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A System for enabling a PC card (10) to approximately function in the 16-bit and 32-bit standard PCMCIA environments. If the
16-bit standard and the 32-bit standard requires a pin to be connected in a certain manner, then the pin is connected in that manner. If the
16-bit standard requires a card detect pin (24) to be grounded and the 32-bit standard requires that same card detect pin (24) to be connected
to a voltage sense pin (26), then the card detect pin and voltage sense pin are connected (26), and the card detect pin (24) is connected to
ground via a pull-down resistor. After initialization, the standardofthe PCMCIA adapter (12) can be detected by sensing the voltage of an
open-circuited volmge sense pin.
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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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of the increased capabilities of a 32-bit socket when inserted into one.
Furthernmore, there are not designated pins nor a defined nmethod to
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connect ed. As 32-bit PCMCI A sockets becone avail abl e on

per sonal conputers, new 32-bit PC cards will al so becone avail abl e.
There wi || be confusion in the mar ket pl ace as to which cards can
wor k wi th which sockets. . Thus, there is a need for
PCMCI A cards that can operate to the 2. full capab| lities of either
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to a 32-bit socket, these cards would take advantage of the higher 32-bit
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These cards must be strictly adherent to both speclflcatrons must
not reqmre any special drlvers 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 app’ropriate
information to the PCMCIA adapter before the card receives power
After these cards receive power, they must be able to detect the socket

"and confrgure themselves appropnately

- Siimmary of the Invention

o Aocordlng 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 pins are connected on the PC card. These pins are used
by the adapters to detect the type of PC card and its voltage :
requirements. - '



vol tage sense pins are connected on the PC card. These pins are used
by the adapters to detect the type of PC card and its voltage
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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 nust appear grounded:on the PC card. If the 16-bit
standard requires a card detect pin to be gr-@unded on the PC card
and the 32-bit standard requires that sane pin to be connected to a

vol tage sense pin on tHhietheq Glbh%iaridm'd dritethead2tbi estasdard both requirenai card
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of the di ode. 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.



As a further aspect of the present invention, if the 16-bit standard
requires a voltage sense pin to be open-circuited and the 32-bit
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- the card detect pins, then the voltage sense pin is connected to the card
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\IggT??J/Ség?Bi 4738  FliG.3isa schematic d|agram ofa3.3 volt 32-bit PC card A-
connectedto a 32-bit PCMCIA socket. )

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

card type. - -

FIG. 5is a schematic diagram of a 3.3 volt PC card connected to ‘
a 16-bit PCMCIA socket, the PC card mcludmg the initialization logic
shown in FIG. 1 that allows a PC card to appear as a-3.3 volit 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. :




Brief Descri ption of the Draw ngs FIG 1 is a block diagram

of a conputer systemincluding a PC card that incorporates the

present i nVW96HAESS FIG 2 is a schematic di agr RE¥SI14738
~volt 16-bit PC card connected to a 16-bit PCMClI A socket.

FIG 3 is a schematic diagramof a 3.3 volt 32-bit PC card connect ed

to a 32-bit PCMCl A socket. FIG 4 is a table of pin

connections and a key used to decode PC card type.

FIG 5 is a schematic diagramof a 3.3 vol t-5PC card connected to a

16-bit PCMCI A socket, the PC card including the initialization |ogic
shown in FIG 1 ]jag“gul mc?ﬁfoﬁaéfi the #wvértiops a 3.3 volt 16-bit card

to a 16-bit adapter and.as, a t 32-bit card to da r.
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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



Det ai | ed Description of the Invention Referring now to the

dr aw ngs ticularly to FIG 1, a PC card 10 according to the
pr esent M@gﬂfﬁg% connects to-a PCMCI A adapt er 12 vPSTASHIMTISA _
connector 14. The adapteér 12 and connector 14 together can be
referred to as a "PCMClI A socket" 15. The adapter communi cates with
the host m croprocessor 16 of the host conputer 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, whetbter it is RAM ROM hard

drive, SCSI interface, faxnmodem or sone other function, is perforned
by its core 200 isrcannected tozits canpact@4l 4idResistors Re anyp&2dh thespcket 12 t o
whi ch the PC ga& guiithd &a Q LW : | g0ad e Q

conductor 26 to gu &er soﬂ%sgg@ﬂgcgﬁ)[gﬂ?ﬁdw@h@n% ead l?ﬁ'{ebtg%sres%ergél ity

bl ock 22 proviAREQrdi QéPfﬂaeéGg%bBB?@?r%itﬁt?@dM% thepull-up resiglorsRih 16- bi t

- and 32-bit st amdoREmudichaeclesistdricasesisatrehst vo Rileelms? ~routes the

of the connector 11 SR 0 168 biefiRhEuery - b ACNEARURR e connect ' "

personal i ty bithe karpdetesh pinscEifRititogrourd intefrellyran the eardatrereby

D2 sel ect st neaang he Crfisponfihg thplis o hBAWE Eard delEchRifde T, W2 he-
signal recei vo# P_(ﬁﬁ*ﬁbﬁrﬁ?tqeaw'%&‘t Iownwhegitihe gard, 19 ig insaiteddntothe :
The present i RGMOIASoeRed! B STHdeoKet0F doddnbLreoBRize! the presencd Bf &1 al i ze
wth either tyagy b FHifR'sEmpigs both thl béRkt pinslow. ‘it 8LgRSGE '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 firmly seated bef_'ore the card is det'ect'ed_._
Once a 1_6.-bit_;adap:te_r_ 12 de,te_cts aPC card 10, it can determine
the card's voltage requirements by c_heckin:g;,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 ope_n:ci'rcuited 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 connections shown in FIG. 2 signify a 3.3 volt 1 6-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 a_dapt_e_r to detect and
.- decode .a PC card 10. Similar to the 16-bit Stand_ard, a 32-bit adapter
detects the presence of a PC card 10 when both of the cérd detect pins
: ‘ﬁGE!tZﬂ# go to ground. (The-32-bit standard 'r:enames trje pins and
u$és an octothorp."#" to signify that a Signal__.is -éc_tive low. As used
herein, the 16-bit names are used when refe_r:rirjg_t'o a 16-bit adépter, the
32-bit names when referring to a 32-bit adapter, and bbth_names when
- referring to either-or both standards. of adapteké,_) In the absence of a PC
card, two pull-up resistors R5, R6 pull the inputs of the card detect
buffers U5, U6 high, R
As shown in the table of FIG. 4, 32-bit PC cards 10 do not connect
both card detect pins CCD[2:1]# to ground. Instead, a 32-bit PC card



4
t he host conputer 17 powers up or when a PC card 10is connected to a

PCMCI A socket 15. Initialization of a PC card 10 _in a PCMCI A
socket 15 i WO #8%ar ¢t “zprocess. First, the PCMCI A adaBfEPSHH4738
recogni zes 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 PCMC A socket 15 and behaves
appropriately. Referring now to/-FIG 2, a 16-bit adapter uses
two card detect pins naned -CD2 and -CD1 (that is, -CO 2:1], where

the prefix hypherconnects 6ré of thenchicSetebhpinsite cmesofghel voltage senseping ow) to

det ect when a PC . . . . - .
PCT/ SO/ 14738 EF5f2:1). The%%%“ﬁ%%es this connection to determine the PC

is connected to iQ%’dEoW@gﬁeolfequh’ems-s_tors Rl and RY in the socket
15 pul | the card det ecto phaarg ek e balti AitetBMSTBI2:1}#£g8 Row Wil & ¥

fnd Re mist have GG isneeries I e 308K YitwB PARHCIA dudptsl GVErS Uiy
cards 10 that indi@edence theaoltbgbisenBegiisiiowt Hnisaahetibeme &C card conrectsar d
detect pins - CHl ol of s B2RHGEebpRSBdrduftd of B8 a Ritdge 'd3RSE Bin, 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
voitage 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 CVSj]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.

10



causing the corresponding inputs to the two card detect buffers Ul, W2
on the socket 15 to be pulled | ow when the card 10 is inserted into the.
POMCI A sSXRMI4®  The socket 15 does not recognize the preBEHEEISHHTIS
card 10 until it sanples both card detect pins |ow Al though not shown
as such in the schematic diagram the card detect pins are |ocated at
opposite ends of the connector 14 to ensure that both sides of the PC

card are firnmy seated before the card is detected. : Once a
16-bit adapter 12 detects a PC card 10, & can determ ne the card's
vol tage requirenents by checking the two voltage sense pins -VS[ 2:1].
As shown in the tatRefeoing-hGw td,FiGedetite 88-binstandarchdefines Welve vol t age

requi renents, dlﬁe@%{‘%etsﬂﬁrpé rc%\’é?ﬁ r ‘xe&\‘tﬁggg g%f& wg%#l Jst%thet'sq Yge

vol t age sense pins 'l = resi s
sense buf f er s Standangl. thedefraiwngesw nseghaﬁasblbstarmrdcom%gard,seais@ pi ns.
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to detect and mechanlchﬂc!'hdy' deﬁtedﬂeity.kJé ofa PG eard. Thelieylprelventssa andard, a .
32-bit adapte SFoie at of the
card detect pi r?gdthat rﬂﬁ héigto g?&%ﬁlﬁé}h@&ﬁﬂ dl%'%gﬁg erenames
the pins and that camgebr E{ﬁV@@t vads.p to signify that a signal is active

| ow. As used dré %bﬂecttétﬁthéﬁvrBSéntﬂﬁV@l%tﬁf %té%b@ﬁ@@@a‘?ﬂtd ng to a
16-bit adapter, the

when r ef rr| toa apter, -
and both nanme&RRSEH like a 16 f’ﬁfc@m t‘ﬂ&nfé sbltisogket Z)S 3%3 é?%q (
adapt ers.) | n cane talas3rbit sotket F5. Since nocd2-bit dard qanl dseJa S-eoit powes R5, R6

put L e 1 npuletioBly, 6 1FBs 55 Bigard nas (e . P kE: nd BT can be

As shown in thepge}'bl e o connec
both card det deadetnappesy like p:6-bit gael that hasa Bawlt keysang) aisq:@pra%ard

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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connects oW@ 488 c card detect pins to one of the voltage RGTESISIF3S
CvS[ 2:1]. The adapter 12 uses this connection to determ ne the PC

card' s voltage requirenents. : To ensure that the card detect
pins CCOy 2:1]# go | ow when a PC card 10 is inserted into the socket
15, two PCMCI A adapter drivers U7, U9 force the voltage sense pins

| ow. Thus, whether a PC card connects -9- one of its card detect pins to
ground or to a voltage sense pin, the input to the socket's

correspondi ng cat dode5eds fbmrantthbte‘énepel‘dént okthel pdwdrevoltage Ve Thissd | ow

when the PC car that a
16-bit socket 1 Oh%not&cﬁe&? ;}%‘S cfectégtteg]%s %é?%fc_adolow The s%ﬁi does
not have t he | nveht%ge sansejhuffegua seesAdbesationg altagecssansespint-VS2 as not

Soreh o Cis A e sl g et apbie o ol 0
a 16-bit socket e aRBFa'Efrﬁ%1%S@t§Qﬁ dgé t@é’r%‘é’eﬂt' \3@?]’? 3poltoif-bit’
instead it | eavP€ cdrdroféip@n2ci rcuited or pulled up. In either case, the

1 6-bit socket 15 wi |4 roungqgiv?f& Fid%,3AE Led6hE ShrdbBiceP BRS! 68 deds?

vol tage sense pin as
the correspondlng card detect pin CCD2# as grounded. The voitage 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



After a 32-bit adapter 12 detects the presence of a PC card 10, t he
adapter pulses the two voltage sense pins CVS[2:1] high separatel -
and wat chWQ 96146885 4 detect pins CCD{2:1 |# for any change PGE §X§@3

in a card detect pin signifies a connection between that pin and the
vol t age sense pin being pul sed high.. For exanple, referring to FIG 3,

the PC card 10 connects the first card detect pin CCDL # to the first
vol t age sense pin CVS1l via conductor 32 while |eaving the second

voftage sense pin CVS2 open-circuited. vkh t he adapter 12 pul ses

the first voltage sense pin high, the first card detect. buffer U6 detects

t he fi rene chthe deltage sense girisy S{RgIY/C VB2 )t éreabiel tie BC pardstes t he
second nei ther card detect pin changes state.
Once the 32-bit k‘aqg%e(?&%;ﬁ%as identified the PC card 10, it again

drives the vol tage Ihackey HsbibREMGIA standarschas alowed hesapims tgi
standard, an. adermerbmmtund.-bhnécfeaeor@é%ppmwubcm/snetoralrks tR4RS showapin

uhen, det e 1 1 PR 1o Esd Y anANY My T | BIRES SendSBAERPDE "
PCT / US95/ 14738low except when the socket. 15 is pulsing them to detect the PG 8ard
- 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 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
-sﬂpﬁlygg voltages less than 3.3 volts. The exact value of these voltages
arenotyet 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



Referring nowto FIG 4, the 32-bit standard defines twelve

different types of PC cards 10. Six of these card types use the 16-bit

st andar d. W@96/1468% ni ng si x use the 32-bit standard. The carRCI/E$95114738
vary according to their voltage requirenents. The card detect pins
-CDO[2:1]/CCOf 2: 1] #, the voltage sense pins -VS[2:1]/CVS[2:1], and a
mechani cal "key" indicate the type of a PC card. The key prevents a

card that nust use less than 5 volts frombeing inserted into a socket 15
that can-only provide 5 volts. ' -11-One aspect of the present

I nvention is to enable a PC card to appear like a 16-bit card to a

16-bit socket 15% tve, PIRSeD2!ik ‘éﬁ"%dacgﬁﬁéﬂtéd to a pull-84 rEQils'f’or?ﬁT Pi'fheSOCket
15. Since no 32-bit card can use a 5-volt power _.suga y, and .thus no
32-bit card hasSeeRNEVQkage repse pin A(S2 s goraected to a diodendandoPubyRar

like a 16-bit cpagistoh@12'@s wasTesetibed e FIGS 2550 PaeReably, diode D2 hiss a2
32-bit card to ﬁ!{i’? bit spcket It%a'e The schehmatic di agranms of

FI GS. 5-6 show ‘?'?ﬂi'i_ rBBiVB (FIG 1) connections for the two"
card detect pins - CDWhdr the@BCatiin O(offelG. 7 is connetted tores 16<bit somiket 1 6¢

16-bit and 32- bjineSt rchsS | d _ : I and t he
two vol tage sengfgspﬁzﬂ-%\r)g[ ﬁfﬂ%@%ﬁ&%@bgcﬁr%DZ will qu(??%géﬂect s
the second car d9ERsinsied begauserdf/themuli-dowg resistor Rhk Pin -VS2,iheing card
detect pin - CDLégK#BGted S0 196 PR fosister R Sia (¢ tas8uat/esswitch Q1 Pi N

-VS1/CVvS1 with a. | -d . Th ul | -d
pr ef er abl yWIh;s ﬁ"lféépﬁéﬂ\g@érﬁé%@é’%a&%ﬁbﬁﬁ%@? hﬁé’ﬁ@g@%ﬁi,&tﬁt@gﬁcg&w
sense pin -VS2/ Mag2provideopowet ¥g. tootheteardat hode of a di ode D1. The

de of the diode i o - ' - '
the. di ode' 5 anoge | s NSroHEInEintidli 2 loght b FRay el paly HaBeRiER N ™
10 vi a conduct othedigriementation ef tFPGG'g'I speketetRif the spak@t 1biprRyisles | ow

forward drop vObéwéevc@ftﬁtﬂ@aaﬂaebéfoﬁctiefetr#ﬁniﬁ%%t type of cardis Referring
now L0 FIG 5, (e eSeaeGatebiget SR ULT gl (L B8 SBnouctive. 11 SRhae! °°'
pin -CD2 as gr ofiieF e Deirasiyar switg wil ne
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 predict 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. ' '



detected by the buffers U2, U4 connected to the first card detect pin

-CD1 and the first voltage sense pin -VSlL. This voltage is determ ned by
the vol t O 6488%er forned by the two parallel pull-up resiPETOISS/IIB R i n-
series with the pull down resistor RO. If the pull-up resistors have their
m ni rum val ues as allowed by the standard of 10 kil o-ohns, the voltage

WD 96/ 14689

PCT/ US95/ 14738 at node 50 is four to thirteen percent of the
power voltage Vcc. This voltage ist&ufficiently low to be detected
as a logical low The second vol t age sense buffer U3 sees the second

vol tage sense pi n - BréedRie BBLbit socket 1% wédﬁhe%séﬁb@oﬁ@m eakd, it open
circuited. Therefor

bi k
R e
Ref erring now tespBtfire Gonhéctionsc Jhe sooket d5iveli detediitbe fitst voltage sense  t he

60 15 ot ect ech By YD B pro QpraedoR ARGIGR, pebdlisd Of WRRabigtor  1Ote

pi n CCD1#. Befswecn (R, 3be isecond apitage SEnEe @i R\L22 w-mepeaaeeem%ctee e
PC card 10, thieveddotFcsaddtesl pineCSDR, U9 drive the voltage sense

ins CvS[2:1] |ow. |t
P [ I O_W :H}S c\é?d 18%u§talso dete6c9 tr"teS ty%%t&r snc}cneg| 1g¥o wq'uch tage
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.

w



[
di vider formed by the pull-up resistor R6 in series with the two
ef fecti vel allel resistors R8, R9. Because of the | ow resistance

par
of term na%or?gllm resi stor R8, being on the order of 50 RfHESISHAES

resi stance of the pull- down resistor RO is |argely superfluous. The
32-bit adapter 12 thus recogni zes both card detect pins as logic

| ows. Once the 32-bit adapter 12 recogni zes the existence of
the PC card 10, it separately pul ses the voltage sense pins CVS[ 2: 1]
hi gh. The di ode D1 enabl es the secontBvoltage sense pin to appear as
open circuited and also protects the personality block 22 from any
excess culherfirst vaitagehsense pier-US1 appears to be opeNitirouitég. Refekmitg 15

pu s, the 11 ol 988 B i Y el gpovs HEBR M pltele o1,
Us, U6. Wil e t@enrrations fofan%xﬂfi-bttcawﬂﬁge sense driver U9 is

hi gh, the vol tage at ¢ t t ned by
t hg par al | el CO?TbI €§§M§h Ebﬁ?éeﬁt%éggtaﬁ%a:?esﬁtaf)?s H@ ée}ond VOItags ﬁ%’n@e

resistor R6 in B& We'oﬁ’uw Ihe,GRreeRoRding driyer. ﬁ\%caf‘-@@&ftthﬁg
vol tage is suffandené pyllldown tesigter mlsome:séc&ncgbardTmct pimeocmzw al i zation

32bi t adapter 3a0eer o 8%bficOu’ R3RECtaTdtest oin CobiE A pEPRRSAT o 1o
is only half ofatlegic low. process, the card nust also be able to detect
m:{\greéygg 0; i;g;%t Y\iﬁi%lsm ct;)e%l% %7ﬁs}6@§§r@\?$[%d1 VR 3l St ! S
PCT/-US95/ 14738 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 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



- 10- one of the voltage sense pins -VS[2:1]/CVS[2:1] enable the PC

card to _ make this detection. The ol der 16-bit PCMCI A

~ standard MRI64468%ed t hese pins to either remain uncoRQHESBRTE have
pul |l -up resistors R3, R4 as shown in FIG 5. The 32-bit standard
requires the voltage sense pins to be driven | ow except when the
socket 15 is pulsing themto 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 t-yfe. The pul | -up
resi stor R10 connected to the second vol tage sense pin -VS2/ CVS2

ensures that adb@chbéd 99 Perliorsthairédf, Ribpingeecogmged the stope of thevol t age to

pr ovt des. a1 og VA ANATSHRCHR R oy b s RRER tohGy. (o

t he exenpl ary enbodi rent of the invention. - shofmn in FIGS. 5-6 enables
a PCcard 10 to present itself as either a 1 6-bit. or 32-bit card,
depending on the type of socket 15 to which it is connected. Wen the
PC card receives power, it watches one of the " voltage sense pins
-VS2/ CVS2 to determ ne the type of socket 15. o : The present

i nvention can be used to enable PC cards 10 having - vol tage’

requi renents other than 3.3 volts to work in both 16-bit and 32- bi t

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 2:11 and both of the

vol tage sense pins -VS[2:1]. (The 32-bit standard provides for two

(

»



sﬁppl y voltages less than 3.3 volts. The exact value of these voltages
are not yet defined. Thus, the 32-bit standard refers to themas X X and
Y..Y volts, Wone/4689 X i s less than 3.3 and Y.Y is |ess than XPRT/USsMRIer
the seventh row shows that a 3.3/X X volt 32-bit card connects pins
CCD2# and CVS2 to each other and grounds pins CCD1# and CVSL.

Refer nowto FIG 7, which shows initialization |ogic 24 for a PC

card that uses either 3.3 or X. X volts. Using the 16-

initialization logic 24 grounds pins -CDl &fd -VSL." me ﬂﬂ ﬂ
are interconnected via a transistor swtch QL whose ga{ecl SLcomnect

to the card' s powiatPig) cYaimednisthe absence of Vcc, the switch QL is

WD 96/ 14689 _
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conductive. Pin 1CD2 Asmethodl afintextzoig &adG card hntdca/\ﬁOM@IAsadapEJ:smchThe

o Ri5%as" e i selERC cubmpcsaseh perk b BB e

| ow forward drop vol t 5@ adapter if said adagtge is trn@ep@r@lagoa 16 hst PEMCIAY s

connected to a 16-bit sepelked ahd.as a 32-bit PC'\SardGBlsaid ddapiel ivéaid aRipes

grounded. Pin -CD2 w]l, also
s mplemenp Rg 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,

e ~_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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grounded because of the pull-down resistor R11. Pin -VS2, being
connected to the pull-down resistor RL1 via the conductive swtch QL
will al sVQPHI4EH gr ounded. Once detection has finished, thBCEHSRSI4TIO
may provide power Vcc to the card. ' Not_e_t_haL t he
initialization logic 24 may fail partially depending t he

i npl ement ati on .of the 16-bit socket 15. If the socke“mﬂlmm]ﬂmﬂm"l“l
- power Vcc to the card before determ ning what type.o
connected, the transistor switch QL w |l Il-1gt be conductive." THe second
vol tage sense pin -VS2 will appear to be open-circuited and thus

I dentical to the C'zfﬂ#éﬁGQﬁtSPCM@l‘A ét%nﬁa@l eﬁl}wr-gé‘@voft @ﬁ?ewrl o b&

recogni zed as a 3.3 volt, 16-Dp di e
socket 15, however, wil|ORRR C%‘t"éﬁ,‘?af‘ﬂége %@”&% Q\A'Eﬁ“'f@& vol t
capabi lity. = sﬁbevoﬂtagemlnseepmwbbawme%tbd@afoardi detoce

dramatically if the soc vol t age
sense pin -VS2 after k&h onn?c(}ljn%ggﬁg o;}g@% %8W@R§§PH§%%€$%Q§LCI’I a
case, the socket 15 wil|pin vnaawm@mbl@cﬁcuwwrgenh@at iDapan-cirppiednt | y
grounded state to an wheﬁlaoé’érﬁFﬁl .upap@rrhawrswwchasn eXifiuMt olBRIEM ¥ of the

| ooseness of the 16-bit é al Lh npossi bl e to, predi how a
16-bit socket 15 may respRiMected to alggica ‘95' @qu,%mected said contro V\hen t he
card of FIG 7 is connecihpdt tooa ¥odgbisupplycpintof Baid Pllecard;  socket 15 will

Gotect pin: bei ng. CMEENA's Gatiale s SondliHRERdp fHiEyotage SBREFT CRCC
appear grounded to the sﬁiﬂkaﬂdl@nmlhggpr’t angdelof said $econd dlodeaO(a)rdl ng t("

the 32-bit standard, botﬁumgbtrggigto}eaﬁg pins CVS[ 2: 1] WI II be driven

| ow and t he power pin I nt.er socket ‘15
P p sensi ng a voltage%e\gel at saugi anode o sand second diode to

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

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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Once the 32WPP/MGBRet 15 detects tq m e'm;l l Mlt\c card, PET/USIS/4738
pul ses the voltage sense pins CVS[ 2: R ine their

respecti ve connections. The socket 15 will detect the first voltage sense
pin CVS1l as being grounded. Furthernore, because of the transistor

switch QL, the second voltage sense pin CVS2 will appear connected to
t he second card detect pin CCD2#. -17-The card 10 nust al so det ect
the type of socket 15 to which it is connected. For either type of

socket 15, this detection W édnRCE’adaSull-down rbbiStatRIne¥fed Betverren

applied to the card, thereby Ki ng transistaor _oswitch Q1
nonconducti ve. The vol t age @%ﬁ@%&%ﬁ@@é’&aﬁa argHPdye sense pin

-VS2/ CVS2 det er mi nes t hiéthey pé-hitf PEMKIAL stahdard amck trea82-bit PCMCidestandambs

di scussed with respect to FI R | i i . . to the
personality block 22 via con uuergréggﬁbessgﬁéé ﬁﬂ\eto.t?e %@g}e‘r@%ﬁgeg’g%?n to the
table of FIG 4, it can be sargfe,yherg a cathodenizaid rnedy iy spanegtedite pC

card 10 is encoded nearly theaigamhagé sense pin, ard &/pliRup Pdistd? cBhhe@alido A
sinple nodification of the initializ

tion . logic . hown in FIG, 7
can enable a 3.3/ X. X/ Y.Y vol & §§99?t°?§§f'cgd'96’%aﬁ’;5'@5‘?by sa:%APS(,%a@ Gen cl:e(geq
32-bit socket 15, yet appearwhicheore 8fldaid ROMCIAGthndardsrig 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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‘a 16-bit socket 15. As nodified, the initialization |ogic grounds the
second voltage sense pin -VS2/CVS2 and connects the first &g%%%$§

sense pi *WOGAABYS1 to the transistor switch QL and the an it

di ode D2. The connections for the card detect pins -CD[2:1]/CCD 2: 1] #
remai n the sane. Refer nowto FIG 8, which shows- _
initialization logic 24 for an X X volt card 10 that appears as a 1
6-bit card to a 1 6-bit socket 15 and ai/ 32-bit card to a 32-bit
socket 15. The initialization logic intérconnects the second card
detect pin -CD2/ CCD2# and the second voltage sense pin -VS2/ CVS2,
and connects both of themto a pull-down resistor R13. The first
card detect pin -CD1/ CCD1# i jle the first voltage sense
pin -VS1/CVSl is connected tjo a di ode D3 angka pul | -up resf stor R14.
The anode of the diode is cdnnected to the opk 22 vi a
conduct or 26. When connected toja 16-bit cket 15, both card
detect pins -CO[ 2: !' \jand t he second voljt agegeens n -VS2 appear as

gr ounded. WO 96/ 14689 0
PCT/ US95/ 14738 o -13- The
first voltage sense pin -VSY appears to be opgn-circuit Referring

26
22
| pERsONALITY

"V

FIGURE 1
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b?iefly 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 soc/We94/K68% he second vol t age sense pin CVS2 i sPATUSEAI4By by

t he 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# al so appears as a logic | ow.

When pul sing the voltage sense pins CVS[2:1], the 32-bit socket 15

wi |l detect pins CCD2# and CVS2 to be i @4 connect ed and pin CVSl as

open-circuited. Referring again to FIG 4, the tenth row of the tabl e

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 wll
provi de a voltage via conductor 26 to the personality block that indicates
the type of the socket 15. This voltage is determined in the sane

manner as descri bed above for the initializaﬁhon'logHa 24 of FIGS. 5-7.
Thus, the PC card is able to deternmne the type df seeket 15 to which it is

at tached. Referring again to e tallle of FIG 4,- it can be
seen that a X X' Y. Y volt 32-bit PC cgqrd 101 s encoded nearly the sane
as a X. X volt 32-bit card. A sinple @gifiqation of the
initialization logic 24 shown in FI 8 can € le a X.X/'Y.Y volt
32-bit card to appear as such_Ln_q;i}!hif } 1o, yet appear as a
X.X volt 16-bit card to a 16-bit s et 15. As nodi fli ed, the first

card detect pin -CDl/CCD1# and the second oltagq e pin -VS2/ CVS2
are._interconnected, with both pins connectgd to t he pul | - down
resistor R13. The second card detect pin -8R cco# i s connected to
ground. The first voltage sense p remai n connected
to the diode D3 and pull -up rese j ~¥- BRYLTatY! FIG 8.
The terns and expressions whi ch haved been enpl oydo

' A\v4
| RS |
<@ &¥2
|
. !
R4 :
\4]1_ <|< -VS1
1 v

FIGURE 2



ffor egoi ng specification are used therein as terns of description and not
of limtation, and there is no intention, in the use of such terns g
expr essi onw()g@hmcl udi ng equi val ents of the features shown PQHJS”’“":’ WO -
g6/ 14689

PCT/ US95/ 14738 -14-
descri bed or portions thereof, it being recognlzed the scope of the
invention is defined and limted onIyI%VérmaclalnB whi ch foll ow.

2, 1
|
RS :cc
1,13 4} D2#
Ny N
: v
- R6 : co
« [ coom
N | =2
' i
5 "7 __(: cvs2
]
&
' RS _<:( cvs1
_ ]
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’1 1. A met hod of adaptively interfacing a PC card with a PCMClI A adapt er
such 2 that said PC card can act as a 32-bit PC card to said adapter if
sai d adapwer9sAdesdsupports a 32-bit PCMCI A standard, and as BCTGSIBi473®C car d
‘to said adapter if said 4 adapter only supports a 16-bit PCMC A
standard, and such that said PC card can 5 detect which one of said
PCMCI A standards is supported by said adapter, the PC 6 card including a
first and a second card detect pin, 398 a first and second voltage 7
sense pin, the method conprising the eps of: 8 (a)

grounding said first card detect pin on said PC card such that said 9

first card detect pin appears to said adapter as being grounded, as
expected by 1 0 said adapter regardl ess of whether said adapter supports
.said 32-bit PCMCIA 1 1 standard or said 16-bit PCMCIA standard; and 1 2
(b) connecting said second card detect pin to said first voltage sense 1
3 pin, and further connecting a pull down resistor between said second
card detect 1 4 pi n and ground such that said second card detector pin

and said first voltag 1 sense pin appear to sajd adapter as being
connected to each}ot her, edt ed] 1 bﬂ saijc>apaptler iif sqid gdapter
supports said 32- tig, DCIVC &1 ard} and>ydt >t L 7| of |[s&i §§ sedond card
detector pin and 4aEd]f»rp % ng s@s i|n F TG il a2 g ddapt er
as bei ng grounded, gs eRpke (ﬁed \ 5 tle ifgsai a ptEr sipports
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¥ 9 only said 16-bit PCMCI A st andard. 1 2. The nethod of claim1,
wherein the nethod further conprises the steps of: 2 - ting
sai d secor®Ow6/l4689e sense pin to a cathode of a diode, and P@"sﬁﬁp{.}%r
connecting an anode of said diode to a pull-up resistor, such that the 4
PCMClI A standard supported by said adapter can be discerned, and yet said 5
second voltage sense pin appears to said adapter as being open circuited,
as 6 expected by said adapter regar(y g§SS of whether said adapter supports
said 16-bit 7 PCMCI A standard or said 32-bit PCMCI A standard; and

- 16- 8 (d) sensing a voltage |level at said anode of said diode to
di scern which one 9 of said PCMClI A standards is supported by said PCMCI A
adapter. 1 3. The nethod of claim1, wherein 2 step (b)

further conprises connecting said first voltage sense pin to said

12, 10
% : ‘34

R1 | Poosmoos -
| | cD2 , |
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3 second card detect pin via a switchable circuit elenent that is
open-circuited when 4 a control input of said switchable circuit
gl enent i sWeA1468%d to a | ogi cal hi gh, 5 and further cRGIRPINAY_,; d

control input to a voltage supply pin of said PC card, 6 step (b)
~ further conprises connecting said first voltage sense pintoa 7 cat hode
of a di ode and connecting an anode of said diode to a pull-up resistor, 8

such that the PCMCI A standard supporte y sai d adapter can be discerned,
and 9 yet preserving said connected pearance of said second card
detect pin and said 1 0 first voltage sense pin to said adapter, as
expected by said adapter if said adapter 1 1 1is supporting said 32-bit
PCMCI A standard, as well as preserving said grounded 1 2 appearance of
sai d second card detect pin and said first voltage sense pin to said 1 3
- adapter, as expected by said adapter if said adapter is supporting said
16-bit 14 PCMCI A standard; = 1 5 said nethod further conprises
step (c) grounding said second voltage 1 6 sense pin on said PC card such
that said second voltage sense pin appears to 1 7 said adapter as being
grounded, as expected by said adapter regardless of 1 8 whether said
adapter supports said 32-bit PCllgl A dt andard or1gaid-16lbit 19 PCMCA

standard; and 2 0 said method further comprises step (c) sensing a
vol tage | evel at said. !
" 24
RS rETETEE TS Es
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< =
N ,
i 'V
N
R6
A ' cCD1# 60
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% 1 -anode of said diode to discern which one of said PCMC A standards is
supported 2 2 by said PCMClI A adapter.

- 17- 1 WO96/1489 PCVCI A card, said PC card can act as a 32FGHUSBEAR} 4 (o
an adapter if 2 said adapter supports a 32-bit PCMClI A standard, and as a
16-bit PC card to said 3 adapter if said adapter only supports a 16-bit
PCMCI A standard, and said PC card 4 can detect which one of said PCMCl A

standards is supported by said adapter"s 5 conpri si ng: 6 a
first card detect pin; 7 a second card detect pin connected to

ground such that the second card

24
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¥ 8 detect pin appears to an interfacing adapter as being grounded, as
expected by 9 sai d adapter regardl ess whether said adap
or a 16-bit PCMCI A standard;

32-bit PoEb&I4s8Nndar d

10

a first voltage sense pin;

&?@Emml’ ts a

12 a first connection connecting

said first card detect pin and said fir.st 13

pul | -down resister connecting said first connection to

vol tage sense pim, and a

1 4 ground,

such

that said first card detect pin and said first voltage sense pin appear
5 to said adapter as bei ng connected BMBeach other, as expected by said
adapter if 1 6 said adapter supports said 32-bit PCMClI A standard, and
yet said first card detect
appear to said adapter as being grounded, as 1
. if said adapter supports said 16-bit PCMClI A st andard,; 19

second vol tage sense pin;

20

1 7 pinand said first voltage sense pin

sense pin, and a pull-up resistor connected to
di ode such that the supported PCMCI A standard of said 2 3 adapter can be
di scerned through a voltage |evel at said anode of said diode, and

12

10

-CD2/CCD2i#

8

2 2

1
'
'
'
'
|
<&
1
!
'
]

-CD1/CCD1#

1

expected by said adapter

a

a di ode having an anode and a
cat hode, where said cathode is 2 1 connected to said second voltage

sai d anode of said

24
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2 4; yet said second voltage sense pin appears
open 25 circuited, as expected by said adaptge
said adapter 2 6 supports said 32-bit PCMCI A sf

F(l:g/Fl A saandard H“I“Lmlutmlum |IlLa| d PC card c

to an adapter if sai d adapter supports a
as a 16-bit PC cardto sai d 3 adapter if sa

B

g’ﬂ.*ENT %HEETS Q
gﬁgas ?a%‘? @ ged -----

[0 Drawing(s) : pag ..... o pagud .....
o dewtrad o P2yl £ BRERY-

32-bit PCMCI A StandaﬁdMéRggQ&

dDATEPOST RECEJFP B LpPO.t

16-bit PCMCI A standard, and said PC card-154
PCMCI A standards i s supported by said adapter,

5

can-tetect whi ch one of said

conpri si ng: 6

a first Icard. det gahethod ofcadaptively interfgcingralPSuszrd Withta POMCIA adapter suctet ect

2  that said PC card can act as a 32-bit PC card to said 'adapter if said adapter

sense pin, the method comprising the steps of:

R N N B~ W

supports a 32-bit PCMCIA standard, and as a 16-bit PC card to said adapter if said
adapter only supports a 16-bit PCMCIA standard, and such that said PC card can
detect which one of said PCMCIA standards is supported by said adapter, the PC

card including é first and a second card detect pin, and a first and second voltage

(a) grounding said first card detect pin on said PC card such that said

9 first card detect pin appears to said adapter as being grounded, as expected by

10 said adapter regardless of whether said adapter supports said 32-bit PCMCIA

11 | standard or said 16-bit PCMCIA standard; and

12 (b) connecting said second card detect pin to said first voltage sense

13 pin, and further connecting a pull down resistor between said second card detect

14 pin and ground, such that said second card detector pin and said first voltage

15 sense pin appear to said adapter as being connected to each other, as expected

16 by said adapter if said adapter supports said 32-bit PCMCIA standard, and yet both

17 of said second card detector pin and said first voltage sense pin appear to said

18 adapter as being grounded, as expected by said adapter if said adapter supports

19 only said 16-bit PCMCIA standard.

N Y R W e

ot gowy = e

2, The method of claim 1, wherein the method further comprises the steps of:
(c) connecting said second voltage sense pin to a cathode of a diode, and
further connecting an anode of said diode to a pull-up resistor, such that the
PCMCIA sfandard supported by said adapter can be discerned, and yet said
second voltage sense pin appears to said adapter as being open circuited, as
expected by said adapter regardless of whether said adapter supports said 16-bit

PCMCIA standard or said 32-bit PCMCIA standard; and
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7 spin appears to an interfacing adapter as being grounded, as expected by
sai d 8 adapt er regardl ess whet her sai d adapt er—supperts—a—32-—bi+—PCMCI A

standard or a 9 16-bit PCMCI A st andard; 10 card
detect pin; 11 a first voltage sense Immjmilﬂ ﬂ ﬁiEround
such that the first voltage 1 2 sense pin appear

adapter as being grounded, as expected by 1 3 said adapter regardl ess

whet her sai d adapter supports a 32-bit PCMI A standard 14 or a 16-bit

PCMCI A standard; 1 5 a second Vol tage sense pin; 16

a power suppl y pi n; 17 a switch connected to sai d power
supply Bin; 1 8(d) sensing a voafe leel absaidciricde sfcstid diddegtosdisceraagition ohar d
detect pin to sald switch, 1 9 a second connection connecting said

second 9ol taigsaldeF?GMQdArstanﬂaIdsmB supported by 8aid PGMEIA adapterdown: r esi st er
connecting said first connection to ground, such that said 2 1 second
card detect pin and said second voltage sense pin appear to said adapter 2

sal SSBtZJil ng coan?ﬁé%jethoa oef\caeiﬁlt wﬁgre?r?l d adapter if said adapter supports

2 step (b) further comprises connecting said first voltage sense pin to said
second 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,

3
4
5 and further connecting said control input to a voltage supply pin of said PC card;
6 step (b) further comprises connecting said first voltage sense pin to a
7 cathode of a diode and connecting an anode of said diode to a pull-up resistor,
8 such that the PCMCIA standard supported by said adapter can be discerned, and
9 vyet preserving said connected appearance of said second card detect pin and said
10 first voltage sense pin to said adapter, as expected by said adapter if said adapter
11 is supporting said 32-bit PCMCIA standard, as well as preserving said grounded
12 appearance of said second card detect pin and said first voltage sense pin to said
13 adapter, as expected by said adapter if said adapter is supporting said 16-bit
14 PCMCIA standard;
15 said method further comprises step (¢) grounding said second voltage
16 sense pin on said PC card such that said second voltage sense pin appears to
17 said adapter as being grounded, as expected by said adapter regardless of
18 whether said adapter supports said 32-bit PCMCIA standard or said 16-bit
19 PCMICA standard; and |
20 said method further comprises step (c) sensing a voltage level at said,
21 anode of said diode to discern which one of said PCMCIA standards is supported

22 by said PCMCIA adapter.

| REPLACEMENT SHEET
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2 3, bit PCMC A standard, and yet both.of sai d second card detect pi n and
sai d second 2 4 voltage sense pin appear to said adapter as being

gr ounded,

16-bit PCMCI A st andar d;

-19- 2 6
cathode is
resistor c
supported

as expected by said 2 5 adapter if &L.d_ada.pi_e.tms_u.p.ports sai d

a di ode havi ng an anode apd

2 7 connected to said second conn
onnected to said 2 8 anode of said
PCMCI A standard of said adapter 2 9 _an_be_dLacerned t hrough a

voltage level at said anode of said diodel7andjyet 3 O preserving said

connect ed

1
2
3
4
5
6
7
8

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

appear ance of said second card det ect—ptr—ant-sai-d—~--"

4. A PCMCIA card, said PC card can act as a 32-bit PC card to an adapter if
said adapter supporis a 32-bit PCMCIA standard, and as a 16-bit PC card to said
adapter if said adapter only supports a 16-bit PCMCIA standard, and said PC card
can detect which one of said PCMCIA standards is supported by said adapter,
comprising:

a first card detect pin;

a second card detect pin connected to ground such that the second card
detect pin appears to an interfacing adapter as being grounded, as expected by
said adapter regardless whether said adapter supports a 32-bit PCMCIA standard
or a 16-bit PCMCIA standard;

a first voltage sense pin;

a first connection connecting said first card detect pin and said first
voltage sense pin, and a pull-down resister connecting said first connection to
ground, such that said first card detect pin and said first voltage sense pin appear
to said adapter as being connected to each other, as expected by said adapter if
said adapter supports said 32-bit PCMCIA standard, and yet said first card detect
pin and said first voltage sense pin appear to said adapter as being grounded, as
expected by said adapter if said adapter supports said 16-bit PCMCIA standard;

a second voltage sense pin;

a diode having an anode and a cathode, where said cathode is
connected to said second voltage sense pin, and a pull-up resistor connected to
said anode of said diode such that the supported PCMCIA standard of said
adapter can be discerned through a voltage level at said anode of said diode, and
yet said second voltage sense pin appears to said adapter as being open
circuited, as expected by said adapter regardiess of whether said adapter

supports said 32-bit PCMCIA standard or said 16-bit PCMCIA standard.
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3 1, second voltage sense pin to said adapter if said adapter supports said
32-bit 32 PCMJA st andard, .as well as preserving said grounded

e ARE AL

appear ance of qmn@@ﬁesmpg’“ard detect pin and aid second voltage
1

sense pin to sa ] 3 4 adapter suppo
st andar d. 1 A PCMCI A cardl, said PC card can act ard
to an adapter if 20 6 MAR A9%dapt ¢r supports a 32-bit P m i]E“i%M

as a 16-bit PClcdrd to said adapter if said adaptefs

16-bit PCMCI A st andard, and saidi{PC card 4 can detect Whl ch one of said
PCMCI A standards_i s_supported—by-said adapBer, 5 conprising: 6

a first card detect pin connected to ground such - that the first card detect
7 pin appears to an interfacing adapter as being grounded, as expected by
said 81 ablapt elA PEMCIN eard, shidiF@ carhcah acteas @ 82<iiipCrcasd to 82 adapteP@VCI A

standard or a 9 16-bit PCMCIA standard;, 1 0 a second card
det ect Bi n;said adapter supports & 32ibitsPCMIA=sjandards engias:a 16-bit PC card to said

3 adapter if said adapter only supports a 16-bit PCMCIA standard, and said PC card

4 can detect which one of said PCMCIA standards is supported by said adapter,
5 comprising:
6 a first card detect pin connected to ground such that the first card detect
7  pin appears to an interfacing adapter as being grounded, as expected by said
8 adapter regardless whether said adapter supports a 32-bit PCMCIA standard or a
9  16-bit PCMCIA standard;

10 a second card detect pin;

11 a first voltage sense pin connected to ground such that the first voitage

12 sense pin appears to an interfacing adapter as being grounded, as expected by
13 said adapter regardless whether said adapter supports a 32-bit PCMCIA standard
14 ora 16-bit PCMCIA standard;

15 a second voltage sense pin;

16 a power supply pin;

17 a switch connected to said power supply pin;

18 a first connection connecting said second card detect pin to said switch,

19 a second connection connecting said second voltage sense pin to said switch,

20 and a pull-down resister connecting said first connection to ground, such that said -
21 second card detect pin and said second voltage sense pin appear to said adapter
22 as being connected, as expected by said adapter if said adapter supports said 32-
23 bit PCMCIA standard, and yet both of said second card detect pin and said second
24  voltage sense pin appear to said adapter as being grounded, as expected by said

25 adapter if said adapter supports said 16-bit PCMCIA standard;
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12, | a di ode having an anode and a cathode, where said cathode is
1 3 connected to said first voltage sense pin, and a pull-up resistor
connected to said 1 4 anode of said diode such that the supported PCMC A
standard of said adapter can 1 5 be discerned through a voltage.level at
sai d anode of said diode, and yet said first GNT SHEE
-20- 1 6 voltage sense pin appears to said adap% eg\» \fE Li‘n[
circuited, as expected by 1 7 said adapter regar{dless of whether aid
adapter supports said 32-bit PCMCIA 1 8 standarf pr OaMdIBBSi t| RCVCI A
standard. 1 9 a second voltage sense pih; 2 0 - a
first connection connecting said second card deteft pin to said sedond 2 1
vol tage sense pin, and a pull-down resistegy-connetllng—sal-chietSlus
connection to 2 2 ground such that said second card detect pi n and sai d
second voltage sense pin 2 3 appear to said adapter as being connected to
each othér, as expea ehhaving dnzanpdesang aerathddes avheradaid cathodgiert s sai d
32-bit PCVOI A standard, .and yet said 2 5 second card detect pin and said
second %6l t&@@ngﬁtﬁgéop?%d éﬁﬁ@ﬁ‘i’ coanegtion, anda pull-dpgesigtorconpgeigddorsaid, as

expect eflS by a?\%ldg oe%qsaapc; dio e, sugh %a%qg tsﬁE)poH&P BCtl\ﬁC%st%ng]ard of said adapter

29 can be discerned through a voltage level at said anode of said diode, and yet

(0.

30 preserving said connected appearance of said second card detect pin and said
31 second voltage sense pin to said adapter if said adapter supports said 32-bit
32 PCMCIA standard, as well as preserving said grounded appearance of said
33 second card detect pin and aid second voltage sense pin to said adapter if said

34 adapter supports said 16-bit PCMCIA standard.

6. A PCMCIA card, said PC card can act as a 32-bit PC card to an adapter if
said adapter supports a 32-bit PCMCIA standard, and as a 16-bit PC card to said
adapter if said adapter only supports a 16-bit PCMCIA standard, and said PC card
can detect which one of said PCMCIA standards is supported by séid adapter,
comprising: -

a first card detect pin connected to ground such that the first card detect

pin appears to an interfacing adapter as being grounded, as expected by said

X N N N R W

adapter regardless whether said adapter supports a 32-bit PCMCIA standard or a
16-bit PCMCIA standard;

©

10 a second card detect pin;

11 _ a first voltage sense pin;

12 a diode having an anode and a cathode, where said cathode is

13 connected to said first voltage sense pin, and a pull-up resistor connected to said
14 anode of said diode such that the supported PCMCIA standard of said adapter can

15  be discerned through a voltage level at said anode of said diode, and yet said first

[0 0 ) L]  SUBSTITUTE SHEET




2 7, biit PCMCI A standard.
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-20-
16 voltage sense pin appears to said adapter as being open circuited, as expected by
17 said adapter regardiess of whether said adapter supports said 32-bit PCMCIA

18 standard or said 16-bit PCMCIA standard.

19 a second voltage sense pin;

20 'é first connection connecting said second card detect pin to said second
21 voltage sense pin, and a pull-down resister connecting said first connection to

22 ground, such that said second card detect pin and said second voltage sense pin

23 appear to said adapter as being connected to each other, as expected by said

24 adapter if said adapter supports said 32-bit PCMCIA standard, and yet said

25 second card detect pin and said second voltage sense pin appear to said adapter
26 as being grounded, as expected by said adapter if said adapter supports said 16-

27 Dbit PCMCIA standard.

SUBSTITUTE SHEET




