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present invention pertains to the field of conputer systens. M -
particularly, this invention pertains to the field of avoiding race
conditions when using edge-triggered interrupts. BACKGROUND OF THE

| NVENTI ON whanyosefso t oday' s m croprocessors (referred teCceEBSti/psECESSOr S”

herei n) support a protocol in which the conmputer systeminterrupt
controller is split between the processor and one or nore external
interrupt controllers. The portion included in the processor is typically

referred to as a "local” interrupt controller and the portions rmaintained
n external devi caprraeD kD APARATUSFOR AFoIMERACKINIAHGRUL * | nter rupt
controllers. These interrupt controllers may support both Tevel-triggered
and edge- triggered inter Wﬁﬁ'ﬁ@%’&?l@%@“‘h MNIFRRUPAR, sone external devices

maybe capabl e of delivering edge-triggered or level-triggered interrupt

i ndications to_the processor's |local interrupt controller wthout any

i nt erveni ng exmmw interrupt control ler. Wen a

llevel -triggered i NYRIprdadt inenGAPbrding et it ESreSngdulePHhdAAE Migaput / out put
interrupt controller to the local interrupt contrdller, the interrupt
remai ns pendi r§EeHarynis mvention pegitsie the firld ahaveifing messprdiionoyheppsing  an expl i cit
acknow edgenerydgatﬁggc@gﬁﬁeyr@gs_f romthe processor. However, when ’ '
edge-triggered interrupt signaling is used, the input/output interrupt
controller does not need to "renenber” that the interrupt is pending
because wi th pJEGROUND eFIg INVENTION Signaling the processor does not
acknow edge the interrupt. Edge-triggered interrupt signaling has some
advant ages over | QYPffP&ggéﬁmé?fm?SFﬂf SHsH 0 as ‘mseeessers Thatelp) WERPH% age i s t hat
the processor peddoldy @hich thd @mPakRAWARERup: EXENRSs MMfbeiicaltis reads that are

required with | evel -tdrlggered interrupts, thus_inproving .
processor and one or more external interrupt controllers. The portion incladed in the

processor is typically referred to as a “local” interrupt controller and the portions
maintained in external devices are typically referred to as “input/output” interrupt
controllers. These interrupt controllers may supimrt both level-triggered and edge-
triggered intetrupi signaling. In addition, some external devices may be capable of
delivering edge-triggered or level-triggered interrupt indications to the processor’s local
interrapt controller without any intervening external input/output interrupt controller.

When a level-triggered interrupt signal is delivered from the input/output
interrupt controller to the Jocal interrupt controller, the interrupt remains pending in the
input/output interrupt controller until an explicit acknowledgement is received from the
processor. However, when edge-triggered interrupt signaling is used, the input/output
interrupt controller does not need to “remember” that the interrupt is pending because
with edge-triggered interrupt signaling the processor does not acknowledge the -
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 pesrformance.

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

input/output interrupt controller to the local interrupt controller at about the same time
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overall system performance. Edge-triggered interrupts cause a problem
however, in the area of power managenent. In particular, if a 2 June 2005
edge-triggered interrupt is delivered fromthe input/output in erruﬁ%
controller to the local interrupt controller at about the sane tinme 1 22
June 2005 WD 02/054260 PCT/USOL/ 50655 that the processor is entering a

| ow- power BOaYE4260 he i nterrupt will not be serviced PdoeC@EUSBSSt he processor
is not currently executing instructions due to the | ow power state) and
the processor will remain in the | ow power state because the system s power
managenent | ogi c has no know edge that an iﬁterrupt is pending (the

i nput/output interrupt controller does not "renenber" the pending

edge-tri ggere%atmegfoeégaﬁé)emﬁgu% rr%otuJalesta'tenﬁ'l@fn{eHﬂ;twﬁ \1ervidgndi ng and

unserviced unti| the power manage I'ogi ¢ causes e processor to enter
a hi gh power sbeseuse theBrogegsoris g ctenidrexepydngdnpireciensdue o ﬁieg’“i mvemcy t hat

results from eqaeuididaRted iRl HihaoRbo biltbehsd fByRLAERRROT 2t about

t he same e processor is entering a | ow power ate results in | ower
overal | syst e rfanpgepens fogis hesaio priviedae thatiam tspryny fstpending &he pRyoRE y| t i n

functi onal fa'1htb&ﬁ$§cont@01]§%@srn@{ eems}h @l@b&aﬁlﬁ%&iﬁ&%ﬁt&d@m&ﬁlﬁ@j Thiis 99er ed

interrupt is directl \ér del i ver ed eri pheral rocessor w thout
any visi bilityheigforyy einﬁmﬂemwpwswﬁeémlﬁw powmaw?me@ﬂogwaum anot her

i nput / out put Itﬁgp%cemtmé;,@m kigH ﬂo%gta&daé@qoﬁmer%@.ﬁeﬂm THRYEn& COnnection
to the power managenent As with the edge-triggered casé described

0
above, the povk e Eﬂéﬁﬁéﬁ%ﬁ%ﬁl@e‘ﬁ&é“%‘“&%Wcéﬁﬁﬁr@tﬁb&é%éﬁmet he pending

interrupt in guaeheGRlbssof RRnIHEMRGESS Rfwel ke £ RABH bwlefbvarall §¥eROVEr state for
too long, resulting in_ _|ower overall ?/stem performance | ost interrupts,

and functi onaIPelf%“?Tﬁ?@'élosﬂﬂF‘EPtslﬂES@M ElWSRAW NGS The i nventi on

will be Undel’StOOCIA&@ﬁﬁeﬁxﬂlhérﬁ/ocfcﬁr@Whénﬂ@evgﬁﬁ%e}e@ﬂ%eﬂﬁﬁgdtnﬁ&l&%v&b%/en 3;' O\év
I ments of e |1 nventi on I C

and fromthe acconp%% rawi ngs of
however, shoulb¥2REeh totﬂg%l%??ests‘?f viihpit pnyvEsEiLiontg s EnPBYPUERSt IMHEPE peci i ¢
enbodi nent s controller, or if another input/output interrupt controller is used that does not have a
connection to the power management Jogic. As with the edge-triggered case described
above, the power management logic has no mechanism to detect the pending interrupt
in the CPU. The processor may remain in a low power state for too long, resulting in

lower overall system performance, lost interrupts, and functional failures.

BRIEF DESCRIPTION OF THE DRAWINGS
| The invention will be understood more fully from the detailed description given

below and from the accompanying drawings of embodiments of the invention which,
however, should not be taken to limit the invention to the specific embodiments
described, but are for explanation and understanding only.

Figure 1 is a block diagram of one embodiment of a system including an
interrupt pending signal delivered by a processor to a power management unit.

Figure 2 is a flow diagram of one embodiment of a method for avoidiqg race

conditions when using edge-triggered interrupts.

DETAILED DESCRIPTION
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

2



described, but are for explanation and understanding only. Figure 1 is a

bl ock di agram of one enbodi nent of a systemincluding an inter44p 1
signal delivered by a processor to a power nmanagenent unit. FI%%I’%"??@OF
fl ow di agram of one enbodi nent of a nethod for avoiding race conditions
when using edge-triggered interrupts. DETAILED DESCRIPTION Figure 1 is a
bl ock di agv@m/sfzéone enbodi nent of a system 100 for apaimhonmessr ace

condi tions. when using edge-triggered interrupts. The system 100 i ncludes a
processor 110. The processor includes a |local interrupt controller 112. The
system 100 2 22 June 2005 WO 02/ 054260 PCTI'USO1/ 50655 al so includes a
system | ogi c device 120 that includes a power managenent unit 124 and an

i nput/ out put i t) - r L.ne I ssi bl e that

i ncl ude ot heraﬁ%gﬂuguegtsa S’&%gltlsggéadﬁﬁéﬁ 132 g@’?ﬁ"%@%&‘.ﬁ%&%ﬁr’g‘%ﬁ‘ﬁ‘%ﬁ? al?lg t he | ocal

i nterrupt contapgPpréptpytinterptyepislienddy:i Qtbas empgdinients kg dessible hatringhider al  devi ce or
another | nput /il iiesiuft &F ity inGQRifGhlp o teDI MR EQbRkf1o] Nt errupt
controller 122 asserts a variety of interrupts to the [ocal interrupt
control | er 112hesApvasey ntiscludp g pdsaherd dewice ergudtiyy ingutigiiget inteamgfe of r easons.
Sonme of these Lo upts may be edge-triggered and sone nmay be

| evel -triggered. As interrupts are asserted by the input/output interrupt
control l er 122, theeohoprutineiagearaillor At esseripavaiey ef ipesupisd@ ¢ i cati on of the

asserted inte rlécblﬁﬁt&upt-rc{aﬁtro@%ﬁ. HRAFRGHE B as&éﬂ%\é folg;a?\ﬁdé:xgﬁge bfksonhet her the

processor 110 is in a |low power state or a high power state. The power
nmanagenent uniSema giAhess ipleEuptsynag be gsieertigassed endispme opy be I¢velirigiowrAst at e by

asserting a StirQéPruPtlsﬂﬁkssé‘d'e&%gi%ﬂ@outﬁtﬂ%&upt@&ﬂ&gﬁ& BhS p@ef POSSi bl e using
ot her techniques tor controlling ‘Eovyer consunption in processors. The
processor 110 MepgeRest yngf 124 0seeiiewncifieation of e evsetefl iterBRiponse to an assertion

of the stop clock Th gt mirkGmeltdSic PAYBKrolXR/MAEE BR Blocdtttr 1042 aRlvACES t he

processor 110 ) .
power state or a high power state. The power management unit 124 places the

processor 110 in 2 low power state by asserting a stop clock signal 113. Other
embodiments are possible using other techniques for controlling power consumption in
processors. The processor 110 ceases to execute instructions in response o an assertion
of the stop clock signai 113. The power management unit 124 places the processor 110
. ,"i‘l':l'tb‘“é“hi"@h"p‘ﬁ%‘r‘ﬁﬁté by deasserting the stop clock signal 113, thereby allowing the
processor 110 to resume exeéuﬁon of instructions. In addition to asserting the stop
clock signal 113, the power management unit may take additional action to reduce
power consumption while placing the processor 110 into a low power state including
blocking clock signals and reducing voltage levels,
In order to avoid the race condition that can occur when the power management
- unit 124 places the processor 110 into a low power state before the processor 110 has
an opportunity to service an interrupt recently received by the local interrupt controller
112, the processor asserts an interrupt pending signal 111. The interrupt pending signal
111 alerts the power management unit 124 that an interrupt is still pending in the
processor 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. ¥
_ 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



into a high power state by deasserting the stop clock signal 113, thereby

allowing the processor 110 to resune execution of instructionse
addition to asserting the stop clock signal 113, the power naﬁ%%éﬁgﬁ?%ﬂgq

may take additional action to reduce power consunption while placing the
processor 110 into a | ow power state including blocking clock signals and
reduci ng Wibvages evel s. In order to avoid the race ceomusbisssst hat can
occur when the power nmanagenent wunit 124 places the processor 110 into a
| ow power state before the processor 110 has an opportunity to service an
interrupt recently received by the local inferrupt controller 112, the
processor asserts an interrupt pending signal 111. The interrupt pending

Signal 111 al gaiol RO Ll BRRAEHR miinedafhy I/13heAl i €1 TUPL TS ST

pending in the processor sponse”to the assertion of the
i nterrupt pend¥Rys Bifethar respame toglisassegorvas thermieraiginoeding signdl 111124 deasserts the
stop clock signal ﬂa%ﬁbodﬁrﬁﬁfs%)ﬁdﬁéf)eﬁme%#vﬂ ot Oﬁlgmpﬁl?lﬂfm?&tol resune

ep .

executi-ng instructions and to service th ending interrup f the power
managenent uniifterppyconiElers frensmaricate edgrdrisened pPUrretwsgerd incoupdwer

consunpt i on whiirh@ly o6 PEREEIICHithtQieliRrid %Hﬁcaﬁnﬁ}’:‘ﬁfﬂg’}?ﬁﬁ%ﬁs{t@%’ such as
bl ocking clock 3 22 June 2005 WO 02/054260 PCIT/USOL/ 50655 signals or

reduci ng vol t XGEE mapageiRenf W 136 fhe progessea dldraesatts thiipterruppppndipg Aigneldd! t hose

actions in fund @k 18 % POGE mhiedndBt AR IS thir Min@frurk RGedal Bid Pt pendi ng
signal 111. In enbodi nents |ncFud|ng peri pheral "devices or another other

i nput / out put  SysiEeheulhie beoyglit togy igkpewerlsiae- conmuni cat e edge-tri.ggered or

| evel -triggered in6ielcHibbdimentliteBfobdsior i D kG dRiQEE 53 Rr ik hierifhdt hOUL _
delivering a notjfication of the interrupts to the power nanagenment unit

124, the proc@%YPEs signehills Ot enbpdimentsprcgiopsibly whsesrier inferrupt nynding signal  t o
indicate to tlfbemﬁ\gﬂ&éddﬁ&%ﬁﬂﬁﬂﬁ%&xdflﬁ al, FoflexhAL, dRFntbRbSlehiditiisighd Pending and
the system shoul be_bnoug@t_to.a %%gh pgheé stase.bﬁ%(%%gmgnbodinent, t he
processor 1107asderes piahlonine prin erygsicpakeThemrasssrai pio capusaapdigt si gnal 111.

Qt her enbodi meiivEhiRihe pResst Do ek HeREr ah BIsHisH iR the RGN Si gnal
pending/floating point error signal was used to indicate a floating point error or a
pending interrupt. The system logic device 120 may likewise use a select bit to indicate
whether the assertion of the interrupt pending/floating point error signal was used to
indicate & floating pointerror or a pending interrupt. - -

Further, although the discussion above describes an interrupt pending signal that
“has only two states (eith€r assérted or not asserted), 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 periodicatly 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



is nmultiplexed on a pin with another signal. For exanple, the interrupt

pendi ng signal nmay share a pin with a floating point error si I
processor 110 can use a select bit within the processor 110 tgglzn"ld'l]@-%?eoos
whet her an assertion of the interrupt pending/floating point error signal
was used to indicate a floating point error or a pending interrupt. The
system | og@ 0H&¢ite 120 may | i kewi se use a sel ect bitPEHUSONSsESat e whet her
t he assertion of the interrupt pending/floating point error signal was used

to indicate a floating point error or a pending interrupt. - Furt her,
al t hough the di scussi on above describes an interrupt pending signal that
has only two states (either asserted or not asserted), other enbodi nents

are possibl e whereoriBwihidtag@Rft ShabFmG-He: SHTNLSALEPVEr the
i nterrupt pending si %nal . Also, although the system 100 I ncludes a single
i

signal |ine fdPRPEeSRPEEPRFFendi ng signal 111, other enbodiments are

possi bl e using nor Bighkans A dz@RF odeleMBodindiors ¥ehs ol Biaklgsed | bed above
uses an interrupt  pending signal 111 delivered fromthe processor 110 to
t he power nane?@&i‘r’ﬁ’f‘if‘” jufingjede-triggered inteappsy) dhiiblonk 210 edze Figgarh| e wher e

instead of thanprpeiessaled BRlpioé@EdNAn Btefi® Pebing QeraNSasRPMEfoniBPAgENENt  UNI T,
the system| og}i c device or other system co%onent may periodically poll the

processor to CECEFIHNWEPARAERRECMER d7vice ahbiqsh?2l; dhejutrmmiphepnding si@el The system

100 descri bed eqfvsosto hegdwetiama@iibt dONR tAf MGRSTPIis pehfing. IOWBIRF . Ot her

enbodi nents are Epossi | e where nore than one processor rrg(g be included in
the system THESFOHEFTEC PATEIY pierwisnbave tisindoraatopofd Rlerk 22bpar at e processors
may be | ogi cabknhimOonis Med af © whethdi e PReRAR il Wlow PSwRE EktPbr no 3 BAL 1 On to the
power managenent 4 22 Ju 054260 PCT/ USOL150655 unit 124 or

lune 2005 WO 0O :
the power nandGEHERE ”ﬁﬂ?f‘ﬁ’i’é’ﬁw‘?’fﬁ?w’rtﬁeﬁé’foﬁﬁz‘g indicaies hat gomal et i on from each
of the separ abgerpivneRises fid nd-icgot iereguifed bypthd poet Find@mdiNddiceofe enbodi ment  of
a method for avoi dltEg race . conditions V\/alen BSI nz% ?hdge-trl gger ed
interrupts. APOBTSRE BRGSOLR N IYEPRET $ife gt block 250 the power

management device canses 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
tilized for both edge-triggered and level-triggered interrupts.

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, o be regarded in an illustrative rather than in a
restrictive sense. ,

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.



interrupt is asserted to a processor. An interrupt pending signal is
asserted fromthe processor to a power nanagenent device at blggk‘{]@?@.zm
i nterrupt pending signal exposes to the power nanagenent device that an
interrupt is pending. The power managenent device woul d not otherw se have
this information. At block 230, a determnation.is nmade as to whether the
processor is in a low power state or not. If the processor is not in a |low
power state, then block 240 indicates that.normal system operation

continues and no action is required by t wer -managenent device. |f,
however, the processor, is in a |ow power state, then at block 250 the power
managenent Wt is ®s the processor to enter a high power state to allow

the processor to service the pending interrupt. The nethod described above
in connection wil A methed eomprisingiot linmted to indication of pending
edge-triggered interrupts. The interrupt pending indication can be

utilized for dssariingogpdgt-tigyered dntersur sigealdtont i iggeioatbut intesrupbgsmgollg t he
foregoi ng specification the invention has been described with reference to
speci fi ¢ eXespddawithie s bpstinpicdevice teplocal libtersipt contivdlerloeated Withiewai dent t hat
various nodifications and changes nmay be made thereto w thout departing
fromthe b@ﬁ@ﬁﬁhﬂaﬁﬂirit and scope of the invention as set forth in the-
appended cl ainms. The specification and drawi ngs are, accordingly, to be

regarded in agliverink 8k (édip® péridin 2ol grial B6m the froccs®F td 4 Séviit ManBtatont Igf er ence

in the specification to "an enbodinent," "one enbodinent," "Sone

enbodi nent g, ... i .§" means that a particular feature,
ffocateﬁfuﬁthﬂh’ﬂggﬁﬁ’f&glc escé.

structure, or charac r'i bed in connection with the enbodi nents

oo Sed | 3SRl SO TR Bl ASb FGEORP B e
(ot ho s amBERBURIP AL SEER DSV ARG BmosRE o 8 oW powed ite Whil he' 1 ©1 !
processor delivers the interrupt pending signal to the power management unit.
3. The method of claimrz, wherein delivering an interrupt pending signal includes
deliveﬁng the interrupt pending signal from the processor to the power management unit
over a single signal line coupled between a single processor pin and the system logic
- device.
4. The method of claun 3, wherein causing the processor to enter a higﬁ power
state includes the power management unit deasserting a stop clock signal.
5. A method, comprising:
asserting an edge-triggered interrupt signal from an input/output interrupt controller
located within a system logic device to a local interrupt controller locéted within a
iprocessor;
setting a bit within the processor indicating that in interrupt is pending; and

polling the processor to determine if an interrupt is pending. -



What is clainmed is: 1. A method, conprising: asserting an edge-triggered
interrupt signal froman input/output interrupt controller [|ocabefNétdnes
a systemlogic device to a local interrupt controller located wthin a
processor, and delivering an interrupt pending signal fromthe processor to
a power managenent unit |ocated within the systemlogic device. 2. The

met hod of claim1, further conprising the system | ogic device causing the
processor to ent a higt wer state if .th rocessor. is in.a | ow power
state when the 6;&8%@@@8?0@&?% r‘@mp?%%&lﬁﬁm"eﬁﬁ%* i “E’P&#aﬂl to the
power managenent unit. 3. The nethod of claim?2, wherein deliyveri.ng an

i nterrupt paFERpgs Brding includes pallige thegrosestor i daisraueit @ IRIEERPURRATYE si gnal
fromthe processor to the power nmanagenent unit over a single signal |ine
coupl ed betomeif the progegsos isin edes povensiate.-and the system | ogic device. 4. The
met hod of claim 3, wherein causing the processor to enter a high power
state includes th&hemethod vhelsigeiduthen pompriingymiasiog thg procgssoploshisekighgnal .

5. A nethod, conprising: asserting an edge-triggered interrupt signal from
an i nput/ ougouet state ifthé pelling of the plobessor revahitthal awiriérrupt & peydihgem | ogi ¢ devi ce
to a local interrupt controller |located wwthin a processor; setting a bit-
within the proc@syRy methed 6£dIAiRD7, Whedein dhubiig He/prdtessobtolepfé b igh paover pol | i ng
the processor to determine if an interrupt is pending. 6 22 June 2005 6.
The met hod_s&fteiﬁblaa@éass%ﬁ%s% BREK 5igfh1 ubRyPLIOFRR 8 BowhidnslRbandit bt i f an
interrupt is pending Includes Bolllng the processor to detérmne if an
interrupt i j {1 1he. Is in a low power state. 7. The
met hod of (I: afé%q‘gm?%??ﬁé%n?gﬁp&r&?’&%%ﬁg ﬁ’glgsﬁgft he processor to enter a high

9. A system, comprising:

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

a system logic device including an input/output interrupt controller coupled fo the
processor, the inpul/output interrupt controller to deliver an edge-triggered interrupt
signal to the processor; and

a power maﬁagement unit located within the system logic device including an

interrupt pending signal input coupled to the fntermpt_ pending signal oufput of the
processor, the processer to assert the interrupt pending signal in response to the delivery
| of the edge-triggered interrupt signal.
10. The systeni of claim 9, wherein the processor further includes a stop clock
signal input, the processor to cease executing instructioﬁs in response to an assertion of

the stop clock signal by the power management unit.



power state if the polling of the processor reveals that an interrupt is
pending. 8. The nethod of claim?7, wherein causing the processo2taPeos
hi gh power state includes deasserting a stop clock signal delivered froma
power managenent unit |ocated within the system|ogic device to the
processor. 9. A system conprising. a processor including a |ocal interrupt
controller and an interrupt pending signal output; a systeml ogic device

i ncl udi ng an. i-nput t put 10k errupt ntyoller ¢ ' rocessor
the | nputs out pucty ARE PRt Slad Vg sihonfl mhRlgRnE iR chile 08
interrupt signal ,to the.processor;..and a power nagenent. unit .l ocated

Wi thin the BYSEHH G Rk POTT FRIGBE REPCSHOTF M MRV, SRS M nal | nput
coupled to the interrupt pending sjgnal output of the processor, the
processor tRJOESEEagsertndicinfersuntspandisg signadly si gnal in response to the
delivery of the edge-triggered interrupt signal 10. The system of claim9,
wher ei n" t he pr od@sEhe systenafelaim A &) wikpsein theromier mprasrmenfugH 4AUSET{HAtL | t he
processor to cease executing instructions in response to an assertion of
the stop clpotessorémentertie higleppeuastateigrivgssading therstdp. clatbkaienaline 2005 11. The
system of claim 10, wherein the power nmanagenent unit causes the processor
to enter a high power state if the processor is in a | ow power state when
the processor asserts the interrupts pending signal. 12. The system of
claim1l1l, wherein the power managenent unit causes the processor to enter
t he high power state by deasserting the stop clock signal. 8



