-1 NTERRUPT -~ BETVWEEN DI SK DRI VE | NTERFACES Field O The Invention
i nvention perWé?Wéo:’ﬂVt‘he field of computer systens. More par PCEMSAYF0F76 5
this invention pertains to the field of sharing interrupts between di sk

drive controllers. Background of the Inventi Conput er systens typically
i ncl ude one or nore disk ?WW@\%@&%@W?Q«&@MAWF Tare coupled to

the systemvia controllers that are typically enbedded in the system
chipset. Usually, two drive devi%‘@%”’-"@ﬁrmﬁ“én EISTERFACEY a singl e
controller. Each of the 10 drives coupled to the controller can signal an
interrupt to the controller by causiligdid Thedpygnationt |ine to becone
asserted. The two drives coupled to the controller share a single
“interrupt line. Onc&hgpresent invenijon perteinstie the fisldpfabopytersystems. vioneparteiady, er
- routine running on ‘a mcroprocessor determ nes which of the drives
asserted t hé i nhisinvamtionl gertains fobiiyfikdofishéring istgstmsberweon\disttelrivinconttoilare
controllers that provide support for a 15 total of four drives. One
interrupt is provided.for each driBackecoivid éfth€InveMdii conputer systens set
aside two interrupts for hard drive support. The software witten for these
~systens anti ci pat eSCbJﬂQ&te@stktEmE @?ﬁg;}tmuﬂe&mw HBfedisl drive B&/ &3 STRESHre0 hard
drive controllers. In an effort to inprove systemperfornmance and to reduce
system costs, o [ AVZ-S A i re hai l, b 1S
Y Rely that - emorneiefBupleloie S5En RARRLME G o GrblliheaRE e bretl ¢
wi tth the currept. i traol.l ers. descri bed ve. . A, problem.,exists in
that i nor der PP HESRBRIY ButsHilebiRakt PEPedRR Rsiteln BROCIE REAALIE orive

controller ei,ther addjtional interrupts will be required for the drive
control |l er ZO or drivesg CRE °P69’°'Gﬁ‘5‘ﬂi5'r$§altaﬂé“tfwtéﬁ/‘$ Femgolenbycalsingdns wi |l |

be required. In order to support the .
interrupt line to become asserted. The two drives coupled to the controller share a single
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interrupt line. Once an interrupt has been signa_!ed, an interrupt handler routine running on
~ amicroprocessor determines which of-t!;e drives asserted the interrupt line.
Many computer systems provide two drive controllers that provide support for a
15 total of four drives. One interrupt is provided for each drive controller, Most computer
systems set aside two interrupts for hard dﬁvc Supp.ort. The software written for these
' ) : L ‘'systems anticipates that only these two in.terrupts will be assigned to hard drive controllers.
In an effort to improve system performance and to reduce system costs, new drive |
interface technologies are being devcloped.. It is likely that emerging drive interface -
20  technologies will need to co-exist With the current drive controllers described above, A
problem exists in that in order for the newer technologies to co-exist with the currerit drive
controllers, either additional inierrupts will be required for the drive controllers or a |

technique for sharing the two available interrupts will be required. In order to support the




1 20/06/2005 WD 02/051257 PCTIUSO /50576 new technol ogi es and tzg(ly?égl %00
changi ng a laﬂﬂﬁoﬁﬁéﬁgyi shed base of software, it is nore desir { >
provide circuitry for sharing interrupts between the newer andPEIESQHOF®NL
drive controllers. P 2 20/06/2005 WD 02/05-4257 PCT/USOL/ 50576 Bri ef

Descri ption of | e Jnvention wll : erstood nore fully
fromthe detail 2?&%&@% fgsisdga]-tbgel“)\?gn‘:%a%rf%%a%?taﬁﬁﬁﬁ%ﬂﬁ% of sefbrasailis mgre

drawi ngs of enbqdimgnts_of..the inventigon which, however, should not be
taken to limt gﬁslérgﬁﬁ&e%’f"u”fi%"'fcéﬂ“wg’ é‘ﬁ"é’&& PepuRh BYHPTRthe Rewseand thoeurens but
are for explanati.on an% understanding only. Figure 1 is a block di agram of
‘a conputer syst SWGPBIRNE g a disk drive controller unit coupled to both a
paral l el disk drive interconnect and a serial disk drive interconnect.
Figure 2 is a block diagram of one enbodi nent of a disk drive controller:
unit including a parallel disk drive controller and a serial disk drive
controller. 10 Figure -3 is a block diagram of one enbodi nent of an
interrupt conditioning logic wunit. Figure 4 is a block diagramof an
addi ti onal enbodi ment of an interrupt conditioning logic unit. Figure 5 is
a bl ock diagram of another enbodi ment of an interrupt conditioning 15
“.logic unit. . '




Figure 6 is a block diagramof a further enbodi nent of an interrupt
conditioning logic unit. Figure 7 is a flow di agram of one enb(?o&ﬁ@ﬁtlzdm%
met hod for sh¥MQ®P3457interrupt between two di sk drive contr ®CTasei/se306 3
20/ 06/ 2005 WD 021054257 PCT/ USO /50576 Det ail ed- Descripti on An appar at us
for sharing an interrupt between a controller for a parallel storage

devi ce i nterf acBrighBessriptian pbtheddrapings 3 serial storage device interface
includes interrupt conditioning circuitry that masks an interrupt -signal
com ng fromthe par dihe&ventiay widldeBndpesioadendre fudly ffepoethe fetaied sieworiptpn gilevi ce s
- coupled to the parallel storage device interface. The nmasking of the

- paral |l el st oradeloeanddent tikeacdompenying drawiogtofiembodinmehte bAfe irdention evhich,

coupled to the parallel storage device interface allows the controller for
the serial stomtageverdhoirligot 5 takdnaé Bmitheii@htor 1B8hd pLafi¢ eRbodirh el dekcpibad,! v
assigned to the parallel storage device interface. 10 Al though the

enbodi ment s st hfb‘htzfr@k'dr@ﬂ’pﬂﬁa’ii‘éﬁiaﬂfurhi@:’sﬁmﬂﬁ%&ll ontrollers and interfaces,

ot her enbodi nents are possible using controllers and interfaces for other

types of storage dgﬁug{p is 3ibﬁlfct< Wil Rg, onE%E&?Eer s%.i.tm)tirﬁ:ﬂ.bdlﬁr%&akd?%-tdrﬁgl:on(a’roil&gs :

. tape drives, floppy rives, “etc. I's a i agr am o

Gevi co 120. - Thunk SETS b B rRRTR R St N r e end St o e el o
controller 130 and g syste ry 140. The system | qgic. device 120 is al so
coupled to a syst eﬁiﬁr‘%&fﬁ %[ﬁga@gfﬁw?ﬂmmbm@@ygﬁ@ﬁqﬁ dpygerseligunithub 150
includes a drive controller

S including a parallel disk drive controller and a serial disk drive controller.

10 Figure 3 is a block diagram of one embodiment of an interrupt conditioning logic
unit.
Figure 4 is a block diagram of an additional cmb.odiment of an interrupt
conditioning logic unit.
Figure 5 is a block diagram of another embodiment of an interrupt conditioning
15 logic unit.
Figure 6 is a block diagram of a further embodiment of an interrupt conditioning
) | logic unit.
Figure 7 is a flow diagram of one cmbodiment of a method for sharing an interrupt
‘between two disk drive controllers.

20




unit 200 that is discussed nore fully below in connection with E .
The drive controller unit 200 is coupled to a disk drive 160 Wiﬁiﬁg/%oos
paral |l el di sWQ§03&3Fnt er connect 165. 20 The di sk drive cont parfusorsesré 200
'is also coupled to a disk drive 170 via serial disk drive interconnect

175. The disk drive 160 is optional for this exanple enbodi ment. Figure 2
is a block diagramincluding the di sk Betaed Desestiption er unit 200. The di sk
drive control unit 200 includes a parallel disk drive controller 210 and a
serial disk drive Ah®@paRes fgeharing\@n DRrApUiRSVeeREToWIBUer 1505 pEralixd stbrage | er
220. The serial disk drive controller 220 is-coupled to the disk drive 170
by way ' of a tdeeics éndréice aiidskcoditroNee for atseiat storagedevictintanfitte inchies iaterdpsk drive
interface 250. The parallel disk drive controller 210 is coupled to the

di sk drive 16Qohditivig éif’cultﬁﬁhﬂ@ﬂa@kslaﬂ'interﬁip‘ﬁkiﬁﬁm k¥fing HoRf EOPRR std@ge and a
paral l el disk drive interface 240. The parallel disk drive 5 interconnect

165 incl udegs malid ﬁ.kagfaegﬁrne@f]ag@aa/i&qﬁolrueﬂed td tnsﬁar;&@sm e Aevi@idtkdisik di SK

drive interrupt sign 167. par al di sk dfive intérrupt signal 167 is
pul l ed up to a-l.Qqi I . | : h [eslst.or 260
when the di sk% F %ﬁ%hyﬁhgp%r%lp ! gf?%aé?%g"“‘t" %\éﬁaﬁgﬁg‘ﬁ%{ ﬁﬁlgg‘fgé? ??/Vé‘:%ilér)lt errupt

signal 167 to a l.ogicall w vol e.level . 1T disk iye 160.is _not
Thatal 1 ed.  t heRmiEo B aataioflorkn deEF et aionis e Broelar 1 3Pt BB up
to VCC. 10 The disk drive controller unjt 200 al so includes an interrupt
condi ti oni ng MBYsEcintsHage tosharg the smgrrupyiraditjonpliyassiepedde theparaflplstonge deYies  di sk
drizve interrupt signal 167 and an interrupt pending signal 221 fromthe
serial disk dinter@ceontrol l er 220. In this exanple enbodinent, the seria
di sk drive interconnect 175 does not have a dedicated interrupt I|ine.

I nterrupt 30 ar e confltimugh ttednibodiments ehadfolibw describe fafd disb cormeliagendal di sk
drive 15 controller 220 by way of interrupt nmessages delivered over the

serial di sk diitdtRces] Sth& eMoBREhts heDossE ki eonftbBdrf alinteHES86R ofher fypgei ved
at the serial disk drive controller
of storage devices, including, but not limited to, optical drives, tape drives, floppy disk
drives, etc.
Figure 1 is a block diagram of a system 100 that includes a processor 110 coupled
I5 toasystem logic device 120. The system logic device 120 is further coupled to a graphics
controller 130 z_md a system memory 140. The system logic device 120 is also coupled to a
| ) - system input/output hub 150. The system input/output hub 150 includes a drive controller
| unit 200 that is discussed more fully below in connection with Figure 2. The drive
controller unit 200 is coupled to a disk drive 160 via a paralie! disk drive intercoﬁnect 165,
20  The disk drive controller unit 200 is also coupled to adisk drive 170 via serial disk drive
interconnect 175. The disk drive 160 is optional for this example embodiment.

Figure 2 is a block diagram including the disk drive controller unit 200. The disk

drive control unit 200 includes a paralle! disk drive controller 210 and a serial disk drive




- signal when no jgledny sibSall 185 Phd SebiLdidiBs vk %&@ﬁieﬁaﬁﬁ@f ffspgllﬁﬁdgxﬁ; éspgﬁggﬁ em.
“interrupt, -hom%}ﬁkg@egﬁleyymﬁjog -

220, the serial disk drive controller 220 asserts the interrupt 2oengi n
signal 221. The ICL 230 serves to block the parallel disk drive { 5/53:905
signal 167 wh¥@@2884258i sk drive 160 is not installed. |If the ®CIRSAKF05E 160
is installed, then the parallel disk drive 20 interrupt signal 167 is
passed through to the. parallel disk drive controller interrupt. input 231.
The 1 CL al so pa@gﬁgfqﬂgo-imeéﬁ‘ﬂﬁ*ﬁ@ﬁﬂ?%@ r Grthls coupled t the gk driye d f{kby way
paral l el disk drive controller interrupt input 231. By bl ocking the

paral | el di sk dfiadke serieletiskdstve érfteyemnect 18‘37ar\dﬁénn¢iéis&ud'riveintesfaceouﬁl dheto the
paral l el disk drive interface 240, the ICL 230 allows 5 20/06/2005 WO

02/ 054257 PCTI ysdlitBididivelventsmler 20 idewikled ta the disk diiveol 60 by wag 6f the pahiiet e t he
paral l el disk drive controller interrupt input 231. Wthout the ICL,

i nterrupt shar idig diwetirderostingctll 65 pakaspabdilel didkadrive itbrfach 2400i THe pafai iy @isk HF0e and
170 are installed. This is due to the parallel disk drive interrupt signal

167 being 3 puhttRnrctr F93 ifshiRE halipkladbesoMaRItoRPoldinks/Ri6iafd b Parhifd] URK drive
Typi cal prior computer systens deafJ with the asserted disk drive interrupt

interrupt controller. "Wien nore than one d e cont t he
t L nfar U t tem jnterrupt
controll er woul aring sasﬁgﬁf‘gm“?d” hﬁﬁ};hl??&és'(é# ﬁg?%oslﬁlngtc "VH'igé%er am of
one enbodi nent _of e |.CL 230. The 230 .ipcludes an AND gaje .233, . .an OR
gate 234, and Barﬂ%eialskgﬂV%PWE%“a{/ﬁgﬁ% 8\ ﬁ’t"é’iagé}%ff'eﬁﬁgg"ﬂ’smpi‘? st
started, the system Pasi C input/ou_tlgut_ system (BIOS), which is a software
agent runni ng B9 padiepythenthe piralie] disk dye iaterrypt signalid 64 is Ridled vp 8 Glees to
determ ne which disk drives are installed. 15 Al though the current
enbodi ment @escri beEhetdigk dsivesowilen unif 206 elsalingledeiranieterrupt conditioning logic unit

(ICL) 230. The ICL 230 receives the parallel disk drive interrupt signal 167 and an
interrupt pending signal 221 from the serial disk drive controller 220. In this example
embodiment, the serial disk drive interconnect 175 does not have a dedicated interrupt
line. Interrupts are communicated from the disk drive 170 to the serial disk drive
15 controller220 by way of intgrrupt n;essagcs delivered over the serial disk drive
interconnect 175. When an interrupt message is received at the serial disk drive controller
| ) - 220, the serial disk drive controller 220 asserts the interrupt pending signal 221.
The ICL 230 serves to block the_pafallci disk drive interrupt Signal 167 when the
disk drive 160 is not installed. Ifthe disk drive 160 is installed, then the parallel disk drive
20 . interrupt signal 167 is passed through to the parallel disk drive controlicr.intcrrupt input
- 231, The ICL also passes the interrupt pending signal 221 through to the parallel disk
~ drive controller interrupt input 231. By blocking the parallel disk drive interrupt signal

167 when no drive is coupled to the parallel disk drive interface 240, the ICL 230 allows




interfaces to determ ne which disk drives are installed, other e [
- are possible where a state nmachine inplenented in hardware conﬁ?&6%&5
pol | i ng oper a¥PHRE3T hout software intervention. If no dri vECTAISPHHHI t o
be coupled to the parallel disk drive interface 240, then the 20 BIGCS

it "I" to,th K. tegist . The val f. th ister |
rver tod and | bt 08I GOk U CORETEAD BT FI ANE AP 3 eator e G TR

of the AND gate 233 receives the parallel disk drive interrupt signal 167.
When t he mask r@éi ster 232 contains a "1 ", the output of the AND gate 233
w Il always show a "0", thereby masking the parallel disk 6 20/06/2005 WO
02/ 054257 PCTI US01/ Foitheat the ii¢de interrupt phasing veld oplydis pessiblerwhen hodlyths disk drigp
contains a "0", then whatever value is delivered to the AND gate 233 hy
the parallel dil6Raud |7are inseled. Jhisds duedtio theqrrallg! diskakivd inttrruposigine! il 67 beimg OR
gate 234. Therefore, the ICL 230 wll| always pass the interrupt pending
signal. 221 6o tpoHedtamalabsettediitad when noadroend inghlledr Typital briofdompafer sys2sit deald -

. Will pass the parallel 5 disk drive interrupt signal 167 to the parallel

di sk drive coniwitltheissértidelisk dpive in&ﬂuf)t sight! @idndho dARE R ihdidleBbmablasg glet ect ed
that a drive is coupled to the parallel disk drive interface 240 and the

mask register %{i&ﬂ'&fam& syaRhn snﬂéﬁg;%smléolicé Whitl R 1 R0E 813k 8f vﬁ\%ﬂfr&fc&

enbodi mnent of an | unit. This exanple enbodi nent nay be lflS

i nt er changeabl i .01 i i . al i n ion with
Figure 3. The }[ﬁ\é%gg&%ﬁpgﬁgﬁg‘lle ’ ﬂ%:g%%g%ﬁﬁ@?gﬁeﬁﬁx‘bgﬁtl&s}]%gﬁﬁﬂg aptécoder
410. The decoder . 410 receives.at i.ts input C the interrupt pending signal
221 fromthe &P ?"H‘?‘@i%f‘i%&‘é’"@dﬂ?f’ﬁw r 220. The B input receives the
paral l el disk drive_jinterrupt signal 167. The A input receives the
i nverted off put of %gwpﬁpﬁﬁaﬁ%mm Pf°%°rf§‘beﬁmn¥%ﬁ‘§°sml{:’é0d€f‘%&la%130di sk
drive coupled to the parallel disk drive interface 240, then a "1" is

o includes an AND gate 233, an OR gate 234, and a mask register 232. When the computer

system 100 is first started, the system basic input/output system (BIOS), which isa
software agent running on the processor 110, polls the disk drive interfaces to determine
which disk drives are instailed.
15 Although the current embodiment describes the BIOS polling the disk drive
interfaces to determine which disk drives are installed, other embodiments are possible
' ) where a state machine implemented in hardware conducts the polling operations without
software intervention.
{f no drive is found to be coupie'c'i to the phrallel disk drive interface 240, then the
20  BIOS writes a “1” to the mask register 232. The value of the mask register is inverted and
delivered to one input of the AND gate 233. The other iriput of the AND gate 233 receives
the parallel disk drive interrupt signal 167. When the mask register 232 contains a “1”, the

output of the AND gate 233 will always show a “0”, thereby masking the paralle! disk




15 delivered to the flip-flop 430 via the mask si-gnal 431. The wri}e ?i %Pal
432 is used to clock in the value delivered over the nmask si gna 0488/ 2405
no drive i s d¥OSR&H5Ddn the parallel disk drive interface, thearisessigput
of the decoder 410 will receive a "0" fromthe flip-flop 430. Wien the A

i nput receives a."0" an arallel disk drive interrupt 167 is
asserted, none GI{HE"R 2@-} re\g h%lﬂ‘f)ﬂ‘ﬁ%’”@&‘ﬁ'ﬁ'i 24 cpyrinp2 {Fetharwiateer 4gioe i | |
become asserted, . Therefore, the parallel disk drive interrupt 167 is
masked. Wheneveteliv§ied otheANDpate 233 by ths paralielaliskaipive interryptssignabl7 ippessedf t he
decoder outputs coupled to the OR gate 420 is guaranteed to becone
asserted. |n tHhoughiarks OR gate 23ht Bhrerafpre, thoKHARX0gvill alyags paa2the finterrapt pendigr i al
disk drive controller 220 is always passed through to 7 20/06/2005 WO

02/ 05- 1257 PCT/s\g8a2250&Hh6 parabiel disk alfivetonttblde inderrupeinp@rDi3n @hd @111 pads BE pathllel

i nput 231 and the parallel disk drive interrupt 167 is passed on to the

paral | el di Sk diskvevendriupt dighal | 676 thiclatalletikidiRa ohtrofierimerrdlt @ul®A only
detected the presence of a disk drive on the parallel disk drive interface

240. Figure 5 iwhemthe!BIOK hel d@icREMiRk a 8Rveid dhipledéine %%Qﬂ)éi' R QhivOfnedlcd Ko

unit. The ICL 5 500 of Figure 5 is based around a dynam c random access

menory I'ook-upaﬁmgﬁ,agﬂ_,légmcr@]zqsn&ggt LUT 510 includes a wite port 512 that
is accessible to the processor 110 via a CPU access path 515. The BI OS can

cause appropriate vahies; W into the. LUT 510 where the values
are based on whet her E‘%r arll%fblp ﬁ‘e&%'&%ﬁ%"so %?%Q"?gﬁe"éogﬂnggl'd’f’ltv Sh‘s ’éﬁﬂﬂ?"ed to
the parallel disk drive interface 240. The values stored in the LUT 510 are
1‘0’9ac cessed Vi %m%gmﬁ g EE usef Hﬁ?’ghzaﬂﬁeagh'd" Iﬁ’o‘.ﬁe gRodapens digcusgsdiabpaia ar e
coupl ed to,the arall el disk drive interrupt signal 167 and the interrupt
pendi ng si Ghal ©039ection wup Eigure | The ICEHAO0 gffigure Aliskesad ammng an highthit dsoedes 13
depends on the states of the Al and AO inputs. By progranmming the LUT 510
with appropri 18- Fh¢ decodertdh@ receivesst 0s inant Grhevigertupt panding signhled2 1 from the
| serial disk drive controller 220. The B input receives the parallel disk drive interrupt
signal 167. The A input receives the inverted output of 2 flip-flop 430, If the BIOS fails
to detect a disk drive coupled to the parallel disk drive interface 240, then a “1” is
15 delivered to the flip-flop 430 via the mask signal 431. The write signal 432 is used to
clock in the value delivered over the mask signal 431,
) If no drive is detected on the parallel disk drive interface, then the A input of the
decoder 410 will receive a “0” from the flip-flop 430. When the A input receives a “0”
and the parallel disk drive interrupt 167 is asserted, none of the decoder outputs coupled to
.20 ) thg OR gate 420 wil! become asserted. Therefore, the parallel disk drive interrupt 167 is
- masked. Whenever the interrupt pending signal 221 is asserted, one of the decoder outputs

coupled to the OR gate 420 is guaranteed to become asserted. In this manner, the interrupt

pending signal 221 from the serial disk drive cdntrollcr 220 is always passed throﬁgh to




di sk drive interrupt si.gnal 167 from being passed on to the parall EI 9i sk
‘drive controller 15 interruptinput 231 unless a disk drive has 06/2005
detected on t MO @A#ASFel disk drive interface 240. Further, toea/dddlsehd
will allow the interrupt pending signal 221 to al ways be passed } on to
the parallel disk drive controller interrupt input 231. Figure 6 is a block
di agram of a f utht Rerplled gisk driveeenntroferapterrupt inpuksidd auththe parelial diskdriye imtenmipy
(ROM) 610. The ICL 600 includes the ROM 610 and a flip-flop 630. The 20

| CL 600 of Fi gultd ispaseadicn to thelparaljell disktdnize semtrelidraigbringninpst driteifthdBIDSIas
enbodi mrent of Figure 5. However, since the ROM 610 nust be programred prior
t 0o system oper adeicoted tienmleseme i s disk ldevBbObe paniedtisc egretfite 248/ ues of the
ROM 610, the flip-flop 630 is used to manipulate the values presented to

the address inputs @igurd®isBEMckUigtdin O FlQbditiehaPEREfmenS ol 108/ 1300 The
02/ 051257 PCTI US01/ 50576 different storage |ocations dependi ng on whet her

or not the Bl O30025FieledGt Baledardlinda SmaMR rafBHRk 2 hzl?‘PSk
drive interface 240.i§|f no diesﬁ driz\l/%mi S dret ect eﬁgsrﬁlﬁgé@?ﬂmg (]
delivers a "1" 4i8. LAY ;L p-fd 0. The "l i.s
cl ocked into thegf FFESU?’F%O @g%d%ﬂ a tﬁg&\}\;%‘g&é%%ﬁéslsg%éga'&ﬁ’i%ce%sﬁf LWI“%? t he
flip-flop 630 i lLiye a dress’' 5 input gf the RQM 610 al W th
the'intorrupt Sours® BERAT TR BRRE Flss shpipPie dhess Sepriven v br LA
signal 167. The,appropriaje data i.s driven fromthe output 612 of the ROM
610 to the par 3“&@?“8&&2’%% VELWP? B’I"Fté‘?rqrﬁ?té‘??@ﬁs hapdeiectobadiskdriigre 7 i s
a fyl ow di agram of one enbodi nent of a nethod for sharing an interrupt
between two di SRIPIRAiIQ thepamatiplliskairiye intgriaps 240« Tha galues stocaddn thedddT 510 a6 nade
as to whether a 10 disk drive is couple to a first disk drive interface.
| f a di sk dPi vaccessedie thetaddresstinputs Al aid AGKTHIU andfAlrisputs areeouplgtto itie
delivered fromthe first disk drive interface to first disk drive
control | er i ntparaliedisk dybetinteirhipt sipnaM&7iasd e intdeipesheidg signill20¢ kespt&ivetyhen at
bl ock 720 a mask _

The value placed onto the output 513 depends on the states of the A1 and A0 inputs. By

programming the LUT 510 with app'ropriate values, the LUT 510 can prevent the parallel
disk drive interrupt signal 167 from being passed on to the parallel disk drive controller

- 15 interrupt-input 231 unless a disk dr-ive has been detected on the parallel disk drive interface .
240. Further, the LUT 510 will allow the interrupt pending signal 221 to alway§ be passed

on to the parallel disk drive controller interrupt input 231.

Lo

Figure 6 is a block diagram of a further émbodiment of an ICL based on a read-
only memory (ROM) 610. The ICL 600 .inc-ludes the ROM 610 and a flip-flop 630. The
20 ICL 600 of Figure 6 works in largely the same fashion as the LUT-based embodiment of
Figure 5. However, since the ROM 610 must be programmed prior to system operation
and because the BIOS cannot change the va-lules of the ROM 610, the flip-flop 630 is used -

~ to manipulate the values presented to the address inputs of the ROM 610 in order to access




bit is set. At block 740 the first interrupt is prevented from ed:/n&
delivered-fromthe first disk drive interface to the first dis 0 5/@@%5
interrupt i npWO92(0888Ty, at block 750, a 15 second interrupt PeTdABbiered
froma second disk drive controller to the first disk drive C(r)]ntrgl | er
interrupt input, In the foregoing specification the invention has been
descri bgd Wi f h 4*€?fé¢té$?@@cﬂwatglgrﬁélgw#feg a5 whethet oy net HyoBiQSches detediestasdisk drive
will, however, be evident that various nodifications and changes may be
made t her et o wieBief todkgoraralichgjsk drivaintadack 2éhdéno disk diive i Getented], themthe BIDSt he

I nvention as set forth in the appended cl ai ns. The specification and

drawi ngs are, aelivereh Tigitythetmeské3 T mpetnaithe flipaflgnt30l Mhet I"dt tlecket adthigie fhhan i n
a restrictive sense. Reference in the specification to "an enbodi nent, ™
"one enbodi mentflop 636 viatheowtite dignEle2., Thewutpuobithe fRPMPHITH defiverbBRAR alldiads a
particular feature, structure, or 9 20/06/2005 WD 02/054257

PCT/ USOL/ 50376 ispuesfaé ROM6 i 0Caléhpseith tReRliclpGRAGRE bileid 23 4da :B{ﬁargﬁéﬂﬁé ment s
y

is included in at |east sone enbodinments, but not necessari

embodi ment s, O ReliHinaP7. THE aphAbia Yata IRARA Mfife Qlipur ¥y SARORLRPN! .

"one enbodi nent," or "sone enbodi nents" are not necessarily a erring

to the sane e ' 1,0 . . t. | ained is: 1. An
appar at us, co%fq#gi na:a%lgﬁ?i%}?%%&sctg%@fgggmgwﬁé@u?rzlﬂérface; a second storage

device | nrt erface; Figure 7 is a flow diagram of one embodiment of a method for sharing an interrupt

} ~ between two disk drive controllers, At block 710, a determination is made as to whether a
10 disk-drive is couple to a first disk drive inierfacc. If a disk drive is detected, then at block
730 a first interrupt is delivered from the first disk drive interface to first disk drive
controller interrupt input. If a drive is not détectcd at block 710, thén at block 720 2 mask
bit is set. At block 740 the first interrupt is prevented from being delivered from the first -
disk drive interface to the first disk controller interrupt input. Lastly, a.t block 750, a
15 second interrupt is delivered from a second disk drive controller to the first disk drive
controller interrupt input. |
) _ ' In the foregoing specification the invention has been descriﬁed with reference to
specific exemplary embodiments thereqf. It will, however, be evident that various
| modifications and c_harigcs may be made ;hereto without departing frorﬁ the broader spirit
20 and scope of the invention as set férth in the appended claims. Thé specification and
drawings are, accordingly, to 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




a first disk drive controller coupled to the first storage devic

interface, the first disk drive cgntroller i ncl udi ng anginterru%Q/Qﬁgﬁ%Qo5
~input; a secoW® ®@tZ5dl | er coupled to the second storage devi BETIUSVBSI5ACE;
and an interrupt conditioning unit to receive a first interrupt signal from
the first storage device in#e face and to .receive a second interrupt

signal from t he@RagHRiCHsS T E‘fhné’P‘,meF‘I‘Fé‘ Vi BF FRpedimssaisincided i ab frest sewe
deliver the second interrupt signal to the first disk drive controller
interrupt si gndMIcHiFANts, btaof pecessariiysal! embreimenssofithe inventions The yasious o del i ver
the first interrupt signal tote first disk drive controller interrupt

si gnal input i fapeeasanggsefeaniembadiment,’  "anggmbediment,tdrésdimereptbodimenafare devi ce
interface, the interrupt conditioning unit to not deliver the first
~interrupt si gmatessanilyt dlerefarnimd to dieshkmelemb@iimens.r ol | er i nterrupt signal input
if no disk drive is coupled to the first storage device interface. 2. The
apparatus of claim 1, wherein the interrupt conditioning unit includes an

. AND gate and an OR gate, the AND gate having a first input coupled to the
first. interrupt -signal and the AND gate having a second input coupled to a
mask register, the mask register to store a value indicating whether or not
a storage device is coupled to the first storage device interface, a first
i nput of the OR gate coupled to an output of the AND gate and a second

i nput of the OR gate coupled to the second interrupt signal, an output of
the OR gate coupled to the first disk drive controller interrupt signa
input. 3. The apparatus of claim?2, wherein a value indicated by the mask
redfster is inverted prior to delivery to the second input of the AND
gate. 4. The apparatus of claim1l, wherein the first storage device
interface is a parallel interface. 5. The apparatus of claim4, wherein
the second storage device interface is a serial interface. 6. The apparatus
of claimb5, wherein the second controller asserts the second interrupt
signal in response to an interrupt nessage being received fromthe serial
interface. 7. A nethod, conprising: determ ning whether a storage device is
coupled to a first storage device interface;. setting a mask bit if no '
storage device is coupled to the first storage device interface;
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delivering a first interrupt fromthe first storage device interface to a

first disk drive controller interrupt input if the mask bit is not set;

preventi-ng the first interrupt frombeing delivered fromthe %b%%é t orage

device interface to the first disk drive controller interrupti if the

mask bit is set; and delivering a second interrupt froma second controller

to the first disk drive controller interrupt input. 8. The nethod of claim

7, furthgratedBnbdisng delivering an interrupt nmessage froma second storage

device interface to the second controller. 9. The nethod of claim 8,

wher ei n déhiapgratag camprismger r upt nmessage from a second storage device

interface to 11 20.6.2005 the second controller includes delivering an

i nt er r up firpistesaagaleficeintedaceeri al interface to the second controller. 10. A

system conprising: a processor; and a system|ogic device coupled to the

pr ocessdt SECYHSIUILS deavict Biffecedevi ce including a f: rzt st or age dgw ce

I nterfac .second stora evice interface coupled to a second storage

devi ce, S §3'3§§f‘?€i;§5f° P G eb i s dpricedn eeere Gk Srenateieteq s

i nterface, Iﬁ§ FPrSt ™ di sk drive control | er including an interrupt signal

| NpuUt, & SBERNSNFAB doBbIbER 1RUBb R ReldGeS REARE SiO0r age devi ce i nterface,

and an interrupt conditioning unit to receive a first interrupt signal from

the firshistrapageddengeititdveedifeCRstaiéhrdpOsigrabe@h e fidt KEEENELvIcE IredrabdPind to

si gnal freagiveaseceid groerdiptogral fodn e sedohe controlr,Ithedihte & G doriditBMh Ghitud HélivérQhe

del i ver se¢nad intessiohsigriahip diverfiog tlisks dnyeabnttobiertifterrdpt sigtal idpu khelihievapteomiitioning anit

i nt er r upyrtney tgdaliver the first interient signad fotafiyst diseddvet dootndliagintemirit sighalimphidta dtoagkeddvicer

the fi ré%%“ﬂ'f’%?’rt jsrsgﬁéwmewee ipfgdage; the intetiugkeogdilianingeipihtornot dediver thetfiest intaatupt

si gnal ifﬁg;;@"ﬁ P MR ity e Gaplicg ieryeAN 0@l IRRYt & BRifipledrive & qewRled ip fhetfirst sigragg device
n

device interface, the interrupt conditioning unit to not deliver the first

Interruptny @B&tu& Qr 444G 1T dheilin Ble Sherflipl (yo%dﬁg rill%gru%t lin%rudésna;[negl\"djé)atte 2 %%R Igegg,%e

i f no stampapR Kb 8%rst Rpd oo I filhBite rbﬁt%rtgnat and the AND gate having a second input
coupled to a mask register, the mask register to store a value indicating whether or not a storage device is
coupled to the first storage device interface, a first input of the OR gate coupled to an output of the AND gate
and a second input of the OR gate coupled to the second interrupt signal, an output of the OR gate coupled to
the first disk drive controller interrupt signal input.

3. The apparatus of claim 2, wherein a vaiue indicated by the mask register is inverted prior to delivery to the
second input of the AND gate.

4. The apparatus of claim 1, wherein the first storage device interface is a parallel interface.
9. The apparatus of claim 4, wherein the second storage device interface is a serial interface.

6. The apparatus of claim 5, wherein the second controller asserts the second interrupt signal in response to
an interrupt message being received from the serial interface.

7. A method, comprising:
determining whether a storage device is coupled to a first storage device interface;
setting a mask bit if no storage device is coupled to the first storage device interface;

delivering a first interrupt from the first storage device interface to a first disk drive controller interrupt input if
the mask bit is not set;

preventing the first interrupt from being defivered from the first storage device interface to the first disk drive
controller interrupt input if the mask bit is set; and

delivering a second interrupt from a second controller to the first disk drive controller interrupt input.

8. The method of claim 7, further comprising delivering an interrupt message from a second storage device
interface to the second controller.

9. The method of claim 8, wherein delivering an interrupt message from a second storage device interface to
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storage device interface. 11. The system of claim 10, wherein the interrupt
conditioning unit includes an AND gate and an OR, gate, the AND gate
having a first input coupled to the first interrupt signal ang 5??‘) ND gat e
having a second input coupled to a nmask register, the mask r %l' rto
store a value indicating whether or not a storage device is coupled to the
first storage device interface, a first input of the OR gate c;)upl ed tﬁ an
out put ahe tdtendDay ' . to the
econd e T B 1l R b ¥ o S Al 38 o o rer
di sk driveAswtdm abinpfisiignt er r upt si gnal input. 12. The system of claim 11,
wherein a val ue indicated by the mask register is inverted prior to

del i ver 2 precessas andecond i nput of the AND gate. 13. The system of claim 10,
wherein the first storage device interface is a parallel interface. 14.
The syst&HFER [?;Q’ca‘i’er‘ﬁc?LS?“p!ﬁHé‘?@Pﬁroﬁ?ﬁéo"s@éévﬂe%mlﬁdg\écedmwd@e interface is a
serial | gr{ace.d 15.. tTl;rjle system of claim 14, wherein the second controller
asserts aﬁge *Secong Thie ¥Gpt signal in response to an interrupt nessage

being r %Nﬂt&éd&@e@i@@in@%ée@ou5!5& £ BESd st%;age device,

a first disk drive controller coupled to the first storage device interface, the first disk drive controller inciuding
an interrupt signal input,

a second controller coupled to the second storage device interface, and

an interrupt conditioning unit to receive a first interrupt signal from the first storage device interface and to
receive a second interrupt signal from the second controller, the interrupt conditicning unit to deliver the
second interrupt signal to the first disk drive controiler interrupt signal input, the interrupt conditioning unit
further to deliver the first interrupt signal to the first disk drive controfler interrupt signal input if a first storage
device is coupled to the first storage device interface, the interrupt conditioning unit to not deliver the first
interrupt signal to the first disk drive controfler interrupt signal input if no storage device is coupled to the first
storage device interface.

11. The system of cfaim 10, wherein the interrupt conditioning unit includes an AND gate and an OR, gate,
the AND gate having a first input coupled to the first interrupt signal and the AND gate having a second input
coupled to a mask register, the mask register to store a value indicating whether or not a storage device is
coupled to the first storage device interface, a first input of the OR gate coupled to an output of the AND gate
and a second input of the OR gate coupled to the second interrupt signal, an output of the OR gate coupled to
the first disk drive controller interrupt signal input.

12. The system of claim 11, wherein a vaiue indicated by the mask register is inverted prior to delivery fo the
second input of the AND gate.

13. The system of claim 10, wherein the first storage device interface is a parallel interface.
14. The system of claim 13, wherein the second storage device interface is a serial interface.

15. The system of claim 14, wherein the second controller asserts the second interrupt signal in response to
an interrupt message being received from the serial interface. '
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