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O

CompanionCore

ProductiSummaryl]

IntendedWseO

[0 Automotivehdustry[]
0 EnginelControlWnitO
[0 SensorsQd

Key[Features]

0 Supports$X-Adevices,Axcelerator@ndProASIC™°0

[0 ConformsfblhternationalBtandardISO/IEC[12989-1[$pecificationd
[0 CAN[2.0B,AMbit/s]

0 FullySynchronousDesign

[0 Easy[ParallelIhterfacesl

*[0 Access(ibhternal($tatusC]

[0 Erroreportingd

[0 Customizablefor[SpeciallRequirements

TargetedDevices[
«0 SX-AFamilyd
[0 AxceleratorFamily

«0 ProASIC”"*FamilyQ]
O

GeneralDescription]

TheMMC-ACT-CANI[Goreldontainsihel@dompleteldatalinkdayer,lihcludinglheframer,fransmit@ndeceiveldontrol,
error(Bhandling,f@rroreportinglandSynchronization.ItsStructured@oredesign(andflexiblelinterfacel@énables@ccess]
toléachlihternallStatus@@ndiramelteference.l

Theldorelisdesignedibprovide@busbitrate Wip oA Mbit/siwith@inimumGoreldlockfrequencyBfBMHz.MC-
ACT-CANIs@Mcore"bgicodulelSpecificallyldesignedforActel[FPGAs.[

O
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CorelDeliverablesd

[0 NetlistWersion(T

o0 NetlistiGompatible With(fhe[ActelDesignerplace@ndroutefooll
[0 RTLWersiond

ol VHDLSourcelCodel

o TestBenchd
0 AlO

o UserGuided

Synthesis@ndSimulationBupportO
[0 Synthesis:[Synplicity(

[ Simulation:ModelSimO

[0 OtherbolsBupportediponfequest

VerificationO

[0 TestBenchO
|
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MemecDesign[]

clk (=8 MHz)

can_config.sjw
can_config.bitrate
can_config.tsegl
can_config.tseg2
can_config.sampling
can_config.edge_mode
can_config.auto_restart
can_config.start_mode

can_config.silent_mode

can_config.loop_back

can_tx_msg_data

can_tx_id

can_tx_dlc
can_tx_rtr
can_tx_ide

can_tx_request

stop_ctrl.set_stop

stop_ctrl.clr_stop

CAN[ConfigurationO

TransmitPort[]

StatusIhformation@nd[FrameReferenceld

Receive[Port

Start[$topControl

can_rx_bus

Physicalllayer[

can_status.error_state
can_status.rx_err_gte96
can_status.tx_err_gte96
can_status.rx_err_cnt

can_status.tx_err_cnt

can_frame_ref.rx_mode
can_frame_ref.tx_mode
can_frame_ref.field
can_frame_ref.bit_nr
can_frame_ref.stuff_ind
can_frame_ref.remote_ind
can_frame_ref.extended_ind
can_frame_ref.rx_msg_valid

can_frame_ref.tx_msg_valid

can_bit_sync

can_bit_xmit

can_int_events.crc_err

can_int_events.form_err
can_int_events.ack_err
can_int_events.stuff_err
can_int_events.bit_err
can_int_events.arb_loss

can_int_events.overload

can_tx_msg_data
can_tx_id

can_tx_dlc

stop_status.want_stop

stop_status.grant_stop

can_tx_bus

can_bus_ebl_n

Figure:MogicSymbolO
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0

FunctionalDescription]

CANI[Configurationd

Bit(fate,[Sub-bitlSegments({timingSegment1[&2)[@ndIheSynchronizationjumpWidth[{sjw) forfesynchronizationd
canbeldonfiguredibmeetfhelfequireddimingfofheldonnected [CANDus.O

Theleédgelfbrifesynchronizationdnfhelihcomingihessagelisldefinedihfhel@dge-mode.EitherheR-Dédgeldrboth(
(R-D@ANdID-R)(@resedfbriiesynchronization.]

TheIC-ACT-CAN[provideswo(differentiSamplinghodes:DirectiSamplingorithreelpointiSamplingwith hajority O
decision.
Messagellnterfacel

TheMC-ACT-CANMas@parallellihterfaceforiransmitting@ndfeceivingessages.[]

ForSending@essage,@llSignalsforithefransmittingihessage[{id,[dIc, Itr,[ile @nd[data)have b be [@pplied[@and
mustbeStable[duringihe fransmission.hdasedf@rbitrationdbssoriransmitting@rror,fheMC-ACT-CANI[Supports]
messagelautomaticetransmission.Thisfeaturedanbeldisabled.O

Forlreceivinglhessages,@lliSignalsibrihefeceivingessagellid,dlc, rtr,ide[and[data) @re NalidWwhenthelfhessagel]
is[Successfullyfeceived.l]

ErrorReporting™

Errorlteportinglisidone®ylérrorl@dounters@ndlinterruptlévents.O

TheMC-ACT-CANMasiwvolerrorldounters.[Alfransmitlérrori@ounterforiountingfransmitlérrors@ndlalfeceive@rror]
counterforldountingeceivelérrors.[Theldountersfepresentihe@rroritaluel@accordingofhe[CAN2.0BSpecification.[
Anlerroridountlgreaterfhan@6[(dec)lihdicates@beavilyldisturbedbus.Thereforefhedore(hasfwo@dditional8ignals™
whichlihdicate[@ldounteralue(greaterithan@6.[(Onelforiheix[dounterlandoneforihex@ounter.)]

TheMC-ACT-CANMaslhreeldifferentlérrorStates:0
oOErrorfActivel{normalldase)
oOErrorPassivel
o0BusOffOd

O

In[Bus[Off’[State theframerldoesn’tthave@nylihfluenceldnfheBus.Thebehavior6fihe MC-ACT-CANI[After[
entering[Bus[Off"[Stateldanbeldonfigured:[The[CANestartsonlybyl@lserlGommandor(itestarts@utomatically
when(theprotocollallows|it.O]

InterruptléventslarelgeneratedByfheldorelWhenl@neldflthedollowing[Situationsioccurs:O
o0 crcvalueldoesn’tihatch
o0 formatlis[motldorrect
o messageasmotl@cknowledged(]
o0 bitStuffinglérrord
o rx[pinidoesn’tequalixpinihilefransmitting
o when@@rbitration[lisIbstlagainsti@therode

ol whenldverloaddccurs
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0

Start/StopControllingd
TheMMC-ACT-CANI[GanbelSetlhStoplorStartihodeByuseridommand.O
TheBehavioroflthe[CAN@fterfesetliflitiMemainslinStoplodel@r@utomaticallylSynchronizesibfhe[CANDus@anbe

setl@nlaldonfigurationlihput.O]

Frame[Referencel
TheMC-ACT-CAN@llows(ihe@ccess(ibihelihternalframelstatus.O
Followinglihformationlis @vailable:

o0 mode@fiheframerl{transmit,[feceivedrlidle)

o messagelfeld@ndbitmumberdfihelactualSendinglorfeceivingessage
o0 alstuff-indexflaglihdicates(ifaStuffBitlslihsertedd

SilentModeO

InSilentifhodefheMC-ACT-CANeceivesMaliddata@ndfemote framesbutiSendsOnlyfecessivebitsionthe [CANC
bus.lhthisihodefheBusl(irafficldanbe@nalyzedwithoutl@ffectinglitBySending[dominantBits. Theixbus(oflthe
corelisfihternallyfoutedibthe ix[Busibieceiveldacknowledgesigeneratedbythisidore.O

O

»
»

CANOXBUSO
CANRXBUSO

11
=
O

™>O RXD‘
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0

LoopBackModel

InbopbackmhodefheMMC-ACT-CANreceives@lsolmessagesWhichlareSentByheldoreliself. [TwodifferentdbopO
backodeldanbeldonfigured.O

0

Mode(@: Theldorelfeceives@lsolhessages(SentDylitself.]

0

CANOXBUSO
CANMRXBUSO

T™>XO RXD‘}

O

Mode(b: ThelCANTeceivesldnlyliessagesiSentbylitselflandignoresihessages@nd@cknowledgesfromCAN X
bus.O0

O

»
»

CANOXBUSO
CANRXBUSO

TXO

T
x
<

O
a

SilentihodeldombinedWithbopBackinodel

Loopback@ndiSilentiodedanbe Misedfbgether.lhthisidonfigurationtheMC-ACT-CANGanbefestedWithout
affecting@unning[CAN[System.[]
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CoreModifcations(]
Customizationlis@vailablefhroughMemecDesign.]

DevicelRequirements[]

FamilyO Devicel UtilizationO Performancel
SEQD Totald O
SX-AO SX72A-STDO 878[(22%)0 254[(13%)0 1132([(19%)0 20MHz0
ProASIC™"*0 | APA300-STD[] n/all n/all 1671014%)0 18MHz0
Axcelerator(] AX500-STDO 826[(16%)0 258[(10%)0 1084[{14%)0 28MHz0

Tablel: MevicelUtilization@nd[Performancelll

Verification[@nd[Compliancel

Completefunctionall@andiimingSimulationfasBeenperformeddnihe CAN2.0BprotocolfandlerisingodelSimO
5.5d.TheNerificationlisBaseddniheBoschReference[CANIhodel.[Thisdorefas(@lsobeenisedSuccessfullylih
customerldesigns.[]

SignalDescriptions]
Thebllowing8ignalldescriptionsidefinefheIOSignals.O

Signall H Directionl Description
clkO Inputd | System[Clock, Hising@dgeWiseddnly,@tleastBMHzfor1Mbit/sTCANdatalfate ]
reset_n{J Inputd) | Asynchronous(System(reset,[activelow,[goesib@llHipHfopsO
can_config.bitrate[7:0]0 Inputd | Definesthefimelquantum((TQ);0neTQlis[(bitrate+1)/clk D

e.g.[for Mbit/sl@andBMHz[glk: Ditrate F00
can_config.tsegl1[3:0]0 Inputd | (tseglF)EFMumberBfTQlhfhe firstbitfimeSegment:O

tseglZF0@ndiseglZFAlaremot@llowed!
e.g.forllMbit/slandBMHz[dlk:fsegl[Z[30]

can_config.tseg2[2:0]0 Inputd | (tseg2F1)EFMumberdfTQlhfheSecondbitfimeSegment:O
tseg2Z0@remotl@dllowed,iseg2ZFA0@nlylallowedforldirectiSamplinghode! ]
e.g.fordMWbit/s[AandBMHz[@Ik:fseg2F 20

can_config.sjw[1:0]0 Inputd | (sjwF[1)ESyncjumpwvidth[(TQ)Horlesynchronizationd

can_config.sampling Inputd | defineslfhelSamplingthode@fthelihcomingfnessage:[]
‘0’:[irectSampling [ point)0

‘1":[3[pointlSamplingvithfajority[decision]

can_config.edge_modeO Inputd | defines,Which[@édgeson[fhelihcominglihessages(arelusedforfesynchronization:[]
‘0":[WseldnlyR-DédgesO

‘1":[use[R-D@AndD-RE@dgesO

can_config.auto_restart] Inputd | defines, iffheMC-ACT-CANIShouldfestartlafterBus(off: O
‘0":[lestartyiserlcommand({eventon[stop_ctrl.clr_stop”)O
‘1’:[Mestartl@automaticallywhen(thelprotocol@llows[it[(128 X1 1[R bits)]
can_config.start_mode[ InputD | defines,ittheMC-ACT-CANISynchronizes[ibiheBusOrlfemainsih(Stop fhode@fterd
reset:]

‘0’:[tMemains(ih[Stophodelafterreset]
‘1":[itSynchronizesibheDuslafterieset

can_config.silent_mode Inputd | In(SilentifhodefheMC-ACT-CANIGnly(istensiothebus,t[Sends(fecessivebits@nio]
CANDus.O0

‘0":Mormalode

‘1":[Silenthodel

can_config.loob_back[1:0]0 Inputd | InIbopbackihodefheMC-ACT-CANI[eceives(itsdwn[Sentihessages.[
“00”:[mormalmode
“01™:[eceivesihcomingessages(andlisiown[Sentlhessages
“11™:.[eceives[onlymessages(Sentbyfheldorelitself]

“10":Mm.a.0

can_stop_ctrl.clr_stopO Inputd | Event[Sets[theMC-ACT-CANI(ihthelfun’'ihode.[]
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Signall \Directionq Descriptiond

can_stop_ctrl.set_stopd Inputd | EventSetsfheMC-ACT-CANIlihihel[ktop'hode,@siSoon@sihelprotocol@llowsit(]
(bus(itlle).[SoMmolprotocollérrors@relgeneratedhenfhe CANIs[Stopped.O

can_stop_status.want_stop| Outputd | ‘1’'heans,fhatfheMC-ACT-CANWill[Stop@s[Soonlas[possibled
(whenlihBuslidle)Od

can_stop_status.grant _stop[] OutputO | ‘1'Imeans,thatfheIC-ACT-CANIisih[User(Stopiodel]
can_status.rx_error_cnt[7:0](] Outputd | Thelfeceivelérrorldounterfepresentsthel@rrorialue@ccordingivfhe[CAN2.0BO]
specification.WhenihBus[off, fhe@ounterWwill[GountlipfromA(dec)fo128(dec)For
countinglfhe128X 1 1ecessivebits, BeforeftlwilleAllowed@gainibgolérrorlactive. |
can_status.tx_error_cnt(8:0]0 Outputl | Thelransmit@rrorldounterlfepresentsthefransmitl@rroriraluelaccordingofhel
CANZ2.0BI[Specification]

can_status.rx_err_gte960 Outputd | When(ihelfeceivelérrorl@éounterlis[dreaterlori@équal®6(dec)ihisSignallis@ctivated[{[ZF0
‘1")do(8Signal@ighlydisturbedBus.(]
can_status.tx_err_gte960 OutputO | When(ihefransmit@rrorldounterlis(greater(orléqual@6(dec)thisSignalls[activated ([Z]

‘1")iblSignal@highlydisturbedbBus.O
can_status.error_state[1:0]00| Outputd | Informs@boutthelérrorState:[]
“00":[@rror[Activel(normalldase)]
“01":[@rror[passivel]

“1x":[Busoff0]

can_int_events( OutputO | Errorlévents[@relgeneratedlihfollowing(Situations: O
.crc_em:d crcMalueldoesn'tihatch
from_err:00 formatl{delimiters(etc.)ismotdorrectd
.ack_err:0 messageWas(hotlacknowledged
stuff_err:00 bitStuffingd
bit_err:00 rx[pin[doesn’tléqual @ [pinWhile fransmitting 0
.arb_loss:(J whenlarbitration[is [bstl@againstlotherhode
.overlaod:[] whenldverload@ccursd

can_frame_refd OutputO | Thewholelinternalframer(Status(isfavailable@niheframelfeferencelfecord. ]
containsfhefollowing[Signals:O
field[4:0]:0 actuallhessageffield{codingSeebelow)
.bit_nr[6:0]:0 actualBitmumberlinfhemessagefieldd
.rx_mode:[] active[1'Whenlih[feceivelhodel]
.x_mode:[ active[l'When(h{fransmitithode
.Stuff_ind:O active[1l'When@[Stuffbitlislhserted

sremote_ind:0  the[RTRDit,ralid@tfhe@nddf@framed
.extenden_ind:00 the[IDEMDit,Nalid@tfhe@nddflaframed
.rx_msg_valid:0 eventfbrialSuccessfullylfeceivedfhessagel
tx_msg_valid:0 eventbrialSuccessfullylfransmittedessage]

can_bit_syncl OutputO | ThelihternallCANFramer({can_frame_ref)isriggeredbylthisévent.OtldanBelisedibO
synchronizel@éxternal [CANbgicfbfheframer.0

can_bit xmitd OutputO | Thefransmitterlpinldan_tx_buslisriggeredbythisévent.O]

can_tx_msg_data[63:0]0 Inputd | TheldatafbBelfransmitted.The([firstidatabyte is[Fepresentedinbits[63:56],fhe

second(ih([b5:48]etc.[Shorterihessages,fhellinusedix_msg_datalayfemain
undefined.Bit63[isfhelirstionebbefransmitted]

can_tx_id[28:0]0 InputD | Theldentifierbbe fransmitted.(WhenlaStandardhessagelisSent,[fhe11bitd
identifiersustBeplaced(ihBit[28:18]0while[@n[éxtended framewilllise 29 bits.BitO
28lisfthefirstionefoBefransmitted.(]

can_tx_dlc[3:0]0 Inputd | Theldatalengthldode.[ValuesbBetweenD@ndB@realidlanddeterminefiowany
dataByteswilllbefransmitted. ValueslaboveBarelillegalbutiwillbe fransmitted@s]
they(@re,Butivith(B[dataBytesmhaximum.[]

can_tx_ide0 Inputd | Thel@xtendedlidentifierMit:(]

‘0":[SendlalStandardframe

‘1":[Send@n[éxtendedframe

can_tx_rtrJ Inputd | ThelfemotelihdicateBit:(]

‘0:[Sendaldatalframe]
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Signall H Directionl Description \
‘1":[Send@liemoteframe
can_tx_requestO Inputd | Activelhigh(Signalsibhel¢éorefhataihessagelisfeadyibbeSent.[Allldata@nd

ty_requestustbelstable ntilix_msg_validis@active.O
Usel@lsolthelfy msg_validiSignalibldlearlix_request!(]

can_rx_msg_data[63:0]0 OutputO | Thelfeceived(data.[The(irstidatabytelisiepresentedlinBits[63:56],thelSecondih]
[55:48]@tc.TnhShorterihessages, fhelinusedbits[@ontainlihvalid[data.[
can_rx_id[28:0]0 Output | Theeceivedldentifier.(J

When(aStandardthessagelisfeceived,fhe 1bitlitentifierisbeplacedihbits[28:18],0
bits[17:0]@re[1’'0]

can_rx_dlIc[3:0]0 OutputO | Theldatallengthl@dode.WaluesBetweenD@ndB@EreNalid@anddetermine howlthany
dataBytes(havebeenlfeceived.WrongNalues@boveBmeansthatB[databyteslared
available!O

can_tx_busO OutputO | Transmitter[Pin@f[CANDusO

DEIbw({0)O

REZhigh{1")0

can_rx_bus[ Inputd | Receiverpin0f[CANDusO

DEIbw({0)O

REHigh(fL")O

can_bus_ebl_n0 Output | CANDusdriverl@nableot

‘0":[@activel

‘1":[passivel
This(Signallispassivelwhenihe[CANI[dontrollerlisStoppeddrivheneset nZ0'.00

Table2:[CoreM/OSBignalstd
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RecommendedDesignExperiencel]

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

OrderinglInformation(]

PartMumberd ‘ Description ‘
MC-ACT-CAN-NETO CoreNetlist™
MC-ACT-CAN-VHDO CorelVHDLO

Table3:[CorePartMumbers

Thel[COREIS[providediinderdicenseffomMemecDesignfordselih[Actellprogrammablelbgicldevices.[Please
contacttMemecDesignforpricingl@andmorelihformation.
InformationfurnishedByMemecDesigniisbelievedibbe@ccuratelandreliable.MemecDesignfeservesthelrightio
changelSpecifications(detailedlihfhisdatalSheet@t@nyfimeWwithouthotice,lih[drderioimprovelfeliability, functionorl
design,[@ndlassumes(iofesponsibility for@nylerrorsiwithinthisidocument.MemecDesign[doesmotihake@ny]
commitmentiopdatefhislihformation.O
MemecDesignl@ssumesmoldbligationibdorrectl@anyl@érrorsidontainedhereinorib@dvise @nyliserofthisfextofany
correction,if[SuchBehade,forl[doesfhe[Company@ssumeesponsibilityforihe functioning éflundescribed
featuresloriparameters.MemecDesigniWilllfot@ssume@nyliabilityforithel@accuracyoridorrectnessioflanySupport]
orlassistancelprovidedo@Mser.O
MemecDesignldoeshotepresentihatiproductsidescribederein@refreefrompatentlihfringementdrfrom@ny0
otherfthird-partyight.Molicenselis[grantedbylimplicationdridtherwiseinder@nylpatentoripatentlrightsiofiMemec
Design.O

MemecCoreproductsfaremotlihtendedfbridselihdife[Supportl@ppliances,devices,0riSystems. WseloflaMemecCorell
productlih[Such@pplicationiwithoutthe brittendonsentdflthe@ppropriate MemecDesigndfficerisprohibited.

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