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The pr'esent invention relates to conputer systens and nore particul qrj YER 2003
keepi ng a conputer system operational after a power supply failure.
.BACKGROUND Conput er systemnms, from snall handheld el ectronic devices to
medi um si zed nobil e and desktop systens to | arge servers and workstations,

Cvpi cal Ly el ude one or more. processors. A processor mant pul =t AMRLNIHN
controls the flow of data in a conputer. Typically, if a processor fgiks,
the conputer systemfails. Processor failure may occur due to) for exanple)

failure of one or nore power supplies that supply power to the
Power supply failure may be the result of a manufacturing def ecm 'mmmmm%’m
t 0

operation, normal end of life fail t be the resyl

user turning off the power suppl ﬁ—é@%ﬁb@éﬁ%ﬁ@é@rw ce the corrpuof’
system When a power supply faitgumplreeRpgctiage iREtSs supply vol tage may
fall bel ow the m ni num nom nal Operating voltage required by the processor.
Al ternatively, power supply failure may result in the magni tude of the
supply vol tage risi '9 xi mum nom nal operating voltage of the
processor. ocessor may fail, bringing down the entire
conput er system SHM%E%SEH Eb&tlowwéméowmmwmemoaﬂdedo@y a first
power supply activates a driving signal. The drivi ng |nd| é s that
both a second maotimdaruspkeeniod PAPEHAR" FySigm Ope’ﬁ“ % 26(%’ ﬁ?

greater than q qeference vol tage and an enabl e S|gnal is active.

BACKGROUND
Computer systems, from small handheld electronic devices to

medium-sized mobile and desktop systems to large servers and
workstations, are becoming increasingly pervasive in our society. Computer
systems typically include one or more processors. A processor manipulates
and controls the flow of data in a computer. Typically, if a processor fails, the
computer system fails.

Processor failure may occur due to, for example, failure of one or more
power supplies that supply power to the processor. Power supply failure may
be the result of a manufacturing defect, improper operation, normal end of life
failure, or it may simply be the result of a user turning off the power supply to,
for example, service the computer system. When a power supply fails, the
magnitude of its supply voltage may fall below the minimum nominal
operating voltage required by the processor. Alternatively, power supply
failure may result in the magnitude of the supply voltage rising above the
maximum nominal operating voltage of the processor. In either case, the

processor may fail, bringing down the entire computer system.

SUMMARY OF THE INVENTION
A component powered by a first power supply activates a driving signal.

The driving signal indicates that both a second power supply voltage has a
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driver transfers an output signal .when the driving signal is active. Qher
features and advantages of the present invention will be apparent fronfEh#03
acconpanyi ng drawi ngs and the detail ed description that follows. BRI EF
DESCRI PTI ON OF THE DRAW NGS The present invention is illustrated by way of
exanple and not limtation in the figures of the acconpanying drawi ngs in
which like references indicate simlar elenents and in which: Figure 1 is a
mul ti processor conputer systemformed in accordance with an enbodi nent of
the present invention; and Figure 2 is a circuit within a processor of
Figure 1 forned in accordance with an enbodi nent of the present invention.
DETAI LED DESCRI PTION I n accordance with an enbodi mnent of the present
invention, a nultiprocessor conputer systemincludes two or nore processors
t hat communi cate with each ot her t naf istdt@veomput er
system via i MARNEEE GLEAET ¢ eé%a”?&é?%%aggsﬁg{eeﬁig The conput er
s%/st ﬁm i ncl udeg, ,én@e,rgoypeau@uppigyxa[hmm mqopw:eg smmérs @@g@ach Erocessor

of the system Te | - O power supply provi th Vpd Ne
processors to dri vethern eau@%a@%@dgatgtﬁgﬁ@?@\? ;Pr&sn Veéiiﬁog \(/:Vg'rrp%t er system
additionally includ éﬁugw gend ake eacgmeﬁrdnsessMn tfatt he

mul ti processor? E set”g?ﬁ :eggﬁﬁ% gﬁgﬁ?. es provide the power used by

t he processor jgy@s to performsignal , processing Each processor of the

mul ti processor systemincludes a bus isolation circuit. A bus isolation
circuit helps to prevent its associated processor fromcausing the entire

MUl ti pr 0cessor, ORI SERIYBINDETHRDRAIINGS a core pover -2_

The present invention is ilustrated by way of example and not limitation

in the figures of the accompanying drawings in which like references indicate

similar elements and in which:
Figure 1 is a multiprocessor computer system formed in accordance

with an embodiment of the present invention; and
Figure 2 is a circuit within a processor of Figure 1 formed in

accordance with an embodiment of the present invention.

DETAILED DESCRIPTION
In accordance with an embodiment of the present invention, a

multiprocessor computer system includes two or more processors that
communicate with each other, as well as with the rest of the computer
system, via input-output (1-O) signals across a system bus. The computer
system includes an I-O power supply that supplies power to each processor
of the system. The I-O power supply provides the power used by the
processors to drive the I-O signals on the system bus. The computer system
additionally includes core power supplies, one for each processor of the
multiprocessor system. The core power supplies provide the power used by
the processor cores to perform signal .processing.

Each processor of the multiprocessor system includes a bus isolation
circuit. A bus isolation circuit helps to prevent its associated processor from

causing the entire multiprocessor computer system to fail after a core power
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21 F E B 2003 supply failure. Wthout bus isolation circuitry, there ﬂ? @
danger' that failure of one processor, due to, for exanple, failure ok E 2003
core power supply, may | oad the system bus by, for exanple, grounding the
system bus. Grounding the system bus prevents ot her operational processors
from comuni cating with one another via the system bus, thereby bringing
down the entire conputer system A bus isolation circuit includes a logic
gate and a driver, both of which are powered by the I-O power supply. The

| ogic gate activates a driving signal that indicates that both the core *
power supply to the processor is operational and an enable signal fromthe
processor core is active. The driver then transfers an output signal from
the processor core to the system bus when the driving signal is active. A
nore detail ed descti.ption,.of i of it/ e die S 8MangeyY gt ffilre of

i ncl udi ng var?‘éﬁ?iy i%ﬁ??'ggy'&qugggggér%@m@%ﬁf ations, i sgpr ovi ded bel ow.
Figure 1is aoﬁ@bﬁdﬁs@@@mertopmmxamplesyaitLéﬁ?nOf 8% #6tE PAWEE EeRRIAMBY WEth an

enbodi ment of the present invention in whi - u L ovi des
|- O power to fheovssadrausiphlao®*e q?g%ﬁ’b’ﬂ%&géh%%’.&gﬁﬂfﬁ% %éy%%ﬁg;{r%; core

power to pr Oceﬁgrl;,sbég’g-ré\%ts bEEPasidratRngl pRicesessoirem10Hi08nmetn vitpl ed to
each ot her and Sto brid

e 110 via system bus, 180Q. %ri d 11rg. is used to
coupl e syst envheianb8terivia thei systemdiys. EIeRMBIRIYNG B?Q’P?tg‘ﬁe‘? i€ BRTPHA:
i ncl udes peripheral conponents 120, 122, and secondary bridge 121.
Secondary bri Elkﬁﬁée"i‘zl coupl es the peripheral bus to a secondary bus
i ncl udi ng keyboar da13¢s isemtien Ratuiewhdes E3lbgicagade modia griverapothi of vaiedr dance

wi th one enbodi nent of the present inventiQn,, the ; i gure
o o cerver styBowatedbr enrS ramsdurEnt TTRIPHEGIE BEAEs BXSLER Send O

TN LOr'S ar e GAUR)AMa1Q i heWord owanaigpey tcettisomonestay it bpesgiand of
Figure 1 is a workstation. External nenory 131 W&(%I nclﬁde a hard drive.
Peri pheral coapementsatiegignatfrompthegrocessoreaelgF§tinGy TG YGE " aphi cs
accel erators, video input dey] il 8rd3Rsdr AR¥itese sQEtept bed wiegi t al
signal pr ocesér@F‘%f(.er%&@ho%‘f“ﬂps’r'%'gaggrsoorﬁg 1 b 103 rof Fi gure 91 i ncl udes a region
t hat perfor s {deriiBgdigriay ioécttviee si gnal processing for the processor,

including the storing of data.,ip registe i B C uction
decodi ng, schedul i ﬁgrn%&eb%k'@eLS{]%SBH&'%??’P%@S‘%R?SEBfr g]feegirgggétt |8L1§2(Fo{nhe

P oCessor car g6k \RioBt R8ARSARFoAONA R petinatim i Frodteriesiawr egi on
e

that perforns t jority of T-O signal driyin i ncl udin atic
di scharge (ESD) pr Gigoeibfs %inﬁ'é:‘UWPWS?%rCC’m%Y O&s&eraﬁomgd%}%%%@fé%&}f

out put signal hoosting and i i irR@RdbA irPAhRe. I-OhiEveregbply 149
referred to ad¥'thd’ ﬁpgocoéiés%rlﬂtn&{%)eﬂr%%@“system bus 180 of Fi gurie 55

coup: eg to tﬂ%rfvi%@.w@ @ow]'ier prhpmsscprs 1901003 Core ErpsheHPRIFSp ?}1 1|53 -
coupled to the I-Orings o € processo-S €elO sedrt 1169- -
are coupl ed t ®revide COFeHOUE" E%Q"%’%E‘é@sg{ro?Q%Eg%%“ggw\%e\r/\pgoﬁppl y input ports
on the processps,eRuhRetccsdpdstrentndfo biidgept €3 eiat syisteraritusorP0. tBge- O
power supply voltage is equal to the cogi‘eq Povver su%l quatn%gt%'a For anot her
enbodi nent of ti9es preesietatcoupiEeStIR, PUSHERY A BEWEF "Sibpl'y V0l tage i s
greater than the cor Eﬁmj Hohaes - oneh’ €nh ot Aremd, sexactanyf
power suppl i eso.eﬂfég%aﬁabq%\g@%& 3 areé FiYno‘ljt(;\pencclzcgﬁgjlvy operational. For an

al ternate embaslidgent21.t Secondarpvidge S@pploprles tha ke PBAZ I%Vsé%@p?eézan?%ryt he

bridge of the conputer system r12GO iy 13he core of
each of pr oces@ér'§C'1’G’U‘91%%'tb81arq:}g§'r§%%rn%gﬁ[ ypi gélsﬁyaﬁggﬁ%%e;?gr than the
average power consypestBiahbe withomé eambodimdrief pre pexseot inveptien.tthe s reason,
the demand on core power supplies 150-153 is great Bl %\hag tb%%i grgand on |I-0
power supply lednpuier aysstemftflgé@ré‘%)BV%FV%&%%‘FWES PE6Y 553 € ot e
susceptible to failing. en r Eaitd shd bestemesFaro | onger
operational), Wg'p%sgigetfltﬁ&oag?%%é‘gsﬁg A %ﬁwggu% . To ggevent a failed
processor fromgcansi 8gbbhieneitt heesystempof Eigusy dtiem werkstation. dadernat

PrOFESSOT® 100;129%&/ qc3l1ur(rj‘§y ?nctljuudse é?’s%lrc?tdlri\?en. 'eFiSHértal cérf]iponents 120 and 122



21 FEB 2003 A bus isolation circuit isolates systembus 180 fromthe
processor core such that core power supply failure does not cause sy$teipB 2003
bus 180 to fail. For exanple, a bus isolation circuit within processor 100
may prevént processor 100 fromloading (e g. uncontrollably grounding or
driving) systembus 180. In this manner, even if processor 100 fails due
to, for exanple, failure of core power supply 150, processors 101-103 may
still comruni cate al ong system bus 180, as long as their respective core
power supplies are operational. Thus, the conputer systemrenains
operational despite one or nore processors failing. Note that for sone
enbodi nents of the present invention, the systembus may fail upon failure
of a core power supply not because the system bus becones | oaded but
because the failed prpcessqr..c Y&leRNnpldeeetdsoraudkompuheseces,
embodi ment s, d”%\yﬁcg‘fﬂOWEar?%écsf ai gezlatgésrs'e pome?bsuppl y may agai n becone
operational afd,estheebrmbl Bgreheracesputer system Figure 2 shows a bus

isolation circuit within processor i r i gmdqodi nent  of
the present inventikach TP @CBRET 18&%§Py&f§‘g&?spg‘gﬁ‘§|e§ndé tréog%(g)me or nore

pover supply input RALLSHERKENRHeddiged @eéddseigl fpr CendrcPevef. AR RY) of
processor 100.P<Sr e power ‘supply 150 supRJies power tq.thg gc{c‘? ssor core
of processor 16ring eVebtsni fagisterzoand amrd Rreachsat MaY UL aF ator 0200, each
of which is coupled to one or nmre - SURRLYericandta POt Srovtssdieore.
processor. |- G3HeREINS & 9’(81%6”8{1‘5 @%ﬁ?gc‘:@u‘gﬁgd "o onae, or ‘?fDr E\WgOV\Br suppl y
i nput ports of £ pHoCeSaRIes10R. 100-QPpadditiosalyphyludas asieg|sn et peRerms &9 evel
shifter 202, resistor |adder 211, canpar.ator - pj out put
driver 203, anuhafE®ity pf bpeéver\ahd%%d@%‘ﬁ? e'eeaC(%:%Q@f'@\%cg‘%F%?%%u%I.ed to one
or nore power 5“5’&&% ié}%hgﬂ&rﬁ@ brd Bether mroesssors, oMpwriagnal briogheg 2pd om

t he processor RGFE G processor 100 of Figure 2 i§ protéi d%céé)sotrrl]-%) hﬂ?“t of
level shifter @2t sibnal opditiofingompirasn B6eEEI8 5 '8 R'6“Fesi stor T adder
211. The out put of gonparat or. i I L8 tone: PO pdres bhpuicessurs AND
gate 201, and the ogﬁ'\ggm ﬁb%twé%?/g@r%g?gcgg% is 5 | gl f%B 2003 coupl ed
to the output gfgleuel)-Ghdiersupp®.14The couplpatio die AND i @ B PTPEEEB I ed

to the control 1 nput of output driver..203 [P s At tAHtHIbEesEbisver
203 receives aan@mOpQJPOWﬁgﬁéEPP‘f%ﬁqﬁ% 6%8@“@%‘? I{'%E)Hreg of spr ocesﬁs?or 100, The

out put of out pyt_dr, L& IROURIRE drothexprecesdorsy SoemnBuambedimenhohn

| -O port (suchHng%rb]\bgp/gggr%PEgl'l @M?onducti ve p\ihcg or . adgjalqg tg%%gﬁéﬁa&erloo-
ESD prot ect i onepiesentibentior doi-EuPeyetFMERM tagag%ag of —ouf put dri ver
203 and the 1-0O port of praoce it lpthd gdderfit idldnticn, tiselOt 0 set a
ref erence vol té@%p'dé’r"ﬁe%‘g‘ %1%6%%?{h5}g%\ﬁggﬁzéuppl y 1%%. Thi s rﬁf erence yol tage
i's provided to hherkapslyaRnage pgeat thamihercerd o0 SURME VOLRRT-  RbOt- of
conmparator 200'is coupled to core power,su Vids ard HRibehdefilyy i nput
port of pr oceswbomlf)?”t:&?ﬁﬁr%ftQﬂw%ﬁyp%%g@eéntaﬁgoc%?’e power F?suppl y

vol tage to the f an{o%%FeFMPEF\%@rndté etribedicaare, thevied powEpIsyPRY| age exceeds
the reference VO age, conparator 200 ac{i vat es rpovg%mgood signal that

i ndi cat es that ddditionalie cpopled 8RR PYdgRHP %ecqf‘ép‘g?e%\f ef than the reference
voltage. If the cor ower su LRSS Bpase bak o xeehobfthecessoes E0e

vol tage, the power é‘g%davsqrag%l%%”\éf\ég'{‘ actig)gt ed. For one enbodiment of the
present inventi@yy)of ﬁ?ufeeﬂ ¢¢ g/pically ohuchggredtsr dwan e aGEAGR RPWERFAGI A
operating vol tage of fhe processor core I S fAHA8 Procde 1 f
desired). For ttm'@eér@dmgﬁreq{ttbeQFP%&%‘?%(F%&\A@??%%%’S gﬁpégén%l i ndi cates that
the core power suppl udg ONBHHMH308 A reatEP thaanthal desnarat en ¢t PAMGEFUPRIY t he

pr esent i nvent i YT RAGT t-onal conpar at or | §ed to detu E%f@eitg t he
core power suppi4p.vAktagesulty corecpewerpiRpies i @11;5 7 1R g’ur exceeds

t he maxi mum nom nal operating volt S |dHRee opplatonalpnits
smal | guar dbandfiling. G‘E@PPéj?gre%?wé}ﬁsﬁggkn%gﬁl(%%ﬁ,%%t he Cg%t plj)t? of the

addi ti onal corrpggsgtcﬁtle& Pr g hls 2R WeID Gatpeevart fa falled GrRERSSObIOFbnpar at or
s A

200. The output™© D gate is the power.-goo i i-ndis@atdoag t hat
the core power sauy theseotrercahal sysign t\é\gi”'%éﬁgz(géggg%srsoawmg t1e0r@nate
enbodi nent of the present .inventi 4 n which core power supply 150 of
Figure 2 provid@§m§eﬂ%§H?N§@36%lfgggtto t he processor core, the conparator
activates a power good signal that indicates.that the core power supply
voltage is less than the reference voltage. For another enbodi nent,
conparator 200 and resistor |adder 211 are renoved, and core power supply
150 is coupled directly to an input of AND gate 201 via a power supply

i nput port of processor 100. For this enbodinment, the reference voltage to
whi ch the core power supply voltage is effectively being conpared is the
trigger voltage (or threshold voltage) of AND gate 201. If the voltage from

A ™~ o o o " N e o . ~ N .



the core power supply voltage is different than the |1-0O power supply

vol tage. Level shifter 202 converts the voltage range of the enabl e 51 §pghgo3
fromthe processor core to the voltage range needed at the input to AND
gate 201. For exanple, if core power supply 150 provides a voltage of 1.5V,
and f-O power supply 140 provides a voltage of 5V, level shifter 202
converts the voltage range of 0-1.5V to the range of 0-5V. For an alternate
enbodi ment of the present invention in which the core power supply voltage
is approximtely equal to the I-O power supply voltage, |level shifter 202
may be elimnated. The enable signal fromthe processor core of processor
100 of Figure 2 is provided (via |level shifter 202 for the enbodi nent of
Figure 2) to an input of AND gate 201. The enabl e signal, when active,
indicates that pro eglﬁﬂso?agﬁnh&%ug%dﬂﬁdsCs\@@@nshiup 180 Byrsttbenfsoeess0, and
may send out put si é al's onto the bus. -7 21 FEB 2003 Th? rRLE{L%U‘FSCP{o AND
gate 201 of Figy sudh irmtaody powagswrhhialuihdPes SopFAISRE Y0 T iie Cont r ol

i nput of output driver 203 en . j: : h\HrBEessbgnad eseatt put
driver 203 tofailaRef e¥aPplE: \é\ﬂ%Lﬁd?&éi%rﬁgfémﬂw\f?e pr oc_essorm:%?? to

ext er nal syst@%é&%d—&@owi@n adadind(g@or wnmﬁntrmll@'@léﬁévndl‘%.orW\‘éwg FESEM vi ng
signal is inactive, the processor core is el gqbpifgigl de {5 dradehdie om syst em
bus 180. AND gasel 801inathisrngnpe . 8veniiP a5 Vs "t he “drivi ng si gnal when bot h
t he power-good signal | [ renbbe $0pnad may sdt communigatef or e,
the driving s?@'ﬁ'ﬁg cﬁnccﬂr%g{%g}ser;éﬁg?@?o%%{)omr sugg/l y 150 is operf d §%I and
the processor Jigs epaerobuofi8eyss amgbasstNEFOesPECYST & PARE" SUBP '%/

fails, the driving sign i s not acti j Le¥aIibaalpd 8s@te 200
from | oadi ng t%fgﬁlagmaﬂﬁﬁ‘év Uﬁoﬁoméﬁnﬁﬁ%ﬁg%ﬂ ﬁﬂﬁﬁgf’g power sﬁﬁ y For an

al ternate embogj B, EsdraGaings aldte ithatent some anDogjateat el thef PIESEOr e 2 nay

be any other logic gate having a driving signal_ as_ i HUuppPhotexanpl e,
far an enbodi neventiom, Wra eYstEM L&r’i”@?':(ﬁj' @?Odh%mufesgfa%'f{nr\%e&#%w, UKIQBPgate 201

may be repl aCe[g bﬁﬁg thlé'\ggs%% Sus iicomids apbest behbecausehinetfailed RIRGERSPhe
al s

power _good or e sig are active |low, AND. gate 201 k
inverting inpuigisedld eystamkwidbyeffoﬁNEf@éf‘%seZGTWﬁ 5~r%5¥%‘§§%"d8§%ﬁﬁ\%ﬁ gate

with inverting inputs. As state bBEEatdhbVater28BootiMeethet ur ned on
by an active d?‘?r@ipr?d"eéis(j'ﬁ’gfy g’ﬁﬁﬁqggﬁpp%qn?%j gontrol input) transfers an

out put si gnal égrﬁmtbhesygfe(messor core of processor 100 of Figure 2 to

system bus 180 via an I'-O port of the processar, .Eor, ong-.grhodigent of the
present invention, Pgupue OWFe? b?éés%%ﬂpni ﬂcﬁ%&d\’é’mgﬁggr Yore inverters. ESD

protect! on devl e8 & lith U RoddiffRAD LS gresprieeentdinoerdionbi GeredP@URMSYRPAL  t he
di odes are rev&r$EHE bicased ‘under nornal oper atin conrgﬁi {)Siugg% Ypen a
vol t age on systsmibesudled texoedadSNEBLINATSAGE Ys'{}ﬁbﬁ PUE BY1 "0 Dower supply

Fovuar s bi oe et OS4ddiVe d ’ en. dimdeobercupply 150
f or war d- bi asede|§ﬁﬁ'%aﬁ‘)éf%ﬂgd%%gg )'r:rfgrsgé@on(?f prbB&ssepn ®

tage to I -0 power s I 21
FEB 2003 140. ie8 pedraganherprésessentdgsol IBOCeEf §%Beiedﬁ} %Ee')(/%?gﬁar”é’und,
if VSSis grounded), such as during a neqafi Y €bne bhendreweti ode
becones f or war @n bR Wqéﬁoégggtﬂ%ﬂ\/%l ta‘lﬁpe{q%gg%‘ﬁp ton?/55. For a

al ter nate_embog, im0l doi 8RS PRécasBerEOcpm el SpptieO iS5 9 eBURER 1B
used, 1n u a

devi ces may be i ng, r exanple, ESD devjces f asitic
devi ces exi sti pgeion moe mwmqummpnbm?s A PRPEPSSOfy O@eﬁugg)%ﬁ?g SIUPEQI iﬂhood
that failure of core power su i b2 crrdseorf1addair 21 1ofcotrtparatongGfer

system by | oadi'A§ %@Qﬁﬁ%@?wﬁ{)&z&%}a?é@r%\‘g%dt e ESD protecti gn devices shoul d

be supplied w tAchpgw 201 asutpleirivePpavand EEPHIGlecHRMERVER M2t 8N e power

SuppLy. TS el o e beon dessh B LBl hptsR Snentstésser

An enable signal from the processor core of processor 100 of Figure 2

is provided to the input of level shifter 202. An input of comparator 200 is

coupled to resistor ladder 211. '
one of the inputs of AND gate 201, and the other input of AND gate 201 is

The output of comparator 200 is coupled to
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enbodi nents thereof. It will, however, be evident to persons having the
benefit of this disclosure that various nodifications and changes ney1 BEB 2003
made to these enbodi nents w thout departing fromthe broader spirit and
scope of the invention. The specification and drawi ngs are, accordingly, to
be regarded in an illustrative rather than a restrictive sense. _g_ 21
FEB 2003 What is clained is: Acircuit to transfer an output signal
conprising: a conponent to be powered by a first power supply, the
conponent to activate a driving signal that indicates that both a second
power supply voltage has a nmagnitude greater than a reference vol tage and
an enable signal is active; and a driver to transfer the output signal when
the driving signal is active. The circuit of claim1, further conprising a

conparat or to Be pawenad odiput Belelérsitades: Tuppiipyt eftNeamaral &t to

!
activate a si gna? that indicates to the canponent 1 h dRamer
suppl y vol t ageohpleddorthgepeieldnrRi @ALHPY! HENST fie 'ragbgﬁéh é‘?\?ﬁﬁ@gg. 3. The

circuit of clajim2, wherei .1 ef eF PGS BRIdeags dose o phecedeni V@A flhem t he
first power sﬁﬁg}rﬁcﬁg’leﬁgana&rté@less@ﬁ Iadderkscoupl ed to the comparat 0(8. 4.

The circuit ofyghaidNoltpdturivae20T srmupkichy ereErEBASITB AP | 118 BRdi Qe

protection device to be powered the fi L¥ssdrchopoupged to
the driver. 5.poTth@uehragusnt e'@F"'&P@/'f‘ﬁ’rﬂoﬁm&#eﬁeq ‘EPW% o?:ﬂ‘lg)nr%onsent is an AND

gate. 6. The ggrét(éld{ign?ervﬁEaEH@iécowﬁéaeidmemtﬁmwpumf qutRutANIveg 202 3 to be
coupled to th econd power suppl&ﬁl and the reference voltage is a trigger
vol t age of thahdND gatteof procepker cuit of claim11, wherein the reference

voltage 15 approxifple Lp! NOSH nadetQPRItedenbg venddeaderiafd faoprie@essor
core to which the |‘?%ﬁ‘|¥’ fadbPb U RQIY RAset

f 45 coupled. The circuit of cl gi m (}Gé wher ej {1071 he
first power suppler duppin140.0Tpswefersngspigitaaads PRYIARECHHAS JBIEF SRR ' i s a

wore Povet Supcpolr%/éarator 200. The other input of comparator 200 is coupled to core power

supply 150 via a power supply input port of processor 100. Comparator 200
compares the core power supply voltage to the reference voltage. |f the core

power supply voltage exceeds the reference voltage, comparator 200

activates a power_good signal that indicates that the core power supply

voltage is greater than the reference voltage. |f the core power supply voltage

does not exceed the reference voltage, the power_good signal is not

activated. |
For one embodiment of the present invention, the reference voltage is

set to the minimum nominal operating voltage of the processor core (plus
some small guardband, if desired). For this embodiment, an active
power_good signal indicates that the core power supply is operational. For
an alternate embodiment of the present invention, an additional comparator
is used to determine if the core power supply voltage from core power supply
150 of Figure 2 exceeds the maximum nominal operating voltage of the
processor core (plus some small guardband, if desired). For this
embodiment, the output of the additional comparator is ANDed by an AND
gate with the output of comparator 200. The output of this AND gate is the

power_good signal indicating that the core power supply is operational.
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The circuit of claiml1, wherein the driver is to be powered by the first
power supply. 10. A processor conprising: a core coupled to a core foWeEB 2003
supply input poet; -10 21 F E B 2003 a driver coupled to an 1/0 power
supply input port, the driver having an input coupled to the core, an

out put coupled to an I/O port, and a control input; and a |ogic gate having
an output coupled to the control input of the driver, the logic gate to
output a driving signal that indicates that the core power supply is
operational. 11. The processor of claim 10, further conprising a conparator
to output a signal that indicates to the logic gate that the core power
supply is operational. 12. The processor of claim1ll, wherein the logic
gate includes an AND gate having a first input to receive the signal

i ndicating that the core dt%f@ﬂ?&e Afseanaleatich & svdfndhdoﬁenput to
recei ve an enabl e EP ﬁ%lang?n%ﬁ%teﬁgeg@ee ? processor of cl aj 'Br

further conpr ngggsgpg%rﬁb (ﬁl%@]redspr@mdes@ @Qﬂ?élﬁ’aé/OBP%? IR T-Nelgeiei

coupl ed between the port and liatl iR@EbteRORbL thand a
second el ect r osteathe CGU‘@@F&&P@@“HPL‘{Se%PO&’)ﬁP&eV:acsz&%gu Ted between the 1/ 0
port and VSS. 14. T\E g%f%g $95104geh |6dsatham 162 raﬂhaﬂ@ﬁr\/oﬁh@e dFiog 2Rgther gnal
further indi c&P&sP? e

nabl e signal fromth e n&%orea\
processor conpriggdigena wmp@r@QUB@%@”gdeé‘s%rl%d%é\?@ %ngrpﬂfl&\{e\rqpat port; and
power supply 150 is coupled directly to an input of AND gate 201 via a power

supply input port of processor 100. For this embodiment, the reference
voltage to which the core power supply voltage is effectively being compared
is the trigger voltage (or threshold voltage) of AND gate 201. If the voltage
from core power supply 150 exceeds the trigger voltage of AND gate 201,
AND gate 201 registers the core power supply voltage as a power_good

signal, indicating that core power supply 150 is operational. If the voltage

from core power supply 150 is less than the trigger voltage of AND gate 201,

this indicates that core power supply 150 has failed.
Level shifter 202 of Figure 2 is included for an embodiment in which

the core power supply voltage is different than the 1-O power supply voltage.

Level shifter 202 converts the voltage range of the enable signal from the

processor core to the voltage range needed at the input to AND gate 201. For

example, if core power supply 150 provides 2 voltage of 1.5V, and |-O power
supply 140 provides & voltage of 5V, level shifter 202 converts the voltage
range of 0-1.5V to the range of 0-5V. For an alternate embodiment of the
present invention in which the core power supply voltage is approximately
equal to the I-O power supply voltage, level shifter 202 may be eliminated.
The enable signal from the processor coré of processor 100 of Figure
2 is provided (via level shifter 202 for the embodiment of Figure 2) to an input

of AND gate 201. The enable signal, when active, indicates that processor

100 has gained ownership of system bus 180, and may send output signals

onto the bus.



a bus isolation circuit coupled to an I/O power supply input port, the
circuit preventing the processor fromloading an external bus if a cpi¢ER 2003
power supply fails. 16. The processor of claim 15, wherein the bus
isolation circuit conprises a logic gate coupled to the I/0 power supply

I nput port, the logic gate to activate a driving signal that indicates that
both the core power supply is operational and an enable signal is active.
17. The processor of claim 16, wherein the bus isolation circuit further
conprises a driver coupled to the I/O power supply input port, the driver
to transfer an output signal fromthe core to an |I/O port when the driving
signal is active. 18. The processor of claim 17, further conprising a first
el ectrostatic discharge protection -11 21 F E B 2003 devi ce coupl ed

bet ween the 1/0 t oS H 2 inpudrivieg signanBakissecond
pgf%gﬂgﬁuwﬁmb%d@@w_ fepiry 2 impudrives

el ectrostatic dis protection device coupl.ed,be i port and
VSS. 19. A cogpuiiet 16 yiss eontadinmut of ﬁgtpuhdrf‘qugﬁ?’cglygergp\é@v&ew%'gﬁﬁgdl\g}%oupl ed to

a first processor; a second, core HER Yne aupliesighal faorsdbend
processor, th@g@@mew&&%%’ﬁebg%ﬁé ggupl ed to the fi r?tpé rocesi@d via a
d

system bus; ap !:é%o‘?%‘?é 1S BRIk Yalcyseiretug 08B ¢ithat & PPILS S8@c
S

processors; a"fiIr bus isolation circujt cou tdhgetiriRapomeratsippl v,
the first buswreeltaeidsiving signpkisgpakiRt hﬁd“f’ﬁggﬁﬂrcéfe proges”so'ﬁpf rom | oadi ng

the system buﬁor\ghgyrgténqebjg k§g core power supply fails; and

AND gate 201 of Figure 2 only actives the driving signal when both the

power_good signal is active and the enable signal is active. Therefore, the

driving signal indicates that core power supply 150 is operational and the

processor has control of system bus 180. If core power supply 150 fails, the

driving signal is not activated. This prevents processor 100 from loading the

system bus upon failure of its core power supply.

For an alternate embodiment of the present invention, AND gate 201 of

Figure 2 may be any other logic gate having a driving signal as its output. For

. . : o . . ve low, AND
example, for an embodiment in which the driving signal is active

gate 201 may be replaced by a NAND gate. For an embodiment in which in

good or enable signals are active low, AND gate 201 may
P AND gate 201 may be replaced by a

which the power
include inverting inputs. Alternatively,
NOR gate with inverting inputs.

As stated above, output driver 203, when turned
t signal from the

on by an active driving

signal applied to its control input, transfers an outpu

processor core of processor 100 of Figure 2 to system bus 180 via an 1-O port

of the processor. For one embodiment of the present invention, output driver

203 may include one or more inverters.

ESD protection device 212 of Figure 2 comprises two diodes biased

such that the diodes are reversed-biased under normal operating conditions.

When a voltage on system bus 180 exceeds the voltage supplied by I-O
power supply 140 such as during a positive ESD event, the upper diode

becomes forward-biased and drains the excess voltage to I-O power supply

-8-
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a second bus isolation circuit coupled to the 1/0O power supply, the second
bus isolation circuit preventing the second processor fromloading ttheFEB 2003
syst em bus when the second core power supply fails. 20. The systemof claim
19, further conprising a plurality of additional core power supplies
coupled to each of a plurality of additional processors. 21. The system of
claim19, wherein the first and second bus isolation circuits are disposed
within the first and second processors, respectively. 22. The system of
claim19, wherein the first bus isolation circuit conprises a driver

coupled to the 1/0O power supply, the driver to transfer an output signal to
the system bus when both the first core power supply is operational and the
first processor gai ns ownershi p of the system bus. -12
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M 10" 10" This invention has been descri
it will. however, be evident to persons having the

ous modifications and changes may be

embodiments thereof.

benefit of this disclosure that vari

made to these embodiments without departing from the broader spirit and

scope of the invention. The specification and drawings are, accordingly, 0 be

regarded in an illustrative rather than a restrictive sense.
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1. A circuit to transfer an output signal comprising:

10H

a component to be powered by a first power supply, the component to activate a driving

signal that indicates that both a second power supply voltage has 2 magnitude greater than a

reference voltage and an enable signal is active; and

a driver to transfer the output signal when the driving signal is active.

2, The circuit of claim 1, further comprising a comparator to be powered by the first power

supply, the comparator to activate a signal that indicates to the component that the second power

supply voltage has a magnitude greater than the reference voltage.

3. The circuit of claim 2, wherein the reference voltage is to be derived from the first power

supply using a resistor ladder coupled to the comparator.

4, The circuit of claim 1, further comprising an electrostatic discharge protection device to

be powered by the first power supply and coupled to the driver,

5. The circuit of claim 1, wherein the component is an AND gate.

6. The circuit of claim 5, wherein one input to the AND gate is to be coupled to the second

power supply and the reference voltage is a trigger voltage of the AND gate.

7. The circuit of claim 1, wherein the reference voltage is approximately a minimum

nominal operating voltage of a processor core to which the circuit is coupled.

8. The circuit of claim 1, wherein the first power supply is an 1/O power supply and the

second power supply is a core power supply.

9. The circuit of claim 1, wherein the driver is to be powered by the first power supply.

10. A processor comprising:
a core coupled to a core power supply input port;
-10-
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a driver coupled to an I/O power sgx%ply in?n'l:t]b(c))r@tgé& drgx)er ha(v\llnjg%%ﬁ%u{ Qoﬁplé(pt%
the core, an output coupled to an 1/O port, and a control input; and
a logic gate having an output coupled to the control input of the driver, the logic gate to

output a driving signal that indicates that the core power supply is operational.

11, The processor of claim 10, further comprising a comparator to output a signal that

indicates to the logic gate that the core power supply is operational.

12. The processor of claim 11, wherein the logic gate includes an AND gate having a first
input to receive the signal indicating that the core power supply is operational and a second input

to receive an enable signal from the core.

13. The processor of claim 10, further comprising a first electrostatic discharge protection
device coupled between the /O port and the 1/0 power supply input port, and a second

clectrostatic discharge protection device coupled between the 1/0 port and V.

14. The processor of claim 10, wherein the driving signal further indicates that an enable

signal from the core is active.

15. A processor comprising:
a core coupled to a core power supply input port; and
a bus isolation circuit coupled to an /O power supply input port, the circuit preventing

the processor from loading an external bus if a core power supply fails.

16. The processor of claim 15, wherein the bus isolation circuit comprises a logic gate
coupled to the I/O power supply input port, the logic gate to activate a driving signal that

indicates that both the core power supply is operational and an enable signal is active.

17. The processor of claim 16, wherein the bus isolation circuit further comprises a driver
coupled to the 1/O power supply input port, the driver to transfer an output signal from the core to

an 1/O port when the driving signal is active.

18. The processor of claim 17, further comprising a first electrostatic discharge protection
-11-
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device coupled between the /0 port and the /O power supply input port, and a second

clectrostatic discharge protection device coupled between the 1/0 port and V.

19. A computer system comprising:

a first core power supply coupled to a first processor,

a second core power supply coupled to a second processor, the second processor being
coupled to the first processor via a system bus;

an 1/O power supply coupled to both the first and second processors;

a first bus isolation circuit coupled to the I/O power supply, the first bus isolation circuit
preventing the first processor from loading the system bus when the first core power supply fails;
and

a second bus isolation circuit coupled to the /O power supply, the second bus isolation
circuit preventing the second proceséor from loading the system bus when the second core power

supply fails.

20. The system of claim 19, further comprising a plurality of additional core power supplies

coupled to each of a plurality of additional processors.

21. The system of claim 19, wherein the first and second bus isolation circuits are disposed

within the first and second processors, respectively.
22. The system of claim 19, wherein the first bus isolation circuit comprises a driver coupled

to the /O power supply, the driver to transfer an output signal to the system bus when both the

first core power supply is operational and the first processor gains ownership of the system bus.
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