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PC CARD CAPASLB OF SWXTCHXNG 
BBTWBBN 16-BZ~ AND 32-BrT OPIRATXOH HODES 

aROSS·REnRDTCE ~O ULA~ED APPL:CCAi';ONS 

This application is related to copending 
application No • , entitle PC Ch.RD SWITCH.ABLY 

COMPATIBLE WITII lG·DIT AND 32-BIT MODES, filed ----' 
1998, Attorney ·Docket No. P/1071-612, the entire 
disclosure of which iG incorporated herein by reference. 

1'ACJ(GRO~ .. OF __ l'Q Zl!VBNTl:ON 

10 1. Field of the Invention: 
The present invention relateH Lo a PC card 

capable of being plugged ineo a computer system, where 
the PC card is capable of switching hAtwAen a 16-'bit 

operation mode and a 32-bit operation mode. More 
ts particularly, the invention relates to a PC card capable 

of automatic~11y Awit.ching operation modes upon being 
plugged into a card sloe of a computer system. 

2.. Description. of the Related kt: 

A PC card is a peripheral device developed for 
20 expanding capabilities of a personal computer (PC). 

25 

· SPSC\l76US6 

PCMCIA (Personal Computer Memory Card Interface 
A~soclaLlon) and JEIDA (Japan Electronic Industry 
Developmenl.. .Association) have taken the initiative in 
prescz.·lblng mechanical and electrical specifications of 

PC cards. These specifications are hereby incorporated 
by reference. At present various kinds of PC cards are 
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on the market, including memory cards, flash memory 
cards, HDD cards, and FAX/MODEM cards. 

These PC c:a't'ds are classitied i.nto 8-bit PC 
cards, 16-bit PC cards, and 32-bit PC oards, according to 

S the width of cul internal data bus. Currently marketed 
PCs have ~C card slots provided eherein for accepting 
various types of PC cards. However, ~C card slots formed 
in some conventional PCs accept only a 16-bit PC card and 
a 32-bit PC card cannot be inserted into such a sloL .. 

10 According to the above-mantioned 
specifications, a projection is provided in the vicinity 
of a PC card slot in order to identify Llle type of a PC 
card to be inserted into the slot. In this connection, ~ 

PC card has a groove formed therein in 1:lte vic.i.ni t;y of a 
15 connector thereof in order to receive the projection. 

The groove is sufficiently deep to accept the projeoeion. 
The specificaeions dictate that a projection provided in 
a PC card slot dedicated to a 16-hit PC card be higher 
than that pz:nvi.ded in a PC card slot dedicated to a 32-

20 bit PC card. Accordingly, when a user attempts to insert 
a 32-bit PC card into a ?C card slot dedicated to a 16-
bit PC card, a projection provided in the slot prevents 
the insertion because the corresponding groove formed in 
the 32-bit PC card is too shallow to receive the 

25 projection. Since a drive voltage for a 32-bit PC card 
1$ 3.3 V, whereas that for a 16-bit PC card is s v, such 
a structural feature is appropriate !or proteocing an 
internal circuit of a cnrd. 

As the functions of PCs improve, the bus width 
30 of a pc:card generally shifts from 8 bits to 16 bits and 

32 bits. Currently released PC cards are most commonly 
of the 32 bit variety. However, many users still use PCs 
having a PC card sloe dedicated to only a 16-bit PC oard. 



------------·-------~~~-~~~~~-~------------

"' -- _..,. _.., •c *' ,.....,. ......... -·- 41\I"- VVV'tJ 

- 3 --
Accordingly, if newly manufactured PC cards are adapted 
to operate in both 32-bit and 16-hit operation modes, 
they will be accepted by many more users. 

However, because of the above-mentioned 
s specifications, a 32-bit PC card cannot be inserted lnt:o 

a slot dedicated to a 16-bit PC card. Even when a groove 
formed in a 32-bit PC card is made deeper so that the 32-
bit PC ca:cd can be inserted into a 16 .. bit PC card slot, 
netther the 32-blt PC card nor the associated PC can 

10 identify the 32-bit PC aperaeion mode; thus, the 32-bit 
PC card cannot be operated properly. 

SUMMARY or TD XmN'J.'ION 
In view of the foregoirtg, an object o! the 

present invention is to provide a PC card which can 
15 select from among a plurality of operation modes 

associGted with a plurality of data bus widths and which, 
when inserted into a PC card slot, oan idP.ntify the type 
of the PC card slot and select the operation mode 
accordingly. 

20 To achieve the above object, the present 

invention provides a PC card comprising: a circuit having 
a first fun~tion; a circuiL having a second function; a 
selector for selecting either tbe first or second 
funct:i.on; and a slot-l:ype identificatlon unit for 

25 identifying the type or PC card slot. The selector 
selects either the first or $econd function according to 
an identification signal received from the slot-type 
identification unie. 

A typical PC card according to the present 
30 invention includes: a logic circuit which operates in a 

16-bit mode; a logic circuit which operates in a 32-bit 
mode; a microprocessor; a mior.oswitch provided on the PC 

~008 
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card which, when inserted into a !'C card slot, operi'Jtes 
according to the shape of the PC card slot; and a signal 

line for transmitting an output from the microswitch to 
the microprocessor. 

5 The shape of the PC card slot is a function of 
the width in bits of the card slot. Accordingly, when 
the S!C cal"'d is inserted iut;o the PC card slot, the make­
hreak state or ~he m~eroswitch changes depending on the 
shape of the PC card slot. The microprocessor identifies 

10 the state of the micr.oswitah and switches the internal 
operati.on modes of the 'PC card accordingly. Thus, upon 
insertion of the PC card into the PC card slot, operation 
mode selection is completed within thP. PC card. 
Therefore, n user does not need to check for l:he type of 

15 PC card slot or to switch operation modes of a PC card. 

BJUEF DISCRXPT:CON 01' 'l'HB J)RAWIN'GS 
Other objects, features, and advantages of the 

present !nvention will become clear by reference t.o the 
following description of embodiments together with the 

20 accompanying drawings in which: 
FIG. l is a perspective view of a PC card 

according to a first embodiment of the present invention; 
FIG. 2 is a longitudinal secLional view showing 

an identJ.ftcation switch of the PC card ol: the first 
25 embodiment and a peripheral st..c·uc.:ture of the switch; 

30 

FlG. 3 is a partially enlarged sectional view 
showing the PC card of the first embodiment inserted lnto 
a 16-bit ~c card slot; 

·· FIG. i is a partially enlarged sectional view 
showing the PC card of the first embodiment inserted into 
a 32-bit PC card slot; 
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FIG. 5 ls a sectional vlew showing a sLa~e as 

observed before the PC card of the first embodiment is 
inserted into the 32-bit PC card slot; 

FIG. 6 is a sectional view showing a state as 

5 observed after the PC card of the first embodiment is 
inserted into the 32-bit PC card slot; 

FIG. 7 iR R sectional view showing a state as 
observed before the PC card of the first embodiment is 
inserted into the 16-bit PC card slot; 

10 FIG. 8 is a sectional view showing a state as 
observed after the PC card of the first embodiment is 
inserted into the 16-bit PC card slot; 

PIG. 9 is a perspective view of a PC card 
according to a second embodiment of the present 

15 invention; 
FIG. 10 is a longitudinal sectional view 

. . 

showing an ideneif ication switch of the PC card of the 
second embodiment and a peripheral structure of the 
swll.cll; and 

20 VIG. ll is a schematic block diagram showing 
the internal hardware configuration of the PC card of the 
first embodiment. 

DESCRIPTION O!' EMBODIMENTS OP '1'BB INV!JN'l'ION 
Embodiments of tho present invention will next 

25 be described in detail with reference to the drawings. 
FIG. l shows a perspective view of a PC card 

according to a first embodiment of the present invention. 
In FIG. l, numera.l 31 denotes a PC card according to the 
first embodiment, and numeral 32 denotes a casing of the 

30 PC card 31. The casing 32 has a thin plate shape and is 
composed of a thin frame 33 and two panels J4. The frame 
33 is substantially u-shaped and opens in upward and 
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downward directions as viewed in FIG. 1.. The panels 34 
ea.oh have a rectangular expanded portiou 34A and define a 
'board spac.:e 35 located therebetwe.en. A boil!rd to be 
accommodated within the space 35 carr.i.es an electronic 

5 oircuit. which wlll ba described later~ that operates in 
either a ·t6-bit. mocle or a 32-bit mode, depending on whiC!h 
mode iR selec~ed. 

One end of the casing 32 opens to form an 
attachment opening 32~. A connector 38 is disposed in 

10 the attachment opening 32A. The upper panel 34 of FIG. l 
is partially cut off such Lhat the top f aoe of the 
connector 38 is exposed as sht'lwn in FIG. 1. 

A groove l5 iR formed in the fran~ 33 in the 
vlcinity of the connector 38. A dep~h dl of the groove 

15 36 is substantially identical eo the depth of a groove 
which is formed in a 16-bit PC card according to PCMCIA 
specifications. 

Numeral 37 denotes a guide groove that ls 
formed in ehe right hand wall of the frame 33 as vjewed 

20 in the d.trection of insertion of the J?C card 31 and is 
located in ~he vicinity of the attachment opening 32A. A 
width dO of the guida groove 37 is isubstantially 
identical to the width of a guide groove formed in a 32-
bit PC card. 

25 Numeral 38 denotes an elongated connector 
provided in the attachment opening 32A of tho casing 32. 
As shown in FIGS. 5 and 7, the connector 38 of the PC 
card 31 is composed of a rectangular block 38A, pin holes 
38B, and termiru:i.l pins 38C. The rectangular block 38A is 

30 made of a resin material and elongated. The pin holes 
38B are formed in the rectangular block 38A in such a 
manner as to extend from the front face o! the 
rectangular block 38A (FIG. S) toward the rear tace of 

~011 
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the rectangular block 3SA and arranged in two rows by 
thirty-four columns (FTG. 1) , i.e., -there are sixty-eight 
pin holes 38B in eotal. Base ends of the terminnl pins 
38C are located at bottom end portions of the pin holes 

5 38B. Tip end portions of the terminal pin~ 38C a~e 
projected from the rear face of the rectangular block JOA 
such that tip ends of the terminal pins Jae are connected 
to a circuit board 6. 

Numeral 39 denotes a grounding electrode 
to· disposed on the top surface of the connector 38 of FIG. 

l. '!'be grounding electrode 39 is formed of a conductive 
metallic sheet: and ls composed of n flat electrode sr1aet 
39A, a pluralicy of grounding terminals 39B (for example, 
ei~ht), a pluralicy of cut portions 39C, and a plurality 

15 of spring projections 39D. The electrode sheet 39A is 
bonded onto ehe top face of the rectangular block 38A of 
FIG. 1. The gTounding terminals 39D extend from the 
electrode $heet 39~ to a g~~unding portion of the circuit 
board G. The cut portions 39C are formed in the 

20 electrode sheet 39A to be located between Lhe grounding 
terminals 39B and extend from the rear end of the 
electrode sheet 39A toward the front end of the electrode 
sheet 39A as viewed in th~ direction of insertion of Lhe 
PC c:al:'d 31. Each· of the spring projeC":tions 3gn is 

45 locat~d between the corresponding cut portions 39C and 
formed of a bent tongue piece extending from the 
electrode sheet 3~A in tho opposite direction of 
insertion of r.he PC card 31. The spring projections 390 
replace the projections 24C used in the conventional PC 

30 card and effect elasticity when inserted into a connector 
13 of a PC card slot. 

Numeral 40 denotes an identification switch 
located in the vicinity of the groove 36. As shown in 
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FIG. 2, the identifica~ion switch 40 is composed of a 
switch ~ccommodation hole 41, a movable contact 42 

accommodated within the switch accommodation hole 41, and 
a stationary contact 43. The contacts 42 and 43 are each 

s forn~d by bending a rectangular plate. 
Th~ switch accommodation hole 41 is formQd in 

Lhe left-hand side wall of the frame 33 as viewed in the 
di£ection of insertion of the PC card 31 such ehat the 
switch accommodation hole 41 is opened onto the vertical 

10 wall of. the groove 36. A through-hole 41A is formed in 
the frame 33 in.tlle vic;:inity of the right-hand end of the 
switch. accommcdai:ion hole 41 of FIO. 2 in such a matlner 
as to extend to the board accommodation space 35. A 
through-hote 4lB is formed ac the bottom of the swttch 

lS accommodation hole 41 ln such a manner as to extend to 
the board aooommodatiori space 35. 

The movable cont.act: 42 is formed of a p.1.ate 
material. The base end poT·l.ion of the movable contact 42 
is passed through the through-hole 41A and is soldered 

io onto the· circuit board 6. The movable cont.act 42 is bent 
a~ an angle of 90 degrees at an intermediate position 
thereof so as to extend in the longitudinal directlon of 
the groove 36. The tip end portion of the movable 
contact 42 is curved to form a movable portion 42A having 

25 a semicircular cylindrical shape. When the movable 
portion 42A is p£essed from outside the trame lJ, the 
movable cox1t.aot 42 moves to a position repr.esented by a 
phantom line of FIG. 2 Lo come into contact w)th the 
stationary contact 43. 

30 The stationary contact 43 is formed of a plate 
material. The base end portion of the stationary 
contact 43 is passed through the through-hole 41B and is 
soldered onto the circuit board 6. The stationary 

ISIU.1.J 
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contQct ~3 is bent at an angle of 90 degrees at an 
intermediate posttion thereof so as to extend along the 
bottom of the switch accommodation hole 41 in the 
longitudinal direction of the g~oove 36. A stationary 

S portion 1.JA projects from a tip end portion of the 
stationary contact 43. 

The identitieation switch 40 having the above·· 
described structure is closed when the PC c~cd 31 is 
inserted into a 16-bit PC card slot l L Specifically, as 

1.0 shown in FIG. 3, when the PC card 31 is inserted ir1t.:o the 
connector 13 of the PC card slot 11, the side wall of th~ 
card-side 9r.oove 36 is guided by the side wall of a slot­
sida groove 14 and no gap is formed therebetween. The 
side wall of the groove 14 presses the movable portion 

. lS 42A, so that the movable pox·Lion 42A comes into contact 
with the stationary portion 43A, thereby closing the 
identification switch 40. 

The identitication switch 40 is opened when the 
PC card 31 is inserted j,nto a 32-bil: PC card slot 25. 

20 Specifically, as shown in FTG. 4, wher1 the PC card 31 is 
inserted into a connector 27 of the PC ctt.cd slot 2S, a 
gap is formed between the side wall of the card-side 
groove 36 and the side wall of a alot-side g.coove 29. 
since the movable portion 42A is located within the gap, 

25 i.e., the movable portion 42A doea not come into conta~t 
with the side wall of the groove 29, the ident)tication 
switch 40 is opened. 

Thu~. when ehe PC card 31 is inserted into the 
16-bic PC card Mlot 11, the identification switch 40 

30 outputs a closing signal. When the PC card 31 is 
inserted into the 32-bit PC card slot 25, the 
identification switch 40 outputs an opening signal. 

itiiiilir 
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When the PC card 31 js inserted into the 32 ·bit 

J?C card slot 25, i.e., when the aontiector 38 of the PC 
card 31 is inserted into the connector 27 of the PC c~cd 
slot 25, the side wall of the card-side groove 36 is 

5 guided by the slot-side groove 29, while the groove 37 is 
guided by a gujde projection JO. 

As shown in FIG. G, the spr~.ng projection 3!10 
of the gcounding e!eccrode 39 comes into contact with a 
contact piece 28A ot a receiving grounding electrode ~a 

10 of the 32-bit PC ca~d sloe 25. When che ~c card 31 is 
inserted into the 32-bit PC card slot 25, the 
identification switch 40 is opened as showri in FIG. 4. 

The insertion of the PC card 31 into the 16·bit 
PC card slot 11 as shown in FIG. 7 will now be described. 

15 When the PC card 31 is inserted into the connector 13 of 
the 16-bit PC cax·d slot ll, the side wall of the card­
side groove 36 is guided by the slot-side groove 14 (FIG. 
3), while the groove 37 is guided by a guide projection 
15. 

20 Further., as shown in PIG. B, since the 
connector insertion hole 138 causes the spring projection 
39D of the grounding electrode 39 to be deflected, the PC 
card 31 can be inserted into the l6-bit PC card slot 11. 

Since the PC card 31 has the identification 
25 switch 40 located in the vicinity of che groove 3G, the 

insertion of the PC card 31 into the l~-bit PC card slot 
11 causes the movable portion 42A of the identification 
switch 40 1:0 be pressed by the side wall of t.he groove 14 

(FIG. 3) of the 16-bit PC card slot ll. As a result, the 
30 movable portion 12A is bent toward the stationary contact 

43, thereby establishing the contact between the contacts 
42 and 43. Thus, the identification switch 40 oucputs a 

------
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signal for identifytng che PC card slot as a 16·bit PC 
card slot 11. 

When the PC card 31 is inserted into the 32-bit 

PC card slot 25, the movable portion 42A of the 

s identification switch 40 is apart from the side wall of 
the groove 29 of the PC card slot. 25. hs a J"esult, the 

identif ieation switch 40 is opened. 
Thus, the PC card 31 can identify the ~ype of 

PC card slot, 16 blts or 32 bits, into which tlie PC card 

10 Jl is inserted, based on a signal which_~he 
jdentification switch 40 issues. Further, the ~C card 31 

can automatically Awilch the driving voltage for the 

circuits on the circuit board 6 from between 5.0 V and 

3.3 v by insertion of the PC card 31 into n PC card slot, 

15 rar.her than by manual operation by a user. 
A second embcldiment of the present inventi.on 

will now be described with reference to FIGS. 9 and 10. 
AocoTdiri.g to the second embodiment, an identification 
switch is composed of a movable rod and a switch element. 

20 The movable rod moves in the direction of j,nsertion of 

the PC card when the PC card is inserted into a PC card 

slot. The swltcb element is adapted to detect. t.he 
movement of the movuble rod. In the following 
description of the second embodiment, the same feal.ures 

2~ as those of the first embodiment are denoted by comtnon 

reference numerals, and their desoription is omitted. 

Numeral 51 denotes a PC cax'd ac<?ordi.ng to Che 

second embodiment. The PC card 51 is configured in a 
manner similar to that of the PC card 31 of the first 

30 embodiment except that an identification switch 52, which 

will be described later, is used in place of the 
identification switch 40. 

--
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The identification switch 52 is located in the 

vicinicy of ehe 9roove 3S. As shown in F!G. lO, the 
identifiaat;on switch 52 ts composed of an elonga~ed rod 
accommodation hole 53, a movable rod 54, a spring SS, and 

5 a switch element So. The rod accommodation hole 53 
extends in the longitudinal direction of the frame 33. 
The movable rod 54 is slidably accommodated in a rod­
sliding hole SlA of the rod accommodation hole 53. ~he 

spring 55 urges po.ction.s of the moyable rod 54 away !rom 

10 the switch element 56. The switch eJ.ement 56 is mounted 
on the circuit board 6 and is closed and opened through 
movement of the movable rod 51. 

The rod accommodation hole S3 extends in the 
longit\1dinal direction of the frame 33 and is composed of 

15 the rod-sliding ho!e 53A, an elongated external opening 
S3B, and an elongated internal opening ~3C. The rod­
sliding hole S3A is an elongated hole having a spring 
bearing portion 53Al. The extexnal opening &3B i~ 

located near tht! left·hand end o! the rod-slid;.ng bole 
20 53A of FIG. 10 and opens onto the groove 36. The 

internal opening 53C is located at an intermediate 
position of the rod-sliding hole 53A and opens ontr., the 
board aecommodat;.on space 35. 

The movable rod 54 is movably accommodated in 

25 the x-od-sliding hole 53A of the rod accommodation hole 53 
a~d is compoced of ~rod 54A, a rod-Jike moving portion 
54~, and a rod-like pushlng portion ~4C. The rod S4A 
includes a large-diameter portion 54Al, a small-diameter 
portion S4A2, and a spring bearing portion 54A3. The 

30 moving .. portion S4B is located near the left-hand end. of 
the rod 54A of FIG. 10 and ex.tends from che rod 54A into 
the groove 36 perpendicularly to the rod 54A. The 
pushing portion 54C is located at an intermediate 

WI017 
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position of the rod 54A and extends from the rod 54A into 
the board accommodation spaoe 35 through the internal 
opening S3C perpendicularly to Che rod S4A such Lhnt it 

is locaeed a.bove the cirouit board 6. 
5 The spring SS is accommodated in the rod 

accommodation hole 53 and is disposed between the spz·ing 
bearing portion 53Al and the spr;ng benring portion S4A3. 
The opring SS ux-ges the pu!:hing pcJrtion 51C away from the 
switch element 56. 

10 The switch element ~6 is fixed to the ~ircuit 
board 6 through soldering and has a push button ~6~. 
When tlle push bucton S6A is preEJsed, the switch clement 
56 outputs a closing signal. 

As in the case of the identification owitch 40 
lS of the first embodiment, the identification switch S2 i~ 

closed when the PC card 51 is inserted into the 16-bit ~C 
card slot 11. specif3cally, when the PC card Sl is 
in$erted i.nco the PC oard sloe 11, the side wall of the 
card-side groove 36 ic guided by the side walJ o! the 

20 slot·oide -groove 14. At the same time, the moving 
portion S4B (movable rod 54) of the identificatjon switch 
52 comes into contact with an end surface of ehe 
connector 13 in the vicinity of the g.roo'\l"e 14 and moves 
in the direceion of Lhc arrow i.n ~!G. 10. As a result, 

25 the movable rod 54 is shifted to the position represented 
by tbe phantom .Line o! FIG. 10. The pushing portion 54C 
of the tno'\l"able rod S4 moves accordingly, thereby pressing 
the pusb button 56A of the switch elemene 56. The swit.ch 
element 56 outputs a closing signal, whereby the PC card 

30 51 can.. identify the PC card slot as the 16-bit PC ca~d 
slot 11. 

As in the case of the idencificaeion switch 40 
of the first embodiment. when the PC card 51 is inserted 
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into the 32-bit PC card slot 2S, the moving portion S4R 
of the movable x·od 54 is located within the gap formed 
.between tha side wall of the. card·side groove 36 and the 
side wall of tbe slot-side groove 29. Thus, the 

s identification switch 52 is opened. 
Thus, th~ identification switch 52 enables.the 

PC card ~l of the second embodiment to identify the PC 
card slot into which it is lnserted as a 16-bit PC card 
slot (requiring a driving voltage of s.o V) or a 32-bit 

10 PC eard slot (requiring a driving voltage of 3.3 Vl. 
In the above embodiments, the identi.fication 

switch 40 (52) is closed when the PC card 31 (Sl) is 
inserLed into the 16-bit PC card slot ll. However., the 
present invention is not limited thereto. The 

15 .tdent.ificatio.n switc~ 40 (52) mny .be configured so as to 
be opened when the PC card 31 (51) is inserted into the 
16-bi~ aard slot ~1 and to be elosed when the PC card 31 
(Sl) is in$erted into Lhe 32·bit PC card slot 25. 

Other types of switching device may be used as 
20 well. 

FIG. 11 is a schemacic block diagram showing 
the internal hardware configu.z:·ation of the PC card 31. 

An MPU lO:J switches an operation mode between a 
32-bit mode and a 16-hit mode according co a sLate of the 

25 MODE signal 111. The !14PtT 101 may read from a memory 103 
a program corresponding to a currently act.ive mode and 
execute the program. An internal. .bus is used either as Cl 

32-bit bus or as a lG-bit bus according to an opet·at:ion 
mode of the MPU 101. The internal bus is connected to 

30 the connector 38 via an interface circ~ic 102. The 
connector 38 may be a 68-pin connector, but is not 
limited thereto. 

Niiiilf 
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One end of the switch 40 is preferably 

g.c·ounded. The other end of the switch 40 is preferably 
connected to a MODE terminal 111, to a first termiru:tl of 
a r~lay lOS, and to a first t:erminal of a .i:·elay 106 via 

s an inverter 107. 

Second terminals of the relays 105 and lOG a£e 
connected to Vee via resistors 108 and 109, respectively. 
A

0

third terminal of cha relay 105 is grounded, whil~ a 
fourth terminal of the relay 105 i~ connected to a third 

10 terminal of the relay 106 and to a VSl te~minal of the 
connector 38. A fourth terminal of the relay 106 i~ 
connected to a COl terminal of the connector 38. 

When the switch 40 is closed, the relay 105 

goes ON, and the VSl terminal is grounded. The relay 106 
15 9oes OFF, and the CDl terminal ic opened. The PC into 

which the PC card 31 ls inserted recognizes these 
teT·mlnal conditions as indicatillg that the PC card 31 
operates in t.he 16-bit mode. Further, since the MODE 
terminal is grounded, l:he MPU 101 swit:ches an ope.t·ation 

20 mode to the 16-bit mode. 
When the switch 40 is opeAed, the relay 105 

goes 01F, and the relay 106 goes ON, tha.i:·eby establishing 
a connection between the CDl terminal and the vs1 
terminal. Thus, the PC recognizes that. the PC card Jl 

25 operates in the 32-bit mode. Further, since the voltage 
of the MODE terminal becomes identical to Vee, t.he Ml?tJ 

lll switches an operation mode to the 32-bit mode. 
As described above, as soon ns the PC card 31 

is inserted into a PC card slot, operaeion modes are 
30 switched within the PC card 31, and the PC recognizes an 

operation mode of the PC card 31. 
In the above embodiments the PC card functions 

corresponding to lG-bit and 32-bit operation modes. 

""020 
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However, the present invention is also applicable to a PC 

card hi::tving a combination of other types of functions. 
Also, the present invention is not limited to the 
in~ernal· hardware configuration of a PC card a~ shown 

5 FTG. 11, but may employ any internal hardware 
configuraLion of a PC card so long as functions similar 
to those describP.d above can be realized. 

Although the present. invent.ion has been 

described 1.n relation to particular embodiments thereof,, 
10 many other variations and modifications and other uses 

wiJ.l become apparent to thmse skilled in the art. It is 

preferred, therefore, that the presen~ inventlon be 
limited not by the speeitie disclosurP. herein, buL only 
by the appended claims. 
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!fli.T :CS CLAIMED ::CS: 

1. A circuit card comprisix1g: 
a circuit capable of operating in at least two 

modes; 
an interfnce for coupling said circuit card to 

an extern~l device, SQid external devjce requiring said 
oircuit to operate in one of said at least two modes and 
i~~luding a card slot for receiving said interiace; and 

a card slot sensing unit operable to detect 
which said one of said at lcaot two modes of operat:..ton 
said external device requires as a function of a 
structural c:onfi.guratiori of said card slot. 

2. The oi~cuit ca~d of claim 1, wherein said 
card slot sensing unit is operable eo produce a mode 
signal indicating which of said at lease two modes of 
operation said external device requires, said circuit 
automatlcally operating in said one mode in response to 
said mode signal. 

3. The circuit card of claim 2, whecein 
sald circuit curd includes a digital ci~cuic 

capable of operating in at least an n-bit mode of 
operation and an m-bit mode of operation; 

said card slot of said external device includes 
a surface sized and shaped to identify which of said n­
bi t and m-bit modes are ~equired: and 

said card slot sensing unit is operable to 
detect which said n-b]t and m-hit modes of operation said 
external device requires as a function of said surf ace of 
said card slot. 
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t. The circuit card of ol .=iim 3, whereirt said 
n-bi~ and m-bit modes of operation are selected from the 
group consisting of 8-bit, 16-bit, 32-bit, and 64-bjt.. 

5. The ci~cuit cnrd of claim 4, wherein said 
surface is sized and shaped pursuant to at least one of 
the Personal Computer Memory Card Interface Association 
and Japan Electronic Industry Development Association 
seandards to identify which of said n-bit and m-bit modes 
are required. 

6. The cirouic card of claim 4, wherein said 
card slot sensing unit ino1udes a movable membe.c operable 
to respond to said size a~d shape of said surrace of said 
card slot, said movable member causing said card slot 
sensing unit to produce said mode signal indicating which 
of said modes of operation said external device requires. 

7. The circuit card of claim 6, wherein said 
card slot sensing unit. includes a switching device in 
communication with said movable member such that said 
switcb.i.ng device changes state in respon£:e to said 
movable membe~, therel:>y causing said card slot sensing 

.unit to produce said mode signal. 

s. The oir.cnit card of claim 7, wherein said 
switching device is a single poJ.e switch element which 
causes said mode signal to exhibit either of first and 
second states. each state indicating which of two modes 
of operation said external device requiz·es. 

9. The circuit card of claim 6, wherein said 
card slot sensing unit includes a switching davice having 
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first and second contacts, said movable member including 
an arm which is cantilevered at one end and has an 
engagement portion at ies distal end, 1:9aid engag.ement 
portion including said first contact. said second contact 
being disposed adjacent to said first contact such that 
when said engagement portion communicntes with said 
surface of said card slot, said first and second contacts 
either open o:t· close in response to cantilever movement 
of said movable men1ber, chereby px·oducing so.id mode 
signal. 

.1.0. The circuit card of claim G, wherein said 
card slot sensing unit includes a switching device and 
sa.id movable member includes a slidable arm having a 
first engagement portion operable to communicate with 
said surf ace of said c£1rd olot and a seC"!ond engagemeul. 
portion operable to actuate said switching device, said 
slidable arm being biased such that said seoond 
engagement por~ion does not actuate said switohtng device 
when said lnterfacc is not received in said card 11\llot, 
said second engagement portion either il.ctuating or not 
actuat5ng said switching device in response to said first 
engagement portion communicating with said surface, 
thereby producing said mode signal. 

l ·1 • The circuit ca.t•d of claim 3, wherein said 
n-bit and m-bi.t modes of operation require that the 
circuit reoeive first and second power supply voltage 
levels, respectively, from said extecnal device, said 
circuit being operable to automatically adjust to said 
power supply voltage level i.n response to mode signal·. 
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12. The circuit card of claim 11., wherein said 

n-bit mode is a 16 bit mode requiring said fir.st power 
supply voltage level at about S volts and sa)d m-bit mode 
is a 32 blL mode requiring said second power supply 
voltage level aL about 3.3 volts. 


