‘D 4L-METHER #ND APPARATUS FOR PROVI DI NG A REMOTELY LOCATED OUTRI GGER CARD
ELECTRI CALLY COUPLED TO A CONTROL CARD Field of the'lnvention This ~
i nvention relates generally to conputer board circuit configurations, and
nore specifically to a conputer board circuit and outrigger card
configuration that allows PCMCIA cards to be wutilized wth
conventi onal deskt op conputer. ~akchitecture and construction.
Background Art Recent advances in notebook and | aptop conputers have led to
t he devel opeepironf altbeabParaeos! FORMPROEEDIREVAYREROGELYNEOCAGEDONA
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not only to connect nenory cards to notebook or |aptop conputers, but
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that allows PCMCIA cards to be utilized with
conventional “desktop computer architecture and

construction.

Background Art
Recent advances 'in notebook and laptop compiters

have led to the development of the "“Personal Computer
Memory Card. International Association" (hereinafter
PCMCIA) bus standard. The PCMCIA bus can be used not
only to connect mnemory cards to notebook or laptop
computers, but 'also to connect a wide variety of
periphéral devices, 1nc1ud1ng modems and other special
feature cards to such cpmputer. PCMCIA cards’ are the
approximate size of a typical credit card, and laptop,
notebook and other types of portable personal computers
have slots for removably receiving PCMCIA cards which
are architected to function with the PCMCIA bus of the
laptop computers. Thus, the PCMCIA feature cards can be
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rnserted into |laptop conputers and can be renoved for use in other simlar
conputers and to allow other cards to be inserted. However, one of the
probl enms encountered with the PCMCI A bus architecture and the associ ate
PCMCI A card configuration is that the PCMCIA cards are not
conpati ble either froma bus architecture standpoint or froma physical
standpoi nt with conventional desktop conputers which have a variety of
different bus architectures such as Mcro Channel[err], ISA PC, etc., as
wel | as slots that are configured to peceive different sizes and
differently configured add-on or daughter cards. Hence, the PCMCIA card is
u?]eful onl §niserited onlms n@pe@po&oﬁpﬁﬁuierafaaoaa‘a&gmedréﬁoveaem L hemh- and
t hus cannot _be .di rect n nti.on S copputers th ot her
bus ar chi tgggu g‘s °§%§%ﬁ§§“ﬁ§§# 8%%$¥§ﬁ%§t ?gﬁsgg gi’ﬁ@?’ef’gﬁ?,’" WAERSa person
w shes to teabef dnserteady ormation in the PCMCI A card whi ch was nai nt ai ned
in a laptop. conp j C [ t st bs necessary
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to el ectronically transfer .t at a JA card to sone type of
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bus ar chi t €xomr ea ofphytsd gadc esramdpaist emitAc czoniiengtional deskddpe
desirabl e E:%n@l\{:%xas which have .a. variety of different bus-

architectures such as Micro Channel®, ISA, PCI, etc., as

well as slots that are configured to receive. different

.8izes and differently configured add-on or daughter

cards. Hence, the PCMCIA card is useful only in laptop

or notebook computers configured to receive them, and
thus cannot be directly used ‘in conventional desktop
computers with other bus architectures and physical
configurations. Therefore, when a person wishes to
transfer the information in the PCMCIA card which was.
maintained in a laptop computer and which can contain’a
work product, it is necessary to electronically transfer
the data from the PCMCIA card to some type of add—-on
card or disc or other media which can be utilized in a
desktop computer. Moreover, each time the data is
transferred from the PCMCIA card to a card for use in
another system, it must be supplied through the carg,
hard disk or other medium in a form that will allow it
to be used by bus architecture of the receiving system.

Accordingly, it would be desirable to have a
technique that would allow PCMCIA cards to be utilized
not only in laptop and notebook computers having PCMCIA
architecture, but also allow the same PCMCIA card be
attached directly to a desktop or other computer having



ftechnique that would allow PCMCI A cards to be utilized not only in |aptop
and not ebook conputers having PCMCI A architecture, but also dllow the sane
PCMCI A card be attached directly to a desktop or other conputer having 3

“~different bus architecture fromthat of the | aptop or notebook computer.
Moreover, it would be desirable to connect a plurality of such PCMCI A cards
into a single card slot on a desktop conputer. To this end, it has been
proposed that a conventional card for insertion into a desktop conputer be
provided with an PCMCI A card adaptor ghereon, with required |ogic on the
card to adapt the PCMCI A card to operate on the specific bus architecture
of the desifififexenpiutlsus ahehbtecturéstrod, thaer ofChiweldptop, ofCl, etc
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card in a donnest corplixality obnsutint PCYGTA ccards Hinte, a stingde "been

suggest ed hga 1 RidH Weiedaidh RoupuEded which can receive several
PCMCI A cards therein, wth the dufrigger card being attached to a bay in

the front of theTnpth¥ \#Rdr cabbi ntpsit tBRARngPYPROSEE | BAE card to the
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computer. M l;?ré\pi&egogitﬁr %¥1i %%MCIA card adaptor thereon, with
re;;uired logic on the card to adapt the PCMCIA card to
operate on the specific bus architecture of the desktop: -
computer, whether it is ISA, Micro Channel®, PCI, etc.
This has found a certain amount .of acceptance. However,
ﬁhe number of PCMCIA cards that can actually be
physically located on a ISA or similar card in a desktop
computer is somewhat limited. Hence, it has been
suggested that an outrigger card be provided which can
receive several BPCMCIA cards therein, with the outrigger
. card being attached to a bay .in the front of the
computer with cabling attaching the outrigger card to
the ISA or other type bus card inserted into the card
slot of the desktop computer. While this does provide
additional feature card capability in that PCMCIA cards
can be utilized and inserted and removed through bay
doors, nevertheless because of the cabling and the
inherent impedance in the cabling and other factors
which can significantly interfere with reception of the
signals on the outrigger card, it has been prior art
practice to provide active devices, such as transistors,
etc., on the outrigger card so as to process the signals
received by the lines and thereby eliminate poor signal
quality. While this does solve the problem of poor
quality of certain of the signals, nevertheless it adds
significantly to the expense of the outrigger card-



'addiﬁional feature card capability in that PCMCI A cards can be utilized and
I nserted and renoved through bay doors, neverthel ess because -of the cabling
and the inherent inpedance in the cabling and other factors which can
"significantly interfere with reception of the signals on the outrigger

card; it has been prior art practice to provide active devices, such as
transistors, etc., on the outrigger card so as to process the signals

recei ved by the lines and thereby elininate poor signal quality. Wile this
does solve the problem of poor quality of certain of the signals,
nevertheless it adds significantly to the expense of the outrigger card
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summary of the Inventio:

According to the present invention, an addpter for:
utilizing a PCMCIA card in a desktop computer and which
desktop computer has at least one card slot and one bay
is provided. The adapter includes a 1logic card
configqured to be inserted into the card slot of the
computer. The logic card has logic thereon to convert
PCMCIA bus architecture of the PCMCIA card to the bus
architecture of the desktop computer in a bidirectional
manner. There may be at least one PCMCIA card receiving
slot on the logic card connected to the logic. A first

set of external connectors on the logic card .is-
connected to one end of a multi-conductor flexible
cable. An outrigger card is provided which is
configured to be inserted into an externally accessible
bay of the computer. The outrigger card includes at
least one PCMCIA card receiving slot. A second set of
connectors on the outrigger card is connected to the
opposite end of the multi-conductor flexible cable.
Conductors on the outrigger card connect the second set
of connectors on the outrigger card to the PCMCIA card
receiving slot(s) thereon. Capacitors are connected
between at least some of the conductors and a plane
maintained at a predetermined voltage on the outrigger
card in order to reduce the distortion of the signals



'computer. Thedogic card has logic thereon to convert PCMCI A bus
architecture of- the PCMCI A card to the bus architecture of the desktop
conputer in a bidirectional manner. There may be at | east one PCMCI A card
receiving slot on the logic card connected to the logic. A first set of
external connectors on the logic card is connected to one end of a

mul ti-conductor flexible cable. An outrigger card is provided which
is configured to be inserted into an externally accessible bay of the
conputer. The outrigger card includes_at |east one PCMCI A card receiving
slot. A second set of connectors on the outrigger card is connected to the
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. outrigger card for insertion into a desktop computer
adapted to receive PCMCIA cards on both the logic card
and the outrigger card; - . : '
Figure 2 is a detailed view, somewhat schematic,
of a portion of the outrigger card showing a connection
of capacitors between various lines on the card and the
ground plane; '
Figure 3 is a schematic drawing showing the logic
card and outrigger card contained in a desktop computer;
Figure 4 is a perspective view of a mounting
bracket for an outrigger card; ) '
Figures S5A, 5B and 5C vrepresent = simple,
intermediate, and complex models respectively for use in
modeling the predicted noise.

Description of the Preferred Embodiment
Referring now to the drawings, and for present to

Figure 1, a logic card 10 coupled to an outrigger card
12 is shown. The specific physical configuration of
these cards will depend upon the configuration of the
slots or bays of the desktop computer 13 (See Fig. 3)
into which they are to be fitted, and suitable adapters
or racks (Fig. 4) can be provided if required. Such
physical configuration of desktop computers may vary
somewhat; however, fixtures or adapters can easily be
tailored to each configuration. Generally, the 1logic



"outrigger card for insertion into a desktop conputer adapted to receive
PCMCI A cards on both the logic card and the outrigger card; Figure 2 is a
detailed view, sonmewhat schematic, of a portion of the outrigger card
showi ng a connection of capacitors between various lines on the card and
t he ground plane; Figure 3 is a schematic drawing show ng the logic card
and outrigger card contained in a desktop conputer; Figure 4 is a
perspective view of a nounting bracket for an outrigger card; Figures 5A,
5B and 5C represent sinple, intergediate, and conpl ex nodels
respectively for use in nodeling the predicted noise. Description of the
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tailored tohSRAN iGOFPUIAL | Ofhe G8BLEGHLEY chPl li%Jidonfigured in
-~ such a way as to allow access through the bay door to
the PCMCIA card adapter- which will be described
presently. In any event, the physical configurations of--
. the logic card.10 and the outrigger card 12 are dictated
only by the requirement that -they be physically
configured to fit into the card slots and the bays
respectively of the computers to which they are to be
attached. Alternatively, if the'outrigger card does not
fit a card bay in. a particular desktop computer, a
bracket 13c, .as.shown .in Fig. 4, 'can be used. The
bracket has a frame 13d with an opening 13e thereon,
which opening supports an outrigger card 12 for mounting
in a bay. .Other types of brackets could be employed.
As shown in Fig. 1, the logic card 10 includes
thereon- various active components 14 which comprise the-
logic for converting the data and functions on the
PCMCIA bus to a form which .can be used on whatever
system bus is being utilized in the desktop computer.
Such a bus architecture could be Micro Channel® (Micro
Channel is a registered trademark of International
Business Machines Corporation), ISA, PCI or any other
type of bus architecture or combination of bus
architectures. The 'specific logic and c'ompo.nents 14 for
the logic will vary depending upon the bus architecture
of the specific desktop computer, but in all cases will
convert the format of data in the PCMCIA architecture



'6 card 10 is configured to fit into an 1/O card slot 13a on a desktop
conputer as shown in Fig. 3, the configuration of which is standard for the
vari ous conputers. The outrigger card 12 is configured to fit into the
front bay 13b of a desktop conputer also as shown in Fig. 3. The outrigger
card is configured in such a way as to allow access through the bay door to
the PCMCI A card adapter which will be described presently. 1In any event,
t he physical configurations of the logic card 10 and the outrigger card 12
are dictated only by the requiremeny that they be physically
configured to fit into the card slots and the bays respectively of the
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contacts 18 .on PCMCIA cards 20 which can be removably:.
inserted. The connectors 18 are of conventional design
of the type used to connect the PCMCIA cards 20 in
laptop or notebook computers in which t;.hey are utilized
directly by the laptop or notebook computers with PCMCIA
architecture. '

The logic card ‘10 also has conventional board
connectors 22 adapted to connect the logic card 10 to
the system board of a desktop computer in a conventional
manner. _ ' .

With the configuration thus far described, if the
logic card 10 is plugged into an I/O slot of a
conventional desktop computer and one or two PCMCIA
cards 20 are inserted in the adapters 16, the logic
components 14 on the logic card 10 will allow the
desktop comput_ér to utilize each PCMCIA card 20 just as
if each were a standard I/O card added to the desktop
computer in the I/O slot since the format of the
information for the PCMCIA bus contained on the PCMCIA

"card is converted by the logic to a format useful for
the desktop computer. Thus the desktop computer can
directly use the information on whatever PCMCIA feature
cards 20 are installed.



'type‘of‘ bus architecture or conbination of bus architectures. The specific

| ogi ¢ and conponents 14 for the logic wll vary dependi ng upon the bus
architecture of the specific desktop conputer, but in all cases wll
convert the format of data in the PCMCI A architecture 7 format to that

useful in whatever bus architecture is incorporated in the specific desktop
conputer. Preferably, a pair of PCMCI A card adapters 16 are provided on the
|l ogic card 10. The adapters 16 are conventional and connected iin a stacked
configuration such that each can receiye a PCMCI A card 20, with each PCMCl A
card acting independently. Connectors 18 are provided on the adapters to
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described, hb %R€ connected to the outrigger card 12 by cne or more
flexible cables 24. Such flexible cable can take many
different forms, such as twisted pair, ribbon, flex
circuit, and the like. Each flexible cable 24 has a
plurality of different wires or lines that perform
different functions as will be explained presently.

' Conventionally, these flexible cables may have 50 lines
or 80 lines or 100 lines depending upon how many signals
have to be carried .and how many cables 24 are to be
used. These lines include not only éiénal lines—, but
power and ground lines to provide all of the necessary
I/0 inflormation and power to the outrigger card 12.
Each flexible cable 24 is connected to contacts 26 on
the logic card- 10 and termination contacts 28 on the
outrigger card 12.

The outrigger ‘card 12 also has a pair of PCMCIA .
adapters 32 formed thereon in stacked configuration to
allow the reception of a pair of PCMCIA cards 20 therein
in a manner similar to that in which the cards 20 are
received on the 1ogic_: ;:ard 10. The adapters 32 have
PCMCIA card connectors 34 which also are conventional
connectors adapted to connect to the PCMCIA card 20 and
therefore are constructed in the same manner as those
‘connections which are used to connect the PCMCIA card to =
the laptop or notebook computer. The outrigger card 12
also has conductors or circuit traces, some of which are
shown schematically at 36, formed thereon which connect



sl.ogisc » card 10 is plugged intoan 1/0O slot of a conventional desktop
~conputer and one or two PCMCI A cards 20 are inserted in the ‘adapters 16,
the | ogic conponents 14 on the logic card 10 will allow the desktop
conputer to utilize each PCMCIA card 20 just as if each were a standard 1/0O
card added to the desktop conputer in the 1/O slot since the format of the
I nformation for the PCMCI A bus contai ned on the PCMCI A card is converted by
the logic to a format useful for the desktop computer. Thus the desktop
conputer can directly use the information on whatever PCMCI A feature cards
20 are installed. 8 In order to extend the useful ness of the |ogic on
the | ogi ¢ tee dedthctisnc2aideéontize PChiihécterds 34 t touttiie RAdeRs| ty of
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power.

The outrigger card 12, as previously indicated, is-
physically configured to fit into the bay 13b of a
conventional desktop computer with the end of the card
containing the adapters 32 facing outwardly as shown in
Fig. 3 so that PCMCIA cards 20 can be readily inserted
and removed merely by opening the bay door (not shown)
if there is one. .

With this c¢onfiguration, the- loglc components 14
on the outrigger card 12 can also function to convert
the format of the data of PCMCIA cards in the adapters
32 on the outrigger card 12 from PCMCIA bus architecture
to a format compatible with the bus architecture of the
desktop computer just as it does for the PCMCIA cards 20
contained in the adapter 16 on the logic card 10, the
necessary signals and power having been provided through
the flexible cable 24 and through the conductors or
traces 36.

However, in many instances, there is a problem of
certain signals which are received on the outrigger card
12 from the logic card 10 through the cable 24 of being
corrupted or degraded. This is due principally to the
impedance of the flexible cable 24. The impedance
provided by the flexible cable 24 has both a capacitance
and an inductive component. It is 'E:he inductance



or..80 lines or 100 |ines dependi ng upon how many signals have to be carried
and how many cables 24 are to -be used. These |ines include not only signal
| i nes, but power and ground lines to provide all of the necessary I/0O

i nformati on and power to the outrigger card 12. Each flexible cable 24 is
connected to contacts 26 on the logic card 10 and term nation contacts 28
on the outrigger card 12. The outrigger card 12 also has a pair of PCMC A
adapters 32 fornmed thereon in stacked configuration to allow the reception
of a pair of PCMCIA cards 20 therein i% a manner simlar to that in which
the cards 20 are received on the Iogi& card 10. The adapters 32 have
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: factors, including the length of time the signal is on
the line, the type of signal, location of the line on
which the signal is carried, vis-a-vis the other lines,-
the type of flexible cable, etc. In those lines where
the signal is degraded or corrupted, it is necessary to
compensate for, i.e., reduce or eliminate, this
degradation. As indicated previously, this has been
done in the past by providing active components on the
outrigger card such as buffers which employ transistors.
However, this is:expensive. It has been found, however,

i that the same effect can be achieved by providing a pre-
selected capacitance or capacitor of a preselected value
between those signal lines or traces where signal
degradation or corruption occurs and a given voltage
plane, ‘such as a ground plane. This is shown somewhat
schematically in Figqure 2, wherein capacitors 38 are
shown between various signal lines or traces 36 and a
ground plane 42.

While it is possible to theoretically model those
lines on which capacitors are needed and the value of
the capacitors, nevertheless the wvariation in the
manufacturing tolerances of the various components and
other variables such as signal duration in different
configurations, whether signals are latched or not,
etc., make such predictions somewhat unreliable.
Therefore, the preferred technique for determining where



'36-t han t hose shown, which are just for illustrative purposes, it being
necessary to provide a trace for each line of the fl-exible cable which is
carrying a signal or power. The outrigger card 12, as previously indicated,
is physically configured to fit into the bay 13b of a conventional desktop.
conputer with the end of the card containing the adapters 32 facing
outwardly as shown in Fig. 3 so that PCMCI A cards 20 can be readily

i nserted and renoved nerely by opening the bay door (not shown) if there is

one. Wth this configuration, the Iogpp conponents 14 on the outrigger card
12 can also function to convert the ormat of the data of. PCMCI A cards in
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which is to be used in production products. The logic
card 10 is then inserted into a computer or test stand-
and a standard test sequence for testing the computer
and the signals is performed utilizing PCMCIA cards in
the adapters 32. '

Conventional test equipment, including an
oscilloscope "or signal analyzer and computer programs
designed to. cause signal transitions on the cable 24
between the logic card 10 and the outrigger card 12, is-
used to create various- signal configurations and monitor
the signals on those lines to determine which. signals

- are degraded or corrupted and under what conditions as
compared to what these signals should be ideally._..-The
amount of degradation or corruption is determined, and
the necessary capacitors are then selected and connected
between these lines and a given voltage plane such as a
ground plane. In these tests, the noise component is
viewed on the screen of the oscilloscope or signal
analyzer in a manner well known to those skilled in the
art. The fundamental equation for noise analysis is:

V=1L x (di/dt)
Volts
Inductance

Current, and
Time

Where:

ot <



10 conmponent which is primarily responsible for the corruption or
degradation of the signals. However, not all the signals are -corrupted or

degraded to the extent that there is a significant chance of error.
a signal wll

Whet her

be corrupted or degraded to such an extent that errors are

I ntroduced i s dependent upon many factors, including the length of tine the
signal is-on the line, the type of signal, location of the |ine on which
the signal is carried, vis-a-vis the other lines, the type of flexible

cable, etc. In those lines where the gignal is degraded or corrupted, it is

necessary

degradati Ofhe And4ikred EleidtiOnStdr Hdide MAdH

~providing

that the sanme effect can be achieved by providing a pre- selected’

to conpensate for, i.e., "reduce or elimnate, this

fapeidn the past by

active conponents on the outrigger card such as buffers which
enpl oy transistors. Howeve(i/¢hig [ soexpamsiate. It has been found,

however,

capaci tance or capaci twhené @ preaphectamceral ue bet ween those signal |ines

where signal degradation or corruption occurs and a gi'ven vol tage
pl ane, suclThesen eguakiiopsaare Wall kmowhoim thmewttat schematically in

or traces

Figure 2, wherei npg@Pai@ Sof

traces 36

and %nground, | ane 42. . . ]
determined in the following manner. First, a logic card

and outrigger card are manufactured as in the

configuration as previously described, except without"

any added. capacitance between.any of the lines 36 and
the ground plane or any other plane. The cards are
connected by a cable of the selected type and length to
be used for production models. PCMCIA cards 20 are then
inserted in the adapters 32 on outrigger card 12 and the
PCMCIA cards 20 tested in a conventional manner using
conventional tests to determine if, in fact, the PCMCIA
cards 20 perform their function as designed.

When failure occurs, as it will if no buffers with
active components are provided on the'outrigger card,
the card is then tested with the signals displayed on
either an oscilloscope or a logic analyzer. Signals on
each of the lines are displayed, and the noise signals
correlated to the wave form. This will reveal voltage
spikes which are inappropriate for the signal timing
shown on the oscilloscope or signal analyzer. These
will normally occur on just a few of the many 1ines;
thus revealing which signals are being corrupted or
degraded. The theoretical value of the noise can then
be calculated by the equation given above for noise
suppression. This calculation can be based on a simple
model (which is a single lump inductance which is shown
schematically in Figure S5A} or an intermediate model

gtﬁ"ee Sk Gl eRoyald s $ifBaljd I nes or



'YWiile it is possible to theoretically nodel those |ines on which capacitors
are needed and the value of the capacitors, nevertheless the 'variation in
t he manufacturing tol erances of the various conponents and ot her vari abl es
such as signal duration in different configurations, whether signals are
| at ched or not, etc., nake such predictions sonewhat unreliaple. Therefore,
the preferred technique for determ ning where added capaci tances or '
capacitors are needed and the val ues thereof are determ ned by perform ng
tests and by cal cul ati on and subsequepg tests to tailor proper capacitance
to the proper signal lines or traces 36. In such tests, an outri-gger card
i/v?] C(ﬁnstruqtvﬂttidmiddb okaasiéulot ahdve:cﬂmﬂ.étnpﬂﬁdﬁQESn@é tale ﬁm?ms i@ﬁmanﬂ
ichis c \th _a, hlexi [ rcukt. of I type and_l.enqt ichis
to be used%%dﬁ%?i %rlf éhoeduc%:%spi%eﬁ?%%]r c[‘glé:f"ghlégi éﬂfggﬁ‘?ﬁu%fgrted into
a conput er imduckance andcaparitancendand tresistaneaceas orshaaat i dg't he '
conput er aridi&t‘gfessaslalswn%t@%&omlutié I, | $a$8L95 ¢ Rpie
adapters 32. Tonventi onal test equipnent, I ncl udi ng an oscll | oscope
or signal dR458etS FRALCRIBERLr progranms designed to.. cause signal

transitions on theorabkikamplehetavassldikattiagi cinwevify atHet kdnpalg | gger

card 12, 19456f 42 SLOFLT1NRE.0USa VyPiRlarCORlbIE" Yy S8R0 (R tor
preferred implementation is a ribbon cable which has a
published nominal inductance of 0.16 micro Henries (uH) -
per foot of conductor. A typical rise time for CMOS
logic signals is about 6 nanoseconds, and the change in
current is typically about 8 milliamps over the rise
time. The length of the cable is then measured, which
in a typical example may be 24%. Substituting these
values in the noise analysis equation to solve the noise
level, '

(.32 x107%) x (8 x 1073)
6 x 107°

V= = 426.6 millivolts

Thus, the calculated noise using the simple model is
426.6 millivolts.

The amount of capacitance theoretically required
is then determined using the above noise suppression
equation for determining capacitance C, which when
solved, € = 1 x 10722 farads or 1 picofarad. This gives
the value to try which would be the theoretical value of
capacitance necessary to suppress the noise on this
particular signal line.

Next, a capacitor of 1 picofarad is connected
between the signal line 36 on the outrigger card 12 and
ground, and the same test is rerun. (It is to be
understood that each of the lines having excessive noise



the signals on those lines to determine which signals are degraded or
corrupted and under what conditions as conpared to what these-signals
shoul d be ideally....-The anobunt of degradation or corruption is

determ ned, and the necessary capacitors are then selected and connected
bet ween these |lines and a given voltage plane such as a ground plane. In
these tests, the noise conponent is viewed on the screen of the.
oscil |l oscope or signal analyzer in a manner well known to those skilled in
the art. The fundanental equation for ppise analysis is: V =L x (di/dt)

Wer e: Vv Volts L = Inductance'i = Current, andt = Tine 12
The f Unda”e'lté}efq}@ild“&afv@' tha! 9818&PPF AGR ‘E’ﬁéo%et\ical( Saphcitbesl | of |
by dt where C = capaC|tance .These equations, are known'in the art. The

val ue of thé’-’%b"é?ﬁ ak@ edrirdRafke i hhej snekser rﬁ%]r#-?‘he 34 ofi ng
manner. Fir dapacitgt c ofarthisdvaltei ggripled thbétwedhnéaet Ub£dthe i n the

Con 90" ot PhA, BShadfC e, PRl Mo D gRATE are
agaln observed on the oscilloscope or signal analyzer.
If the calculated value of the capacitor reduces the
noise to an acceptable level, then this is the value of

_the capacitor left on that particular line 36. However,
many of the 1lines will still have noise above the-
acceptable level, even with this calculated theoretical
value of capacitance added. This is due to many
factors, including the interaction of various 1lines
which are adjacent to each other, time of signals,
frequency, the latching of signals, etc.

All of the signal 1lines are observed on the
oscilloscope or .signal analyzer, and those that still
have voltage spikes above the acceptable level are
identified and a  capacitor of higher value is
substituted for the original capacitor. This value will
depend on how much the noise value has been reduced; the
less the value reduction of the noise level, the higher
the value of the capacitor. For example, the value of
1,000 picofarads could be tried for those lines still
having unacceptably high values. The outrigger card is
then modified to have these revised values of capacitors
connected between the necessary lines 36 and ground, and
the test is again run. If there are still some lines
that have a noise level which is too high as revealed by
the signal trace on the oscilloscope, even. larger
capacitors can be used and, in certain cases, these
values are as high as .1 microfarad or even higher.



“.the greound pl ane or any ot her plane. The cards are connected by a cable
of the selected type and length to be used for production nodels. PCMCI A
cards 20 are then inserted in the adapters 32 on outrigger card 12 and the
PCMCI A cards 20 tested in a conventional manner using conventional tests to
determne if, in fact, the PCMCI A cards 20 performtheir function as

desi gned. \Wen failure occurs, as it will if no buffers with active
conponents are provided on the outrigger card, the card is then tested with
t he signals displayed on either an o %llloscope or a |logic analyzer.
Signals on each of the lines are dis§1ayed and the noi se signals

correlated to th %o(%\ﬁ_ for ﬂ_h'a?ll"‘”:h reygfé vq)at SB&'@%S %\Qéﬁh are

i nappropriate for Fhe osc | oscope or signal
anal yzer. reduesd Wy thﬁrm¢?s%c%|b%@wj Esﬂ-eﬁei-eﬁhét vhiche¥illi nes, thus

reveal i ng cufiseh @ﬁ@éﬁﬁﬁ bﬁiéﬂafoaéb‘ﬂhaétﬂbnd‘?ﬂ:r a@ﬁdccaﬁeabméor etical
val ue of the noise can %& atc[a Iate :g qn tion g bove for
noi se suppP%EgP’o'ﬁ.an?ﬁ's &4n A-reen ﬁ’éeb}é'éb T o5 R nBREND (whi ch
i's a singltheucardndesitad;e add cthers thewarst ipasdes athg tasEi ghee 5A) or

an mterrreQag& | thel c%&hd&ﬁg sﬁ?lanq:tgg%é)lsﬁ??jﬁﬁggctggce as

shown in Flgure 5 ex no ch s
: capacitors.

-It should be noted that it is not-p‘0551ble just to
put a very large value of capacitor across each line,
since, if the value becomes too large, this could
adversely affect the timing of the signals and the
operation of the circuit with the various circuit
drivers.

It is to be understood that.the other models, such
as the intermediate and the complex models, could be
used for the initial calculations which, in many
instances, will give a closer value to thé actual end
result than using the simple model. Nevertheless, none
of models is completely accurate for the hany reasons
discussed above, and thus give only a first
approximation, which in many cases can be significantly
different from the final level or value.of capacitors
required. The intermediate and complex models, as well
as a transmission line model, which is extremely
advanced, can be more efficiently calculated by using a
mathematical modelling program such as the “"Mathcad" by
Mathsoft for use on a PC or Electrical System Modeling
Program 4“YPSPICE" by MicroSim also for use on a PC.
These programs are well known and will provide the
necessary first calculations. |

The capacitor wvalues of these calculations, as
indicated above, must be subjected to tests and modified



‘I nduct anc
nodel is
cal cul ati

e, capacitance and resistance as shown in Figure 5C). Whatever

used, the value of the noise is cal cul ated: For exanple,
on involving the sinple nodel is as foll ows. A typi cal

a
cabl e

used for the preferred inplenentation is a ribbon cable which has a

publ i shed nom nal

conduct or
nanosecon
the rise

exanpl e may be 24".

I nductance of 0.16 mcro Henries ([err]H per foot of

. Atypical rise tinme for CMOS logic signals is about 6
ds, and the change in current is typically about 8 mllianps over
tinme. The length of the cablyg is then measured, which in a typica

Substituting these values in the noise analysis

equation tﬁléﬁé\{%eéﬁfrégih@@ ﬂ'tﬁ#ﬂéct fth%ﬁat&tﬁﬁﬁeélﬁéx}aﬁ_iﬁé ﬁﬂ‘ﬂ-ﬂé’}‘) = 32|6 6

S err us e calcula noi se usin Si e nodel is
o8 okne. Lineh it % dced, dhe bt il vARuSI BEG 19 then
det er m nedthei g paltd tahxs/ efowi eackupifir & dhirezgpiat | Sincleornatsd eofii ni ng

Engte, BsTY," Wed R nole ) combLd Cimod Al Pr gyl potarad

mllivolt
426.6 m |

‘capacitan
Thi s give

d try whic eoretica

capaci t ancéhhebe g ysubfighently clesgoitee het ackupdr (vadkmeg asgnal |ine.

Next, a cagaebifinel byPteskaladn foSLNIRSEARCESI¥RENS NE16! §6@L1! i ne 36 on
gger card_12 and rounqi and the igng_test_ls [erun. (It isto
arting point whi

the outri
be -

s satisfactory as a s ch simplifies the
calculations and allows a reasonable starting point for
varying the values. '

Figure 2 shows typical values of capacitors which
may be utilized in certain instances with certain types
of cable. For example, based on tests performed, the
capacitor used between the reset line and ground has a
value of 0.01 uf, while the capacitor between the REG
line and ground has a value of 1,000 pf..- It is to be
understood that there are many more lines and that not
all of them need to have capacitors. The above-
described tests on the outrigger card, without
capacitors but as the card 20 is otherwise designed
utilizing the intended flexible circuit, will indicate
which lines need to have capacitors thereon, and the
test will further indicate the value of the capacitors.
Thus, an outrigger card can be constructed and attached
to the logic card wherein the outrigger card need not
have any active components, but need only capacitors on
those 1lines where necessary, which capacitors are
relatively inexpensive and easy to install. Thus, the
cost of the outrigger card is significantly reduced.

Accordingly, the preferred embodiment of the
present invention have been described. With the
foregoing description in mind, however, it is understood
that this description is made only by way of example,



‘understood that each of the lines having excessive noise 14 | evel would
have the value of the theoretical capacitors required to elimnate the

noi se cal cul ated, and a capacitor of this value coupl ed between each of
the lines and ground.) During retesting, the signals are again observed on
t he oscill oscope or signal analyzer. |If the cal cul ated value of the

capaci tor reduces the noise to an acceptable level, then this is the value
of the capacitor left on that particular |line 36. However, many of the

lines will still have noi se above the7acceptable | evel, even with this
calculated t heoretical val ue of capaéltance added. ThIS is due to many
factors, di t Ccti 0 e acent to
each ot her %H Egvgﬂfﬁéﬁfreq{]%%% \ﬂgnﬁ%g?a "ﬂl %ggfﬁ%gir:l fgfetc Al l

of the si gmlbodmestare deseribedon txens:ascu | Rpdcopkhat sivaeiowmal yzer,
and those f@&fraﬁgunehe&e iﬁ@h‘iéﬂéaﬁﬂbﬁ&s e Vaudei eceeohabhey  syel are

identified and a Cap aC|tor of ﬁg er Va ue_ iIs substituted for the original

capaci t or. 1%3?‘“9&?’-8@ Witholt, - ABPERLABY HRIM { FRenFRParfe FB8 been

reduced; tirveAtiohhasvakrreinhaftelr ehadme@ibe noi se | evel, the higher the
val ue of the capacitor. For exanple, the value of 1,000 picofarads coul d,be
tried for those lines still :



iavi ng unacceptably high values. The outrigger card is then nodified to
have these revised val ues of capacitors connected between the necessary
lines 36 and ground, and the test is again run. If there are still sone

| ines that have a noise |evel which is too high as reveal ed by the signal
trace on the oscilloscope, even |l|arger capacitors can be used and, in
certain cases, these values are as high as .1 mcrofarad or even higher.
15 Finally, when all the noise val ues have been reduced by this process to
bel ow a |l evel. that which will cause ungacceptabl e signal degradation or
unaccept abl e performance, the final values are built into a card and the
card testedynhatdishenatieacdist passes the test the-cards are then

manuf actured for these values of capacitors. It should be noted that it is
not possible just to put a very |arge value-of capacitor across éach line,
since, if the val de bedbnssmmdmakdnge atdésktopldomnueexehgvihgeat'the

timng of theashonile 204ibheattenAlddly iy (fel! Ll et idadbeoldr | ous

circuit drivers. Is t rstood t ne ot her such as the

i nt er medi at Badeaﬁﬁ’e an pfARke sutbb‘cﬁkp%ea RHCEDrcard having
cal cul ati ong weMclIa busRihereon, said adapter comprising,

a logic card disposed in said logic card
receiving'slot, said logic card having logic thereon to
convert the bus architecture of the PCMCIA card to the-
architecture of the desktop computer which bus
architecture is different from the PCMCIA bus
architecture;

a first set of electrical connectors on
said logic card connected to one end of a multiple-wire,
flexible conductor; . .

an outrigger card disposed in said bay,
said outrigger card including a PCMCIA card receiving
slot; )

a second set of connectors on said
outrigger card connected to the opposite end of said
multiple-wire flexible connector;

connectors on said outrigger card
connecting said second set of connectors to said PCMCIA
card receiving slot thereon; _

capacitors connected between.at least
some of said conductors on said outrigger card and a
plane maintained at a predetermined voltage; to thereby
reduce signal degradation and corruption of signals
received by said outrigger card from said logic card
through said flexible conductor.

R
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i'nst ances, will give a closer value to the actual end result than using
the sinple nodel. Neverthel ess, none of nodels is conpletely accurate for

t he many reasons di scussed above, and thus give only a first
approxi mati on, which in nmany cases can be significantly different fromthe
final level or value. of capacitors required. The internediate and conpl ex
nodels, as well as a transmi ssion line nodel, which is extrenely advanced,
can be nore efficiently calculated by using a mathemati cal nodel ling
program such as the "MathCad" by Math t for use on a PC or Electrical
System Model i ng Program "PSPI CE" by MCcroSimalso for use on a- PC. These

programs are well sknowinandoibihaion! 46 ddieidias a3c @1kl ASkneabiH! ati ons.
The capacitor ,val ues of these cal cul ations, as_ indlcated above, nust be

subj ect ed t 8288t QERYIFRHi [GaFE hage hnRLBraddtyr RF t FMGTRcrarfe actual .
oper ati ng cepedetividngofslidts.l i nes, and thus provide the required vatues of
the capacitors for each of the lines. Since none of these nodels, even the
nmost conpl ex, produces results which are sufficiently close to the actual
val ues as deterni Bed byheesowbinatiostas niafinst inhelsiimpiefuotheri s
sati sf act or ¥nata@tek3dd ByPat M edbt Ghe PMcTA BarkNge6ali%4hdt k2BE and
all ows a reasonable start|ing_point for _

- located on said logic card and connected to the logic

thereon.

4. The combination as defined in claim 1 wherein
said plane is a ground plane.

5. An adapter for utilizing a PCMCIA card having
a PCMCIA bus thereon in a desktop computer and which
désktop computer has at least one card slot and one bay,
and which bus architecture is different from PCMCIA
architecture,; comprising,

a logic card configured to be .inserted
into said card slot, said logic card having logic
thereon to convert the bus architecture of the PCMCIA
card to the architecture of the desktop computer;

a first set of electrical connectors on
said logic card connected to one end of a multiple-wire,
flexible conductor; _

an outrigger card configured to be
inserted into said bay, said outrigger card including a
PCMCIA card receiving slot;

a second set of connectors on said
outrigger card connected to the opposite end of said
multiple-wire flexible connector; '

* [+ L L] § *



Varying:'the values. Figure 2 shows typical values of capacitors which rmay
be utilized in certain instances with certain types of cable.- For exanple,
based on tests perfornmed, the capacitor used between the reset |line and
ground has a value of 0.01 uf, while the capacitor between the REG |ine and
ground has a value of 1,000 pf . It is to be understood that there are nmany
nore lines and that not all of them need to have capacitors. The above-
described tests on the outrigger card, without capacitors but as the
card 20 is otherw se designed utilizigg the intended flexible circuit, wll
I ndi cate which [ines need to have capacitors thereon, and the test will

further indicate the val ue e&nhagtsggacbtnor%al‘ﬁ'nuseugplﬁggy ggfa[r&ard can
be constructeda attac gdto e Iog?é: card wherein the outrigger card

need not ha‘\’/%n%?& 10y §a1dofpsRRd set a4 R hose

| i nes wher ecamai eseaeyyvingi smotaphereon$ are reI ati veI y i nexpensi ve- and easy

to install. Thus, the cost ri fd 4l n nt reduced.

Accordingly, the preferred g%&gﬁﬁgﬁ% % §ﬁ(e:%%f1e§’e%"§e&h Jﬁt ?“oﬁ?‘%té been

descri bed. songy PR Said { gpRgarhersesnr isgidorrutiridgetr, ¢avdvend ia is

under st 0od gldhe tith Sn8a$REAPAL0A pled@tierpitlen RoMAGS X AiR¥epy 17
reduce signal degradation and corruption of signals

received by said outrigger card from said logic card
through said flexible conductor.

6. The adapter as defined in claim 5 wherein
said outrigger card has a plurality of PCMCIA card
receiving slots.

7. The adapter as defined in claim 5 further
characterized by at least one PCMCIA card receiving slot
located on said logic card and connected to the logic !
thereon.

8. The adapter as defined in claim 5 wherein
said plane is a ground plane.

9. A method of forming an adapter for utilizing
a PCMCIA card having PCMCIA bus architecture thereon, in
a desktop computer which has at least one logic card
slot and one bay and which bus architecture is different
from the PCMCIA bus architecture, comprising the steps
of: |
a. providing logic circuitry for converting
a PCMCIA bus to the bus architecture of a desktop
computer;

‘RN



*t.hat. the invention is not limted to the particular enbodi nents described
herein, and that various rearrangenents, nodifications, and
substitutions nay be inplenmented w thout departing fromthe scope of the
i nvention as hereinafter clained. VWhat is clainmed is: 1. In
conbi nati on, a desktop conputer having at | east one logic card receiving
sl ot and at |east one bay, and an adapter for utilizing a PCMCI A card
having a PCMCI A bus thereon, said adapter conprising, a |logic card disposed
in said logic card receiving slot, sajd logic card having logic thereon to
convert the bus architecture of the ] A card to the architecture of

the desktop conputery ‘A’f‘;ﬁ??v?a'&%r gl tog%g_?gexj scap&fflgg,g_?lé dg£om the

PCMCI A bus architecture; rst set of i cal connecto on said
| ogi ¢ car d leaste@re PEMERR eard crdarker tthaxedhi e, flexible conductor; an

outrigger card disposed.in &shfedBing S8afld ottt fggercCendd Y wWhi@ a PCMC A

card receiving, slot; a.second set..of .connectors.on.said outrigger card

connect ed }[it? f %bf)ﬁg?‘ﬁﬁyeﬁg 8f tf&&?‘&gﬁﬁ Ff“b?g- RAvang é’xipglrlgag%n ctor;
of wires for bidirectional conveying of signals by said
wires;

da. providing a. plurality of conductors on

" said outrigger card connecting the wires of said cable
to said PCMCIA card slot; _

e. inserting a PCMCIA card in said PCMCIA
slot;

f. generating signals between said logic
circuitry and said PCMCIA card slot over said cable and
said conductors;

g. determining which signals have a noise
component greater than a predetermined minimum;

; h. calculating the wvalue of noise
component of each signal having a value greater .than the
predetermined minimum,

i. calculating the value of a
capacitor which would theoretically eliminate the wvalue
of each of said signal noise components; |

Je providing a capacitance equal to the
calculated value across each of the conductors for which
the value was calculated and a plane on a predetermined
voltage;

k. redetermining which of said signals on
the conductor having a capacitor across the conductors
have a noise value above said éreselected level;

1. increasing the capacitance on each
conductor when said redetermined value of step k is
greater than said predetermined value; and '

* °C L | § *



connectors on said outrigger card connecting said second set of
connectors to said PCMCI A card receiving slot thereon; capacitors connected
between at |east sone of said conductors on said outrigger card and a

pl ane mai ntai ned at a predeterm ned voltage; to thereby reduce signal
degradati on and corruption of signals received by said outrigger card from

said logic card through said flexible conductor. 19 2. The conbi nation
as defined in claim1l wherein said outrigger card has a plurality of PCMC A
card receiving slots. 3. The conbinagbon as defined in claim1l further

characterized by at |east one PCMCI A card receiving slot |ocated on said

| ogi c card and connect afl t 0 ¥dppedtoing stgicMand 1 uhitd 1ICeH Pilsen as
defined in ﬁ]aiqL1 wher?j?6§aid ﬁlane s a grguad | ane, 5f An _adapt er
for utilizin§EPcMTA E5Phafilta BEREFACERES: nd X in‘érdeaéta"op
conput er andomduwttaleskt op conputer has at | east one card sl ot and one bay,

and which bus architecture is different from PCMClI A architecture,

conprising, a logic card configured to be .inserted
10. The method as defined in claim 9 wherein the

noise component value calculation in step h is
calculated using the equation:
V = L(di/dt)

Where: v = Volts
| L Inductance
i = Current, and
t = Time

11. The method as defined in claim 9 wherein the
calculation of the value of the capacitor in step i is
calculated ﬁsing|thé equation

V = (1/C) x [ of i by dt :

where c = Capacitance
i = curreht
t = Time

12. The method as defined in claim 9 wherein the
noise component value calculation in step h is
calculated using the equation:

' V = L(disat)

Where: v = Volts
L Inductance
i = Current, and
t = Time

[
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into said card slot, said logic card having logic thereon to convert the
bus architecture of the PCMCIA card to the architecture of the desktop
conputer; a first set of electrical connectors on said |ogic card connected
to one end of a multiple-wire, flexible conductor; an outrigger card
configured to be inserted into said bay, said outrigger card including a
PCMCI A card receiving slot; a second set of connectors on said outrigger
card connected to the opposite end of said nultiple-wire flexible

connect or; 20 connectors on said outrisgger card connecting said second
set of conne%%ggstgp said PCMCI A card receiving slot thereon; capacitors
connect ed bet ntae |ealsulsdneomwf ofatHeC Rdue saj trigger card
and a pl ane retapai ned é&léu?éégﬁtﬁ%fﬂgeg%V0|taq§§ ?@et%%g3%§i¥3%uﬁ% si gnal
degradation and corruption of signals te FVET §1§%id outrigger card from
said logic card through said YI©x({b/@) confluef of .bp.qt The adapter 4ds.

defined in claim5 wherein sajglepatrigger cacd has_a plurality of PCMCIA
card receiving slots. _ ) Eﬁhpaéﬁkhnce

1 = Current

t = Time

198/21325184.20A

A



7. - <Thé adapter as defined in claim5 further characterized by, at | east
one PCMCI A card receiving slot |ocated‘on said |logic card and connected to
the logic thereon. 8. The adapter as defined in claim5 wherein said

pl ane is a ground plane. 9. A net hod of ,form ng an adapter for utilizing
a PCMCI A card having PCMCI A bus ar chi t ect 8ffe thereon, in a desktop conputer
whi ch has at |east one logic card sl ot and one bay and whi ch bus
architecture is different fromthe PCMCI A bus architecture, conprising the
steps of: a. provi di ng Iogic circuitry for converting a PCMCI A bus to the

card havi ;gcggw EHORANPARBARS fbeéggamm&#ﬁﬁffﬁﬁx&hékﬁ Sai d
olurat Tty of vioUTRIGEES Saket BLECHRIEARSS cafsiba A ool T arn...
providing a. plurality of conductors on said outrigger card connecting the
wires of said cable to said PCMCI A card sl ot;

ABSTRACT

The present invention provides an adapter (16) for utilizing a PCMCIA card
(20) in a desktop computer (13) which has at least one card slot (13b) and one bay.
The adapter (16) includes a logic card (10) configured to be inserted into the card slot
(13b) of the computer (13). The logic card (10) has logic thereon to convert PCMCIA
bus architecture of the PCMCIA card to the bus architecture of the desktop computer
(13) in a bidirectional manner. There may be at least one PCMCIA card receiving slot
(13b) on the logic card (10) connected to the logic; A first set of external connectors |
(26) on the logic card (10) is connected to one end of a multi-conductor flexible cable
(24). Capacitors (38) are connected between at least some conductor (36) and a plane
maintained at a predetermined voltage on an outrigger card (12) in order to reduce the
distortion of the signals received from the flexible conductor (24) at the 6utrigger card
(12).

Fig. 1.



e. inserting a PCMCIA card in said PCMCI A'slot’;"“f..: generating signals
between said logic circuitry and said PCMCI A card sl ot “over said cable and
sai d conductors; g. det erm ni ng whi ch signals have.a noi se conponent
greater than a predeterm ned m ni num h. calcdﬁﬁing the value of noise
conponent of each signal having a val ue greater than the predeterm ned
mnimm i. calculating the val ue of a capaci tor which would
theoretically elimnate the value of each of said signal noise conponents; -
j. providing a capacitance equal *ul at ed val ue across each of

t he conductors for which the valu ated and a plane on a

predet erm ned vol tage; k. redetery miiqg whi ¢h of said signals on the

e condyctors have a noi se val ue above
t hej capacitance on each

bp k is greater than said

'I:EESQS k and 1 until the noise

[&;]
Y

conduct or when sai d redetekm ned va
predet er m ned val ue; and 225%,

F

conductor having a capﬁi'tor acr 0s?
sai d presel ected | evel; é\\‘ i ncr eady

/
S
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- —_— —
~N ~—
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l.evel is below said preselected |level for all conductors. 10. The nethod as
defined in claim9 wherein the noi se conponent value calculation in step h
is calculated using the equation: V = L(di/dt) Were: Vv = Volts L
= | nduct ance i = Current, and t- : Time 11. The nethod as
defined in claim9 wherein the cal cul a8/3n of the value of the capacitor in

step i is calcul ated usingthg &segtion V GUTRIGBER dARD 1 of | v etwher e
C Capaci tance i = Cyrreht t = Tine 12. The netHod as
defined in claim9 wherein the nojse conponerpATaaliue cal cul ati ¢n injstep h
Is calculated using the equation: P =1(di/dt) \Were: \/ olts L
| nduct ance | = Current,| and = T.iljﬁ'A 2
' o
"’o_‘ REG g
g B 1000pF =
= T P Z
e — o
&) - &
Ly DATA 3 3
Q =
&) : o
GND
RESET
. T 0.01uf '
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123 and the cal cul ation of the value of the capaC|tor in stepi is-

cal‘cul at ed using the equation V = (i/c) x [err] of i by dt where C
Capacitance i = Current t © Time 198/21325184. 20A '
3/3
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