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PCMCIA AUTOCONFIGURE PC CARD 
Field of the Invention 

PCT/US95J14738 

The present invention pertains to the Personal Computer Memory 

Card International Association (PCMCIA} interface. Specifically the 

present invention involves a system enabling 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 (PCI) bus and thus supports both slave devices and bus 

mastering devices. 

The 32-bit mechanical specification is virtually 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 

the<16-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 caret 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 require 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 capabilities of a 32-bit socket When inserted into one. 
Furthermore, there are not designated piiis nor a defined method to 
enable a PC card to determine the type of.PCMCIA sockefto which it is 
connected. 

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

Thus, there is a need for PCMCIA cards that can operate to the 
full capabilities of either standard of PCMCIA socket. When connected 
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 their functionality to that allowed by the 16-bit 
standard. 

These cards must be strictly adherent to both specifications, must 
not require any special drivers to exist on the computer,· and must 
require no action or awareness by the system software or hardware. 
Thus, these cards' recognition and configuration process must rely 
solely on the capabilities of the cards. 

Furthermore, these cards must be able to provide appropriate 
information to the PC MC IA adapter before the card· receives power. 
After these cards teceive power, they must be a:ble to detect the socket 
-a~d configure themselves appropriately . 
. SUinmary of the Invention. . 

According to the present invention, a PC card can adaptively 
present itself to both 16-bit and· 32-bit ·PC MC IA adapters~ To a 16-bit 
adapter, the PC card appears to be a f6-bit PC card; to a 32-bit 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 pins are connected on the PC card. These pins are used 
by the adaP.ters to detect.the type of· PC card and its voltage 

requirements. 

f 
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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 pull-up resistor. The type of PC MC IA 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 invention, if the 16-bit standard 

requires a voltage sense pin to be open-circuited ~nd 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 caret 

The voltage sense pin is also connected to the cathode of a 

cl_iode. 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 detectpin; 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. 1 is a block diagram of a computer system including a PC 

card that incorporates the present invention. : 

FIG. 2 is a schematic diagram of a 3.3 volt 16-bit PC card 

connected to a 16-bit PCMCIA socket. 

FIG. 3 is a schematic diagram of a 3.3 volt 32-bit PC card 

connected to a 32-bit PCMCf.A socket. 

FIG. 4 is a table of pin connections and a key used to decode PC 

card type. 

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

a 16-bit PCMCIA socket, the PC card including 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 diagram of the 3.3 volt PC card of FIG. 5 

connected to a 32~bit socket. 

FIG. 7 is a schematic diagram of another initialization 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 a.ppe~r as a X.X volt 16 .. 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 1 o according to the present invention connects 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 1 O 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-b.it 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 i.Jsed 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 1 O to properly 
initialize with either type of adapter 12. Initialization occurs whenever 
the host computer 17 powers up or when a PC card 1 O is connected to a 
PtMCIA socket 15. 
-4~'- .. . 

- ·. ".~ · Initialization of a PC card 1 O in a PCMCIA socket 15 is a two-part 

process. First, the PCMCIA adapter 12 recognizes the existence of an 
appropriate PC card 1 o. That is, the PC card 1 O presents itself to the 
socket 15 as having the greatest capabilities that the socket can 
properly use. Second, the PC card 1 O identifies the type of PCMCIA 

socket 1 5 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 ..yhen 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. 
According to the 16-bit and 32-bit standards, the ipull-up resistors R1 
.and R2 must have res.istances of at least 10 kilo-ohms. 

PC cards 1 O that implement the 16-bit PCMCIA interface connect 
the card detect pins -CD[2:1]to ground internally on the ca;rd, thereby 
causing the corresponding inputs to the two card detect buffers U1, U2 
on the socket 15 to be pulled low when the card 1 O is inserted into the 
PCMCIA socket 15. The socket 15 does not recognize the presence of a 
card 1 o until it samples both card detect pins low. Although not shown 
as such in the schematic diagram, the card detect pins are located at 
opposite ends ofthe connector 14 to ensure that both sides of the PC 
card are firmly seated bet.ore the card is d~te.cted. 

Once a 16-bitadapter 12 detects a PC. card 1 o, it can determine 
the card's voltage requirements by checking.the. two voltage sense pins 

. -VS[2:1]. As shown in the table of FIG. 4, depending on a 16-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 connectio~s 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 
detects the presence of a PC card 1 o when both of the card detect pins 

\¢.'epf2:1 )#go to ground. (The 32-bit standard renames the pins and 
uses an octothorp "#:" to signify that a signal is active low. As used 
herein, the 16-bit names are used when referring to a 16-bit adapter, the 
32-bit names when referring to a 32-bit adapt~r. and both_names when 
referring to either· or both standards of adapters~) In the absence of a PC 
card, two pull-up resistors RS, .R6 pull the inputs of the ~ard detect 
buffers US, U6 high. 

As .shown in the table of FIG. 4,· 32-bit PC cards 1 O do not connect 
both card detect pins CCD[2:1 ]# to ground. Instead, a 32-bit PC card 

( 
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connects one of the card detect pins to one of the voltage sense pins 

CVS[2:1 ]. The adapter 12 uses this connection to determine the PC 

card's voltage requirements. 

To ensure that the card detect pins CCD[2:1 ]# go low when a PC 

card 1 O 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, US 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 1 O 

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 1 o, 
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. Forexample, referring to FIG. 3, 

the PC card 1 O connects the first card detect pin CCD1 #to the first 

voltage- sense pin CVS1 via conductor 32 while leaving the second 

Vqftage sense pin CVS2 open-circuited. When the adapter 12 pulses 

'the first voltage sense pin high, the first card detect buffer US 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 V cc requirements. The adapter then 

provides power to the PC caret 
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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 into a socket 15 

that can only provide 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 1 5 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-vC?lt 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]/CVS[2:1]. The PC card 

1 O connects the second card detect pin -CD2/CCD2# to ground. The 

first card detect pin -CD11CCD1 # 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 01. The 

a~()de Of th& diode is connected to a pull-up resistor R10. The signal at 

the-diode's anode is provided to the personality block 22 o,f the PC card 

1~:V1aconductor26 as shown in FIG. 1. Preferably, diode 01 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 ,,co2 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 A9. If the pull-up resistors have their 

minimum values as allowed by the standard of 1 O kilo-ohms, the voltage 

.. 

( 
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at node 50 is four to thirteen percent of the power voltage Vee· This 

voltage is sufficiently low to be detected as a logical low. The second 

voltage sense buffer U3 sees the second Voltage sense pin -VS2 as not 

grounded, and thl.Js apparently open circuited. Therefore, the card of . 

Fl~. 5 appears to a 16-bit socket 15 to be identical to the 3.3-volt, 16-bit 
PC card of FIG. 2. 

Referring now to FIG. 6, the second card detect buffer U5 sees 

the corresponding card detect pin CCD2# as groundetj. 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 voltage sense 

pins CVS[2:1] low. The voltage at node 60 i.s determined by the voltage 
divider formed by the pull-up resistor R6 in series with the two effectively 

parallel resistors RS, R9. Because of the low resistance of terminating 

resistor RS, 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 1 O, it separately pulses the voltage sense pins CVS[2:1] high. The 
diode 01 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 pulses the first voltage sense pin CVS1 high, 
th~ socket 15 watches for voltage changes present at the inputs to the 

~rd detect buffers U5, U6. While the output of the first voltage sense 

d~ef U9 is high, the voltage at the first card detect buffer U6 is 

determined by the parallel combination of terminating resistor RS 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 1 O to appear as a 3.3 volt 32-bit card to the 

32-bit adapter 12. 

Appearing to be an appropriate PC card 1 O 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]/CVS[2:1) enable the PC card to 

make this detection. 

The older 1~-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 type. 

The pull-up resistor R1 O connected to the second voltage sense 

pin -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 1 O 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 1 O 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 -VS[2:1]. (The 32-bit standard provides for two 

supply voltages less than 3.3 volts. The exact value of these voltages 

a~notyet defined. Thus, the 32-bit standard refers to them as X.X and 
. >· p • 

Y.Yvolts, 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 volt 32.,.bit card conne.cts pins 

CCD2# and CVS2 to each other and grounds pins CCDl# 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 01 whose gate is connected 

to the card's power pin Vee· In the absence of Vee. the switch 01 is 

.• 

f 
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conductive. Pin -C02 is also connected to a pull-down resistor R11. The 
second voltage sense pin -VS2 is connected to a diode 02 and pull-up 
resistor R12 as was described for FIGS. 5-6. Preferably, diode 02 has a 

low forward drop voltage. 

When the PC card 1 O of FIG. 7 is connected to a 16-bit socket 15, 
pins -C01 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 cc 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 cc 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 ~ard 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 powerVcc 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 
st~ndard, it is impossible to predict. how a 16-bit socket 15 may respond 
to such a change. 

· When the card of FIG. 7 is col"!nected to a 32;.bit socket 15, the 

socket 15 will detect the first card detect pin CC01# 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 Vee 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 01 , the second voltage sense pin CVS2 will appear connected to 

.the second card detect pin CC02#. 

The card 1 O 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 Vee has been applied to the card, thereby making transistor 

switch 01 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 1 O 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/V.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 01 and the anode of the 

diode 02. The connections for the card detect pins -CD[2:1]/CC0[2:1 ]# 

remain the same. 

. Refer now to FIG. 8, which· shows initialization logic 24 for an X.X 

~O:li!:~ard 1 O that appears as a 16-bit card to a 16-bit socket 15 and as a 

~bit:' card to a 32~bit socket 15. The initialization logic interconnects the 
~ ·. ·. 

second card detect pin -C02/CC02#· and the second voltage sense pin 

-VS2/CVS2,and connects botho.f them to a pull-down resistor R13. 

The first card detect pin -C01/CCOt# is.grounded while the first voltage 

sense pin -VS1/CVS1 is connected to a diode· 03 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 

-C0[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 1 O. 

When connected to a 32-bit socket 15, the second voltage sense 
pin CVS2 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 CCD2# 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 1 O. 

After the PC card 1 O 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 1 O 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.'XN. Y volt 32-bit card to appear as such to a 32-bit 
socket 15, yet appear as a X.X volt 16-bit card to a 16-bit socket 15. As 
mqdified, the first card detect pin -CD1/CCD1# and the second voltage 
·se:nse 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 -VSl/CVSI would 
remain connected to the diode 03 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 
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described or portions thereof, it being recognized the scope of the 

invention is defined and limited only by the claims which follow. 

. . ·i. 
-.!'·:.:"· 

~;·· -~~-~~ .. ·. 

.. 

f 
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What is claimed is: 

1. 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, 

connecting said card detect pin to said voltage sense pin 

and connecting a pull-down resistor between said card 

detect pin and ground; 

if· the 16-bit PCMCIA standard and the 32-bit PCMCIA standard 

require a voltage sense pin to be open circuited, 

. connecting said voltage 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. 

2. 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 voltage sense pin to be connEtcted to a card detect 

pin, connecting said voltage.sense 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 said second diode to a 
pu11.:.up resistor; and 

sensing a voltage level at said anode of said second diode to 

detect which one of said PCMCIA standards is being 

implemented by said PC MC IA adapter. 

3. A PCMCIA ·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 PCMCIAstandard, and able to 

detect which one of said PCMCIA standards is being 

implemented by said adapter. 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 PC MC IA standard and the· 32•bit PCMCIA standard 

require a voltage sense pin to be grounded, a connection . 

between said voltage sense· pin and ground on said PC 

card; 

if the 16-bit PCMCIA standard requiresa 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 

ilif 1f iilflf Wii 
j' .. 
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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 voltage 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. 


