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PC BASED SYSTEMS FOR DRIVING OF MULTIPLE SCREENS

Thié-invention relates to PCs (personal computers)
and is particularly concerned with the display of data to
a number of screens. ’

5 Many environments exist in which it is desirable to
be able to display data to a number of screens or to
display different data te a number of screens from a
single location. This data might include video, graphics,

text etc. of 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
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[err] [err] [err] A standard PC architecture is nodified to enable a

plurality of screens to be driven froma single PC notherboard. A plurality

of scredyOoy2wI0l |l ers

is attached to the AGP bus. and t he baT/GBeversied

correspondingly. A plurality of screen controllers is also attached to an
extended PCI bus. An MPEG Il decoder, on the PCl bus is attached to each of

the screen controllers on the AGP bus via a multinmedia channel. Each
di splay controller is addressed by an& connected to only one of the PCl

AGP buses.
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general purpose bus, and a second screen controller for
controlling at least one display screen connected to the
graphics bus; wherein the first and second screen
controllers are each addressed from only one of the
general purpose and graphics buses. .

Preferably, the graphics bus i1s an accelerated .
graphics port (AGP) bus.

Preferably, the general purpose bus is a peripheral

. 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
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
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.

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

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



5 Many environnments exist in which it is desirable to be able to display
data-to a nunber of screens or to display different data to & Augdse2003
screens froma single location. This data m ght include video, graphics,
text etc. or a mxture of these formats. 10 Conventional PCs include a
general o @essssdat a bus to which a display controller isPEEERHEE pat a
to and fromthe nonitor is routed on this bus. At present; a nunber of
screens can be run fromthe sane processor but they are limted to
provi ding the sane display. To 15 provide a nunber of screens displaying
potentially different data or running potentially independent
applications would require a nunber of differe tc%%:gsrsuonr $,3 d ,associ at ed
conponent s TEGcandsT &y ShenMuppf h <t $CHRERST ¥ efC. is is clearly expensive.
20 The invenhibo @idfesseran®l insaiasddissiprlolfiuerhand to. enable nultiple
screens to be driven froma single S ' b Aorm the
i nvention connedt& 4PEPREPT @&ﬁgrgf?gégg%ogon%c% eéwgﬁ%gn%g@%g?gﬁ]@one
preferred 25ceabedi nericesacdi splay(@Bht Mevieg ias CEPt heh b 15 i t§ener al
" purpose bus, such as.a P SN IS Ham ceONEs®) |4 is attached
to a gr aphist@§r5"ﬁ§t%uf(:ar é%%%yiﬁpa@ﬁus. thﬁa agigzci fically there is provided a
PC conput eracc80ecangt siamyias ppatesfit) 4 di?é’@é’ﬁ‘l"cﬁﬁgn? o‘f"tﬁ'f dhsfer of

data to andf ggmjg £ QGEESOr a ,]geﬁ{;%m}a(ls_&u@onangemﬁtatcormﬁq:mse bus for-
transfer of di f '

ta to and froma urality , of .i.nput devi ces, a
syst em chi p@éitI)CBHﬁe‘E‘f"é‘Hmt’-Satfﬁg ‘iﬂ’r’%ﬁe% %r%%laﬂhioggggﬁgﬁ%%ﬁ%lr al purpose
buses 35 ¢ bakAgs | he fPfstensenipbers, corper igrigpghiacsybtsmand t he 7 August

2003 WO 00/29934 - 2 PCT/ GB99. 02824, gener al ~pyhRosanhus, baifidé St™ screen
contr¥l I er ‘T%‘rtrc’(]:ﬁﬁfr%?%uﬁldcs‘?lgéa‘gﬁlgone iSpl ay 'screen. conpected to the

general purgosenbustisgdidhs sbendyseeBerPReFR ¥ AT &% 8r PLEEAtT Y 1 i ng at

| east one diSP)ay,3EMGEILLARACALSYCES, titge Be O apid @ETbbas wherein the first:
|

and second $order "conty ol ler's "are,cach_addrprsed {1 QMLoBLYagRs £ the

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.



general purpose and graphics buses. Preferably, the graphics bus is an
accelerated . graphics port (AGP) bus. 10 Preferably, the gefeAadust@op®se
bus is a peripheral conponent-interconnect (PCl) bus. Enbodinments of the
i nventi Oﬂvﬁa}llgwﬁhe advantage that additional screen controllers can

be- at t ache y°’the notherboard enabling a plurality of scPeERBI¥B8He run
off 15 the sane PC processor, each potentially running on independent
application. Preferably, a video decoder is attached to the general
purpose bus and to the screen controller on the graphics bus. This video
decoder may be an MPEG Il 20 decoder connected over a nultinedia channel

which has e, AANRAY B ofaSEoARA LILOVAEPUL, it BT 0l My pr ocessor

intervention. Preferably, t rol I'er nprises a.pturality of
screen cont3et |3 soraehted e tie GRibhiuss 1Bus. A 28mpeef ef ablogthetrhe PC

conput er cqmréssg&eac%ﬂéaké&yt@fﬁhesccrrﬁ%@e%omsrOJbAarua\jA.ﬁgn cted to the
general purpose bus. By extending the graphics bus, ch may be an AGP
bus, and t FEPYeNE AL SOFBBREDUNTSATivHREy (BETh ' 1Busthea plurality of
screen contAsddlenateay chepkdananded (ereashs 36 LHus.thenabling a large

nunber of dj ays tq.be:.run frogm.a single processor unit. The nunber of
screens is {fr% %(fy %ﬁﬁ{/‘dﬁﬁdt}{%&?ﬁﬁw Bgéi gi addfe8SEsPihdf can be
al | ocat ed f¥omltsive neysifent Bt€h.byPrigfterlaltioyposat ot WRdOL s NOr ¥ $LEEENs
conpri se S¢ReN&inc33.Qhindl £ & &t i SRl RY LYRERy BY 8 GlBen

g ?ﬁ - 3;!5‘ Py . '
controllers that can support sinultaneous ou p%lts o] |f?erent'|al types,
for exanpl &0/ iESH BWSc oAt Fempatyid ishivdirhotihpul SKGas andAgpesate2003 WO

04/ 29934 PGHR83028584y: 3 nEbeand T \¥xphh8:i S8 NPRILs0b4SgE£ENS Which can be

awun froma .§ingl RrO¢ sseﬁrt s increased still further. The invention also
‘provi des aaﬁ% c"%‘r?%ut &t Sngﬁ %9 2% cérﬁ‘Fr B pPetessBre wrPlecel) having a
CPU bus associcaieedl butrheseiitsh widrch ranster data dat antofama Hieom t he CPU,
an accel er gl QBRNLEY PALipdAF)s RS (SQMUYDLGRLINg With a "
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 Apollo
‘MVPB chipset available from Via Corporation. This is a

high performance and energy efficient chipset intended for



"gr aphics controller, a peripheral conponent interconnect (PCl) bus
communicating with a plurality of peripheral conponents, a syshegHsERPBZ et
conprising a system 10 controller conmunicating with the AGP bus, and 'a

bridge opowyAbeating with the systemcontroller and a plu
further buses and devices, wherein the PCl bus conmuni cat£§+’§}’¥%"’3%‘é

systemcontroller and the bridge, at |east one first screen controller
comruni cating with the 15 PCl bus, and at | east one second screen
controller communicating wth the AGPsbus, the first and second screen
controllers each being addressed by one only of the PCT and AGP buses. An
enmbodi nent Jgfplerentaveot i of MGH,| PIawahe Osswddeedin BO dpsvery of exanple

only, and wth ref gren t an drawipgs in _which: Figure |
is an overview of ahgogc\%efnﬁ ona b%%%gggch%( %&W gﬁ?‘bjﬁﬁte 7)SpReE bl ock
di agr am of SfRl@ckireeesenes. 25 henisbdpray i&éaasnviennlmmoﬂﬁhguﬁe 3 is a block

di agram shauith BRWabEr £ec-hidieRha¥s BBYh r A ngI e board
conputer; and Fi gurg 4 sholvvs how t he Pcb&lcfjﬁG% % g&%mﬁaﬁ be extended to

drive’a gr ¥ Tunbert 9 datdedeom3gnrapey riongresher gurthel pottie

ar chi t ect ume:udgieustarcas ethe |1-ﬁaaarystt&aa‘aie &0 vent lseﬂéllk ﬁfi chbleglure.

processor ﬁp \M[; [cE %% lofrf be a PENTI UM | T processor

manuf act ur éd by gF rporaetrle(s‘ﬁ }éa;EB%eIEﬁué&sto ?IH% dpelior CPU bus

12. The CPYV#Ss lﬁaylbmmt@datlnGE,lgﬁse 35vi8dhiar the0cidin amdtag 1/ O vol tages

of 3.3V, 2 I 9V. 0 934 PCT/ (GB99/ 02854 - 4 -
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second | evel cache nenor em ch|
to the crPuisigRtified ‘?ﬁnﬁ?@@ Ufraﬁﬁﬁﬁﬁe‘ﬁhl%mswe t:lmenmexrttbd to the chi pset

16, i ncl udmgdt;be akerd pear &lo CeRPePreate | 3Y, e&&Bﬂ@ﬁéﬁtéf ) R the 5
bus. 20 and t he ustr?St andard
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or 66 M. cpingoPChplithals sGARRAELBLE ML TRELSE PR 20d gperates:
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



10 asynchronousl y. A nunber of expansion slots 24 are attached to the PCl
‘bus 18. The PCl bus is one exanple of a general purpose bus vihAugust 8003 s
data to and fromthe processor and peripherals on the system The AGP bus

relieves L Regdfebasbus of graphics data to is enable it to %@5@%53 on
he A

duties such as transfer of data fromdisk drives. Thus, us'is a
graphics bus which is intended to performa dedicated functl on. can be
seen fromFigure 2, the AGP is connected to a 3D graphics control | er 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 PCl bus.
The addresgbAgofar cxteseeddrids; Op&heﬂ&ﬂdrﬁéﬁﬁexﬂe&tﬂ&ﬁ:ﬁﬂcﬁiﬁbﬁdlbﬁlyt he system

Bl OS (basic t{0 twage ROM and so, once set
~cannot be ch %Qg*gd{ %ﬁ%&’é&g%sm%m% |ps§?d unccltj tﬁ‘gutr ¢3RtFB the buses
around t he EPYRIthgeaCRce PGIndig@ghSA Jbﬁbse@camjlce&is Powem from Figure 1,
al so Controﬁénécﬁ'@ne%ma%&u%ﬂ&wwhg@r%&e@ dﬂ@wa;sapﬁl@g-fﬁe settings

of the chipset can onl % changed by speci al e System
Chi pset al s8uBePTorttr 8F8 %?ﬁa@e@ dOY%K/ech%aF&,CHe bysipPRUS| prérdlaces such as

t he keyboar doﬁfrdmmi&oamﬂgtg@&abygiggloﬁqllallmrhggg) on the dd3B bus is a
2o keyboar dPuS it eRy rERrel Shannst Herhe Gebishener 2CEeredi% chi pset
is the VIA ApoétoptWeRanudipsete avaiiddd ecd radmov »1Gar aﬁﬂaﬁ)l@ﬁ anfhis is a

hi gh perfor fic tended.f gust 2003
VO 00/ 29934%%%?%%8‘3]?%3&@-%# bgg;_.%@% el A mahond AL ses i n
PC syst ens (THbrA®®LNVRRCED anmt)emcizrba%eipwq Falp@ Iy £osodkriedr Super -

sscal ar  pr oce&§s®I fantl Remedi PS&hH ml@?ﬁf&ké&k& NQsldm@nd a south bridge
*—ai‘chltecture oth bridges are acting as routers, routing data from one

bus to another. THE*MA R FhFRER)Et ésmf’ﬁ@eﬁ’é‘é%f/dt’r%f‘?ci'rtfléfﬁﬂ’efih’éosout h
bri dge routaslow rgrta@hacl ﬁc&ﬁexdrtfaf:erﬁdﬂtbé |cgiﬁrﬁctre@mtt63bofhetr\é AdcApol | o

MP3 is ill r th| the t ed rhLd um The
chi pset corr%?%s%{saet e é&;éséwedm con roﬁ %‘bt% h%?ﬁmfl ied a% C?‘ll%jp VT82C598

whi chl®ct s asleve tdpl display screen conflguratlon 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
capaéity.
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



‘bridge, and a PCl to | SA bridge 30, inplenented as chip VI82C586B, which
‘acts-as the south bridge. The system controller 28 provides supegysb2003
per f ormance between the CPU 10, optional synchronous cache (second | evel
cache M 26, AGP bus 20 and the PCl bus 18 wt bur st
and concg’f(&@ﬁ” eration. The controller 28 conmuni cat es%c&#@ﬁégﬁﬂg

over the nenory bus 23 and supports standard fast pase node (FPM,

Ext ended Data Qutput (EDO), SDRAM and DDR SDRAM The system Controller 20
al so conmplies with the Accel erated Gtaphics Port Specification 1:0 and,
features support for 66/75/83/100 Mz CPU frequencies and 66 MHz AGP bus

frequency. ddvedRClhel BEEOHRS o6k Pahepbet ainteoaiell psrifpgheraia part of the
chi-pset and supports Intel  and non- InteI base grocessors 25 to PCT bus

bridge functIUTA ey foLPEKeT £IdrPrBEPM drdssfe 7nd aLofBRi ant PCl/ 1 SA

system Thesfes itiher aklecontiiol Ace bp.lSOVid'jG:Slel S&semmmmus functionality

and |ncludes a nu intell eri ra ol | |nclud|ng a

_ mast er node JI‘B@( g?u%‘fi %l%n%wd\}% %y [ ec r%rﬁl (L%S%O\{%intcro& 1§ th dual

" channed DMlor{ dilree®CI hespaye asivess inehgiwee dna@si ha'emc_ac:@dldaal channel
commands LEORABN r rsbet nesn <] o the PCl

and | DE bu?é%%%% %eﬁggh?gv%dﬁisﬁroég : a de%%jcégt gﬁeﬁl@%@g&qu%d wth

scatter anddgdiifeVCAaSeRErablemte WHefhtr iy ParrabieinEae Pgéﬁt peri pher al

control | er saddwdd4da arbl&Baﬁ@r&drqid&@d 8o keyhoand ofofHd Aldeenwi th PS2 nouse

support; a real time clock wt h - 7. Augu t,.20 WO 00/ 29934 P /GB99/ 02854
- 6 256 byke SH5ERIERY ﬁa% q‘fat’fnﬁ??toﬁé Fch is
conpl i@ant wtdrh b@CEbn(mAdvaﬂced mfsyguemtl on and Power Interface) and
| egacy APM (Advapgce q hé@r@.ﬁ} Se db griput ed DVA
capability for 5 su%ﬁg(r%\tlgeo eP@%\@?ﬁ J(c:'l)ver t he P us PLUS and pl ay

~control al | S%¥R $reshabsysEgm ﬁoﬁrpliﬁfeﬁ upths SBht‘i‘W@ BERPhEGELt o any

interrupt clesdilratbhr ESradglétés)rtaale gcpempabioeltrbmlef r:saottn@hmlel s are
provi ded to al 1 ow and and ur abi.l on: bhoard

|u onfl
peri pher al s°% di29f ’dro%Ec’Q%hgﬁh(hﬁ\?p t@Snﬁ‘ﬁ &3R4 %r%/vé“ H&F PARBI C support
for |inked-qualnply apt asgnBet pechdrmamicei pft@hlemnosy@tlémﬁmg -

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



Turning to Figure 3, the notherboard is configured to allow graphic
accelerators to be connected to both the PCT bus and the AGP basgustReos
architecture shown in Figure 3 15 allows triple display screen

n .a single board conputer. Thus, in Figure 3, a PCl VGA

configur gt

controll g’&b%ﬁ@%ﬁ attached to the PCl and, also to a TFT (FPRIIGBPORES4
transi stor) bus display. An 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 nmenory 44. An MPEG ||
decoder 46 is attached to the PCl bus and coupled to the AGP VGA

controller : t (| i i nnel s_.48. -This enabl es

f ast er .dat a&%%ggg%pﬁaﬁttcﬁw%h%ﬂ nuna% é;fﬁh%%&l r?tngﬁ\l%t ?(g)ﬁ?r? shoul d be

under st ood RYFRCs@ak®s oftheh&CIdbupl ayarsbriediiingss a@ire42ingqinare addr essi ng

fromonly &g ghethes R g%@QEiéfPiMLS&SSi %léb'd&&e&hsfd&%ﬁaﬁ capaci ty.
0

Turning now to Figure 4, the and the AGP buses 30 are ext ended

with twel véEPEFe T dftatolcrEr Be 6P mtectchgiice s thesefarat okke at t ached to

the PG busuneeabbi ngisglesisvendETeah 9 aps viedr bedric¥gd angh t wel ve AGP VGA
controllers d4reat EIfChEd to thetQGP al I.ow ' ng tv;e%nvelv nonitors or a
further twelVESTET HrEpio&7s OPothbe WY WHPES 38°Fh QRLYAPR oF &F U t wel ve VGA
or 24 TFT nfi dosslzamrcdrerdilves shanldzneousierted itndependeitdny of each
other. To iselegck g appropriate displays, the systemBIOS will 1D 7 '
August 2003 "WO 00/ 29934 PCT/ GB99/02854 - 7 select the PCl bus via the PC
i ntegrated peri pef#ftengsid rsitiheithgl Aot ayted f yearm chipstsuepti taei on and at

the mame tgediRrsel GEpdRE LAY S MindbdN@ S @MicoREER EB o Vi Ng the

-addi tional displays. Thus, the VGA controllers 5 qon the PCl bus are shown

in Figure fq’ﬁg: ﬁ%\%is’?]eg FFceg E\%Ia‘?ae"gt%é%‘SA@g 95%?"—%9'- 33Creasedr t he

enbodi nent Tfe hsgur® a PlurbeivVplof ahitspilayecontidod ldrspbaye£entbue | ers are

each addr f C t I f e-. and PCl buses
AR LA G R900Eh 40 O L 15,4 %5 AT 0

doubl ing the nunber _ ers 10 "cah connected to the
system |t ™&fdbeYRR P PeofFivgurran ehaiingle RCPmpgberoaxti ven by the

syst em contyztihera @ﬁﬁéﬂk&é@g&ﬁrﬁmﬂac%lingle 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.



‘accel erator for use as the AGP VGA controller is' the ATI 3D _Rage LT Pro
‘whi ch- has the advantages of providing high 15 quality 2D and /38ugust 2003
performance, full notion DVD using notion conpensation according to MPEG I
standarg;OS % '4i ntegrated LVDS transmtter and tri-view architecture

enabl i n&f 3/%4iP¥aneous out puts to TV, CRT and LCD. Due t o RHEGBI 7w
feature, and i'n view of the configuration 20 described with respect to
Figure 3, it is possible to drive a nonitor and a TFT display with one
graphi ¢ accel.erator on the AGP bus and_one TFT display with one graphic
accelerator on the PCl bus. In sumary, the enbodi nent of the invention
described 25 reecenfiguies ghibequbphbgabion ofich haded 9@&@&% aphics bus,
such as the AGP, bus, .and the general, purpose bus,  such as the PCl bus in a
"PC ar chi t BBLAPE 2 RM HEASPRAFEI AR Cacal BRapRivaD BESTSShEl y f or
graphi cs data, P¢ heroqgsaphi esibiisa issintted mltse rboardi apl anigestrol | ers.

Thus, 30.,a.se i sy rted frombaqth _the graphics bus
and the ge@é?alpg%‘%%egsoggﬁg%g?ra?ﬁlgég%(ﬁ sﬁsgy?eﬁaﬁcﬁgen Tol? y i ndependent of
one &not heomaadc i lspirapnds4terremnd thasesaofy gatantByl sel ection of a

sui tabl e LSt 4 elegr-a, ; : .Aunber of 35

di spl ays %‘%sﬁ%ﬁﬁlﬁe,f%o%%&%%gﬁ% gﬁégé%l&ﬁ?c%&??tgﬁgat er than the
nunber.” of 1§AYPRFEeSHccSMeFaPH? APEAGREIATSIRFLEERt E¥MY er is connected to
onl yhone ghlébﬁicﬂiaé:%gﬁt Bﬁgﬁal\r;@ Q:QM&B%%:BGEI @9&%&2‘1&5%- 8C- gedi cat gd'
graphi cs bus, the us_and the gener urpose. bus, the PCl bus, an
requires 5’58’?‘8535?‘?1% ﬁdgﬁftbﬁ’r@?g'ontel%beljsoééiagfé’ggfnﬁtf?ﬁ’easi ng the nunber of
di spleay cbatdodd'sy gyamkat agdnldye loonnagtedyatemnst herefmtailt he 5 nunber of
di spl ays L ’Eﬁéﬂﬁ: S i Qns :on the two
buses nee%h}g% gﬁﬁbe&?eg&%ggcﬁ%er I'sp #;??grﬁggﬁﬁgf s"l't%%t_loglréfconnect ed to.
and driver+fp§tyimambdencay vkt ehd HeE Yat h Musé cdelr ¢ e igesdRi cs bus and
the 10 geapapiliilROSRibYR, tdhe MuIderaRf igraphheiaccel erators that can
be attachgd g_'o. ear;:.h bu; S gre tly. i&cre sed. , The use of a plurality of

di spl ay cORPFHIPETS N 8AcH %@'eéﬁh Fet FICATGPRAR ST TAFSEYof di spl ays,
of glisngl etor rooms at guests’ request.



m xed type to be driven froma single PC notherboard 15 having a single
processor and a single system chipset. The nunber of display coAtgustRe0s
“which can be attached is limted by the size of the graphics and general
pur pose buses and al so by the nunber of devices addresses which can be
held in the system BI OS (basic input/output 20 software). The BI OS software
is stored in ROM 50 and so cannot be thanged once set. At present it is
possible to drive at |east twelve digspipyscontrollers of each bus. It s
considered that twenty four display controllers may be possible for each
bus as the standard BlI OS conmonly used 25 assigns two device nunbers to

each displapy contgel single. device nunber is sufficient and by
reassi gni ng t he rée)rr(%c?rﬁl%gérdeg\:/? S UM 1R X4 Uhera dvEgtessaomuDl | er

the nunberfaf toomtsfEd erfs ddtht € ainmd)er Ak OmD 4 daub ]%C_i_ph'?’o
Exanpl es qf TFT screens which can be connect edd@%ﬁ% u%oer’s%ﬁé 1 S%eA TFT,

UXGA TFT and 'Supef®TEFelmPutkese bist Haxe ttepefisrcarf pdand deot aueh screen

capabilitifeem &t har £ SaEncl P nd,VGA npnitors. By using a
VGA chi pset ,\f\nhi ch&igrlllgl%(&dlggnL%gv %#%ggeggég%ﬂ%ﬁ%r SR HC gRalTHHET LVDS)

a second &EPSSF msnrRetarbune e he0-phSrocaway e t heaPRses URLL. sHY S 1S

advant geo%%nier} gar%%gt%%ggar {ng and retail environnments. 7 August 2003 WO

00/ 29934 PCT/ G899/ - BUSTROEPTE SHRGt %l BlBFRpLEY Wit Ieadote ldemeen

running petvéeeisal for i ndependenhgapiid CRLLERSEAR BS,s drhﬂgn fromthe same
. T

PC pr oces%or usi ng.a singl e _not herboard and chi pset. I'S rgecﬁg)@é‘ S
consi der aby £RE %@set 5O LSdr e RO ea LU ,c it tal s careganiceatyren 1ard  has

many pot egbhakctappldsatjgn e in,the hospitality_ and retail
i ndustries. Suitable applic%%r{)e(r%rsa]i ﬁ?@uﬂc’fgs%%és ( %CFPBEFeXbet asf Sal e)

touch scré8astermienalssplay osoreenal aadver t ssa8d biiBell AN Rh9ERtions;

10 childrep,s s.and loyalty.type systens in a retail environnent;
interacti vencﬁgteggne}zgt gquﬁi %ﬁra??llggegfl?oﬁ-oéf coptreddyng atbilenst wina

tel evi si odisplisic stezenl t Whedean capabi lfities; Jkiosk terminals, and
i nformatign gi sﬁi bution, for exanple in hotel envi ro%ﬁgﬁpg diSIC&?FPy
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.



15 to roons at guests' request. 7 August 2003 10 CLAIMS 1. A PC conputer
conprising a processor, a processor bus for transfer of data 4 &uausi20P3dm
the processor, a graphics bus, a general purpose bus for transfer of data
to and froma plurality of input and output devices, a system chipset
connected to the processor bus, graphics bus and general purpose bus
conprising a plurality of controller dévi ces for controlling the processor
bus, the graphics bus and the general purpose bus, a first screen
controller congecﬁgd to the general purpose bus for controlling at | east
one drsplay scr arfPP Y ondcsorddngcohor ot letim Ggnnedkediho the

graphi cs busdéer deestke! ksngnal; a di spl ay screen; wherein the
first and second screen con?roFFgrz&aggcg &R - addr essed fronronly one of

the general purpose and graphic buses. 2. A PC conputer according to claim

1, whereingthe Agﬁép gus .S an accelerated graphics port (AGP) bus. 3.
A PC conput er accordi ng {‘1 °E| 8CRPTYERI2 Fansdidimh & hevheyamior atheuiPbse bus

i s a peri phEr decodeponent cohmé&f£QNRECt ut er

accordi ng to laim1. wherein the Egssg%fc %%% 88ﬁﬁfrig§ qusﬁ%ﬁn
control | erd s GRS %Yr@g@u%ﬁ%meéraamgednGEtMEen the general " purpose bus
and a further input/output (1/0) bus, and wherein the graphics bus is
connected to the systemcontroller Chlp 5. A PC conputer according to

claim1, ‘hereih Epv¢@@putdecodeord$ngttaCbﬁﬂthlth%h%&%ﬁfahggg§§ose bus
6. A PC

and to the)€§05ee@ %ontroller on the_graphics bus. 7 August
conput er accordlng to(ﬁ%ﬁ?ﬁSCoﬂﬁéPéFﬁrﬁh@onﬂaﬁﬁﬁdkm@dEhel@rﬂpmﬁﬁﬁ |l

decoder. bu#\Fﬁhdonmuberggagyéhng 59 wher ei n tEe MPEG

decoder is connected to the screen GORt ?|2}§Eh tHe" gPYPRRES Bﬁﬁﬁ%y a

nul ti medi flé‘lljgr’ﬁ‘?éleod{?s Ly g0 AveC Cclonmneerscamrsjr ng to claim1, wherein at

| east one of the screen controllers connected to the graphlcs bus and the

gener al purpose bus can output data
PC controller according to claim 8, wherein said

two or more screens comprise screens of different dlsplay
.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.



simul taneously to two or nore screens. 9. A PC controller acco{dlng
claim8, wherein said two or nore screens conprise screens of 6?$¥%?@9@
display .types. 10. A PC controller according to claim9, wherein the

di splay types include VGA nonitors, TV screens and TFT screens. 11. A PC
controller according to claimif conprjsing a plurality of screen
controllers attached to the graphics s. 12. A PC conputer according to
claiml1, conprising a plurality of screen controllers connected to the
gener al Py po eH%§ 13. A PC computer according to claim12, wherein the
general purpos FALPUL S nbeFOBR 1 g phAsFoAinl 805 ah@reumeqwdheﬂﬁty of
screen cordH®! lARS a1 eatrer th of ex ansjon slots.

August 2003 12F?4 A%P cgﬁpu?%?éggcog%?ﬁgg¥ferfal%? bﬁ%réﬁh éﬁﬁh of

t he pl ur al9%aphsfcss drigen comnmedierd wontes teitid® dé‘tﬁ)degf aphics bus is
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 decdder iz acmuddr 2 ebRelinfguseo 1 C,go Lising a
e s L Aoy

central processor, uni_t havu@g a "CPU bus associ for
transfer &PQﬁﬁF%QQ)QﬁﬁYQQQHﬁ%¢Ra Urhansaceehercanedogiapbi asdpatie ( AGP)

bus comuRiiGrRid ra troaoller eri pheral conponent
1GRl MY 8 BARN1GS Gt q?%?ﬁ%lﬂé%

i nt erconnect (PCT) bus connunlcatlng i ity of peripheral
conponents, a systen1ch|pset conprising a systemcontroller comunicating
with theq. Cand a bridge communicating with the system controller
and a plurality o? f O qﬁwﬁgmaﬁﬁsﬁﬁglé%scen%ﬁéﬂmH¢Q¢ﬂﬁ$mI g, £

connunlcaﬂ@?UMtHaﬁm@;sys@§n1bggn%@@ddyégggiE%g}éhigge |§%§%$%8%ne flrsé
e secon

screen troller conmmunicating with the PCl bus, ‘and at
screen cofttr S@Iért@bﬁﬂﬂnﬁﬁﬁmrﬁb&m@PUIh@nA&FCebasatébegtapﬁﬁcan@oggcond

screen co | res d by one .onl of the PCl and AGP
soree NaGeh | epSs eachhifl N+ § B QY SRSy 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.





