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{57) Abstract

A standard PC architecture is modified to enable a plurality of screens to be driven from a single PC motherboard. A plurality of
screen controllers is attached to the AGP bus and the bus extended correspondingly. A plurality of screen controilers is also attached to an
extended PCT bus. An MPEG II decoder, on the PCI bus is attached to each of the screen controllers on the AGP bus via a multimedia
channel, Each display controller is addressed by and connected to only one of the PCI and AGP buses.
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-7 August‘2003 WD 00/ 29934 PCT/ GB99/ 02854 PC BASED SYSTEMS FOR DRI VI NG OF

$MULTIFPLE SCREENS t F. . This invention relates to PCs (personal Augusp20@s s)

and is particularly. concerned with the display of data to a nunber of
screens. 5 Many environnents exist in which it is desirable to be able to
di spl ay dave ope9sad nunber of screens or to display differemcrebaoibizsa
nunber of screens froma single |ocation. This data m ght include video,
graphics, text etc. or a mxture of these formats. 10 Conventi onal PCs

i nclude a general purpose data bus to which a display controller is
attached. Data to and fromthe noniterli-s routed on this bus. At present;

i mited Lo’ pr gt PR oY SYRMR EF BRIVENE B BIOERRSE SCRERNST o cens

_displaying potentially different data or running potentially independent

applications would require a nunber of different processors and associ ated
conponents such aBhsysiraiantdenpselstesndiroPgsefrersiinad comphearsly expensive.

. 20 The invenez.ﬂcpr1_sab%t&eugaﬂy%&{&rhehswﬂpbdh%naa_eglag-of g{;acgl omltiple
S Dro

screens to be driven froma single processor. In i adest form the
i nventi on cohmEBEREIdPEpFEyeeRentrol lers to more than one bus. In one

preferred 25 enbodineninviadinephaye£yy ol kRich SittiagBedri918 gener al
pur pose bus, glé%g_eaﬁ(?a PCl . bus and anot her, di s controller is attached
S

: a
to a graphic hSAEPARY AP H IS, MBI E &G F%Eﬁ?’ﬁ/ hdi®e is provided a
PC conput er d3plegnpifsengnt Pate aesser pushgr adessoepebsistfanr a r ansf er of

single location. This data might include video, graphics,
text etc. otr a mixture of these formats.
= 10- Conventional PCs include a general purpose data bus
to which a display controller is attached. Data to and
from the monitor is routed on this bus. At present, a
number of screens can be run from the same processor but
they are limited to providing the same display. To
15 providé a number of screens displaying potentially
different data or running potentially independent.
applications would require a number of different
processors and associated components such as system
chipséts, memory etc. This is clearly expensive. .
20 The invention aims to ameliorate this problem and to,
enable multiple screens to be driven from a single .
processor.
In its broadest form, the invention connects display
controllers to more than one bus. In one preferred
25 embodiment, a display controlleé is attached to a general
purpose bus, such as a PCI bus and another display
' controller is attached to a graphics bus such as an AGP
bus. ‘
' More specifically there is provided a PC computer
30 comprising a processor, a processor bus for transfer of
data to and from the processor, a &r;phics bus, a general
purpose bus for transfer of data to and from a plurality
of input énd output devices, a systéem chipset connected to
the processor, graphics and general purpose buses

35 comprising the processor bus, the graphics bus and the



data to and fromthe processor, a graphics bus, a general purpose bus for
ransfer of data to and froma plurality of input and out put Jdavguse2003
system chi pset connected to the processor, graphics and general purpose
buses 35 conprising the processor bus, the graphics bus and the 7 August
2003 WO o0 29332¢ - 2 PCT/ GB99/ 02854 general purpose bus, BCTIGBSD/0Z8SAeen
controller for <controlling at |east- one display screen connected to the
general. purpose bus, and a second screen controller for controlling at

| east one di splay screen connected to the 5 graphics bus; wherein the first
and second screen controllers are ea@h-addressed fromonly one of the
general purpose and graphics buses. Preferably, the graphics bus is an
accel er at ed?energi apRFRAsepBrE (A PuSCERTPIEre=adilgr €A general purpose

bUS iS_ a pesddihel aing GIMeRnent ohdtar _rhll)_e("stcr(el%ﬂ Jedime ctEabedi prnt s of the
i nventi on have tEe advantgge t ha addi ti onal screen cogirol ers can

be- at t ache P¥EEheP U iRAYe PES ar L fabi S TRh SHRFR AR EEPLS8T k™S to be run
of f 15 t he sameoPCips coedeast et hiipgilent issddeerr unninegted téd ntlependent

appl i Csat | Ongrap(rlj'gf r%\?' y’wh%r\e/iige& detc'ox{isg:r a.nsd tetcao%@%c ge}xh.e gener al
pur pose bus®a 't € SCréeen coﬁ?ro er on the "graphr¢s bus. This video
decoder maycdidrahléPEG e e20hdeddokss &b it e lovemneaofukké nedi a channel

which has the..advaptaoe ahdf a§%g{iépt%5tgy_oughput wi t h mi ni mum processor
i nt erventi on. Preferablg, the " PC controller conprises a plurality of '
screen control | =8 Tereathed- o RENGFEpRrEsIBURT 25°HFERshly, the PC

conput er coffpghses goPl unakhtyueof screen controllers connected to the
jgenergl purpose pUs. raBYy HaNdnd L1eL gL a80L C, 0, MUGH JiBX.he an AP
R . component -interconnect (PCI) bus.

Embodiments of the invention have the advantage that
additional screen controllers can be-attached to the
ﬁwtherboard enabling a plurality of screens to be run off

15 the same PC processor, each potentially running on
independent application. '

Preferably, a video decoder is attached toc the
general purpose bus and te the screen controller on the
graphics bus. This video decoder ﬁay be an MPEG II

20 decoder connected over a multimedia channel which has the
advantage of faster data tﬁroughput with minimum processor
‘intervention.

Preferably, the PC controller comprises a plurality
of screen controllers attached to the graphics bus.

25 Preferably, the PC computer comprises a plurality of
screen controllers connected to the general purpose bus.

By extending the graphics bus, which may be an AGP
bus, and the general purpose bus, which may be a PCI bus,
a plurality of screen controllers may be connected to each

30 bus, ‘enabling a large number of displays to be run from a
single processor unit. The number of screens is limited
only by the number of device addresses that can be
allocated from the system BILOS.

Preférably, said two or more sScreens comprise screens

3s of different display types. By using screen controllers
that can support simultanecus outputs of differential

types, for example Tri-view controllers which output VGA,



bus, -and the general purpose bus, which may be a PCI bus, a plurality of
*)screen controllers may be connected to-each 30 bus, enabling BAlgusg2003
nunber of displays to be run froma single processor unit. The nunber of
screens is limted only by the nunber of device addresses that can_ be
al | ocat ewd ewpsvdshe system BIOS. Preferably, said two or nmofel’&BPUEAss
conprise screens 35 of different display types. By using screen
controllers that can support sinultaneous outputs of differential types,
for exanple Tri-view controllers which output VGE, 7 August 2003 WO
04/ 29934 PCT/ GB99/ 02854 - 3 TFT and ¥V, the nunber of screens which can be
run froma single processor is increased sﬁ’\i.l Egﬁt@grmnﬂ}?a géenti on al so
provi des aTPC aedpiif-eCheoRFrRPe Rf SEXEEREr XM 5oE88sdr .~ Uhi kn U having a
CPU bus as%@ﬁ%@&eﬁroc@stsher ewi thcfasdd andfidr fokrtdata to and from the CPU,
an accelerate raphics part (AGP)_bu Lcatl i : hi cs
controller, ap |hiepﬁﬁY%ﬁF&f’&rﬁ&ﬁgn%r?ﬁ?%%%d%g%t EJI%\SCIJIQ\)lel %Egﬁgé%l cating
with a pl urakihyrof merdepher abnitofffHemeying gy SPEMPEHi PHEICIEHHr i sing a
" system 10 gontroll.er.co ' i ' AR Brschangbt 2 41 i dge
comunri cat i%:%‘ﬁrﬁnwf{ﬁht%oer ?%B%%Q%o@n?r%!l%%rﬂ%d a plurality of further buses
and devi cesicoaherater drapRCES BT E c R INIRNS SOMHURACRRE S st ¥mont rol | er
and the bri ?hi@g cofash1ape fipstiSed een eapidnehnitel ntonmemeat i ng with
us,

t he 15 PCl and at | east one second screen .contr opmuni cating -
with the AGPRBUsPUS hePTIIEEa5HRT sSEEThF ngc‘?reag'r%tgo%tfr g{ell:gé%e-]gach bei ng

addr essed Qypn@R8c905Y DOfsyishen PRIpsed AGRbiusigw aASYERBDdIi nent of the
invention wll n be descr.ib Ye N2 Ya, ML -QNb¥iagdd W th
referbhce t%?“ttr’f@%la’éC%szﬁggg?a‘gmgﬁgst#\% V\(%ifch: Figure | is an overview
of a conventdmomakcPCing with the system controller and a pluralilty

of further buses and devices, wherein the PCI bus

communicates with the system controller and the bridge, at
least one first screen controller communicating with the
15 PCI bus, and at least one saecond screen controller
communicating with the AGP bus, the first -and second
screen controllers each being addressed by one only of the

" PCI and AGP buses.
An embodiment of the invention will now be described,

20 by way of example only, and with reference to the
accompanying drawings in which:
Figure 1 is an overview of a conventional PC

architecture;
Figure 2 is a block diagram of an architecture

25 embodying the invention;
Figure 3 is a block diagram showing how three
displays may be driven from a single board computer; and
Figure 4 shows how the PCI and AGP buses may be

extended to drive a greater number of screens.

30 Referring to Figure 1, the architecture illustrated
is a standard conventional PC architecture. A processor
10, which may for example, be & PENTIUM II (TM) processor
manufactu?ed by Intel Corporation is connecteq to the
system or CPU bus 12. The CPU bus may operate at 66, 73,

35 83 or 100 MHz and at I/O veoltages of 3.3V, 2.5V or 1.9V.



architecture; Figure 2 is a block diagramof an architecture 25 enbodying
the i'avention; Figure 3 is a block diagram showi ng how t hr ee “JdAegistpe0say

be driven froma single board conputer; and Figure 4 shows how the PCl and

AGP buses extended to drive a greater nunber of screens. 30

Referri ngvﬁ%%ﬁgﬁre 1, the architecture illustrated is a B¥HFBHNS54
conventional PC architecture. A processor 10, which may for exanple, be a
PENTIUM Il (TM processor manufactured by Intel Corporation is connected
to the systemor CPU bus 12. The CPU tJug may operate at 66, 75, 35 83 or
100 MHz and at 1/0O voltages of 3.3V, 2.5V or 1.9V. 7August 2003 WO 00/29934

PCT/ GB99/ 02854, =0tk le%e‘?te‘c‘gﬁﬂeje %&Lr&éal%ggngeggéyﬁég@n E%heets)i%t em chi pset

16 are also connected to t : numb er ~ buses are
connect ed t¥ % e Sehiqpsaected tqcihadiGRY s 1Per i hhrawkk rCofipbnmsher

I nt er conneuddllakrebuonbBeride: o AReelaraked: & aphi G8: 5" tpd ACGH) bus 20 and
the 1SA (lndustry Standard Architecture) bus 22. T]he- | %us 18 is also
manuf act ur P DYPHSTES CEBPPRERE i B-Shtennecs $B5CH) thushd8/f theti oning as a 64

bit bus rumidgleratedldcebphbcdiore ThesRChubusoi sneerpatipl e with the | SA

bus and operates 10 nghr onousl.y. A nunber of_expansion slots 24 are

attached to{lﬁmﬂguslsély %3%“%@?8%%&%‘?%‘5‘89sgBﬁeE%xa fePof PUs déner al

pur pose busisiiilcl resuésctated thy antdlr aorpheatprocessos angk paki pheral s on

the systemp e AGRibYSECLL Ve e BT, DUSHPL 01ARNI g8 datg to [s enable
c er o at'a |

it to concentrate on duties such as trans romdisk drives.
Thus, the A&® BT Pesaigr apmrasibisuy v thei 8Shnpendad epepatefsorm a

dedi qat ed fa4Hi6idn@BnofslyCamn bansRan Ji QiEheuse LiodshgsAGR. i s connected to
:ia'-:_.BD ar aprgtqis cino trgl | gr 265' On %qonvslntign I PC‘i,S gngngLE(EIE 2n 20 a single
card can b&HWIAENE°t EPEnE- A& Dud whdPEal E}‘E% ple of
a general purpose bus which routes data to and from the
processor and peripherals on the system.
The AGP bus relieves the PCI bus of graphics data to

15 enable it to concentrate on duties such as transfer of
data from disk drives. Thus, the AGP bus is a graphics
bus which is intended to perform a dedicated function. As
can be seen from Figure 2, the AGP is connected to a 3D
graphics controller 25. On a conventional PC, a device on

20 a single card can be attached to the AGP bus whereas up to
4 expansion slots can be attached to the PCI bus. The
addressing for these additional devices is controlled By
the system BIOS (basic input/output software) which is
held in ROM and so once set cannot be changed.

25 - The system chipset 16 functions to control the buses
around the CPU, the AGP, PCI and ISA buses and, as seen
from Figure 1, also controls the Dynamic RAM (DRAM) 26 via
a memory bus 23. The settings of the chipset can only be
changed by special BIOS software. The System Chipset also

30 léontrols_the second‘;evel cache memory, interfaces such as
the keybecard or mouse and the Universal Serial Bus (USB).
The USB bus is a serial input device which replaces
connectional parts for I/0 devices such as keyboard,
mouse, printers etc.

35 " - One example of a suitable chipset is the VIA Apolle
‘MVPB chipset available from Via Corporation. This is a

high performance and energy efficient chipset intended for



"4 expansion slots can be attached to the PCl bus. The addressing for these
addi tional devices is controlled by the system Bl OS (basic i npuby®ist p8e3
software) which is held in ROM and so once set cannot be changed. 25 The

system chivpeghkossd functions to control the buses around tP@/&E@/ tE AGP,
PCl and | SA buses and, as seen fromFigure 1, also contro '539 m c

RAM (DRAM 26 via a nenory bus 23. The settings of the chipset can only be
changed by special BIOS software. The System Chipset also 30 controls the
second | evel cache nenory; interfaces such as the keyboard or nouse and
the Universal Serial Bus (USB). The USB bus is a serial input device which
repl aces cdommlentengaaliopart sAdfor AUTOadavis®epuech iaspkeyhaand, nouse,

printers etg..3%e 9+ EXAIPIR;.0 uitabl e chipset is the VIA Apollo
MVP3 chi pset avai | agﬁetfrgdrg)ﬁaz ar%ﬁgrg i%ﬁ‘:’f 6ﬁgh:bg%i éo‘éke%‘l7gﬁu§3%FT or mance
and ener gy ¥¥¥liad apcenipeet iTheemlidgstoris basegush 2003-0W0208/ 29934

PCT/ GB99/ 0Zdthikir b2 idhaPi £ttt 9) ;08 @ﬁ;ﬂz POl a | buses in PC systens
from66 MHz to 100 M!glz based ‘on the 62 itrlégglfetg-g? %ljtplenrg- 3&cal ar .
procesdsor s. FOHFE Shi peEEITS BdSed oR anAOPEH tndnathenut ITher hdgeh

archi t ect unesichet hakes dges yaeryaekbfgi8Sar Mkt 8b8+th rmdg@grgﬂ from one
bus to another. ‘gh?ogo&lgh 't%rufei dg& é‘akﬁs the heavy traffi ¢ and the south
bridge rout’es Uit t8-a t ot IAT r &FEREST | THES 1 otRe I IATRROVAA Apol | o

MP3 is il MY&S dsedlinstRighede i2 Wighika 2 heitthai Rhdothisih dbkapezi um The

chi pset comgi he t t Qi | fied as.chip VI82C598
whi ch _acts _asIpt%%{siL_utlr%ortﬁﬁ/ést)i:‘r%iq:g’g%%fE %glﬁbg{?’%ﬁ ‘%‘8 F%%Q%)nrlic d‘grgg,lef n%f enented as
chi ptOVT82ESSEE1tHAT i fdtie YT 8RRES8 oukIrbractgeas Thiee yogttem control | er 28

provi des supddge; aedforEmnee hehvwsendsdeso, CRlo10neAd %@al:hﬁé/”‘:hro”o“s
cache (secqpd L:gég% Cﬁ%ﬂ% 1% 14), %)RA 26, AGR bus 20 and the PCl bus 18
with pipel &4  Barst E6rEuPFeh® ot PER99Fhe WnSEEFERY
;ontroller 28 provides superior performance between the
CPU 10, optional synchronous cache (second level cache
15 14), DRAM 26, AGP bus 20 and the PCI bus 18 with
pipelined, burst and concurrent operation. The controller
28 communicates- with the DRAM over the memcry bus 23 and
supports standard fést pase mode (FPM}, Extended Data
Output (EDO), SDRAM and DDR SDRAM. The system controller
20 also complies with the Accelerated Graphics Port
Specification 1:0 and features support for 66/75/83/100
MHz CPU frequencies and 66 MHz AGP bus frequency. The PCI
integrated peripheral controller forms a part of the
chipset and supports Intel and non-Intel based processors
25 to PCI bus bridge>functionality to make a complete
' Microsoft PC97 - compliant PCI/ISA system. The peripheral
controller provides ISA extension bus functionality and
includes a number of intelligent peripheral controllers
including a master mode IDE (Illustrated Drive
30 Electronics) controller with dual channel DMA (direct
memory access) engine and interlaced dual channel
commands. High performance tranfers between devices
connected to the PCI and IDE buses can be achieved. through
a dedicated FIFO coupled with scatter and gather master
35 .mode operation. Further intelligent peripheral
controllers include a USB controller; a keyboard

controller with PS2 mouse support; a real time clock with



'28 conmmuni cates- with the DRAM over the menory bus 23 and supports
‘standard fast pase node (FPM, Extended Data Qutput (EDO), SDRAMIGEODBR
SDRAM The system Controller 20 also conplies with the Accel erat ed Graphi CS
Por t (&ggj‘,on 1: 0 and, features support for 66/ 75/ 83/

frequen0| es 66 MHz AGP bus frequency. The PCl integrate er| p%eral
controller forns a part of the chipset and supports Intel and non- | nt el
based processors 25 to PCT bus bridge functionality to nake a conplete

M crosoft PCO7 -- conpliant PCI/ISA system The peripheral controller

provi des | SA extension bus functionality and includes a nunber of
intelligent2périhydeereaicecont ratdser powée Naharth fugnem tTESnet 1 6REEL £ PE

(Il ustrategd, %1\ Ve, %%mgllggl r]onl %S)*ggf L;g “lrallrﬁgnnecltonfq'ual gé‘nnﬁ%w (direct

“menory access) engi ne e
per f or mancePevanfiarteiferekeamndideigeey aRhndetwhdes! tPowePCl and | DE buses can

be achi evedyahhyagh . §e€@f¥éﬁ@ﬂ%@ F&fg% éﬂjﬂMﬂZQaigﬂﬁﬁg %aﬁgbgather

master 35 node operation. Further intelligent periphéra Il ers
i ncl ude a USEPRYT ol FEP; Legacsy BYAr avek ohe (ﬁq rb%tﬁ’wezan@@eaysupport a

I‘betal ti [YE SI:Eﬁkrch Tah.lo%a.ncj\l'legié?etrag@@?t%/\g@Egla.gggpce@g%m%gﬁﬁ()@@%ﬂl 556 ‘h
yte exten ower ment- functio ich is conpliant wi
ACPI (Advang E?or‘?ﬂypdpg?‘?ﬁwqa%gan%ﬁler Ifﬁeerarcl;dclé%/m&ﬁ& PEGRRIAH™M (Advanced
Power Managehermtuiptr eﬂanmehfnix& pdosidiechHcechJJ]\ﬂﬁz eApabihit yldprarkl support

Ol corabi | Edc M e i1y 43 ABoabd A AlA% 00N RLoAL A4 1O

steerability o PRt er rupts on oanyln errupt” channel ;
t hr eel@addi t (BHEI cor@léanadi eami sxEerupt m?a?ﬁielsslmoe’tprfevl deuked al | ow pl ug

-and play angdomp SR isghthebiddd1y maf v r@é@gs%ﬂoesrys%%al s for Wndows 95 10
(TM conpl i ance; _and. external | OAPI port for |inked- conpliant

symetrical nul t FPFoCEs<8r Fi9erent. t‘f’&r ﬁPﬁBefBoﬁﬁu’r% epniiguragt Berboard i s
configured &blow graphic accelerators to be connected to both the PCI

bus and the AGP bus. The architecture shown in Figure 3
15 allows triple display screen configuration on a single
board computer. Thus, in Figure 3, a PCI VGA controller
40 is attached to the PCI and, also to a TFT (thin film
transistor) bus display. &2n AGP VGA controller 42 is
connected to the AGP bus and has outputs which can support
20 VGA, TFT or TV displays. The AGP VGA controller is also
connected to an external memory 44. An MPEG II decoder 46
is attached to the PCI bus and coupled to the AGP VGA
controller through the ATI multimedia channel (AMC) bus
48. This enables faster data throughput w1th minimum CPU
25 intervention. It should be understood that each of the
display controllers 40, 42 require addressing from only
one of the PCI and AGP buses so doubling the driver
capaeity.
Turning now to Flgure 4, the PCI and the AGP buses
30 are both extended w1th twelve PCI VGA controllers 40 or
graphics accelerators attached to the PCI bus, enabling
twelve TFT displays to be driven aﬁdftwelve AGP VGA
controllers 42 attached to Ehe AGP allowing twelve VGA
monitors or a further twelve TFT displays to be driven.
35 Thus, a total of twelve VGA or 24 TFT monitors can be
driven simultaneously or independently of each other. To

select the appropriate displays, the system BIOS will ID



‘al | ow graphic accelerators to be connected to both the PCT bus and the AGP
‘bus. --The architecture shown in Figure 3 15 allows triple di spl_b&umaﬁﬁﬁ
configuration on a single board conputer. Thus, in Figure 3, a PCl

controll 40 | s attached to the PCI and, also to a TFT &é_y {

transi stg{(-?oi'{gg?s%i splay. An AGP VGA controller 42 is conn é(gB %Azg%e AGP
bus and has outputs which can support 20 VGA, TFT or TV displays. The AGP
VGA controller is also connected to an external nenory 44. An MPEG ||

decoder 46 is attached to the PCl busyand coupled to the AGP VGA |
controller through the ATI nmultinedia channel (AMC) bus 48. This enables

faster datasdivquahpubcel bl i a1 6BY S5 donsebucpiigherst shoul d be
understood that each of the <dis Elay control 42 reQU|re addr essi ng

fromonly TRFILLIERe2PEPYLRY BH8ESPYD “&dgﬁls%bél% FEedAFvERE capacity.
Tur ni ng nowsdn: FHiger EEﬂect henP@.GEandsthsaAﬁa lslyseem Sthtabe1bet h ext ended
vmthtvvelve PCTV | | er hICS erat ttached to
~the PCl bus?*Erisb Q%V\B e Iiillsgl %fgfays ri vAeﬁ:Oa(r% tl;/%f:ve AGP VGA
~contraodler somzcrm E@@hbdswr@ hﬁloﬂ@?lal Fogwrry 4t ml hevis@ deydkt ors or a

furt her tweéa'cf‘reEF‘e'sdhépl Ms#t:Pe-QQ. drkven. the?:%mzaaﬁe& (2t gl gt twel ve VGA

or 24 TFT nonitors can driven si mul taneously or | ndepen entFy of each
other. To 3el@® Vﬁﬁeca’@EF%H?Ia%re tiespl ity Retsglieid Breseachl 1D 7

August 20835\&&&@/6&9?3&@5[&@%1' | &%8?41:0 cﬂllyS];QhQbetﬂgé Rek alﬁa via the ECI
i ntegrated periphera ntroller owi i_ci ent ut i tion and at
the same time Ieécfio’tﬂﬁgl & ﬁrt'ﬁg%s’fﬁl&‘h ERTS gﬁf*&ﬁ t87%i ng the
addi tional chrspleaysnndhtisd thethéGAysoemrol lers 5 on the PCl bus are shown

in Figure 4 as hayiag 4evigen a0 OARRRS P, Aik0a8) vl 49 he

enbodi nent of figure controllers controllers are
~each addr e&BEtET PynthAdSEoRPRCEXFPS BRI 4P -oné" 67—"-? ﬁ@P&ﬁ&a

accelerator for use as the AGP VGA controller is the ATI
3D Rage LT Pro which has the advantages of providing high

15 quality 2D and 3D performan&e, full motion DVD using
motion compensation according to MPEG II standards, an
integrated LVDS transmitter and tri-view architecture
enabling simultaneocus outputs td TV, CRT and LCD. Due to
the tri-view feature, and in view of the configuration

20 described with respect to Figure 3, it is possible to
drive a monitor and a TFT display with one graphic
accelerator on the AGP bus and one TEFT display with one
graphic accelerator on the PCI bus.

In summary, the embodiment of the invention described

25 reconfigures the utilisation of the dedicated graphics
bus, such as the AGP bus, and the general purpose bus,
such as the PCI bus in a PC architecture. Rather than use
the dedicaﬁed graphics bus solely for graphics data, the
gréphics bus is used also for display controllers. ?hus,

30 a separate display can be supported from both the graphi;s
bus and the generdl purpose bus. These displays may be
wholly independent of one another and display different
types of data. By selection of a suitable graphic
accelerator as one or both of the buses a number of

35 displays of mixed type, for example TFT and CRT which is
greater than the number of graphic accelerators. Each:'

display controller is connected to only one of the



PCl buses doubling the nunmber of display controllers that 10 can be
connected to the system It can be seen fromFigure 4 that thel Adgb2803s
driven by the systemcontroller 28. A suitable graphical- accelerator for
use as ngo g’ yGA controller is' the ATI 3D Rage LT Pro which has the
advant age 3 bviding high 15 quality 2D and 3D per f or nBRE&BPA2§54npt i on
DVD usi ng notion conpensation according to MPEG Il standards, an . '
integrated LVDS transmitter and tri-view architecture enabl i ng

si mul t aneous outputs to TV, CRT and L(G?D Due to the tri-view feature, and
in view of the configuration 20 described with respect .to Figure 3, it is

possi ble t us angda%%g(rjpgg?a@h ‘Iiﬁd b%gl @ﬁd"" Q %ge rftphl c accel erator

on t he .AGP one grap i"caccefrerator on the PC
bus. In surﬁ%ﬂ?seth@erﬁﬁﬁdﬁ’ﬁénbueﬁ tared irpmaritiesn adesessbeg £28 r econfi gur es

the utilisagdignont vhe fAedireated ﬂ{@fgﬂs‘:ﬁtg Ry, rﬁﬁtﬁ@raéft(ﬁ sgidy bus, and

t he general purpose bus such as the bus in a PC architecture. Rather

t han use tt@“&é&ﬂ't:%t’f%otr&rtaﬁﬁ%geb%&mﬁﬂté@% gh@gRitesedate the graphics

bus i s usedhualeee a‘aﬂrdﬂhpﬂ,QJyaytﬁ@ﬂtcfal{ ey Sirithus, It391ean§69ﬁé@te di splay can

be supported rom the graphi cs bys and the I ose bus. These
di spl ays ey BE>S o‘f‘? ﬂ?dg E HRentve ot&m"cﬁ?é3 gﬁ&dng’rn Ed di fferent

types of daftc. dBpr:@y ectrtntmnl(béra shit aldee cgpmayehited aoceher@fnferﬁs one or
bot h of thq,)bt,gggg gydurmber of 35 displays of nixed type, for exanple TFT
and CRT whi Is greater than the nunber of graphic accelerators. Each
di spl ay cont roI 1Ry eprsepdineiad theofpgienecdfardphics Rysusnd2pes WO

00/ 29934 P@n@QQ/&Zﬁﬁﬂse‘ b8s; E'l%“rﬁﬁ&h%i FrapaghikUsccberHE- pus and the
:gener al se b the us n uires addressing from only one
‘béds so gr eaﬁ a& Fﬁ% Fﬁg ﬁ%n%?e"rah g‘tusdl pIIRFA SNt FEFFRFet hat can be
connect ed atha, uséteqsﬁfaor;aurahety of display controllers on each bus
enable a much greater number of displays, of single or
mixed type to be driven from a single PC motherboard
15 having a siﬁgle processor and a single system chipset.
The number of display controllers which can be attached is
limited by the size of the graphics and general purpose
buses and also by the number of devices addresses which
can be held in the system BIOS (basic input/ocutput
20 software). The BIOS software is stored in ROM 50 and so
cannot be changed once set. At present it is possible to
drive at least twelve display controllers of each bus. It
is considered that twenty four display controllers may be
possible for each bus as the standard BIOS commonly used
25 assigns two device numbers to each display controller. A
single device number is sufficient and by reassigning the
remaining device number to a further display controller
the number of controllers which can be accommodated is
doubled. ‘
30 Examples of TFT screens which can be connected
include SVGA TFT, XGA TFT, UXGA TFT and Super TEFT™. Each
of these screens can provide touch screen capabilities.
Other screens include Plasma and VGA monitors.
By uéing a VGA chipset which includes Low Voltage
35 Differential Signalling (LVDS), a second display may be
mounted 10-15m away from the base unit. This is

advantgeous in many commercial and retail environments.



‘5 nunber of displays that can be driven. It nmeans that address |ocations
*on the two buses need only be resuned .for display control |l erlsAugust 2692
connected to and driven by that bus. By extending both the dedicated

gr aphic d the 10 general purpose bus, the nunmber of graphic

accel er 3{(2@99:{31hat can be attached to each bus is gr eatlfq"ﬁ P%‘g%zé%ﬂ The
use of a plurality of display controllers on each bus enable a nuch
greater nunber of displays, of single or mxed type to be driven froma

si ngl e 'PC not herboard 15 having a singlLe processor and a single system

chi pset. The nunber of display controllers which can be attached is

limted by thesuze ofmilhiegeaphs §aﬁnﬂigﬁn@ééﬁ d¥HeRasunbUses and al so by
~the nunber_of devjces %ddreg\%?s i.C can be held in the system Bl CS
(basic i nFOEPBhtPULY 2GIEBPENET &) PPINEHIGE S5t Rar e TS fErBdthA ROM 50 and
so cannotsahe ehangewssbeeusiig Atsiprasemiotherbsapossidlaipeedri ve at | east
twel ve di spl.ay roll et f us, It is considered that twenty four
di spl ay céﬁ%?o ?%Q%esngﬁg gd&f)%sse%?[)likge FSP e RER 5G5°E% YhéE standard BI Os
comonl y woanepRsialssingasisablate\drck hambreny toteathaldi splay controller. A
singl e deui,c¢iAMRS]s | uffi.clent; I hgni r.emai ni ng devi ce
nunber to\%lg%?llf?ther sdi EB?aéiiﬁ%oﬁrﬁe@?ebﬁﬁgﬁgu%%%g?&g%c%:%%ttﬁéﬁl ers which can
be accomuddberries- dSybFadle FPBARRica o rTRrdecER¥hs which can be :
connect ed (ElLBet tstel SWGARTFIr A ) TRbudiXGABeh asemSuper; TFT(tm) . Each of
t hese screens can provide_touch screen abilities. Qher screens include
Pl asma an&*9RA HY &dé’?rﬁsm‘?'nd”é“e\/@cﬁ%yp?&m%fw’i ncl udes Low Vol t age
35 Diof f er ehtildierS grmimesngnd LMISLta tggeomy sdiespl ay armetladl nount ed 10- 15m
away from ni; LsS: vant : qqgg_r Lal and retail
envi ronrreﬁ%‘gsrgﬁi‘%@e&stlhjz-sggé%}%oﬁ%g%%%%%%bg} ggS fca o _

lifestyle ambience via television, music etc; multimedia

capabilities; kieosk terminals; and information
distribution, for example in hotel ‘environments directly

15 to rooms at guests’ request.



Thus, a nultiple display with each screen running potentially independent
application can be. driven fromthe sane PC processor using & &Hgist3003

"~ nmot herboard and chipset. This reduces considerably the cost per screen to
a' 5 commercial organisation and has nmany potential applications, for
exanple in the hospitality and retail industries. Suitable applications

i nclude EPOS (El ectronic Point of Sal®y touch screen terminals;
pronotional advertising; tinme of day-piggetions; 10 children's ganmes and

| oyalty type systens in a retail environnent; interactive customer
termnals; creation of Ilifestyle anbience via television, nusic etc;

mul tinedi a , capabddities,Kklosk termnals; and information distribution,
for exanple in hotdel(]ééerfr:g:@"l'ltré(;'!nrrecr)lleerd?Jr%%tEIl YPrASE I FoheP ERCART SPug equest .

7 August 2003 thrCAINMVD fl.dat LG & Rt SF ork P | S0 S 5Y ocaes%_oa[pl,liaCS
processor bQluss for tranaf er of data to and fromthe processot, -a graphics
bus, a generdl PudFOSEBuPIHROTS aRtPerfet tuensferand datom aopldiral ity of

i nput and fadinpug irGas+va Syst chipset connected. to the processor bus,
graphi cs bus and %gener al ygur%oégl'pg&s %Ig(?fpﬂu(s%ip}fé aplithditg cYdSRroller
devi ces fSPiESSE stonnREhak pootbss rduesssdhengd ApRESShi YIS HARd Lhe

general Py b irst _screen.cqontroller connected to the general
pur pose bu%rs %o%%lcﬁfrr%?% néuat CHPIIE19Fe i BpPEFLERY e0fi, covd-roldecond

screen codervdicksr feoneentedltonyheil aphbesshus figls copgrolling .at |east
one di spéz% scr e%nrth; wherein the first gnd second kg{:sr’eeﬁﬂécﬁﬁafgﬁcgrs are
e

each addr gney eprﬂeileé?ﬁ’é ForHRse darer &l flurgiosecmand groapitioa lkuses. 2.

fccel orat oq orannics port o Rty MGG R CaB e bl #e0t 5% ai m 1

or 2, whelBRftt iegie gdrepkay pacpese, busid s asPesh@NBERLEOMRARERY 1 or
connected to the graphics bus for controlling at least one
display screen; wherein the first and second screen
controllers are each addressed from only one of the

general purpose and graphic buses.

2. A PC computer according te claim 1, wherein the

graphics bus is an accelerated graphics port (AGP) bus.

3. A PC computer according to claim 1 or 2, wherein the

general purpose bus is a peripheral component

interconnect (PCI) bus.

4. A PC computer according to claim 1, wherein the
system chipset comprises a system controller chip and a
bridge chip arranged between the general purpose bus and
& further input/output (I/0) bus, and wherein the

graphics bus is connected to the system controller chip.

5. A PC computer according to claim 1, wherein a wvideo
decoder is attached to the general purpose bus and to the

Sscreen controller on the graphics bus.



interconnect (PCl) bus. 4. A PC conputer according to claim1. wherein the
system chi pset conprises a systemcontroller chip and a bri dgeAsguss 2003
arranged between the general purpose bus and a further input/output (1/0)
bus, and wherein the graphics bus is connected to the systemcontroller
chip. 5. A PC conmputer according to claim1, wherein a video decoder is
attached to the general purpose bus andlto the screen controller on the
graphi cs bus. 7 August 2003 11 6. A PC conputer according to claimb5,
wherein th? Vi deo %ecoder is an MPEG Il decoder. 7. A PC conputer
according to cl&int'e, SAEURST { RECHPEGN]] | tdecoleimi S, conheckad t onthe

screen conbnaébeae@adggeisgé@pﬂkﬁg 955d3%0§8”“|ti”9dia channel bus. 8. A PC

conput er according to claim erein-a dst one of the screen
controllers connected to the graphics bus and the general purpose bus can
out put data siﬂub&aggﬁus&é to two or nore screens. 9. A PC controller
according to claim8 “Wherefnd§5PEdindo ter Avda $or edrereionpriseMBEG eens of

di fferent HIspkapdertvipescod®ecPe&Cre0 I caordin o claim?9
wherein the égs Ig% types incl ude S%Aqﬁgﬁi%%#%?gT%ngfgéhgraﬁﬁlT?he
screens. 1352 %é% ' rloY | @rmatebreilhy cbachalnbif. conprising a plurality
of screen controllers attached to the graphics bus. 12. A PC conputer
according to claiml1, conprising a plurality of screen controllers

connected §0 tHe Reneemputeur poserbusy £3. cAaPR QQ”R%%%%fﬂ¥§HCH§§%EO cl aim
0

12, whereidyd hg Q%%eralegurpose bus_has a nunber of expansion's $ and
the plurality ot SCreeh Tomt r 6PPEFSLisTgr emneeatiesh thetheunpempfcs

expansi onksiot sand the general purpose bus can output data

simultaneously to two or more sScreens.

9. A PC controller according to claim 8, wherein said

two or more screens comprise screens of different display

.types.

10. A PC controller according to claim 9, wherein the

display types include VGA monitors, TV screens and TFT
screens.

11. A PC controller according to claim 1, comprising a

plurality of screen controllers attached to the graphics
bus.

12. A PC computer according to claim 1, comprising a
plurality of screen controllers connected to the general

purpose bus.

13. A PC computer according to claim 12, wherein the
general purpose bus has a number of expansion slots and
the plurality of screen controllers is greater than the

number of expansion slots.



.7 August 2003 12 14. A PC conputer according to claim12, rein each of
the plurality of screen controllers connected to the graphics' fygust2003
connected to the video decoder. 15. A PC conputer according to claim 14,
wherein the connection between each of the screen controllers and the

vi deo decoder is a nultinedia channel pbus. 16. A PC conputer conprising a
central processor unit (CPU having 4PU bus associated therewith for
transfer of data to and fromthe CPU, an accel erated graphics port (AGP)

bus comunj cat i ith a graphics controller, a peripheral conponent
i nt er conne 4: (P’J&%gmb%%‘“Q‘bﬁ%{un?%%@¥®§nng@hcéap';muﬂal,i wheate ipe rdaaite red
conponent sshad §NSir@iGhi pget ¢ |.Si femcontrol] er conmuni cati ng
with the AGP %us, andwa bri dgggg%%mﬁtlg%gf?%geﬁst RSy S e ent© c ot ol | er
and a pl urdldRbias Hug tiercdusestahd desticesidesh@s@det he PCl bus

comuni cates with the system controller and the -bridge, at |east one first
screen controller communicating with the PCl bus, and at | east one second

screen coritd.ol l2er Pconapiphead # NG cWot-ithhe AGP s, the fi and .second
screen controll ers each being addresslgg by one only 6f T'tdj%%g:ﬁd? é:rsﬁ’tf AGP
buses. connection between each of the screen controliers and the

video decoder is a multimedia channel bus.

16. A PC computer comprising a central processor unit
(CPU) having a CPU bus associated therewith for transfer
of data to and from the CPU, an accelerated graphics port
(AGP) bus communicating with a graphics controller, a
peripheral component interconnect (PCI) bus communicating
with a plurality of peripheral components, a system
chipset comprising a system con%roller commﬁnicating with
the AGP bus, and a bridge communicating with the system
controller and a plurality of further buses and devices,
wherein the PCI bus communicates with the system
controller and the bridge, at least one first screen
controller communicating with the PCI bus, and at least
one second screen controller communicating with the AGP
bus, the first and second screen controllers each being

addressed by one only of the PCI and AGP buses.



