AVO DI NG RACE CONDI TI ON W TH EDGE- TRI GGERED | NTERRUPTS FI ELD OF THE

| NVENTI %U’I { £gent invention pertains to the field of fcp(&tm% 0h_)‘/stems
More particu ar y, this invention pertains to the field of "avol |ng race
condi tions when using edge-triggered interrupts. BACKGROUND OF THE

| NVENTI ON Many of today's m croprocessors (referred to as "processors”
herei n) support a protocol in which the conputer systeminterrupt
controller is split between the processor and one or nore external

i nterrupt control IMETH(HMM)JAPP@RAHWSIMRQLV@IDIM mmﬁﬁeem)li‘mmypi cally
referred to as a "local" in r controller and th ortions maintained
in external devices are tyﬁ*’&zﬂ G%FEF@W%T B tHBout put” interrupt
controllers. These interrupt controllers may support both |evel-triggered
and edgetriggered interrupt signaling. In addition, some external devices
may be capabl eﬁww riggered or level-triggered interrupt

i ndi cations to the s nt.er Le gont roller hout any

i nterveni ng exter n(;lIIKPl ?Fe?e% nve 10" r?al e?&huefre?(goncto?“(?f"iersySt V\Mo

| evel -trigger qﬂrtnentaﬂ_ry,rth:pﬁnvsmgmqienmﬁs wehd fiedd 6fhvioldp radvecohdifbits/vtish mbihg
interrupt controller tg the |ocal interrupt controller, the interrup

remai ns pendi rf&g‘? Higefre Wﬁ%’??sout put interrupt cont romwﬂmlmwmnﬂlmr expl icit
acknow edgenent is received fromthe processor.

edge-triggered interrupt si naI i ng i s used, the input/outdgpueinterrupt
control l er dodiA ROENDIOQF THE ENTIONat the | nterrupt i s pending
because with edge- i [QCRSSOr does_ no
acknow edge the in er? {Oﬁg'E% C?{ rr&%ggsglfse(%?%rﬁd g‘??u §OS|88rr§aﬁerﬁla) ﬂlé’go%%ms
advant ages ovarotbeldl whmh gngeompluten'syﬁemurpmupt&'dsmrouéﬂ1§r§p‘1y badreanhage i s that
the processor can avoid the acknova cles status r that are
required wi t h Fr&WEOr £ 99g F BarS A iena l?get”%‘Py %Hg“?fﬁgﬂ&nf’ﬁ&ndﬁvd&ﬁ st em
performance. EggRsdor 1s€iﬁﬁd’aﬂ?rdféﬁe@rt6M‘So&ﬁqﬁénﬁpt%%lﬁghnMMﬁdf%ns in the
area of power managenent n particular, if an edge-triggered interrupt is
del i ver ed frorﬁ‘%lﬁémP‘h’é‘lﬁ‘Yeﬂl?i gices are dypiqafly referrrdrio S ‘SRPUGUTPAR intereupt i nt er r upt
control l er at C,; that
the processor C?E"%éﬁrlctrste??lﬁﬁ a Trao]%/v-ggno%lrm\é\sqtdt épgﬁhe@]ﬁfgr%%%%i% F({énot be
servi ced (becatus@retdhetepumggsdmg ils adrbnon;acpmecvttdzmalekeccstmzrygoelcambraufti ons due
tothelowpo st at and the peessor . i1l r in in the

state because Verm &%ﬁﬁ’ ggere(p lg’ﬁaﬁ’%‘%ﬁ%#@%‘i@gﬁé@s ﬁoothﬁﬂré)ﬁﬁsé‘ags 0Vﬁat an
inter L;pt [ shpﬂ(ﬁﬁ}up’t@oﬁ&dﬂﬁ Wittt zir@ljﬁtlétdﬂemhgiE)&élﬁlhﬂﬂhplﬁ@ﬁipﬁﬂhicﬁﬁpt@@ﬂ@olléﬁt
"remenber" the pen triggered interrupt Thus, the interrupt
remai ns pendi ng angbllf’ﬂé‘g‘?‘%f gfﬂﬂ*q"%%gf&bwl Y%?Fa%‘éﬂﬂﬁt‘“ﬂ“gai“emcauses t he
processor to qkfiptAoktdlibr BWEbCcaP InddrRipHethbRerS AR B hipe fent¥ily @ﬁﬁlﬁ'%/ﬁriﬁc Thi s
| atency that results fromedge-triggered interrupts arriving

processor at dPAYPUPRENEEPRE contrAlcr Wil pi exndisis a¢knioy ledaeragnt ﬁgecalwc@ﬁvomdmer

mmy result | n UReey auafelph An SSHLARM AR GRARR: LOS ol BpRIiRE S Dol
| evel -t ri gger edtemegteontraier dogs dotmest toy redieimberrthat the interrupt is pending because

with edge-triggered interrupt signaling the processor does not acknowledge the

; H e3e6A\ 6>">6T\). WO 02/054260 PCT/ USO1/50655 METHOD AND APPARATUS FOR @

interrupt.

Edge-triggered interrupt signaling has some advantages over level-triggered
interrupts. The primary advantage is that the processor can avoid the acknowledge
cycles and status reads that are required with level-triggered interrupts, thus improving
overall system performance.

Edge-triggered interrupts cause a problem, however, in the area of power
management. In particular, if an edge-triggered interrupt is delivered from the

input/output interrupt controller to the local interrupt controller at about the same time
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by a peripheral to the processor without any visibility to the input/output
interrupt controller, or if another input/output interrupt controller is
used t hatywdagmsih have a connection to the power managengpptl@fkfsss AS Wi th
the edge-triggered case descri bed above, the power nmanagenent |ogic has no
mechani smto detect the pending interrupt in the CPU. The processor may
remain in a low power state for too long, resulting in |ower overall system
performance, lost interrupts, and functional failures. BRI EF DESCRI PTI ON OF
THE DRAW NGS The invention will be understood nore fully fromthe detail ed
description git@mhey@bassonitbnterifgh (dvepaes SlRAMY iMgript avi id Se edrviesbodi nent s

of the invention which, however, should not be taken to linmit the invention

to the speci fi(BeaRISIbS PROFASEOT ik FYTFBHY exsGttngnstaugtions dhe toihg lowPoXRY

under st andi ng (i) ¥ind FHe@PbcBssor bl r@m!%h%%e%v@?&»@éps@fe Bé%s@fﬁ@@ﬂ'teﬁ?g oy @
systemincluding an interrupt pending signal delivered by a pr ocessor to a
power managenemnagemant Iogicas eo Enavdedge thabgw ldteagptaﬂmﬂdmzr(éleemdmmm of a

hod f
DETAI LED DESCH P AR g1 804 nh A O dnd B B AE e R OB L b P2

system 100 f orthai\nmuﬂpngmme perﬁ:lmgchntl mmeenceldennlusct p@ueedgﬁagemegtgeglechuses
interrupts. The system 100 includes a processor 110. The proces i ncl udes

a |l ocal inter rRHPrOESHr R FER ‘ghl@we’fﬁé‘e§9"si°e9ﬁ1“$86’°fzsy3teW9"E}’2/ Tiois orgy
PCT/ USUL/ 5( 1 G35, @ds8s fr&ﬁ'eﬂ%géer&yﬁ %ﬂ;)tk QHvingdite pRoct&Br 4tRBdut lRGhHLES a
power managenent unit |24 and an input/output interrupt controller 122,

O her enmbodi ngimesthe pecesserss piteingtidow ipAwknitee wsisnn laer eeesalt gysiemecan di rect| y
| ndi cat @ ot STl R Pald B bAGRd ALGHLNBI PR ML e These devi ces
may i nclude a per| p eral ‘devi ce or ano I'nt er r upt
controller. The i npuiebarute@mtiblannbc&muﬂtenedmter-@iggaed ih&-&upslsafrécslyaleM&rddety of
interrupts to_.the l.ocal errupt controller Interrupts ma

hsserton for dRRSED R PERRE S T TG e R BR PR E TR be
edge-tri gger ecoanélles OTEf ABMetiSpdtRMpur ihiehIgoatbl1eN s ustd BhTdéRS Sot AR aasserted
by the input/output interrupt controller 122, the power managenent unit 124
recei ves not i fooBBRCHightoghe paveT management Ipgie-ofs wish she cllrtrigacied casp Aesgabednt uni t
124 controls L Q dBR hi gh
poner state. T ol Boue REREERaRTorkcis b3 ylelhdlis ki apRUSh SnBE it |

| ow power st atietrbﬁfaésﬂnetpm@sw Biap Engliniok le‘ivgynwbr stai3for @oHeng, easilcog ment s are
possi bl e usi ng ot her ec ni s for control ower sunption in

P ocessors. THRNpoEalSEToM HsRemath, BaMERin ot RREFPALAREHLT! n T esponse to
an assertion of the stop clock signal 113. The power nanagenent unit 124

pl aces the praqge tate by-deasserting the stop

cl ock signal B3 - ; g DR gsor 110 to resune execution of
instructions. In acmbsﬂveﬁnanqmﬁ%eﬁaarﬂ@octrh&esrﬁl%&ﬁ BeldehileN@scriphdn givBe pover
managenment unit may take additional action to reduce power consunption

whi | e pl aci ng belp ddecss Bis accprpanyingdravingwoisswhedinanix of theiayapipmyhish.ocki ng
clock signals l%%vér?sfﬂuﬁld'ﬁg”\(eqmﬁ% iR lﬁvedu'an%‘ﬂgﬁ c%@h&hr hg race
condition that can occur ower nanagement nit aces the
processor 110 desdribeds bhoamermmplarfahanendaafde:rsendlhgopiyocessor 110 has an

opportunity to ser centl rec ed b e..l ocal
interrupt controll g"\r‘i ’S?ﬂgqb(;%%%‘gé) {”%en "??‘Yts ‘B{lt‘d‘%ﬂ‘m ng si gnal
111. The |nter1ﬁt@ﬂﬁptrp€ﬁtﬂh g&ﬂ mabreab}a@k&égsarabhq)owemandg&ﬂagement unit 124
that an interrupt is stl ending in the processor 110. In response to the
assertion of the HF[‘%F‘FG;}% ge%aiaa@ms@f@nepm%dlm@wf REShoAder avaidingateEnt uni t
124 deasserts Joﬂ&itnéﬁs%eﬁi'u?ﬁ egﬂ erédnht%rru plereby allow ng the processor |
10 to resune executlng I nst i 0 to service the pending interrupt.
*If the power managenent unit 124 has taken additional action to reduce

power COPSUWt@E&Mﬁ%ﬁ%I@WBﬁSSW 110 is in the | ow power state, such

as bl ocking cl
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Figure 1 is a block diagram of one embodiment of a system 100 for avoiding
race conditions when using edge-triggered interrupts. The system 100 includes a

processor 110. The processor includes a local interrupt controller 112. The system 100
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3 WO 02/Ca.l12C0 PCT/I1SIl1/5065a signals or reducing voltages, then the
power managenent unit 124 reverses those actions in further response to the
assertio f the interrupt pending signal 111. In enbodi hngludi ng
peri pher 3?’83%/5}?42@5 or anot her other input/output int errugFE%@]rsl{"?@kTers t hat
comuni cat e edge-triggered or level-triggered interrupts directly to the
processor 110 without delivering.a notification of the interrupts to the
power managenent unit i24, the processor 110 asserts the interrupt pending
signal 1 11 to indicate to the power managenent unit 124 that an interrupt
i s pendi ng andjsb hRnasE §fesNopt de i@ 120 hclduss fpdiedha EntShati @4 add one
enbodi nent, the processor 110 uses a dedi cated pin for the interrupt

pendi ng si gnakn MpRYOUtPY énterais eenitnelen 192 aPehep gakadimentsypie pessibirathatipcdidey pt

pend! ng si gnaloth'elsd el hﬁl %%ﬂe&l@l il?thi&'té"in%{l sﬁﬂﬂ% Eb%ﬁl iﬁt{e !con e Pﬁ?‘”p' €,
the interrupt "‘pending signal may share a pin w a floating point error
signal. The pmMhesesisareshidy iadndeugeriphaaldedite & anothvert inpuvolitpet jpreocopssor 110 to
i ndi cate whether an assertion of the interrupt pending/floating point error
si gnal was usé%i“"fogeﬁ'ndi cate a floating point error or a pending interrupt.
The system | ogi c dend BpudcibudB¥erfubKeWrsifr USBasBerfal WGty RF IntdrRipisieineat e

whet her the assertion of the interrupt pending/floating point error signal
was used to - lqcadipteatrt eenirelisad | hdnigahpit may PQ)?SS‘%TFedéOfﬁe‘M%P Fyes At et .
Further, alth ' ' e Il §1g§9' upi nendi.ng

si gnal that hgg?’gr?rt&g%%égrygggg?b?el %ﬁ% gegs?gér?t?e o?);lgl%l?wa}tslﬁgé@ﬁégd 'S ot her
enbodi ment s alimerppssird haendidryehaiopw/ohtpat inerepsoatalec 422, e eerruni cat ed over

the interrupt pending si. | . Also,..although the system 100 includes a
single signal "Paf‘?Fé’“Fg?“rP‘ﬁ&%ir?ﬁengr%’tﬁcﬁé’ﬂd’?ﬁﬁaéﬁebtﬁi%%%ﬂs' ot her enbodi nent s
are possi bl e usi NgTA®pSwdr hkfagienSinNak codtids whether the Pigtesas L 0T HMWow
descri bed above uses an interrupt pending signal 111 delivered fromthe
processor 110 PPWeRsAie PviRiEh Prirageire The pewer mapagemonhit BdibitpnBht s are
possi bl e wher $rdc@s%hxelai@ iQfa lcgvshﬁovwrQﬁ%‘clﬁ'ggsegﬁ\lg'a\éﬁfﬁ'éi’&k%ig%hlglrlg.l olR; t he powver
managenment unit, the systemfiogic device or other system conponent nmay
peri odi cal | y pmbbdimients greqeesislo psingottietteshniqne fnhemirelling powertconsumption m
pending or not. The system 100 scri hed ve includes o .Qcessor
70, Towever . PRREI oo ARt 4T Febesag e o B SRl 8RBT eccor
may be i ncl udefltheBtopletock yighelml3. Thie: pasved nagageintennitiR4 placksahd processof A 0 t he

separate processors nmay be |logically conmbined to fo ne di,.n i nterrupt
i ndi cati on to A& EHRVEREME %ﬁeé‘ﬁstertﬁ"g thqﬁ?&é?ﬁgl@’éf%{ %@FPB% 'EEESS uni t
124 or the pPOWRLeBNADRTRRIME Bidcutic?foriMMubtRRe! Mdaitids RidsadrEngd thelkte@t i on from
each of the separate processors. Figure 2 is a flow diagramof one

enbodi ment of clecksighdd 13.0he paysT BlaprgemaRiami Y takesdditiqpad Acting;te ppduce

edge-tri gger eq|, ot &LGHR Ry while BlaBGK afetPoce@Br EAGRI 1bIFSRE s EREHRL 1S
asserted to aqjgr%tcessdgg;.t Kr‘?/hls ﬁpgl‘ r%pt jppoecﬁ irng s?é)nal ?’s asssertecllll i#?omthe
processor to dlqgbing clorksiggdsandredieingoeltage Ibletsck 220. The interrupt pendi ng
si gnal exposes to the power .managenent..deyi.ce that _an ilnterrupt 1S ndi ng.
The power managemaﬁﬂ orggr\}f)S‘éo'e\ng]ﬁlr%e38?&1%?%%?%3%80 ué‘\ygent tlﬁ? O\lwﬁrfngarn ﬁ%et”}egﬁ At

bl ock 230, a dgftepaplacdsithdprocesssRUE) sk 4 lowoeiehaiite bbferethop@sssur liGhasn a | ow
power state or not. If the processor is not in a. low power state hen

bl ock 240 i ndi*8 8PREMPRYIC WBHSTe TGRS FoEE e 6 b SitlPssl LBt RBOUE i on i s
required by th@Z,Rﬁé’\ﬁ‘chéM%&%ﬂ?minQ%\éRt%ndihé sigh?WeY.CThe hRBuNREEESQfnal S 1N a
| ow power state, then at block 250 the power “managenent device causes the
processor to dii elertathhipgiveyoemssemanapnit 144 thatlapunterept iy sidlerssding idhser vi ce t he
pending inter rp%&Ssor 110. In response to the assertion of the interrupt pending signal 111, the
power management unit 124 deasserts the stop clock signal 113, thereby allowing the
processor 110 to resume executing instructions and to service the pending interrupt. I
the power management unit 124 has taken additional action to reduce power

consumption while the processor 110 is in the low power state, such as blocking clock



The net hod descri bed above in connection with Figure 2 is not limted to

i ndi cation of pending edge-triggered interrupts. The interrupt pending

i ndi cati < utilized for both edge-triggered and |le 1l ed
interrupﬁgp%?ﬁ}?ﬁg foregoi ng specification the invention Eggﬂ g%ﬁﬂﬁiscribed
with reference to specific exenplary enbodi ments thereof. It will, however,
be evident that various nodifications and .changes may be nmade thereto

wi t hout departing fromthe broader spirit and scope of the invention as set
forth in the appended clains. The specification and drawi ngs are,

accordi ngly, &Rnkie of REAHEEIdagesher the YeWérahdndfenicat R8T 124haRdedithdsd €St ri cti ve
sense. Reference in the specification to "an enbodi nent," "one enbodi nent,"
"some enmbodi nepansin Hrthergespenscdorihe assarion of thepnfersunt pepding spmpkildul ar f eat ur e,
structure, or char St 4G 1 L t it 1 odi nent s
s imel uded i at [LAnCEAHE HAREH RERpLA GORAST s el So iR

enbodi ment s, difteripe commodentsitiow confinenivea edgadriggepdanr knelasggered iaemaptbodi ment |, "
"one enbodi nent, " or "sone e di.ment s". are not..necessari.ly all referring
to the same enbiubRAed s GORIMIH dofita e Rae: e mbaing s 1 "R
net hod, conpr ipsivBGnaREihddoalit $14GHS presbi 1 MGis@fts GRGReini paRliRcignal Brr upt
signal to a processor; and delivering an interrupt pending signal fromthe
processor to 40 ipdifele s RwerTRmagunang unit 124 tpfan EeTRBY ispendingamd the f urt her

conprising th M@{ [?a&atg j ing the processor to enter a

hi gh power st§¥e i f T he pr%gggcﬁﬁeﬂs&?\’n&g&%bw power state when the
processor del i ver slit dng embodimenyp the pervdssng! Kl igeed dedaet pindonbe imerngpygenent
device. 3. The t hod claim?2 erein deljvering an interrupt .pendi ng
St onal i nel s el 1o ThE FrredRRB e Srer e erPierBE R esoo:
to the power rBRaGPRRSY ortkeyih @EthAetherdighial) Flog enfpha khel intBeum Quiligdsifint ween a
single processor pin and the_power nmanagenent device. 4. The nethod of

clai m 3, wher &3 sbapa PRgYitthallpnting saiatsrrar sigah dbe Bropssgi I8 Ga usspdelecti nel udes

the power ManaGEARR e BMcERTBBIS RliichiR IR IR APastdr@SHorthdAR up®. A Net hod,
conprising: asserting an edge-triggered interrupt signal to a processor;

setting a bit panditg/foating ppinbrres signaliwadiuerstp inglicates flcating pigtrenioper 4 s pendi ng;
R T T T
interrupt is p&ﬂdxieﬂtge hssertion efthp dltdrrupgpdndmgfftoatessant eiror dgiatwas medkd an
interrupt is pﬁ{i]di n rocessqr is in a low power state. 7. The

only if the pro
met hod of cl ailffi'gte %Qﬂglﬁépblebmpgﬂﬁl BRJEFRPt he processor to enter a high
power state if therp@ldriabowrh thd@sdERGEHHOE ddsEyRe biSirdhbt pondinBeihiluRdt | S

pending. 6 “"\fll"}l'/s"oc')h(%}? {woo5s-fzﬁ§so(gitlfégé§lérlte§il o)r %1{)t5 a(.)sgaBrtSed), other embodiments are possible
where more that one state can be communicated over the interrupt pending signal.
Also, although the system 100 includes a single signal line for the interrupt pending
signal 111, other embodiments are possible using more than one signal line.

The system 100 described above uses an interrupt pending signal 111 delivered
from the processor 110 to the power management unit 124. Other embodiments are
possible where instead of the processor delivering a signal to the power management
unit, the system logic device or other system component may periodically poll the
processor to determine whether an interrupt is pending or not.

The system 100 described above includes only one processor 110. However,
other embodiments are possible where more than one processor may be included in the

system. The pending interrupt indications from the separate processors may be

logically combined to form one pending interrupt indication to the power management



8. The method of claim7, wherein causing the processor to enter a high
power state includes deasserting a stop clock signal delivered froma power

_rranage_rren\t,voqg)ﬁii&mto the processor. 9. A system conprisi BT R PLRSESSOr
i ncluding a 1 ocal interrupt controller and an interrupt penal ng si gnal

output; an input/output interrupt controller coupled to the processor, the
| nput/output interrupt controller to deliver an edge-triggered interrupt
signal to the processor; and a power managenent devi ce including an

i nterrupt pending signal input coupled to the interrupt pending signal

out put of the upitQeessmE ﬁom%qaag&%mﬁt 129 n@§3&edve hREpatid BbfchRIn RENdI Ng
signal in response to the delivery of the edge-triggered interrupt signal.

©10. The syst efpdofdhesepqrate pigsess@isn t he processor further includes a stop
-clock signal inpugy . : t | ' I i in

response to an assier}%“?rg%lﬁﬁﬁglﬁgﬂérgpoqgﬁ%%ﬁ%gﬁgﬁgwE{)@&P %@ﬁ%gﬂ%élhgr%%%tgenent
device. 11. Thendystsevheolsiog edgmtigperddintepawerArtnadéomntedgeriggaed 0 cause

t he processor .to enter a high power state if the processor is in a |ow
pover ot at o witdimial sl L B e Ab GG AT PG oS o Wy o em of
claiml |, wherRkdqot e Wﬁaﬁﬁgm@ﬁﬂ&n_&e A BI6CcE 220 AR Sterni}R pBE S 1o
enter the high power state be deasserting the stop clock signal. 13. A

power nmanagemERROSERIPiteeRoen mBPAZs ARy devine that anrintarsert frreatling: Shypraeri nput, an
assertion of mﬁgée%ﬁ{ &é-&g:% WRERHoP GnSiwdRHavd Rislifdhfi Ao, WeBlocRofy, gcessor has

an interrupt pending; and a processor power managenent signal  output, the
power managenepterniestionds madecaus whether the proesswis in@ lenpeweratds gmopdifdre st at e

by signaling tp?octesrggr R %8&%%?&5 pgv(aer%patte? Ehe}m %i%clz 240 i\rll\gczgezzs{ tHe?t}lzo%gl system

operation continues and no action is required by the power management device. If,
however, the processor is in a low power state, then at block 250 the power
management device causes the processor to enter a high power state to allow the
processor to service the pending interrupt.

The method described above in connection with Figure 2 is not limited to
indication of pending edge-triggered interrupts. The interrupt pending indication can be

In the foregoing specification the invention has been described with reference to
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 in a

restrictive sense.

nn " &

Reference in the specification to "an embodiment," "one embodiment," “some
embodiments,” or "other embodiments" means that a particular feature, structure, or
characteristic described in connection with the embodiments is included in at least
some embodiments, but not necessarily all embodiments, of the invention. The various

appearances of "an embodiment," "one embodiment," or “some embodiments” are not

necessarily all referring to the same embodiments.



PCT/ USOL/ sO(>;, high power state via the processor power nanagenent signa
if the processor is in a |ow power state when it asserts the interrupt
pendi ng Sﬁ@ﬂﬁh&u%4 The power nanagenent device of claim} %T&ﬂﬁﬁaﬁkﬂ t he
processor power nmanagenent signal is a stop clock signal, urt h
wher ei n the power managenent device causes the processor to enter a high
power state by deasserting the stop clock signal. 15. A processor,
conprising: a local interrupt controller to receive an edge-triggered
interrupt signal; and an interrupt pending signal output, the processor to
assert the interrugfai@endi ng signal in response to the receipt of the
edge-triggered interrupt signal. i 16. The processor of claim 15, further
conprising a stop Wihgkw clajmgetkis: i nput, the processor to cease executing
instructions in response to an assertion of the stop clock signal, the
processor further, to recommence execution of instructions in response to a
deassertion of thel.stopAwoietiold, @ngmaing: s . AYy. Ae. AR AR A A3e. A?. A
(meB?@X\Xt hi 1z erﬁ ned e al 1o a pr OLn &
+~yt o] d_ZU] ca] ca] cHFEHE] FLGe8sTAaarIed e uPL tEReh [0S 0% ] ca] ca] ca] ca] ca] ca
] ca] c*a] ca] ca] ca] cadlivtiadLa iR e igbaah£higlatrbw' e PrbdebDr to a power
ol #3&: {qugb]X]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca] ca] cal] ca] PaMRIeB deNice a] ca] ca] ca]calcal ;' ' O(5(8(D(S((()!,,-O -/ M 0000
1"11223 4y44E566| w mhc”Y] c] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caLﬂca]ca]ca]ca]ca'666 7y77788a889] 99: X: :
270 ] " <u<<<S=X=f Zv=>7@e method of claim 1, further comprising the power management

@xeni o0 el Ualealan sebsal ol st L sl ShahARhRbgPLs ) o ool

;" <u<<<S=X=f gm’%@e when the processor delivers the interrupt pending signal to the power

@ xsni d_Y] c] ca) ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]c
a] ca] ca] ca] ca % u eﬁﬁ%ca]ca]ca]caanK—&le@éu&f() 10% u& () -

10% u& () - &10% u& ()-"10% u& ()-h10% u& ()-+YD10% u& ()--$?\ XcD- & 10% u&Y‘Vd.
0% u& ()-s 10% u& ()-0&10% u& ()-1!'s10%-& ()- s10% & ()- s10% u& ()-

dE- &510% u&610% u&S( ) - SBIPOBethia! qfclairs 31 BhereiB ¢l vernSHOIGD(Pendiog Sesal e () - s&l
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management device over a single signal line coupled between a single processor pin

and the power management device.

4. The method of claim 3, wherein causing the processor to enter a high

power state includes the power management device deasserting a stop clock signal.

5. A method, comprising:
.asserting an edge-triggered interrupt signal to a processor;
setting a bit within the processor indicating that an interrupt is pending; and

polling the processor to determine if an interrupt is pending.

6. The method of claim 5, wherein polling the processor to determine if an
interrupt is pending includes polling the processor to determine if an interrupt is

pending only if the processor is in a low power state.

7. The method of claim 6, further comprising causing the processor to enter

a high power state if the polling of the processor reveals that an interrupt is pending.
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9. A system, comprising:

a processor including a local interrupt controller and an interrupt pending signal
output;

an input/output interrupt controller coupled to the processor, the input/output
interrupt controller to deliver an edge-triggered interrupt signal to the processor; and

a power management device including an interrupt pending signal input coupled
to the interrupt pending signal output of the processor, the processor to assert the

interrupt pending signal in response to the delivery of the edge-triggered interrupt

signal.

10.  The system of claim 9, wherein the processor further includes a stop
“clock signal input, the processor to cease executing instructions in response to an

assertion of the stop clock signal by the power management device.

11. The system of claim 10, the power management device to cause the
processor to enter a high power state if the processor is in a low power state when it

asserts the interrupt pending signal.

12.  The system of claim 11, wherein the power management device causes

the processor to enter the high power state be deasserting the stop clock signal.

13. A power management device, comprising:

an interrupt pending signal input, an assertion of the interrupt pending signal to
indicate that a processor has an interrupt pending; and

a pProcessor power managefnent signal output, the power management device to

cause the processor to enter a high power state by signaling to the processor to enter the
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15. A processor, comprising:
a local interrupt controller to receive an edge-triggered interrupt signal; and
an interrupt pending signal output, the processor to assert the interrupt pending

signal in response to the receipt of the edge-triggered interrupt signal.

16.  The processor of claim 15, further comprising a stop clock signal input,
the processor to cease executing instructions in response to an assertion of the stop
clock signal, the processor further to recommence execution of instructions in response

~~~to"a deassertion-of the stop clock signal.



