; €3e8B8>>?@@\B6TBTB h72 0 AUG 2002 | NTERRUPT CONTRCOLLER ) 3ACKGROUND The
invention relates to an interrupt controller. A device (a disk contrdDIAl6,20
for exanple) of a conputer systemmight interact with a 5 microprocessor of
the systemto performa specific function (retrieval of data froma hard
drive, for exanple). In this interagiTERRUPTC OIFROELPR gt need to
tenporarily interrupt ongoing operations of the m croprocessor so that the
m croprocessor may service the device. BACKEKBAYND the microprocessor
m ght instruct a di 0 | ock of data froma hard
di sk drive, and v\,h|11§’lé rt?\%g% 'leha?{:sésr’l??%lfﬁk}?%?rrgg?r| eving the data, the 10
m croprocessor n g dwef(ammmbmmlleo[ﬁereaampln);qf aoipugssyseecmighnintgrac gihitam
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M Cr opr 0Ccessolfor &MAMpWAYIr 18]s ihleRcEa) thedevied might ﬂ&ﬁ itd yemipbrarify BtepRpOGROREr | S
to generate an interrupt request. In response to the |nterrup request, the
ni cr opr ocessoPPERFEPRSAL tRe ff’@ﬁ&?ﬁ?“'&?sﬁ 5P ‘Qﬂé}ife’ﬁlféoljé‘?ﬁ?ss%m%wlﬁﬁ hs9eYis% i ons to,
for exanple, read %Bﬁeﬂa{p?e {HeAoD r%cés\é&trﬁfgmsmrcva HOEcIFRK BerdE S LR IQRSET
on the data. An interrupt request Is typically comunicated via an

i nterrupt reqdestiros ghatl diskainvarmnédgie theidipgeoriplienisertriening thedawsthe t he
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i nterrupt reqadet thehohtenllel re2leves ihg geatr aud stmteuhetdpm in @ epseest memotyy fiecahtroller then
i ndi cated by th ehll g% Ig sétate &eolther high or Iow of the interrupt
request si gnafmg RgELY ?lmé&‘(}fgo?efégered interrupt request is indicated by a

predet er m ned trane)hé wemf@fthdckmrrblﬂﬁrwmmp‘y 1Heeﬁ;mptocess@~riaio, geAfrdican iv¥edpt request.
triggeredint rrug I}I‘est is indicat edb edete mnedl ic |evel of
the interrupt ‘FEF %‘?Ft%ﬁ ﬁﬁf&?m’p”“'tqb‘ﬁté My ?fte T §PCRIbL e RASraRRSPRADGT FWs
that may needodddehdddeRBbhdB, RF cidhhiel Peallitits QIR PGS FRAYste thehld and e sk B Yions
devi ces that may generate interrupt requests. However, the m croprocessor
may have onl ybaspéon thedateupt request input pin and t hus may only process one
interrupt request & iferh E’Fequé'é?xs&?ﬂ:é’a@lykbﬁa%:ﬂicbﬁ&%anﬁﬂi&r@@PG?;HE&E:gﬁMS?%

ﬁlght have an |nterrupt control er tO recel ve |nterrupt request signal s
fromthe deviqdes Tiggereginterryns requpst e interiypt requestBanat changss lagieal siats s fgm
these signals, hlgﬂ%e%af §&tk 1O B%ﬁé]rskﬂ?é f6rAMBHE) BlindidafBnt Qitérhﬁ:‘)t rcquesE) A %eﬁcl

nlcroprocessor servi Cl ng. One SUCh |nterrupt control
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transition of the interrupt request signal, and a level triggered interrupt request is indicated by a
predetermined logic level of the interrupt request signal.

A typical computer system has many devices that may need the attention of the

25 microprocessor and thus, has many devices that may generate interrupt requests. However, the
microprocessor may have only one interrupt request input pin and thus may only process one
interrupt request at a time. To solve this dilemma, the computer systern might have an interrupt
controller to receive interrupt request signals from the devices, prioritize any interrupt requests
that are indicated by these signals, and direct one interrupt request at time to the microprocessor

30 for servicing.

One such interrupt controller may be the 8259A programmable interrupt controller made
by Intel. The 8259A interrupt controller may receive up te eight different interrupt request

signals on
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2 0 AUG 2002 its eight interrupt input pins. Because nmany interrupt 2007
requests may occur during a short interval_of _time, the 8259. A cont IZOUI Neﬁr
prioritizes the interrupt requests and (V|a an output interrupt request
signal) furnishes indications of the requests one at atin to the
interrupt request f .t I the interr
controller agl'lt(lsl%%t té@ ##l%pnt 1rnrsug aggéegﬁ%’?t‘%%ﬁ‘%%l n-o yoﬁcg”r%ﬂcr% 8cé’§%
to i ndi cate adf tinnd, ererQ25P ArcequeRt pn(a‘mzesnﬁhermcrp.tpt aeoydrddgia aseqtpam&rrbmgeqmsa
During this se the 829A interrupt controller furnishes an .interrupt
val ue that | S#EDCPTIEBIAOTTOE e FrUEUS S 2! BS 1o s RCEPESFORESERK Pinioh e
interrupt valyRrdp&Rbdoti es the interrupt signal that generated the
interrupt request and serves as an index to a |location in an interrupt
table. Thi$ 10 | oc¥bendhe suoTips cartiellerdgli vaies the inggmuphiegrestipputiamal e routl ne
which the m U

process mre%%&rﬁp&ggﬁp{q lﬁy%?trgérgtﬁ] %B '?eg{si\‘{h WTH}’%&]&B@M éjgeg[l%gyg%ﬁ 829A
i nterrupt corﬁuruigltbusseqmycel:)&xecsas%ﬁadwumgmrhécr fumishlesdn ineropt eiueghdt isseceaved
mast er - sl ave 2N r|I d SI ned for use w

oni'y one. m craibeRREaRRestalr Eprihra iy Gestion JRY BT RnieRE e R et few
system 8 m ghla gkhepatadihie ieupl & usdd anddepves uptm mdat rooal lbé&dtiod th arshiehupQatad) THO
Advanced Pro ranmabl e Interrupt Cont r ol OAPI C rt .No. 82093AA, that
i s made by ARSRPON Sikes theradiiespf a8 FHEFHR! I’@I‘d Iqr rputing rI%III‘r’II ‘gsF’é@Rfﬁ?f‘éWWexe"“‘e
i nformation w kdvied &@%éﬁ@m S 18 Rlcedsheors ah @IBhSinvdrApfeg Mmgtﬁ%dm or more
Pr ogr anmabl e Interruiglejj Controller PI C) bus 11. 20 The API C bus

typi cal |y i n€f thgd35? tmtlc@r&tqlletﬁatay&atcascwqtéggm lrawmtcmﬂqmqqléed am@rprtshée
i nterrupt cog{.rgﬂetn%;n 10 desires to communicate a given interrupt request to
one of the mcroprocessors 12, the interrupt controller 10 furnishes
signals to the API® $269 Al wag jremariindéstzed fos yeshwith bl iere mimopracessprAREfSTIng to

address (whi d A {.

cervi co 1 Re. Tk b FohlichBeefr B MGy BEre R HIGRPLRARTSY ity e BEROIRUENY,
system 8 typswhlabyn F@sAddated Ibngx‘amniablcdmttmqptf@nfrakiﬁrl(l(lmltlé) uBat Nb. 82083AA, that
interrupt controller r. ex Qmun vmth he API C.bus 11,
each m croprocesc%é’ly LI“fPt'{/ m%?WRa/tnﬁ'grdHer %%oéﬁlm%ﬁf%sm “n Qrifgponyil system
8 m ght al somicrepractssas b2 bihe syskencBivia ah Bdyhated ngrmiesbleﬁﬁéﬂtpcdumtrabuei @P3CY o
provi de back q conpatibility for ol der operating systenms. This backward
conpatibilit ght be needed, for exanple, when the operating systemfirst
boots up ehe systEia APIShusds tgztﬁsawymbmdiebalrd)wdué\slonﬂ dateinegand Sadbk ligk dWhen
operating systens expec msnt of interru uests over

t
OPaurti onar s SHlBmims bt B Kot 1 R th BT o RIE: P teup of
the system mfoprbs@rolzietie 1§t\é§rh}§tf68ntrdm€1® ﬂtrﬁ&mdsl@tgna:l@m the AIPEC b1 1Nt indicate
interact with the bridge 16 to enul ate 0 AUG 2002 -3 response of
the ol der 8283'9I1\Ht~famatlev P%?%M%actfmf ("Yhs“’hr léfrét%a peRgicular WICTQRrpqessaf 1 pjorecelve

node. To acCuRkivd} thdinforruftiehiidt) RAPIHiRdext B@nivERhdt wdle. cONt rol | er 10 sends
i nten-upt_requests via nessages over_thé APIC bus 11. However

acknow eddffrent of Theryem Bovpirdlyes edditnnal gireyiperto fagiiateyiss fithoinieaapt aniller,
when not opefaticRExdnihié, IS cdhinuhidAt with fife m@eoustlheeawtrﬁ&oaeteswntztﬁIéafw hakQ
may transmt interrupt requests to the mcroprocessors) in ways that do not
i ncl ude t he lngal BPHG éntarfaceidr Thx sysismes mté’r]iléalismréhtdembﬂémlfcéllIlér‘ha!t@CWﬂ‘;B 8259A
furni sh syst I

ntom pt O TSR OaENge bR Boob B e A O L BT

i nput pins crbmplaiébihtycmxgprmm for 2amypil€) whee thqnperamuptsysmﬁxrsbbdomumtbe syigm
receive |ﬂ)teg g oF eag}efts signals frommany different sources, such as

i nterrupt req e lI §'%6F an | ndustry Standard Architecture (ISA) bus 18,
a Peri pheral Corrmrie@@cbntsaheomare@hra(lm))stebu&xﬁect beknowied groentiof (ntérmpPEhuests
speC|f|cat|on ver s ble fro Speci,al_l.ntere

Port1 and. - ORVE BTSSRy R £V A bt 108 O ARG 58 e G ety For
shown) . AII tfse blaessysiefts Sie $SmipEiHBB1lerSOgna) intepdcewibtiniidat 16 asmese fhor 15
interrupt requests, and each interrupt request signal may be associ ated
with a different interrupt handler. Furthernore, with nultiple

m croprocessors, handling of the different interrupt requests may be
assigned to different ones of the m croprocessor s 12. To keep track of all
of the information that is associated with the intenrpt request signals,
the interrupt controller 10 mght include an interrupt request redirection
table 20. 20 Typically, the redirection table 20 includes redirection table
entries 21 (redirection table entries having sixty-four bit register
locations called RTE[O], RTE[ 1 ], RTE[2] . . . RTE[22] and RTE[ 23], as
exanpl es) each of V\:hl ch |s assom at ed with a di fferent i nt errupt request
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output SM intenvpt request signal (called SM OQUT#). Although the SM OQUT#
signal appears on an SM output pin 17 of the.nterrupt controller 1@, Aln2002
intenvpt request indicated by the SM OJB# signal may not be furnished to
the APIC bus 11 because the SM QUT# si gnhal does not have an associ at ed

redirection tahl.e tr . 10 ver, one way, to allocate one, of_ the

[ ohl o ot b3 i SO B25Gh contal QIS b S et el b 8 B Rl e mabdsy goal f r om
t he out i t Qe the:d W i

ot ng. t RytonflRn e, ArfRboliug! B EAH oBHRIICY 165 ahs B EURTo QR AR Kpssles
associ avee the ARIE bes I hpHbwehat adkeoeledgaetthod nSkMnQiITéq ety maturfoventht gstem

externaL networ k. However, an input pin is consuned for this purpose azid
ext ernaP%%8ard routing may be required. | S The interrupt controller | O

typical l'y scaRs, LWign habdgers | {12 9%8\%%79 BEredhodt, %115:?]‘?%6%‘3{)@0051%1?6} mﬁé&m é‘gﬁlhl on

to determne if the status of an entry cates a pendin
i nt er r upitenras} wemtests As the miesyprdcesdor(sjm wayd ticht do hbninsinde thengPIG he lilnFer r upt

controller 10 pmay not inmediately aﬁltend to a pendi ng{,i nterr upt request.
The i nt E¥2RIE, 86 HIFBYRLEPNITRIqr ) Bireay [Py FEMIBEIREERED ym@ir}lpfe(@@ﬁ) Fequeskpand
interru o [ [ ' ' [ bei ng
used. 20 FRERAFR micRR O rtdiRlisloneARAThALR It} Byl SRR o il Pt
r educes pisef tlet mivcyprodessars h2.a round robin pol I ing mechanism There is al so

a continuing,peed for an interrupt controller to store ipnformation in the
Fedi 1ot on dBrEerER ORreld0 Jgs%Ywmmegvﬁmlwl%ﬁﬂw% P,

SUMVARY s it £28 Behals lidterrlipt 108\ sCIRR & BB MdustANS taRd L Mﬂ{iteﬁﬁ?ér]{lgké s 180G/ udes a

package that has an input pin for recelvirng an externa errupt request
si gnal . P@#gherait@mprnestinterainnect (RCHdus febusdosformingto RCIgpeeficationyvergi c, a

"t or Ul GERISPLTER Pl Spedhisrest GEEh ot (0 Al 0) FEBeREs (e ehayBhal

and t he aubt b BlotieBhrd @k Shevih)e A1l MahdseShterBist rbdtieSt 6 glls drb boleHE isOtcEObr
either the internal or the external interrupt 30 request signal in a

| ocal $ omterfrunthrequestspangd, eaCle méeralpt ygquist siemelt thay beeasbomated with aahffenentantenppt
control ler..i ncludes conduyctors .for. receiving i errupt ,request signals, a
menor y, P TR A e Srbogite endi oofRe AURT Rt B s
are capably®eeksijhed 1o différentahes 6f 1BE htifroproreddestl2. Toxeepghat efalisfmgi table to
identify a -s 2 0 AUG 2002 ,yet of locations of the nenory for scanning.

The coninfemmatisg; thatde assecielee vt the intersipareadas siepplsi the anterpnt chrterliss {8 might
does noﬁnc?&o%naén%{%ﬁﬁ h%gﬁr%sk%ﬁe&{ontt cBBMory for interrupt requests.
S and 0 eP a t

Advant age ures o e invention wll become apparent from
t he 20l | ow nJygeally,ithd tedirectiohaable D@ ithaist rgliraciibnftallmehtiies Ql fedidectiBikdbfe

DESCRI PTI ON OF THE DRAWNG Fi.g. | i ' t t
of the BRFISHhaype SIFFYgf"“?B%t seeiterdpentiont eaﬂﬂggﬁkf@g'%ﬁ%;ﬁ]bﬁ‘ﬁ[iﬂgﬁﬁ%ﬁ@ﬁem
table eRIpf29) afbkanfiid) dibh of Riiich® dRbciftba Tl a differbntGnfebrtlpt rdgher ol 186 61

di agram of "a "Conput er System according to an enbodi nent o e I nvention.
Fig. 4 ihe iateptuptéontioligr B RéfermmgitnfFeg. 1 3ptack mdiredtidngrblacoy @1 ngytinchade, for

nbodi t of t ' tiagn. ..Fig. [ di [ tratit i f
he i nt Erame- &GP Boba Brica th adriBetobR e mieet o Beafqeied BERATE, %6 1 o
a t ap e pabl HEliredidntEbIe eBHRN 1 SRGURRGRIIEEHdRY AR Uil i@ 2D Plat GORIsT0lahRr
of Fig. 4. Fig. 7 is a block diagramof a main control unit of Fig. 4. Figs.

8, 9, 1®hichidemiifiesthexmicreprhessacr 1@ tdihardle interoipt cequests eriginatingfroro e or

circuit of Fig..7. ,Fi.g. 13 is a, sch i Lagaram Qf,.circubiry of a table
e ¥ oBhetl it oot AR G O e Lty ot
that indicates an interrupt vector. Other bits of each redirection table entry 21, as examples, may
specify how (level or edge triggered, as examples) interrupt requests are indicated at the
30 associated input pin, and other bits of the redirection table entry 21 may be used to mask an

interrupt request from propagating upstream from the interrupt controller 10 to one of the

microprocessors 12.



Referring to Fig. 3, an embodiment 30 of a programmable interrupt
controller in accordance with the invention may assign redirection2tladie0?
entries 36 (of a redirection table 32) 0 both internal interrupt request
signals that are generated within the controller 30 and external 25

i nterrupt est..signal s that e received by input pins 31 the

control ler 340 RGICHRIARIe cpiet 1?6%&%1&&% ed t%ﬁ“’#hﬁ’é‘ﬂﬁ@ﬁ%?‘Qjéﬂ'élﬁ‘él?ted
interru or s API C
0t L PSSl AU AT RNET U B OREOREIR0 Al AU e A
as descreqhedds breginaving anltssetlgmqmeslbt eolgmahﬁatémai1harrﬁcxgpmmblecha theernal | y
within the controller appear aon an external interrupt output pin 39

of the O6H bus ibrFqcﬁxawk@ @elcamﬁé% thegnisgurtcaeatiellerd Oppayssslpstiveli fogiqdy APl C

b :

el Unes T binE YRR S e 8k FLIE sGRELT B Wil rec BB pEEI0RNE IR S
ci rcui t oytpoff SMh mtemqﬂ mjuleﬁrmga@l (calmll SMEOUTH e rAluplagh tm:lBMIOIUTﬁ@ diigngliappeasd

pr ot rude frgmthe kage to, couple the circuitry to the externally
recei vef AhpMOugRUL ptpq %ftth%vmpécomwll@m%aecsrﬁ%%ﬂeqqqe ipdiegigd by Qleo AUG

ci rout £ Py IO ReneL AR p| & R Rlento ufe AL MR 1A Pk MO TR BERTRREC B

contr ol hﬁrllasé)amassobnatedrscﬁreeﬁaitablefmtryfzeatures For exanple, to reduce
| atency involved in connection with scanning the redirection tabl e entries

36, the cont PEMERS: ore Vaulp ablecate 8%%ﬁthﬁ€?ft’g'oemléesr?d§kﬂﬁﬁ LOHd# siengligtent r i es
36 fro R lile) Gt 1entries

t hat a;r}e&urlfl@tet ébel ngw}gise]gﬁﬁg%gﬂgr%gul{pﬁfgﬁlﬁg t%%?%%%lrﬂlrsrgn %'E‘%{nk %‘?s&cr I 2f)ed bel ow.
Anot her néteatlurBudahg tie tbolMIOUT#kigal is asdigredcothtertaile emtrysz Ctipaisiabiociatddo

gencr at Banit eRniel erredee SHROBR Gpaliem e Sty ko Frats P b FRbDY
r equest% tlg B@ﬂsﬁme@‘%ﬁh{sﬁﬁ%cﬁe hd &HRERadaANGIE ey BERRUFegPACE USed T O

store 1 he table 32 i s conserved, as interrupt request I nput pins that
are Hot bei nghesderrups edntradler lb@t}@mllga@ais the tably entfies Plomeatiartent incawoundl e

entries ferri al s Fig, .4 re i.fi.call ach edi rection
abl o oFPHY f28B08 fbBETRF - RRFBR b 7Y BrARETS P ChIF AP AP SRIBE iU HP e

I epr esefigudd. AR airedidf JTURS rovBE t¥in §daahinpOh8 irfertupt dbhtidMe£ 10 HRAY nbﬁxﬂﬂﬁ&ﬁatelf}ior
exanple) that is associated with an interrupt request routine signal he

15 i nt eptiamdito ppgudisg e reqyest- Fhe aitermmant coetr@lead @ typesells serals legchptiydli ces
ot her t r f ol I er 30.
05" <A 08 HRBLALLED R, ARIR BRI DRl Mo phORsReRERS, o7 %,
| ogi 2@l | y coffhug)eittre 3% datihkigg ﬁeﬁaltfbohﬂ mrerdpt tentghaethadedwdds §d latendyesistg
request si gnal (called PRE SM QUT).. Not only may the PRE_SM QUT si gnal
appear ®FPUINdORRPOIHE merhamian. Jﬁ‘e‘teﬁéa]é% ﬁtCP’E}F}Ué‘}g nggd frendmermypipontrgiierde

SM OQUT#s oy fdehiarbin Bl tddirtetidh tabR 90 GateBiflly-generated interrupt request signals.

SUMMARY

25 Generally, in one embodiment, an interrupt controller includes a package that has an input
pin for receiving an external interrupt request signal. The interrupt controller also includes
interrupt generation logic, a memory and multiplexing logic, all disposed within the package.
The interrupt generation logic generates an internal interrupt request signal, and the multiplexing
logic selectively stores interrupt information for either the internal or the external interrupt

30 request signal in a location of the memory.

Generally, in another embodiment, an interrupt controller includes conductors for

receiving interrupt request signals, a memory, a register and control logic. Each of the interrupt

request signals are capable of indicating an interrupt request. The register is writable to identify a



20 a negative logic regeneration)), the PRE.SM OUT signal nay al so bg( AUG 200
assigned to one of the redirection table entries 36. As a result, interrupt
requests originating fromthe PRE_SM QUT# signal may be conununi cated to
the API C bus 56. vi sone enbodi nents, other exanples of internally

gener at ed i meephlagationealibe mesiopn B scanpiag. fae Cﬁnggﬁpslcwaﬁ thersst qfdm’ugwéar by
an assertion ter
ni ¢34 of R aRney e Tard et oh SHele: bRiioRb ol e FRIB folirfrrih KBRS £
exanpl e, sixteen Aq‘naetrageqmndro@a‘@uwturswgﬂwlsve@um Wébbdccﬂmapm&rm}’rpm th'dnﬁ)llowmg
regi ster 38 en, to. b or .ex one of the m croprocessors
150 with a v‘%a%@laoﬂ\c% {I r%{‘ﬁmg%{’%ﬁpﬂﬁlﬂeﬁ?%ﬁest for one of the INTAS[I5:0]
signals. Ror exanple, in sone enbodi nents, a value of "4" nay cause the
NTAS[ 3] signal to 30 indicate an_interrupt r ?uest and a value of "15" may

cause the INTAS[ 15] signal BRIERGRESARP gﬁFUBMWSt Dependi ng on
the embodi ment, eS6s b BidRk Gl Q{an{@ﬂ% ﬁte zeﬁleof‘t r?c?%ﬂd by a transition
(for an edge trlgg"ered Interr request a state or a level triggered
i nterrupt - 7_ FiQ AUGsQe02te @qcﬁesttf)tloofof & h@lrmmenahlmtnnryeduesmersupg naitroller of
Al t hough |ntPer r]ally generated, each of the INTAS] 15:0] signals may be
assigned to O%ie  of the redirection table entries 36, as described below. In
sonme enbqdi ment s Fid. Bas £ btk dlabam dQ degstengkienl deosrding iofeembaliimhet il e t abl e
entry 36 for, each interrupt request signal (whether externally or

internal |y d&%8#% ed), as the nunber of 5 interrupt request signals may be
greater than theppuabes bRk Hﬁgﬂaﬁf&tah‘i}ﬂerh@b&&ltr%ﬂérrdc@&dﬁ to A&hSeinerkt BEthe
redirection tableentries 36 may be used for sone of

i ntenmal | y/ extveptdl |y generated interrupt siaiials to the excl usion of the
remai ni ng i nterrygpt &b [ ggg

tabl e space is cg%serve Qﬁérgz;%%trﬁgﬁ%&r%ﬁg% hcgﬁ%ggf) ps];%'%lnoﬁﬁ”?’ggﬁe ﬁdr}l?lglsler%
may be ré8ucéBigahd unused interrupt request signals or intemnipt request

i nput pins may bg effec f 1,04 Fig.
5, the redirecti %ﬁ % ttab]é”l}lsumrfff’}a%%%g&g%mﬁ?g%? bﬁ%mect tC% ﬁEl[ﬁ;% ragFﬁt ries
36 (entries ass@:rgeﬂ:stmblsctl«dxygrﬁmmfamain qnegolsmemflﬁg:all ons RTE[ 0], RTE[1],

BT avent i nieoriist & aolas 3¢ £ 4 BiRas GRgRnS bt S i P R e e

avai | abl e for asBiggremeatschentdtid dagfinXdtrouitri €4 fabetactBs Lokt dkFigizgnal s
(called INTIQ 15:0]) that are furnished by interrupt request |ines of an
| SA bus ot shown) and received by the interrupt request input pins of the

controller 30. In sonme enbodi nent @Emﬂ'nﬁjs@mﬁﬁ(m signals are
bidirectional. The interrupt request SE% nal s al so include forty-eight
addi tional i nt erRURFING & Eiese, a8icgbafimnepi3y ¢t e prospmmpble indgryupt H%R"OQF’émf am shed

by ot her i ni@kidbite wilHthE GfventidiChaydsidn thrbﬂfoﬁﬁdb%oénnﬁe%(?o@%itarleliif'&:%oﬁ&@le32) to
not her board interrupt request 20 1ines, and received by the interrupt

request i npeath jntersal imemuntiseduess sigmals diehsrp Renerater wighin tl@rmamlhéﬁ@ gnd exinal
redirect \,

RTE[ 63] ho%kg@ﬁtgrse@% ?sotnzttatlr)ér]%c%lnt eﬁ? ﬁn\?ﬁl nf or na t| on r elt er ﬁaﬁh}us

| NTI N[ _47] sérgngdment, 7o lsmn@lﬂ _#er@ragfrdahtempttrm_estm$e[comn®plcsied ¢mamiareprodsesor
excl usi on ofsol G UBAE 1086 A BunsiHhife LAAAREHIAA! APL G es 36 having

the register nory [ oca
Furthermore, as described below, interrupt request signals that are generated internally

within the controller 30 may appear on an external interrupt output pin 39 of the controller 30, via
30 amessaging scheme (a message over the APIC bus 56, for example) or both. The controller 30,

in some embodiments, includes a single chip integrated circuit (IC) package 33 that encases the

circuitry of the controller 30, and the interrupt request input pins 31 protrude from the package to

couple the circuitry to the externally received interrupt request signals. In this context, the terms



25 RTE[ 62: 48] may be assigned to store information for either the

| NTI N[ 46: 32] signals or the INTAS 14:0] signals to the exclusion OprH@mZWZ
other fifteen signals. The redirection_gable entries 36 having the register
menory | ocations RTE[47:16] may be assigned to store information for the

I NTI N[ 31: I l.s, and, the redirection table. entries 36 having t
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i nf or mafsi @ayobQr withia thddddhgd ~: 0] signals. 30 As described below, veritable
(by a mcroprocessor) regiSter bits (called ASRTEN and SM 63, descri bed

bel ow) of a Thgtottwilleudd maghayseredal gheipatares. Horekampls d¢d exicadatepcassi gn
the interr .signals to.1the desired.table tries ., as descrjbed above.
G ner | ByPEBLIT BT ok ith S PR e UOTe HoB At PYToR 0, e DE arLy of
the regisiehcdid mask &EXOR‘E of ﬁJeee‘f&ri(Se\é%@from 8 scarthAUSe Q&%&@f@%&&m%lg 0

selectively mask out the entries 36 that are not being used. is may be

benef i cewdties May beratnps that sre notbkicgudedtie stoye intersiptimfirmgtivhes @atoribed b86w. as
one PCl clock cycle is consuned for each entry 36 bei.ng scanned, as

Goscr 1 bed. befBither fafidn el BF CORWIIEEEP Fabt PO ben womml oSN bashiesite,
then scannkifbn 1HGE AR 36 't% jai;t_he‘% ﬁﬁé‘x‘ﬁhl‘?}ﬁ%én'éfh%dtiﬂf%xﬂug@["@ﬁﬁeﬁg %g?% &f theeiemially

| ocation table entry (RTE to the "hif ghest reqi | ocati on
( RTE[ 63ter¢ivehmtdroqatéquastaignalst iAse reRaf efithisagabgenkang. ménoryspade T B(sbord)]
bits i{i' S%HE gnbodi ments, .are used to nmask contith?ous bl opck .of 1 he
redi 1&ctiedfPle HIConTY LSS SRR ArRUeY IO RS At arGpql hElg us RehPs,

scanni NgCaRE I MRS thOFBIBRIdnAYRE kntrigdbet er menory |ocation (RTE[Q])
upwards until a register I Onenory location that is indicated by the

RTEDI S[ 2: 0J Befesringalsetodfigdt, nwre specificsllpceds wdire¢tondetdanntmyg3G ktores t o t he

hi ghest. r.eqi st er. nenor.y l.ocati o RTE[ 63 nd then back to the | st
oot Db G R b o ek ts b SR FettdselRfe SORRaREEveckd oS P ahear

t he scapdriigt haaer, BrkREmPIP AR FRBI0Ri 0OV O &S inbdrRupt FRheR ¥R Qignb e ALt er
bits rnay be used to nore specifically designate several contiguous bl ocks

of rbEYyi BteruphEsavest sigpebmpy he cidher igarprated erdpmplly by devd¢agwihes thaadgheeairofenidy y

the- abodceteel B P e SEPRRES, ¥ h e R o anc e R

uni t 40inphi pibs B eaeiy\heJogibaly ddhifidddhsidetheebhtrslieg Bats ganrehtdas SHII diterriii r
| ogi cal states, mmintains and ugdat es the bits of the table entries 36. The

mai n cotfapet sighk (caldpddiRia SMIQK Sh¥otonbimay Eie FRaSMPIEY Ngpataspey on the
descr i begeRel AWsolotile dohudfSMd @s Riphl dafled SENBOTIRWRENL A @E AR P40MnatdARs
Berry SScri bed £

table 3 g scanned, as el ow. e main control uni
r ece2W es negative lagit ragenpratsin)) itlerBRE_SMIDSE igotli mat slsabsasgizgaed tvame ofitlgnal s t o

the © ab] s i 851 Biel 36 - 5366, ek e ARETEN NSRS o e SRS R
signal may be communicated to the APIC bus 56.
In some embodiments, other examples of internally generated interrupt request signals
include signals that are furnished by an assertion register 38 of the controller 30. Located in a
25 register unit 34 of the controller 30, the assertion register 38 may furnish, for example, sixteen
interrupt request signals (called INTAS[15:0]). The register 38 may be written to by, for
example, one of the microprocessors 150 with a value indicates an interrupt request for one of the
INTAS[15:0] signals.
For example, in some embodiments, a value of "4" may cause the NTAS[3] signal to
30 indicate an interrupt request, and a value of "15" may cause the INTAS[15] signal to indicate an

interrupt request. Depending on the embodiment, these interrupt requests may be indicated by a

transition (for an edge triggered interrupt request) or a state (for a level triggered interrupt



this mariner, the main control unit 40 receives the INTI(] 15:0] sigplAgg Fﬂm
the INTIN 47:0] signals, the PRE_SM QUT si gﬂa‘l and serial interrupt signals
(called SERIRQ 15:0] and provided by a 25 serial interrupt request
interface 42). The PRE_SM QUT signal, in sonme enbodinents, is generated
from a | ogi catqueshtfi thaitntarpofequest sgnabdAbhaghaftemhlly gadttatid, ¢shof theilyRASE 5:0)

Li ke the 11VTIQJQ,15:0 i | t he, SER| 1~ I |s indicate th
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SSLTEN and descri bed bel ow) of the register unit 34 designates whether the
| NTI O 15: 0] 30 es¢hginteryphicauassegnabivhgHst edermelheoraptemrtly generatgd)sasgheanusnbsr & t o
be used in.thej : ' [ i L I.OUS
i frorent ypiarabtRis sERBS IR e GRRLF o WPl SOERARK GALER sifielse Shial)
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signals) via.the serg%agl i teri%pt rﬁguest. interface 42 and £o ni Clatﬁﬁ'
with the 2"RBESH020-18° RSIECHGE MEESOF TPAAP HPIRE FHESF1eRels 562 "FRd OHiliTn
control unit adéhgbmynilGBledpsRlid @nsddutrl. sdahiih§ 86 of thelredifeonidniableaheiey s @may be
serial bus wth other controllers (like the controller 30) that are |ocated
in other |/ O€Hi5e\pat dRvsCE SYETPRECINFAT SRASOIIBIGBIRIdeqUusS Py s My Peelipivel |
for exanphg)i.dfag main control unit 40 may al so communicate with a
Streaniined APIC (SAPIC) interface 52. 5 The SAPIC interface 52 may be used
to the exclusi on &Fan¢remniy, Glemngiofkigd, 96 redireciiemisble 32 imayear e pxtyrfnfirgedisstioon

to th i i P a ? i

L 1, e SBBRSARRP e P BT B Qe LSRR RSB P B
i nterfaces téas REL3]) ey exaniplesBdach@f whehP@y Helassi frdd td b diffeoert iroérhupt reglesadignal.
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ou eS8 SaMP e <o B et b PRk DR STREL b e
such as tie SZhBAcARITNTIIORS:0])Fodt axfanished by hgerapnfeatdsbiihdstof af 18X bl (nétni t

48 may be used to selectively map the I NTIN 47:0] signal he 1NTI O[
15: 0] si gnal PWW’?JE‘?‘W@!&%WBWEEP* TF‘F%S‘d%‘{SBF’iSB fhﬁnt&%ﬁf E’@I }”lfﬁinf 48
(based on t hegniaRh&d, theaNTIONS D SikRdls 480IdieOdN) e ihBRuF 8Sjusti@ignilBhlko 34)
selectively logically conmbines the INTIJ 15: 0] si %nal s_an

I . d a SM" signal
(called SM inglyde fgrayeied additiongbinterupRequsih seprisd palled INNTIREF 10D they atedurpjshed by,
in some enboghrentSup: kG B udh SOPET et g t®: 1126 b8 S hapBRAIibOkuft bdghes t 60
that receives all of the interrupt request signals and passes them through
a cl ock sAthdimesdng sackiged BY heunterrupt FEauet pHERIA®r , the nmonitor circuit 60

Shiries 36 to a U TEERk EHIE IR R E LS R R P I e B

to bits in dighstiregister memomyl loqatien, RIE[ANMMAEW ©81208d) to sPheinkiruppiw&irmatian foro

mormory | ocatt B Cot P RSt ieBbEAE ) AL TR S R A it b

i nterrupt retheesto sgupisl TheFedireetiartpble entries Iteavidgthé\feg3ier siegray lokaioassi gned

to the tahl Y..36 _havi ng register.nmenory. | ocatio 9], .then Lhe | NT
NEW 40] | et BT At S e o PP e S e P TN i g e
circuit 60 aNTASPE:(jeimnriRtethe axdsidn dfitlie Ghaidleer sighdle drHeNddifalci)rHE3bl0 kntriestBi6C h
is representative of, but |lags, the | NEW 63: 0] signal by one PCl clock
Cycl o A ot BPUES Bertdine: Tom et isrlus AT kP RS BT ol R A 4o
signal s, angnppgedopichdle ahOk caire@tontiftSe &firids'Bei Havidk ife regiefeLBlemory1bAIIf4PE
request(s). In this manner, the status circuit 62 detects |level triggered

interrupt r&J&es¥Y MYy brseienadie sterraniogyrtion fosthg INEIQH >:Phdsms s of the 30
INT NEW 8g: 0] si gogkscABL s abriitle the rﬁircx%??q%estsgr) @edg@gt@rdﬁe etMeNRYRITENIa6d

l evel . The status circuit 62 detects edge triggered interrupt requests by
observi ng t AMI&Y, dewesibed below) dfiatregisier upit}4 (saedia. NI aIEP§dbt9:seliectaysly assign the

I NT_OLD[ 63: ' I it han. b d on
these obser JiF] Baara s e EhfEd ublBneeRELL Lala PR RowpliEgNel bie CRRET )
si gnal (cal REGDEIRT] 68e O]g 6), descObolll@I)®Z thekregister upht I4gmaychadelectdvelyy t he
register unit 34. Each different bit of the STAT[63:0] signal is used to
furnish the status bit 28 (see Fig. 2) of a different signal corresponding
to a given redirection table entry 36. Still refen -ing to Fig. 6, the main
control unit 40 also includes a renbte interrupt request 5 register circuit
68 that generates a nultibit signal (called RRRR63:0]). Each bit in the
RIRR[ 63: 0] signal is used to update a different one of the RRRR bit fields
26 of a different table entry 36. The RIRR bit fields 26 are not used for
edge triggered interrupt r equests. However, for level triggered interrupt
requests, the RIRRR circuit 68 interacts with an end of interrupt (EQ)
circuit 64 and the nonitor circuit 60 to determ ne both when a | evel

oy - A~ o APt 72~ IS APFPNI 7/~ [/ _ r o




INT NEW[63:0] signal delayed by one PCl clock signal. In this manngﬁ, t@%‘nz
nmonitor circuit 60 20 includes a D-type fli 63 Tlop 80 which furnishes™t

INT MD63] bit and is clocked by the PCLK signal. The configuration bit

SM 63, when asserted, or high, selects (via a multiplexes 82) the inverted
PRE SM QUT spgpgemnifRE-sSktOftnadkarut thewenirreg 36 dhat henbtrhwmo used.nTmakmagbe t he
flip-flop 80, If. t SM 63 configuration $ sse
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i nput term nadns@hed 18 cddhi i 138 eHQ scabned autipidtibeaitgnal, fam shed by 25 the
mul ti pl exes 86 |s controlled by the |Io ical state of the ASRTEN
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in Fig. 10, TREIREIRYCR e G EDLER IR LB Bl oot RS

flip-flop 88 whi chhereabodmsentdee M«fﬂbN{ Ebr&}anmlgm@&er(ba’s niafydeiungitd moe¢ M nal s
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circuit 66 JRChudRs sBoWh) dddlird vidlRedibRA. fAlsideschibPoel 3 112501{&@&5b$d4ﬁ19ﬁt§h%§ t he
SINDEX[ 5: 0] p0| nter signal at its out tenninals and is clocked the PCL

K
si gnal . \WhelsaledS3TEN mddeasebertbalemsp! the regisiaunitd4 designategvhether @euwtq{b&@s
that thesPQigli &L a%r%ethér @eeemggatdjelgmgtét@se &8l b x%r]p pen this

occurrence, Emultibrt mi tipl exes routes the oi nter

si gnal back to tTHe mapeentrcdunit 4G cemminicies With parfoms)ﬁﬁffmt wewfés:e@'sv@% he
current val EL\!W] I REAXES
signal is f%gﬂgaSsg%%a%gC&XmE Pl&?t% éfms ‘?g{xg’s&%&] @e g‘belss\ag?%uk%ﬂg tt

out put si grgBRIGN150] mxgrtalsp)hmesseitthntmpheqmasputert’a@r%amdlcemm‘untdaes with thef | op
104. The selection by the nmultiplexes 110 is controlled by the output
signal of a nultibit conparison circuit 108. The conparison circuit 108
conpares the val ue represented by the - 12 2 0 AUG 2002 SI NDEX[ 5: 0]
pointer signal to a value "I 11 1 11 b" (wherein the suffix "b" indicates a
bi nary representation) which indicates the maxi num perm ssi ble value (i.e.,
63) that the SINDEX]5:0] pointer signal may indicate. Wien this nmaxi num
val ue is reached, the conparison circuit 108 asserts its output signal
vvhich cause the nultiplexer 110 to route a nmultibit signal indicative of 5
"000000b" to the input termnals of the flip-flop 104. If the val ue

|nd| cat ed by the SI NDEX[5 O] poi nt er Si gnal has not reached the ITB.XI mm
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and at the other set of input termnals a concatenated signal. The thQegt 2002
nost significant bits of the concatenated signal are indicative of an
inverted version of the RTEDI §[2:0) bitsg,. and the three Ieast significant
bits of the concatenated signal are indicative of "1 | V\hen the val ue

concat oATGATE PEHIA ST APIC PRRSHSt L Tl B dpke 0SS re fagszsg sitfeeR 5. o)

si gnal ﬂ@‘t@!:oﬂqﬂuml:aﬂe vq-alﬂ-;ent?il b@é’wftl‘?Hfh’eP&n@roHHlst(hFEﬂle %blﬁﬂfﬂe ? ?t'a&e located
i ndi cative of to the input term na the )

However jn othenidd subdyetﬂms Iﬂwsmﬂstthqllaee(mupledm diffenene $CI besesu@peﬂam;ée)ml“mammuof a
pl us- one-co nter to the .input_termnals p-flop 104. The
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20 a nultibit output signal toindicate the resultant sum
i nvent i orerlmas mfeanatmblstolth:smtbroprotﬁssc&slﬁem a POl bud 58 A @ﬂJI mtertﬁme 5dfof the

enbodi nment s, art _w | p

modi 11 csongier Aamodienbrdiite Shefemiemie 5 6 PERES bin S Mierserdbessistited
clainms ¢ayen @ik mudhsardi fications and variations as fall within the true
spirit and scope of the iInvention. 2 0 AUG 2002 -13 Wiat is clainmed is: 1
1, An inten-(pe cmmlteoBDaksodmmﬂeissicnglpatﬂoilityrwntcd)lomﬁ 48that meG @i & eormpetibilityipt

requ tSI al s, ach erru request 3 si Isbin C | e of
o S0; s RaRt Sien R mRingtin A SR TR R S pCRITIETS SR S-S BdBab o of
storing cbﬁtf&TeFﬁFbx%&aﬁB@éJ the J&;%hﬁaﬂ%xﬁw édﬂtroﬁul{lf%%%% bS MR §elec§1v%1y" 1ﬁﬂ5 t%E er
veritable to identify a first 'set of | ocat1 ons for scanning a

second TNEBN[4310] sigeallsmﬁteﬂbﬁé(? lérﬂj S@alenirrmme! mwlmmtsdmcmtrblln}st:ommt of
| ocat d t he 9 t of |ocat
For 1 nt G B Co3sEt B SElon iR St Bei R PP hasb ol B Sr B GRS R Mabor o 1
the fir sdgistly combimesad mogmmjrg] SR Add NG bo (e PERAKMN o baepdib s 1

3. The interrupt controller of claiml1, wherern the infonnation conprises
i nt ed# uBRE2SMIQLESsignalat us | nf ornlation. 1 4. The int errupt cont rol l er of

claiml, V\/ne k‘&n{%? ﬁgm} 18 ?rkxgoélﬁll%gé tile afinlcl:’ Snro mt 9(? mc Ca‘?‘ ;[nlo%lqs to

detect the interr el ertup Cont er Conpri si ng:

3 an i nckediné@that fegeiives ztlDoﬁ*tﬁé irftymcpt mq@eaprgaaleaﬁ@passmnemh&oﬁgﬂt &l@bk| ogic
detects one 4 of the interrupt requests.. 1 5. A nethod conpri sing:

recei vi BYICHFRIBLAIQR cirpwh adthisanapns, the ragruier sircwit ) syRelappizpt the Sy ereat r%qugﬁm s
being 3 i I t y
acati ofEirg tptfive Bl 3lenBfiBll ol &isby e FORUER Cotbdd R Bhld T HRE Y

st or RO g digitahsigmas tofisrimatmdtibiit digndli(falied dNE_NEW[63: Ol)thmnmoyltibnuaWhmhant 0

be?scaned and85c ing th t of th t t th
Crt o+ udneralrERis S At PerRaLaTE Corsao A T R Or GEE . 5
0AU Geﬁ@PQG thefislas€ociAtOLwiTE (I tht@upt bdjuBit Bignih §1o@ eXanifIg, 1?%'IN'TW[33 ] signal

conprises:” 2 traversing a contiguous block of the | ocat i ons.
is assigned to the table entry 36 having register memory location RTE[49], then the

INT NEWT/[49] bit indicates the state of the INTIN[33] signal. The monitor circuit 60 also

25 generates a multibit signal (called INT_OLD[63:0]) which is representative of, but lags, the
INT_NEW[63:0] signal by one PCI clock cycle.

A status circuit 62 receives the INT NEW[63:0] and INT_OLD[63:0] signals, and based

on the logical states of their bits, detects interrupt request(s). In this manner, the status circuit 62
detects level triggered interrupt requests by observing the logical states of the bits of the

30 INT _NEW[63:0] signal and comparing the states to a predetermined logic level. The status
circuit 62 detects edge triggered interrupt requests by observing the states of the bits of both the
INT NEW[63:0] and INT OLD[63:0] signals to detect the transition of one of the bits. Based on
these observations, the status circuit 62 sets or clears bits of a multibit signal (called STAT[63:0])



1 7. The nethod of claim5, wherein the scaiuling conprises: 2 readZW%ﬁdﬁ%Z
set of locations to detect the interrupt requests; and 3 notifying

m croprocessor when the one of the integpupt requests is detected. 1 8. An
interrupt controller conprising: 2 conductors to receive indications of
exten lal, .inten-upt,.reguests; 3.assert. | ogi te indications of
7t or nal PR BRGSOy B R e PR BT PGS ST AT SR IEBH ety
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wher eign | 3 | L i RIR® S N rmation. 1
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wherein the assertion fogi'c conprises an 2 assertion register wita to
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requast istlgdesl sD-type flip-flop 80 which furnishes the INT _MID[63] bit and is clocked by the PCLK
signal. The configuration bit SMI63, when asserted, or high, selects (via a multiplexer 82) the
inverted PRE_SMIOUT signal (PRE_SMIOUT#) for routing to the input terminal of the flip-flop
80. If the SMI63 configuration bit is deasserted, or low, then the multiplexer 82 routes the output
signal of a multiplexer 86 to the input terminal of the flip-flop 80. The output signal furnished by
25 the multiplexer 86 is controlled by the logical state of the ASRTEN configuration bit. The
ASRTEN bit when asserted, or high, causes the multiplexer 86 to select the INTAS[15] signal as
its output signal and when deasserted, causes the multiplexer 86 to select the INTIN[47] signal as
its output signal.
Referring to Fig. 9, the monitor circuit 60 also includes a multibit, D-type flip-flop 90 that
30 is clocked by the PCLK signal and furnishes the INT _MID[62:48] bits. The input terminals of
the flip-flop 90 are coupled to output terminals of a multibit multiplexer 92. The selection by the
multiplexer 92 is governed by the logical state of the ASRTEN configuration bit. When the

ASRTEN configuration bit is asserted, or high, then the multiplexer 92 routes the INTAS[14:0]
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selection of a multiplexer 100. When the 1NVRT8 b1t 1s asserted or high, the multiplexer 100
routes the INT_MID|[8]# bit to the corresponding input terminal of the flip-flop 98. Otherwise,
20 the multiplexer 100 routes the noninverted INT_MID[8] bit to this input terminal.

The flip-flop 98 furnishes the INT NEW[63:0] bits which are received by the input
terminals of a multibit, D-type flip-flop 96. The flip-flop 96 fumishes the INT_OLD[63:0] signal
at its output terminals and is clocked by the PCLXK signal.

Referring to Fig. 13, the table access circuit 66 includes a multibit, D-type flip-flop 104

25 that furnishes the SINDEX[5:0] pointer signal at its out terminals and is clocked by the PCLK
signal. When a signal (called RTAXES) is asserted, or high, this indicates that the PCI interface
54 is accessing the register unit 34. Upon this occurrence, a multibit multiplexer 106 routes the
SINDEX]5:0] pointer signal back to the input terminals of the flip-flop 104 to preserve the
current value indicated by the SINDEX[5:0] pointer signal. When the RTAXES signal is

30 deasserted, or low, the multiplexer 106 routes a multibit output signal of a multiplexer 110 to the
input terminals of the flip-flop 104.

The selection by the multiplexer 110 is controlled by the output signal of a multibit

comparison circuit 108. The comparison circuit 108 compares the value represented by the
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The comparison circuit 114 receives at one set of input termmals the SINDEX][5:0] signal
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indicated by the SINDEX[5:0] signal equals the value represented by the concatenated signal,
15 then the multiplexer 112 equates the SINDEX[5:0] signal equal to "111111b" by routing a
multibit signal that is indicative of "111111b" to the input terminals of the flip-flop 104.
However, if not, then the multiplexer 112 routes the output terminals of a plus-one-counter 116 to
the input terminals of the flip-flop 104. The plus-one-counter 116 receives the SINDEX[S:0]
signal, asynchronously increments the value represented by this signal by one, and then furnishes
20 a multibit output signal to indicate the resultant sum.
While the invention has been disclosed with respect to a limited number of embodiments,
those skilled in the art will appreciate numerous modifications and variations therefrom. Itis

intended that the appended claims cover all such modifications and variations as fall within the

true spirit and scope of the invention.
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1 2. The interrupt controller of claim 1, wherein the first set of locations comprises a

2 contiguous block of locations.

1 3. The interrupt controller of claim 1, wherein the information comprises interrupt

2 request status information.

4. The interrupt controller of claim 1, wherein the control logic reads the first set of
locations to detect the interrupt requests, the interrupt controller further comprising:

an interface circuit to notify a microprocessor when the control logic detects one

BOW NN

of the interrupt requests.

5. A method comprising:
receiving interrupt request signals, each of the interrupt request signals being
capable of indicating an interrupt request;
allocating memory locations to store information about the interrupt request
signals;
storing scanning information identifying a set of the memory locations to be
scanned; and

scanning the set of the memory locations to detect the interrupt requests and not

W 00 ~J O b A W N =

scanning the remaining memory locations.
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8 control logic to scan the locations in memory based upon the logical indications.

1 9. The interrupt controller of claim 8§, wherein the information comprises interrupt

2 request status information.

1 10. The interrupt controller of claim 8, wherein the control logic scans the unmasked

2 memory locations to detect one of the interrupt requests.

11.  The interrupt controller of claim 10, further comprising:
2 an Interface circuit to notify a microprocessor when the control logic detects one

3 of the interrupt requests.

1 12.  The interrupt controller of claim 8, wherein the assertion logic comprises an

2 assertion register writable to store a value indicative of the internal interrupt requests.

1 13.  The interrupt controller of claim 12, wherein the value may be changed by a

2 device external to the interrupt controller.
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8 scanning the memory locations to retrieve interrupt information based on the

9 identifying.

1 15.  The method of claim 14, further comprising:

2 notifying a processor when the interrupt information indicates an interrupt request.
1 16.  The method of claim 14, wherein the scanning comprises:

2 reading the locations to detect interrupt requests; and

3 notifying a microprocessor when one of the interrupt requests is detected.

1 17.  An interrupt controller comprising:

2 conductors that receive interrupt request signals, each of the interrupt request

3 signals being capable of indicating an interrupt request;

4 a memory including contiguous locations capable of storing information about the
5 interrupt request signals;

6 a register writable to identify a first non-contiguous set of the locations for

7 scanning and a second set of the locations; and

8 control logic to scan the first set of locations for interrupt requests and not scan the
9 second set of locations for interrupt requests.

1 18.  The interrupt controller of claim 17, wherein the information comprises interrupt

2 request status information.

19.  The interrupt controller of claim 17, wherein the control logic reads the first set of
locations to detect the interrupt requests, the interrupt controller further comprising:

an interface circuit to notify a microprocessor when the control logic detects one

S~ W =

of the interrupt requests.
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2 comprises:

3 an assertion register storing a value; and
4 assertion logic to generate the internal interrupt request signal based on the value.
1 22.  The interrupt controller of claim 21, wherein the interrupt generation logic

2 receives at least one of the external interrupt requests.

1 23.  The interrupt controller of claim 20, wherein the internal interrupt request signal

2 comprises a system management interrupt signal.

1 24.  The interrupt controller of claim 17, further comprising an interface circuit to
2 transmit the interrupt information to a microprocessor when the signal for which the information

is stored indicates an interrupt request.

1 25. A method comprising:

2 receiving interrupt request signals, each of the interrupt request signals being

3 capable of indicating an interrupt request;

4 allocating contiguous memory locations to store information about the interrupt
5 request signals;

6 storing scanning information identifying a non-contiguous set of the memory

7 locations to be scanned; and

8 scanning the set of the memory locations to detect the interrupt requests and not
9 scanning the remaining memory locations.

1 26.  The method of claim 25, wherein the scanning comprises:

2 reading the set of locations to detect the interrupt requests; and

3 notifying a microprocessor when the one of the interrupt requests is detected.



