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Docket No. RP9-96-012); REPLACED SHEETS SG 2 BACKGROUND OF THE
ENVENTI ON Field of the Invention The present invention relates to personal
conput er systens and nore particularly to a split system personal conputer
whi ch includes a nedia console containing user interactive conponents
(e.g., floppy disk drive, power switch) coupled to a processing unit having
system conponents (e.g., central processing unit, nenory, hard disk drive)
via a cable and wherein the processing unit includes a first interface for
controlling and enabling a transfer of @&ata, address and interrupt

I nformati on between a device in the nedia console and a device.in the

pr ocessi ng%@@&%ﬁmm&g Art Personal conputer systens are
wel I known _ . r systens in general, and | BM
Personal Conputers in particular, have attai ned

Field of the invention

The present invention relates to personal computer systems and more
particularly to a split system personal computer which includes a media console
containing user interactive components (e.g., floppy disk drive, power switch) coupled
to a processing unit having system components (e.g., central processing unit, memory,
hard disk drive) via a cable and wherein the processing unit includes a first interface
for controlling and enabling a transfer of data, address and interrupt information‘.‘
between a device in the media console and a device in the processing unit.

- Description of Related Art

Personal computer systems are well known in the art. Personal computer
systems in general, and IBM Personal Computers in particular, have attained
widespread use for providing computer power to many segments of today's modern
society. Personal computers can typically be defined as a desktop, floor standing, or
portable microcomputer that is comprised of a system unit having a single central
processing unit (CPU) and associated volatile and non-volatile memory, including ali
RAM and BIOS ROM, a system monitor, a keyboard, one or more flexible diskette
drives, a fixed disk storage drive (also known as a "hard drive"), a so-called "mouse”
pointing device, and an optional printer. One of the distinguishing characteristics of
these systems is the use of a motherboard or system planar to electrically connect
thesé components together. These systems are designed primarily to give
independent computing power to a single user and are inexpensively priced for
purchase by individuals or small businesses. Examples of such personal computer
systems are IBM's Personal Computer AT and IBM's Aptiva.



wi despread use for providing conputer power to nmany segnents of today's
nodern society. Personal conputers can typically be defined as a desktop,

fI oor standi ng, or portable mcroconputer that is conprised of a system
unit having a single central processing unit (CPU and associated volatile
and non-vol atile nmenory, including all RAM and BIOS ROM a system nonitor,
a keyboard, one or nore flexible diskette drives, a fixed disk storage
drive (al so known as a "hard drive"), a go-called "npbuse" pointing device,
and an optional printer. One of the distinguishing characteristics of these
systens is the use of a notherboard or systemplanar to electrically
connect these conponents together. These systens are designed primarily to
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(CRT) that was placed on top of the system unit. The keyboard and (eventually a

~ mouse) was placed in front of the system unit to provide for user input. Accdrdingly,

these “desktop” computer systems combined all PC functions and accessibility in one

enclosure on the desktop where significant space is required and noise sources are

relatively close to the user. In addition, there was no way to compact the elements

‘when the PC was notin use. A®

in order to reduce the clutter that a personal computer caused on the desktop,
a tower design soon emerged that moved the system unit components into a tower
form-factor that sat along-side the desk. The CRT' now sat directly on the desk with
the keyboard and mouse in front of it. However, this “minitower” type unit is typically
placed on the floor where accessibility to drives (floppy and CD-ROM), power, and
system activity (LEDs) is compromised and awkward. These two form factors (the
“desktop” and “minitower” systems) have endured for quite some time with just various
changes in the size, shape and color.

itis therefor desirable to provide a personal computer system form factor that
significantly reduces the amount of desktop space needed, reduces noise on the
desktop and provides easy accessibility to removable DASD drives. It is further
desirable to provide an expansion bus interface to implement such a form factor.

SUMMARY OF THE INVENTION

The present invention is directed to a personal computer system that includes
a media console coupled to a system unit with a multi-conductor cable. The media
console includes a direct access storage device having an opening for receiving a
removable storage medium.- The system unit is separate from the console and



floppy disk drive, etc. This was known as the systemunit and required a
significant anount of desktop work space. The nonitor was traditionally a
cat hode ray tube (CRT) that was placed on top of the systemunit. The
keyboard and (eventually a nouse) was placed in front of the systemunit to
provi de for user input. Accordingly, these "desktop" conmputer systens

combi ned all PC functions and accessibility in one enclosure on the desktop
where significant space is required and noi se sources are relatively close
to the user. In addition, there was no ﬂay to conmpact the el ements when the
PC was not in use. In order to reduce the clutter that apersonal conputer
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access storage device in the console. The first interface is operative to (1) determine
when a bus cycle initiated by a device in the system unit is directed to the direct
access storage device in the console and (2) transfer data from the expansion bus to
the direct access storage device via the cable and the second interface when a bus o
cycle is directed to the direct access storage device.

The first intérface can include a first electronic card connected to the expansion
bus and the cable. The first electronic card includes a control circuit for monitoring the
expansion bus, and a multiplexer for multiplexing over the cable address signals, data
signals and interrupt request signals between the expansion bus and the second
interface. The second interface can be a second electronic card having a de-
multiplexer with an input coupled to the cable and an output coupled to the direct
access storage device. The control circuit is operative to generate control signals to
the second electronic card via the cable for controliing the de-multiplexer to output the
address and data, and after outputting the data driving a current state of interrupts of
a device in the console onto the expansion bus via said cable and the multiplexer of
the first electronic card. '

The présént invention prdvides a generic expansion bus extender interface that
minimizes the number of signals needed to transfer data, address and interrupt signals
between the media console and the syStem_ unit and also allows new devices to be
added to the media console with no changes to the interface.

BRIEF DESCRIPTION OF THE DRAWINGS



deskt op and provi des easy accessibility to renovable DASD drives. It is
further desirable to provide an expansion bus interface to inplenent such a
formfactor. SUVMMARY OF THE | NVENTI ON The present invention is directed to
a personal conputer systemthat includes a nedia console coupled to a
systemunit with a multi-conductor cable. The nedia consol e includes a
direct access storage device having an opening for receiving a renovabl e
storage nedium The systemunit is separate fromthe console and 4

i ncl udes a microprocessor coupled to adocal bus and an expansion bus, a
non-vol atil e storage device coupled_to the | ocal bus and a power supply for

suppl yi ng power the system _The.cable has one end coupl ed he consol e
and anot her end izolﬂ;p &%W’?WE""&’?*%%Q‘@ ?O’FB‘I“GEF%_{]?W %@B@'E@ﬁﬂétﬁrfﬁ%ﬁq

devi ces in idvenfon apkfeih & div¥ HORSINGNs id'8n Sp&t BORIEGH. L. The systemunit has a
first interface coupled to the expansion bus and the cable, and the console

has a second interface coupled to the cable and the direct access storage
device in the copppbis o \lGsiddivh vidW Sf iRGfiedis cBRESIALE ¥Ra.10 whbleiflThE divae

housing is in a closed position.

Fig. 3 is an exploded perspective view of certain elements of the media console
of Fig. 1 including a base member, drive housing, raise/support mechanism, a latch,
electromechanical direct access storage devices and an electronic card, and

illustrating certain relationships among those elements. v

FIG. 4is a cut-away perspective view of the media console showing the latch
of FIG. 3.

FIG. 5 is an enlarged view of the track portion of the latch of FIG. 4.

FIG. 6 is an enlarged perspective view of a portion of the front and left sides of
the media console base member showing the raise/support mechanism in accordance
with the present invention.

FIG. 7 is an exploded perspective view of certain elements of the processing
unit of Fig. 1 including a planar board, CPU, power supply, hard disk drive, ISA
interface electronic card and cover, and illustrating certain relationships among those
elements.

FIG. 8 is a perspective view of an altemative embodiment of the processing unit
of the present invention.

FIGS. 9A and 98B are a block diagram of certain components of the computer
system of Figs. 1 and-2. '



when,a bus cycle initiated by a device in the systemunit is directed to
the direct access storage device in the consol.e and (2) transfer data from
‘the expansion bus to the direct access storage device via the cable and the
second interface when a bus cycle is directed to the direct access storage
device. The first interface can include a first electronic card connected
to the expansion bus and the cable. The first electronic card includes a
control circuit for nmonitoring the expansion bus, and a nultiplexer for

mul ti pl exi ng over the cable address signals, data signals and interrupt
request signals between the expansion bus and the second interface. The

second interfac an. be a.secand electronic,.c .havin - L ti xer
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signals to the second electronic card via the cable for controlling the

de-nul ti pl exer to output the address and data, and after outputting the
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data, addr &98n¢ H‘gi?‘?ép?*mﬁa gnal s between the media consol e and the
systemunit and al so all ows new devices to be

FIG. 12 is a table of each signal of the 10 pin planar connector on the ISA
interface card along with its function description.
. A%
FIG. 13 is a schematic diagram of the power distribution between the ISA
interface card and media console electronics card of the present invention.

FIG. 14 is a table a signal layout of the multi-conductor flexible cable used in
accordance with the present invention.

DETAILED RIPTION OF THE INVENTION

While the present invention will be described more fully hereinafter with
reference to the accompanying drawings, in which a preferred embodiment of the
present invention is shown, itis to be understood at the outset of the description which
follows that persons of skill in the appropriate arts may modify the invention here
described while still achieving the favorable results of this invention. Accordmg!y, the
description which follows is to be understood as being a broad, teaching disclosure
directed to persons of skill in the appropriate alis, and not as limiting upon the present
invention.

Referring to the accompanying drawings, a split system personal computer
embodying the present invention is there shown and generally indicefed :¢ 10 (Fig. 1).
The computer system 10 may have an associated monitor 12, keyboard 14, mouse 15 .



added to the nedia console with no changes to the interface. BRI EF

. DESCRI PTI ON OF THE DRAW NGS 5 Fig. 1is a perspective view of a conputer
"syst em enbodyi ng the present invention wherein a drive housing is in an
open position. Fig. 2 is a perspective view of the media console of FIG 1,
wherei.n the drive housing is in a closed position. Fig. 3 is an expl oded
perspective view of certain elenents of the nedia console of Fig. 1

i ncluding a base nenber, drive housing, raise/support nechanism a |atch,

el ectromechani cal direct access storadgk devices and an el ectronic card, and
il lustrating certain relationships anong those elenments. FIG 4 is a

FIG 5 1o e Biiflar fBe S or e eomPUiBE TDdnEkRs Gt Mes sotielf 36 wilen's > >

5: Ses 60} S cohritted ©eal sPREMRRPrbddssinGuniP18 By ROmLiticbrikucton flekiblinéalsia @0. ef t
The media console 16 can be placed on top of a desk near the monitor 12 and
includes all of the user interactive components of the computer system 10 including -
a floppy disk drive 22, CD-ROM drive 24, power on/off switch. 26, status indicators 28
(e.g., power and hard drive activity) and input device ports (e.g., keyboard and mouse).
The system unit 18 on the other hand contains all the power, bulky and noisy
compbnents that a user does not need to interact with and can be placed under or
‘behind the desk. For example, as will be described in more detail below, the system
unit 18 includes a central processing unit (CPU), planar, memory, hard disk driv'e,“
expansion bus slots (PCl, ISA), expansion drive bays, power supply, fan(s) and
video/graphics subsystem. '

The internal mechanical elements (described in more detail below) aliow the

drive bay housing 30, which contains the floppy disk drive 22 and CD-ROM drive 24,

to move between an open position shown in FIG. 1 and a closed position shown in

- FIG. 2. In the open position, a user can access the openings in floppy disk drive 22

and/or CD-ROM drive 24 to insert/remove a floppy or compact disk respectively as

needed. On the other hand, in the closed position, the openings in FDD 22 and CD-

ROM drive 24 are concealed with a front panel of the base member 32 and cannot be

accessed. In addition, an optional lock (not shown) can be provided on the media

console 16 to lock the drive housing 30 in the closed position providing added security
to prevent unauthorized access to the drives 22 and 24. '

The intemal mechanical assembly allows the drive housing 30 to raise from the
console base 32 in one smooth, fiuid motion when unlatched and remain supported in
the open position (FIG. 1). The drive housing 30 can be raised and unlatched from the

- closed position (FIG. 2) to the open position (FIG. 1) by a user simply pressing down
on the push pad 34, and lowered and latched from the open position to the closed
. pasition by a user again pushing down on the push péd 34. This conserves and



t he medi a consol e base nenber showi ng the raise/support mechanismin
agcordance with the present invention. FIG 7 is an exploded perspective
view of certain elenents of the processing unit of Fig. 1 including a

pl anar board, CPU, power supply, hard disk drive, ISA interface electronic
card and cover, and illustrating certain rel ationships anong those
elements. FIG 8 is a perspective view of an alternative enbodi nent of the
processing unit of the present inventiong FIGS. 9A and 9B are a bl ock

di agram of certain conponents of the conmputer systemof Figs. 1 and 2. 6
FIG 10 is a schematic block diagramof the |ISA interface el ectronic card,

Wi I ' f th . nt ' | 11
T a cyol et RGE AR 5 ek, pictrdisdng bRy s8R CrE Ml dive™
interface i r24t\Wwhen irftherolesdidipoditibnt 1R &fbb BraViidbis ety cckbSibillgbfane emses @2vi a
the and 24 to the user when needed.

The personal computer system 10 is a split system in that it separates the
media components (e.g., floppy disk drive 22 and CD-ROM drive 24) within media
console 16 from the central processing unit (CPU), hard drive and power supply which
are located within the separate system unit 18. in other words, the coniputer systém
10 removes all the components which a user does not need to interact with away from
the deskiop work space. As a result, the components which are disposed in the media A
console 16 on the desktop have a much smalle_r profile than conventional desktop
personal computers. (For example, the dimensions of media console 16 when the
drive housing 30 is in the closed position can be 55mm high, 260mm deep and 390mm
wide as compared to a conventional desktop unit of dimensions 125mm highi, 435mm
deep and 380mm deep. Yet, unlike the tower design, all user interaction is made
easily accessible on the desktop without the need to reach down to a tower unit. In
addition, when the computer 10 is not in use, the keyboard 14 may be stored on top
of the media console 16 under the monitor 12 fo provide an even more compact
system. - Moreover, the media console 16 is also very low power compared to the
processing unit 18 such that it does not produce excessive heat or require a fan.

The monitor 12 can have multimedia speakers 36 and 38 built into opposite

sides of the front thereof or the system 10 can have separately detached speakers (not

- shown) for providing sound. The monitor 12 canbe suspended above the media
console 16 with a cantilevered monitor stand 40. The monitor stand 40 is self
supportive so the monitor weight is not placed on top of the media console 16 and
allows the drive housing 30 to raise unimpeded. The stand 40 fits underneath the
opposite ends of the media console 16 to'keep the monitor 12 within the same
“footprint” space as the media console 16. The stand 40 can be formed from standard



connecting electrical cable. FIG 12 is a table of each signal of the 10
pi n pl anar connector on the |ISA interface card along with its function
description. FIG 13 is a schematic diagramof the power distribution
between the I SA interface card and nedi a consol e el ectronics card of the
present invention. FIG 14 is a table a signal |ayout of the
mul ti-conductor flexible cable used in accordance with the present
i nvention. DETAI LED DESCRI PTI ON OF THE IjNVENTI ON Wil e the present
i nvention will be described nore fully Hereinafter with reference to the
acconpanyi ng drawi ngs, in which a preferred enbodi nent of the present
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' ndi cated | i?\{:luiésl: ia %iov%%l'e top cover 42 which cooperates with a base member 32 in defining
an enclosed, shielded volume for receiving electrically powered data processing and
storage components for processing and storing digital data. More specifically, the
storage components include floppy disk drive 22 and CD ROM drive 24. The floppy
disk drive 22 can be a removable medium direct access storage device (DASD)”
- capable of receiving a diskette inserted there into and using the diskette to receive,
store and deliver data as is generally known. The CD-ROM drive 24 can be a
‘removable medium direct access storage device capable of receiving a compact disk
inserted there into and using the disk to deliver data as is generally known.
Alternatively, either the floppy disk drive 22 or CD-ROM drive 24 could be replaced
with a digital video disk (DVD) drive. The FDD 22 and CD-ROM drive 24 are mounted
on a direct access storage device bracket 44. The DASD bracket 44 is mounted to the
top cover 42 such that the drives 22 and 24 will move with the top cover 42. The top
cover 42 includes a user push pad 34 and is disposed between right and left wings 46

and 48 respectively.

User access features and indicators such as a power button 26 and various
LEDs 28 (e.g., power light indicator, hard disk drive activity indicator) are included in
the media console 16 operator panel 50. A standard keyboard port 52 and mouse port
54 exit the rear of the média console 16. :A media console electronics card. 56 is
disposéd within the eonsole housing 30 and is coupléd to the floppy disk drive 22 and
CD ROM drive 24. The card 56 is also connected to multi-conductor cable 20 via
connector 58. As will be described in more detail below, the electronics card 56, in
cooperation with an interface in the processing unit 18, is used fo receive address and



The conputer system 10 may bave an associated nonitor 12, keyboard 14,
nouse 15 7 and printer (not shown). The conputer 10 includes a nedia
consol e 16 which is connected to a systemor processing unit 18 by a

mul ti-conductor flexible cable 20. The nedi a console 16 can be placed on
top of a desk near the nonitor 12 and includes all of the user interactive
conponents of the conputer system 10 including a floppy disk drive 22,
CD-ROM drive 24, power on/off switch 26,;nstatus indicators 28 (e.g., power
and hard drive activity) and input device ports (eg., keyboard and nouse).
The systemunit 18 on the other hand contains all the power, bul ky and
noi sy conponents that a user does not need to interact with and can be
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pl anar, nenory, rive, expansion bus slots (PCl, |ISA), expansion
drive bays, power supply, fan(s) and video/ graphics subsystem The internal
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latch 60 for latching the console drive housing 30 in the closed position and unlatching

the top housing 30 to allow the housing 30 to move to the open position. The latch 60
includes a wire form latch pin 62 that is attached to the bottom of the console base 32
by three supports 64, 66 and 68. The first support 64 attaches the wire 62 to the base
32. The second support 66 is used to prevent the wire 62 from moving vertically u& .
or down and horizontally to the right. The third support 68 prevents the wire 62 from
moving horizontally to the left. Accordingly, all three supports 64, 66 and 68 cooperate
with each other to secure latch wire 62 to the base 32 and prevent it from moving
vertically or horizontally. In addition, the wire 62 is made of a flexible materiat such that
when a horizontal force is exerted on the end 70 of the latch wire 62 the three supports
64, 66 and 68 serve as positioning elements to center and bias the latch wire 62 when
undeflected in a preselected position. A support bar 72 having a groove 74 therein
supports the wire end portion 70 and allows horizontal movement thereof.

The latch 60 further includes a track 76 which is integral with and protrudes from
inside the console top cover 42. The track 76 includes a fower triangular track 78 and
an upper notch 80. The dashed line 82 shows the equilibrium or center position of wire
end 70 (i.e., the position of wire end 70 when no external forces are exerted thereon).

In operation, as the top cover 42 is moved from the open position to the closed
position, the wire end portion 70 contacts the track 78 at A and travels along' path 84
and then comes to rest at position B. As the wire end 70 travels -along path 84 the
track 78 pushes the end 70 to the right but since the wire is trying to return to its center
position 82, the wire end 70 will ride adjacent track 78 in path 84. Once the wire end
70 passes the first nub 86 it will move to the left and into 88 and then finally resting and
being held at position B by second nub 90 and its spring force pushing the end 70



drive bay housing 30, which contains the floppy disk drive 22 and CD- ROV
drive 24, to nove between an open position shown in FIG 1 and a cl osed
position shown in FIG 2. In the open position, a user can access the
openings in floppy disk drive 22 and/or CD-ROM drive 24 to insert/renove a
fl oppy or conpact disk respectively as needed. -On the other hand, in the

cl osed position, the openings in FDD 22 and CDO- ROM drive 24 are conceal ed
with a front panel of the base nenber 32 and cannot be accessed. In

addi tion, an optional |ock (not shown) can be provided on the nmedia consol e
16 to lock the drive housing 30 in the closed position providing added

security to,prevent unauthorized access.to the. drives 22 and, 24. e ,.
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supported in the open position (FIG 1). The drive housing 30 can be raised
and unl at ch&@ppedbythewieenddGosition (FIG 2) to the open position (FIG
1) by a user sinply pressing down on the push pad 34, and | owered and

| at ched fromthe open position to the closed position by a user again

pushi ng down on Toenlatchthe b Qver 42, ssuseppressesaon thepad 34 and as the top cover

42 is moved from the closed position to the open position, the notch 80 and track 78
will first move downward and the wire end 70 will move toward its center position 82.
Once the second nub 90 of track 78 is below the horizontal level of the wire end 70,
the end 70 will move to center line 82. The top cover 42 then moves upward by the
raise/support assembly (described below) and the wire end 70 travels along path 02* »
and then come to rest at position C. The wire end is at its center position at position

C and the cover 42 is fully open.

The integrated latch assembly 60 érovides positive latching without additional,
discrete latching parts which provides for simple, error-free, and consistent latch
operation while also minimizing the number of moving parts.

Referring now to FIGs. 3 and 6, there is shown schematic diagrams of the
raise/support assembly 100 which allows the drive housing 30 to reside within the
main console base 32 when latched and raise in a smooth, fiuid motion from the
console base 32 when unlatched and remain supported in the open bosition in
accordance with the present invention. In addition, the raise/support assembly 100
provides the resiliency that a user feels when pushing on the push pad 34 when
moving the drive housing 30 from the opéﬁ 'position fo the closed position. The
assembly 100 includes a wire form spring 102 held in place by the tab 104 in console
base 32 and holes 106 in DASD bracket 44 of the console top cover 42, the latter of
which attaches the ends 108 of spring 102 to the drive housing 30. The spring 102
provides the lifing force to raise the housing 30 when unlatched. The spring 102 has
a non-linear force profile (i.e., the spring does not compress linearly with position of the
housing 30). One type of non-linear force profile is where the spring 102 has



8 mnimzes space on the desktop, protects the floppy disk drive 22 and
CD-ROM drive 24 when in the closed position and al so provides easy
accessibility of the drives 22 and 24 to the user when needed. The personal
conputer system 10 is a split systemin that it separates the nedia
conponents (e.g., floppy disk drive 22 and CD-ROM drive 24) within nedia
console 16 fromthe central processing unit (CPU), hard drive and power
supply which are located within the sepgrate systemunit 18. In other

wor ds, the conputer system 10 renoves all the conponents which a user does
not need to interact with away fromthe desktop work space. As a result,

t he conponents which | spose n the nedi nsol.e 16,_0on

have anpnuch EWI'E?teB’r Gﬂp? p ¢yt ébﬂ\f@?ﬁ ?fﬁgp%éggk’?%bn%r E@ng%gi%%%ﬁ{ﬁggg
(For exanpl gheréh@wdeAREY. Oélﬁl-éﬁntéﬁéﬁﬁ pfdl&?%?:‘nﬁg)lGAMdStﬁért ype dfriondirteinsoree 30
is in the closed position can 260mm deep and 390nm wi de as
conpar ed t oP@filednwbeare the §P"f@ﬂe'!s(k2 b@s mere UBWa(ﬂ feeaedndhe 08?2'5 RASIHPQ thaminths,

d d 38
desp and SeQmAE oIl Ok, | Bind Yol il Gl o Re0AUREGEELEN
t ower uni t.inventioidand e, dusmssndrmelowmiwwe theQafter profileias arsexarhple. keyboar d

14 may be stored on top of the nedia console 16 under the nonitor 12 to
provi de an even nore conpact

The spring 102 is biased toward position D and in cooperation with snap tabs
110 support and hold the top cover in the open poéition when unlatched. When the
drive housing 30 is in the closed (latched) position the spring end 108 is at position E
and is exerting an upward force on drive housing 30 but the housing is prevented from" »
moving up to the open position by the push-push latch 60 described above.

Hinge pins 112 (FIG. 3) at the rear of the top cover 42 fit within grooves 114 in
the base 32 and cooperate with each aother to provide the pivot point for the drive
housing 30. Snap tabs 110 on each side of the top cover 42 provide a hard stop for
the housing 30 under load from the spring 102 when moved to the open position.
When moving the drive housing 30 into the closed position, the front of the drive
housing abuts a front ledge of the base member 32 to prevent any further downward
movement of the housing 30.

Centrifugal geared dampers 116 are attached to each end of the console top
cover 42 by platform members 118 and a screw 120 (see FIG. 3) inserted into the
opening on the platform member 118 and into a boss (not shown) in the top cover 42.
The geared dampers 116 control the speed of ascent of the drive housing 30 and
dampen spring oscillations. Each damper 116 includes platform member 118 which
holds circular roller 122 allows it to freely rotate. The circular roller 122 is held by
circular edges 123 of the platform member 118. The rollers 122 includes an integral
gear 124 which rides along a cooperating radiused gear track 126 when the top cover
moves up or down. The gear track 126 is designed to match an arc of a moving point
rotating about a fixed pivot point since the drive housing 30 pivots about the fixed hinge



system Moreover, the nmedia console 16 is also very |ow power conpared to
the processing unit 18 such that it does not produce excessive heat or
require a fan. The nonitor 12 can have nul tinedi a speakers 36 and 38 built
into opposite sides of the front thereof or the system 10 can have
separately detached speakers (not shown) for providing sound. The nonitor
12 can be suspended above the nmedia console 16 with a cantilevered nonitor
stand 40. The nonitor stand 40 is self supgportive so the nonitor weight is
not placed on top of the nmedia console 16 and allows the drive housing 30
to raise uninpeded. The stand 40 fits underneath the opposite ends of the

et ho. o aPBr16Pad Bisbvend 1d: Aha Fagiiseoeson of e tack 128 s the dantper
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with the nonitor's tilt swvel device (not shown). Referring nowto FIG 3,

there is shown a schematic diagram of the el enents which make up the nedia

consol e 16. As shpghdBRbR, wher fhe AR Uty & 1dfhed in the closed position, the
spring end 108 is at position E exerting an upward force but held closed by the latcﬁ
60. When a user presses down on push pad 34, the housing 30 is unlatched (as
described above) and the spring end 108 exerts an upward force on the housing 30 as
it moves from position Eto position D and the dampers 116 cushion and smooth out
that movement as they move from position F to position G along the gear track 126.
The drive housing 30 is then held in the open position by spring ends 108 and the Snap“"
tabs 110 prevent the housing 30 from going up any further. Thus, the spring 102,
geared dampers 116 and gear tracks 126 provide a raise/support assembly which
allows the drive housing 30 to move smoothly.from the closed position to the open
position when housing 30 is unlatched. i

To close the drive housing 30, a user presses on the pad 34 with a sufficient
force to overcome the upward force of spring 102. This will move the spring ends 108
from position D to slightly past position E as the dampers 116 move from position G
to slightly past position F and the front ledge of the base member 32 prevents any
further downward movement of cover 42. The spring ends 108 and dampers 116 will
then move to position E and F respectively and the housing 30 will be latched in the
closed position by latch 60 (described above).

The-raise/support assembly 100 of the present inven:tior'\ allowé the drive
housing 30 to reside within the main console base 32 when latched, but réise in a
smooth, fluid motion from the console base 32 when unlatched and remain supported
in the open position. The assembly 100 is based on a wire form spring 102 that
provides significant function without requiring several moving parts or linkages thus
providing a low complexity of assembly. The damper action against molded-in gear



I ncl udes a novable top cover 42 which cooperates with a base nenber 32 in
defining an encl osed, shielded volune for receiving electrically powered
data processi ng and storage conponents for processing and storing digital
data. More specifically, the storage conponents include floppy disk drive
22 and CD ROM drive 24. The floppy disk drive 22 can be a renovabl e nmedi um
direct access storage device (DASD) capable of receiving a diskette
inserted there into and using the diskegtte to receive, store and deliver
data as is generally known. The CD drive 24 can be a renovabl e nmedi um
di rect access storage device capable of-receiving a conpact disk inserted

there into WA, B | ' r
A'ternat i Ve 128 pRAidE et fiodfihg Rl cfBidy ot SERE Rusing S5 ¥Seent e
repl aced wwith neininajicoaiplexityesf désign. (DVD) drive. The FDD 22 and CD-ROM drive

24 are nounted on a direct access storage device bracket 44. The DASD
bracket 44 is nounted to the top cover 42 such that the drives 22 and 24
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34 and is disposed between ri gh_i and left wings 46 and 48 respectively
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LEDs 28 (e

are inclu diesgiels@% %é@gé%éﬁgiﬁ(@%gén%gﬁtgwglrs %tgg‘{e{:&gB&q%&s/Wadnq{a{rh%l ‘%g%fg(r)?ar d
port 52 andoesmot@eedtdinteract with regularly. More specifically, the system unit 18 contains
the remainder of ‘the computer components including a microprocessor, memdry,
video/graphics subsystem, hérd disk drive(s), expansion bus slots (PCI/ISA),
expansion drive bays, power supply and fan(s). Accordingly, the processing unit 18 aw
contains all of the high power, bulky and noisy components that the user does not
need to interact with. ‘Unless the user chooses to install an accessible drive (like a
5.25" floppy drive or tape backup unit) the processing unit can be completely hidden
from view. The multi-conductor electrical cable 20 connecting the processing unit 18
and the media console 16 allows the processing unit 18 to be placed along side,
underneath or even behind the desk supporting the media console 16, or in a different

room or office than the media console 16.

More specifically, the system unit 18 includes an internal mounting or base '
chassis assembly 130 disposed within an outer decorative cover 132. Cover 132 has
a handle to allow for easy carrying or moving of the tower type processing unit 18. A
power supply 134 for supplying power to both the processing unit 18 and the media
console 16 is disposed within an upper portion of the assembly 130. A hard disk drive
136 is attached to the top of the assembly 130 by screws 138. The hard disk drive 136
is a fixed medium direct access storage device capable of storing and delivering data
as is generally known. A planar 140 is mounted vettically in the right side portion of
assembly 130 and includes a central processing unit (CPU) 142, ports 144 for
connecting additional RAM memoty and a riser card port 146 for connecting a riser
card 148. The planar 140 provides a means for electrically interconnecting the
components of the computer 10 including those identified above. The system unit 18



.54 exist the rear of the nedia console 16. A nedia console electronics card
56 is disposed within the console housing 30 and is coupled to the fl oppy
di sk drive 22 and CD ROM drive 24. The card 56 is al so connected to

mul ti-conductor cable 20 via connector 58. As will be described in nore
detail below, the electronics card 56, in cooperation with an interface in
the processing unit 18, is used to receive address and 10 data
information fromthe processing unit 18 and to transfer interrupt state
information to the processing unit 18. Réberring now to FIGs. 3-5, there is
shown schematic diagrans of the integrated |atch 60 for latching the

consol e dri ' | I | L] i t
nousi ng 30 EBURHERRYaIReactulsdfnd GARE TROaLmEd T AR SRt Sol (e AR
60 i ncl udes 9A)wAnexpansioh dus intpifac® datchts2 isispdsad withirn thetdssemblyt t30 ahdt he
consol e base 32 t hree supports 64,66 and 68 . The firs upport. 64
attaches th& w@%w%ﬁq %rp?fg'égéperzs.'éfrh@ gagKkdne UB%F?“‘%@E@%@@%& he
prevent thejibrigceddard 182WARKE MRs¥bdd indthbie ddtaiPbelowyn and hori zontal Iy to
the right. The third support 68 prevents the wire 62 from
~ System unit 18 also includes a fan (not shown) disposed behind fan vent 154

for cooling the components of system unit 18 such as the CPU 142, graphics

controller, hard disk drive 136 and power supply 134. Since the tower or base unit 18

is meant to be placed under a table or desk, the volume of the enclosure is less critical

(1) allowing the fan inside to circulate air inside the unit 18 rather than through it ™

allowing for quieter cooling and (2) allowing the unit 18 to be cooled with optional heat

pipes (not shown) that bring the heat to outer surfaces of the box.

A television card 156 is also disposed within processing unit 18 and éoupled to
an expansion bus slot (FIG. 9A). The TV card 156 allows standard television signals
from a coaxial cable or composite video input to be tuned and subsequently displayed
in a window on the monitor 12. A 40 pin ribbon cable 158 is used to couple the output
of the TV card 156 to the graphics subsystem. An electromagnetic interference (EMI)
shield 160 is disposed between the cover 132 and chassis 130.

The processing unit 18 includes other elements which are conventional and as
such are not described herein.

Referring now to FIG. 8, there is shown an alternative embodiment of tﬁe
processing unit 18 wherein a subwoofer 162 has been integrated therein. The
subwoofer 162 is integral with the system unit 18 and is disposed at a bottom thereof.
The subwoofer 162 fits under the cover 132 and is part of the system unit's base 164.
The subwoofer includes vents 166 on opbosite sides of the base 164 for aliowing
acoustic energy to escape. A shield 168 is disposed between the hard disk drive 136
and the subwoofer 162 for shielding a magnetic field that emanates from the



noving horizontally to the left Accordingly, all three supports 64, 66 and
68 cooperate with each other to secure latch wire 62 to the-base 32 and
prevent it fromnoving vertically or horizontally. In addition, the wire 62
is made of a flexible material such that when a horizontal force is exerted
on the end 70 of the latch wire 62 the three supports 64,66 and 68 serve as
positioning elenments to center and bias the latch wire 62 when undeflected -
in a preselected position. A support bajg 72 having a groove 74 therein
supports the wire end portion 70 and allows horizontal novenent thereof.

The latch 60 further includes a track 76 which is integral with and
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| ower triangular trac n upper notch 80. The dashed |ine 82 shows
t he equi | i Piunsetabralgminum opisenti on of wire end 70 (i.e., the position of
wire end 70 when no external forces are exerted thereon). In operation, as
the top cover 42 is noved fromthe open position to the closed position,
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Prior to relating the above structure to the present invention, a summary of the awm

operation in general of the personal computer system 10 may merit review. Referring

to FIGS. 9A and 9B, there is shown a block diagram of a personal computer system
illustrating the various components of the computer system such as the system 10 in
accordance with the present invention, including components mounted on the planar
140 and the connection of the planar to the /O slots and other hardware of the
personal computer system. Connected to the planar 140 is the system CPU or
processor 142 which is connected by a high speed CPU local bus 170 through a
memory control unit 172, which is further connected to a volatile random access
memoty (RAM) 174. The memory control unit 172 is comprised of a memory controlier
176, an address multiplexer 178, and a data buffer 180. The memory control unit 172

is further connected to RAM 174 as represented by the four RAM modules 182. The
memory controller 176 includes the logic for mapping addresses to and from the
microprocessor 142 {o particular areas of RAM 174. This logic is used to reclaim RAM -
previously occupied by basic input output system (BIOS). . Further generated by
memory controller 176 is a ROM select signal (ROMSEL), that is used to enable or
disable ROM.

While the present invention is describéd hereinafter with particular reference to
the system block diagram of FIGS. 9A and 9B, it is to be understood at the outset of
- the description which follows that it is contemplated that the apparatus and methods



toward the center position 82 into nub 92. At position B the top cover 42
Is latched in the closed position as the upward force exerted by top cover
42 and track 78 is stopped by the wire end 70. To unlatch the top cover 42,
a user presses on the pad 34 and as the top cover 42 is noved fromthe

cl osed position to the open position, the notch 80 and track 78 wll first
nove downward and the wire end 70 wi || HBve toward its center position 82.
Once the second nub 90 of track 78 is below the horizontal |evel of the
wire end 70, the end 70 will nove to center |line 82. The top cover 42 then
noves upward by the raise/support assenbly (described below) and the wre
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Returning now to FIGS. 9A and 9B, the CPU local bus 170 (comprising data,
address and control components, not shown) provides for the connection of the
microprocessor 142, a math coprocessor 184 (if not internal to the CPU 142), a system
cache memory 186, and a cache controller 188. Aiso coupled on the CPU local bus
170 is a core chipset 190 which includes a pe'ripheral component interconnect (PCI)’ a¥
bridge and an integrated drive electronics (IDE) fixed disk controlier. The core chipset
190 can be an Intel Triton VX chip and an Intel PIIX3 chip. The PCI bridge within
chipset 190 provides an interface between the local bus 170 and a PCl bus 196.
Connected to the PCI bus 196 are a plurality of I/O slots 198 for receiving peripheral
devices, one of which is a video controller 200. The video controller 200 has
associated with it a monitor (or video display terminal) 12 and a video memory 202.

The chipset 190 is itself connected to a slower speed (compared to the CPU
local bus 170) system bus 204, also comprising address, data and control
components. The system bus 204 extends between the chipset 190 and a buffer 206.
The system bus 204 is further connected to a bus control and timing unit 208 and a
DMA unit 210. The DMA unit 210 is comprised of a central arbiter 212 and a DMA
controller 214. An additional buffer 216 provides an interface between the system bus
204 and an optional feature or expansion bus 218 such as the Industry Standard
Architecture (ISA) bus. Connected to the bus 218 are a plurality of VO slots 220 for
receiving ISA adapter cards, one of which is a host interfacé ISA card 152 (another of
which is the modem/sound card 150). Additional ISA adapter cards can be pluggably
connected to the /O slots 220 and may provide additional /O devices or memory for
the system 10. The host card 152 is connected by the multi-conductor cable 20 to the
electronic card 56 which is disposed in the media console 16. The host card 152,



rai se/ support assenbly 100 which allows the drive housing 30 to reside
within the main consol e base 32 when latched and raise in a snooth, fluid
“nmotion fromthe consol e base 32 when unl atched and renain supported in the
open position in accordance with the present invention. In addition, the
rai se/ support assenbly 100 provides the resiliency that a user feels when
pushi ng on the push pad 34 when noving the drive housing 30 fromthe open
position to the closed position. The &8senbly 100 includes a wire form
spring 102 held in place by the tab 104 in console base 32 and holes 106 in
DASD bracket 44 of the console top cover 42, the latter of which attaches
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that interfaces with the keyboard 14 and the mouse 15. The de-multiplexer 222 is also
coupled to the power switch 26 and the powetr/feedback LED 28. The keyboard
controller 224, FDD controller 226 and IDE disk controller 228 can all be included in

a éingle super /O circuit such as for example, a SMC37C932 chip.

An arbitration control bus 232 couples the DMA controller 214 and centraf'
arbiter 212 to the 1/O slots 220 and another diskette adapter 234.

While the microcomputer system 10 is shown with a basic 8 megabyte RAM
module 174, it is understood that additional memory can be interconnected as
represented in FIGS. 9A and 9B by the addition of optional higher-density memory
modules 182. For purposes of illustration only, the present invention is described with
reference to the basic eight megabyte memory module. '

A latch buffer and decoder 206 is coupled between the system bus 204 and a
planar /O bus 236. The blanar YO bus 236 includes address, data, and control
components respectively. Coupled along the planar I/O bus 236 are a variety of /O
adapters and other components such as the diskette adapter 234, an interrupt
controller 238, an RS-232 adapter 240, nonvolatile CMOS RAM 242, also herein
referred 1o as NVRAM 242, 2 CMOS reakime ciock (RTC) 244, a parallel adapter 246,
a plurality of timers 248, the read only memory (ROM) 250, the keyboard controller
252, and the power management circuitty 254. The keyboard controller 252 and -
diskette adapier 234 are duplicated in the media console 16 in order to allow additional
diskette drives or tape drives to be installed in the system unit 18 (via 234), or the
keyboard and mouse can be plugged into the system unit 18 instead of the console 16
(via 262). In addition, the duplication allows the same planar to be used without such



profile is where the spring 102 has nore upward force in the open position
than in the closed position or vice-versa. Either of these profiles can be
used in the present invention and the discussion below will use the latter
profile as an exanple. The spring 102 is biased toward position D and in
cooperation with snap tabs 110 support and hold the top cover in the open
position when unl at ched. Wen the drive housing 30 is in the closed

(1 atched) position the spring end 108 i¥ at position E and is exerting an
upward force on drive housing 30 but the housing is prevented from noving
up to the open position by the push-push |atch 60 descri bed above. Hi nge
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t he openiﬁ%mg the platformnmenber 118 and into a boss (not shown) in the

top cover 42.

The read only memory 250 includes the BIOS that is used to interface between
the /O devices and the operating system of the microprocessor 142. BIOS stored in
ROM 250 can be copied into RAM 174 fo decrease the execution time of BIOS. ROM aw
250 is further responsive (via ROMSEL signal) to memory controller 176. If ROM 250
is enabled by memory controller 176, BIOS is executed out of ROM 250. if ROM 250
is disabled by memory controller 176, ROM s not responsive to address inquiries from
the microprocessor 142 (i.e. BIOS is executed out of RAM).

The real-time clock 244 is used for time of day calculations and the NVRAM
242 is used to store system configuration data. That is, the NVRAM 242 will contain
values which describe the present configuration of the system 10. For exampie,
NVRAM 242 contains information describing the capacity of a fixed disk or diskette,
the type of display, the amount of memory, time, date, etc. Furthermore, these data
are stored in NVRAM 242 whenever a special configuration program, such as SET
Configuration, is executed. The purpose of the SET Configuration program is fo store
values characterizing the configuration of the system to NVRAM 242,

“The interface card 152, multi-conductor cable 20 and rﬁedia elecironics card 56
will now be described with reference to FIGs. 10-14. The ISA interface card 152 ailows
IDE controller 228, FDD controller 226 and 8042 keyboard controller 224 to be used
in the media console 16. The ISA card 152 which is plugged into the base system unit™ ~

- 18 can be programmed to decode certain ranges of VO addresses. The BIOS ensures
that the proper /O ranges for the devices in the console 16 (“split* devices) are



The geared danpers 116 control the speed of ascent of the drive housing 30
and danpen spring oscillations. Each danper 116 includes platform nenber
118 which holds circular roller 122 allows it to freely rotate. The
circular roller 122 is held by circular edges 123 of the platform nenber
118. The rollers 122 includes an integral gear 124 which rides along a
cooperating radi used gear track 126 when the top cover npves up or down.
The gear track 126 is designed to match 20 arc of a noving point rotating
about a fixed pivot point since the drive housing 30 pivots about the fixed
hi nge 13 pins 112 and grooves 114. The radi used design of geartrack 126
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A multiplexing scheme was developed to multiplex address, data, and interrupts
in order to keep the number of signals in the cable 20 to a reasonable number. in
addition to the multiplexed VO signals, some other signals had to be brought up
independently—auxiliary 5 volts, the power light indicator signal, and the power switch
signal. These signals must be separate because they must be active even when the*®

main power is off.

The present invention provides a generic ISA bus IO extender interface that
minimizes the number of signals needed to transfer data, adéress and interrupts
between devices in the consol 16 and devices n the system unit 18. In addition, the
present invention allows the media console 16 electronics to be based around a super
/O device 286 that contains the IDE, FDD and keyboard controllers 228, 226 and 224
respectively. In addition, new devices could easily be added simply by adding the
appropriate decode range to the base card and adding the ISA device to the media
console 16 with no changes to the cable 20 protocol.

Referring now to FIG. 10, there is shown a schematic diagram of the ISA
interface card 152, the media card 56 and the coupling therebetwgen viathe multi-
‘conductor cable 20. The interface card 152 includes a multiplexer 270 for multiplexing .

.- addresses from the ISA bus 218, data to/from the ISA bué 218 and intérrupt requests
(IRQs) from the console 16 to the ISA bus 218. Multiplexer 270 includes a tristateable
address driver 272 coupled to the address signals of ISA bus 218, a tristateable
transceiver 274 coupled to the data signais of ISA bus 218 and an IRQ latch 276
coupled to the control portion of ISA bus 218. A sequencer or control circuit 278 is
coupled to the address and data signals of the ISA bus 218 and muitiplexer 270.



t hat, novenent as they nove fromposition F to position G along the gear
track 126. The drive housing 30 is then held in the open position by spring
‘ends 108 and the snap tabs 110 prevent the housing 30 from going up any
further. Thus, the spring 102, geared danpers 116 and gear tracks 126
provi de a raise/support assenbly which allows the drive housing 30 to nove
snoothly fromthe cl osed position to the open position when housing 30 is
unl atched. To cl ose the drive housing § a user presses on the pad 34 with
a sufficient force to overcome the upmard force of spring 102. This wl|
nove the spring ends 108 fromposition Dto slightly past position E as the
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i nventi o% wows the drive housing 30 to reside within the main consol e
base 32 en latched, but raise in a snooth, fluid notion fromthe consol e
base 32 when unl atched and remain supported in the open position The
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cycles that it must act upon.- Durmg ISA bus idle times, the address signals are
constantly driven through the multi-conductor cable 20 to the media console 16. When
the sequencer 278 detects an I/O cycle that needs to be passed through to the media
console 16, the address enable signal (ADR__EN)' is deasserted to latch the address
into the media console 16 and tristate the cable data bus 282 (MUX DATA). Next, the
data enable (DAT_EN#) is asserted to enable the data transceivers to pass the data

.

to/from the media console 16 across the muilti-conductor cable data bus 282.

At the end of each /O and DMA cycle (even those not decoded) as well as
memory refresh cycles, the sequencer 278 samples the 8 IRQ signals that the media
console 16 is capable of generating (IRQs 1, 3, 6, 9, 11, 12 14 and 15). The media
console 16 was designed to only generate 8 IRQs and allow a single byte to be
transmitted. It should be understood that the media console 16 could be designed to
generate 16 IRQs but this would increase cost. The 8 IRQs chosen are typical ones
used by the devices in the console 16 (e.g., IRQ1 for the keyboard 14, IRQS6 for the
floppy disk drive 22, IRQ 12 for the mouse 15 and IRQ15 for the CD-ROM drive 24.
Extra IRQs (IRQs 3, 9, 11 and 14) are included to allow a Plug-n-Play operating
system to reconfigure the IRQs. The sequencer 278 actlivates the {RQ strobe signal

* (IRQ_STRB#) for one clock cyclée. In response to this signal, the media console 16
drives the current state of the interrupts onto the cable data bus 282. The IRQ latch
276 then latches the interrupt states and drives them onto the ISA channel with open
collector drivers. This IRQ cycle overlaps the ISA bus VO recovery time so that there
is no performance penalty. No interrupts are lost since all devices generate interrupts
in a level triggered fashion. An interrupt never occurs as a short puise as they are



providing a |l ow conplexity of assenbly. The danper action against nol ded-in
_gear 14 racks 126 provide effective danpening and consistent control of
‘the housing 30 ascent with mininmal conplexity of design. Referring nowto
FIG 7, there is shown a schematic diagramof the tower type systemunit 18
of the present invention. As nentioned above, the processing unit 18 is
designed to be placed on the floor and contains system conponents which the
user does not need to interact with regularly. Mre specifically, the
systemunit 18 contains the remainder of the conputer conmponents including
a m croprocessor, menory, video/graphics subsystem hard disk drive(s),

Fan) . AcNRYS el thihe gBinbean s ARG, B alfier BiRn i PR/ B AN,
bul ky and reading & st kO titlebhthedUR€). does not need to interact wth.

Unl ess the user chooses to-install an accessible drive (like a 5.25" floppy
drive or tape backup unit) the processing unit can be conpletely hidden

.fo ; grcnegis ieglvg Igft%biémﬂ%%&a 58liA td hizBla (bR T8N IOBUL Getbttiplexer.
The demulttiplexer 222 includes an address latch 284 for latching the addresses from
the base card 152. A super IO device (SIO) (e.g., SMC 37C932) 286 is coupled to the
address latch 284, the FDD 22, the CD-ROM 24, the sequencer 278, the tristateable
transceiver 288 and the IRQ tristateable buffer 280. As noted above, the SIO device
286 contains the diskette adapter 226 and IDE disk controller 228 for the ﬂopby disk-
drive 22 and CD-ROM drive 24 respectively. The demultiplexer 222 is a slave to the‘\’
sequencer 278 in the base card 152. More specifically, the demultiplexer 222
responds to the address enable (ADR_EN) and data enable (DAT_EN#) signals
generated by the sequencer 278 and the IRQ strobe (IRQ_STRB#) signal also

generated by the sequencer 278 to latch/drive the appropriate signal groups.

The output of the demultiplexer 222 is a pseudo ISA bus in that it does not
support all YO addresses, memory cycles , master cycle etc. but rather only carries
certain /O address ranges. In addition, this pseudo ISA bus only carries up to 3 DMA
channels and 8 IRQ signals. One DMA channel (channel 2) is used for the floppy disk
drive 22 and the other two channels are spares. The 3 DMA channéls and 8 IRQs
were chosen to be sufficient for the devices currently in the console 16 and allow
upgrades as well with the unused DMA channels and IRQs. Of course, more DMA
channels and IRQs would require more conductors in the cable 20. The setup and
hold timings for the pseudo ISA bus.are slightly more stringent than the ISA bus 218.
The timing restrictions are due to the additional propégation delays through the buffers
and cable 20. The super VO integrated circuits available today have mu;h less setup
and hold specifications than the original ISA bus allowed for. This aliows the split
system 10 of the present invention to operate with no additional wait states.



and the nedia console 16 allows the processing unit 18 to be placed al ong
si de, underneath or even behind the desk supporting the nedia console 16,
or in a different roomor office than the nmedia console 16. Mre
specifically, the systemunit 18 includes an internal nounting or base
chassis assenbly 130 di sposed within an outer decorative cover 132. Cover
132 has a handle to allow for easy carréing or noving of the tower type
processing unit 18. A power supply 134 B3r supplying power to both the
processing unit 18 and the nedia console 16 is disposed within an upper
portion of the assenbly 130._ A hard disk drive 136 is attached to the top

of the assenbly T%%fhoevin%ggég@%z ERBnfiel fipsLs i ér(@rﬁr%té YPaditiretde

medi um di rect access stora evi ce cap del'i vering aat a
as i s genethrough kodhe. .madipl comsolel 46. | | additiog dhe eonsalal 16yis pragrammedhttosi de
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electrically interconnectin e conponent’s of the conputer 10 in
t hose i denthe Mediaeansele as they arecgenearated] Jhis is possible because they are driven

back to the ISA bus 218 using open collector drivers (i.e., output of IRQ latch 276).

The sequencer 278 is cdnfigured through a pair of 8 bit I/O ports or registers
280 within sequencer 278; a first I/O port (CFG_ADDR) at address 370H and a second
I/O port (CFG_DATA) at address 371H. The CFG_ADDR register is a write only #*
register which is used to open and close the configuration space and to select one of
the configuration registers. Bits 0-3 of this register are index bits and bits 4-7 are
_ unused. The CFG_DATA register is a read/write register used to access the
configuration register currently specified by CFG_ADDR. Bits 0-3 of this register are
used for data and bits 4-7 are unused.

The configurationuregisters are unlocked by writing the following sequence to
the CFG_ADDR register: “ODH", “OCH". The logic within sequencer 278 enters the
ﬁrst stage of the unlock sequence atfter the “ODH" is received. It is important that the
“OCH" be received immediately afterwards because any other output cycle (even to
another I/O port) will reset the lock. Once unlocked, the configuration registers 280
can be accessed until the locking key (“OFH") is received. Also when the configuration
is unlocked, any configured decodes are disabled. '

The following configuration registers 280 are used to select the appropriate /O
and DMA cycles to route through to the media console 16: '

IDE_MISC index O Bit1..0




15 al so i ncludes a nodem sound card 150 coupled to an expansion bus sl ot
(see FIG 9A). An expansion bus interface card 152 is disposed wthin the
assenbly 130 and is coupl ed between anot her expansion bus slot and the

mul ti-conductor cable 20. The interface card 152 will be described in nore
detail below Systemunit 18 also includes a fan (not shown) disposed
behind fan vent 154 for cooling the conponents of systemunit 18 such as
the CPU 142, graphics controller, hard_di sk drive 136 and power supply 134.
Since the tower or base unit 18 is nmear{* to be placed under a table or
desk, the volume of the enclosure is less critical (1) allow ng the fan

i nsi de t o-et+reutate—atr+—nstde—the—umt—i8ratter—tham through it _al I oW ng
for quietler cooling an@e(%"%pl owi ng the unit 18 to be cooled with optijpnal
heat pi pgsgg@ot shown) ghhat g Eb@g the heat to outer surfaces of the box} A
televisign card 156 is al so disposed within processing unit 18 and coupj ed
to an expansi on bus sl aolIDEIG 9A). The TV card 156 all ows standard

tel evisign signals froB1a cggxb@] cabl e or conposite video input to be
tuned and subsequently aiép 39 in a window on the nonitor 12. A 40 pi
ri bbon cgble 158 is usqg9eio gl € the output of the TV card 156 to the
gr aphi cs Jsubsystem An el ectromagnetic interference (EM) shield 160 is
di sposed |bet ween t he cdféH, 388Hand chassis 130.

10 - Enable
IDE2: 170H-
177H, 376H

11 - Enable
IDE3: 1EOH-
1E7H, 3E6H

Enable.
programmed

=)

'y

/O ranges.
“0" means
computer
system |F is
off.

FDD_DCD index 1 Bit 1
Bit0 . Bit 2




The processing unit 18 includes other el enents which are conventional and
as such are not described herein. Referring nowto FIG 8, there is shown
an alternative enbodi nent of the processing unit 18 wherein a subwoofer 162
has been integrated therein. The subwoofer 162 is integral with the system
unit 18 and is disposed at a bottomthereof. The subwoofer 162 fits under
the cover 132 and is part of the systemunit's base 164. The subwoofer

i ncl udes vents 166 on opposite sides of 26he base 164 for allowi ng acoustic
energy to escape. A shield 168 is disposed between the hard disk drive 136
and the subwoofer 162 for shielding a nmagnetic field that emanates fromthe
16 subwogfer—s—wagret—tHre—shi-eld—3168—cambenade—of—=a Teral such as 1o
exanpl e, |mumet al , al unPefauitst Oiron. The addition of the integrated
subwoof er] 162 to the pEﬂ%@éﬁdqhiﬂﬂt 18 has the added advantage of savi|ng
space by |reduci ng the nunbér of ‘separate system conponents (i.e., conbilning
systemurjit and subwooBE®W:3FAtuces conpl exity and

Enable FDD2:
370H-377H

Enable SMI
generation on
write to FDD
control port.
This bit is N P
cleared when
the SMI
occurs. This

bit also
enables
shadow writes
to the FDD1
address range
even when bit
0=0.

DMA_ACK index 2 Default=0
Bit 1.0 00 - Enable no DACK éycies
01 -.Enable DACKO cycles
10 - Enable DACK1 cycles
11 - Enable DACK2 cycles
Bit 2 Enable all /O address ranges (use for configuration

only).



connections for the end user. In addition, the integrated subwoofer 162
reduces cost by sharing the sane encl osure and system power supply. Prior
to relating the above structure to the present invention, a summary of the
operation in general of the personal conputer system 10 nay nerit review.
Referring to FIGS. 9A and 9B, there is shown a bl ock diagram of a personal
- conputer systemillustrating the various conponents of the conputer system
such as the system 10 in accordance with the present invention, including
conponents nmounted on the planar 140 and the connection of the planar to
the /O slots and ot her hardware of the2®ersonal conput er system Connected
to the planar 140 is the system CPU or processor 142 which is connected by
a high speed CPU | ocal bus 170 through a nmenory control unit 172, which is

~further c T 0 a yalaL e raqd agcess nenory (RAM 174, The memgry
control u1ir'{§@-7-§%fé conlﬂﬁg’ég of aaﬁg%}"f(gontroller 176, an address " ,
mul tiplexgr 178, and a @Egpa bufferEadhle 8042 roadaressntangesuniThisl bt akso
further cr‘»nnect ed to RAM 174 as represented by the fo

) ur RAM ul es 182.
The menmory controller 176 i ncl udesaytamaliellyenablesiMis {Hér%ﬁ?&}r@g)s%@qqgm&rd
fromthe fncroprocessor 142 to parfd r i A om 1S
used to recl ai m RAM previ ously occ(?p')\?'tag ’?%2@?%%’&%%?&3@35@@?"

(BIOS). .|Further generated by menThehbitiscleardd vherithié SMI accB@V Enable SMisdnal

ROVBEL), |t hat i d | iti
( ) al 1S use é;?fnab © Oon writes to port “60°. The bit is cleared when the

SMIi occurs.

AW
Turning now to FIG. 11, there is shown a cycle timing diagram of a 16 bit I/O

cycle through the ISA interface of the present invention. The cycle timing is
characteristic of a block read of data from the CD ROM 24. More specifically, a device
in,system unit 18 generates an ISA address at A. The sequencer 278 detects that this
is an ISA address directed to the media console 16. As stated above, the sequencer
278, during bus idle times constantly drives the address signals through the cable 20
to the media console 16. Accordingly, at point B the multiplexer 270 provides the ISA
address to the media console electronics card 56 via the cable 20. At C the sequencer
278 deasserts the ADR_EN fo latch the address into the media console 16 and tristate
the cable data bus. Next, the demultiplexer 222 switches to provide data on its output
at D, the data is then transferred to ISA bus 218 at E, and the device requesting the
data then latches the data at point F. The I/O read cycle also ends at F when the
requesting device driving the ISA bus 218 deasserts the IOR_signal. The sequencer
278 then activates IRQ_STRB# for one cycle at G. In response tﬁereto the media
console electronics card 56 drives the current state of the interrupts onto the cable data
bus at H. The IRQ states are latched into IRQ latch 276 at point J.

As shown in FIG. 11, the /O read cycle takes 312 nsec and the recovery takes
563 nsec to yield a total cycle time of 875nsec for a 16 bit O read. This yields a
" maximum sustained transfer rate of 2.3 MB/sec.



di sabL,.e ROM While the present invention is described hereinafter with
particular reference to the system bl ock diagramof FIGS. 9A and 9B, it is
to be understood at the outset of the description which follows that it is
contenpl ated that the apparatus and net hods 17 in accordance with the
present invention nmay be used with other hardware configurations of the

pl anar board. For exanple, the system processor 142 could be an Intel

Penti um processor, Cyrix 586-P75 processor or Advanced M cro Devices 8486
processor or any other suitable m'croprZ?cessor. Returning now to FIGS. 9A
and 9B, the CPU | ocal bus 170 (conprising data, address and control

T2, At CoprlbedBaInconaastion betwaen Hedostiniarizopre2any e planal LRIRE
o TR 2 B PISATAR 8148 sbine iy S it ocal
i nt er conneatuli+6hiudior dglsle 20carmhmiedizecprsoled! 6ido ot adheerselyréffect hedSA buged
di sk contr ?olaldlenrg'. ﬂ%?e gl%rae fe%vhci)tﬁgre stignals that must be picked up from sources other than
the ISA bus 218. As noted above, these signals include AUXS, the power light
indicator signal and the power switch signal. The red book audio interface from the
CD-ROM 24 is included in the multi-conducfor cable 20 and made available on the
host interface card 152. The connector has been chosen such that the same cable
that is currently used to connect the CD and sound card can be used between the host
interface card 152 and sound card. Various other signals are required from the planar. sv
Many of these are available through existing planar connections. However, to reduce
the number of discrete jumper cables required and ease assembly of the system unit
20, all necessary signals have been incorporated into a single 10 pin (2X5) connector
on the planar 140 which is connected to planar connector 292 on the ISA card 152.
Each of the signals of the 10 pin connector along with their function description are

shown in the table of FIG. 12.

Turning now to FIG. 13, there is shown a power distribution between the host
interface card 152 and media electronics card 56 of the present invention. Since the
media console 16 is powered through the multi-conductor cable 20, the necessary
voltage (+12VDC) is obtained by using one of the-large DASD connectors 294 from
the power supply. This avoids the potential problem of pulling too much current
through the ISA edge connector. The number of available DASD connectors should
not be an issue because the CD-ROM 24 is not located in the base unit 18 of the split
system 10. The power voltages that exit the system through the multi-conductor cable
20 connector go through a 2.5 amp resettable fuse to prevent cable or circuit damage
in the event of a short.

Bulk +12V is provided to the media console 16 from cable 20. This is used to
provide power to the CD-ROM and floppy disk drive DASD connectors 296, and 298



190 can be an Intel Triton VX chip and an Intel PI1X3 chip. The PCl bridge
Wi thin chipset 190 provides an interface between the |local bus 170 and a
PCl bus 196. Connected to the PCl bus 196 are a pIurallty of 1/O slots 198
for receiving peripheral devices, one of which is a video controller 200.
The video controller 200 has associated wwth it a nonitor (or video display
termnal) 12 and a video nenory 202. The chipset 190 is itself connected to
a slower speed (conpared to the CPU | ocal bus 170) system bus 204, al so
conprising address, data and control cdMponents. The system bus 204 extends
bet ween the chi pset 190 and a buffer 206. The system bus 204 |Zlguraﬂer
“connected to a d timng unit 208 and a DVA unit

init 210" sesBagRYedsh orIs siBEvelaRle o DDASR SOMIAGIOPIAE An
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adapt er carmeduamnbaenlwsgﬁééperﬁeﬁm@h%& ard inﬂoléh@nféd)t®n8¥g%@laibrf@0 is

provide additional 1/0O devices or nmenory for the system 1 e host card
152 i s conrfee il SMPG supplyl to theolagtcenies daeludingdkayboard anderiouse),canather 56

whi ch is dizRosed 3b2id BPHERITC 1M Hoppy Sisk HiFe PoWer EBhfAedd? 298 and a third
' regulator 304 is for the 5VDC for the CD-ROM power connector 296. The current to
all three reguiators is fimited by a voltage dropping resistor 306. This resistor has been
chosen to be a 2.4 ohm 10 watt resistor. Therefore the three regulators can supply a"‘h
total of about 2 amps of current before dropping out of regulation. The regulators are
attached to a sufficient heat sink to prevent overheating. The dropping resistor 306 is
physically located on the host card 152 in the processing unit 18 so that the total heat
dissipation would not be concentrated in the media console 16 where there is no fan.
This means that there are two bundles of power conductors in the multi-conductor
cable: +12VDC and +12V_DROP.

The multi-conductor cable 20 is a 28 gauge, 50 conductor cable composed of
25 pairs with a 50 pin Centronics connector on one end (SCSI) which connects to the
Centronics connector 153 on host card 152 and a 50 pin header connector on the other
end which connects to a connector port 58 on media console 16. The table in FIG. 14
shows the signal layout of the header. The cable 20 can be in a range of between 4
and 7 feet long with 6% feet being the preferred length. The cable 20 allows the
processing unit 18 to be placed along side, underneath or even behind the desk
supporting the media console 16, ‘or in a different room or office than the media
console 16.

While the invention has been particularly shown and described with respect to
preferred embodiments thereof, it should be understood by those skilled in the art that
the toregoing and other changes in form and detail may be made therein without



18 cable 20 and console electronics card 56 will be described in nore
detail below It is sufficient at this point to note that the el ectronics
card 56 includes a de-nultiplexer 222 which is coupled to a keyboard
controller 224, a 8277 diskette adapter 226 and an |IDE di sk controller 228
via bus 230. The keyboard controller 224, is the slave processor that
interfaces with the keyboard 14 and the nouse 15. The de-nultipl exer 222 is
al so coupled to the power switch 26 and the power/feedback LED 28. The
keyboard controller 224, FDD controller2226 and | DE di sk controller 228 can
all be included in a single super /O circuit such as for exanple, a

SMC37C932 ¢hi n apbitr n cont 5@4& | er
214 and ceqcﬁp?ﬁmgﬁ r@rs%? 5’093%0 t?'@)"@é@ &?,%58 gr?tg?ﬁer dlé;dlzgﬁ[gb
adapter 234. Wile the m croconputer system 10 is shomn with a basic 8
megabyte RAM nodule 174, it is understood that additional nenory can be

i nterconnected as represented in FIGS. 9A and 9B by the addition of

optional higher-density nmenory nodul es 182. For purposes of illustration
only, the present invention is described with

s



reference to the basic eight negabyte nenory nodule. A latch buffer and
decoder 206 is coupled between the system bus 204 and a planar 1/0O bus 236.
The planar 1/0 bus 236 includes address, data, and control “conponefts——

respectively. Coupled along the planar 1/0O bus 236 ar emgsya 'eth Qf lI/O
adapters and ot her conponents such as 3ghe di skette -adap ; ep aced
i nterrupt controller 238, an RS-232 adapter 240, nonvol 242,
also herein referred to as NVRAM 242, a CMOS real -tine : 4, a
parallel adgpter 246, a plurality of timers 248, the read only nmenory (ROM
250, the ke igiclaimed i1 er 252, and the power nmanagement ci rcuitry 254,
The keyboard con{roll r 252 and diskette adapter 234 are duplicated in the
medi a console 16" n og(?QmH%e'aﬂSWé@mﬂr\sWSal di skette drives or tape

drives to be in ji é(ﬂﬁai ' ! : k. and
nouse can be pl E%gggﬁ?hrﬁ%bt e éygtﬁn}éuéﬂnﬁce%gsﬁs eé%ﬁ)c';? hta &'gb@n@'gHQé&(vi a
252). | n ad@reivhg a remaovahle starage meditops t he sane planar to be used

‘é": : 28:‘: igfnrwlru o C%?ﬁegq??ﬁq ﬁ'ﬁlu%in%f sepafatd WS SB82HRIHbusig Shd ‘bnaning & "
microprocessor coupled to a local bus and an expansion bus, a non-volatile storage
device coupled to said local bus and a power supply for supplying power to said
system, .

an electn'cai connector having one end coupled to said first housing and another
end coupled to said second housing for electrically connecting devices in said first
housing to devices in said second housing, and °¥

said second housing having a first interface coupled to said-expansion bus and
said electrical connector, said first housing having a second interface coupled to said
electrical connector and said direct access storage device in said first housing,

wherein said !first interface is operative to (1) determine when a bus cycle
initiated by a device in said second housing is directed to said direct access storage
device in said first housing and (2) transfer data from said expansion bus to said direct
access storage device in said first housing via said electrical connector and said

second interface when a bus cycle is directed to said direct access storage device.

2. The computer system of claim 1, wherein said direct access storage
device is a floppy disk drive and said removable storage medium is a floppy disk.

3. The computer system of_ claim 1, wherein said direct access storage
device is a CD-ROM drive and said removable storage metlium is a compact disk. -

I



the paower supply 134, the switch 26, the power/feedback LED 28, and an
i nternal nodem 256 and/or an external nmodem 258. The external nmpdem 258 is
typically connected to a transforner 260, which is connected to a typical
wal | outlet, as is known to those skilled in the art The nodens 256, 258

are connect ed to a typical tel ephone outlet. The read only penory 250
includes the BIOS that is used to interface between the |/ O devi ces and the

operating systemof the mcroprocessor 142. BI OGS stor et
copied into RAM 174 to decrease the exegution tinme of
further responsive (via ROMSEL signal) To nenory contr 250

I s enabl ed by nenory controller 176, BIOS is executed out of ROM 250.
ROM 250 i s di sabl ed by mem)ry controller 176, ROMis not responsive to

: L > _ . q
RAN) - The real -time ol noicopeE BYRERP BEbiafh2, ndiein s, e AOFGHR Bt e
NVRAM 242 iigcludles atGD-ROMdrves caupled td sgdsebm@:nthtfa%e ahdat is, the NVRAM
242 will contain aI ues confjguration of the
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menory, tinme, daté, etc. Furthernore ata are st
whenever a GBRIOM driversndda) transfer data froarsaid exparsiondhis to said ﬂoppy disk drive
or said CD-ROM drive via said electrical connector and said second interface when

a bus cycle is directed to said floppy disk drive or said CD-ROM drive respectively.

5. The computer system of claim 4, wherein said second interface includes »
an electronic card having a demultiplexer with an input coupled to said electrical .
:connector and an output coupled to a first bus, a diskette adapter coupled between
said first bus and said floppy disk drive, an IDE disk controller coupled between said
iﬁrst bus and said CD-ROM drive and a keyboard controller coupled to said first bus.

6. The computer system of claim 1, wherein said first interface includes a
first electronic card connected to said expansion bus and said electrical connector,
said first electronic card having a sequencer for monitoring said expansion bus and
activating first, second and third control signals in sequence when it detects a bus
cycle that is directed to a device in said first housing, each of said control signals being
supplied to said first housing via said cable, said first control signal being operative to
latch an address from eaid expansion bus into said first housing, said second contro!
signal being operative to enable data to be transferred from said expansion bus to said
first housing and said third control signal being operative to enable the first housing to
generate interrupt request éignals.

7. The computer system of claim 6, wherein said electronic card further
includes a multiplexer coupled to said expansion bus and a portion of said cable, said
multiplexer being operative to multiplex said address from said expansion bus, said
data from said expansion bus and said interrupt signals from said first housing.

%* [ L L] s *




Configuration, is executed. The purpose of the SET Configuration programis
to store values characterizing the configuration of the systemto NVRAM
242. The interface card 152, nulti-conductor cable 20 and medi a el ectronics
card 56 will now be described with reference_to FI Gs. 10-14. The | SA
interface card 152 allows IDE controller 228, FDD controller 226 and 8042
keyboard controller 224 to be used in the mediTisShetiddsBeendReplaved | SA card
152 which is plugged into the base systemunit ﬁ ranmed to
decode certain ranges of 1/0 addresses.3Zhe BI t he proper
I/ O ranges for the devices in the console 16 ("split" devices) are 20
enabl ed and that possibly conflicting planar devices are disabled. Wen the
interface card 152 detects a valid input/output (I/0O or direct nenory
access (DWA) cycBe forl'heospipi:terdpstéaeof dldim hivehereim said Iﬁstd:)terfacainbhudemas

the 1/0 I t di [ 1 | ect d 56
Fesponds. ¢ oo AR eses BelNaeD Sakl SXFRNAGT EXF AGY SEIRLRECIICe) FenardBLRT o
mul ti pl ex aéﬁg Sfing Qafoatraﬁé}ér bﬂ&ﬁt%r 4 Sndiér e?é‘drleﬁg alﬁaeeoﬁtm SigrRI8 "o aid

signals in fo a reasoh e nu
second mterface via said electrical connector.

9. The computer system of claim 8, wherein said control circuit includeé
circuitry for generating a strobe signal for transmission across said electrical connector
to said second interface, wherein in response to said strobe signal said second

_ interface transfers current interrupt states of devices in said first housing to said first ®

interface.

10.  The computer system of claim 1, wherein said first interface includes a
first electronic card connected td said expansion bus and said electrical connector,
said electronic card having a sequencer for monitoring said expansion bus, and a
multiplexer for multiplexing over said electrical connector, address signals, data
signals and interrupt request signals between said expansion bus and said second
interface.

11. The computer system of claim 10, wherein said second interfacé
includes a second electronic card having a de-multiplexer with an input cdupled to said
electrical connector and an ouput coupled to said direct access storage device,

 said sequencer being operative to generate control signals to said second
electronic card via said cable for controlling said de-multiplexer to output said address
and said data, and aftér outputting said data driving a current state of interrupts on said °
first housing onto said expansion bus via said cable and said multiplexer of said first
electronic card.
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addition to the nmultiplexed I/O signals, sone other signals had to be
brought up independently-auxiliary 5 volts, the power |ight indicator

signal, and themh signal. These signals nust be separate because
they nust be actiif SveeHasBt&Replaeednai n power is off. The present invention

provi des a generic tender interface that mnimzes the nunber
of signals needed iﬂmg a, address and interrupts between devices
in the consol 16 a es n the sy munit 18. In addition, the present
i nvention allows the nedia console 16 ectronics to be based around a
super 1/0O device 286 that contains the |IDE, FDD and keyboard controllers
g ool b S RAE cotfibdier Ssfol obfin TR SaicPalip BR Sald/age

added sinply by addingt ppr opriate decode’range to the base card and
addi ng t hemuitiplesteris @ebusowhibie hae theawidthvenal pardlie! stiucture of tHeexEansian bhebatbl e

30 he' St Cofena i Pdebaminciadbent a5as s SeSURlpredaTm mberdl *
t her ebet weggy ltcﬁaﬁﬁléls ’ﬂﬁg%miéﬁir)ﬂfr?uﬁ%iﬁéi)h&nﬁgr ofli fh‘i‘ertﬁﬁt%ﬁ}é?ﬁeéi%%séa&gd )18,

i ncl udes a nul t1 pl exer exi ng addresses fro

dat a t o/ f rehereireeachrobsaid i, secdndrandithingpredetprained qumRQels isrless thaa tbahsol e
16 to the I@ghbus 21%. yrlz%lﬁt [ 8l exer%E’?O includes a tri stateabl e address

driver 272 b?‘éﬁ'“? &EPALYORPYPral s of 1SA bus 218, a tristateable

13. The computer system of claim 11, wherein said first electronic card
further includes a plurality of configuration registers coupled to said sequencer and
which enable a predetermined address range that is monitored by said sequencer and**
correspond to addresses allocated to devices in said first housing.

14. The computer system of claim 13, wherein said plurality of configuration'
registers further enable a predetermined number of DMA channels which are
monitored by said sequencer and cofrespond to DMA cycles allocated to devices in
said first housing.

16. The computer system of claim 11, wherein said first electronic card
further includes a planar connector for coupling predetermined signals from a planar
board within the second housing to the first housing via said cable.

16.  The computer system of claim 15, wherein said predetermined signals
include auxiliary power, a power light indicator signal and status indicator signals.

17.  The computer system of claim 1, wherein said expansion bus is an
industry standard architecture (ISA) bus.

18.  The computer system of claim 1, wherein said bus cycle is a bus cycle
selected from the group consisting of an input/output cycle and a direct memory
access cycle. ) )
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transecei ver 274 coupled to the data signals of ISA bus 218 and an IRQ | atch
276 coupled to the control portion of |SA bus 218. A sequencer or control
circuit 278 is coupled to the address and data signals of the |ISA bus 218
and nul tipl exer 270. 21 Configuration registers 280 are uaeu—by—B¥€S to
enabl e the appropriate I/O address ranges and DVA cha g%h

sequencer 278 to pass through to the media console 16 t he
regi sters 280 and an unl ocki ng/ | ocki ng sequence is des !’ﬁ ﬁﬂmm -
sequencer 278 constantly nonitors the | 84 bus 218 maltl

cycles that it nmust act upon. During ISA bus idle tinmes, the address
signals are constantly driven through the nulti-conductor cable 20 to the
medi a consol e 16. Wen the sequencer 278 detects an |1/O cycle that needs to
be passed throudt®.t o Abersmdl compuispsystém, corﬂmisin;@jr ess enabl e signal

ADRE d ted t tch th d d
ristate the cath @edsconsle oo siepmy sk e hafind Bl e hitEfy fedebBtn,)
i s asserteq fispsydisk andECHRROM HAVS ﬁQVMQVaﬁ dpeni@gster rdveiviag a compact disk,
said floppy disk drive and said CD-ROM drive being electrically coupled to a multi-

condugctor cable which extends from one end of said housing,
a processing unit separate from said media console and containing a ce_ntral
processing unit (CPU) coi:pled to a non-volatile storage device, and a power supply
for supplying power to said system, said processing unit being electrically coupled to
said media console via said cable, : aw
said processing unit having a first interface for (1) determining when a bus cycle
initiated by a device in said processing unit is directed to said floppy disk drive or said
CD-ROM drive in said media console and (2) transferring data from said processing
unit to said floppy disk drive or said CD-ROM drive via said cable when said bus cycle
is directed to one of said drive devices in said media console.

20. The computer system of claim 19, wherein said first housing further
includes a second interface coupled to said floppy and CD-ROM drives and said cable.

21.  The computer system of claim 20, wherein said CPU is coupled to an
expansion bus within said processing unit, said first interface includes a control circuit
connected between said expansion bus and said cable for controlling said transfer of
data, and a transfer of address and control signals to said first housing via said cable. -

22 ' The computer system of claim 2i, wherein an output of said second
interface which is coupled to said floppy and CD-ROM drives is a bus which has a
width and parallel struéture of the expansion bus but only carries a predetermined
number of data, address and control signals which are less than that which is carried
by said expansion bus. |
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to/fromthe nedia console 16 across the nulti-conductor cable data bus 282.
At the end of eachl/O-ard—DMVA cycle (even those not decoded) as well as
menory refresh cycl es, the equencer 278 sanples the 8 IRQ signals that the

medi a consdhigS of generating (IR 1,3,6,9, 11, 1214and 15). The
medi a consol ned to only generate 8 IRQs and aI | ow a single
byte to be t shoul d be undgrstood that the nedia console 16
coul d be desi gned to generate 16 | RQs but this would increase cost. The 8
| R chosen are typical ones used by the devices in the console 16 (e.g.,

| RQL for the keyboard 14, IRQ for the floppy disk drive 22, IRQ 12 far Ejhe
15 and | R@p f n
ﬁijsgre |ﬁ2| uded to Zﬁ ow a&g?ué- %IOYSIaﬁﬁezga éPe"l'g%a W?@%%ﬁ Fé@ﬁ% t he
| RQs. The s#guitnyctor @mraimlaestrebetmalm ﬁamsrblssmngaa‘osé Iﬁ%&gﬁﬁ#ﬁo fsfxﬁ one
| ock I t hi nal , the a_con rives e
current <t Seeble iTRERBE whBr It serdiee o 536 SRchet sioBAL Said second Niaaca: ch
276 then | ghnbfefs élh’r@entﬁﬁtéfmﬁpétaﬁs%f%vﬁeglrﬂééléﬁi?sttﬂb%@rtye\b%gipc\f‘gusﬁff?%gé’&nel

wi th open collector drivers. This IRQ cycle overlaps t _
recovery tine so that there is no performance penalty. No interrupts are

ncerrupt never 2scundeddrpBhEotstefict LD A uherdt Said frsfiforfice iRclices” "
a first electronic card connected to said expansion bus and sand cable, said electronic
card havmg a sequencer for monitoring said expansion bus and a multiplexer for
multiplexing over said cable, address signals, data signals and interrupt request
signals between Said expansion bus and said second interface. | aw

25. The.computer system of claim 24, wherein said second interface
includes a second electronic card having a de-multiplexer with an input coupled to said
cable and an outpﬁt coupled to said floppy disk drive,

said sequencer being operative to generate control signals to said second
electronic card via said cabie for controlling said de-muitiplexer to output said address
and said data, and after outputting said data driving a current state of interrupts on said
first housing onto said expansion bus via said cable and said multiplexer of said host
interface electronic card.

26. The computer system of claim 25, wherein said output of said de-
muttiplexer is a bus which has the width and parallel structure of the expansion bus but
only carries a first predetermined address range, a second predetermined number of
DMA channels and a thifd predetermined number of interrupt request signals and
wherein each of said first, second and third predetermined numbers is less than that
which is carried by said expansion bus.
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22 always |atched by the generating device and it requires action by the
CPU 142 (usually reading a status 1/O port) to clear the IRQ The

el ectronics card 56 in the nedia console 16 is an |/ 0O bus demul ti pl exer .
The denul ti pl exer 222 includes an address |l atch 28

addresses fromthe base card 152. A super 1/0 deV|q$ | (ECanReniacel™
37C932) 286 is coupled tao the address |latch 284, th ROM 24,
t he sequencer 278, the tristateable transceiver 288 H HWG
tristateable buffer 290. As noted above, the SIO dev ns the

di skette adapter 226 and LDE di sk contrgfler 228 for the floppy disk drive
22 and CD-ROM drive 24 respectively. The denultiplexer 222 is a slave to

t he sequencer 278 in the base card 152. More specifically, the
demul ti pl exer 222 responds to the address enable (ADR EN) and data enable

(DAT EN#) signal s generated by the sequencer 278 and the |RQ strobe
(1 RQ_STRB#) si gl alTde gemputereystem tof elaira @4 wderein 76aid dirstaglebirdnicveardhe

appropri at 0 The out of the denul ti xer 222 is a pseudo

BB bos. rurtie? Rcudtes Bhinal SapaiBr for Pounind sietetalbed Hingls fepre pudnar

mast er cycboeafd withithé Précdissiiy dnif & tHeCfirst housing via said cable, wherein said
‘predetermined signals include auxiliary power a power light indicator signal and status

_ indicator signals.

28.  The computer system of claim 19, wherein said expansion bus is an _
industry standard architecture (ISA) bus. on

29.  The computer system of claim 19, wherein said bus cycle is a bus cycle
selected from the group consisting of an input/output cycle and a direct memory
access cycle.
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certaisn I/O address ranges. In addition, this pseudo |ISA bus only carries
up to 3 DVA channels and 8 | RQ signals. One DVA channel (channel 2) is used
for the floppy disk—drive 22 and the other two channels are spares. The 3

DMA channel's and 8_|I 4c&d chosen to be sufficient for the devices
currently |rrhts Eﬁ \éﬁ and all ow upgrades as well with the unused DVA
channel s and a& nore DMA channels and | R woul d require nore
conductors in The set up hold timngs for the pseudo |ISA
bus are slightly rmre stringent than t | SA bus 218. The timng
restrictions are due to the additional propagation delays through the
buffers and cable 20. The super I/O integrated circuits available today

have much | ess setup and hold specifications than the original |SA bus
al | oned for. Th89. al Acsesmputer system comprisingl0 of the present invention to

T Cont i gur ed + 8 164 boUggbontBing™ Qles? aocsss SoradE 89k Ml 25 5Pebfielara”
consol e 16receivirgldirémovable lstoragestadiurhd i s programed to respond to the
appropriate addgessegggd ﬁgugﬁglg I<>ont|a|mr?gh gl#rlu(cj:lro?ﬁocneostsgrOI cécrpallctad {oné Iec;crallJ tusraenccliuaer? t
expansion bus, a non-volatile storage device coupled to said local bus and a power
supply for supplying power to said system,
an electrical connector having one end coupled to said first housing and another
end coupled to said second housing for electrically connecting devices in said first
housing to devices in said second housing, and . ak
said second housing having a first interface coupled to said expansion bus and
said electrical connector, said first housing having a second interface coupled to said
electrical connector and said direct access storage device in said first housing,
wherein said first interface is operative to multiplex data and address signals
from said expansion bus and send such multiplexed signals across said electrical
connector to said second interface, |
wherein said second interface is operative to demultiplex said data and address

signals and send such demultiplexed signals to said direct access storage device.

31. The computer system of claim 30, wherein said electrical connector
includes a predetermined number of conductors, wherein a. first portion of said
predetermined number is dedicated to said multiplexed signals and a second portion
of said predetermined number is dedicated to non-multiplexed signals, a sum of said
ﬁr§t and second portions being equal to said predetermined number.

32. ’ The computer system of claim 30, wherein said first interface further
includes control circuitry for monitoring bus cycles of said expansion bus and
controlling said multiplexing of data and address signals only when a bus cycle is
directed to said direct access storage device in said first housing.
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| evel. s do not need to be progranmmed as they are automatically passed
t hrough fromthe nedia console as they are generated.: This is possible

because they are driven back to the | SA bus 218 using open coll ector

drivers (i.e., output of IRQlatch 276). The sequencer 278 i Shigblrkt Re 1a¢ed
through a pair of 8 bit I/O ports or registers 280 within seq

first 1/0 port (CFG ADDR) at address 37088and a second I/0O por

at address 371 H The CFG ADDR register is a wite only register |c

used to open and close the configuration space and to sel ect one of the
configuration registers. Bits 0-3 of this register are Index bits and bits

4-7 are unused thggD I iy

access the conflguratlon%t%géé&&% g'n ?Z%ém %' n@&f%%ﬁﬂg tseso 3
of this regirstitty fargenoetitg h@trodebignaﬂdr frarismigsioh acresslsaldeelectﬁba! connector
configuration |sters are unl ed by writin foll owi ng sequence to
e CRGADDH s egontinfareos, whorain 1 desisios 1 AUODE ROTAL S Fabore)
the first ?ﬁt@&écﬂirah%ﬁle%ﬁ&h iARAUBHStRIGR!dfovides in SEHT firstholRfif t6°Shid st S
| mportant that e recelv |atel y afterwar cause any

ot her out pintedged.e (even to another 1/O port) will reset the | ock. Once
unl ocked, the configuration registers 280 can be accessed until the | ocking
key ("OFH') is received. Al so when the configuration is unlocked, any
configured decogas armheltsmBURH system of claim 33, wherein said electrical connector

includes a predetermined number of conductors, wherein a first portion of said

predetermined number is dedicated to said multiplexed signals and a second portion
of said predetermined number is dedicated to non-multiplexed signals, a sum of said A
first and second portions being equal o said predetermined number, and wherein said
strobe signal and said interrupt states are transmitted over said multiplexed portion of
said electrical connector.

35. The computer system of claim 30, wherein said direct access storage
device is a floppy disk drive and said removable storage medium is a floppy disk.

36. The computer system of claim 30, wherein said direct access storage
device is a CD-ROM drive and said removable storage medium is a compact disk.

37. The computer system of claim 35, wherein said first housing further
includes a CD-ROM drive coupled to said second interface and wherein said second
interface is operative to demultiplex said data and address signals and send such
demultiplexed signals to séid floppy disk drive or said CD-ROM drive.

AR



The fol | ow ng conflguratlon regi sters 280 are used to select the
appropriate 1/0 and DVA cycles to route through to the nedia consol e 16:
I'DEM SC I ndex 0 Bit 1..0 24 Default =0 Bit 2

00 - Enable no h[g—?s@&}ras@g@mi facddPEL: 1 FOH+ 1F7H, 3F6H 10 - Enabl e | DE2:

170H 177H, 376H”||,l ,I""T"' I,DES 1 EOH

38. The computer system of claim 35, wherein said first housing further

includes a CD-ROM drive coupled to said second interface and

- wherein said first interface is operative to (1) determine when a bus cycle
initiated by a device in said base unit is directed to said floppy disk drive or said CD-
ROM drive and (2) transfer data from said expansion bus to said floppy disk drive or
said CD-ROM drive via said electrical connector and said second interface when a bus
cycle is directed to said floppy disk drive or said CD-ROM drive respectively.

39. The computer system of claim 38, wherein said second interface
includes an electronic card having a demultiplexer with an input coupled to said ae
electrical connector and an output coupled to a first bus, a diskette adapter coupled
between said first bus and said floppy disk drive, an IDE disk controller coupled
between said first bus and said CD-ROM drive and a keyboard controller coupled to
said first bus.

40. The computer system of claim 30, wherein said first interface includes
a first electronic card connected to said expansion bus and said electrical connector,
said electronic card having a sequencer for monitoring said expansion bus and
activating first, second and third control signals in sequence when it detects that a bus
cycle is directed to a device in said first housing, each of said control signals being
supplied to said first housing via said cable, said first control signal being operative to
latch an address from said expansion bus into said first housing, said second control
signal being operative to enable data to be transferred from said expansion bus to said
first housing and said third control signal belng operatlve to enable the first housing to
generate interrupt request s«gnals ’

41. The computer system of claim 40, wherein said first electronic card
further includes a multiplexer coupledto séid expansion bus and a portion of said
electrical connector for multiplexing said data and address signals from said expansion
bus, and said interrupt signals from said first housing.
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1 E7H, BE6GH E n ab | e programmed I/O ranges. "0" nmeans conputer system
|FIS of f. FDD_DCD I ndex 1 Bit 1 Bit O Bit 2 25 Defaul t

=0 Enabl e FDD1: 3FOH 3F7H Enabl e FDD2
/

eet Has Been Reilaced

¢ T,

42.  The computer system of claim 30, wherein said first interface includes
a first electronic card connected to said expansion bus and said electrical connector,
said electronic card having a sequencer for monitoring said expansion bus, and a
multiplexer for multiplexing over said electrical connector, said data, address and
interrupt signals.

43. The computer system of claim 42, wherein said second interface
includes a second electronic card having a de-multiplexer with an input coupled to said
cable and an output coupled to said direct access storage device, . A

said sequencer being operative to generate control signals to said second
electronic card via said electrical connector for controlling said de-multiplexer to output
said address and said data, and after outputting said data driving said current state of
interrupts on said first housing onto said expansion bus via said electrical connector
and said multiplexer of said first electronic card.

44. The computer system of claim 43, wherein said output of said de-
multiplexer is a bus which has the width and parallel structure of the expansion bus but
only camies a first predetermined address range, a second predetermined number of
DMA channels and a third predetermined number of interrupt request signals and
wherein each of said first, second and third predetermined numbers is less than that
which is carried by said expansion bus.

45. The compuier system of claim 42, wherein said electronic card further
includes a plurality of coflﬁguration registers coupled to said sequencer and which
enable a predetermined address range that is monitored by said sequenéer arid
correspond to address allocated to devices in said first housing.
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370H- 377H Enabl e SM generation on wite to FDD control port. This bit is

cl-eared when the SM occurs. This bit also enab | e s shadow
-wites to the FDD1 address range even when bit 0=6—DWMAACK | ndex 2
Default =0 Bit 1 0 00 - Enabl e no DACK cycl ©S.11is Sheet Has Been Re ;aced

T[]

46.  The computer system of claim 45, wherein said plurality of configuration
registers further enable a predetermined number. of DMA channels which are
monitored by said sequencer and correspond to DMA cycles allocated to devices in

said first housing.

47. The computer system of claim 43, wherein said first electronic card
further includes a planar connector for coupling predetermined signals from a planar
board within the second housing to the first housing via said non-multiplexed portion
of said electrical connector, wherein said predetermined signals include auxiliary

. 2%
power, a power light indicator signal and status indicator signals.

48. The computer system of claim 30, wherein said expansion bus is an industry

standard architecture (ISA) bus.

49. The computer system of claim 30, wherein said bus cycle is a bus cycle
selected from the group consisting of an input/output cycle and a direct memory

access cycle.
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01 -.Enabl e DACKO cycles 10 - Enable DACKl1l cycles 11 - Enabl e DACK2 cycl es
Bist™ 2 Enable all 1/0O address ranges (use for configuration only).

26 KBM DCD i ndex 3 Default = 0 Bit O Enable 8042 1/0
address ranges. This bit also automatigglly enables SMs for reset/A20

emul ation (SM occurs for wites of X1, XC, XD, XE, XF to "64"). The bit is
cl eared when the SM occurs. Enable SMs Bit 1 on wites to port

"60". The MUL/H-COMNDECTER CABEE ARCHITECTURE ANDINTERFACE FORIA, there
is shown a cycle timng diagramof a 16 bit /O cycle through the I SA

interface of the presenSPIATSYSEEM FERSONAE COMBJTER
ABSTRACT

A personal computer system that includes a media console (16) coupled to a system
unit (18) with a multi-conductor cable (20). The media console (16) includes a DASD
drive (22,24) having an opening for receiving a removable storage medium. The system
unit (18) is separate from the console (16) and includes a microprocessor (142) coupled
to a local bus and an expansion bus. The system unit (18) has a first interface (152) o
coupled to the expansion bus and the cable (20), and the console (16) has a second
interface coupled to the cable (20) and the DASD drive (22,24). The first interface is
operative (152) to determine when a bus cycle initiated by a device in the system unit
(18) is directed to the DASD drive (22,24) and transfer data from the expansion bus to
the DASD drive (22,24) via the cable (20) and the second interface (56) when a bus
cycle is directed to the DASD drive (22,24).

FIG. 1,3,7
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‘characteristic of a block read of data fromthe CD ROM 24. More
specifically, a device insystemunit 18 generates an | SA address at A. The
sequencer 278 detects that this is an | SA address directed to the nedia
console 16. As stated above, the sequencer 278, during bus idle timnes
constantly drives the address signals through the cable 20 to the nedia
consol e 16. Accordingly, at point B the nmultiplexer 270 provides the | SA
address to the nedia console electronics card 56 via the cable 20. At C the
sequencer 278 deasserts the ADREN to latch the address into the nedia
console 16 and tristate the cable SdBEBUs1 Réxil the denul tipl exer 222
swtches to provide data on its output at D, the data is then transferred
to I SA bus 218 at E, and the device requesting the data then | atches the
data at point F. The I/ read cycle also ends at F when the requesting
device driving the I}ﬂ:; 218 deasserts the IOR signal. The sequencer 278
then activates | ROSERR one cycle at G In response thereto the nedia
consol e el ectronicg ves the @urrent state of the interrupts onto
53*-. r® | at ched-mRbEg | RQ ¥&uch 256 at
W\ exd c\cRe teakes— I nRsec—an(

cygl gFtime of 875ngec forf a 16g?|t

point J. As sho
recovery takes
10 read. This

AFandfer rate of 2° VB/ 4&=
7,/_—: ’:’ \
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27 The main connection between the host interface 152 and. the planar 140 is
the 1 SA bus 218 itself. Al |1SA bus signals used are buffered appropriately
so that the nulti-conductor cable 20 and nedi a consol e 16 do not adversely
affect the | SA bus | oading. There are a few other signals that nust be

pi cked up from sources other than the | SA bus 218. As noted above, these
signal s include AUX5, the power |ight indicator signal and the power sw tch
signal. The red book audio interf f tQﬁf ROM 24 is included in the
mul ti-conductor cable 20 and nadegjigdiggtk an%e host interface card 152.
The connector has been chosen such that the same cable that is currently
used to connect the CD and sound card can be used between the host
interface card 152 and sound card. Various other signals are required from
t he planar. Many of these are avail abl e through existing planar
connections. However, to reduce the nunber of discrete junper cables
required and efge assenbly of t ;\gystenlunit 20, all necessary signals
have been incofpoxated into_as e 10 pin (2X5) connector on the planar
140 which is congégfed t o1l % : 292 on the | SA card 152. Each of
t he signals of the>1( 11 Mth their function description
are

i _— 133
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shown in the table of FIG 12. Turning nowto FIG 13, there is showm a
power distribution between the host interface card 152 and nedi a ,
el ectronics card 56 of the present invention. Since the nedia console 16 is
power ed through the nmulti-conductor cable 20, the necessary voltage (+1
2VDC) is obtained by using one of the | arge DASD connectors 294 fromthe
power supply. This avoids the potentEd#EﬁEb'blghoFfupul ling too nuch current
t hrough the | SA edge connector. The nunber of avail abl e DASD connectors
shoul d not be an issue because the CO-ROM 24 is not |ocated in the base .
unit 18 of the split system 10. The power voltages that exit the system
through the multi-condugo abl-¢ onnector go through a 2.5 anp
resettabl e fuse to prevent cp gr ciredit damage in the
Bul k +12V is provided to thel

3, QASD cb nectors 296,
houl d be noted™dat +12V is &till

16




to the floppy disk drive 22 even though current. FDD s typically do not use
+12V notors.) There is also a current limted +12VDC bul k voltage that is
used to regulate down to +5VDC. In order to handle the current requirenment
of each conponent of the nedia console 16, 3 independent regulators are

i npl enented. One regulator 300, is for the 5VDC supply to the el ectronics
(i ncludi ng keyboard and nouse), anotherjEéﬂBEéfoH{&DEyﬂt for the 5VDC to

the fl oppy disk drive power connector 298 and a third regulator 304 is for
the 5VDC for the CD-ROM power connector 296. The current to all three
regulators is limted by a voltage dropping resistor 306. This resistor has
been chosen to be a 2.4 ohm 10 watt resistor. Therefore t he three

g@ t he

uct or cable

FIG. Y
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end which connects to a connector port 58 on nedia console 16. The table in
FIG 14 shows the signal |ayout of the header. The cable 20 can be in a
range of between 4 and 7 feet long with 61/2 feet being the preferred

| ength. The cable 20 allows the processing unit 18 to be placed al ong side,
underneath or even behind the desk supporting the nedia console 16, or in a
different roomor office than the nedia console 16. Wile the invention has
been particularly shown and desggug%? 't?;r eFf to preferred enbodi nents
t hereof, it should be understoo ose-skrl'led in the art that the
foregoing and other changes in form.and detail may be nmade therein w thout
29 departing fromthe spirit and scope of the invention as defined in the
appended cl ai ns. 30 '
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What is clainmed is: 1. A conmputer systemconprising: a first housing
containing a direct access storage device having an opening for receiving a
_ ‘renovabl e storage medium a second housing separate fromsaid first housing
and containing a mcroprocessor coupled to a | ocal bus and an expansion
bus, a nonvolatile storage device coupled to,,said |ocal bus and a power
supply for supplying power to i €. sQ@nﬂFa el ectrical cable having one
end coupled to said first houéfgdgggg anot her end coupled to said second
housing for electrically connecting devices in said first housing to
devices in said second housing, and said second housing having a first

I nterface coupled to said expansion bus and said electrical connector, said
first housing having a second interface coupled to said electrical

connector &nd said direct access storage device in said first housing,
wherein said first interface is operative to (1) determ ne when a bus cycle
initiated by a device in said second housing is directed to.sqid direct

access storage device in said first housing anoﬂuimagiaBSI!l-b. a fromsaid
expansion bus to said direct access storage dewh housi ng

via said electrical connector and said




second interface when a bus cycle is directed to said direct access storage
devi ce, 30a said first interface includes a control circuit for
nonitoring bus cycles of said expansion bus and controlling said transfer
of data and a transfer of address and control signals to said first housing
via said electrical cable only when a bus cycle Is directed to said direct
access storage device in said first hous Fefn an out put of said
second interface is a bus which has a mn and ar 3 structure of the
expansi on bus but only carries a predeterm ned nunber of data address and
control signals which are less than that which is carried by said expansion

bus. 2. The conputer systemof claim1, wherein said direct access
storage device is a floppy disk drive and said renovabl e storage nediumis
a floppy disk. 3. The conput er systen1of claim1l1l, wherein said direct
access storage delpce is a CD-RCN“H&kl amd—sard rennvable,gyorage medi um
is a conpact disk. \ 172 MICRO /
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" 31 4. The conputer systemof claim2, wherein said first housing further
includes a CD-ROM drive coupled to said second interface and wherein said
first interface is operative to (1) determ ne when a bus cycle initiated by

a device in said second housing is directed to said floppy disk drive or
said CD-ROM drive and (2) transfer data fro i xpansi bus to said
floppy disk drive or said CDO-ROM drive via ggﬁg{g"ﬁ g E@%q'cable and said
second interface when a bus cycle is directed to said floppy disk drive or
said CD-ROM drive respectively. 5. The conputer system of claim4,
wherein said second interface includes an el ectronic card having a
denul ti plexer with an input coupled to said electrical cable and an

out put coupled to a first bus, a diskette adapter coupl ed between said
first bus and said floppy disk drive, an IDE disk controller coupled

bet ween said first bus and said CD-ROM drive and a keyboard controller

coupled to said first bus. 6. The conputer system of cl ai m @%6wherei n
said first interface includes a first electronic card onnectéd togppid
expansi on bus and sai dOBPEMt ric. ISIEBNALT D IUPROISOEHTOR
having a sequencer fof fil% eri-ng—saigrexpansi-on—bts—and MO0
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activating first, second and third control signals in sequence when it
detects a bus cycle that is directed to a device in said first housing,
each of said control signals being supplied to said first housing via said
cable, said first control signal being operative to |latch an address from
sai d expansion bus into said first housing, said second control signal
bei ng operative to enable data to bé& HitahdT & r@# it om sai d expansion bus to
said first housing and said third control signal being operative to enable
the first housing to generate interrupt request signals. 7. The conput er
systemof claim6, wherein said electronic card further includes a

connect or

mul ti pl exer coupl nsi op_bus and a portion of said cable, said
mul ti pl exer being operative to nukt ggex sai d address from sai d expansi on
bus, said data ffom said expansipn bus fnd said rnterrupt S|gna*; fromsaid
first housing. This [ s_the replage sheet 32 8. . ut er
systemof claingl, wherein sad ﬁEroI circuit includ Fﬁg&ltry for
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to said second interface, wherein in response.to said strobe signal said
second interface transfers current interrupt states of devices in said
first housing to said first interface. -9. The conputer systemof claim]l,
wherein said first interface includes a first el ectronic card connected to
sai d expansion bus and said eIectric%é con said el ectronic card
havi ng a sequencer for nonitoring sa Hdx J nbﬁhdl and a nul tipl exer for
mul ti pl exi ng over said el ectrical connector address signals, data signals
‘and interrupt request signals between said ' ond
interface. 10. Thg conputer system of cl ai 9, wherein said sggond
interface includegla sqcaasbel e¢tr¢ni c cardf having g nuliti pl'€xer wth an
i nput coupled to sald/§4efFFFcal connect or nggfn ouput coypled to sald

di rect access stor|d devi ce,.sai dfsequence g oper&ive to generate
control signals td segond el e¢tronic c rciﬁéia sai d jcabl e

controlling said ce-rruli' r tofout gut] sfai jress and ata, {and
after outputting 44i d dat vingla curre sttt d0a nt on sgid
first housing ontd|sai d|exp i on bus |a| slai , L pl_gxer

of said first el edtironi ¢ cdadohmiow 12.V.DRoP
A +SVA

306 : I = /%!(-
12VDC
H6 |

AW | \ 20

n - n

1 | ON_OFF | This signal 2 |VOL_UP | Digital volume up
parallels the switch control for planar
berg (751 pin 9) audio

3 |PLED Green.LED control |4 {VOL_DN | Digital volume down
{751 pin 26) control for planar
audio _

5 | AUXS Auxiliary power 6 |GND

{from power supply
connector)
7 ]IRQ1 Keyboard interrupt. {8 | GND
: All other IRQs
necessary are
available on the
{SA bus
8 | IDE_LED | HDD indicator drive | 10 | SMI_GEN | Allows for SM{
(from LED header) generation on FOD
. _ 10 trap for MUXing
FDO confrollers. This
signal can be wire
ORed with the EPMI

pin (751 pin 3)
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"33 11. The conputer systemof claim 10, wherein said output of said de-
mul tiplexer is a bus which has the width and parallel structure of the
expansi on bus but only carries a first predeterm ned address range, a
second predeterm ned nunber of DVA channels and a third predeterm ned
nunber of interrupt request signals and wherein each of said first, second
and third predeterm ned nunbers i which is carried by said
expansi on bus. 12. The conputefi%igféﬁfofpdéga 10, wherein said first

el ectronic card further includes a plurality of canfiguration registers
coupl ed to said sequencer and which enable a predeterm ned address range
that is nonitored by said sequencer and correspond to addresses all ocated
to devices in said first housing. 13. The conputer systemof claim12,
wherein said plurality of configuration registers further enable a
predet er mi ned nunber of DMA channels which are nonitored by said sequencer
and correspond to DVA cycles allocated to devices in said first housing.

14. The conpyter psistlem of cl al m 1jkin WEpel n said first efectronic card

1 DATAILS 26 |CD AUDIOL
2 DATAl4 27 | CD_AUDIO LGND
3 DATAI3 : 28 |{CD _AUDIO R
4 DATAI2 29 | CD_AUDIO_RGND
s DATALII 30 |+12V_DROP
6 DATA10 31 +12V_DROP
7 DATA9 32 [+12V_DROP
8 DATAS 3 [+12vpC
) ADR_EN 34 | +12VDC
10 DA‘IL_EN# 35 | +12vDC
11 RAWE 36 |GND
12 RQ_STRB# 37 |6
13 TC_BUF ' 33 |G
14 DRQA# 39 GND
15 DRQB# 40 GND
16 DRQCH 41 GND
17 | HDD/ORDY 42 GND
18 DATA7 43 GND
19 | DATA6 4 oo
20 | DATAS 45 |G-
21 | DATA4 46 |jad

12 |[patas 47 | SPARE
FI) DATA2 48 | PWR LED_ANODE -
4. | DATAI .49 | AUXS
25 | paTao so |onpuLse

%
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further i ncl udes a pl anar connector for coupling predeterm ned si gnaﬁgq %A?""
a planar board within the second housing to the first housing via said 7 pag
cable. 15. The conputer system of claim 14, wherein said predeterm ned
signal s include auxiliary power, a poweislight indicator signal and status

I ndicator signals. 16. The conputer systemof claim1l, wherein said

expansi on bus is an industry standard architecture (ISA) bus. 17. The
conput er syMUKIFHCONDUCTORKARLE ARCHITHETURE ANB INTERFAGEIEOBA ect ed
fromthe group consisti ng of an input/output cycle and a direct nenory
access cycl e. 34 18 SPLAT¥S PE AL COMPIURTERnpri sing: a nedi a
consol e containing a floppy disk drive having an opening for receiving

fl oppy disk and a CD-ROM drive having an opening for receiving a conpact

di sk, sai M%&[dl sk drive and said CO-ROM drive being electrically
coupled t I"- conduct or cabl e which extends fromone end of said
consol e, said nedia console includes a second

A personal computer system that includes a media console (16) coupled to a system unit
(18) with a multi-conductor cable (20). The media console (16) includes é DASD drive
(22, 24) having an opening for receiving a removable storage medium. The system unit
(18) is separate from the consble (16) and includes a microprocessor (142) coupled to a
local bus and an expansion bus. The system unit (18) has a first interface (152) coupled
to the expansion bus and the cable (20), and the console (16) has a second interface
coupled to the cable (20) and the DASD drive (éZ, 24). The first interface is operative
(152) to determine vs:/hen a bus cycle initiated by a device in the system unit (18) is
directed to the DASD drive (22, 24) and transfer data from the expansion bus to the
DASD drive (22, 24) via the cable (20) and the second interface (56) when a bus cycle is
directed to the DASD drive (22, 24).

Fig. 1
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|n1e‘r»f ace coupled to said floppy and CD-ROM drives and said cabl 201867 4'
processing unit separate from said nmedi a consol e and containing a TROEr al
pfocessing unit (CPU) coupled to a non-volatile storage device and an
expansi on bus, and a power supply for supplying power to said system said
processing unit being electrically cMlipled to said nedia console via said
cabl e, said processing unit having a first interface for (1) determ ning
when a bus cycle initiated by a device in said processing unit is directed

to said fy ri.ve or said CO-ROM drive in said nedia console and
(2) transY\@%??,sf‘n‘g @%‘?&ailsf'rom said processing unit to said floppy disk drive
or said CO-ROMdriv #ng: aid bus cycle is directed to one
of said floppy “di skR rive orgé @@%ggrlve in said nedia console, said
first int erfacnaﬁnshhdmsmgomtammg adirect actess storagedevitetaving anopeding feansi on
bus and said cable n| tori pﬂe&us cycl es of said expansion bus and

controll |rﬁﬁe'¥‘£9daf‘?rﬁ sgqragg Hf:a transfer. of address and control
signals to saigl smYry MU éé rael frofPidafi Qif'ét%&ﬁ&ﬂgaaﬁdsc%hﬁn Sa

directed to a device I n sal ia console, and wherein an out put of sai d
second i mtsromoees@ra:onp!edmualod@buaaw an Iexaamstmbam anostvolattie storaget he

eXpanst o el BAIRBAIY 580 T Rl hT R ol R b R 98858 21

system,

an electrical cable - having one end coupled to said first housing and another

- end coupled to said secpnd housing for electrically connecting devices in said first

housing to devices in said second housing, and

said second housing having a first interface coupled to said-expansion bus and
said electrical connector, said first housing having a second interface coupled to said
electrical connector and said direct access storage device in said first housing,

wherein said first interface is operative to (1)' determine when a bus cycle
initiated by a device in said second housing is directed to said direct access storage
device in said first housing and (2) transfer data from said expansion bus to said direct
access storage device in said first housing via said electrical connector and said
second interface when a bus cycle is directed to said direct access storage device,
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bus. ' 35 19. The conputer systemof claim 18, wherein said contro
circuit includes circuitry for generating a strobe signal for transm ssion
across said cable to said second interface, wherein in response to said
strobe signal said second interface transfers current interrupt states of
devices in said first housing to said fgpst interface. 20. The conputer
systemof claim 18, wherein said first interface includes a first

el ectronic card connected to said expansion bus and said cable, said

el ectronic card hav. uen er for itor. sal Sio and a
mul t1 pi exer for A figt B¢ rﬁ%edv R o iseli, i B e v s A1 3G e <
and interrupt request S|gna bet ween g expansi on us and sai d secaond
interface. SXpansionrpys agAopirellingys detarand 2 tigReiPretaddsesy aad comEnl
interface includes a second el ectronic card havi ng a de-nultiplexer with an
i nput  coupl $gnalutoseiddfitsbhousingrida said eleciicel eablarnd vehen gdug cyele ppdiresiasido
drive, said sequencer being operative to generate control signals to said
second said direct access storage device in said first housing, and
wherein an output of said second interface is a bus which has a width and
parallel structure of the expansion bus but only carries a predetermined number of data
address and control signals which are less than that which is carried by said expansion
. bus.
2. The computer system of claim 1, wherein said direct access storage device is a
floppy disk drive and said removable storage medium is a floppy disk.

3. The computer system of claim 1, wherein said direct access storage device is a

CD-ROM drive and said removable storage medium is a compact disk.

A O
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electronic card via said cable for controlling said de-multiplexer to

-out put said address and said data, and after outputting said data driving a
.‘current state of interrupts on said first housing onto said expansion bus
via said cable and said multiplexer of said host interface el ectronic card.
22. The conputer systemof claim 21, wherein said output of said de-

mul tiplexer is a bus which has the width and parallel structure of the
expansi on bus but only carries a first predeterm ned address range, a
second predeterm ned nunber of DVA chagyels and a third predeterm ned
nunber of interrupt request signals and wherein each of said first, second
and third predeterm ned nunbers is |less than that which is carried by said
expansi on bus. 36 23. The conputer system of claim 20, wherein said

first electronig carphé Wonfiiitet BYSIeAP of elaihazialvhéreim eaidofirst dlousimgo turtieer
predeterm ned signals froma planar board within the processing unit to the
first houdnelydes a GRIROVive courleditasaidisecprd interdass aedl si gnal's incl ude
auxiliary POV whéreh? Wald it Thtel ARb G8 operaivaB! (17 Btethid' when a bus cycle
initiated by a device in said second housing is directed to said floppy disk drive or said
CD-ROM drive and (2) transfer data from said expansion bus to said floppy disk drive
or said CD-ROM drive via said electrical .cable. and said second interface when

a bus cycle is directed to said floppy disk drive or said CD-ROM drive respectively.

5. The computer system of claim 4, wherein said second interface includes
an electronic card having a demuitiplexer with an input coupled to said electrical
cable and an output coupled to a first bus, a diskette adapter coupled between
said first bus and said floppy disk drive, an IDE disk controller coupled between said
first bus and said CD-ROM drive, and a keyboard controller coupled to said first bus.

6. The computer system of claim 1, wherein said first interface includes a
first electronic card connected to said expansion bus and said electrical connector,
said first electronic card having a sequencer for monitoring said expansion bus and
activating first, second and third control signals in sequence when it detects a bus
cycle that is directed to a device in said first housing, each of said control signals being
supplied to said first housing via said cable, said first control signal being operative to
latch an address from éaid expansion bus into said first housing, said second control
signal being operative to enable data to be transferred from said expansion bus to said
first housing and said third control signal being operative to enable the first housing to
generate interrupt request signals.

7. The computer system of claim 6, wherein said electronic card further
includes a multiplexer coupled to said expansion bus and a pottion of said cable, said
multiplexer being operative to md!tiplex said address from said expansion bus, said
data from said expansion bus and said interrupt signals from said first housing.

/ . 1] . .
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i ndicator signals. 24. The conputer system of claim 18, wherein said
“expansion bus is an industry standard architecture (ISA) bus. 25. The
-conputer systemof claim.18, wherein said bus cycle is a bus cycle
selected fromthe group consisting of an input/output cycle and a direct
menory access cycl e. 37 26. A conputer systemconprising: a first
housi ng containing a direct access storage device having an opening for
recei ving a renovabl e storage nmedium a second housing containing a

m croprocessor coupled to a | ocal bus #nd an expansi on bus, a non-volatile
storage device coupled to said |local bus and a power supply for supplying
power to said system an electrical cable having one end coupled to said
first housing and anot her end coupled to said second housing for

el ectrically connecting devices in said first housing

8. The computer system of claim 1, wherein said control circuit includes
circuitry for generating a strobe signal for transmission across said electrical connector
to said second interface, wherein in response to said strobe signal said second
interface transfers current interrupt states of devices in said first housing to said first
interface. :

9.  The computer system of claim 1, wherein said first interface includes a
first electrc;nic card connected to said expansion bus and said electrical connector,
said electronic card having a sequencer for monitoring said expansion bus, and a
multiplexer for multiplexing over said electrical connector, address signals, data
signals and interrupt request signals between said expansion bus and said second
interface.

10.  The computer system of claim 9, wherein said second interface
includes a second electronic card having a de-multiplexer with an input coupled to said
electrical connector and an ouput coupled to said direct access storage device,

said sequencer being operative to generate control signals to said second
electronic card via said cable for controlling said de-multiplexer to output said address
and said data, and aftér outputting said data driving a current state of interrupts on said
first housing onto said expansion bus via said cable and said multiplexer of said first
electronic card.

-
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to devices in said second housing, and said second housing having a first
“interface coupled to said expansion bus and said electrical cable, said
-first housing having a second interface coupled to said electrical cable
and said direct access storage device in said first housing, wherein said
first interface is operative to nultiplex data and address signals from
sai d expansi on bus and send such multipl exed signals across said electrical
cable to said second interface, said first interface further including
control circuitry for nonitoring bus éﬁbles of said expansion bus and
controlling said multiplexing of data and address signals only when a bus

| d d direct d
houstng. and whibei nTE8IPTORUER syBIRrL A s O qpishiT Sai{ aiBLE o s g sai
data and angfigiegess arbilssmeﬁhégmé vﬁ‘dﬁhdéﬁi% llel SthRwae oﬂm@ékparisioﬁ aug biitr ect

access storage device. wherein said denultiplexed signals are a bus which

has a w dtOR yaﬁa"@&raaﬁrsmreéemmﬁdeaddveaw@m&pﬁﬁwmd piesletarmined puaterioés a
_predet erm I
Phan t hat L el BndC i BRERGm AL FBiRbBELY fhéRibicretileS sBhdls &35
wherein each of said first, second and third predetermined numbers is less than that
which is carried by said expansion bus.

12 The computer system of claim 10, wherein said first electronic card
further includes a plurality of configuration registers coupled to said sequencer and
which enable a predetermined address range that is monitored by said sequencer and
correspond to addresses allocated to devices in said first housing.

13.  The computer system of claim 12, wherein said plurality of configuration
registers further enable a predetermined number of DMA channels which are
monitored by said sequencer and correspond to DMA cycles allocated to devices in
said first housing.

14.  The computer system of claim 10, wherein said first electronic card
further includes a planar connector for coupling predetermined signals from a planar
board within the second housing to the first housing via said cable.

15.  The computer system of claim 14, wherein said predetermined signals
include auxiliary power, a power light indicator signal and status indicator signals.

16. The computer system of claim 1, wherein said expansion bus is an
industry standard architecture (ISA) bus.

17. The computer system of claim 1, wherein said bus cycle is a bus cycle

selected from the group consisting of an input/output cycle and a direct memory
access cycle.
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37a 27. The conputer system of claim 26, wherein said electrical
connector includes a predeterm ned nunber of conductors, wherein a first
portion of said predeterm ned nunber is dedicated to said nultiplexed
signals and a second portion of said predeterm ned nunber is dedicated to
non-nul ti pl exed signals, a sumof said %%rst and second portions being
"equal to said predeterm ned nunber. 28. The conputer system of claim
26, wherein said control circuit includes circuitry for generating a strobe

si gnal forl&Lans I SSi on, acr 0ss sq;d electrical cable to said second
i nterface, ‘fhere Fprak & VUL he signal said second interface
transfers current inferrupt states of .devices.,in said first housing to said
first inteAfBgda console copainingg Hoppy disk drivedravingamoneming Jog reserying flappy
el ectrical cable includes a predeterm ned nunmber of conductors, wherein a
first port idisk aofl asGPROMedtécedhayingean epening for recgwinecaearapacs diski shidrloppy! exed
signals and a second portion
. disk drive and said CD-ROM drive being electrically coupled to a multi-conductor
cable which extends from one end of said console, said media console includes a second
interface coupled to said floppy and CD-ROM drives and said cable,
a processing unit separate from said media console and containing a central
processing unit (CPU) coupled to a non-volatile storage device and an expansion bus,
and a power supply for supplying power to said system, said processing unit being
electrically coupled to said media console via said cable,
said processing unit having a first interface for (1) determining when a bus
cycle initiated by a device in said processing unit is directed to said floppy disk drive or
said CD-ROM drive in said media console and (2) transferring data from said
processing unit to said floppy disk drive or said CD-ROM drive via said cable when
said bus cycle is directed to one of said floppy disk drive or said CD-ROM drive in said
media console,
said first interface includes control circuitry connected between said expansion
bus and said cable for monitoring bus cycles of said expansion bus and controlling said
transfer of data and a transfer of address and control signals to said media condole via
said cable only when a bus cycle is directed to a device in said media console, and
wherein an output of said second interface is a bus which has a width and
parallel structure of the expansion bus but only carries a predetermined number of data,

address and control signals which are less than that which is carried by said expansion

bus.
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of said predeterm ned nunber is dedicated to non-nultiplexed signals, a sum
of 'said first and second portions being equal to said predeterm ned nunber,
‘and wherein said strobe signal and said interrupt states are transmtted
over said nultiplexed portion of said electrical cable. 30. The conputer
system of claim 26, wherein said direct access storage device is a floppy

di sk drive and said renovabl e storage mgdiumis a floppy disk. 31. The
conput er system of claim26, wherein said direct access storage device is a
CD-ROM drive and said renovabl e storage nediumis a conpact disk. 32. The
conputer systemof claim30, wherein said first housing further includes a

CD-ROM dri ve coupl edrigdcdrahiile SSEIEM df &I&hgﬁ?wr@i’éln‘@&ﬁi Sbritrsl BirduR asciides
interface i s operative to denultiplex said data and address signals and

send such CHEHiiM fo5 astemtisioga strobecsigral dor trapppissiank agrassesaid cabie) tesaiby
itk g - e . . . Sor.
houst ng f SEERAH inteHiEeC ARBHAE T BUGHORTE 10 AP SR sidlef SEId sadd rtetace

and transfers current interrupt states of devices in said first housing to said first interface.

i 20. The computer system of claim 1'8', wherein said first interface includes
a first electronic card connected to said expansion bus and said cable, said electronic
card having a sequencer for monitoring said expansion bus, and a multiplexer for
multiplexing over said cable, address signals, data signals and interrupt request
signals between said expansion bus and said second intertace.

21.  The computer system of claim ’20 wherein said second interface
includes a second electronic card having a de-multip(éker with an input coupled to said
cable and an output coupled to said floppy disk drive,

said sequencer being operative to generate control signais to said second
electronic card via said cable for controlling said de-multiplexer to output said address
and said data, and after outputting said data driving a current state of interrupts on said
first housing onto said expansion bus via said cable and said multiplexer of said host
interface electronic card.

'22.  The computer system of claim 21, wherein said output of said de-
multiplexer is a bus which has the width and parallel structure of the expansion bus but
only carries a first predetermined address range, a second predetermined number of
DMA channels and a third predetermined number of interrupt request signals and
wherein each of said first, second and third predetermined numbers is less than that
which is carried by said expansion bus.

IO HIEIE 7ois e e roplacemen sheet
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wherein said first interface is operative to (1) determ ne when a bus cycle
“initiated by a device in said base unit is directed to said floppy disk
.drive or said CO- ROMdrive and (2) transfer data from said expansi on bus
to said floppy disk drive or said CD-ROM drive via said electrical cable
and said second interface when a bus cycle is directed to said floppy disk
drive or said CD-ROM dri.ve respectively. 34. The conputer systemof claim
33, wherein said second interface includes an elettronic card having a
dermul tiplexer with an i nput coupled to said electrical cable and an

out put coupled to a first bus, a disk%%te adapter coupl ed between said
first bus and said floppy disk drive, "an IDE disk controller coupled

bet ween said first bus and said CD-ROM drive and a keyboard controller
coupled to said first bus. 35. The conputer system of claim 26, wherein
said first interface includes a first electronic card connected to said
expansi on bus 23d sdihd ebrpliercyktem olblaim,20s avfebreinesaid dinstceleatrdnitacard a

sequencer . for nonitoring said expansi on hus and actjivating first, second
g thi B TR e RoaBeHlan s CHRING M SdRIPEHINEd SIEITHIS BT Aanar | <
directed boagy Uttt thd Brocdsdinld U 10\ MESHRPnoGARG v SR EaBNWiftref B8R S
being supplied to said first Housing via sald cable, sai Irst contro
'si gnal bepregletgranined signaleinchderauaitiagydubmes,sa pavanlighl iddieatmség ral dnasstatuo
said first dhmgsi ng sai d second control

indicator sighals.

24.  The computer system of claim 18, wherein said expansion bus is an
industry standard architecture (ISA) bus.

25.  The computer system of claim 18, wherein said bus cycle is a bus cycle
selected from the group consisting of an input/output cycle and a direct memory

access cycle.
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signal being operative to enable data to be transferred from said expansion
bus to said first housing and said third control signal being operative to
‘enabl e the first housing to generate interrupt request signals. 36. The
conput er system of claim35, wherein said first electronic card further

I ncludes a nultiplexer coupled to said gypansion bus and a portion of said
electrical cable for nultiplexing said data and address signals fromsaid
expansi on bus, and said interrupt signals fromsaid first housing. 40
37. The c uter, system of claim26., wherein said first interface includes
a first el troni‘%%‘&?‘&eﬁgﬁf?&?‘gﬂw%ﬂ%ai d expansion bus and said el ectrical
cabl e said electropic, card having a sequencer for nitorjng said, extpansi on
bus, and a nul ti g Bssbhousyie cARAINIAE @,diregt anpess storpge davicethaving ancepsping 1054 d
data, address and interrupt signals. 38. The conputer systemof claim 37,
wher ei n sairdcaiving ademnyablg stexage medivbs a second el ectronic card having a
de-nul tiplexer with an input coupled to said

. a second housing containing a microprocessor coupled to a local bus and an

expansion bus, a non-volatile storage device coupled to said local bus and a power
supply for supplying power to said system,

an electrical cable having one end coupled to said first housing and another end
coupled to said second housing for electrically connecting devices in said first housing
to devices in said second housing, and

said second housing having a first interface coupled to said expansion bus and
said electrical cable, said ﬁrét housing having a second interface coupled to said
electrical cable and said direct access storage device in said first housing,

wherein said first interface is operative to multiplex data and address signals
from said expansion bus and send such multiplexed signals across said electrical cable
to said second interface, said first interface further including control circuitry for
monitoring bus cycles of said expansion bus and controlling said multiplexing of data
and address signals only when a bus cycle is directed to said direct access storage
device in said first housing, and

wherein said second interface is operative to demultiplex said data and address
signals and send such demultiplexed signals to said direct access storage device.
wherein said demultiplexed signals are a bus which has a width and parallel structure of
the expansion bus but only carries a predetermined number of data address and control

signals which are less than that which is carried by said expansion bus.
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cabl é and an output coupled to said direct access storage device, said
sequencer being operative to generate control signals to said second

el ectronic card via said electrical cable for controlling said
de-nul ti pl exer to output said address and said data, and after outputting
said data driving said current state of3jnterrupts on said first housing
onto said expansion bus via said electrical cable and said nultipl exer of
said first electronic card. 39. The conputer system of claim 38, wherein

sai d out put,,of said de- | ti.plexefr.i s.Whi.¢h t he widt.h d

par al Vel Ps@uct urdestrimm shidin St Heimens” s e BispPRal Rmiib fofiles o
predet er m ned, addr.ess ranpge,,.a second predeter.m ned . nunher, of channel s
G o thi T PRI Bt o SRR AERSETR RRBUED Of Gridh BreaHEroMey o1 n

each of said first, second and third predeterm ned nunbers is_|less than

t hat whi ch nusnbenrisi defiegieds 4p gsaid pankiplsred ysignalp and  Fhsecemshportion $f ssaidn of
claim37, wherein said electronic card further includes a plurality of
conf i gur at ipyedetagiisedemsnioayip dedicated smnch-pdtipdercd rsigmals, atsinmhofesaabfiest and
predet erm ned address range that is nonitored by said sequencer and
correspond secorRidsbress Ringoembien shid predeterttinddmuatbetl first housi ng.
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41-41. The conmputer system of claim40, wherein said plurality of
configuration registers further enable a predeterm ned nunber of DVA

. channel s which are nonitored by said sequencer and. correspond to DVA cycl es
all ocated to devices in said first housing. 42. The conputer system of
claim 38, wherein said first electronic card further includes a planar
connector for coupling predeterm ned sig8als froma planar board within the
second housing to the first housing via said non-nultiplexed portion of
said electrical connector, wherein said predeterm ned signals include
aUX|I|ary pomer a power Iight I ndi cator signal and status indicator

si gnal s. Bhe ngggioar fof ?1 %%@gevé?ﬁésidboiﬂﬂodcﬁesmnﬁl@ab@us

is an |ndustry stan cture he conputer system of
cl ai m 26, ciguitneion genematingia stmbe signgl far Mnsnmsatd)ma@resssa@lelecfmal eabler oup

consi sting, hicfRebBRYiABHABE whifdif if 1sdbnie 8 Laid etRb% 4§%8°8aiY Sbond

interface transfers current interrupt states of devices in said first housing to said first

interface.

29. The computer system of claim 28, wherein said electrical cable
includes a predetermined number of conductors, wherein a first portion of said
predetermined number is dedicated to said muitiplexed signals and a second portion
of said predetermined number is dedicated to non-multiplexed signals, a sum of said
first and second portions being equal to said predetermined number, and wherein said
strobe signal and said interrupt states are transmitted over said multiplexed portion of
said electrical cabie.

30.  The computer system of claim 26, wherein said direct access storage
device is a floppy disk drive and said removable storage medium is a floppy disk.

-31.  The computer system of claim 26, wherein said direct access storage
device is a CD-ROM drive and said removable storage medium is a compact disk.

32.  The computer system of claim 30, wherein said first housing further
includes a CD-ROM drive coupled to said second interface and wherein said second
inte_(face is operative to demultiplex said data and address signals and send such
demultiplexed signals to said floppy disk drive or said CD-ROM drive.
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33.  The computer system of claim 30 wherein said first housing further
includes a CD-ROM drive coupled to said second interface and

wherein said first interface is operative to (1) determine when a bus cycle
initiated by a device in said base unit is directed to said floppy disk drive or said CD-
ROM drive and (2) transfer data from said expansion bus to said floppy disk drive or
said CD-ROM drive via said electrical _cable and said second interface when a bus
cycle is directed to said floppy disk drive or said CD-ROM drive respectively.

34. The computer system of claim 33, wherein said second interface
includes an electronic card having a demultiplexer with an input coupled to said
electrical . cable and an output coupled to a first bus, a diskette adapter coupled
between said first bus and said floppy disk drive, an IDE disk controfler coupled
between said first bus and said CD-ROM drive and a keyboard controller coupled to

said first bus.

35. The computer systern of claim 26, wherein said first interface includes
a first electronic card connected to said expansion bus and said electrical . cable
said electronic card having a sequencer for monitoring said expansion bus and
activating first, second and third control signals in sequence when it detects that a bus
cycle is directed to a device in said first housing, each of said control signals being
supplied to said first housing via said cable, said first control signal being operative to
latch an address from said expansion bus into said first housing, said second control
srgnal being operative to enable data to be transferred from said expansion bus to said
first housing and said third control signal bemg Gperatrve to enable the first housing to

generate interrupt request signals.

36. The computer system of claim 33, wherein said first electronic card
further includes a multiplexer coupled'to said expansion bus and a portion of said
electrical  cable for multiplexing said data and address signals from said expansion
bus, and said interrupt signals from said first housing.
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37.  The computer system of claim 26, wherein said first interface includes
a first electronic card connected to said expansidn bus and said electrical “cable:
said electronic card having a sequencer for monitoring said expansion bus, and a
multiplexer for multiplexing over said electrical .cable ., said data, address and
interrupt signals.

38. The computer system of claim 37, wherein said second interface
includes a second electronic card having a de-multiplexer with an input coupled to said
cable and an output coupled to said direct access storage device,

said sequencer being operative to generate control signals to said second
electronic card via said electrical .cable' for controlling said de-multiplexer to output
said address and said data, and after outputting said data driving said current state of
interrupts on said first housing onto 'said expansion bus via said electrical cable:
and said multiplexer of said first electronic card.

3§. The computer system of claim 38; wherein said output of said de-
muitiplexer is a bus which has the width and parallel structure of the expansion bus but
only carries a first predetermined address range, a second predetermined number of
DMA channels and a third predetermined number of interrupt request signals and
wherein each of said first, second and third predetermined numbers is less than that
which is carried by said expansion bus.

40.  The computer system of claim 37, wherein said electronic card further
includes a plurality of coﬁﬁguration registers coupled to said sequencer and which
enable a predetermined address range that is monitored by said sequenc:,er and
correspond to address allocated to devices in said first housing.
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41.  The computer system of claim 40, wherein said plurality of configuration
registers further enable a predetermined number of DMA channels which are
monitored by said sequencer and correspond to DMA cycles allocated to devices in

said first housing.

42. The computer system of claim 38, wherein said first electronic card
further includes a planar connector for coupling predetermined signals from a planar
board within the second housing to the first housing via said non-multiplexed portion
of said electrical connector, wherein said predetermined signals include auxiliary

power, a power light indicator signal and status indicator signals.

43. The computer system of claim 26, wherein said expansion bus is an industry
standard architecture (ISA) bus. .

44. The computer system of claim 26, wherein said bus cycle is a bus cycle
selected from the group consisting of an input/output cycle and a direct memory

access cycle.
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