RAI SE/ SUPPORT ASSEMBLY FOR A MEDI A CONSOLE OF A SPLIT SYSTEM PERR-(SM cory
COVPUTER Rel ated Applications The present
invention is believed to be related to the foll ow ng pending applications:
Applicafion Serial No. 08/ 721, 651 filed Septenber 23, 1996, and

entitled "SPLI T SYSTEM PERSONAL COVPUTER' (further identified as

Attorney Docket No. RP9-95-045); Application Serial No.

08/ 721,653, filed Septenber 23, 1996, and entitled "MEDI A CONSCLE FOR
A SPLIT SYSTEM PERSONAL

RAISE/SUPPORT ASSEMBLY FOR A MEDIA CONSOLE OF A SPLIT SYSTEM
PERSONAL COMPUTER

Related Applications

The present invention is believed to be related to the following pending
applications: ;

Application Serial No. 908/721, 651, filed September 23, 1996, and
entitled "SPLIT SYSTEM PERSONAL COMPUTER" (further identified as
Attorney Docket No. RP9-95-045);

Application Serial No. 08/721, 653 filed September 23, 1996, and
entitted "MEDIA CONSOLE FOR A SPLIT SYSTEM PERSONAL
COMPUTER" (further identified as Attorney Docket No. RP9-95-046),

Application Serial No. 08/721, 650, filed September 23, 1986, and
entitled "MULTI-CONDUCTOR CABLE ARCHITECTURE AND INTERFACE
FOR A SPLIT SYSTEM PERSONAL COMPUTER" (further identified as
Attorney Docket No. RP9-96-009); |

Application Serial No. 08/717, 558, filed September 23, 1996, and
entitled "METHOD FOR INTERFACING A MEDIA CONSOLE AND A SYSTEM
UNIT" (further identified as Attorney Docket No. RPS-86-014);




COMPUTER' (further identified as Attorney Docket No. RP9-95-046);
Application Serial No. 08/ 721, 650 filed Septenber 23, 1996, and

entitled "MJILTI - CONDUCTOR CABLE ARCH TECTURE AND | NTERFACE FOR A

SPLI T SYSTEM PERSONAL COVPUTER' (further identified as Att or ney
Docket No. RP9-96-009); Application Serial No. 08/ 717, 558,
filed Septenber 23, 1996, and entitled "METHOD FOR | NTERFACI NG A

MEDI A CONSOLE AND A SYSTEM UNI T* (further identified as Attorney
Docket No. RP9-96-014); BACKGROUND OF THE | NVENTION  Fiel d of
the Invention The present invention relates to personal conputer

systens and nore particularly to a split system personal conputer which

i ncl udes a méi@@n@lml)@pimmqgﬁmglaccess storage devi ce (DASD)

havi ng an opening Tor receiving a renovabl e storage nmedium the DASD

di sposed within a drive housing that can be noved within a base nenber
bet ween an Op%&lc%?{hteilﬂ\r}eﬁt%dn a cl osed position, and

The present invention relates to personal computer systems. and more
particularly to a split system personal computer which includes a media console
having a direct access storage device (DASD) having an opening for receiving a
removable storage medium, the DASD disposed within a drive housing that can be
moved within a base member between an open position and a closed position, and
wherein a raise/support assembly in the media console allows the drive housing to
move smoothly between the closed position and the open position and vice-versa.

Description of Related A

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 all
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 électrically connect
these 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.



wherein a raise/support assenbly in the nedia console allows the drive
housi ng to nove snoothly between the cl osed position and the open position
and vi ce-versa. Description of Related Art Per sonal conputer
systens are well known in the art. Personal conputer systems in general,
and | BM Personal Conputers in particular, have attai ned wi despread use for
provi di ng conputer power to many segnents of today's nodern society.
Personal conmputers can typically be defined as a desktop, floor standing,
or portable mcroconputer that is conprised of a systemunit having a
single central processing unit (CPU) and associ ated vol atile and
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| 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 not in use.

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. Tre 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.

In addition, the above conventional desktop and mini-tower computer systems
either expose all of their media devices (e.g., floppy disk drive, CD-ROM drive) or
cover the devices with a horizontally sliding door. The door, however, is undesirable
during use because it represents an additional step to open, or if left open,.is often in
'the way, can easily be damaged and can require additional work space.

It is therefor desirable to provide a personal computer system form factor that
significantly reduces the amount of desktop space needed, and provides easy user

friendly accessibility to the media devices.



Hi storically, a personal conputer (PC) was a relatively |large box that sat
on top of a desk and contained all of the electronics -- the processor,
menory, 10 devices, floppy disk drive, etc. This was known as the system
unit and required a significant amount of desktop work space. The nonitor
was traditionally a cathode 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 provide for user input. Accordingly, these "desktop"
conput er systens conbined all PC functions and accessibility in one

encl osure on the desktop where significant space is required and noi se
sources ar SUMMAR 4 NVENTION user. In addition, there was no way to
conpact the el enments when the PC was not in use. In order to
reduce the clutter that a personal conmputer caused on the desktop, a tower
desi gn soon energed préséntninvestidrhs diyedtednta ai raisedsuppoenassaemibly far teomedia
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that significantly reduces the anobunt of deskiop space needed, and provi des
easy user medium. The spring, gear tracks and geared dampers cooperate with each other (1)
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to allow the drive housing to move smoothly from the closed position to the open
position wherein a user may access the opening, and (2) to allow the drive housing to
move smoothly from the open position to the closed position.

The raise/support assembly of the present invention allows the drive housing
to reside within the base member when closed, but raise in a smooth, fluid motion from
the base member when opened and remain supported in the open position. The
assembly is based on a spring that provides significant function without requiring
several moving parts or linkages thus providing a low complexity of assembly. The
damper action against the gear tracks provide effective dampening and consistent
control of the drive housing ascent with minimal complexity of design.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of a computer system embodying the present

invention wherein a drive housing is in an open position.



friendly accessibility to the nmedi a devices.

4 SUWWARY OF THE | NVENTI ON The present invention is directed to
a raise/support assenbly for a media console of a conputer system The
medi a consol e i ncludes a base nmenber and a drive housing that can be noved
wi thin the base nenber between an open position and a closed position. A
spring is connected to a bottom of the base nenber and to the drive housing
for biasing the drive housing in t heSopen position. A pair of gear tracks
are integrally formed in opposite sides of the base nenber for cooperating

with a pair of geared danpers attached to opposite ends of the driv
housi ng. The drive %b’ij%lpﬁgsﬂeﬁ&}’%&@é” af wierra%@a&ee&@ @thPaéeWBEW'E@%PEb%sed

at a front hg[]g,nbhgr@gfckfgya pd¥ftigH.rect access storage device has an opening
for receiving a’renovab storage nedium The spring, gear tracks and

geared danpers cooperate with each other (1) to allow the drive housing to

nove snoot hly fr, m.he close |t t. |
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assenbly of the present invention al lows the drive housi ng
electromechanical direct access storage devices and an electronic card, and

illustrating certain relationships among those elements.

FIG. 4 is 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 alternative embodiment of the processing unit

of the present invention.

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

FIG. 10 is a schematic block diagram of the ISA interface electronic card, cable

and media console electronic card of the present invention.



to reside within the base nenber when cl osed, but raise in a snooth, fluid
notion fromthe base nenber when opened and remain supported in the open
position. The assenbly is based on a spring that provides significant
function without requiring several noving parts or |inkages thus providing
a low conplexity of assenbly. The danper action against the gear tracks
provi de effective danpeni ng and consistent control of the drive housing
ascent with mninmal conplexity of design. BRI EF DESCRI PTI ON OF THE

DRAW NGS Fig 1 is a perspective view of a conputer systen1

enmbodyi ng the present invention wherein a_drive hou n. an en
poS| tlyong P % 11 is a cycle timing diagram of a block re cﬂ/ggcgie between e éSAZ
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housing is 1 n a closed position. I's an expl oded

per spect i vecnneating eleetrical eakleenent s of the rredl a console of Fig. 1

I ncl udi ng a base nenber, drive housing, raise/support nechanism a |atch,

el ectromechani cal direct access storage devices and an el ectronic card, and

FIG. 12 is a table of each signal of the 10 pin planar connector on the ISA
interface card along with its function description.

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 DESCRIPTION OF THE INVENTION

While the present invention wili 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 resuits of this invention. Accordingly, the
description which follows is to be understood as being a broad, teaching disclosure
directed to persons of skill in the appropriate arts, and not as limiting upon the present

invention.

Referring to the accompanying drawings, a split system personal computer
embod-ying the present invention is there shown and generally indicated at 10 (Fig. 1).
The computer system 10 may have an associated monitor 12, keyboard 14, mouse 15
and printer (not shown). The computer 10 includes a media console 16 which is
connected to a system or processing unit 18 by a multi-conductor flexible cable 20.

The media console 16 can be placed on top of a desk near the monitor 12 and



il lustrating certain relationships anong those el enents. FIG 4 is
a cut-away perspective view of the nedia console showing the latch of FIG
3. FIG 5 is an enlarged view of the track portion of the | atch of
FIG 4. FIG 6 is an enlarged perspective view of a portion of the
front and left sides of the nedia consol e base nenber show ng the

rai se/ support mechani smin accordance with the present invention.

FIG 7 is an expl oded perspective view of certain elenents of the
processing unit of Fig. 1 including a planar board, CPU, power supply, hard
disk drive, ISAinterface electronic card and cover, and illustrati n%
certain reln®¥RsAl phtharises inthmstve cempengnts of the compgigs systers 19'”"'“ Ing
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components 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 drive,
‘expansion bus slots (PCI, ISA), expansion drive bays, power supply, fan(s) and
video/graphics subsystem.

The internal mechanical elements (described in more detail below) allow 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 internal mechanical assembly allows the drive housing 30 to raise from the
console base 32 in one smooth, fluid 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
position by a user again pushing down on the push pad 34. This conserves and
minimizes space on the desktop, protects the floppy disk drive 22 and CD-ROM drive
24 when in the closed position and also provides easy accessibility of the drives 22

and 24 to the user when needed.



6 : FIG 11 is a cycle timng diagramof a block read 1/0O cycle
between the I1SA interface in the systemunit and the CD-ROM drive of the

medi a consol e via the connecting electrical cable. FIG 12 is a
tabl e of each signal of the 10 pin planar connector on the I SA interface
card along wth its function description. FIG 13 is a schematic
di agram of the power distribution between the ISA interface card and nedi a
consol e el ectronics card of the presert invention. FIG 14 is a

table a signal |ayout of the nmulti-conductor flexible cable used in
accordance with the present invention. DETAI LED DESCRI PTI ON OF THE
| NVENTI ON The \aeirsenal leompuseresystemvhisi a 5Pl $Ysied iadbat itiseaaries el |y

her ei naf t er, wiithoomponents (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 computer system
10 removes all the components which a user does not need to interact with away from
the desktop work space. As a result, the components which are disposed in the media
console 16 on the desktop have a much smaller 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 high, 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 to 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 can be 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
tubular steel with a steel plate welded to the top for use in interfacing with the monitor's

tilt swivel device (not shown).

Referring now to FIG. 3, there is shown a schematic diagram of the elements

which make up the media console 16. As shown therein, the media console 16



reference to the acconpanying drawi ngs, in which a preferred enbodi nent of
the present invention is shown, it is to be understood at the outset of the
description which follows that persons of skill in the appropriate arts may
nodi fy the invention here described while still achieving the favorable
results of this invention. Accordingly, the description which follows is to
be understood as being a broad, teaching disclosure directed to persons of
skill in the appropriate arts, and not as |imting upon the present

i nventi on. Referring to the acconpanying drawings, a split system
personal conputer enbodying the present invention is there shown and
general | y iindudes adhavableQop Ebger 40) whith eoomerpissavitrey Saeenmi@mber/3h avaefiring
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hand contains all the power, bulky and noi sy conponents that a user does
not need t S9Nt éﬁ@cqe"w?( Halehas daganerallyakravmnddie 6D-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 media console 16. A media console electronics card 56 is
disposed within the console housing 30 and is coupled 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 586, in
cooperation with an interface in the processing unit 18, is used to receive address and
data information from the processiﬁg unit 18 and to transfer interrupt state information

to the processing unit 18.

Referring now to FiGs. 3-5, there is shown schematic diagrams of the integrated
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



behi nd the desk. For exanple, as will be described in nore detail bel ow,
the systemunit 18 includes a central processing unit (CPU), planar,
menory, hard di sk drive, expansion bus slots (PCl, |SA), expansion drive
bays, power supply, fan(s) and vi deo/ graphics subsystem The

I nternal nechanical elenents (described in nore detail below) allowthe
drive bay housing 30, which contains the floppy disk drive 22 and CD ROM
drive 24, to nove between an open posit@on 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 doclpdes a wirekome iapeicpin Bl thatds attecuietto tiom botienmitiee chasele base
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24 to the Yedeflgegied |r,:1@€mg§¢|ected 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 lower 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
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 moved from the closed position to the open position, the notch 80 and track 78



The personal conputer system 10 is a split systemin that it separates the
nmedi a conponents (e.g., floppy disk drive 22 and CD-ROM drive 24) within
nmedi a console 16 fromthe central processing unit (CPU), hard drive and
power supply which are located within the separate systemunit 18. In other
wor ds, the conputer system 10 renoves all the conponents which a user does
not need to interact with away from tjhe desktop work space. As a result,

t he conponents which are di sposed in the nedia console 16 on the desktop
have a nmuch smaller profile than conventional desktop personal conputers.
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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, fluid motion from the
console base 32 when unlatched and remain supported in the open position in
accordance with the present invention. In addition, the raise/support assembly 100
provides the resiliency that a user feeis when pushing on the push pad 34 when
moving the drive housing 30 from the open position to 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 lifting 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 whéere the spring 102 has
approximately equal force at the open and .closed positions but has less force
therebetween (e.g., a bi-center or bi-polar spring). Another type of non-linear force
profile is where the spring 102 has more 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 example.



"footprint" space as the nedia console 16. The stand 40 can be fornmed from
standard tubular steel with.a steel plate welded to the top for use in
interfacing with the nonitor's tilt sw vel device (not shown).

Referring nowto FIG 3, there is shown a schematic di agram of the el enents
whi ch make up the nedi a console 16. As shown therein, the nedia console 16
I ncl udes a novabl e top cover 42 which cooperates with a base nenber 32 in
defining an encl osed, shielded voluneifor 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 driRgsming T0risfhiaggstowast pasition Doanctigarcanpesatiahyiiasnartads um
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the base 32 and cooperate with each other 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) insented 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
pins 112 and groovés 114. The radiused design of gear track 126 allows the damper

116 to flow smoothly when the housing 30 is opened or closed.

In operation, when the drive housing 30 is latched in the closed position, the
spring end 108 is at position E exerting an upward force but held closed by the latch
60. When a user presses down on push pad 34, the housing 30 is uniatched (as



cover 42 includes a user push pad 34 and is di sposed between right and |eft
W ngs 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 nedia console 16
operat or panel 50. A standard keyboard port 52 and nouse port 54 exit the
rear of the nedia console 16. A nedia console electronics card 56 is

di sposed within the consol e housing 30i&nd is coupled to the floppy disk
drive 22 and CD ROM drive 24. The card 56 is also connected to

mul ti-conductor cable 20 via connector 58. As will be described in
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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.

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 positipn 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 invention allows the drive
housing 30 to reside within the main console base 32 when latched, but raise 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
racks 126 provide effective dampening and consistent control of the housing 30 ascent

with minimal complexity of design.

Referring now to FIG. 7, there is shown a schematic diagram of the tower type
system unit 18 of the present invention. As mentioned above, the processing unit 18
is designed to be placed on the floor and contains system components which the user

does not need to interact with regularly. More specifically, the system unit 18 contains -



includes a wire formlatch pin 62 that is attached to the bottom of the
consol e 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 fromnoving vertically up or down and horizontally to
the right. The third support 68 prevents the wire 62 from noving

hori zontally to the left. Accordingly, all three supports 64, 66 and 68
cooperate wth each other to secure Iﬂ%ch wire 62 to the base 32 and
prevent it fromnoving vertically or rizontally. In addition, the wre
62 i.s made of .a flexible material such that when a horizontal force is
exerted onthéecrmaithded ajfthe memmitehconpenés tim@Euding e Nampoetaessob4mesdond

68 . posi tioni | ts tg center and bias the | at ] wh
ndef | bot eHIEPBraRESo BB B oA ofIS Sy, SXEa o5 i, SRS e DAl 74
therein seﬂﬁgﬁéiénfgﬁge}ﬂary@ E6We PQIdpPand antd)d AdchrMIRgHOHeZ bk SING (RIErs

t her eof . . atch 60 further inclddes a track 76 which iIs
i nt egral weeontaimsl afirod the digh power, buliiyorRnd neisy sagwoaentspthebthe uger daesnot ack

76 includ I tri I k 78 , d
(e 52" snOgec £ Mieest WA st WREdonRted o BRI o BhCebsiblo st GREY
posi tion o6 28" fieppPdrive oM Backentuith e protessinduAit @8ADeasbrhpletalp midden

In operation, as the top cover 42 is noved fromthe open position to_the
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70 will ride adjacent track 78 in path 84. Once the wire end 70 passes the
first nub BomoEraffiice thaghe medicensole 36:d i nto 88 and then finally resting
and being held at position B by second nub 90 and its spring force pushing
the end 70 toward the center position 82 into nub 92. At position B the top
cover 42 is |atpwed dpecifivallg, theeysizos iunitdig iasiutibs anpingrdafl motetiay ertieakseby

top cover 42 and track 78 is st%ch)p_ed by the wire end 70. . To
unl at ch t Hehassis as5eEIv 330 dispesaa Wwithia 3B oulss derarating coxerhd2a £avee 188hasover

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 vertically in the right side portion of
assembly 130 and includes a central processing unit (CPU) 142, ports 144 for
connecting additional RAM memory 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
also includes a modem/sound card 150 coupled to an expansion bus slot (see FIG.
9A). An expansion bus interface card 152 is disposed within the assembh—/ 130 and
is coupled between another expansion bus slot and the multi-conductor cable 20. The
interface card 152 will be described in more detail below.

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



42 is noved fromthe closed position to the open position, the notch 80 and
track 78 will first nove dowmmward and the wire end 70 w Il nove
toward its center position 82. Once the second nub 90 of track 78 is bel ow
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 wire end 70 travels along path 92 and then cone
to rest at position C. The wire end igsat its center position at position C
and the cover 42 is fully open. "~ The integrated | atch assenbly 60
provi des positive |latching without additional, discrete latching parts
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A television card 156 is also disposed within processing unit 18 and coupled 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 the
processing unit 18 wherein a subwoofer 162 has been integrated therein. The
subwoofer 162 is integral with the syétem 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 opposite sides of the base 164 for allowing
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
subwoofer's magnet. The shield 168 can be made of a'metal such as for example,

mumetal, aluminum or iron.

The addition of the integrated subwoofer 162 to the processing unit 18 has the
added advantage of saving space by reducing the number of separate system

components (i.e., combining system unit and subwoofer), reduces complexity and



noving the drive housing 30 fromthe open position to the cl osed position.
The assenbly 100 includes a wwre formspring 102 held in place by the tab
104 in consol e 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 lifting force to raise the
housi ng 30 when unl atched. The spring 102 has a non-linear force profile
(i.e., the spring does not conpress ! early with position of the housing
30). One type of non-linear force profile is where the spring 102 has
approximately equal force at the open and.cl osed positions but has |ess
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t hese profiles can be used in the present invention and the di scussion
below wi Il use the |atter profile as an exanpl
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rear of thgedgpgariceMeith the prekef ihemtidd RRR¥RgledipbRents mounted on the planar
140 and the connection of the planar to the I/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
memory (RAM) 174. The memory control unit 172 is comprised of a memory controller
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 to 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 described hereinafter with particular reference to
the system block diagram of FIGS. SA and 9B, it is to be understood at the outset of
the description which foliows that it is contemplated that the apparatus and methods
in accordance with the present invention may be used with other hardware
configurations of the planar board. For example, the system. processor 142 could be
an Intel Pentium processor, Cyrix 586-P75 processor or Advanced Micro Devices
8486 processor or any other suitable microprocessor.



t he base 32 and cooperate with each other 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 fromthe spring 102 when
noved to the open position. Wien noving the drive housing 30 into the

cl osed position, the front of the drive housing abuts a front | edge of the
base nmenber 32 to prevent any further downward novenent of the housing 30.
Centrifugal geared danpers 116 are attathed to each end of the console top
cover 42 by platformnenbers 118 and a screw 120 (see FIG 3) inserted into
t he opening on the platformnenber 118 and into a boss (not shown) in the
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presses dddenmactenkhthpdRCYs 198 ateca plunglitp 0f VO siots 498Hedrecaiving 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 ifself 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 /O slots 220 for
receiving ISA adapter cards, one of which is a host interface ISA card 152 (another of
which is the modem/sound card 150). Additional ISA adapter cards can be pluggably
connected to the I/O slots 220 and may provide additional IO 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,
cable 20 and console electronics card 56 will be desgribed in more detail below. ltis
sufficient at this point to note that the electronics card 56 includes a de-multiplexer 222
which is coupled to a keyboard controller 224, a 8277 diskette adapter 226 and an IDE
disk controller 228 via bus 230. The keyboard controller 224, is the slave processor
that interfaces with the keyboard 14 and the mouse 15. The de-multiplexer 222 is also



13 descri bed-above) and the spring end 108 exerts an upward force on the
housing 30 as it noves fromposition E to position D and the danpers 116
cushion and snooth out that novenent as they nove from position F to
position G along the gear track 126. The drive housing 30 is then held in
t he 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 provide a raié%/support assenbly which allows the
drive housing 30 to nove snoothly fromthe cl osed position to the open
posi ti on when housing 30 is unlatched. To cl ose the drive housing
30, a usercqupsdds the pdvweepswit@d 26idrd thespéwertieedbadiotES £8. oM seylroarkde
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menber 32 prevents any further downward novenent of cover 42. The spring
ends 108 and danpers 1 16 will then nove to position E and F respectively
and t he housing,30 wll. be | hed | h | gse Siti t
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base 32 when unl atched and renain supported in the open position. The
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racks 126 provide effective danpeni ng and consistent control of the housing

30 ascent r@prasentad malF1GSn arrt9B by tee 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 VO bus 236. The planar VO 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 to as NVRAM 242, a CMOS real-time clock (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 circuitry 254. The keyboard controller 252 and
diskette adapter 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 252). In addition, the duplication allows the same planar to be used without such
a console 16. The power managefnent circuitry 254 is in circuit communication with
the power supply 134, the switch 26, the power/teedback LED 28, and an internal
modem 256 and/or an external modem 258. The external modem 258 is typically

connected to a transformer 260, which is connected to a typical wall outlet, as is known



Referring nowto FIG 7, there is shown a schematic di agram of 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.
More specifically, the systemunit 18 contains

14 the remainder of the conputer conpqgments including a mcroprocessor,
menory, video/graphics subsystem hard disk drive(s), expansion bus slots
(PCI/1SA), expansion drive bays, power supply and fan(s). Accordingly, the
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chooses to ametal | an accessible drive (like a 5.25" floppy drive or tape
backup unit) the processing unit can be conpletely hidden fromview The
mul ti-conductor electrical cable 20 connecting the processing unit 18 and
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132 has 250 s 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 is 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 systém configuration data. That is, the NVRAM 242 will contain
values which describe the present configuration of the system 10. For example,
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 to store
values characterizing the configuration of the system to NVRAM 242.

The interface card 152, multi-conductor cable 20 and media electronics card 56
will now be described with reference to FIGs. 10-14. The ISA interface card 152 allows
IDE controller 228, FDD controiler 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 /O addresses. The BIOS ensures
that the proper /O ranges for the devices in the console 16 (“split” devices) are
enabled and that possibly conflicting planar devices are disabled. When the interface
card 152 detects a valid input/output (/0) or direct memory access (DMA) cycle for a
split device, it intercepts the cycle and issues the /O (or DMA) cycle to the media
console 16 electronics card 56 which responds to the /O (or DMA) cycle.



a handle to allow for easy carrying or noving of the tower type processing
unit 18. A power supply 134 for 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
130 by screws 138. The hard disk drive 136 is a fixed nediumdirect access
st orage devi ce capable of storing and delivering data as is generally
known. A planar 140 is nounted verticéﬁ\y in the right side portion of
assenbly 130 and includes a central processing unit (CPU) 142, ports 144
for connecting additional RAM nenory and a riser card port 146 for _
connecting a ri sBmplexing 8cherne walsaieselopadtopnoliples addrassa@iasand interrupts
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cool i ng t hemappoweris offof systemunit 18 such as the CPU 142, graphics

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

The present invention provides a generic ISA bus /O extender interface that
minimizes the number of signals needed to transfer data, address and interrupts
between devices in the consol 16 and devices n the system unit 18. [n addition, the
present invention allows the media console 16 electronics to be based around a super
VO device 286 that contains the IDE, FDD and keyboard controllers 228, 226 and 224
respectively. In add:ition, 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 therebetween via the 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 bus 218 and interrupt 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 signals 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 multipiexer 270.

. Configuration registers 280 are used by BIOS to enable the appropriate /O address
ranges and DMA channels for the sequencer 278 to pass through to the media console
16. A description of the registers 280 and an unlocking/locking sequence is described

below.



I's meant to be placed under a table or desk, the volune of the enclosure is
|l ess critical (1) allowing the fan inside to circulate air inside the unit
18 rather than through it allowi ng for quieter cooling and (2) allow ng 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 al so
di sposed within processing unit 18 andhcoupl ed to an expansi on bus sl ot
(FIG 9A). The TV card 156 allows standard tel evision signals froma
coaxi al cable or conposite video input to be tuned and subsequently

di splayed in a wi ndow on the nonitor 12. _A 40 pin ribbon cable 158 is used
to coupl e the oufthesequencérel7B\carmtant'y 5oritorstithe ISA bphi2d 8 weaitiRg o i oARMA
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Referring nowto FIG 8, there is shown an alternative enbodi nent of the

pr ocessi ng thensequescendfédeieets andie syele thatnagss te berpassedghrouah te e anediaThe

bot t om ¢ neb oo e iAok ERab yBHE AR5 eBRte S b BRAFRE SlarBss,
the syst eminiottie melbiasons6ié. 16T tiskr@heaablodat des 282nIMUXEBATDA).ONxSithe
sides of the base 164 for allow ng acoustic eneragy to escape. A shield 168
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shield 168 Ccan um num or
i ron. The addition of the integrated subwoofer 162 to the

processing unit 18 has the add advant age of saving space by reducing the
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subwoof er) mdish tefesH RIS tHe séfifencer 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, IRQ6 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 activates the IRQ strobe signal
(IRQ_STRB#) for one clock cycle. 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 I/O 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 shon pulse as they are
always latched by the generating device and it requires action by the CPU 142 (usually
réading a status /O port) to clear the IRQ.

The electronics card 56 in the media console 16 is an /O bus demultiplexer.

The demultiplexer 222 includes an address latch 284 for latching the addresses from



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 sunmary
of the operation in general of the personal conputer system 10 may nerit
review. Referring to FIGS. 9A and 9B, there is shown a bl ock diagramof a
personal conputer systemillustrating the various conponents of the
comput er system such as the system 10 4-n accordance with the present

i nvention, including conponents mounted on the planar 140 and the
connection of the planar to the I/O slots and ot her hardware of the
personal cahpbbse canstE@mA Sgpen¢#Cr davide SIOR(ed. SBHMEC IALO3Z 2B8hds §9§@'§ﬁlt@lﬂﬂﬁ or

B enory contrers el e e RRRCE. e B ey oMk ceale 257 278 PeiRalddfyd |
access e mFéquEieM 286 4nd THEIHG Wtateaam mﬂer 20D Ab7oted abeve the §l0cdevice

menory controller 176, an address nultiplexer 178, and a data buffer 180.
The nenory 28fncondainsihe diskette adapier 886 andrREdiskicontrea22Bfortheiappydisk ed

by the fou nod S nenor

for mappi n M@B %aﬁﬁﬁ"‘f ?‘rﬁ?’ﬁ?cﬁ?’@ :I?‘g Agili%ﬂrgl%ép?%é’%gaf I%ggltg(r?géc

areas of R@\Q%féﬁceﬂ' P78 ihomieChase ¢aRfl 160. I Mor&i spebHivally, etheodemyitiplexepi 222 by

basi c i nput output system (BIOS). Further generated by ne controller

176 is a Rowspendsto theyaddresravmibly (ADREN)sand data enah'&b(QAﬁLEN#) 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 I/O 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 channels 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 propagation delays through the buffers
and cable 20. The super /O integrated circuits available today have much less setup
and hold specifications than the original ISA bus allowed for. This allows the split
system 10 of the present invention to operate with no additional wait states.

The host interface card 152 is configured to pass the appropriate I/0O addresses
through to the media console 16. In addition, the console 16 is programmed to
respond to the appropriate addresses as well. It should be noted that interrupt request
levels do not need to be programmed as they are automatically passed through from
the media console as they are generated. This is possible because they are driven
back to the ISA bus 218 using open collector drivers (i.e., output of IRQ latch 276).



di sabl e ROM Whil e the present invention is described hereinafter
with particular reference to the system bl ock diagram of FIGS. 9A and 98,
it is to be understood at the outset of the description which follows that
it is contenplated that the apparatus and net hods 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

Pent i um processor, Cyrix 586-P75 processor or Advanced M cro Devices 8486
processor or any other suitable mcroprocessor.

Ret urning now to FIGS. 9A and_9B, the CPU | ocal bus
addr ess gnd cont r01e BRRAYIHERLLS ‘%6?“@#{5 Jhropgh A H%‘éO%é%”tl’ﬁgnggﬁﬁéé‘%?%%r%f

the m cropr egesHtin éé’cﬁ:en%eﬂﬁd‘ anPé?rl @FGLEbOR) at aﬁérebﬁts%ﬂaénd & skBen&PU
142), a system cache nenory 6, a cache contro . Al'so coupl ed

on the CPU |l&aortb6§,b°(izbﬁqTé\)@t@dd&asrﬁ7pwet Tm@@muwDﬁntﬂgmi@rslSaa peite gy al

(VOB 11 xed RSP BRfEs & o Ghert 8o Bese ik cHBBiERLA RRE Koo BEROEBRERY
chip and antheicehfigliiaicn q&ag»pteré' h@BiteM-3 vt ititlg eegistbhare e bits driddbins 4v7 des an

interface between the | I 70 and a PCl bus 196. Connected to the PC
bus 196 ar e URUSSG af 1@ ygé&—pf%slﬁl'%ﬂ'?eigé 3 spad/uple (ﬁg'ﬁjebé'ls?ﬁﬁér BPCRRS ithes,

one of whi cRohfgRattndegistérturntif'spéEifled B EFE_MBDROBts ¥-5 8F tridRedidter are

used for data and bits 4-7 are unused.

The configuration registers 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 after the “ODH" is received. It is important that the
“OCH" be received immediately afterwards because any other output cycle (even to
another /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 Default =0
Bit1..0 00 - Enable no IDE
01 - Enable IDE1: 1FOH-1F7H, 3F6H
10 - Enable IDE2: 170H-177H, 376H
11 - Enable IDE3: 1EOH-1E7H, 3E6H
Bit 2 Enable programmed /O ranges. ‘0" means computer

system IF is off.




associated wwth it a nonitor (or video display termnal) 12 and a vi deo

menory 202.

(conpar ed
addr ess,

data and control

The chipset 190 is itself connected to a slower speed
to the CPU | ocal bus 170) system bus 204, al so conpri sing
conponents. The system bus 204 extends between

t he chipset 190 and a buffer 206. The system bus 204 is further connected

to a bus control
is conprised of a central

addi ti onal

an optional
Archi tect ur DO $AIDbuUS. irfdernect ed pefdume- bus 218 are a plurality of

slots 220

| SA card 1
| SA adapt gr cards can bg;Rl uggabl yEﬁgg{gquj[%i d7H-8e74/ O slots 220 and

provide ag
152 is cor
which is @
consol e el
suffici ent
de-nul ti pl

and timng unit 208 and a DVA unit 210. The DVA unit 210
arbiter 212 and a DVA controller 214. An

buffer 216 provides an interface between the system bus 204 and
feature or_ expansion bus 218 such as the |Industry Standard

/0O
cards, one of which is a host interflace

Enableddly aOhar€dr d 150). Addi ti onal

for receiving_| SA adapter
52 (anot her oBitghich is

ditional 1/0 devices or nenory for the system 10. The host carnd
nect ed by theBit@ ti - condboatle Shdilgenerionmn Wetedbddil eanicolrart | 56
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ectronics card 56 wil|
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at this point to note té&fiblédhehadovewritsy ©sthe FDBD dadurskuda

=

q

di skette

keyboar d control I er 224
keyboard 14 and the nouse 15. The de-mul ti pl exer

exer 222 which is coupled to a ke board controller 224, a 8

rs t he slave processor that |nferfaces with the
222 is also

Default =0

00 - Enable no DACK cycles
01 - Enable DACKO cycles
10 - Enable DACK1 cycles
11 - Enable DACK2 cycles

Enable all /O address ranges (use for configuration

only).

DMA_ACK index 2

Bit1..0

Bit 2

Default=0

Enable 8042 /O address ranges. This bit also
automatically enables SMls for reset/A20 emulation.
(SMI occurs for writes of X1, XC, XD, XE, XF to “64").
The bit is cleared when the SMI occurs. Enable SMis
on writes to port “60". The bit is cleared when the

index 3
Bit 0

KBM_DCD

Bit 1

SMI occurs.




coupled to the power switch 26 and the power/feedback LED 28. The keyboard
controller 224, FDD controller 226 and | DE disk controller 228 can all be
included in a single super /O circuit such as for exanple, a SMC37C932

chi p. An arbitration control bus 232 couples the DVA controller
214 and central arbiter 212 to the 1/O slots 220 and anot her diskette
adapter 234. VWil e the mcrogonputer system 10 is shown with a

basi ¢ 8 nmegabyte RAM nodul e 174, it i'S understood that additional nmenory
can be interconnected as represented in FIGS. 9A and 9B by the addition of
optional higher-density nenory nodul es 182. For purposes of illustration
only, the presefuriingeow torFliG 1deswre iseshawn B cyeledineingediagramef 8d$ it #ght
megabyt e nengry., nodul e. . A latch buffer. and deco 2 | ;. .coupl ed
bet ween t h%yr@%tpé‘?Hg%hgh%dﬁAaHHeﬁa‘ﬁﬁ é)&a{BeIPr@JS%rﬂ}s'%ﬁ%t.'oﬁ'thﬁ? a%%tlé Iﬁlf%?@uLs 236
i ncl udes agltirasteristitadia blackireaett bata FoBRED RO aabicvsiacificaily pa eévileong
the planar I/0O bus 236 are a variety of 1/O adapters and ot her conponents

such as t hia systeretoit 18 gapeatesmySiaddraseatAy pthe seauasices 278 sivtects thal thisp

20" o B ISR ReRbes Sl i Datia Brifle iRl A sfefFab6 e SogPRAER ||
of tiners 2748 dukihgbusiile Bflas dmmm%djm@r rt}t?ﬁddrbb@sigﬂ?ﬁlﬁ?ﬁ?w@memww,

and the power managenent circuitry eyboar 252 and

d: Isket t gddeam grediEseonsole HipAceaiting!y. At peist g a\ul,tml@eﬂre?7ﬂa>r}0w0@8deﬁ 184
System uni 8% a8 B cllidolf BeblioBERt SR R 808 A PR G skloPtERy e

syst em uni278ldeassettethe ADR N todaishltiee dddréss iatodb@ media cadsbleii@and tristate
duplication allows the sane planar to be used w thout such a console 16.

The power hecagledat bus.r Naxk the demullinlexer 252 swilahes SaRIevIde AREhOMIE I Ut
pover  supRlph YAd qatdfs Fehitiihstéred RPISIOBES 21§ 8FRAGK P défice F85uddting e’ nal
data then latches the data at point F. The /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 thereto 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 1O read. This yields a

maximum sustained transfer rate of 2.3 MB/sec.

The main connection between the host interface 152 and the planar 140 is the
ISA bus 218 itself. All ISA bus signals used are buffered appropriately so that the
multi-conductor cable 20 and media ponsole 16 do not adversely affect the ISA bus
loading. There are a few other signals that must be picked up from sources other than
the ISA bus 218. As noted above, these signals include AUXS5, the power light
indicator signal and the power switch signal. The red book audio interface from the
CD-ROM 24 is included in the muilti-conductor 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



nodem 256 and/ or an external nodem 258. The external nodem 258 is typically
connected to a transforner 260, which is connected to a typical wall

outlet, as is known 19 to
those skilled in the art. The nodens 256, 258 are connected to a typical
t el ephone outl et. The read only menory 250 includes the BICS that

Is used to interface between the I/0O devices and the operating system of
the m croprocessor 142. BICS stored i mgROM 250 can be copied into RAM 174
to decrease the execution tinme of BIOS. ROM 250 is further responsive (via

ROVBEL signal) to rrermré/ controller 176. If ROM 250 is enabl ed b){ menory
control | er Nygfaogcas 152 apd squrdicayd: Varoreaeseanals aFegsied fomi t%‘?’;18|aéﬁ”by
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m cropr ocessor s €
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is used to ore system confi ion data. Tha 42 vaI
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For exanpl eq B@Mr%ﬁ% 4@%:% r@ebﬁqé%aaw BIBnQﬁé&’fde*&'t&Q?gﬂ?n FRPBA &Mis@
fixed disk or tte type o | splay, the anpunt of nenory, tine,
date, etc. Each Imémmsugnatsmfstbe d&tpin connector along with their function descnptlon 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 shouid
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 usedto
provide power to the CD-ROM and floppy disk drive DASD connectors 296, and 298
respectively. (It should be noted that +12V is still available in the DASD connector 298
to the floppy disk drive 22 even though current FDD's typically do not use +12V
motors.) There is also a current limited +12VDC bulk voltage that is used to regulate
down to +5VDC. In order to handle the current requirement of each component of the
media console 16, 3'inde~pendent regulators are implemented. One regulatar 300, is
for the 5VDC supply to the electronics (including keyboard and mouse), another
regulator 302 is for the S5VDC to-the floppy 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 limited by a voltage drop;ﬁing resistor 306. This resistor has been



are stored in NVRAM 242 whenever a special configuration program such as
SET Configuration, is executed. The purpose of the SET Configuration
programis to store values characterizing the configuration of the system
to NVRAM 242, The interface card 152, multi-conductor cable 20 and
medi a el ectronics card 56 will now be described with reference to FIGs.
10-14. The ISA interface card 152 allows IDE controller 228, FDD controller
226 and 8042 keyboard controller 224 tg7be used in the nedia console 16.
The | SA card 152 which is plugged into the base systemunit 18 can be
programmed to decode certain ranges of |1/0O addresses. The BI OS ensures that
t he proper ChesBiadges 2McehmH® el iresistor.nT hdrefoce Hsotheeel B2quidiprs ¢an gepplyes)

the intor f Y ablft AR, Rl bl SRR AL (USRS, e R Rrarelry
access ( DVaasheelte of sufficiertPleit sifiR Yo pRoveht oveih@atingPtThe droppiny resiier 366 LS
the 1/0O (or DMA) cycle to the nedia console 16 electronics card 56 which

responds t Bhysieally/esated omthe hesteaed 152 in the processing unit 18 go thatithe tetai hgat
schene wasy . I . ' Is reder to
keep the nalggérsbéﬁ)@g}%ﬁna S %%&{cﬁétr%%g@ﬁ%mg gbgcorngggoiné]a%wnﬁ’}%gr@nﬁggﬁ'
addi ti on tDhishmeamistthat theee aré Gvs ibundles, of power ebhductersimathe matti-¢endisstor
brought up i ndefendent | y-auxiliary 5 volts, the power |ight indicator

signal , anefRlfe*hRVRE aid #iAV_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 canbe in a range of between 4
and 7 feet long with 62 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 foregoing and other changes in form and detail may be made therein without
departing from the spirit and scope of the invention as defined in the appended claims.



signal. These signals nust be separate because they nust be active even
when the main power is off. The present invention provides a

generic | SA bus nterface that mnimzes the nunber of signals
needed to transimlmgﬁ&iﬂﬂﬁﬁlﬁm and interrupts between devices in the
consol 16 and d emunit 18. In addition, the present

I nvention allows the nedia console 16 g%ectroni cs to be based around a
super |/ 0O device 286 that contains the2 DE, FDD and keyboard controllers
228, 226 and 224 respectively. In addition, new devices could easily be
added sinply by addai ngjst beaappdopsi:at e decode range to the base card and
adding the | SA device to the nedia console 16 with no changes to the cable

20 protocol . 1 ABS (%érrlgﬁwgbpnd%ﬁglo there is shown a schenmatic

di agram of the ISA inter C e-edi a card 56 and the coupling
t her ebet ween vi aa mediansdnsole havinguecbase mehiber 26d a triee hotsing et caabe Moed

i ncl udes a I.tipl exer 270 f | tiplexi d f the |1SA b 218,
data to/ frdW %égﬁdéﬁsﬁ@em?gﬁg"u‘ﬁd 5’? S)élﬁg %P\%gaé?@eﬁs ?Iﬂr&g‘?pf’ﬁgﬂ?*t he gznsol e

16 to the |SA busgg -cMéétg@k&é%narﬁ%fFaﬁ'u&%%nan{b@} ahg&&gaﬂd%r%%ﬁfsﬁng

driver 272 coupled t0 the address signals of |'SA bus 218, a tristateabl®
t ranscei vefforXidsingsaicedriveohousingl irt saidiapealposition, SA bus 218 and an I RQ | atch
276 coupled to the .coptrol rtion SA bhus 218. A.sequencer _qr contr ol
i roult 278 1o oo Bhord vk dERely bitied it aPdrie HaSTPTTAE belh niRbe s
and mul ti plgp@ioperting With'd &If@igéﬁhﬂ%@%& attaSkefcropiiittetthdBldPBalcPdavabl e
the appropriate I/ O address ranges and channel s for the sequencer 278
to pass thhougimgto the nmedia console 16. A description of the registers 280

and an unl ocki n%/allc? 8‘,‘,{,5‘ oﬁ%ﬂa%%%?nd a dfir%%f: éci:cbe%g sli)oeHaB\éV'device disposed at a front
end thereof, said direct access storage device having an opening for receiving a
removable storage medium, and
wherein said spring, gear tracks and geared dampers cooperate with each other
(1) to allow said drive housing to move smoothly from said closed position to said
open position wherein a user may access said opening, and (2) to allow said drive

housing to move smoothly from said open position to said closed position.

2. The computer system of claim 1, wherein said pair of gear tracks have
a shape corresponding to an arc formed by a radial line rotated about an end of said

base member.

3. The computer system of claim 1, wherein said geared dampers include
a circular roller with an integral gear rotatably attached to a holding element which is
“attached to said drive housing.

4, The computer system of claim 1, further including a latch integrally
formed in said drive housing and cooperating with a latch member in said base

member for latching said drive housing in a closed position.



The sequencer 278 constantly nonitors the | SA bus 218 waiting for 1/0 or

DVA cycl es

that it nust act upon. During | SA bus idle tines, the address

signals are constantly driven through the multi-conductor cable 20 to the
medi a consol e 16. Wen the sequencer 278 detects an 1/O cycle that needs to
be passed through to

EN) is deasserted
tristate the cabl

is asserted to enable the data transceivers to pass the data to/fromthe
medi a consol e 16 across the multi-conductor cable data bus 282.

t he end of

each b/ O afithelddmpyter systevenf thosd, mberelsceiegpriag isval wirgsform
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single byte to be transmtted. It should be understood that the nedia

consol e 16

16 (c.g TRQL 161 ¢ nanREompel Stert AEREHTT. whthelt EafREnGs a2 ol B

12 for the

9, 11 and 14) are Inclu to e F
r econf i gur eopereane@iosechpositign issulpstantially

(| RQSTRB#)

consol e 16

coul d be designed to generate 16 I RQ but this would increase

rkg mvﬁ\gl HRIPlinedr forbe piditeRidreinianeanddunt bkforce bpjiled IR6aid3

ed to allow a PI uglin-PI ay operating systemto

§ samea BROUSt phisce iapplied
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bus 282. Thgibst¥atiafiy samt/forédien | atches the interrupt states and drives
themonto the | SA channel with open collector drivers. This IRQ cycle
overlaps the I SA bus 1/O recovery tine so that there

7. 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.

8. 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.

9. The computer system of claim 7, wherein said drive housing further

includes a CD-ROM drive having an opening for receiving a compact disk.

10.  The computer system of claim 7, wherein said base member has an
opening disposed therein and a front panel integrally disposed at a front of said base
member, said front panel defining a front of said opening,

wherein said closed position is characterized in that said drive housing is
disposed within said opening of said base member and said opening in said floppy
disk drive is behind.said front panel and not accessible by said user, and

wherein said open position is characterized in that a front portion of said drive
housing is not within said opening of said base member and said opening in said

floppy disk drive is above a top of said front panel and is accessible by said user.

i Fol e 16, the address enable signal (ADR
[\ﬂm m A\mgm ess into the nedia console 16 and

us®282 (MUX DATA). Next, the data enabl e ( DAT_EN#)

At

he

| e



I's no performance penalty. No interrupts are | ost since all devices
generate interrupts in a level triggered fashion. An interrupt never occurs
as a short pulse as they are always | atched by the generating device and it

requi res action t L\\‘“ﬁ“iusual ly reading a status I/O port) to clear
the I RQ ummm ' card 56 in the nedia console 16 is an I/O
bus demul ti pl exef~™ dhe demul’t i pl exer 222 includes an address |latch 284 for
| at chi ng the addresses from 30 the base card 152. A super 1/0O
device (SIO (e.g., SMC 37C932) 286 is coupled to the address |atch 284,

the FDD 22, the CD-ROM 24, the sequencer 278, the tristateable transceiver
288 and the | RQ tii st dheatrepbief kgstePd06f clasm ridt vhemhovaid dive WOige jithe286

[ oppy. di skngies sgoD s Ralrerpoly same Rt olacpeethetibiing Pyine
222 is a 5|§N9Pﬁgingh@r%ﬁﬂﬁﬁ§3§rco ctBiskhe base card 152. More

specifically, emul tiplexer 222 responds to the address enabl e ( ADREN)
and dat a enabl e WherRImEsaiy ciisgd mositige ifcfulbercheyadterzeddy that said graning it said

| RQ strobe B#) . Sj l, al 8
| at ch/ dri veém 5%%) i betlg rséﬁ’g&%%?ﬁg nBYaldiBsAEH7 SERS useh, ahd
wherein said open position is further characterized in that said opening in said
CD-ROM drive is above a top of said front panel and is accessible by said user.

'12.  The computer system of claim 10, wherein said drive housing includes
a substantially flat top cover which is substantially flush with a top of said front panel
of said base member when said drive housing is in said closed post.

13.  The computer system of claim 10, wherein said base member includes
a substantially flat bottom, substantially vertical front panel and opposing side panels
and wherein said recess is defined as an opening formed by said front and opposing

side panels.

14.  The computer system of claim 10, wherein said drive housing is pivotally
mounted to a back end of said base member for allowing said drive housing to pivot

between said open and closed positions,

15.  The computer system of claim 14, wherein said drive housing includes
a hinge pin at opposite ends of a back portion of said drive housing, said base member
includes a groove at each end thereof and wherein said pair of hinge pins fit within said
grooves to provide a point from which said drive housing can pivot between said open

and closed positions.

16.  The computer system of claim 1, wherein said drive housing is pivotally
mounted to an end of said base member for allowing said drive housing to pivot

between said open and closed positions.



The out put of the denmultiplexer 222 is a pseudo |ISA bus in that it does not
support all 1/0O addresses, nenory cycles, master cycle etc. but rather only
carries certain 1/0O address ranges. In addition, this pseudo | SA bus only
carries up to 3 DVA channels and 8 I RQ signals. One DVA channel (channel 2)
is used for the floppy disk drive 22 and the other two channels are spares.
The 3 DVA chaﬁlﬂlﬁMHtﬁlEHH were chosen to be sufficient for the devices
currently in d all ow upgrades as well with the unused DVA
channel s and | RS & cdourse nore DVA channels and 1RQ would require nore
conductors in the cable 20. The setup and hold timngs for the pseudo |SA
bus are slightly nore stringent than the | SA bus 218. The tim ng
restrictions are due to the additional propagati on del ays through the
buffers and cable 20. The super I/Ointegrated circuits avail abl e today
have much | ess setup and hold specifications than the original |SA bus
allowed for. This allows the split system 10 of the present invention to

operate w th nolédddi Themampukertsystent efclaim 16, whereirl Baid it of géartizoks s

152 is confi gured topgass t he apg{go’(%ri ?&e | /O addresses through to the
medi a cons®FEARECOTEsRRAHing;te AN ar¢ lorpgd byiaradial fie mtatpchabrut said eed gbsaid o
the approphasd @enskdresses as well. It should be noted that interrupt

request levels do not need to be programmed as they are automatically
passed through fromthe media console as they are generated. This is
possi bl e because they are driven back to the | SA bus 218 using open
collector drivers (i.e., output of IRQ latch 276).



3
The, 8equencer 278 is configured through a pair of 8 bit 1/0 ports or
regi sters 280 within sequencer 278; a first 1/0O port (CFG ADDR) at address
370H and a second 1/0O port (CFGDATA) at address 371H. The CFGADDR regi ster
is awite only register which is used t32pen and cl ose the configuration
space and to sel ect one of the configuration regi sters. Bits 0-3 of this

. register ar

read/ wite %ﬁ@gﬂg&f ‘{ﬂgsg%%ﬁé]ég]{(%e cgh?ﬂ gura ﬁgﬁlﬁe:aﬁsﬁ%?rﬁ@gr%n y
specified by CFGADDR. Bits 0-3 ONAE CVPUTHIR used for data and bits
4-7 are unused. The configuration registers are unl ocked by
witing the foll ow ng sequence to the CFGADDR register: "ODH', "OCH'. The
|l ogic within sequencer 278 enters the first stage of the unl ock seqguence
after the "ODH' is received. It is i nABSTRACT hat the "OCH' be received

i mredi ately afterwards because any ot her output cycle (even to another 1/0
port) will reset the | ock. Once unl ocked the configuration registers 280
can be accessed until the |ocking key H') is received. Al so when the
configuration i medizoesnsale (éﬁ»wbwhfm@l esch baée aapsebes (32)cansdblvive housing (30)The
followi ng configuration registers 280 are used to select the approprlate
/0 and DMthW@néz@ mgved, mithin thedvage, mesnber 3 ?f)ebﬁtﬂe%%ﬁp@ wmon pnst- chesed
|02d_ex E(r)labl @OFIEEE t Opq_zm cofepted to theBbase memober (32) and to the d%ve giplgDE

3/6H

Fgggl e1| Eo%@lfégH 177%“’ drive housing (30) in th ppen position. A paif of g%d:ragﬁﬁitf@/ 0

(r)?][lges. 19 iktegang YIRHLE in the base member (32) for cooperating w1th5¥sﬁa%nbf 'éeln%d
dampers (116) attached to ends of the drive housing (30). The drive housing (30)
includes at a front end thereof a direct access storage device (22, 24) which has an
opening for receiving a removable storage medium. The spring, gear tracks and geared
dampers cooperate with each other to allow the drive housing to move smoothly from the

closed to the open position wherein a user may access the opening, and to allow the drive

housing to move smoothly from the open to the closed position.

Fig. 6



24  FDPD_DCD I ndex 1 Default =0 Bit O

Enabl e FDD1: 3FOH 3F7H Bit 1 Enabl e FDD2: 370H 377H
Bit »2 Enabl e SM generation on wite to FDD control port.

This bit is cleared when the:SM occurs. This bit al so

-enabl es shadow wites to the FDD1 address range

even when bit 0=0. DMVAACKH E EfTndePBr1] Def aul t =0
Bit 1 ..0 00 - Enable no DACK cycl es 01 -

Enabl e DACKO cycl es - 10- Enabl e DACK1l cycl es

U
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‘11 - 'Enabl e DACK2 cycl es Bit 2 Enable all 1/0
address ranges (use for configuration only).
KBM_DCD i ndex 3 Default = 0 Bit O Enabl e
8042 1/ 0O address ranges. This bit al so

automatically enables SMs for reset/A20 errulog:ti Em

(SM occurs for wites of X1, XC, SHESE 2r0fo!tear).

The bit is cleared when the SM occurs. Enable SM s Bit 1
on wites to port "60". The bit is cleared when the
SM occurs. ' Turning nowto FIG 11, there is shown a

cycle timng diagramof a 16 bit 1/O cycle through the I SA interface of the
present invention. The cycle timng is characteristic of a block read of
data fromthe CD ROM 24. Mre specifically, a device in systemunit 18

generates an | Spoaddress at A quencer 278 detects that this is an
| SA address di rec%to t he

sequencer

7 /'Ba

18

Ip

163

{168 /

(66

164

FIG. 8



278, during bus idle tinmes constantly drives the address signals through
the cable 20 to the nedia console 16. Accordingly, at point B the

mul ti pl exer 270 provides the | SA address to the nedia consol e el ectronics
card 56 via the cable 20. At C the sequencer 278 deasserts the ADREN to

| atch the address into the nedia console 16 and tristate the cable data
bus. Next, the denultiplexer 222 swidthied ToFHrville data on its output at
D, the data is then transferred to | SA bus 218 at E, and the device
requesting the data then latches the data at point F. The I/O read cycle
al so ends at F when the requesting device driving the | SA bus 218 deasserts
the 1OR_ signal. The segifenc 8 then activates | RQ STRB# for one cycle
at G In response thereto tHfs a corsgl e el ectronics card 56 drives the
current state of the interruyp 1 nto the | e data bus at The | RQ
states are latched into LRQjlat¢th 276 at poi : As\shown in FI G
11, the VO read cycl e ¥akes {312 isec and the rec»yery takes 583 nsec to

ﬁ

yield a total cycle e of 1875nhsec for a 16 bit ead. Thig yields a
maxi mum sust ai ned tr!*; fat el pf 2.3 MB/ sec. The mailh connection
bet ween the host inte \éé\\ gl t he pl anar e | SA bus 218

itsel f. | SA B;§¥S|g 4J\\; are buffered tj¢By soj that the
nultl-conductor e_20, nmedig _consol e ot adversely; affect the

| SA bus | oadi ng. There ar a fem1= e

sources ot her thant3fe—+SA bus218#MsYpot eft'above, these sigral s include
AUX5, the power Ilght i ndi ayg,/1 gnallN A VgD swi tch sifgnal . The red
book audi o i nye om t b&KD ROM 24 i s cluded in the mulfti-conduct or
cabl e 20 and made il;,;// P host ] ‘rﬁad@ibard 152. The connect or
has been chosen E§_ A2 " Rgbt€ t hat™~is currently uskd to connect
the CD and sound &¥rd used et ween the ho

an 3.

6




26 i'nterface card 152 and sound card. Various other signals are required
fromthe planar. Many of these are avail able through existing planar
connections. However, to reduce the nunber of discrete junper cables
required and ease assenbly of the systemunit 20, all necessary signals
have been incorporated into a single 10 pin (2X5) connector on the planar
140 which is connected to planar connec$ptE 232 Qhelll SA 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 nowto FIG 13, there
is shown a power distribution between the host interface card 152 and nedia
el ectronics card 56 of the present |nvent|on Si nce the

FIG. 4




qotors.) There is also a current limted +1 2VDC bul k voltage that is used
to regulate down to +5VDC. In order to handle the current requirenent of
each conmponent of the nmedia 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), another regulator 302 is for the 5VDC to
the fl oppy disk drive power connect { qﬁa Eir regul ator 304 is for
t he 5VDC for the CD- ROM power conne2;6ﬁ§§52ﬁ he‘9 uJﬂent to all three
regulators is limted by a vol tage-dropping resistor 306. This resistor has
been ) chosen to be a 2.4 ohm 10 watt resistor. Therefore the
three regul ators can supply a total of abdut 2 anps of current before
droppi ng out of regulation. The regulators are attached to a sufficient
heat sink to prevent overheating. The dropping resistor 306 is physically

| ocated on the host card 152 in the processing unit 18 so that the total
heat dissipation would not be congentrated TInthe nmedia console 16 where
there is no fan. This nmeans that/there are 0y bundl es of power conductors
in the nulti-conductor cable: 4 :
mul ti-conductor cable 20 is a/28 gauge, dnduct or cabl e conposed of 25
pairs with a 50 pin Centronigs connector
to the Centronics connector/153 on host;
connector on the other end
console 16. The table.in

2914
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‘shows-t he signal |ayout of the header. The cable 20 can be in a range of
between 4 and 7 feet long with 6[err] feet being the preferred |l 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 consol e 16. Whil e the invention has
been particul arly shown and descri beS HEtRTr ésp@Etilto preferred enbodi ments
thereof, it should be understood by those skilled in the art that the
foregoing and other changes in formand detail may be nmade therein w thout
departing fromthe spirit and scope of the invention as defined in the
appended cl ai ns. - 28

What is clainmed is: 1. A conput er system conpri sing: a
medi a consol e having a base nenber and a drive housing that can be noved
Wi thin said base nenber between an open position and a cl osed position,

a spring connected to a bottom of said base nenber and to said drive

housi ng for biasing said drive housing in said ope a pair
of gear tracks integrally formed in opposite ;a@sﬁw 3\ 8 Yase nexyber for
cooperating with a pair of geared danpers attachg§ { e ends\ of said
drive housi ng, (f;ﬂ\ :

136

3y

153




‘sai d *drive housing having a direct access storage device disposed at a
front end thereof, said direct access storage device having an opening for
receiving a renovabl e storage nedi um and wherein said spring, gear
tracks and geared danpers cooperate with each other (1) to allow said drive
housi ng to nove snoothly from said cl osed gf i.%on to said open position
wherein a user nmay access said opening, aﬁ éi; t o/ dFol¥ said drive housi ng
to nove snmoothly from said open position to said closed position.
2. The conputer systemof claim11l, wherein said pair of gear tracks have a
shape corresponding to an arc fornmed by a radial line rotated about an end
of said base nenber. 3. The conputer systemof claiml, wherein
sai d geared danpers include a circular roller with an integral gear
rotatably attached to a hol ding el nt_which is attached to said drive
housi ng. The conputerﬁg§ i m1, furthet4d ncluding a
| atch integrally fofhﬁgbinfiaid drive | with a latch
menber in said base nehber fbx\latcﬁ%ﬁo

4

%ﬁ@gsbﬁ' a cl osed
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= o
192 DRAM SIP CONTROL ﬁ 00 .
— oramsiP H /9 £
—— DRAMSIP | ADDRESS VIDEO |
183 — o H MUX Y/ CONTROLLER } | .
H180 DATA . TE:::_ 202
/ N surFer [ 186 | /
{ VIDEO
- i ee :>_ MEMORY
y4
cacHE L. |
CONTROLLER
190
. i
: Q
236 |-
O
L/ =
£
Q
=
x
<J
—
<C
2

admmmm -




‘5. “The conputer systemof claim1l, wherein said springis awre form
spring having a non-linear force profile wherein an anount of force applied
in said open position is |less than an anount of force applied in said

cl osed position. 6. The conputer systemof claim1, wherein said
spring is a wre formbi- polar spring having a non-linear force profile
wherein an anount of force applied in said open and cl osed position is

substantially the same and an amount of for pLied ile moving from
said open to said closed position or vice-QﬁFﬁgﬂfbll%séﬁ%Hzn sai d

substantially same force. 7. The conputer systemof claim1l, .
wherein said direct access storage device is a floppy disk drive and said
renovabl e storage nediumis a floppy disk. 8. The conput er
systemof claim1l, wherein said direct access storage device is a CD ROM
drive and said renovabl e storage nediumis a conpact di sk. 9.

The conputer systemof claim7, wherein said drive housing further includes
a CD-ROM drive having an opening for receiving a conpact disk. 10.

The conputer systemof claim7, wherein said base nenber has @&gopeni ng

di sposed therein and a front panel integrally disposed at a front of said
base menber, said frgppdp@nel defining a front of sai dfopgRifg HWMT R
wherein said cl osedwaesiokE ON 1S charadreri zed 1 n_that $aﬁﬁﬁg&| %?ﬁb is

di sposed within sai doopeni ng of said [dase rrerrb'e:iqand S dng inj said
floppy . y; '
e rover o
oumer £ SuPPLY POWER-GOOD
A58
V4
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. [Ransrormer | VOOEM : QB5Y
7 A
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‘di sk *drive is behind said front panel and not accessible by said user, and
wherein said open position is characterized in that a front portion of said
drive housing is not within said opening of said base nenber and said
opening in said floppy disk drive is above a top of said front panel and is
accessi bl e by said user. 11. The conputer system of
claim 10, wherein said drive houiiEP &uﬁtger iq | udes a CD-ROM drive
electrically coupled to said ele k&1 cAnfdetldr and havi ng an opening for

receiving a conpact disk, wherein said closed position is further
characterized in that said opening in said CO-ROM dri.ve is behind said
front panel and not accessible by said user, and wherei n said open

position is fgrtter Lharabicr'zeqsbp that said opening in said CO-ROM drive
is above a top of said front panel”"and is accessible by said user.
12.  The conpyter systemof cfaim 10} wherein said drive houging includes a

all .
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substantial ly|fl af—tep—eever phighyi g substantially f++¢§rjmi h a top of
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-a substantially flat bottom substantially vertical front panel and
opposi ng side panels and wherein said recess is defined as an opening
formed by said front and opposi ng side panels. 14. The conputer
system of claim 10, wherein said drive housing is pivotally nounted to a
back end of said base nenber for allow ng said drive housing to pivot

bet ween sai d. open and cl osed pOSitiﬁﬁ{gEiEnT 10 0}:15(.h, The conputer system

of claim 14, wherein said drive hou cl udes a hinge pin at opposite
ends of a back portion of said drive housi I ' jes a
groove at each end Thereof and whgrein sai ¢l pair of-hinge pinsigit wijthinin
said grooves to ovi de a<pQl Nt frjom whichjsaid dri Efiausi ng can pi ot
bet ween sai d opery |and {c| ®®ed pqgsi tji ons. 16] The tonputer system
of claim1, wherdi|n sdqod—drive houysing is pi&gg |y nmoupted to an end of
sai d base nenber [flopgpl]l ow ' f*Sai d drive housi fgMt.o pi vpt betpeen saijd open
and cl osed positijans. ' 1 reg N
Overcuarent _ - 30& ™~
protection G 298
: [ l g
.Y ohem 10W 12.V_DRoP YD 301‘, N
rog
36| nvoc |
| I A6 XY
| a ou
GND retum ‘ l
I A
a lg/ 1 a 0
Nisa F16.13
n n 3
1 [ ON_OFF | This signal 2 |voL_upP | Digital volume up
B parallels the switch control for planar

berg 751 pin 9 audio

3 |P_LED 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
47 ]IRQ1 Keyboard intemupt. |8 | GND
All other IRQs
necessary are
available on the
ISA bus :
g | IDE LED | HOD indicator drive | 10 { SMI_GEN | Allows for SMI
- from LED header’ generation on FDD

: 10 trap for MUXing

FDD controllers. This
signal can be wire
ORed with the EPMI
pin 751 pin3
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31 17.

The conputer systemof claim 16, wherein said pair of
gear tracks have a shape corresponding to an arc forned by a radi al

rot ated about said end of said base menber.

SHEET Il OF I
Pin | Signal Pia | Signal
1 DATALS 26 | CD_AUDIO_L
2 DATAI4 27 | CD_AUDIO_LGND
3 DATAIZ 28 | CD_AUDIO R
4 DATAIZ 29 | CD_AUDIO RGND
5 DATAll 30 +12V_DROP
6 DATA10 31 +12V_DROP
7 DATA9 32 | +12V_DROP
8 DATAS 33 +12VDC
9 ADR_EN 3¢ |+12vDC
10 DAT_EN# 35 +12VDC
; 1 | wwe 36 |GND
12 | IRQ SIRB# 37 |G
13 TC_BUF 33 GND
14 DRQA¥ 39 GND
15 DRQB# 40 GND
16 DRQOH 41 GND
17 | HDDAORDY 2 |G
18 DATA7 43 GND
19 | DATAS ) T [ao
20 DATAS 45 GND .
21 | DATA4 % |G
2 | DATA3 47 | SPARE
123 |Dataz 48 | PWR LED_ANODE
24 | DATAL 49 [AUXS
25 | DATAO so | ON_PULSE
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