receiving and guiding a smart card. The adaptor also has terminals 

s positioned to engage contact pads of the smart card, with the terminals 

connected to contacts of the adaptor connector. To transmit data berween a 

smart card and a computer device, applicant inserts an lC card of standard 

shape and size into tha card-receiving slot of a computer device. Appl!cant 

also mates the adaptor conn~ctcr to rhe IC card rear connec~or, an.j inserts a 

:o sma:1 card imo the slot of tha adaptor. 

An adaptor which i.s especially useful for a c:::::nputar device that 

has a keyboard and th8:t has i~s !C ·card slot at the right side, r1as a smart ca:-d 

slot that opens 9cc away from the direction in which the computer device IC 

card slot opens. This 90" angle facilitates insertion and removal of a smart card 

:: 5 from the adaptor. 

A special adap~cr can be const:-ucted to recei·;e a M!:::rosim card, 

which has a small~; wi:!:h e.nd !t:ngth than a standard targ::: sm~rt card. 

The novel fe::.tures of the inven.tion are sat for.h i,vith parti8u!arity 

in the appended clai~s. The invention will be best unde:s:cod from tho 

20 following . description when iead in conjunction wit~ ths a.::::·:>:npany:ng 

drawings. 

BRIEF DESCR!?T!ON OF )HE ~]SNN:NG~ 

device, of a star.d3r-:..1 tC ~.:!r:! \,•1;-;j;::h can fit ir:t::> a sl"ot of rha c;crnout'3r dev;::e. . . . 
- - a·f ""n ex•enrlo..-1 1r• .... -.,.....; ~ ... ,..: ,...~ ... l"rg:::. ~.-..·a-t ca··j ,_,.;..,;,.1-, r-:>r~ --·oi.:>f"'t j,-,•o tn::> .c:,j 1.QI \. v--i1\...lt.,....:i.1-'~C.l.l .... JVIU, ;:J,,. _;:,1;1 ... i'- i' ":iiJ~;._,,_,_,,.,.=-"! J'-''-:.a.H J,_,. 
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Fig. 2 is an exploded plan view of the prior art extsnded IC card 

and the large smart card of Fig. 1 , with a section of the extended IC card top 

wa!I being cut away. 

Fig. 3 is a side elevation view of another prior ar: IC card 

5 constructed to receive a smart card, and of a smart card fully instai!ed 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 

1 o 5-5 th ere of. 

Fig. 6 is a sectional viaw of the adaptor of Fig. 4, with the smart 

card fully installed therein, and showing a portion of the IC card and of the 

computer device of Fig. 1. 

Fig. 6A is a sectionai view of an adaptor construction modified 

:s from that of Fig. 6. 

20 

Fig. 7 is an exploded isometric view of an adaptor of another 

embodiment of the invention, and also snowing a large smart card which can 

be insta!led therein, a computer davice, and tha IC card of Fig. 4 in a fully 

installed oosition in tha IC card slot of the comouter device. . . 
Fig. 8 is an explcd.ed isom·3~ric viei.1i of an adaptor cor:s~ructed in 

accoidance with another embod!msnt or the invention, and of a Microsim card 

which can be received in :he acapto..-, v:ith the adaptor door shmw1 c~ossd, and, 

in phantom lines, show:i open. 

Fie. 9 is a ::>ai"ti:::! view of ihe adamor of Fie:. 3, wi~h th& do~x· in the 
- J I _, 

o~eil position. 

IC car::.l of Fig. 4. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 

· Fig. 1 illustrates a computer device 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 enough that 

5 the card 14 can be fully inserted therein, un!il a front connector 16 of the card 

mates with a device connector 18 at the frc;1t end of the slot. A pivoting cover 

20 then can be closed to cover the slot. 

Fig. 1 also shows a large smart c2rd 30 which is beginning to ga:n 

widespread use. Both the IC card 14 and the smart card 30 are formed 

lJ according to PCMClA s:ar.dards, which spec:fy a width of 54mm and length of 

85mm for each. The popular type II IC care 14 has a thickness cf 5mm and 

has a construction which is usually too fragi:e to carry every day in an ordinary 

wallet. However, the large smait card 30 has a thickness of only about 0.82mm 

and its circuitry is encased in solid 111o!ded piastic. As a result, the large sma:: 

.::.5 card can be regularly carried in a!l ordi;iaiY wallet. The smart card 30 may 

carry medical records of a perso::, stored vaiue for purchases, or other data. 

If is often des!rable to transfer da:a (read and/or write it to the smart card) 

between a sir.art. eard 30 and a computer devica 1 o whi::::h is cons~ructad cnly 

with an IC card slot fer receiving a PCMCIA (type I, II or Ill) card 14. 

., ,.. 

.. u One app:-oach for interfacing the s:nart card 30 with the computer 

device 10, is to provide an extra length or ~>..ie11ded IC card 40. The extended 

IC card 40 can be i:iserted into a standa:-d IC card slot 12 until its fron~ 

conriectcr 42 metes •Nim the device conne.::t".J~ 18. The exten:::led lC card 40 

ha:; a smart card-recei'1ing slot 44 imo whi::h th.;; smart card 30 can be inserted. 

and has tarminals 4:3 fo:" engag;r.g ':ontac~ ;:>ad:; at a muiti-con~a:t su;-face 

r:::.a:on 48 o• ~;..."' smart ""'-a' Ho•u.o-.·.:.- +h·::.-:::. .,.,..,:) two r"!'"!a·10,. ,.r1s·::iri·1~nr::-.n~s o:: 
--~1 . t .,.11~ IS t,. _.;:. ... I .. . "f"#_!J_1, ""i .• .,. .. 1._.. C-"·.,,,. ,., ,. 1""'"' ._.._ ... ..., -=t .. C:::_t-· •I 

the ext'3nded iC ::ard 40. One disa.dva;;ta:;;a ;.; that it has an exie::s:Qn p0rticil 

50 whi::h wHI proja:::t ?ro:n the cor.ip~ta:- de'.1ice 10, and p;-:event the cov-Jr 20 

from p:v:>ting :::lossd. As sho-.vn i11 rig. 2, tt1e extension 50 is pro·1ide·:j so !here 
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is a window with tapered . entrance at 52 to guide the smart '?ard 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 

5 width A as the width 8 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 guide a smart card. Although the guidance provided 

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

.:o position. 

Fig. 3 is a side view of another 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 II IC card, in 

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

:s body 76. The smart card 30 is insertec:t into the slot until it engages terminals 

78. Although the appara~us 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 

20 close the rear end of the slot. 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 inse.-ted in~o the IC card. All of this makes tha coupling 

means 70 awkward to use. 

In accorda:1ce with the present invention, applicant provides an 

2s adaptor 80 shown i, Fig. 4, fer transferring data between a smart card 30·and 

a computer device ·t 0. Tne adaptor is used in conjunction with an IC card 14 

of the type that has an 1/0 (input output) receptacle connector or receptacle 82 · 

at its rear end. Whiie s.::;me IC cards have a connector 16 only at their front 

ends, a large numbar d IC cards have ..rear connectors 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 1/0 plug, which can be 

referred to as an adaptor connector or header 84 at its front end 87, which is 

s designed to mate with a certain kind of 1/0 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 latch 90 that can enter 

the latch hole 86 and latch thereat, and has an interrupted row of adaptor 

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

.!. o also has· a rear sma:-t card-connecting portion, or card receiver 94, which is 

constructed to receive the large smart card 30. While the IC card 14. has a 

maximum width A equal to that 8 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 slightly 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 surf ac9 contact pads 

116 on the smart card, either directly or via a circuit beard. The pads lie in the 

multi-contact surface region 48 on a first or pad face 120 of the card, which lies 

20 opposite a second face 122 that does not have such contac! pads. Each of the 

terminais 114 is connected to a corresponding one of the socket contacts 92. 

Thus, the smart card 30 can be connected_ to the computer device 1 O to 

transmit data between the:-n, by inserting the smart card 30 into the adaptor 80 

so the smart card contact pads 116 are engaged by the terminals 114 that ara 

25 connected t:::> th9 sockets 92. 

The· adaptor is mated to the IC card by rn.::.:ting the adaptor plug 

84 with tne IC car.d rece;:>~acle 82, so the socket :;onta·:Is 92 engage the pin 

comac:s 83. The pi:i contacts 88 are coupled (diractiy c:- through signal 

processing circuitry) to corresponding card socket conta~~s 130 at the front end 

- i -
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of the IC card. The socket contacts 130 eng::ige pin contacts of the computer 

device connector. In many cases, the ada~tor 80 wi!I be used to trans:r.it data 

between the computer device 1 o and a few or many, successive different smart 

cards 30. In th3t case, the adaptor 80 can be mated to the smart card through 

tha plug and receptacle connec~c;s 84, 82, ~nd each smart card at a time <;:an 

be inserted into the ad=.ptor slot '1 OJ and withdrawn. If it is desired to secu;e 

the electroni~ .device for transpo~. such as to enable it to be moved to a new 

loc:ation, the adaotor 80 ca:i b-e ur.rnated fror.i the IC card, althou.::h the IC card 
I 

~ 

can be left in ~hg electronic d~vice, if desired. VI/here the IC card slot in the 

:o computer dev:ce can fuity re·:eiva the iC ca:d. the IC card will not projec~ from 

the slot, and wi!I not be damag3d by hitt::1g an object, especially whsie a d:::>cr 

is provided that can be pivotal!y closed 0·1er the slot to avoid the entrance of 

dir:. 

The particular adaptor 60 shmvn in Fig. 4, has a latchi;:g 

is mechanism 140 that ir.clud~s a bar 142 tha~ ex:ends between oppos~te sides 

of the ad::.ptor, and that is conna~~ed to a iod 144. When handles 150, 152 st 

20 

oppos!te sides of the adapter a.ie mov~d forward, they move t:-1e :-oc! 144 

forward, to prevent a pair of a;-m.s of :he latch 90 from deflectir:·~ toge:her. 

Thus, the piug 84 can be me.tad ~o the :-esepta::;le 82, with the iatc~1 90 e;itering · 

the latch hole 86 of the receot::i~!e and the sockets and pins ma~lm::. Then, the . . -
handle.s 150, 152 can be moved fcr.ve.rd, in the direction F, so th;; red 144 

card. The la:ch is not al'.•;ays necess::iry, in as much as the rnsistc.nC'3 I:: 

As SllO'.Wi ~n Fig. 6, ~'19 adaptor :ront 87 has a (;rn,1pn~·:g p.:;rtion ., cO 

.. t·n.-- c:-:, ... r! r~:---.--.~····."'"'· .. 1°. .. T'no ~-••. ,...,..·, .. ,,, ,.._...., ..... ;'°',; 1 o"'O a~ th 0 •• ·r,...,u"'t ,-.·.· .L.1'"'·:':. ;:,,;,.,,...~()"' -:: a.-- ~--:_:;.c. __ ·-'--·~:-}111~~·-1 .. .t._ •• , ... ·- .......... ll_ ...... _.:...1._ ... , 

ox•-nrl- by ~ d"i-t-n-.::. D ...,f ~~ '1;:.::.-• ·=--n m;;i:,-,,::.•::.r·~ ,·n a"'r.r. .... ~~·,.,-:::> \~•1·" PC'fdC 1 t"'-
-- '..-=: 1u:> t;...; ,:::,oa .• L1- Uo1..4t. ·-·-.::iLt.-. l ••• 1,1.1.Jt.-.:> ...,v_1._.._,,1\.,._..,,\.Jr • .._.,,'J,, C" 
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standards. This is to assure that if the IC card slot in the computer device is 

several millimeters deeper than required for the rear of the IC card to be flush 

with the outside of the computer device, that the adapter can still fully mate with 

a fully installed IC card. Fig. 6 shows one possible construction of the adaptor, 

5 wherein it includes a housing 162 forming the slot 100 a:id opposite side edge 

guides at the slot. A separate terminal device 164 is installed in the housing, 

and includes the card-engaging term:nals 114. The socket contacts 92 are 

molded in place, and have tails soldered to traces on a circuit board 166, wi::h 

the terminals 114 also having tails soldered to the circuit board traces, to 

10 thereby connect the terminals to the socket contacts. Fig. 6A illustrates another 

construction, wherein sock9t contacts 92A include taiis 170 formed as card-

engaging terminal 114A. Of course, tails of the socket contacts and of the 

terminals can be directiy connected together instead cf being integral. 

Fig. 7 illustrates ano:her adaptor 180 ·which is similar to the 

15 adaptor 80 of Fig. 4, except that the adaptor 180 of Fig. 7 has a card-receiving 

slot 182 which extends in latera! directions L which are 90:> ta the forward and 

rearward (F, R) longit~dina! d!ie·:ticns M along which ths JC C::!id sio! 12 in the 

computer device 1 O e:xLend3. Both of the directions L, ~ .. 1 are usually horizontaL 

When the IC card 30 is projected in the posterior directi·:::in P into the slot 182, 

20 terminals 184 of the adaptor engage contact pads in ths mul~i-contact surface 

region 48 of the card. The ter;-nina!s 184 are connected to soc~·<et conta::ts 92. 

It may be noted that the ljO p!u;i 84A or the adaptor 150, is st10'.".tn as being cf 

a differem verslon :han th:::it of Fig. 4, and that the adap~or 120 of Fig. 7 is 

designed to mate wi!:-t tha modified l/0 rac~ptacle 82A of th-3 IC card 1 4A. 

25 An irr.porta~: 3.:lvanta;;e of tha r:ght angle adaptor ~ 50 is that it cc.n 

facilitate insertion ar.d removai of the sma."! card 30. As sho·t1;1 in Fi;J. 1. laptcp 

comr:>uters and otriar :::ornputBr dev:ces- ro am ofte:1 C·:Jnstruc~~d with anterior 

or forward ends 190 that race ~ha operatQr, who may b9 fa::;.::g a key.board 192 

and a screen 194. · The pos:e1io;- or rear..vard end 195 is fu:-thest from tne 

- 9 -
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operator. The IC card slot 12 is commonly placed at the right side of the 

computer, near its posteiior end 196. If the smart card 30 must be inserted and 

retracted in the longitudinal directions M, then this requires considerabie space 

beyond the right side of the computer device. Also, it is somewhat 

s 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 th~ 

adaptor 180 ot Fig. 7, applicant avoids the need for a large area beyond the 

rlght side of the computer device, that is, beyond the rear walls ·195 of the 

computer device that surround the IC card slot rear end 197. Instead, the 

l:J operator moves the smart card in the laterai directions L. In one example, th::: 

adaptor 180 projects ?Omm in the lcngitr..:dinai direction M beyond the IC card 

receptacle 82A. However, if the adaptor 80 of Fig. 4 is used, which ~xtends 

about SOmm to the right of the card receptacle 82, then an additional area 

having a length of about 150mm is tequired 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 to the right or the computer device. 

Fig. ?A illustra:es another right angle adaptor 191 that is similar to 

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

193 which extends in vertical directions U. P which are 9C0 to the ho:-izontal 

20· directions L, M. The vertical adaptor 191 can be used whern t~ere is a space 

of only about 30mm to the right of the computer dev~ce. Also, it is ohen easlei 

to verticaiiy insert and remove a smart c::ird than to do so horizontaHy. The 

adaptor can be provided with brac8s ~-:> brace the adaptor on the ccmputer 

device, to avoid excessive bendinq when a s:T"art card is inserted or w:thdrawn. 

Figs. 8 and 9 il!us:mte cr.o~h2r acaptor 200, which is designed to 

transfer data ber11een a small srna.r.: :::arc! er Microsim card 202 ar.d a compute~ 

devi::e. Microsim cards 202 have a 'Nidt~ E and leng~h G· that are each about 

one-third that of ~he large srr.a;-: card, ~ut wlt:-i the same th-icknes3 T cf about 

·. 0.32 mm, The smail smait -cards have beer1 installed semi-permanently in 

- rn -
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mobile telephone and other dedicated devices. Because of their small size, 

they are convenient to install in small hand-held dev!ces. 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 

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. 

8, and the opened position shown at 21 OX in Fig. 8 and in Fig. 9. Such 

pivoting door is well known for use with small smart cards. 

The door axls 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 d~or is then pivoted closed so the multi-contact surface 

region 48 of tt1e 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 slot 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 848 in the form of a plug that can mate with C:l 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. 1 O 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 for.,vard and rearward ends. Tails of the socket contacts 

130 at the front of the card ar9 connected to the circuit board trace 232 at 234, 

25 while pins 88 at the re:ar connector 82 of the card are connected to the traces 

232 at tha!r rear ends 236. In this example, each trace 232 forms a simple 

conductor that merely carries electricai 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 · 

- ~ 1 -
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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 passage of frequencies outside a certain 

range so as to minimize the transfer of noise signals. 

s A variety of signal processing circuitry can be used along the 

signal paths such as 240, including a serial to parallel converter, etc. It is even 

possible to provide signal piOcessing in the adaptor. The IC card 14 can be 

a card intended tor the transfer of data between outsice sources and a 

computer device; to transfer signals not only to and from snart cards, but also 

io useful for other accessories such as modems, local area networks, and othe:­

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 

.:.. s rigid frame or housing wherein all parts are fixed in p-:osition except tor the 

deflectable parts of the terminals. 

Thus, · the invention provides apparatus for transferring data 

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 

20 apparatus includes an adaptor having a front end forming an adaptor connector 

or 1/0 plug, that can be mated to a rear card connector or 1/0 receptacle of an 

IC card that has such rear connector. The adaptor includes walls forming a 

smart card slo! or card receiver for receiving the smart ca:-d and has terminals 

for engaging th9 smart card contact pads. The termin3.!s are connected to 

2s socket contacts of the adaptor plug connector. As a rest.::~. when the IC card 

with a rear connactor thereon is fully inserted into ~he !C carj slot of the 

computer device, the adaptoi can be· mated m tha rear ccnnectcr o~ the card, 

so smart cards ~an be insert9d into and removed from the adapter. to enable 

the transfer of data be~we~m the smart cards and the c:xr.;::>uter device. Tne 

- . 12 -
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adaptor can have a slot opening in a lateral direction or in a vertical direction 

(whe:i the slot extends horizontally}, which are largely perpendicular to the 

direction of mating of the ad=iptor to the IC card connector, to facilitate handling 

of smart cards in some computer devices. The adaptor can be formed to 

s receive and engage small smart cards, or Microsim cards. The IC card tha~ 

10 

connects the adaptor to the computer device, can b\'3 constiUcted with special 

conductors for connecting contacts of its front a:id rear connectors, with or 

without signal processing and usually with substantla!ly no signal processing, 

to transfer signals be:i.veen the adapto_r and the computer device. 

Although particular embodiments of the invention have been 

described and illustrated herein, it is recognize_d ~hat modifications and 

variations may readiiy occu; to those skilled in the ·art, and consequently, it is 

intended that the c!aims be interpreted to. cover such modifications and 

equivalents. 

- 13 - . 
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WHAT IS CLAIMED IS: 

1. Apparatus for usa 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 connector (82) having a plurality of card contacts (88), which 

enables the transfer of information bet\veen surface pads (116) of a smart card 

s (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, 848) that has a plurality of adaptor 

contacts (92), wi:h said adaptor connector being mateable to said rear card 

connector so said plurai!~ of adaptor connector contacts engage said plura!ity 

ic of card contacts; 

said adaptor including walls forming an adaptor slot (100. 182, 

·193, 218) constructed to receive 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 c~rd in said adaptor slct, with each of said plurality of 

:s terminals connected to one of said adaptor contacts. 

5 

2. Tr1e ~ppara!:..:s described in claim 1 wherein: . 

said adapt~r ccnnect-::;r is const:-ucted to mats with said rear 

connector by rr.ovemen: of sai.j adaptci connector ln a fol"\vard longitudi:oai 

d:rection; 

said adap~::::i;- slo~ is open in a direction (L. U) which is angled 

about 90° from said lc:i:;i:ud)nal di:-ection, whereby to ease smart car:::i insertion 

a::d withdrawal. 

sai:i e:d-'.!o:e:r conta::~s extend in a rC\\' elor.g a predet~rmined 

!a~eral direction {L); 

--··-~--
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said direction (L, U) which is angled about 90::. from said 

s longitudinal direction, is also angled about 90=> from said lateral direction (L), 

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

adaptor slot when the IC card siot extends horizontally. 

4. Th3 apparatus described in claim 2 wherein: 

said adaptor contacts extend !n a row along a predetermined 

10 lateral direction (l), and said smart card slot is angled to receive smart car:::Js 

moving substantially paraliel to said lateral direction. 

, -.... :> 

5. The apparc.!us described in c!aim 1 wherein: 

said adaptor has a rear portion constructed to receive a micrcs:m 

card (202} whi=h has a width {::) less than the width (A) of said IC card, said 

adaptor· rear portion having a base (216) and a door (210) r;1at includes said 

walls forming a smart card slot (21.3), said door being pivotable about a doer 

axis (212) bemeen o;:>en (21 OX) and closed (210) positior.s on said base with 

said slot having an outsr end (2i"B) that is open in said deer open position and 

clcsed in said door ciosed pos::icn, with said door having an inner face (208), 

2;) and with said card-engaging <:erminals (214) positioned to pmj:ct through said 

door inner face and engag.g said card when said door is in sald closed positicn; 

said IC cards being insertable in a longitudinal position into said 

slot of said computer device, and said door axis extending suos:3.ntial!y parailei 

to said longitudina: cirac~ion, wh-eraby to avoid in~erferar.ce "-::;y the compute~ 

2:; device in operating sc:;d door .. 

6. Ac-1:ar.3~:Js f:r use with an IG ca id (i ~i. 1 ~F-.) constru;;tec in 

acc:xdance with ?C~.;G:A st::.n::~rds for insarticn ir.i:o an IC ca~d slot (12) of a 

computer device (10), 'lil':::=re t~e IC card has a rear forming an 1/0 receptacls 

(82) that includss J. ce~:~:::i! la~ch hol9 (86) arid a latera!ly 9'.~ending row of 9ir:. 

- 15 -
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s contacts (a8), where the apparatus enables the t~ansfer of information between 

a smart c:ard (30, 202) and the computer device where the card has a multi­

contact surface 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) 

lo forming an IC card 1/0 plug (84, 84A, 848) that is mateable to said 1/0 

receptacle, with said 1/0 plug including a latch (90) that is insertable into said 

latch hole 10 latch thereto and also including a laterally-extending row of socket 

contacts (92) that are mateable to said pin contacts; 

said adaptor has a rear portion that includes walls forming a smart 

is card slot (100, 182, 193. 218) constructed to receive said smart card, and a 

plurality of ca:rd-engagirig 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 (1 O) with said IC card slot (12) thereof .and including said IC card with 

said 1/0 receptacle thereof, and wherein: 

said slot i:1 said computer device has a slot rear end, and said 

s computer device has a !lousing with a rear housing surface surrounding said 

IC card slot rear end: 

said IC ca:-d !:9s in a fully inserted position in said IC card slot, with 

said 1/0 receptacle (82) !ying about even with said rear housing surface but free 

of projection therefro;-r,: 

:to said ada;: ::.r iront end includes a coupling portion (160) extending 

a distance (0) of a plt..r~n~ of millimeters rearward of said 1/0 connector and 

having a wid~h and hei;r·: no greater than the width and height, respectively of 

said IC card, and sa:c adoptor has a rear portion that forms said smart card 

slot, said smart car.:i .;,35 tha same width (A. B) as said IC card, and said 
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is adaptor rear portion has a width (C) that is greater than the width of said IC 

card. 

8. The apparatus described in claim 6 wherein: 

said adaptor rear portion is spaced rearwardly along a longitudinal 

direction (M), from said adaptor front end; 

said smart card slot is open in a direction (L) w:iich is angled 

5 about 90° from said longitudinal direction, whereby to ease smart card insertion 

and withdrawal. 

9. Th-e apparatus described in claim 6 wh.grein: 

said adaptor rear portion is spaced rearwardly along a longitudinal 

diiection (M), from said adaptor front end; 

said adaptor rear portion is constructed to receive a mlcrosim card 

s (202) which has a width (E) less than the width (A) of said IC care!. said adaptor 

rear portion having a base (216) and a door (210) tha ~ includes said walls 

forming a smart card slot, said door being pivotable about a door axis (212) 

bet\\leen open and closed positk,ns with ~aid 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 said closed position of said door, with said door having an 

open face (208) and with said card-engC;lging terminals positioned to project 

through said door open face and engage sa:d card when said door is in said 

closed position; 

said doer axis (212j extending substa.1tiai:y paraliel to said 

15 longitudinal direction (M}. to avoid interference by ths ::o:-nputer devic9 in 

pivoting of saij door f::>r a small adaptor. 

10. Apparatu.3 for transferring data betv:esn a sr::art card (;30, 

202) that has a face with co:itact p.3.js (116), and a co:Tq: .. m~r davice (1 O) that 

------------- - 17 -
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has a slot (12) with an open rear end for r~ceiving an IC card and that has a 

device connector (18) at the front of the slot, comprising: 

an IC card (14., 14A) having a front forming a front card connector 

(16) with a plurality of front card contacts .{130) and a rear forming a rear card 

connector (82) with a plurality of rear ca.rd cor.tacts (88); 

an adaptor (80, 180, 191, 2C-O) having a front portion (87, 204) that 

includes an adaptor conilector (84, 84A, 8948) with a plurality of adapter 

20 contacts (92), s2.id adap:cr forming a smart card receiver {94) that ce.n reGeiv3 

said smart card, wi:h said adaptor incl~ding a plurality of te:-rniila!s (I 4) 

electrica!!y cor.nected to said ad9.ptor contacts (92), with s2i-:.:J termina:s 

posit:oned to engage s~id smart ca:-d cor.t3ct pads; 

said adap~or connector. being mateable to sai:J rear can:: 

15 connect·.Jr, and said !C card having a c:rcuit board (230) with me2.ns (232) for 

5 

coupling a plurality of said reai card contacts (88} to a plurality o: said front 

card contacts (130) to t:ansmit dam ber.vean them and berNeen sa!d cornp:..1ter 

device connector and sa:d sma:t card ccn:act pads. 

11. The c.pparatt.:s described in claim 10 wherein: 

sad m:::ians for ccupi:ng a plurality· cf said rear cc..-d contac:s. 

includes a plura;i:y of ccnductors (232) that each carries signals be:wsen area:­

card c:ontact and a front ca~d contact substantialiy without modification. 

with ail !C: card slot an:! a smart czird :raving contact pa:::is, c~xr~9r:sinq: 

IC , · '•" , .. "·l ·'' • -- !--. • d · t·n~ .,-. ,....,,,.-1 -10· (" . ....,, an ca1 a , 1-t, -1-;-, t.""":ai.. Ca= 1 :...,,e receive !n ... .;:,, t.._,. ..... ..:i. \ .... ~ · l • .:::.;, ' , . 

(130, SSi. a:id said .::;3rd havinci a circuit ::o:ird \'230) with rne3r;s (232, 242). :or . . . - " ~ 

coupling a plu:-aiity • of c-omact:; of said fro:"1t and rear card ::onnec::>rs f Gr 

--------·-··---------
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an adaptor (84, 84A, 848, 90) that includes an adaptor front 

portion forming adaptor connector means for coupling mechanically and 

10 electrically to said IC card rear connector, an adaptor rear portion forming 

means (100, 21 O} for receiving a smart card, and contact-terminal means (114, 

114A, 214) for carrying data signals between the smart card contact pads and 

said adaptor connector means. 

13. A method for transferring data between a smar: card (30) 

which ha.s a thickness of np more :han two millimeter and that ha.s opposite 

faces (120, 122) with a first of said faces having a plur.a!ity of contact pads 

(116), and a computer device p 0) t:-izi.: has walls forming an IC card-receiving 

5 slot (12) of a thickness of at least- three millimeters and a lateral width for 

closely receiving an IC card (14) of a· predetermined lateral IC carcJ _width (A) 

where said JC card-receiving slot has an accessible rear s!ot end and also has 

a front slot end, and ·.-;hare said co1.1puter device has an IC C3rd-mating device 

(18) connector having contacts at t!'1e front of the IC card-receiving slot, and 

io where the smart card (30) and the IC-card-receiving slot (12) have substantially 

the same lateral widm (B), compr:si:ig: 

15 

20 

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

82) that each have ca:-d contacts {120, 88), in said IC card-1ec'3iving slot, with 

said front card connec:cr mated to said device connector; 

installing 2.n adaptc:- (80, 180. 191) having frc:1~ 3il:::l rear end 

portions. with said fror.t end portion havin·~ an adaptor front G:Jn;-iector (84) with 

adapter contacts (92) a:-:d S3.id re.::r end portbn having a smart card slot (100} 

and te;-:nina!s ( 114) !ying pa,;:i3il;/ therein and elec:ricaliy c:>r:n9cted to said 

adapter contacts; 

inserting saij srr.a:t .:;,::rd into sa;::i srr:ait ca;-("J s!ct and allowing 

s::.id adaptor contacts :o engage saici co~t=.ct pads of s:iid 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 smart card. lies 

substantially outside said IC car::: slot, and passing saic:I currents from said 

2s adaptor contacts (114) to said card contacts (88) of said rear card connectoi 

and to said contacts (130) of said front card connector and to said device 

connector contacts. 

14. The method described in cialm 13 wherein: 

said step of installing an adaptor in dudes moving the adaptor fron~ 

ccnnector in a predetermined longitudinal dire~tion (M) to mate to said IC card 

rear card connector, an:i i::sta!ilng an adaptor with its smart card slot (182. 193) 

s extending perpendicular to said longitudinal diiection. 

-------····--·----- ---
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