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Field O The Invention The present invention pertains to the field

of conputer syste Mor e rti rl IS v ' tains to the
field of installi %WW&%@%%&?%&%@@M&#&& ence of a
previously installed grapWwWmn AFVIGRADE DEVICE IS INSTALLED

Background of the Invention H gh Berfor mance graphi cs devices are
becom ng increasingly inportant qut er systens. Conputer
syst em manuf act UTRE SreATINRMAMICh PeBhsAb theFHeRINT coBpuIdGHREndl Md¢ S on add-in
cards that plug into connectors that t;()rovi de connection to a_ graphics bus

such as an aregisplasiy thivinyntompestaingigihe teldpfingialling apupgradesraphics devisedB or s are
al so comonl . i Bsh&lof & qus?;hggfeaggpﬁghedemgponent directly onto conputer
he add- i

system not herboards. d-1n card nethod provides the conputer system
manuf acturer and the end useBagkereundoftheInvention| | i ng a newer nodel

hi | 3 ' -t I : zar d d
graphi cs accel er ghgr ‘?%??P?gr ir{?;sz%@X&ntg%&Lﬂ%lgﬂﬂﬁhﬂmﬁar an

install a new one.” The add-i thod has™a drawback in that the
add-in card tedaylsedmpyenspitemse Komputensysteth manufpetursss coamorip istallexaplies  The

add- [ n card tadub3 SR P SadP B P10 Sholih i 0ViBFLAARLI QL | V. ONLO the

not her boar d. provi des a cost savings over
the add-in cgaphicrbessoch aslan eceelerated ghaphich postdAGE) buse Godphics aceglematpisdirng a net hod

for upgrading.t | fdl Sl gp@ manuf act ur er
Wi shes to Ch%sﬂogc@ﬁp%ﬁli?%iaﬁ?%@&ﬁ grgg%%{"ggl’%&e era ggr,g&?p?e@gﬁ%onputer

syst em manuf motherbaardsnibd adddnlexsd methddproviddshisr domputer sybtemninfaaufactoracandGP bus i s
meant to be oj nt-to-pai nt i.nterconnect . between stem nenor

control | er aﬁag’gm‘i‘iam‘% &m%&%%@dgﬁ@lﬁ%ﬁ’% 0t & SRl o g ¢ hat
utilize an AfhlotdtBe 618 @ddinicard ahdinstilDa wootied Thamidup gird thethoPhdsan when a
graphi cs device, is, al ready, sol dered . onto the _notherboard.

Sunmary of t#@w?aﬁémg}qﬁd-mw me%ﬁ“ﬂ@?ﬂﬁ&*‘ﬁﬁﬂ”%‘bﬁh‘ﬁ'ﬁf%’fiwn BB i ng a
graphi cs devimaadidirtdarddlsoWse niviespadd thantal deviceisvidered dirsctlydatoahd ed i s di scl osed.
The appar at ugo&grg(l’#ges a bus interface that

The solder-down method provides a cost savings over the add-in card method, but
has the disadvantage of not providing a method for upgrading the graphics accelerator. If
a computer system manufacturer wishes to change to a different graphics accelerator, the -
computer system manufacturer must redesign the motherboard. Further, the AGP bus is
meant to be a point-to-point interconnect between a system memory controller and a
single graphics device, and prior computer systems that utilize an AGP bus are not able
to provide an upgrade option when a graphics device is already soldered onto the
motherboard, ;

of the Invention
A method and apparatus for disabling a graphics device when an upgrade

graphics device is installed is disclosed. The apparatus includes a bus interface that
includes a plurality of bus signal buffers. The apparatus also includes a reset circuit and
a disable input. The disable input receives a device disable signal. The bus interface unit
places the bus signal buffers in a high impedance state when the device disable signal is



i ncludes a plurality of bus signal buffers. The apparatus al so includes a
reset circuit and a disable input. The disable input receives a devic#

di sabl e signal . J@g bus interface unit places the bus sigRasobpdrbers in a
hi gh i npedaf&®®%t e when the device disable signal is assert ed,
and the reset circuit resets the apparatus followi ng a device disable

si gnal tr ansissertod and bereses siseuitdesets hecpppasatay follying a device disghlesienab 5t yr es and
advant ages : LOY&MkN W |1 be apparent from the acconpanying
dr awi ngs an%%lggrﬁft?ﬂgﬁﬁﬁegi#ed dlletésaéri ption that follows bel ow.

Bri ef Descri pti otk featwees Bachadivamyages of the presgitdnvention yill beappareatifrogsthe at ed by

way Of exanble, 30ROk bindl 4Aldofind Al el PbEBaGbISHBeREEOMPANYI NG

. 11
dr awi ngs, erences 1 ndicate 'simlar elenents,
Figure 1 shows a bl ock diagram of one enbodi nent of a systemthat disables

a graphics device when an upﬂr.ﬁ gﬁgﬁ i | ﬁg I's install ed.

Figure 2 is one enbodi nent o “o?&%\‘ £ a peri pheral device when
an upgrade devi ceThe mventidh &l illestrated by way of example and not limitation in the figures of
Det ai | ed Description . . One e di pent of.a ar | evi t hat can
be di sabl ed %ﬁé‘%‘”&ﬂa’ﬁ‘ﬂé F‘?&'é“%r‘“éﬁ’ﬂﬂ‘:gg% BArfeRes fng‘clgtﬁg’t“gﬁﬂé%ng’ H‘ldglgl osed. The
gr aphi cs devivhieh:i ncl udes an interface to a bus and an input to receive a

devi ce disable signal W devi ce disable signal i ted, th
nterface Co the R LAAVEAbRRCabE SrueRbeRrbht et EREREC ani ng

that the grap@piic dedvd Wieniah updride Grapkied devick Bddstalledal | y i sol ated fromthe bus.

Wien the device disable signal, transitions f.r assert to deasserted, a
reset circuit in H§He F&B‘h‘%@%f ‘ri}é ‘?@gt‘%‘;’faﬁg} 3 Fﬁ@ﬁf‘g&v{fg\y TN A

i nt ended advaﬁg,magmeigjngambodi nent is to allow the installation of an
upgr ade graphics device when a graphics device is already install ed.

Deta iption

One embodiment of a graphics device that can be disabled when an upgrade
graphics device is installed is disclosed. The graphics device includes an interface to a
bus and an input to receive a device disable signal. When the device disable signal is
asserted, the interface to the bus places its buffers in a high impedance state, meaning
that the graphics device is effectively electrically isolated from the bus. When the device
disable signal transitions from asserted to deasserted, a reset circuit in the graphics device
resets the graphics device. An intended advantage of the embodiment is to allow the
installation of an upgrade graphics device when a graphics device is already installed.

An additional intended advantage of the embodiment is to allow computer system
manufacturers to solder a graphics device onto a motherboard and to provide an add-in
slot that can accommodate an add-in card for an upgrade graphics device. Both the
soldered-down device and the add-in card may reside on an AGP bus. A further intended
advantage of the embodiment is to allow computer system manufacturers to install
upgrade graphics devices without the need to redesign a motherboard.

Figure 1 shows a block diagram of one embodiment of a system 100 that allows
the installation of an upgrade graphics device when a graphics device is already installed.
The system 100 includes a processor 100, a system memory controller 130, 2 system
memory 140, a graphics accelerator 120, and an optional upgrade graphics accelerator
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An additional intended advantage of the enbodinent is to allow conputer
system rranuf acturers to sol der a graphics device onto a notherboard and to
provi de an }éﬁ Lot that can accomrmpdate an add-in car dedRUsedRepgr ade
gr aphi cs deV|ce ot h the sol der ed- down device and the add-in card may
reside on an AGP_bus. A further jntended adv e of t.he enbodinent is to
al | ow conput &¢0- Wﬁlﬁ‘ﬁ%ﬁ’ﬂ?’é{é?wg?’slwﬁ‘c}“ﬁﬁaﬁ‘ a‘§ﬂ?”@§s°devi ces

wi t hout the naedd&amrxﬁsiaﬁé&haemtdw:b lSsztobeasseEéW&as&erﬁbGYVS a bl ock
di agram of one enbodi nent of stem 100 that allows the installation of

an upgr ade grtmmmmawy@emwﬁetrﬁ Ehmxceéxswwﬂﬁméaaynzlabmwd The
system 100 i e DTN 1 AV LIS a
system nenorqq%%%s G fﬁgs g%%@%atigflﬁéll%k angcan op tlé(}ir#aa u g?ade
gr aphi cs accé%m mAGP mterfaceumt 122. The AGP interface unit 122 is coupled to an AGP 2

160. The Systbsms@gm XG??&L&Va‘%l{nﬁ{ 123?& (}idQscdu tha {1 ﬁ@%{iﬂ@g&ukﬁg' ster

132 whose val ue term evi ce e sigha 'S to be
asserted or d@&swﬁwdliﬂ,’ Tﬁxhéxsd)jsnpnnl%xmgesmmbﬂed digble 313062l 13hfonlevi ce

di sabl e registe 2 ma g gle bit in a larger register. The graphics
accel erator i |tﬁ§ﬁeﬁ’3§ Zlgrftz'am rcuit 126, a disable input 124, and an

- AGP i nterface uni Thelcplonal mraaeaapmmémwmm préferabig cmpleplt@mc AGPan AGP bus
150. The AGP.in ace unit.122 includ ers .that.prov ctrical
connection t &% ‘&@5&@33‘1&%& e@\ E'Lbi‘% chg 47’5‘2 Fih@ devi ce
di sabl e si gnmybsmsﬁnmfwmwsglsttmmmpwgysmmmr cd2fidusermay The
optional upgr ra elerator 160 is eferabl u o the AGP
bus 150 thro %%%8 l%ﬁ&&‘ g’f ‘“‘m’ﬁ‘gg é?%ﬁ R’@?“gifﬁ
accel erat or ihﬁ:emp‘ityk sPenh with tielgeaghicy acemuertoasldé:beommmmem&y sddem
manuf act ur er or esire. I S conte |ated that a conputer
syst em manuf a5 %?V‘%d’?afi‘ga ﬁ“&lcf’ﬁmﬁ‘ﬁﬁ W&% with the
graphi cs acceledgat or 120 sol dered onto a m)t herboard and woul d provide an
add-in card conne&}mn hat CI%BLS ct%cmgo L&Oagpotd% sygsmnP{BoC:%edeV' ce.

disable device register 132 preferably initially contains a value that indicates that the

disable device signal 152 is to be asserted. When the disable device signal 152 is

asserted, the AGP interface unit 122 causes all of its buffers that connect to the AGP bus

to enter a high impedance state. The term “high impedance state” as used herein includes

any state where the buffers neither drive nor sink substantial current to or from the AGP

bus 150. It is also preferable for the graphics accelerator 120 to enter a low-power state

when the disable input receives an asserted device disable signal 152.

After power up or upon a system reset, configuration software is executed to
determine whether the upgrade graphics accelerator 160 is installed. If the configuration
software determines that the upgrade processor is installed, then the disable device
register 132 maintains a value that indicates that the device disable signal is to be
asserted.’ If the configuration software determines that the upgrade graphics accelerator
160 is not installed, then a value is written to the disable device register 132 that
indicates that the device disable signal 152 should be deasserted. When the disable
device register 132 contains a value that indicates that the device disable signal 152
should be deasserted, the system memory controller 130 deasserts the device disable
signal 152.



When the system 100 is first powered up, or upon a reset of system 100, the
di sabl e device register 132 preferably initially contains a val ue that

i ndi cat es t b oofddgasdi sabl e device signal 152 is to be assecieshondthen the

di sabl e device signal 152 is asserted, the AGP interface unit 122 causes
all of its buffers that, connect to t AGP bus to enter ,a hi i mpedance
state. The term "WW?%@B&%@&F%%&“&%"%&&‘H@?SﬁW‘?Wﬁﬂ%gmﬁny state
wher e the bufdg etz ks theigwphiticceldritr 120 A66radtits prepacéthé graphidso or from t he
AGP bus 150. It is also preferable for the graphics accelerator 120 to

enter a | ow pespleratos 120 fer opeeation-he di sabl e i nput receives an asserted device

di sabl e si gnal 15£1:hou%h the abové ib&ksidAN EnnklRioR Wit Bike ? nizHiidn He et an

configuration software iI's executed to determ ne Whet her the upgrade
gr aphi cs acc &lGPrtws and algdphics a¢cplicrater,|othgt emtfodinheatsay finclpde atherdis ypdsiahar e

determ nes t ?ﬁg. %i,?g; is installed, then the disable device
regi ster 132%%?%@???33% a?@{gaf at I ndicates that the device d*ingbl e
signal is to be oEgwe 2dxhflaw disgnen ofuné embodiment of swéthedito disahle aperip ‘that the
upgr ade graphigs | er r 'alggt i |l . Wyakue is witten
to the di sabpg&ﬁeﬁg%%g@dgp eevr}&g%ff a Aliﬁgé%lgta?gvnﬁgfaﬂlte%@( %és?/i ce disable
signal 152 siseiivell de peiphembdevisel. 1If W devitertisablie sighdl & ndbassaried atstpp 22&r 132
be. doasser t o en ir0ug el BLARE B vl el EviSE b 3 e B Ao slpnct 02 21O
di sabl e si gnatate®b&ep 230. In other words, the signal buffers operate in a normal fashion. Ifthe 3
the reset of CoUraog eaditiRnda seh S ek 3B, AR e becflerdtaboer 4
prepare the devighircplacd tred iginimpedahcOitdieat sep 240 tHollowing step 240, ifthe dewigh t he
above di scussj i.n_connection with figure 1 ngio E}E% se.of an AGP bus
and a graphi ?ggﬂﬁgﬁagfvgf Bpasitg %‘ﬁ‘ﬁ{(ﬁ‘gk&ﬁ&ﬁsﬁ&“fl’%@g t%tﬂ%‘é‘ﬁ”ﬁ%s types
as wel | as otdeeice i yes@rat @ép 366, | pher al devi ces. Figure 2 is a flow
di agram of one enpog FEntg ool B8 i Cautbh Yt osBied Bl feBrenco o

specific exemplary embodiments thereof, It will, however, be evident that various

modifications and changes may be made thereto without departing from the broader spirit

and scope of the invention as set forth in the appended claims. The specification and

drawings are, accordingly, to be regarded in an illustrative rather than a restrictive sense.



devi ce when an upgrade device is installed. At step 210 a device disable
signal is received at a peripheral device. If the device disable signal is
not asserteg,Adosdds€P 220, then the bus signal buffers in tlegexpesioger al
device are not placed in a high inpedance state at step 230. In other
words, the signal buffers operate in a_normal fashion. TT The device

di sabl e signal is asserted at step 220&LAIMEN the bus S|g MH

peri pheral wWexicimedisP! aced in a high mpedance state m Mﬂm ml '"r
Foll ow ng step 240, if the device disable signal ever trahsitiénstfroms
asserted to deasserted at step 250, then the peripheral device is reset at
step 260. f\hr&gé. in g specification the invention has been
described with re ce c fic exenplary enbodi nents thereof. It
will, however, bbummqunitMUMmlpbwmwsMbm and changes may be
made thereto wit ?%&tcrg\? 4| ng fromthe broader spirit and scope of the

I nvention as set he appended cl ai ns. The specification and

drawi ngs are, aedisalie mphoto raceivbedavivg disatdelsignal,alre bus intsfacatnitte plact her than a

LeSt rictive Sgu@Sngnal buffers in a tngh impedance state when the device disable signal is

asserted, and the reset circuit to reset the apparatus following a device disable signal
transition from asserted to deasserted.

2. The apparatus of claim ! further comprising a low power unit to place the
apparatus into a low power mode when the device disable signal is asserted.

3. The apparatus of claim 2, wherein the apparatus is a graphics accelerator.

4, The apparatus of claim 3, the bus interface unit to interface with an accelerated
graphics port bus.

5. The apparatus of claim 4, the disable input to receive the disable device signal
from a system logic device.

6. A system, comprising:
asystem bus;
a peripheral device coupled to the system bus, the peripheral device including
a system bus interface unit including a plurality of bus signal buffers,
a reset circuit, and
a disable input to receive a device disable signal, the bus interface unit to
place the bus signal buffers in a high impedance state when the
device disable signal is asserted, and the reset circuit to reset the
peripheral device following a device disable signal transition from
asserted to deasserted; and
a system logic device to transmit the device disable signal to the disable input of

THIS SHEET HAS BEEN
REPLACED




What is clained is: | ppar at us, conpri sing:
a bus interface unit includi nHI“IHH'”'I“"MHﬂ“IFbUS signal buffers;

a reset ci r%&m@gd * ¢ L A disable input to pEgeiyeeras device
di sabl e signal, . the bus interface unit to pl ace t he bus signal
buffers in a high iggedance state when the device disable signal is
asserted, and the rebeperipheralideyica. o reset the apparatus fol l owing a device
di sabl e si gnal ' transition fromasserted to deasserted.

2. The apparatus of claim1 further conprising a | ow power unit to place
t he appafhe systemnof dJaim §, sherpinthe peripieeal dewiqe indludegialowerowgr sabl e si gnal

I's assert edimit to alace e %eé'ipheral dr.vice iﬁl’g ra-mr?pm ﬁfoﬁé \yﬁcn%e &L«ﬁl’: ﬁ?sﬁzﬁ]%if ein the

apparatus i s a graphi accel era e appar atus of
claim3, thiabsased nterface unit to interface with an accel erated

graphi cs port bus. 5. The apparatus of claim4, the

di sable input to receive the disable device signal froma system

| ogi ¢ device. 8. The system of claim 7, wherein the peripheral device is a graphics accelerator,

9. The system of claim 8 further comprising an upgrade graphics accelerator
installed on the system bus.

10. The system of claim 9, wherein the system bus includes an accelerated
graphics port bus.

11, The system of claim 10, wherein the system logic device includes a register
to indicate whether the device disable signal is to be asserted or deasserted.

12. The system of claim 11, wherein the system logic device asserts the disable
device signal upon a reset of the system,

13. The system of claim 12 further comprising a processor coupled to the system
logic device, the processor executing a software agent to determine whether the upgrade
graphics accelerator is installed, the software agent to cause the system logic device to
assert the device disable signal if the upgrade graphics accelerator is installed, the
software agent further to cause the system logic device to deassert the device disable
signal if the upgrade graphics device is not installed.

14. A method, comprising:

receiving a device disable signal at a peripheral device;

placing a plurality of bus signal buffers in the peripherat device in a high
impedance state if the device disable signal is asserted; and

resetting the peripheral device upon a transition from asserted to deasserted of the
device disable signal.

THIS SHEET HAS BEEN
REPLACED




6. A system conpri sing: a_system bus; a
peripheral device coupled to the Sﬁstem bus, the peri pheral devi ce

fit N = oo

plurality oY% ?l%slsgnal buffers”"l

and a di sabfe |nﬁht to*recei ve a device disable
signal, the bus interface unit to pl ace the

b i gnal buf f h t at : :
dovi cedrsabl e SopA mRuod Eiigg I8 EEE e wg@@emehf@aﬂh%dmet the
peri pheral gevd o poakd e Mthededivy didsbisléignablsasseiginal transition from

asserted to deasserted; and a systemlogic device to
transmt the device disable signal to the disable input of

S TH'S SHERE, hifemBiEEd\bf claim 15 wtkretadideldg thepluralxtyofbus signal | buffcrs in the
peri pheral device. 7. The system of claim6, wherein

peri pher al HMW"FH@FEFHG@%‘“FWB&S\M“’&‘WPQ"&%N&@E&%@“W%H’G?aI devi ce
into a | ow ROWGEceIERAG iRl phiLindgHGRpeHaa e, S gnal

17. The method of claim 18, further comprising transmitting the device disable
signal from a system logic device to the peripheral device.

18. The method of claim 17, further comprising:

executing a software agent to determine whether an upgrade graphics accelerator
is installed;

asserting the device disable signal if the upgrade graphics accelerator is installed;
and

deasserting the device disable signal if the upgrade graphics device is not
installed.

THIS SHEET HAS BEEN
REPLACED
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IS asserted. 8. The systemof claim7, wherein the peripheral
device is a graphics accelerator. 9. The systemof claim8 further
conpri sing an qurade graphi cs accelerator installed on t bus.

10. The syst ¥ABA%® ai m 9, wherein the system bus includes an accel erat ed
gr aphi cs port bus. 11. The system of claim 10, wherein the system
| ogi c device includes a register to indicgye whether the device disable
signal is to be asserted or deasserted. 12. The system of claim
11, wherein the system |l ogic device asserts the disable device signal upon
a reset of the system 13. The system of claim 12 further
conprising a processor coupled to the system |l ogic device, the processor
executing a software agent to determ ne whet her the upgrade graphics
accelerator is installed, the software agent to cause the systemlogic
device to assert the device disable signal if the upgrade graphics
accelerator is installed, the software agent further to cause the system

| ogi ¢ device to deassert the device disable signal if the upgrade graphics
device is not installed. 14. A nethod, conprising:

receiving a device disgil e signal at a peripheral device; pl aci ng a
plurality of bus signal buffers in the peripheral device in a high

i npedance state if the device disable signal is asserted; and

resetting the perimphera—gey n a trans#%keﬁ—#ﬁeﬁ+aﬁserted to
deasserted of the dé%%&%ﬁ%@@gsi@al. _
ACCELEFATOR [~ PROCESSOR 110
m .
AGP INTERFACE | i AN g¢—p| SYSTEM
SYSTEM MEMORY
CONTROLLER 130
DEVICE

GRAPHICS  myoaniE | DISABLE
ACCELERATOR| noyy | SIGNAL 152} pisaBLE DEVICE

120 124 . REGISTER 132

RESET CIRCUIT 126

FIG. 1
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6 . . 15. The nethod of claim 14, further conprising
pl aci ng the peripheral device into a | ow power node if the device
di sabl e si gnglq jepgegserted. 16. The ”E%Q?ﬁls%nﬁisai m 15
wherein placing .the plurality of bus signal buffers in a high

| npedance state includes placing a plurality of bus signal buffers that are

coupl ed to an accel erated graphi®2®g port in a high inpedance
st at e, - 17. The nmethod of claim 16, further conprising
transmtting the device disable signal froma system|ogic device
to the peripheral device. 18. The nmethod of claim 17,
further conprising: executing a software agent to
det ermi ne whet her an upgrade graphics accel erator is install ed;
asserting the device disable signal if the upgrade graphics accelerator is
I nstal |l ed; and deasserting the device disable
signal if the upgrade graphics devi cgd-s—not I nstall ed.

RECEIVE A DEVICE

DISABLE SIGNAL AT

A PERIPHERAL
DEVICE
210

PLACE BUS SIGNAL DO NOT PLACE BUS
BUFFERS IN THE SIGNAL BUFFERS IN
PERIPHERAL DEVICE DEV'SE,IE'EL“BLE THE PERIPHERAL
IN A HIGH IMPEDANCE AL DEVICE IN A HIGH
STATE b IMPEDANCE STATE
230

[RESET THE PERIPHERAL
DEVICE
20

FIG. 2

SUBSTITUTE SHEET (RULE 26)
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