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PCMCIA AUTOCONFIGURE PC CARD
Field of the Invention |

The present invention pertains to the PerSOnal Computer Memory
Card International Association (PCMCIA) interface. Specifically the
present invention involves a system enabiing a PC card to adaptively
identify itself to various standards of PCMCIA adapters and then be able
to identify the standard of adapter to which it is connected. '
Background of the Invention

There is not a single PCMCIA standard. Rather, there is a series
of PCMCIA standards with the newer standards having increased
capacity and capability over the older standards. The older, 16-bit
PCMCIA Release-1 and Release-2 standards (referred to herein as the
"16-bit standard”) are derivatives of the industry standard architecture
(ISA) computer bus. As such they support only slave devices. A newer,
32-bit PCMCIA standard is a derivative of the Peripheral Component
Interconnect (PCl) bus and thus supports both slave devices and bus
mastering devices.

The 32-bit mechanical specmcatnon is wrtually identical to that of
the 16-bit standard. Thus, 32-bit and 16-bit PC cards fit into both 32-bit
and 16-bit sockets. However, the pin definitions of the 16-bit and 32-bit
standards are substantially different. For example, the 16-bit standard
uses 16 pins for address information and another 16 pins for data; the
32-bit standard uses 32 pins for address information and the same 32
pins for data, multiplexing the pins between the two functions.

_ The 32-bit standard is designed to be backwards compatible with
'th_éﬂj 6-bit standard. Thus, a 32-bit adapter is able to properly control
and communicate with cards designed to either the 16-bit standard or
the 32-bit standard. Because the two standards are electrically
incompatible, the 32-bit adapter mimics a less-capable 16-bit adapter
when connected to a 16-bit card. The 32-bit standard defines signal
pins and a decoding process to allow a 32-bit socket to determine what
type of PC card is present.

The 32-bit standard does not requnre or suggest how 32-bit cards
could be backwards compatible with 16-bit standard adapters. That is,
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the 32-bit standard does not suggest how a PC card could be designed

to operate in a 16-bit standard socket and yet be able to take advantage

of the increased capabrlltles of a 32-bit socket when inserted into one.

Furthermore, there are not desrgnated pms nor a defined method to

enable a PC card to determlne the type of PCMCIA socket to Wthh it is

connected. ' : :

As 32-bit PCMCIA sockets become available on pers,onal
computers, new 32-bit PC cards will also become available. There will
be confusion in the marketplace as to Wthh cards can work with which

 sockets.

, Thus, there isa need for PCMCIA cards that can operate to the
full capabilities of either standard of PCMCIA socket. When ¢onnected
to a 32-bit socket, these cards would take advantage of the higher 32-bit
data rates and capabilities. When connected to a 16-bit socket, these

‘cards would limit therr functlonalrty to that allowed by the 16-b|t
standard. :

These cards must be strictly adherent to both speclflcatlons must
not reqmre any special dnvers to exist on the computer, and must
require no action or awareness by the system software or hardware
Thus, these cards' recognmon and confrguratlon process must rely
solely on the capabilities of the cards SRR ;

Furthermore these cards must be able to provide appropnate
information to the PCMCIA adapter before the card receives power
After these cards receive power, they must be able to detect the socket

"and conflgure themselves appropnately

- Siimmary of the Invention .

o Accordlng to the present invention, a PC card can adaptlvely
present itself to both 16-bit and 32-bit PCMCIA adapters. To a 16-bit
adapter the PC card appears to be a 16-bit PC card; to a 32 blt adapter,
the PC card appears to be a 32-bit PC card.

' This adaptive presentation is a result of how the card detect and
voltage sense plns are connected on the PC card. These pins are used
by the adapters to detect the type of PC card and its voltage :
requirements.’ '
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if the 16-bit standard and the 32-bit standard both require a card
detect pin or a voltage sense pin to be grounded on the PC card, then
that pin must appear grounded on the PC card. :

If the 16-bit standard requires a card detect pin to be grounded
on the PC card and the 32-bit standard requires that same pin to be
connected to a voltage sense pin on the PC card, then the card detect
pin is connected to the voltage sense pin on the PC card. The card
detect pin is also connected to ground via a pull-down resistor.

If the 16-bit standard and the 32-bit standard both require a
voltage sense pin to be open circuited, then the voltage sense pin is
connected to a cathode of a diode. The anode of the diode is connected
to a puli-up resistor. The type of PCMCIA adapter to which a PC card is
connected can be determined by sensing the voltage level at the anode
of the diode.

As a further aspect of the present mventnon if the 16-bit standard
requires a voltage sense pin.to be open-circuited and the 32-bit
standard requires the same voltage sense pin to be connected to one of
the card detect pins, then the voltage sense pin is connected to the card
detect pin via a switchable circuit element. The switchable circuit
element is conductive when its control input is open-circuited or
grounded. The control input is. connected to the power supply pin of the
PC card.

The voltage sense pin is also tmnnec_ted to the cathode of a
diode. The anode of the diode is connected to a pull-up resistor. Once
power is applied to the PC card, the voltage sense pin is no longer
‘connected to the card detect pin; the type of PCMCIA adapter to which
the PC card is connected can then be determined by sensing the
voltage level at the anode of the diode.

These and other features and advantages of the present
invention will be made more clear when .considering the following
specification when taken in conjunction with the appended drawings.
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Brief Description of the Drawings

FIG.1isa block diagram of a computer system including a PC
card that mcorporates the present invention. '

FIG. 2i IS a schema’nc diagram of a 3.3 volt 16- bit PC card
connected to a 16-b|t PCMCIA socket '

FiG. 3 is a schematic d|agram ofa3.3 volt 32-bit PC card
connectedto a 32-bit PCMCIA socket. R
FIG. 4 is a table of pin connectlons and a key used to-decode PC
card type. o -

FIG. 5is a schematic diagram of a 3.3 volt PC card connected to

" a 16-bit PCMCIA socket, the PC card mc_ludmg the initialization logic
shown in FIG. 1 that allows a PC card to appear as a 3.3 volt 16-bit card
* to a 16-bit adapter and as a 3.3 volt 32-bit card to a 32-bit adapter.

FIG. 6 is a schematic dlagram of the 3.3 volt PC card of FIG. 5
connected to a 32-bit socket. -

FIG. 7 is a schematic diagram of another initializat'ion logic that
allows a PC card to appear as a 3.3/X.X volt 16-bit card to a 16-bit
adapter and as a 3.3/X.X volt 32-bit card to a 32-bit adapter.

' FIG. 8 is a schematic diagram of another initialization logic that
allows a PC card to appear as a X.X volt 1’6‘-bit- card to a 16-bit adapter
-and as a X.X volt 16-bit card to a 32-bit adapter. :
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Detailed Description of the Invention

Referring now to the drawings, and particularly to FIG. 1, a PC
card 10 according to the present invention connécts to a PCMCIA
adapter 12 via a PCMCIA connector 14. The adapter 12 and connector
14 together can be referred to as a "PCMCIA socket” 15. The adapter
communicates with the host microprocessor 16 of the host computer 17
via a bus 18. The adapter can be either a 16-bit adapter or a 32-bit
adapter.

The functionality of the PC card 10, whether it is RAM, ROM, hard
drive, SCSI interface, faxmodem, or some other function, is performed
by its core 20. An initialize logic 24 detects the type of adapter 12 to
which the PC card 10 is connected and provides a signal on a
conductor 26 to a "personality block" 22.

The personality block 22 provides interface support to the core 20
for both 16-bit and 32-bit standards. As such, the personality block 22
routes the various electrical signals from the core 20 to the appropriate
pins of the connector 14 for the 16-bit and 32-bit standards. The

| personality block 22 also accommodates the different interface
protocols used by the 16-bit and 32-bit standards. The personality block
22 selects the appropriate routing and protocol to use depending on the
signal received from the initialization logic 24 via conductor 26.

The present invention enables the PC card 10 to properly
initialize with either type of adapter 12. Initialization occurs whenever
the host computer 17 powers up or when a PC card 10 is connected toa

: PCMCIA socket 15. -

' - Initialization of a PC card 10 in a PCMCIA socket 15 is a two-part
process First, the PCMCIA adapter 12 recognizes the existence of an
appropriate PC card 10. That is, the PC card 10 presents itself to the
socket 15 as having the greatest capabilities that the socket can
properly use. Second, the PC card 10 identifies the type of PCMCIA
socket 15 and behaves appropriately.

Referring now to FIG. 2, a 16-bit adapter uses two card detect
pins named -CD2 and -CD1 (that is, -CD[2:1], where the prefix hyphen
"-" signifies that these signals are active low) to detect when a PC card
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10 is connected to its connector 14. Resistors R1 and R2 in the socket
15 pull the card detect pins -CD[2:1] high when a card is not inserted.
Accordlng to the 16- blt and 32-bit standards, the ‘pull-up resistors R1

~ and R2 must have resistances of at least 10 kllO ohms.

PC cards 10 that implement the 16-bit PCMClA interface connect
the card detect pins -CD[2:1] to ground mternally on the card thereby
causing the corresponding inputs to the two card detect buffers U1, U2
on the socket 15 to be pulled low when the card 10 is mserted into the
PCMCIA socket 15. The socket 15 does not recognize the presence of a
card 10 until it samples. both card detect plns low. Although not shown
as such in the schematic diagram, the card. detect pins are located at
opposite ends of the connector 14 to ensure that both sides of the PC
card are frrmly seated before the card is detected

Once a 16-bit. adapter 12 detects a PC card 10, it can determine
the card's voltage requirements by checkin:g;,the.'two voltage sense pins

- -V§[2:1]. As shown in the table of FIG. 4, depending. ona 1_6-bit card's

voltage requirements, it can either ground or leave open-circuited its
voltage sense pins. Two pull-up resistors R3, R4 enable the voltage
sense buffers U3, U4 to determine the status of the voltage sense pins.
The exemplary ccn_nections shown in FIG. 2 signify a 3.3 volt 16-bit PC
card. . _ . _ _ :
Referring. now to FIG. 3, a 32-bit _adapter 12 uses the same four
pins of the connector 14 that are used by a 16-bit adapter to detect and

.- decode .a PC card 10. Similar to the 16-bit standard a 32-bit adapter

A

detects the presence of a PC card 10 when both of the card detect pins
GGD&Z 1]# go to ground. (The 32-bit standard renames the pins and
uses an octothorp "#" to signify that a srgnal is actrve low. As used
herein, the 16-bit names are used when refer_nng_to a 16-bit adapter, the
32-bit names when referring to a 32-bit adapter. and bcth_names when

- referring to either-or both standards. of adaptere,_) in the absence of a PC

card, two pull-up resistors R5, R6 pull the inputs of the card detect

buffers U5, U6 high. .
As shown in the table of FIG 4,32- blt PC cards 10 do not connect

both card detect pins CCD[2:1]# to ground. Ins_tead. a 32-bit PC card
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connects one of the card detect pins to one of the voltage sense pins
CVSJ2:1]. The adapter 12 uses this connectuon to determine the PC
card's voltage requirements. :

To ensure that the card detect pins CCD[2 1]# go low when a PC
card 10 is inserted into the socket 15, two PCMCIA adapter drivers U7,
U9 force the voltage sense pins low. Thus, whether a PC card connects
one of its card detect pins to ground or to a voltage sense pin, the input
to the socket's corresponding card detect input buffer U5, U6 will be
pulled low when the PC card is inserted into the socket 15.

Note that a 16-bit socket 15 cannot detect a typical 32-bit card 10
that does not have the initialization logic 24 according to the present
invention. As discussed above, a 32-bit card connects one of its voltage
sense pins CVS[2:1] to one of its card detect pins CCD[2:1]#. However,
a 16-bit socket does not drive its voltage sense pins -VS[2:1] low;
instead it leaves them open-circuited or pulled up. In either case, the
16-bit socket 15 will not detect the card detect. pin connected to a
voltage sense pin as grounded.

After a 32-bit adapter 12 detects the presence of a PC card 10,
the adapter pulses the two voltage sense pins CVS[2:1] high separately
and watches the card detect pins CCD[2:1]# for any change. A change
in a card detect pin signifies a connection between that pin and the
voltage sense pin being pulsed high. For example, referring to FIG. 3,
the PC card 10 connects the first card detect pin CCD1# to the first
voltage sense pin CVS1 via conductor 32 while leaving the second
\?qffage:sense pin CVS2 open-circuited. When the adapter 12 pulses

theflrst voltage sense pin high, the first card detect buffer U6 detects the
first card detect pin going high. When the adapter pulses the second
voltage sense pin, neither card detect pin changes state..

Once the 32-bit adapter 12 has identified the PC card 10, it again
drives the voltage sense pins CVS[2:1] low. According to the 32-bit
standard, an adapter must drive the CVS pins low at all times except
when determining the card type and Vcc requirements. The adapter then
provides power to the PC card.
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Referring now to FIG. 4, the 32-bit standard defines twelve
different types of PC cards 10. Six of these card types use the 16-bit
standard. The remaining six use the 32-bit standard. The cards also
vary according to their voltage requirements. The card detect pins
-CD[2:1]/CCD[2:1]#, the voltage sense pins -VS[2:1)/CVS([2:1], and a
mechanical "key" indicate the type of a PC card. The key prevents a
card that must use less than 5 volts from being inserted mto a socket 15
that can only provnde 5 volts. : :

One aspect of the present invention is to enable a PC card to

- appear like a 16-bit-card to a 16-bit socket 15 and to appear like a 32-bit
card to a 32-bit socket 15. Since no 32-bit card can use a 5-volt power
supply, and thus no 32-bit card has the 5-voit key, no PC card can be
made to appear like a 16-bit card that has a 5-volt key and also appear
like a 32-bit card to a 32-bit socket 15.

The schematic diagrams of FIGS. 5-6 show the input logic 24
(FIG. 1) connections for the two card detect pins -CD[2:1)/CCD{2:1}# (the
notations for both the 16-bit and 32-bit standards are listed separated by
a slash) and the two voltage sense pins -VS[2:1}/CVSj[2:1]. The PC card
10 connects the second card detect pin -CD2/CCD2# to ground. The
first card detect pin -CD1/CCD1# is connected to the first voltage sense
pin -VS1/CVS1 with a pull-down resistor R9. The pull-down resistor
preferably has a resistance less than 750 ohms. The second voltage
sense pin -VS2/CVS2 is connected to the cathode of a diode D1. The
anode of the diode is connected to a pull-up resistor R10. The signal at
tHe. diode's anode is provided to the personality block 22 of the PC card

' 10¢via conductor 26 as shown in FIG. 1. Preferably, diode D1 has a low
forward drop voltage, and may be a Schottky diode:

Referring now to FIG. 5, the second card detect buffer U1 sees
the card detect pin -CD2 as grounded. The voltage at node 50 is
detected by the buffers U2, U4 connected to the first card detect pin
-CD1 and the first voltage sense pin -VS1. This voltage is determined by
the voltage divider formed by the two parallel pull-up resistors R2, R4 in
series with the pull down resistor R9. If the pull-up resistors have their
minimum values as allowed by the standard of 10 kilo-ohms, the voltage
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at node 50 is four to thirteen percent of the power voltage V¢c. This
voltage is sufficiently iow to be detected as a logical low. The second
voltage sense buffer U3 sees the second voltage sense pin -VS2 as not
grounded, and thus apparently open circuited. Therefore, the card of
FIG. 5 appears to a 16-bit'socket 15 to be identical to the 3.3-volt, 16- bnt
PC card of FIG. 2. :

Referring- now to FIG. 6, the second card detect buffer U5 sees
the corresponding card detect pin- CCD2# as grounded. The voltage at
node 60 is detected by the buffer U6 connected to the first card detect
pin CCD1#. Before the 32-bit adapter 12 recognizes the existence of a
PC card 10, the voltage sense drivers U7, U9 drive the voitage sense
pins CVS[2:1] low. The voltage at node 60 is determined by the voltage
divider formed by the pull-up resistor R6 in series with the two effectively

- parallel resistors R8, R9. Because of the low resistance of terminating
resistor R8, being on the order of 50 ohms, the resistance of the pull-
down resistor R9 is largely superfluous. The 32-bit adapter 12 thus
recognizes both card detect pins as logic lows.

Once the 32-bit adapter 12 recognizes the existence of the PC
card 10, it separately pulses the voitage sense pins CVS[2:1] high. The
diode D1 enables the second voltage sense pin to appear as open
circuited and also protects the personality block 22 from any excess
current from the driver U7, .

When the socket 15 puises the first voitage sense pin CVS1 high,
the socket 15 watches for voltage changes present at the inputs to the
card detect buffers U5, U6. While the output of the first voltage sense

.'dﬂver U9 is high, the voltage at the first card detect buffer U6 is
determined by the parallel combination of terminating resistor R8 and

~ pull-up resistor R6 in series with the pull-down resistor R9. The resulting
voltage is sufficiently high to be a logical high. Thus, the initialization
logic 24 allows the PC card 10 to appear as a 3.3 volt 32-bit card to the
32-bit adapter 12.

| Appearing to be an appropriate PC card 10 is only half of the
process, the card must also be able to detect which type of socket 15 to
which it is connected when the card is powered up. A connection 26 to
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one of the voltage sense pins -VS[2:1_]/C_VS[2:1] enable the PC card to
make this detection.

The older 16-bit PCMCIA standard has allbwed these pins to.

- either remain unconnected or have pull-up resistors R3, R4 as shown in
FIG. 5. The 32-bit standard requires the voltage sense pins to be driven
low except when the socket. 15 is pulsing them to detect the PC card

- type. This pulsing occurs before the PC card receives power and thus
does not interfere with the card's detection of the socket typé

The pull-up resistor R10 connected to the second voltage sense
pm -VS2/CVS2 ensures that a 16-bit socket 15 will provide a logic high
voltage to the personality block 22 via conductor 26. A 32-bit socket 15
provides a logic low voltage via conductor 26. :

To summarize, the exemplary embodiment of the invention
shown in FIGS. 5-6 enables a PC card 10 to present itself as either a
16-bit or 32-bit card, depending on the type of socket 15 to which it is
connected. When the PC card receives power, it watches one of the
voltage sense pins -VS2/CVS2 to determine the type of socket 15.

The present invention can be used to enable PC cards 10 having
voltage requirements other than 3.3 volts to work in both 16-bit and 32-
bit sockets 15, and take advantage of the increased capabilities of the
32-bit standard. As shown in the sixth row of the table:in FIG. 4, a 16-bit
socket 15 expects a PC card that operates on either 3.3 volts or X.X
volts to ground both of the card detect pins -CD[2:1] and both of the
voltage sense pins -V§[2:1). (The 32-bit standard provides for two

-sapply voltages less than 3.3 volts. The exact value of these voltages

" renot yet defined. Thus, the 32-bit standard refers to them as X.X and
Y.Y volts, where X.X is less than 3.3 and Y.Y is less than X.X.) However,
the seventh row shows that a 3.3/X.X voit 32-bit card.connects pins
CCD2# and CVS2 to each other and grounds pins CCD1# and CVS1.

‘Refer now to FIG. 7, which shows initialization logic 24 for a PC
card that uses either 3.3 or X.X volts. Using the 16-bit names, the
initialization logic 24 grounds pins -CD1 and--VS1. Pins -CD2 and -VS2
are interconnected via a transistor switch Q1 whose gate is connected
to the card's power pin Vcc. In the absence of Ve, the switch Q1 is
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conductive. Pin -CD2 is also connected to a puli-down resistor R11. The
second voltage sense pin -VS2 is connected to a diode D2 and pull-up
resistor R12 as was described for FIGS. 5-6. Preferably, diode D2 has a
low forward drop voltage.

When the PC card 10 of FIG. 7 is connected to a 16-bit socket 15,
pins -CD1 and -VS1 will appear grounded. Pin -CD2 will also appear
grounded because of the pull-down resistor R11. Pin -VS2, being
connected to the pull-down resistor R11 via the conductive switch Q1
will also appear grounded. Once detection has finished, the socket 15
may provide power V¢ to the card.

Note that the initialization logic 24 may fail partially depending on
the implementation of the 16-bit socket 15. If the socket 15 provides '
power V¢ to the card before determining what type of card is
connected, the transistor switch Q1 will not be conductive. The second
voltage sense pin -VS2 will appear to be open-circuited and thus
identical to the circuit described in FIG. 5. Thus, the card will be
recognized as a 3.3 volt, 16-bit card and operate accordingly. The
socket 15, however, will not detect that the card has the lower X.X volt
capability. | |

The initialization logic 24 may fail more dramatically if the socket
15 continues to monitor the second voltage sense pin -VS2 after
proViding power V¢ to the card 10. In such a case, the socket 15 will
detect pin -VS2 going from an apparently grounded'state to an

- apparently open-circuited state. Because of the looseness of the 16-bit
standard, it is impossible to predlct how a 16-bit socket 15 may respond
to such a change.

‘When the card of FIG. 7 is connected to a 32-bit socket 15, the
socket 15 will detect the first card detect pin CCD14# as grounded. The
second card detect pin, being connected to the pull-down resistor R11
will also appear grounded to the socket 15. During this detection,
according to the 32-bit standard, both voltage sense pins CVS[2:1] will
be driven low and the power pin Vcc will be grounded internal to the
socket 15. '
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~ Once the 32-bit socket 15 detects the presence of a PC card, it
pulses the voltage sense pins CVS[2:1] high to determine their
respective connections. The socket 15 will detect the first voltage sense
pin CVS1 as being grounded. Furthermore, because of the transistor
switch Q1, the second voitage sense pin CVS2 will appear connected to
the second card detect pin CCD2#. o

The card 10 must also detect the type of socket 15 to WhICh it is
connected. For either type of socket 15, this detection will occur once
the power Ve has been applied to the card, thereby making transistor
switch Q1 nonconductive. The voltage level of the second voltage

- sense pin -VS2/CVS2 determines the type of socket 15 in the same
manner as discussed with respect to FIGS. 5-6. This voltage is provided
to the personality block 22 via conductor 26. _

Referring again to the table of FIG. 4, it can be seen that a
3.3/X.X/Y.Y volt 32-bit PC card 10 is encoded nearly the same as a
3.3/X.X volt 32-bit card. A simple modification of the initialization logic
24 shown in FIG. 7 can enable a 3.3/X.X/Y.Y volt 32-bit card to appear
as such to a 32-bit socket 15, yet appear as a 3.3/X.X volt 16-bit card to
a 16-bit socket 15. As modified, the initialization logic grounds the

~ second voltage sense pin -VS2/CVS2 and connects the first voltage
sense pin -VS1/CVS1 to the transistor switch Q1 and the anode of the
diode D2. The connections for the card detect pins -CD[2:1}/CCD[2:1}#
remain the same. :

L Refer now to FIG 8, which shows initialization logic 24 for an X.X
-'let?eard 10 that appears as a 16-bit card to a 16-bit socket 15 and as a
'3Z-btt'card to a 32-bit socket 15. The initialization logic interconnects the
second card detect pin -CD2/CCD2i# and the second voltage sense pin
-VS2/CVS2, and connects both of them to a pull-down resistor R13.
The first card detect pin -CD1/CCD1# is grounded while the first voltage
sense pin -VS1/CVS1 is connected to a diode D3 and a pull-up resistor

R14. The anode of the diode is connected to the personality block 22
via conductor 26.

When connected to a 16-bit socket 15, both card detect pins
-CD[2:1] and the second voltage sense pin -VS2 appear as grounded.
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The first voltage sense pin -VS1 appears to be open-circuited. Referring
briefly to FIG. 4, the ninth row of the table shows this to be the proper
connections for an X.X 16-bit card 10. ‘ |

When connected to a 32-bit socket 15, the second voltage sense
pin CVS82 is driven low by the corresponding driver. Because of this,
and the pull down resistor R13, the second card detect pin CCD2#
appear as a logic low. The first card detect pin CCD1# also appears as
a logic low.

When pulsing the voltage sense pins CVS[2:1], the 32-bit socket
15 will detect pins CCDZ# and CVS2 to be interconnected and pin
CVS1 as open-circuited. Referring again to FIG. 4, the tenth row of the |
table shows this to be the proper connections for an X.X 32-bit card 10.

After the PC card 10 receives power, the initialization logic 24 will
provide a voltage via conductor 26 to the personality block that indicates
the type of the socket 15. This voltage is determined in the same
manner as described above for the initialization logic 24 of FIGS. 5-7.
Thus, the PC card is able to determine the type of socket 15 to which it is
attached.

Referring again to the table of FIG. 4, it can be seen that a X.X/Y.Y
volt 32-bit PC card 10 is encoded nearly the same as a X.X volt 32-bit
card. A simple modification of the initialization logic 24 shown in FIG. 8
can enable a X.X/Y.Y volt 32-bit card to appear as such to a 32-bit
socket 15, yet appear as a X.X voit 16-bit card to a 16-bit socket 15. As
modified, the first card detect pin -CD1/CCD1# and the second voltage

_sense pin -VS2/CVS2 are interconnected, with both pins connected to
the pull-down resistor R13. The second card detect pin -CD2/CCD2# is
connected to ground. The first voltage sense pin -VSI/CVSI would
remain connected to the diode D3 and pull-up resistor R14 as shown in
FIG. 8. |

The terms and expressions which have been employed in the
foregoing specification are used therein as terms of description and not
of limitation, and there is no intention, in the use of such terms and
expressions, of excluding equivalents of the features shown and



WO 96/14689 PCT/US95/14738

-14-

described or portions thereof, it being recognized the scope of the
invention is defined and limited only by the claims which follow.

?
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- What is claimed is:

A method of interfacing a PC card with a PCMCIA adapter such

that said PC card can adaptively identify as a 16-bit PC card to

said adapter if said adapter is implementing a 16-bit PCMCIA

standard and as a 32-bit PC card to said adapter if said adapter

is implementing a 32-bit PCMCIA standard, and such that said

PC card can detect which one of said PCMCIA standards is being

implemented by said adapter, the PC card including at least one

card detect pin and at least one voltage sense pins, the method

comprising the steps of:

if the 16-bit PCMCIA standard and the 32-bit PCMCIA standard
require a card detect pin to be grounded, grounding said
-card detect pin on said PC card;

if the 16-bit PCMCIA standard and the 32-bit PCMCIA standard
‘require a voltage sense pin to be grounded, grounding'

- said voltage sense pin on said PC card;

if the 16-bit PCMCIA standard requires a card detect pin to be
grounded and the 32-bit PCMCIA standard requires said
card detect pin to be connected to a voltage sense pin,
connéctihg said card detect pin to said voltage sense pin
and connecting a pull-down resistor between said card
detect pin and ground; |

it-the 16-bit PCMCIA standard and the 32-bit PCMCIA standard
require a voltage sense pin to be open circuited,
.connecting said voitage sense pin to a cathode of a diode
and connecting an anode of said diode to a pull-up
resistor; and '

‘sensing a voltage level at said anode of said diode to detect

which one of said PCMCIA standards is being
implemented by said PCMCIA adapter.

The method of Claim 1, further comprising the step of:

—_—
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if the 16-bit PCMCIA standard requires a voltage sense pin to be
open circuited and the 32-bit PCMCIA standard requires
said voitage sense pin to be connected to a card detect
pin,' connecting said voltage-.éense‘ pin.-to said card detect
pin via a switchable circuit element that is open-circuited
‘when a control input of said switchable circuit element is
connected to a logical high, and connected said control
“input to a voltage supply pin of said PC card,;
connecting a cathode of a second diode to said voltage sense
- pins and connecting an anode of saud second diode to a
pull-up resistor; and s
sensing a voltage level at said anode of sand second diode to
detect which one of said PCMCIA standards is being
implemented by said PCMCIA adapter.

. -16-

3.  APCMCIA PC card able to adaptively: identify as a 16-bit PC card
to a PCMCIA adapter if said adapter is implementing a 16-bit
PCMCIA standard and as a 32-bit PC card to said adapter if said
adapter is implementing a 32-bit PCMCIA: standard, and able to
detect which one of said PCMCIA standards is being
implemented by said adapt':e'r. said PCMCIA PC card comprising:
a plurality of card detect pins; '
a plurality of voltage sense pins;
if the 16-bit PCMCIA standard and the 32-bit PCMCIA standard
~ require a card detect pin to be grounded, a connection
between said card detect pin and ground on said PC card;
if the 16-bit PCMCIA standard and the: 32:bit PCMCIA standard
require a voltag'e sense pin to be grounded, a connection
between said voltage sense pin and. ground on said PC
card; . -
it the 16-bit PCMCIA standard requ:res a card detect pin to be .
grounded and the 32-bit PCMCIA standard requires said
card detect pin to be connected to-a voltage sense pin, a
connection between said card detect pin and said voltage
\
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sense pin and a pull-down resistor connected between
said card detect pin and ground;

if the 16-bit PCMCIA standard and the 32-bit PCMCIA standard
require a voltag'e sense pin to be open circuited, an
anode, where a cathode of said anode is connected to
said voltage sense pin, and a pull-up resistor connected to
an anode of said diode, whereby said PC card can detect
which one of said PCMCIA standards is being
-implemented by said PCMCIA adapter by sensing a
voltage level at said anode of said diode.

4, A PCMCIA PC card, comprising:

a ground pin;

a power supply pin;

first and second card detect pins;

first and second voltage sense pins;

a connection between said second card detect pin and said
ground pin;

a first resistor connected between said first card detect pin and
said ground pin;

a connection between said first card detect pin and said first
voltage sense pin;

a diode having an anode and a cathode, where said cathode is
connected to said second voltage sense pin;

a second resistor connected between said anode of said diode
and said power pin.
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