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GeneralDescriptiond

The[MC-ACT-VME2416[corelisfused@aslinterfaceforthe[VMEStandard bus.[Onelside[¢ontains[alll/MEbusO
signalsfandhelotherside@llEhe Wiser$ignals.[With[fhel[defined[address[and@ddressinodifier,[fheiser@llows
anyastersidntheWVMEDusibl@ccessithelO,peripheralsiorimemoryplaceddnihelliser$Side.

Theliserthas(foldescribe@woblockswhich@redonnectedfofhe Maddressldecoding’@ndfothefuserside”.[The
“addressldecoding”lisWisedodetectlthe@ccess@nddo@llowlihedransferlonfhel¢orrespondingoard.tlallows O
thellseribDuiltlis[dwn@ddressdecodingithoutl@hangingfhedode0fthe BIC-ACT-VME2416.00

TheMC-ACT-VME2416[¢orelprovides@ulllinterruptlcontrollerfbasedldon3evenlhterruptlinesi¢onnectedothe
bus.[Mhelsystemieleaselthelinterrupttoniheacknowledge {ROAK).[ThelAcknowledgelis[doneldnlalllboardsO

connectedl@nheDus(ihroughlaldaisy-chain.O

Altomplete[VHDL destbenchverifies[éverydunctions@nd@ddressinginodelandlinterrupts.[Thesedestbenches

arebuilt@s@Selffestingfegression-testSuite.
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FunctionalDescription

Theffallingédge0flWVME_ASI(address(Strobe)WwilllSynchronize@llthe@ddresses[VME_ADDREndIVME_AM)O
allowingtheldontrolleribldecodefhemlinldrderlibdefineliffhe(presentBoardis@ddressedornot.[$incelthisO
moment,@ll8ignalsionihe[VMEBushavefbbelStable@ndiheldontrolleriwillléxecutefhel@ommanddependingdn]
thelgontrolSignalsVME_DSO0_N,WME_DS1_N,WME_WRITE_N,WME_IACK_N).[ThelYME[masterhas(iblrelease
thelWVME_AS_NISignalatihe@éndoflairansferibléxecute@mewidommand.[]

WRITEDATAORANSFERO

Whenlthe WME_WRITE_NI[defineslaiwriteldatafransfer,fhe@ontrolleriwill@ssignthe@ddress(VME_ADDR)@nhe
USER_ADDRIBus,fheladdressimodifier(VME_AM)0Onithe[WSER_AMDuslandiheldatalVME_DATA)Onthe
USER_DATADus.TheSignalstVME_DSO_N[@ndiWVME_DS1_NI(Selectliheldorresponding(datalbcationlaccording]
thebllowingable [{forfhisihodelBf[WMEdontroller-MC-ACT-VME2416-,fhelSignalsiWME_LWORDR@ndO
VME_ADDRO1@reldon't[dare):

0

Datallocations[Selectedd | VME_DSO0_NO VME_DS1_NO VME_ADDRO10 | VME_LWORD_NO
VME_DATA_IN(7:0)0 lowL highO X0 X0
VME_DATA_IN(15:8)0] highl low(] X0 X0
VME_DATA_IN(15:0)0] low lowL] X0 X0

Toléxecutelfhelfransferidniheserpart,fhedontrolleriwill@ctive @MequestSignal{lUSER_ACC_REQ)WithivalidO
controlSignals.Theldatallbcations(Selectedlare[@nabledwithfheSignhalslUSER_BE1[(bits[7:0)@andWSER_BE2[(bits(
15:8).[Thelfransferiwillbe@ndedwithfhe@cknowledge BffhelserpartlUSER_ACC_ACK).O
Oncefthelfransferiéxecuted,thel@ontrollerwilllacknowledgefheldatafransferiontheWMEDBusiwithfhe

VME_DTACK_N.When[Seeinglthislacknowledge,fhelasterillfeleasefhe[WME_AS_NISignalléndingfhelactual(l
datalfransfer.O]

READIATAITRANSFERDO

Whenlfthe WME_WRITE_NIdefines@eaddatafransfer,fheldontrolleriwilllassignihe@ddress(VME_ADDR)Gnfhe
USER_ADDRIDBus[andihe@ddresshodifierlVME_AM)0Onthe[WSER_AMMDBus.[Asfhelrite[datafransfer,fhel
signalslUSER_BE1/2@reldependingdnihe(VME_DS0/1_N.O

TheldontrolleriwillAactivelalfequestSignalllUSER_ACC_REQ)Mntilfhel@acknowledge[(USER_ACC_ACK)Boming
fromlthellserpart. ThefeaddatahavebBeNalid[duringhislacknowledge.[

Oncelready,fheldatal@refransferred@ntheWME_DATA_OUTDus@ndl@cknowledgediwithfhe(Signald

VME_DTACK_N.When[Seeinglthislacknowledge,fhelmasteriilleleaseihe[WME_AS_NISignalléndingfhelactual(l
datalfransfer.O]

INTERRUPTO

Thelihterruptsi@niheWMEDuslareldgeneratedDyiheldifferentihodulesidonnecteddnfheBus@nd@re@cknowledged
through@ldaisy-chainlihterruptline@sSshowndnihelfigureBelow:(

Memory(Board( Interruptd I0Boardd]
(userpar)0 HandlerQ) (userfart)d
MC-ACT- VMEDO MC-ACT-
VMEDO Interfacel VMEDO
A A A
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S 12| o g o
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Between(fheserpart@ndihe WMEGontroller,fhefransferloflinterruptihformationlisaseddnihe
request/acknowledgelprotocol.(]

When[@nlihterruptidccursionfheserpart,itlgenerates@nlihterruptifequestidnithe VMEGontrollerthroughihel
signallUSER_IREQ.Depending@niheMalueldefinedbylihediserpartidonifheMectorlUSER_ILEV,fhe[YME[Gontroller(
activates(anlihterrupti@niheespectivelinterruptlineWVME_IRQ_N(X)QUSER_ILEVEAE>VME_IRQ_N(1),0
USER_ILEVEIE>NVME_IRQ_N(7)).0Ihterruptdevel Maslihehighestprioritylandlihterruptieveldhasihedowest.O
Sincelthere,fhelinterruptandler@cknowledgesiihelinterruptby@sserting@dbwisState@nfhelSignalVME_IACK_N.O
ThisSignaliwillbefransmitted @ @llthodulesand@siwelllihfhefirstihoduledflthedaisy-chain.Thehodulesiwhich
didn’tlgeneratelanlinterruptjustlassertifhe(VME_IACKIN_N@Signalioihe WVME_IACKOUT _N.[AlhoduleWhich
generated@n(interruptiwillldetectihe@cknowledgeatihefalling[@édgel@andidomparefhe VME_ADDR(3:1)Withfhe
interruptlevellfegisterlUSER_ILEV)ibldeterminelifiitthasihepriority[{depending@nihellevel)bléxecutefhed
interruptfornot.Ihdaseloflnot, [itill@ssignfhe WVME_IACKIN_NIVME_IACKOUT_N.0h{helotherldasel(the
correspondingfnodule has(thelpriority),fhelfigh(Statelis[@ssertedfothe[WME_IACKOUT_NISignallihldrderib Break
theldaisy-chainl@and@voidldtherihodulesiakingihelihterrupti@cknowledge.Duringlihe@cknowledge,themodule
transfers(thelihterruptiectoregisteridefinedByfheserlUSER_IVEC)@niheVME[dataBus((VME_DATA_OUT).O
WhenliheldatalareMalid,fhe[WME[@ontrollerldrivesfhe[WME_DTACK_NISignallow,@llowingfheaster@nd
interrupthandlerléxecuting@extidommands.

Onliheluserpart, fhelihterruptlis [@cknowledgedwithfheSignallUSER_IACKWhich[glearsfhependinglihterrupt
request.l]

O

DevicelRequirements[]

Family O Devicel UtilizationO Performancel
SEQU Total[ 0
SX-A SX32A-STDO 66{4%)0 135[(13%)0 201[(7%)0 138WIHz[
ProASIC™™"m | APA150-STDO n/aC] n/al] 295[(5%)0] 112MHz0
Axcelerator(l AX500-STDO 65(2%)0 135[(6%)0 200[(B%)0 159MHz0O

Tablel: MevicelUtilization@nd[Performancelll

Verification@ndCompliancel]

Completefunctionall@andiimingSimulationthasBeenperformedOnfhe WYME[UsingModelSimB3.5e.This[¢orehas
alsoBeen(usedSuccessfullylihldustomerldesigns.O

g
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SignalDescriptions
Thefbllowing[Signalldescriptionsldefinefhe TOSignals.[

Signall Directiond Description

CLKO Inputd Clock:Bystemlélock.Thisldlocklis providedbyfheser(SidelinterfaceWwhichlis [
part[6fthe[40MHz[dlock[domain.[]

RESET NO Inputd Systemfeset:[Asynchronous(System[feset,[active low.[]

VME_ADDRJ[23:1]00 InputO VME[AddressBus:[ThelSmallestladdressableinitlisfheBytedbcation.Masters O
use(@ddresslines(ib(SelectiheldatalwhichfasibBel@ccessedd

VME_AM[5:0]0 Inputd VME[AddressModifierBus:[Allowthelfhasterbpass@dditionalBinary
information(fbfhelSlaveduringldatafransferidycles.

VME_DATA_IN[15:0]0 Inputd VMEDataBush:160ritedatallines@re(@vailable.ependingdnfhelGontrolO
signals,@nly@nebytedanbeisedfbrihe fransfer@niheluserlpart.0]

VME_DATA_OUT[15:0] Outputl | VME[DataBusOut:[16Ieaddatalines.Forléachl@access,the[16databitslare]

a0 O read.d]

VME_EXT_DRV_NO Outputl | VME[ExternalDatalDrive:[Activellbwldrivel@nableSignalforéxternalBidirectional
databus(drivers.O

VME_INT_DRV_NO Outputd | VME[hternalDatarive:[Activelbwldrive@nablelSignalforihternaldidirectional 0
databus[drivers.O

VME_EXT_DDIRO Output | VME[ExternalDatalDirection:DirectiondontrolSignalforlihternalidirectional ]
dataBus(drivers.Mighlihdicates[datafo[VME bus@ndlbwfrom VMEDus.[]

VME_LWORD_NO InputO VME@MongWord:[Activelbw(SignallhdicatinglbngMord@ccess.ThisSignalishotd
usedlihfheMC-ACT-VME2416.0

VME_DTACK_NO Outputl | VME[DatalAcknowledge:[This@ctiveIbw(Signallacknowledges(ihedatafransfer.O
Itthas[ibbeldonnectedibl@anépenidollectoridriver.O]

VME_AS_NO Inputd VME[Address[$trobe:dlocksiwithfallinglédge thelinternalSynchronization

signalsllikeWME_ADDR[ANd[VME_AM.[@(is[@alsoused@sdatalSignalforaccessl]
startldetection.O

VME_DS0_NO InputO VMEDatal$trobe0:[Activelbw(Signalldsedforthe SelectedIbcationpartioffhel
data.DatalStrobe[0lis[dedicatedibfheldata[7:0].0

VME_DS1_NO Inputd VMEDatalStrobe:[Activelbwisignallusedorihe[SelectedIbcationpartofthed
data.DatalStrobe[1i5[dedicatedbiheldata[15:8].0

VME_WRITE_NO Inputd VMERead/Write:[ActivelbwisSignaliwhichlisUsedbythemhasterfolihdicatefhe
dataldirection.O]

VME_BERR_NDO Inputd VMEBusError:[ActivelbwiSignaldrivenbyldtherihodules(indicatingfhatfheldatal]
transferasnsuccessful.0]

VME_IACK_NO Inputd VMElhterruptlAcknowledge:When(drivenlbw,fhe WME_IACKIN_N[dauses(the]

IACKI[daisy-chainidriver,bcatedlih(Slot1,fb[propagateafalling@dgedownihe
interruptlacknowledgeldaisy-chain.O

VME_IACKIN_NMI Inputd VMEl(hterruptfAcknowledgelhputaisy-Chain:[This[@ActivelbwisSignallisused
as(ihputlofithe hodulefortheldaisy-chainlihterrupti@cknowledge.

VME_IACKOUT_NO OutputD | VME[hterruptfAcknowledge@utputDaisy-Chain:[This@ctivellbwisignallisused]
as[output@fithehodule forfheldaisy-chainlihterrupt@cknowledge.O

VME_IRQ_NI[6:0]0 OutputDl | VMElhterruptiRequestllines:Interruptersiequestlihterruptsbydrivingl@n]

interrupt@equestlinelow.WME_IRQ_N[7]hasthelhighestpriority.[TheselSignalsC
have(ibBeldonnectedbldpenidollectoridrivers.]

INT_USER_ADDR[23:1]0 Outputl | RegisteredlVME[AddressBus:[$ynchronized©nihelfallinglédgedfiWVME_AS_N.O
ThisbuslisWsedibldecodefhe@ddress@ndib@ctive@nlaccessisignalioniheser
part.00

INT_USER_AM[5:0]0 OutputD | RegisteredlVME[AddressModifierBus:[3Synchronizeddnlfhefallinglédgeof]
VME_AS_N.ThisbusisWsediobldecodefheladdressodifier@andiolactive@nd
access(Signalldntheuserlpart.(]

USER_ACCESSO Inputd User[Access[Signal:ThelserhasB0msfimeioldecodefhe@ddress@ndd
assertingfthelUSER_ACCESSISignallwhenladdressed.O
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Signall

Directiond Description]

USER_ACC_REQO Outputl | User[AccessRequest:[ActivelhighiSignaliwhichfequestsfbrian(accessionihe
VMEDus.ValidntilUSER_ACC_RDY[acknowledges(ihefequestoriVMEDus
error@ccurs).l]

USER_ACC_RDYO Inputd User[SidelAcknowledgement[Signal:[Acknowledgelthefequestdflihelaccesson(]
the[WME [Bus(ofltheluserlpart.0]

USER_ADDR[23:1]00 Outputl | User[Address:[Addressusedbrihel@ccessoniheserpart.

USER_AM[5:0]0 Outputd | User[AddressModifier:[Addresshodifierisedorithe@ccessoniheluserpart.]

USER_WR_DATAJ[15:0]0 Outputd | UserWriteData:[TheMMSBldatall5:8]@reNalidivhilelUSER_BE2[isHigh@ndO
LSBMatal[7:0]Wwhile[WSER_BE10&Mhigh.0

USER_RD_DATA[15:0]0 Inputd User[Read[Data:[Thelfead(datalfiasiobeNalidivhenlUSER_ACC_RDY ishigh.O

USER_RW_NO Output | User[Read/Write[Signal:[AlbwSignallindicatesihatfhe[data@rerittenihihel
userlparti@nd@lbwisignal,thatfheldata@relread.O]

USER _BE10 OutputD] | UserBytel[Enable:[ActivelhighlSignall@nablingfhe lbwbyte [7:0]0ffheldata.(]

USER_BE20 Outputd | UserByteR[Enable:[ActivelhighlSignall@nablingfhehighbytel5:8]@ffheldata.0

USER_IREQQO Inputd Userlhterruptequest:[Thislactiveighl8Signallihdicatesfhat@nlihterruptlis O
pending@n[alVMElihterruptiwilllbelgenerated.dtwilllfeturnfoZeroWith[
USER_IACKIactive.O

USER_IACKO Outputd | UserlhterruptfAcknowledge:[An(activeldone@ventiwhichlihdicatesfhel@ndoflal]
validlihterruptlacknowledge(dycle.[]

USER_ILEV[2:0]O Inputd Userlinterruptlevel:[ThisBuslindicatesihelevelof[priority@ffhependingd
interrupt. iwilllgeneratefheldorrespondingWVME_IRQ.0

USER_IVECI15:0]0 Inputd UserlhterruptWector:Thelihterruptitectoriwillibe fransmitteddnthe VME[datall

bus(duringlthe@cknowledgementloflthelihterrupt.(]

Table2:WVMECorelSignalMistO

February25,20030

optimizédior _=Actel oo 60



VME24160] MemecDesign[]

RecommendedDesignExperiencel]

ForlihelSourceNersion,Users8ShouldBefamiliarivithHDLEntryland[Actelldesignflows.WsersShouldbe familiard
with[Actelllibero¥2.2[IhtegratedDesign Environment{IDE)@ndpreferably with[SynplifylandModelSim.O
O

Orderinglnformation(]

PartMumberO Descriptiond

MC-ACT-VME2416-NETO CoreMetlistO
MC-ACT-VME2416-VHDO | CoreWHDLO

Table3:[CorePartMumbers

O
Thel[COREIS[providedinderdicenseffomMemecDesignfordselihlActellprogrammablelbgicldevices.[Please
contactMemecDesignbripricing@ndiorelinformation.

InformationfurnishedbyMemecDesignlisbelievedibbelaccurate@ndreliable. MemecDesignieserves(ihelfightib
changelSpecifications(detailedlihfhisdatalSheet@t@nyfimeWwithouthotice,lih[drderioimprovelfeliability, functionorl
design,[@nd@ssumesmoesponsibilityforl@nyleérrorsiwithinthis[document.MemecDesignidoes(notnake @ny
commitmentiboipdatehislinformation.O

MemecDesignl@ssumesmoldbligationibdorrectl@nylérrorsidontainedhereinorib@dvise @nyuserofthisfextofany
correction, if[SuchBehade,fior[doesfhe[Company@ssumeesponsibilityforihe functioning éflundescribed
featuresioriparameters.MemecDesignWilllfot@ssume@nyliabilityforithel@ccuracyoricorrectnessioflanySupport]
or[assistancelprovidedo@Mser.O

Memec[Designldoes(hotfepresentihatiproductsidescribedfiereinlarefree frompatentlihfringementorfromany
otherfthird-partyight.Molicenselis[granted Bylimplicationoridtherwiseinder@nylpatentoripatentlrightsiofiMemec
Design.O

MemecCoreproductsfaremotlihtendedfbridselihdife[Supportl@ppliances,devices,0riSystems. WseloflaMemecCorel
productlih[Such@pplicationiithoutthe brittendonsentdflthe@ppropriate MemecDesigndfficerisprohibited.

Allfrademarks,fegisteredfrademarks,0r(Serviceharks(are[propertyoftheirlfespective@wners.[]
0

U

0
O
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