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PC CARD CAPABLE OF SWITCHING
BETWEEN 16-BIT AND 32-BIT OPERATION MODES

CROSS-REFERENCE TO RELATED APPLICATIONS

This application is related to copending
application No . , entitle PC CARD SWITCHABLY
COMPATIBLE WITH 16-BIT AND 32-BIT MODES, filcd ’
1998, Attorney Docket No. P/1071-612, the entire
disclosurc of which is incoxporated herein by reference.

BACKGROUND OF. THE INVENTION
1. Ffield of the Invention:

The present invention relates Lo a PC card
capable of heing plugged into a computer system, where
the PC card is capable of switching bealween a 16-bit
cperation mode and a 32-bit operation mode. More
particularly, the invention relates to a PC card capable
of automatically switching operation modes upon being
plugged into a card slot of a computer system.

2. Description of the Related Art:

A PC card is a peripheral device devcloped for
expanding capabilities of a personal computer (PC).
PCMCIA (Personal Computer Mcmory Card Interface
Assoclialion) and JEIDA (Japan Electronic Industry
Developuent. Association) have taken the initiative in
prescribing 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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A PCcardis a peripheral deV|ce devel oped for expanding capabilities of a
"personal conmputer (PC). PCMCI A (Personal Conputer Menory Card Interface
Asoci ation) and JEIDA (Japan El ectronic |Industry Devel opnment Associ ati on)
have taken the initiative in prescribing mechanical and electrical
specifications of PC cards. These specifications are hereby incorporated by
reference. At present various Kkinds of~ P& tards are 2-

on the market, including memory cards, flash memory
cards, HDD cards, and FAX/MODEM cards.
These PC cavds are classitied into 8-bit PC
cards, 16-bit PC cards, and 32-bit PC cards, according to
5 the width of an interxmal data bus. Currently marketed
PCe hava PC card slots provided therein for accepting
various types of PC cards. However, PC card slots formed
in some conventional PCsg accecpt only a 16-bit PC card and
a 32-bit PC card cannot be inserted into such a sloL. .

10 According to the above-mentioned
specifications, a projection is provided in the vicinity
of a PC card slot in order to identify Lhe type of a PC
card to be inserted into the slot. In this conhection,
PC card has a groove formed therein in the viciaity of a

15 connector thereof in order to receive the projection.

The groove is sufficiently deep to accept the projection.
The specifications dictate that a projection provided in
a PC card slot dedicated to a lé-bit PC card be higher
than that provided 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 PC 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 wvoltage for a 32-bit PC card
is 3.3 V, whereas that for a 16-bit PC caxrd is 5 Vv, such
a structural feature is appropriate Lor protecting an
intexnal circuit of a caxd. _

: 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 wvariety. However, many users still use PCs
having a PC card slot dedicated to only a 16-bit PC ocard.
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on the market, including nenory cards, flash nenory cards, HDD cards, and
FAX/ MODEM cards. These PC cards are classified tnto 8-bit PC cards, 16-bit
PC cards, and 32-bit PC cards, according to the width of an internal data
bus. Currently marketed PCs have PC card slots provided therein for
accepting various types of PC cards. Howgver, PC card slots formed in sone
conventional PCs accept only a 16-bit PCcard and a 32-bit PC card cannot
be inserted into such a sloL. According to the above-nantioned
specifications, a projection is provided in the vicinity of a PC card sl ot
in order to identify the type of a PC

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

5 specifications, a 32-bit PC card cannot be insexrted into
a slot dedicated toc 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 card can be inserted into a 16-bit PC card elot,
neithexr the 32-bit PC card nor Lhe associated PC can

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

SUMMARY OF THE INVENTION

In view of the foregeoing, an object of the

present invention is to provide a PC card which can

1s select from among a plurality of operation modes
associated with a plurality of data bus widths and which,
when inserted into a PC card slot, can identify 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 function; a circuil having a second function; a
selector for selecting either the first or second
function; and a slot-Lype identificatlon unit for

25 ~ identifying the type of PC card slot. The selector
selects either the first or second function according to
an identification signal received from the slot-Lype
identification unig.

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 miaroswitch provided on the PC
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.card to be inserted into the slot. In this connection, a PC card has a
groove fornmed therein in the vicinity of a connector thereof in order to
receive the projection. The groove is sufficiently deep to accept the
projection. The specifications dictate that a projection provided in a PC
card slot dedicated to a 16-bit PC card he higher than that provided in a
PC card slot dedicated to a 32- bit PC cdrd. Accordingly, when a user
attenpts to insert a 32-bit PC card into a PC card slot dedicated to a 16-
bit PC card, a projection provided in the slot prevents the insertion
because the correspondi ng groove forned in the 32-bit PC card is too

shal l ow to receil ¥grhghich, when inserted into a UC card slot, operates
according to the shape of the PC card slot; and a sigual
line for tranemitting 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 PC card is inserted into the PC card slot, the make-
hreak state ol Lhe microswitch changes depending on the
shape of the PC card slot. The microprocessor identifies

10 the state of the micvroswitech and switches the internal
operation modes of the PC card accordingly. Thus, upon
ingextion of the PC card inte the PC card slot, operation
mode selection is completed within the PC card.
Therefore, a user doee not need to check for the type of

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

BRI D PTION OF DRAWI
Other objects, features, and advantages of the
present lnvention will become ¢lear by reference to the
following description of embodiments together with the
20 accompanying drawings in which:
FIG. 1 is a perspective vicw of a PC card
according to a first embodiment of the present invention;
FIG. 2 is a longitudinal seclional view showing
an identification switch of the PC card of the first
25 embodiment and a peripheral structure of the switch;
F1G. 3 is a partially enlarged sectional view
showing the PC card of the first embodiment inserted into
a 16-bit PC caxd slot;
FIG. 4 is a partially enlarged sectional view
30 showing the PC card of the first embodiment inserted intec
a 32-bit PC card slot;
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~projection. Since a drive voltage for a 32-bit PC card is 3.3 V, whereas
‘that for a 16-bit PC card is 5V, such a structural feature is appropriate
for protecting an internal circuit of a card. As the functions of PCs

i nprove, the bus width of a PC card generally shifts from8 bits to 16 bits
and 32 bits. Currently released PC cards are nost commonly of the 32 bit
variety. However, many users still us® $Cs having a PC card slot dedicated
to only a 16-bit PC card.

FIG. 5 ls a sectional view showing a stLalte as
observed before the PC card of the first embodiment is
inserted into the 32-bit PC card slot;

FIG. & is a sectional view showing a state as

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

PIG. 7 is a sectional view showing a state as
observed before the PC card of the first embodiment is
ingerted into the 16-bit PC caxd slot; ‘

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

FIG. 9 is a perspective view of a PC card
according to a sccond embodiment of the present

15 invention;

FIG. 10 is a longitudinal sectional view
showing an identification switch of the PC card of the
gecond embodiment and a peripheral structure of the
swil.ch; and

20 FIG, 11 is a schematic block diagram showing
the internal hardware configuration of the BC caxd of the
first embodiment.

DESCRIPTION OF EMBODIMENTS OF THE INVENTION

Embodiments of the prescnt invention will next
25 be described in detail with reference to the drawings.
FIG. 1 shows a perspective view of a PC card
according to a first embodiment of the present invention.
In FIG. 1, numeral 31 denctes 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 34. The frame
33 is substantially U-shaped and opens in upward and
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-3- Accordingly, if newy manufactured PC cards are adapted to operate in
both 32-bit and 16-bit operation nodes, they will be accepted by many nore
users. However, because of the above-nentioned specifications, a 32-bit PC
card cannot be inserted into a slot dedicated to a 16-bit PC card. Even
when a groove forned in a 32-bit PC card is nmade deeper so that the 32- bit
PC card can be insefted into a 16-bit PCScard slot, neither the 32-bLt PC
card nor the associated PC can identify the 32-bit PC operation node; thus,
the 32-bit PC card cannot be operated properly.

Qo11

downward directions as viewed in FIG. 1. The panels 34
each have a rcctangular expanded portion 34A and define a
boaxrd space 35 located therebetween. A board te be
accommodated within the space 35 carries an electronic
5 circuit, which will be described later, that operates in
either a '16-bit mode or a 32-bit mode, depending on which
mode is selecled.
One end of the casing 32 opens to form an
attachment opening 32A. A connector 38 is disposed in
10 the attachment opening 32A. The upper panel 34 of FIG. 1
is partially cut off such Lhat the top face of the
connector 38 is exposed as shown in FIG. 1.
A groove 36 is formed in the frame 33 in the
vicinity of the connector 38. A depth dl of the groove

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

Numeral 37 denotes a guide groove that is
formed in the right hand wall of the frame 33 as viewed
20 in the direction of insertion of the PC card 31 and is
located in the vicinity of the attachment opening 32A. &
width d0 of the guide groove 37 is substantially
identical to the width of a2 guide groove formed in a 32-
bit PC card.
25 Numeral 38 denotus an elongated connector
provided in the attachment upening 32A of the casing 32.
As shown in FIGS. S and 7, the comnector 38 of the PC
card 31 is composed of a rectangular block 38A, pin holes
_ 38B, and terminal 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 of the
rectangular block 38A (FIG. 5) toward the rear face of

i
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SUNNARY OF THE I NVENTION I n view of the foregoing, an object of the present
i nvention is to provide a PC card which can select fromanong a plurality
of Operation nodes associated with a plurality of data bus w dths and

whi ch, when inserted into a PC card slot, can identify the type of the PC
card slot and select the operation node gccordingly. To achieve the above
obj ect, the present _invention provides a PC card conprising: a circuit
having a first function; a circuilL having a second function; a selector for

selecting either the first or second

the rectangular block 38A and arranged in two rows by
thirty-four columns (FIG. 1), i.e., there are sixty-eight
pin holes 38B in total. Base ends of thc terminal pins
38C are located at bottom end portions of the pin holes
5 38B. Tip end portions of the terminal pins 38C arxe
projected from the rear face of the rectangulac block 38A
such that tip ends of the terminal pins 38C are coannected
to a circuit board 6.
Numeral 39 denotes a grounding electrode
10° disposed on the top surface of the connector 38 of FIG.
1. 1he groundiuy electrode 39 is formed of a conductive
metallic sheet and ls composed of a flat electrode sheet
39A, 3 plurality of grounding terminals 39B (for example,
eight), a plurality of cut portions 39C, and a plurality
15 of spring projections 33D. The electrode sheet 39A is
bonded onto the top face of the rectangular block 38a of
FIG. 1. The grounding terminals 393 extend from the
electrode sheet 39A to a grounding portion of the circuit
board 6. The cut portions 39C are formed in the
20 electrode sheet 39A to be located hetween Lhe grounding
terminals 39B and extend from the rear end of Lhe
electrode shect 39A toward the front end of the electrode
sheet 39A as viewed in the direation of insertion of Lhe
PC card 31. Each of the spring projections 39D is
25 located between the corresponding cut portions 39C and
formed of a bent'tongue plece extending from the
electrode sheet 39A in the opposite direction of
insertion of rhe PC card 31. The spring projections 39D
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.
o Numeral 40 denotes an identification switch
located in the vicinity of the groove 36. As shown in
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function; and a slot-type identification unit for identifying the type of
PC card slot. The selector selects either the first or second function
according to an identification signal received fromthe slot-type
identification unit. A typical PC card according to the present invention
includes: a logic circuit which operatesgn a 16-bit nbde; a logic circuit
whi ch operates in a_32-bit node; a m croprocessor; a mcrosw tch provided
on the PC

FIG. 2, the identificalion switch 40 is composed of a
switch accommodation 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 formed by bending a rectangular plate.

The switch accommodation hole 41 is formed in
Lhe left-hand side wall of the frame 33 as viewed in the
direction of insexrtion of the PC card 31 such that the
switch accommodation hole 41 ie openad onto Lhe vertical

10 = wall of the groove 36. A through-hole 41A is formed in
the frame 33 in the vicinity of the right-hand end of the
switch accommodation hole 41 of FIG. 2 in such a manner
as to extend to the board accommodation space 35. &
through-hole 41B is formed at the bottom of the switch

15 accommodation hole 41 in such a manncr as to extend to
the board acoommodation space 35.

The movable contact 42 is formed of a plate
material. The base end pori.ion of the movable contact 42
is passed through the through-hole 413 and is soldercd

20 onto the circuit board 6. The movable conLact 42 is bent
at an angle of 30 degreee at an intermediate position
thereof sv as to extend in the longitudinal dirasction of
the groove 36. The tip end portion of the movable
contact 42 is curved to form a movahle portion 42A having

25 a semicircular cylindrical shape. When the movable
portion 42A is pressed from outside the frame 33, the

movable contact 42 moves to a position represented by a
phantom line of FIG. 2 Lo come into contact with 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 stationaxy
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*4- card whi ch, when inserted into a PC card slot, operates according to

t he shape of the PC card slot; and a signal |ine for transmtting an out put
fromthe mcroswitch to the nicroprocessor. The shape of the PC card sl ot
is a function of the width in bits of the card slot. Accordingly, when the
PC card is inserted into the PC card slog, .the make- break state of Lhe

m crosw tch changes_dependi ng on the shape of the PC card slot. The

m croprocessor identifies the state of the mcroswitch and switches the

i nternal operation nodes of the PC card accordingly. Thus, upon

contact 43 ig bent at an angle of 30 degrees at an
intermediate position thereof so as to extend along the
bottom of the switch accommodation hole 41 in the
longitudinal direction of the groove 36, A stationary

S portion 43A projecte from a tip end portion of thc
stationary contact 43.

The identitication switch 40 having the above-
described structure is closed when the PC cacd 31 is
inserted into & 16-bit PC card slot J1. Specifically, as

10 shown in FIG, 3, when the PC card 31 is inserted into the
connectour 13 of the PC card slot 11, the side wall of the
card-side groove 36 is guided by the side wall of a slot-
side groove 14 and no gap is formed therebetween. The
side wall of the groove 14 presscs the movable portion

15 42R, so that the movable porLion 42A comes into contaat
with the stationary portion 43R, thereby closing the
identification switch 40.

The identitication switch 40 is opened when the
PC caxrd 31 is inserted into a 32-bit PC card slot 25.

20 Specifically, as shown in FTG. 4, when the PC card 31 is
inserted into a connector 27 of the PC card slot 25, a
gap is formed between the side wall of the card-side
groove 36 and the side wall of a slot-side groove 29.
Since the movablc portion 42A is located within the gap,

25 i.#., the movable portion 42A does not come into contact
with the side wall of the groove 29, the identitication
switch 40 jis opened.

Thus, when the PC card 31 is inserted into the
16-bic PC card slot 11, the identification switeh 40

30 outputs a closing signal. When the PC card 31 is
inserted into Lhe 32-bit PC card slot 25, the
identification switch 40 outputs an opening signal.
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insertion of the PC card into the PC card sl ot,
conpleted within the PC card. Therefore, a user does not need to check for
the type of PC card slot or to switch operation nodes of a PC card. BRI EF
DESCRI PTI ON OF THE DRAW NGS O her objects, features, and advantages of the
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present Invention will becone clear by xgeference to the foll ow ng
description of enbodinents together with the acconpanying drawi ngs in
which: FIG 1 is a perspective view of a PC card according to a first
enbodi nent of the present invention; FIG 2 is a |ongitudinal sectional
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When the PC card 31 jg ingerted into the 32 ‘bit
PC card slot 25, i.e., when the coniiector 38 of the PC
card 31 is inserted into the connector 27 of the PC card
slot 25, the side wall of the card-side groove 36 isg
guided by the slot-side groove 29, while the groove 37 is
guided by a guide projectiocn 30.

As shown in FIG. 6, the spring projection 39D
of the grounding electrode 39 comes into contact with a
contact piece 28A ot a receiving grounding electrode 28
of the 32-bit PC card slot 25. When the PC card 31 is
inserted into the 32-bit PC card slot 25, the
identification switch 40 ig opened as shown in FIG. 4.

The insertion of the PC card 31 inte the 16-bit
PC card slot 11 as shown in FIG. 7 will now be described.
When the PC card 31 is inserted into the connector 13 of
the 16-bit PC card slot 11, the side wall of the card-
side groove 36 is guided by the slot-gide groove 14 (FIG.
3), while the groove 37 is guided by a guide projeciion
1S, '

Furthev, as shown in FIG. 8, since the
connectoxr insertion hole 13B causes the spring projection
39D of the grounding electrode 39 to be deflected, the PC
card 31 can be inserted intc the 16-bit PC card slot 11.

S8ince the PC card 31 has the identification
switch 40 located in the vicinity of the groove 36, the

- insertion of the PC card 31 into the 16-bit PC card slot

11 causes the movable portion 42A of the identification

switch 40 to be preessed by the side wall of the groove 14
(FIG. 3) of the l6-bit PC card slot 11. As a result, the
movable portion 42A is bent toward the stationary contact
43, thereby establishing the contact between the contacts
42 and 43. Thus, the identification switch 40 outputs a
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an identification switch of the PC card of the first enbodlnent and a
peripheral structure of the switch; FIG 3 is a partially enlarged
sectional view showing the PC card of the first enbodi nent inserted into a
16-bit PC card slot; PIG 4 is a partially enlarged sectional view show ng
the PC card of the first enbodi nent ifhserted into a 32-bit PC card slot;
FIG 5 is a sectional view showng a state as

signal for identifying the PC card slot as a 16-bit PC
card slot 11l.
When the PC card 31 is inserted into the 32-bit
PC card slot 25, the movable portion 42A of the
5 identification switch 40 is apart from the side wall of
the groove 29 of the PC card slot 25. As a result, the
identification switch 40 is opened.
Thus, the PC card 31 can identify the type of
PC card slot, 16 bits or 32 bits, into which the PC card
10 31 is inserted, based on a signal which the
jdentification switch 40 issues. Further, the vC card 31
can automatically switch 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 a PC card slot,
1s rsther than by manual operation by a user.
A second embodiment of the present invention
will now be described with reference to FIGS. 8 and 10.
According to the second embodiment, an identification
switch is composed of a movable rod and a2 switch element.
20 The movable rod moves in the direction of jusertion of
the PC card when the PC card is inserted into a PC caxd
slot. The switch element is adapted to deteci. the
movement of the movable rod. In the fellowing
description of the sccond embodiment, the same fealures
25 as those of the first embodiment are denoted by common
reference numerals, and their description is omitted.
Numeral 51 denotes a PC card according to the
second embodiment. The PC card 51 is configured in a
manner gimilar to that of the PC card 31 of the tirst
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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observed before the PC card of the first enbodinent is inserted into the @017
32-bit PC card slot; FIG 6 is a sectional view show ng a state as observed
after the PC card of the first enbodinent is inserted into the 32-bit PC

card slot; FIG 7 is a sectional view showing a state as observed before

the PC card of the first enbodi nent i-sli2nserted into the 16-bit PC card

slot: FIG 8 is a sectional view showng a state as observed after the PC

card of the first enbodinent is inserted into the 16-bit PC card slot; FIG

9 is a perspective view of a PC card

The identification switch B2 is located in the
vicinicy of the groove 36. As shown in FIG. 10, the
identification switch 52 is composed of an elougaled rod
accommodation hole 53, a movable rod 54, a spring 55, and

5 a switch element 56. The rod accommodation hole 53
extends in the longitudinal direction of the frame 33.
The movable rod $4 is slidably accommodated in a rod-
sliding hole 533 of the rod accommodation hole 3. The
spring 55 urges portions of the movable rod 54 away f{rom

10 the switch eclement 56. The switch element 56 is mounted
on the circuit board 6 and is closed and opened through
ﬁovement of the movable rod 54.

'The rod accommodation hole 53 extends in the

longitudinal direction of the frame 33 and is composcd of
15 the rod-sliding hole S3A, an elongated external opening
S3B, and an elongated internal copening 53C. The rod-
sliding bole S3A ig an elongated hole having a spring
bearing portion 53A1. The external opening 53B is
located near the left -hand end of the rod-gliding hole
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 opcns onto the
board accommodation space 35. :

The movable rod 54 is movably accommodated in

2s the rod-sliding hole 33A of the rod accommodation hole 53
and is composed of a rod 54A, a rod-like moving portion
548, and a rod-like pushing portion 54C. The rod 54A
includes a large-diameter portion 54Al1, a small-diameter
portion 54A2, and a spring bearing portion 54A3. The

30 moving. portion 54B is located near the left-hand end of
the rod S54A of FIG. 10 and extends from the rod S4A into
the groove 36 perpendicularly to the xod 54a. The
pushing portion 54C is located at an intermediate
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according to a second enbodi nent of the present invention; FIG 10 is a auls
| ongi tudi nal sectional view showing an identification switch of the PC card

of the second enbodi ment and a peripheral structure of the switch; and FI G

11 is a schematic bl ock diagram show ng the internal hardware configuration

of the PC card of the first enbodi ment 13DESCRI PTION OF EMBODI MENTS OF THE

| NVENTI ON Enbodi nentss of the present invention will next be described in

detail with reference to the draw ngs.

position of the rod S54A and extends from the rod 54A inno
the board accommodation space 35 through the internal
opening 53C perpendicularly to the rod S4A such that it
is located above the cirouit board §.

5 The spring 55 is accommodated in the rod
accommodation hole 53 and is disposed between the spring
bearing portion 53A1 and the spring bearing portion 54A3.
The spring 55 urges the pushing purtion 54C awéy from the
switch element 54.

lo The swikch element 56 is fixed to the aircuit
board 6 through soldering and has a push button 36A.
When the push button S6A is pressed, the gwitch clement
5¢é cutpuls a closing signal.

As in the case of the identification switch 40

15 of the first embodiment, the identification switch S2 is
closed when the PC card 51 is inserted into the 16-bit pC
card slot 11. Specifically, when the PC card 51 is
inserted into the PC card slot 11, the side wall of the
card-side groove 36 is guided by the side wall of the

20 slot -side groove 14. At the same time, the moving
portion 54B (movable rod 54) of the identification switch
52 comes into contact with an end surface of the
connector 13 in the vicinity of the groove 14 and moves
in the direction of Lhe arrow in FIG. 10. As a resulrt,

25 the movable rod 54 is shifted to the position represented
by the phantom line of FIG. 10. The pushing portion 54C
of the movable rod 54 moves accordingly, thereby pressing
the push button 56A of the switch element 56. The switch
element 56 outputs a cloéing signal, whereby the PC carxd

30 51 can. identify the PC card slot as the 1l6-bit PC caxd
slot 1l1.

As in the case of the identification switch 40

of the first embodiment, when the PC card 51 is inserted

SPEC\276054
- This Shee

/lll/l//llll/////l/l//il/



T v tan ok abdwrAdan

FIG 1 shows a perspective view of a PC card according to a first

enbodi nent of the present invention. In FIG 1, nuneral 31 denotes a PC
card according to the first enbodi nent, and nuneral 32 denotes a casing of
the PC card 31. The casing 32 has a thin plate shape and is conposed of a
thin franme 33 and two panels 34. The frame 33 is substantially V-shaped and
opens in upward and -6- downward diréétions as viewed in FIG 1. The

panel s 34
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into the 32-bit PC card slot 25, the moving portion S54R
of the movable rod 54 is located within the gap formed
between the sgide wall of the card-side groove 36 and the
side wall of the slot-side groove 29. Thus, the
identification switch 52 is opened.

Thus, the identification switch 52 enables the
PC card 51 of the second embediment to identify the PC
card slot into which it is inserted as a 16-bit PC card
slot (requiring a driving voltage of 5.0 V) or a 32-bit
PC card slot (requiring a driving voltage of 3.3 V).

In the above embodiments, the identification
switch 40 (52) is closed when the PC card 31 (s1) is
inserLed into the 16-bit PC card slot 11. However, the
present invention is not limited thereto. The
identification switch 40 (52) may be configured s¢ as to
be.opened when the PC card 31 (S51) is inserted into the
16-bit card slot 11 and to be closed when the »C card 31
{51) is inserted into Lhe 32.bit PC card slot 2s5.

Other types of switching device may bc ueed as
well.

FIG. 11 is a schematic block diagram showing
the intermal hardware configuration of the PC card 31.

An MPU 10] switches an operation mode betwcen a
32-bit mode and a 16-hit mode according to a sLate of the
MODE signal 111. The MPU 101 may read from a memory 103
a program corresponding to a currently active mode and
execute the program. An internal bus is used either as 4
32-bit bus or as a 16-bit bus according to an operation
mode of the MPU 101. The internal bus is connected to
the connector 38 via an interface circuit 102. The
connector 38 may be a 68-pin connector, but is not
limited thereto.
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each have a rectangul ar expanded portion 34A and define a board space 35

"l ocated therebetween. A board to be accommodated within the space 35
carries an electronic circuit, which will be described later, that operates
in either a 16-bit node or a 32-bit node, depending on which node is

sel ected. One end of the casing 32 opens to forman attachment opening 32A.
A connector 38 is disposed in the attackhent opening 32A. The upper panel
34 of FIG 1 is partially cut off such that the top face of the connector
38 is exposed as shown in FIG 1. A groove 36 is forned in the frame 33 in
t he

One end of the switch 40 is preferably
grounded. The other end of the switch 40 is prcferably
connected Lo a MODE terminal 111, to a first terminal of
a relay 105, and to a first terminal of a relay 106 via

5 an inverter 107.

Second terminals of the relays 105 and 106 are
connected to Vec via resistors 108 and 109, respectively.
A’'third terminal of the relay 105 is grounded, while a
fourth terminal of the relay 105 is connected to a third

10 terminal of thc relay 106 and to a V81 texminal of the
connector 38. A fourth torminal of the relay 106 is
connected to a CDl terminal of the connector 38.

When the switch 40 is closed, the relay 105

goes ON, and the V81 terminal is grounded. The relay 106
1s goes OFF, and the CD1 terminal is opened. The PC into

which the PC card 31 is inserted recognizes these

terminal conditions as indicating that the PC card 31

operates in the 16-bit mode. Further, since the MODE

tarminal is grounded, the MPU 101 switches an operation
20 mode to the 16-bit mode.

When the switch 40 is opened, the relay 105
goes OFF, and the relay 106 goes ON, thereby establishing
a connection betweep the CD1 terminal and the Vsl
terminal. Thus, the PC recognizes that the PC card il

25 operates in the 32-bit mode. Further, since the voltage
of the MODE terminal becomes identical to Vee, the MPU
111 switches an operation mode to thc 32-bit wode.

As described above, as socon as the PC caxd 31

is ingerted into a PC card slot, operation modes are
30 switched within the PC card 31, and the PC recognizeas an
operation mode of the PC card 31.

In the above embodiments the PC card functions

corresponding to 16-bit and 32-bit operation wmodes.

This Sheet i Been Replaced
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vicinity of the connector 38. A depth dl of the groove 36 is substantially

i dentical to the depth of a groove which is fornmed in a 16-bit PC card
according to PCMCI A specifications. Nunmeral 37 denotes a guide groove that

is formed in the right hand wall of the frame 33 as viewed in the direction

of insertion of the PC card 31 and is located in the vicinity of the
attachment opening 32A. A width dO of- td#fe gui de groove 37 is substantially
identical to the wirdth of a guide groove formed in a 32- bit PC card.

Nuneral 38 denotes an el ongated connector

However, the present invention ie also applicable to a PC
card having a combination of othexr types of functions.
Also, the present invention is not limited to the
internal hardware configuration of a PC card as shown
5 FTG. 11, but may employ any internal hardware
configuralion of a PC card so long as functions siwmilar
to those described above can be realized.
Although the present invenLion has been

‘described in relation to particular embodiments thereof,

10 many other variations and modifications and other uses
will become apparent to thase skilled in the art. It is
preferred, therefore, that the predent invention be
limited not by the specitic disclosure herein, bulL only
by the appended claime.

Been Re‘lﬂced

\\ll\\\\\l\\\\\\\\ Il

SPLO\276036



C e wew - -

TR mAm vve wuwe VOLAVLLINL FADEK @o22
prOV|ded in the attachnent opening 32A of the casing 32. As shown in FIGS.

5 and 7, the connector 38 of the PC card 31 is conposed of a rectangular

bl ock 38A, pin holes 38B, and term nal pins 38C. The rectangul ar bl ock 38A

is made of a resin material and el ongated. The pin holes 38B are forned in

t he rectangul ar bl ock 38A in such a manner as to extend*ﬁ%enLLhe front face

of the rectangul ar plock 38A (FIG 5) “tdard the rear -7-

iy g

WHAT IS CLAIMED IS:

1. A circuit card comprising:
a circuit capable of operating in at least two
modes;
an intexrface for coupling said circuit card to
5 an external device, said external device reguiring said
cgircuit to operate in one of said at least two modes and
including a card slot for receiving said interface; and
a card slot gensing unit operazhle to detect
which said one of said at least two modes of operation
10 gaid external device requires as a function of a
structural configuration of said card slot.

2. The ocircuit card of claim 1, wherein said
card slot sensing unit. is operable to produce a mode
signal indicating which of said at least two modes of
operation said external device requires, said circuit

5 automatically operating in said one mode in response to
said mode signal.

3. The circuit card of claim 2, wherein

said circuit card includes a digital ciceuit
capable of operating in at least an n-bit mode of
operation and an m-bit modc of operation;

5 said card slot of said external device includes
a surface sized and shaped to identify which of said n-
bit and m-bit modes are required:; and

said card slot sensing unit is operable to
detect which said n-bit and m-hit modes of operation said
i0 external device requires as a function of said surface of
said card slot.

i
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t he rectangul ar bl ock 38A and arranged in two rows by thirty-four colums
(FIG 1), i.e., there are sixty-eight pin holes 38B in total. Base ends of
the termnal pins 38C are |ocated at bottomend portions of the pin h

38B. Tip end portions of the termnal pins 38C are prOJected fromthe rear

face of the rectangul ar bl ock 38A such t{:ﬁt tip ends ' mllpl ns
38C are connected to a circuit board 6 meral 39 d!eﬂ ' n
el ectrode di sposed on the top surface of the connector 38 of P1GS 1

grounding el ectrode 39 is formed of a conductive netalllc sheet and |s
conposed of a flat el ectrode sheet

4. The circuit card of ¢laim 3, wherein said
n~-bit and m-bit modes of operation are selected from the
group consisting of &-bit, 16-bit, 32-bit, and 64-bit.

5. The circuit card of claim 4, wherein said
surface is sized and shaped pursuant to at least one of
the Personal Computer Memory Caxrd Interface Asgociation
and Japan Electronic Industry Development Association

5 standards to identify which of said n-bit and m-bit modes
are required.

6. The cirouit card of claim 4, wherein said
card slot sensing unit inaludes a movable member operable
to respond to said size and shape of said surface of said
card slot, said movable member causing said card slot
sensing unit to producc said mode signal indicating which
of said modes of operation said cxternal devioce requires.

(&)

7. The circult card of claim 6, wherein said
card slot sensing unit includes a switching device in
communication with said movable member such that said
switching device changes state in response to said

b movable member, thereby causing said card slot sensing
-unit to produce said mode signal.

8. The aircuit card of claim 7, wherein said
switching device is a single pole switch element which
causes said mode signal to exhibit either of first and
second states, each state indicating which of two modes

5 of operation said external device requires.

8. The ecircuit card of claim 6, wherein said
card slot sensing unit includes a switching device having

il il
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39A, a pIurallty of grounding termnals 39B (for exanple, eight), a
plurality of cut portions 39C, and a plurality of spring projections 39D
The el ectrode sheet 39A is bonded onto the top face of the rectangul ar
bl ock 38A of FIG 1. The grounding terminals 39D extend fromthe electrode
sheet 39A to a grounding portion of the circuit boar tions
39C are formed in the el ectrode sheet 39X to be Iocamﬁw)mnﬂmnggl
groundi ng ternminal s 39B and extend fromthe rear end ®&f the eldectrode shect

39A toward the front end of the el ectrode sheet 39A as viewed in the
direction of insertion of the PC card 31. Each of the spring projections

39D is first and second contacts, eaid movable member including
an arm which is cantilevered at one end and has an
5 eng4agement portion at its distal end, said engagement

portion including said first contact, said second contact
being disposed adjécent to said first contact such that
when said engagement portion communicates with said
surface of said card slot, said first and gecond contacts

1o either open or close in response to cantilever movement
of said movable member, thereby pruducing said mede
signal.

10. The circuit card of claim &, wherein said

card slot sensing unit includes a switching device and
said movable member includes a slidable arm having a
first engagement portion operable to communicate with

5 ~ said surface of said card slot and a second engagemenl
portion operable to actuate said switching device, said
slidable arm bcing biased such that said second
engagement portion does not actuate said switeohing device
when said Interfacc is not received in said card slot,

10 said second engagement portiocn either actuating or not
actuating said switching device in response to said fizst
engagement portion communicating with said surface,
thereby preoducing said mode signal.

11. The circuit card of claim 3, wherein said
n-bit and w-bit modes of operation require that the
circuit receive first and second power supply voltage
levels, respectively, from said extecnal device, said

5 circuit being operable to automatically adjust to said
power supply voltage level in response to mode signal-
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l.ocat ed between the correspondi ng cut portions 39C and fornmed of a bent
tongue piece extending fromthe el ectrode sheet 39A in the opposite
direction of insertion of the PC card 31. The spring projections 39D
repl ace the projections 24C used in the conventional PC card-and effect

el asticity when inserted into a connecto 13 of a Nuneral 40
denotes an identifigcation switch |ocat 6d%% "t he vJ m;m m, H”, oove 36.
As shown in

12. The circuit card of claim 11, wherein said
n-bit mode is a 16 bit mode requiring said first power
Supply voltage level at about 5 volte and said m-bit mode
is a 32 bilL mode requiring said sccond power supply
5 valtage level al about 3.3 volts.

SPEC\2760SS
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-8- FIG 2, the identification switch 40 is conposed of a swtch
accommodati on hole 41, a novable contact 42 accommpdated within the switch
accommodation hole 41, and a stationary contact 43. The contacts 42 and 43
are each forned by bending a rectangular plate. The switch accommbdati on
hole 41 is formed in the left-hand side wall of the frame 33 as viewed in
the direction of insertion of the PC cad 31 such that the switch
accommodation hole~41 is opened onto the vertical wall of the groove 36. A
t hrough-hole 41A is formed in the frames 33 in the vicinity of the
ri ght-hand end of the

P/1071-613

PC CARD CAPABLE OF SWITCHING
EN 16-B D_32-B1IT OPERATION MCDES

ABSTRACT OF THE DISCLOSURE

A PC card includes a cixrcuit having a first function. a
circuit having a second function, a selector for
sclecting either the first or second function, and a
slot-type identification mechanism for ident.ifying the
type of PC card slot. 7The selector selects either the
first or second function according to an identification
signal received from the slot-type identification
mechanism. Upon insertion into a PC card slot, the PC
card self-idenLifies an operation mode.

\\\\\\\\\\\\\\\\\\\‘%
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.Switch accommodation hole 41 of FIG 2 in such a manner asj to eREPDACHP the
board accgppngdal 35. A through hol e 41B |s fQrome [y tom-of
t he swi t eF—aecefrods E%FI‘UI e—A4t—t—steh—a—renrer-as :LQU Cf/\jL(gﬁdiu lkb oard
accommodat i on sp ce 35. The novable contact 42 is forned of a plate
material . [#%&Ise Bl portion of the novable contact 42 is passed through
the through-hole 41A and is soldered onto the circuit board 6. The novabl e
contact 42 ism an angl e of 90 degrees at an internediate position

t hereof so as >7tend in the |ongitudinal direction of the groove 36. The
tip end portion % t he novabl eA

\ \\\ \M\
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contact 42 is curved to forma novable portion 42A havingja sermgpmggbar

“cylindri o .- ghem)vable port |on 42A| spressgu f T Y; ‘) de-t-he

phant om line of FI G 2 Lo cone |nto cont act with the stationary contact 43.
The stationaFdf¥ESPt act 43 is fornmed of a plate material. The base end
portion of th?%m%‘oonary contact 43 is passed through the through-hole 41B
and is sol der the circuit board 6. The stationary
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9 contact 43 is bent at an angle of 90 degrees at an in errredggpﬂcgg
" posittio by {d 2 .- O A5 40 extend al ong the bottom oL th

stationary portlon 43A pr oj ects froma t|p end portlon of f tho statlonary
contact 43. ¥F8Jentitication switch 40 having the above descri bed

structure is -Flfggd when the PC card 31 is inserted into a 16-bit PC card
slot 11. Spec t&lly, as shown in FIG 3, when the PC card 31 is inserted

into the 11

13
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connector 13 of the PC card slot 11, the side wall of the ard sREBLAfESov e

"36 is gui @gggu@ gllgjg gvall of a slot- si de groove JA. an g/ BIs
formed t te—sTde—watt—of—tire—groove—t4—presses th 2hle

portion 42A, so that the novable portion 42A cones into contact W|th t he
stationary po-?@ﬁ%MSA, thereby closing the identification switch 40. The
|dent|t|'cat|on h 40 is opened when the PC card 31 is inserted into a
32-bit PC card 25. Specifically, as showmn in FIG 4, when the PC card
3l is inserted |nto a connector 27 of the PC card slot 25, a gap is forned
bet ween the side wall of the card-side

25 3
} 28A 39 34B /
28 39A) 39D 3
35
27A— IR | 6
27C| 388 38/ 398
27 278  38A 38C 34A
32

e ——
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groove 36 and the side wall of a slot-side groove 29. Since fhe NRERDACED
portion 428 EBg®catesl QA,théﬂ n the gap, i.e., the novabl e por

not cone iNto contact W T tie—side—we+—et—the—graave™29¥ he 5/14 )
identitication itch 40 is opened. Thus, when the PC card 31 is Inserted
into the 16- bi ard slot 11, the identification switch 40 outputs a -
cl osi ng signal 'Fl?h?n the PC card 31 is inserted into the 32-bit PC card .
slot 25, the identification switch 40 outputs an openi ng signal.

1 31
39 39D [
‘ 138 39A ] 348 / 34
13A B R -l-» 35
AN s
13 13 | 38A{38C 34
3B 38 398 A
32
=Ry
) I“}:J}
11 31

e e, o
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This Sheet Has Been Reﬂlaced

THAm



. THIS SHEET HAS BEEN
- 10 - When the PC card 31 is inserted into the 32 bit PC card sl GEPRACED
i.e., when nRegt gr, 38 of the PC card 31 is inserted i nToO™TTE
connector;§¥g§§%fh§?gcgfi§d stet—26—the-—side uald .of e ol d- 60 g) oove
36 is guided by the slot-side groove 29, while the groove 37 is guided by a
gui de projecti . As shown in FIG 6, the spring projection 399 of the

gr oundi ng electpnﬁg 9 cones into contact with a contact piece 26A ot a

recei ving groundi Aig/el ectrode 28 of the 32-bit PC card slot 25. Wen the PC
card 31 is - \

as Been Reraced
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inserted into the 32-bit PC card slot 25, the identificatiornf sw tgeEpEALEDS
opened as EEp@Egi-nTH @ 243 The insertion of the PC card 31 i
PC card STof IT a5 SHOWT T F6—r—wi--H—rew-be—descri Bbit ¥\Wen Tthk PE card
3l is insertemhe connector 13 of the 16-bit PC card slot 11, the
side wall of t - side groove 36 is guided by the slot-side groove 14
(FIG 3), while @®roove 37 is guided by a guide projection 15 Further,
as shown in FIG 8§, since the connector insertion hole 13B causes the
spring projection 39D of the grounding electrode 39 to be deflected, the PC
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card 31 can be inserted into the

31 has the identification switch 40 located in the vicinity!

THIS SHEET HAS BEEN

16-bit PC card slot 11. Siince thgpﬂgﬁgard

36, the insertion of the PC card 31 into the 16-bit PC card slot 11 causes
t he novabl e portion 42A of the identification switch 40 to be pressed by
the side wall of the groove 14 (FIG 3) of the 16-bit PC card slot 11. As a
result, the movabl e portion 42A is bent toward the stationary contact 43,
thereby establ i Shl ng the contact between the contacts 42 and 43. Thus, the

i dentification tih ;) out put s
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-11- signal for identifying the PC care slot as a 16- bit PC card slot 11.
AWhen the PC card 31 is inserted into the 32-bit PC card sl ot 25, the

movabl e portlon 42A of the |dent|f|cat|on SW t - inthe side
wal | of REL ACE O s ac sl ot 25. AREEEA 4, S Em

i dent i fli CH A0 , the RCjcard 31 can i eptify the
type of , into{whi chSFEB ¥2%cagdi31 is

i nsertdd
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PC CARD CAPABLE OF SWITCHING
E EN 1§-BIT AND 32-BIT OPERATION MODES

A oy ON
1. Field of the Invention:

The present invention relates £¢ a BC card
capable of heing plugged incto a compurter system, where
the PC card is capable of switching belwsen a 16-bit
operation mede and a 32-bit operation mede. More
particularly, the inventien relates to a PC card capable
of automatically switching operation modes upon being
plugged ‘into a card slot of 2 computer system.

2. Description of the Related Art:

A PC card is a peripheral device devcloped for
expanding capabilities of a personal computer (BC).
PCMCIA {Personal Computer Mcmory Card Interface
Assoclalion) and JEIDA (Japan Electronic Industry
Developmenl Association) have taken the initiative in
prescribing mechanical and electrical specifications of
PC cards. These specifications are hereby incorporated
by reierence. At present various kinds of PC cards are




identification switch 40 issues. Further, the PG .card 31 can automatically

.Switch the driving voltage for the circuits on f d 6 frons
between 5.0 V and 3.3 V by insertion of the PC , kentard sl ot
rat her than by manual operation by a user. A secand enbo-l q t he
‘present invention will now be described with r and 10.
According to the second enbodi nent, an identifj cutlon SMAt E gonposed of
a movable rod and a switch el enent~ 2rhe novabl di rection

certed into afPC card

of insertion of the PC card when the PC card i's
slot. The switch elenment is adapted to detect.

t he

on the market, including memory cards, flash memory
cards, HDD cards, and FAX/MODEM cards.

These PC cards are classitied into 8-bit PC
cards, 16-bit PC cards, and 32-bit PC cards, according to
the width of an internal data bus. Currently marketed
PCe have PC card slots provided therein for accepting
various types of PC cards. However, BC card slots formed
in some conventional PCs accept only a 16-bit PC card and
a 32-bit PC card cannot be inserted intc such a slol.

According to the above-mentioned
specifications, a projection is provided in the wvicinity
of a PC card slot in order to identify Lhe type of a PC
card to be inserted into the slot. In this connection, a
PC card has a groove formed therein in the viciaity of a
connector therecf in order to receive Lhe projectiom.

The groove is sufficiently deep to accept the projection.
The specifications dictate that a projection provided in
a PC card slot dedicated to a l6-~bit PC card be higher
than that provided in a PC card slot dedicated to a 32-
bit PC card. Accordingly., when a user attempts to insert
a 32-bit PC card intoc a PC card slot dedicated to a 1l6-

" bit PC card, a projection provided in the slot prevents
the insertion becauee the corresponding groove formed in
the 32-bit PC card is too shallow to receive the
projection. Since a drive wvoltage for a 32-bit PC card
is 3.3 Vv, whereas that for a 16-bit PC card is 5 V, such
a structural feature is appropriate L[or protecting an
internal circuit of a caxrd.

As the functions of PCs improve, the bus width
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 slot dedicated to only a 16-bit PC card.



nmoverment of the novable rod. In the follow ng description of the second
enbodi ment, the sane features as those of the firsd _enbodi mrent are denoted
by conmon reference nunerals, and their descriptif§ Lited. Nuneral 51
denotes a PC card according to the second enbodi o, e [
configured in a manner simlar to that of the Pg
embodi ment except that an identificajion swtch
| ater, is used in place of the identTfication g

st

!
Accordingly, if newly manufactured PC cards are adaéted
Lo operate in both 32-bit and 16-bit operation modes,
they will be accepted by many more iisers.
However, because of the above-mentioned

specifications, a 32-bit PC card cannot be inserted into
a slot dedicated toc 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 caxd can be inserted intoc a 18-bit PC card slot,
neither the 32-bit PC card nor the associated PC can
identify the 32-bit PC operation mode; thus, the 32-bit
PC card cannot be operated properly.

8 OF THE I ION

In view of the foregeoing, an object of the
present invention is to provide a PC card which can
select from among a plurality of operation modes
associated with a plurality of data bus widths and which,
when inserted into a PC card slot, can identify the type
of the PC card slot and select the operation mede
accordingly.

To achieve the above object, the present
invenlion provides a PC card comprising: a circuit having
a first funation; a circuil having a second function; a
selector for selecting either the first or second
function; and a slot-Lype identification unit for
identifying the type of PC caxrd slot. The selector
selects either the first or second function accoxding to
an identification signal received from the slot-type
identification unic.

A typical PC card according to the present
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 mioreswitch provided on the PC



- 12 - The identification switch 52 is:|located

groove 36. As shown in FIG 10, the identificatijfo I LNIP o onposed of
an el ongated rod accomvpdati on hole 53, a novalf g 54 %=g ;ﬁﬁ#‘? 55, and
a switch elenment 56. The rod accommodation hol ¢ )&?@ in 5

| ongi tudinal direction of the frame 33. The 0 3@%8 gl ydabl y
accommodated in a rod- sliding hole 53A of th wQgdat ifof hol e 53.
The spring 55 urges portions of the vabl e rod T hg switch

el enent 56. The switch elenent 56 i s nounted

card which, when inserted into a PC card slot, operates
according to the shape of the PC card slot; and a sigmal
line for tranemitting an output from the microswitch to
the microprocessor.

The shape of the PC card alot is a function of
the width in bits of the card slot. Accordingly, when
the PC card is inserted inlo the PC card slot, the make-
hreak state of Lhe microswitch changes depending on the
shape of the PC card slot. The microprocessor identifies
the state of the microswitch and switches the internal
operation modes of the PC card accordingly. Thus, upon
ineextion of the PC card into the PC card slob, operation
mode selection is completed within the PC card.
Therefore, a user does not uneed to check for the type of
PC card slot or to switch operation modes of a PC card.

BRIEF DESCRIPTION OF THE DRAWINGS

Other cobjects, features, and advantages of the
present lnvention will become clear by reference to the
following description of embodiments togcther with the
accompanying drawings in which:

FIG. 1 is a perspective vicew of a PC card
according to a first embodiment of the present invention;

FIG. 2 is a longitudinal seclional view showing
an identjification switch of the PC card of Lthe first
embodiment and a peripheral structure of the switch;

F1G. 3 is a partially enlarged sectional view
showing the PC card of the first ewbodiment inserted into
a 16-bit PC card elot;

FIG. 4 is a partially enlarged sectional view
showing the PC card of the first embodiment inserted into
a 32-bit PC card slot;



el ongat ed external opening 53B, and an el ongat ed |n;erna
-rod- sliding hole 53A is an el ongated hol e havi ngf gf :
53Al. The external opening 53B is |ocated near t}
rod-sliding hole 53A of FIG 10 andS opens onto tf
opening 53C is |located at an |nterned|ate positi @
53A and opens onto the

FIG. 5 is a sectional view showing a stLate as
observed before the PC card of the first embodiment is
ingerted into the 32-bit PC caxd slot; _ o

FIG. 6 is a sectianal view showing a state as
observed after the £C card of the first embodiment is
inserted into the 32~bit PC caxrd slot;

FIG. 7 is a sectional view showing a state as
observed before the PC card of the first embodiment is
ingerted intc the 16-bit PC caxd slot: _

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

FIG. 9 is a perspective view of a PC card
according to a sccond embodiment of the present
invention;

FIG. 10 is a longitudinal sectiocnal visw
showing an identification switch of the PC card of the
second embodiment and a periphexal structure of the
switeh; and

FIG, 11 is a schematic block diagram showing
the internal hardware configuration of the PC card of the
first embodiment.

DESCRIPTION OF EMBODIMENTS OF THE INVENTION

Embodiments of the prescent invention will next
be described in detail with reference to the drawings.

FIG. i1 shows a perspective wview of a PC card
according to a first embodiment of the present invention.
In FIG. 1, numeral 31 denotes a PC card according to the
first embodiment, and numeral 32 denotes a casing of the
PC card 31. The casing 32 has a thin plate shape and is
composed of a thin frame 33 and two panels 34. The frame
33 is substantially U-shaped and opens in upward and



L4

board accommopdati on space 35. The novable rod 54 4
tthe rod-sliding hole 53A of the rod accommbdati o

novabl y accommobdated in
of a rod 54A, a rod-like noving portion S4B, andfa l )

and is conposed

portion 54A2, and a spring bearing portion 54A3
| ocated near the | eft-hand end of tgg rod 54A ¢

the rod 54A into the groove 36 perD chuIarny

portion 54C is located at an internedi ate

downward directions as viewed in FIG. .. The panels 34
each have a rcctangular expanded portion 34A and define a
board space 35 located therebetween. A boacd to be
accommodated within the space 35 carries an electronic
circuit, which will be described later, that operates in
either a l6-bit mode or a 32-bit mode, depending on which
mode is seleclLed.

One end of the casing 32 opens to form an
attachment opening 32A. A connector 38 is disposed in
the attachment opening 32A. The upper panel 34 of FIG. 1
is partially cut off such Lhat the top face of the
connector 38 is exposed as shawn in FIG. 1.

A groove 36 is formed ia the frame 33 in the
vicinity of the comnector 38. A depth dl of the groove
36 is substantially identical to the depth of a groove
which is formed in a 16-bit PC card according Lo PCMCIA
specifications.

Numeral 37 denotes a guide groove that is
formed in the right hand wall of the frame 33 ags viewed
in the direction of insertion of the PC card 31 and is
located in the vicinity of the attachment opening 32a. A
width d0 of the guide groove 37 is substantially
identical to the width of a guide groove formed in a 32-
bit PC card.

Numeral 38 denotes an elongated connector
provided in the attachment upening 32A of the casing 32.
As shown in FIGS. S and 7, the connectour 38 of the 2C
card 31 is compesed of a rectangular block 382, pin holes
388, and terminal pine 38C. The rectangular block 38A is
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 of the
rectangular block 38A (FIG. 5) toward the rear face of



- 13 position of the rod 54A and extends the rod 54A into the board
accommodat i on space 35 through t he i nternal per pendi cul arly to
the rod 54A. such that it is |ocated above t —~6+ The spring
?%h&ﬂ&a;
S

55 is accomodated in the rod acconmopdati on | thosed between
the spring bearing portion 53A1 and the spri 54A3. The
spring 55 urges the pushing portion ?4§:ama gl enent 56.

of b t1jo

the rectangular block 38A and arranged in two rows by
thirty-four columns (FTG. 1), i.e., -there are sixty-eight
pin holes 38B in rotal. Base ends of thc terminal pins
38C are located at bottom end portions of the pin holes
38B. Tip end portions of the terminal pins 38C arxe
projected from the rear face of the rectangular block 38A
such that tip ends of the terminal pins 38C are coanected
to a circuit board 6.

Numeral 39 denotes a grounding elsctrode
disposed on the top surface of the connector 38 of FIG.
1. the groundiug electrode 35 is formed of a conductive
metallic sheet and ls composed of a f£lat electrode sheet
39A, a plurality of grounding terminals 39B (for example,
eight), a plurality of cut portions 39C, and a plurality
of spring projections 39D. The electrode sheekb 39A is
bonded onto the top face of the rectangular block 38A of
FIG. 1. The grounding terminals 393 extend from the
electrode sheet 33%A to a grounding portion of the circuit
board 6. The cut portioms 39C are formed in the
electrode sheet 39A to be located hetwesn the grounding
terminals 39B and extend from the rear end of the
electiode shect 3%A toward the front end of the electrode
sheet 39A as viewed in the direction of insertion of Lhe
PC card 31. Each of the spring projeantions 390 is
located between the corresponding cut portions 39C and
formed of a bent tongue piece extending from the
electrode sheet 39%A in thc opposite direction of
insertion of the PC card 31. The spring projections 39D
replace the projections 24C used in the conventional PC
card and effect elasticity when inserted into a connector
13 of a PC card slot.

Numeral 40 denotes an identification ewitch
located in the vicinity of the groove 36. As ghown in



The switch elenment 56 is fixed to the ckrcuit boaHn

i)

rough sol dering and

has a push button 56A. Wen the push button 56A i §* Ty he switch
clenent 56 outputs a closing signhal. As in the caj EHERING REi-cat i on
switch 40 of the first enbodinent, the identificg i tCT ¥s1 Ll osed
when the PC card 51 is inserted into the 16-bit }

specifically, when the PC card 51 Lsginserted i Q. DX fof 11, the
side wall. of the card-side groove 36 is guided wal lf ¢f the

sl ot side groove 14. At the sane tinme, the noving PUM™QQ 5 pyabl e rod

54) of the identification switch

FIG. 2, the identificslion switch 40 is composed of a
switch accommodation hole 41, a movable contact 42
accommedated within the switch accommodation hole 41, and
a stationary contact 43. The contacts 42 and 43 are each
formed by bending a rectangular plate.

The switch accommodation hole 41 is formed in
Lhe left-hand side wall of the frame 33 ag viewed in the
direction of insertion of the PC card 31 such that the
switch accommodation hole 41 is opened onto Lhe vertical
wall of the grovove 36. A through-hole 41A is formed in
the frame 33 in the vicinity of the right-hand end of the
switch accommodation hole 41 of FIC. 2 in such a mannexr
as to extend to the board accommodation space 35. A
through-hole 41B is formed at the bottom of the switch
accommodation hole 41 in such a manncr as to extend to
the board accommedation space 35.

The movable contact 42 is formed of a plate
material. The base end porlion of the movable contact 42
is passed through the through-hole 41A and is soldarcd
onto the circuit board 6. The movable conLact 42 is bent
at an angle of 30 degreee at an intermediate position
thereof so as toc extend in the longitudinal direction of
the groove 36. The tip end portion of the movable
contact 42 is curved to form a movable portion 42A having
a gemicircular cylindrical shape. When the movable
portion 42A is pressed from outside the frame 33, the
movable contact 42 moves to a position represented by a
phantom line of FIG. 2 Lo come into contact with the
stationary contact 43.

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 bocard 6. The stationary



52 cones into contact wwth an end surface of the '
vicinity of the groove 14 and noves in the direc
10. As a result, the novable rod 54 is shifted tp
by the phantom Line of FIG 10. The pushi ng port} o
54 noves accordingly, thereby pressing the push pusess
el ement 56. The switch elenent 56 owputs a clo
card 51 can identify the PC card slot as the }16-DIt Pt :

the case of the identification switch 40 of t first enbodlnent mhen t he
PC card 51 is inserted

contact 43 is bent at an angle of 90 degrees at an
intermediate position thereof so as to extend along the
bottom of the switch accommodation hole 41 in the
longitudinal direction of the groove 36, A stationary
portion 43A projectes from a tip end portion of the
stationary contact 43.

The identification switch 40 having the above-
described structure is closed when the PC card 31 is
ingerted into a 16-bit PC carxd slot J1. Specifically, as
shown in FIG. 3, when the PC card 31 is inserted into the
connectour 13 of the PC card slot 11, the side wall of the
card-side groove 36 is guided by the side wall of a slot-
side groove 14 and no gap is formed therebetween. The
side wall of the groove 14 presscs the movable portion
42n, so that the movable porlLion 42A comes into contact
with the stationaxry portion 43R, thereby closing the
identification switch 40.

The identitication switch 40 is opened when the
PC card 31 is inserted into a 32-bilt PC card slot 25.
Specifically, as shown in FTG. 4, when the PC card 31 is
inserted into a connectoxr 27 of the PC card slot 25, a
gap is formed between the side wall of the card-side
groove 36 and the side wall of a slot-side groove 29.
Since the movablc portion 42A is located within the gap,
i.e., the movable portionlézA does not come into contact
with the side wall of the groove 23, the identitication
switch 40 is opened.

Thus, when the PC card 31 is inscrted into the
16-bit PC card slot 11, the identification switch 40
outputs a closing signal. When the PC caxd 31 is
inserted into the 32-bit PC card slot 25, the
identification switch 40 outputs an opening signal.



-.14 _into the 32-bit PC card slot 25, 4he noving por tper
novable rod 54 is |ocated wthin the gap fornmed betwee REPQ%@}
the card-side groove 36 and the side wall of the slot-gi
tHe identification switch 52 is opened. Thus, the idenfi
enabl es the PC card 51 of the second enbodinent to id
slot into which it is inserted a3 &916-bit PC card

When the PC card 31 js inserted into the 32 bit
PC card slat 25, i.e., when the coniiector 38 of the PC
card 31 is inserted into ths connector 27 of the PC card
slot 25, the side wall of the card-side groove 36 is
guided by the slot-side groove 29, while the groove 37 is
guided by a guide projection 30.

As shown in FIG. 6, the spring projection 390
of the grounding electrode 39 comes into contact with a
contact piece 28A of a receiving grounding electrode 28
of the 32-bit PC card slot 25. When the PC card 31 is
inserted into the 32-bit PC card slot 25, the
identification switch 40 is opened as shown 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 dsscribed.
When the PC card 31 is inserted into the connector 13 of
the 16-bit PC card slot 11, the side wall of the card-
side groove 36 is guided by the slot-gide groove 14 (FIG.
3}, while the groove 37 is guided by a guide projection
15,

Further, as shown in FIG. 8, since the
connector insertion hole 13B causes the spring projection
39D of the grounding electrode 39 to be deflected, the PC
card 31 can be inserted into the lé-bit PC card slot 11.

Since the PC card 31 has the identification
switch 40 located in the vicinity of the groove 36, the
insertion of the PC card 31 into the 16-bit PC card slot
11 causes the movable portion 42A of the identification
switch 40 to be precesed by the side wall of the groove 14
(FIG. 3) of the 16-bit PC card slot 11. As a result, the
movablke portion 42A is bent toward the stationary contact
43, thereby establishing the contact between the contacts
42 and 43. Thus, the identification switch 40 outputs a



sl.ot (requiring a driving voltage of, 5.0 V) or a 32-bit Pg
(requiring a driving voltage of 3.3 V). In the above emb

identification switch 40 (52) is closed when the PC carg
inserted into the 16-bit PC card slot 11. However, the
not limted thereto. The identification switch 40 (Sf)

as to be opened when the PC card- 3i* (51) is insertedfin
slot 11 and to be closed when the PC card 31 (51) is i As&g

signal for identifying the PC card slot as a 16-bit BC
card slot 11.

When the ¥PC card 31 is inserted into the 32-bit
PC card slot 25, the movable portion 42A of the
jdentification switch 40 is apart from the side wall of
the groove 29 of the PC card slot 25. As a result, the
identification switch 40 is opened.

Thus, the BC card 31 can identxfy the type of
BEC card slot, 16 bits or 32 bits, into which the PC card
31 is inserted, based on a signal which the
jdentification switch 40 issues. Further, the ¢C card 31
can automatically switch 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 caxd 31 intu a PC card slot,
rather than by manual operation by a user.

A second embodiment of the present invention
will now be described with reference to FIGS. ¢ and 10.
According to the second embodiment, an identification
switch is composed of a movable rod and 2 switch element.
The movable rod moves in the direction of inseartion of
the PC card when the PC card is inserted into a PC card
slot. - The switch element is adapted to detesc!. the
movement of the movable rod. In the following
description of the sccond embodiment, the same fealures
as those of the first embodiment are denoted by comon
reference numerals, and their description is omitted.

Numeral 51 denotes a PC card according to the
second embodiment. The PC card S1 is configured in a
manner similar to that of the PC card 31 of the first
embodiment except that an identification switch 52, which
will be described later, is used in place of the
identification switch 40.



FI.G 11 is a schematic block diagram showing the EREELAGEMZAiC

configuration of the PC card 31. An MPU 101 sw tcheg 3 “hpde
between a 32-bit node and a 16-hit node accordi nggt ¢ t 4 MODE
si'gnal 111. The MPU 101 may read froma nenory 1 3’a?%§ pondi ng
to a currently active node and execute the prograjn & At I's used
either as a 32-bit bus or as a 16-bft “bus accondi node of
the MPU 101. The internal bus is connected to the an

interface circuit 102. The connector 38 may bé&ea 68-pin connector, but is
not limted thereto.

The identification switch 52 is located in the
vicinity of the groove 36. As shown in FIG. 10, the
identification switch 52 is composed of an elongated rod
accommodation hole 53, a movable rod 54, a spring 55, and
a switch element 56. The rod accommodation hole 53
extends in the longitudinal direction of the frame 33.
The movable rod $4 is slidably accommodated in a xod-
sliding hole 53A of the rod accommodartion hole 53. The
spring 55 urges portions of the movable rod 54 away {rom
the switch element 56. The switch element 56 is mounted
on the circuit board 6 and is closed aad opened through
ﬁovement of the movable rod 54.

'The rod accommodation hole 53 extends in the
longitudinal direction of the frame 33 and is composcd of
the rod-sliding hole 53A, an elongated external opening
S$3B, and an elongated internal opening s3C. The rod-
sliding hale 53A is an elongated hole having a spring
bearing portion 53Al1. The external opening %3B is
located near the left -hand end of the rod-slidiag hole
53A of FIG. 10 and opens onto the groove 36. The
internal opening 53C is located at an intermediate

position of the rod-sliding hoie 53A and opene onto the

board accommodation space 35.

The movable rod 54 is movably accommodated in
the rod-sliding hole 53A of the rod accommodation hole 53
and is composed of a rod 54A, a rod-like moving portion
548, and a rod-like pushing portion 54C. The rod 54A
includes a large-diameter portion 54Al, a small-diameter
portion 54A2, and a spring bearing portion 54A3. The
moving. portion 54B is located near the left-hand end of
the rod S4A of FIG. 10 and extends from the rod 54A into
the groove 36 perpendicularly to the rod 54A. The
pushing portion 54C is located at an intermediate



- .15 One end of the switch 40 is preferably grounded. The other end of

the switch 40 is preferably connected to a MODE tergsal 111, to a first

terminal of a relay 105 and to a first term nal oYREP el BHRAGOw-F

i nverter |107. Second termnals of the relays 105 afdf+® :

Vcc via resistors 108 and 109, respectively. A thi

105 is grounded, whiile a - 13 - '
f

'

position of the rod S4A and extends Tom the rod 54A inkco
the board accommodation space 35 through the internal
opening 53C perpendicularly to thc rod 54A such that it
is located above the cirouit board 6.

The spring S5 is accommodated in the rod
accommodation hole 53 and is disposed between the spring
bearing portion 53A1 and the spring bearing portion 54A3.
The spring 55 urges the pushing portion 54C awéy from the
switch element 54.

The switch elcment %6 is fixed to the aircuic
board 6 through soldering and has a push button 56A.

Wheun the push button S6A is pressed, the switch clement
56 outputs a closing signal.

As in the case of the identification switch 40
of the first embodiment, the identification switch 52 is
closed when the PC card S1 is inserted into the 16-bit rC
caxd slot 11. Specifically, when the »C caxrd 51 is
inserted into the PC card slot 11, the side wall of the
card-side groove 36 is guided by the side wall of the
slot -side greoove 14. At the same time, the moving
portion 54B {movable rod 54) of the identification switch
52 comes into contact with an end surface of the
connector 13 in the vicinity of the groove 14 and moves
in the direction of Lhe arrow in FIG. 10. As a result,
the movable rod 54 is shifted to the pusition represented
by the phantom line of FIG. 10. The pushing portion 54C
of the movable rod 54 moves accordingly, thereby pressing
the push button 56A of the switch element 56. The switch
element 56 outputs a closing signal, whereby the PC card
51 can. identify the PC card slot as the 16-bit PC card
slot 11,

As in the case of the identification switch 40
of the first embodiment, when the PC card 51 is inserted



fourth termnal of the relay 105 is connected to a third termnal of the

relay 106 and to a VS|l term nal of the connector 3Jp Aokt term nal of
the relay 106 is connected to a CD1 term nal of th¢* oo RBWIen t he
swtch 40 is closed, the relay 105 goes ON, and thg | ST m TH3 1)
grounded. The relay 106 goes OFF, and the CD terji{ : } ihe PC
into which the PC card 31 is inserted recognizes t Ingi tions
as indicating that the PC card 3T dderates in the J16™ weae—Eult fer,
since the MODE termnal is grounded, the MPU 101 dwifches an operatfon node

to the 16-bit node.

into the 32-bit PC card slot 25, the moving portion S4B
of the movable rod 54 is located within the gap formed
between the side wall of the card-side groove 36 and the
side wall of the slot-side groove 29. Thus, the
identification switch 52 is operned.

Thus, the identification switch 52 enables the
PC card 31 of the second embodiment to identify the PC
card slot into which it is inserted as a 16-bit PC card
slot (requiring a driving voltage of 5.0 V) or a 32-bit
PC card slot (requiring a driving voitage of 3.3 V).

In the above embodiments, the identification
switch 40 (52) is closed when the PC card 31 (51) is
inserted into the 16-bit PC card slot 11. However, the
present invention is not limited thereto. The
identification switch 40 (52) may be configured s¢ as to
be'opened when the PC card 31 (51) is inserted into the
16-bit card slot 11 and to be closed when the £C card 31
(51) is ingerted into Lhe 32.bit PC card slot 25.

Other types of switching device may bec usged as

well,

FIG. 11 is a schematic block diagram showing
the intexrnal hardware configuration of the PC card 31.

An MPU 10! switches an operation mode betwecen a
32-bit mode and a 16-hit mode according to a sLate of the
MODE signal 111. The MPI 101 may read from a memory 103
a program coryesponding to a2 currently aclive mode and
execute the program. An internal bus is used esither as a
32-bit bus or as a 16-bit bus according to an operation
mode of the MPU 101. The internal bus is connected to
the connector 38 via an interface circuit 102. The
connector 38 may be a 68-pin connectoxr, but is not
limited thereto.



When the switch 40 is opened, the relay 105 goes OPF, and the relay 106
.goes ON, thereby establishing a connection between the CDl termnal and
the VS1 term nal. Thus, the PC recogni zes that gh » A [
the 32-bit node. Further since the vol tage of
-identical to Vcc, the NPU 111 switches an oper
node. As descri bed above, as soon as the PC catf
card slot, operation nodes are swi #&hed within
recogni zes an operation node of the PC card 31.
the PC card functions

dSJ%?F H {nto a PC
car 31, {apd the PC

One end of the switch 40 is preferably
grouaded. The other end of the switch 40 is prcferably
connected Lo a MODE terminal 111, to a first termimal of
a relay 105, and to a first terminal of a relay 106 via
an inverter 107.

Second terminals of the relays 105 and 106 are
connected to Voo via resistors 108 and 109, respectively.
A 'third terminal of the relay 105 is grounded, while a
fourth terminal of the relay 105 is connected to a third
terminal of the relay 106 and to a V81 terminal of the
connector 38. A fourth terminal of the relay 106 is
connected to a CD1 terminal of the connectoxr 38.

When the switch 40 is closed, the relay 105
goes ON, and the V81 terminal is grounded. The relay 106
goes OFF, and the CD1 terminal is opened. The PC into
which the PC card 31 is inserted recognizes these
terminal conditions as indicating that the 2C card 31
operates in the l6-bit mode. Further, since the MODE
terminal is grounded, the MPU 101 switches an opecation
mode to the 16-bit mode.

When the switch 40 is opened, the relay 105
goes OFF, and the relay 106 goes ON, thecraby establishing
a connection between the CD1l terminal and the Vsl
terminal. Thus, the PC recognizes that the PC card il
operates in the 32-bit mode. Further, since the voltage
of the MODE terminal becomes identical to Vec, the MPU
111 switches an operation mecde to the 32-bit mode.

As described above, as soon as the PC card 31
is inserted into a RC card slot, operaticn modes are
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 16-bit and 32-bit operation modes.



corresponding to 16-bit and 32-bit operation nodes.
present invention is also applicable to a PC card havi

other types of functions. Al'so, the present invention is, I o ¢
internal hardware configuation of a PC card as shown R &L§ ﬁggy; j
enpl oy any internal hardware configuration of a PC ¢argd go | on ‘

functions simlar to those descri bed above can be r al§i zed.

However, the present invention iz also applicable to a PC
card having a combination of othex types of functions.
Also, the present invention is not limited o the
internal hardwarce configuration of a PC caxrd as shown
FTG. 11, but may employ any internal hardware
configuralion of a PC card so long as functions eimilar
to those described above can be realized.

Although the present invenLion has been
described in raelation to particular embodiments thereof,
many other variations and modifications and other uses
will become apparént to those skilled in the art. It is
preferred, thsrefore, that the pregent invention be
limited not by the gpecitic disclosure herein, bulL only
by the appended claims.



Al t hough the present invenLion has been described in relation to particular
enbodi nents thereof, many other variations and nodifications and ot her uses
wi || becone apparent to those skilled in the art. It is preferred,~

therefore, that the present invention be linmited not by the specifi
di scl osure herein, buL only by the appended cl ai ns. \m‘\\“ﬂm‘t\\‘ﬂ%“s
1. A circuit card conprising: _ 17 - \ I W s

WHAT I8 CLAIMED TIS:

1. A circuit card comprising:

a circuit capable of operating in at least two
modes;

an interface for coupling said circuit card to
an external device, said external device requirzing said
gircuit to operate in one of said at least two wodes and
inaluding a card slot for receiving said interface; and

a card slot sensing unit operahle to detect
which said one of gaid at lcast two modes of operation
said external device requires as a function of a
structural configuration of said card slot.

2. The circuit card of claim 1, wherein said
card slot sensing unif: ie operable to produce a mede
signal indicating which of said at least two modes of
operation said external device requires, said circuit
automatically operating in said one mode in response to
said mode signal.

3. The circuit card of claim 2, wherein

said circuit card includes a digital ciccuit
capable of operating in at least an a-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-
bit and m-bit modes are required: and

said card slot sensing unibt is operable to
dutect which said n-bit and wm-hit modes of operation said
external device requires as a function of said surface of
said card slot.

TREPLACEMEN:

2sresm ||




a circuit capable of operating in at |east two nodes; an interface for
couplingfsaidcircuit card to an external device, sald_expetnaL_deviCE
requiring st mesmiaia00qr ate in one of said at |east two nodes and
i ncl udi ng ol ; IBEdei vi ng said int erfacesmlﬂlmlﬂlmmmmm
sensing | ) gFgt gct whi ch sai d one of I nmodes
of oper a} i gn a?ngxLQ%pal gvi ce rqﬂylres as a functidn 6f & structural

ifon Fd cardlsltot. 2. The circuit card of cIa|n11 wher ei n
#senstng unit s operable to produce a node

- ot
I
h
!
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4. The circuit card of ¢laim 3, wherein said
n-bit and m-bit modes of operation are selected from the
group consisting of €-bit, 16-bit, 32-bit, and 64-bit.

5. The circuit card of claim 4, wherein said
surface is sized and shaped pursuant to at least one of
the Personal Computer Memory Card Interface Assgociation
and Japan Blectronic Industry Development Asscciation
standards to identify which of said n-bit and m-bit modes
are required.

6. The circuit card of claim 4, wherein said
card slot sensing unit inoludes a movable member operable
to respond to said size and shape of said surface of said
card slot, said movable member causing said card slot
gensing unit to produce said mode signal indicating which
of said modes of operation said cxternal 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
switching device changes state in response to said
movable member, thereby causing said card slot sensing
unit to produce said mode signal.

8. The aircuit card of claim 7, wherein said
switching device is a single pole switch element which
causes said mode sgignal to exhibit either of firslk and
second states, each state indicating which of two modes
of operation said external device requires.

9. The circuit card of claim 6§, wherein said
card slot sensing unit includes a switching device having



signal indicating which of said at | east; two nodes of operation said

ext er nal

wherein said circuit card includes a digital

devi ce requires,

said circuit autonachaLJy—operating In said one

node in response to said node signal. 3. The CI ui Iain12
. ' ' ' ' ' i gi ‘Hi EH oper ati ng
in at least an n-bit node of operation and an oper ati on;

sai d

card slot of said external device |Q§Iudes a surface si zed and shaped to

identify which of said n- bit and

slot sensing unit is operable to

first and second contacts, eaid movable member including
an arm which is cantilevered at one end and has an
engagement portion at its distal end, said engagement
portion including said first contact, said second contact
being disposed adjacent to said first contact such that
when said engagement portion communicates with said
surface of said card slot, said first and second contacts
either open or alose in response to cantilever movement
of said movable member, thereby producing said mede
signal. |

10. The circuit card of claim &, wherein said
card slot sensing unit includes a switching device and
said movable member incliudes a slidable arm having a
first engagement portion cperable te communicate with
gaid surface of said card slot and a second engagement
portion operable to actuate said switching device, said
slidable arm becing biased such that said second
engagenment portion does not actuate said switching device
when said intexrfacc is not received in said card slot,
said second eugagement portion either actuating or not
actuating said switching device in response to said first
engagement portion communicating with said surface,
thereby producing said mode signal.

31. The circuit card of claim 3, wherein said
n-bit and m-bit medes of operation require that the
circuit receive 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 jin rasponse to mode signal-

it nodes are required; and said card



detect which said n-bit and m bit nodes of operation said external devi ce
requires as a function of said surface of said card slot. . The
circuit card of claim3, wherein said n-bit and n}b|t nDdes of operation

are selected fromthe group consisting of 8-bit, 64- bi t
5. The circuit card of claim4, wherein said surf . H ﬁ“t* shaped
pursuant to at |east one of the Persggal Conputer ace

Associ ati on

12. The circuit card ¢f claim 11, wherein said
n-bit mode is a 16 bit mode requiring said first power
supply voltage level at about 5 voltes and said m-bit mode
is a2 32 biL mode requiring said sccond power supply
voltage level al about 3.3 volts.




and Japan El ectronic Industry Devel opnent Associ ation standards to identify
which of said n-bit and mbit nodes are required. 6. ‘The circuit card of
claim4, wherein said card slot sensing unit includes a novabl e nenber
operable to respond to said size and shape of said surface of said card
slot, said novabl e nenber causing said card slot sensing unit to produce
sai d node signal indicating which of,said nodes of operation said external
device requires. 7. The circuit céﬁ of claim®6, wherein said card sl ot
sensing unit includes a switching device in conmunication with said novable
menber such that said

PC CARD CAPABLE OF SWITCHING
BETWEEN 16-BIT AND 32-BIT OPERATION MODES

ABSTRACT OF THE DISCLOSURE

A PC card ingludes a circuit having a first function, a
circuit having a seqond function, a selector for
sclecting either the firxst or second function, and a
slot-type identification mechanism for idenlLifying the
type of PC card slot. 7The selector selects either the.
first or second function according to an identification
signal received from the slot-type identification
mechanism, Upon insertion inte a PC card slot, the PC
card self-identifies an operation mode.

Fig. 1




sw tchi ng device changes state in response to said novabl e nenber, thereby
causing said card slot sensing unit to produce said node signal. 8. The
circuit card of claim?7, wherein said switching device is a single pole
switch el enent which causes said node signal to exhibit either of first and
second states, each state indicating which of two nodes of operation said
external device requires. 9. . The circuit card of claim®6, wherein said
card slot sensing unit includes a sw tching device having :

FIG. 1




- 19 - first and second contacts, said novabl e nenber including an arm
which is cantilevered at one end and has an engagenent portion at its

di stal end, said engagenent portion including said first contact, said
second contact being di sposed adjacent to said first contact such that when
sai d engagenent portion comunicates with said surface of said card slot,
said first and second contacts either open or close in response to

cantil ever novenent of said novabl e nenBer, thereby produci ng said node

si gnal . T

FIG. 2
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10. The circuit card of claim®6, wherein said card slot sensing unit

I hcl udes a switching device and said novabl e nenber includes a slidable arm
having a first engagenent portion operable to communicate with said surface
of said card slot and a second engagenent portion operable to actuate said
swi tching device, said slidable arm being biased such that said second
engagenent portion does not actuate said swi tching device when said
interface is not received in said card 3l ot, said second engagenent portion
ei ther actuating or not actuating said switching device in response to said
first engagenent portion conmunicating with said surface,

' 1
FIG. 3 ! »
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t her eby producing said node signal. The circuit card of claim3, wherein
said n-bit and mbit nodes of operation require that the circuit receive
first and second power supply voltage |evels, respectively, fromsaid

external device, said circuit being operable to automatically adjust to

-sai d power supply voltage level in response to node signal. -20- 12. The
circuit card of claim1ll, wherein said
4

FIG. 5
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n-bit nmode is a 16 bit node requiring said first power supply voltage |evel
at- about 5 volts and said mbit node is a 32 bL node requiring said second
power supply voltage |evel at about 3.3 volts.

5
FIG. 7
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FIG. 10
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FIG. 11
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