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ProductSummary] comPanioncore
IntendedWseO

[0 Replacing[@xisting®809[designsI

[0 Systemlihtegration0f[6809(designs[
[0 Designsiwith[@omplexBbitprocessors]
O

Key[Featurest

[0 6809Foftware[Compatibled
«[J lllegall®pcodeRecognition[
<0 On-chipBus[Conceptd

0 Fullyl3ynchronous

O

TargetedDevices

[0 AxceleratorBFamily

«0 ProASIC”"Familyn
[0 SX-A/SX,[RTSXEFamilyd
a

GeneralDescription[

TheMC-ACT-6809(s[alsoftware [@ompatible 809 microprocessorimplemented(in(VHDLWsing@Structuredand
synchronousldesignmethodology.[ThisflexibleB-bitithicroprocessorldanbelsedforlowibmidfange@pplicationsd
andlis[@asilylintegratedihtolfecent[Actel[FPGA{echnologies.The®809(is[designedihatl@application8pecificCl
performancel@énhancements((e.g.,high-speedultiplier)[@anbelihtegrated,vo.0]
MemecDesignbuilt@Simulation@nd@hardwareterification@nvironment.[TheSimulation@énvironmentis WHDLO
based[and(Simulates(ihelSynthesizable[WHDL[dode[0fthe®809.ThisfunctionalWHDL festbencheadinglihstructiond
codelfrom(affile Ganbeisedforiperformanceléheck,SoftwareNerificationdribldetsedibihefunctionality.O
Aldemonstrationboardlis@vailableWhichShowsfhefunctionality0fthe 6809(h[@MHardwarefestbench.
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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
Verificationd

[0 TestBenchO
|

clk seq_state

reset_n

stack_operation

| Status(Ihformation

E bus_addr
. bus_wr_data
bus_rd_data Busl(lhterfacenit
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Figure:MogicSymbolO
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FunctionalDescription]

Structure@f®8090

TheDlockldiagramBelowhowsthelihdex@rithmeticlunit,theldatalALU,[dommand8equencer,imemoryfetchinit(]
and[program[dounter.O

g

Command

Sequencer

Memory

Fetch Unit

g
Figure2:BlockDiagram

g

Thehemorylinterface@ontainsegisteredead@ndiirite[data@nd@ddress(registers,Whichihakes[theldesignofithe
interfacel@asierforimingNerificationlétc.[]

InternallRegisters

ThebllowingpartldescribesiheléxistingegisterslihfheMC-ACT-6809:0

IndexRegisters(X,Y)O
Thelihdex[fegisters(aredsedlhlihdexedimodedfladdressing@nd@arelusedioridalculatingliheleffectiveladdresses.
DuringlS8omelihdexedmodes,fheldontentsiofifhelihdexregister@relihcrementeddridecrementedibpointioihemextO
item[offabulariypeldata.fAllldpointerfegister{U,[$,X,[Y) Ganbelusedlaslindexregister.[]
Stack[Pointer[Registers(U,S)O
ThelSystemI[sStackpointer[$lis@utomaticallydsedbyfhelprocessorlduringSubroutineldallsfandlinterrupts!Thelserd
stackipointer(is[dontrolledyfhelprogrammer.BothStacklpointerspointibihefopdfihelStack.O0
Program[CounterRegister

Thelprogram@ounter[(PC)[pointsibiheladdress[dfltheMextlihstructionio e @xecuted.O

Accumulators((A,B,D)0

ThelAlAndB@Accumulators@relgenerallpurposelfegisters.[SomelihstructionsidoncatenatelfhelfegistersA@andBib ]
achievell6bitialues.Thisegisterlisthenlfeferred(asihe DregisteriwithfheATegister@simostSignificantbyte.[
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Condition[Code{ICC)Register[

Beginningwithbit(0) fheldonditiondoderegisteridontainsibllowingflags:[
c:.O CarryfromALUO

V:0O Overflow[{R2[@Gomplement)fromALUO

z:0 Zerofrom[ALUDO

N:O Negative(R[complement)fromALUO

I:00 Interruptifhaskregisterforlirq_nO

H:O HalfCarry[Jlowibble)fromALUO

F.O Interruptithaskiorfirg_n0O

E:O Entire[Flagforiirq_n/firg_n[Stack@perations

Direct[PageDP)[Registerd

Theselfegistersi@nhancelfheldirectldddressingihode.Duringdirectladdressinglihstruction@xecution,fhel@ontents[6f(]
DP@ppears@tihelhigherladdressioutputs{A15-[A8).00

O

Instructions

TheMC-ACT-6809upportsalliié809linstructionslikelbad,Store,[And,[0r,[add, Sub, fransfer/exchangelihstructions
for@lltegisters, B Dy BUnsignedmultiply, [decimall@djustlandSigned/unsigneddonditionallBranches.[Alpowerful (]
stackidommandlis@lso@vailable.[Softwarelihterrupts@relSupported.]

AddressingModes

Nearly@llihstructionsldanbedombinedwithfhefollowingladdressingihodes:[
Inherent:[M RegisterSourcel@and(destination,molpostbytes,é.g.INCAO
Immediate:M  Postbytelis[parameter,@.g9.[LDAH1000
Extended:M  Postbyteslare[@ddress,@.g.0.DAI0000C
Direct:[ Postbytelis[lbwladdress,DPlishigh@ddress,[e.g.ILDAR500
Indexed:[ Postbyte(s)definelihdexedfhode:[
-[{index(fegisters(areX,Y,U,S)0
-[Postlincr.By@nd2,@.9.MDALS++0
-[Preldecr.by[@and2,e.g.MDALFXO
-Zeroloffset,[@.g.MDA0,XO
-[Signed(offset,[é.g.MLDA7,YO
-[A/B/DSigneddffset,(@.g.0l.DBA,UT
-[B/16bitSigned BffsetPClrelative,1B.g.MLDAB65,PCRO
O

Indexed(ihdirect:[ThelSamelfypes(@sihdexedayBeused.Thelihdirectihodelsesihelargumentlofithelihdeximode
asladdress(bri@niindirectlaccess.

lllegallhstructions

TolihsureSaveldperation,fillegalldpcodes@reecognized@ndwillleadfb@néxception,ivhere@Nector(isfetchedo
enterlfheléxceptionandlerfoutine.[Forihislpurpose,fhelfeservediector[oflthe®8090sUsed.[The@ddressofiihe
illegallihstructionispushedOonlihe[$[Stack.O
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Interruptst
ForlihterruptingltheMC-ACT-6809,thereldare3evel-sensitivelihterrupts: [
O

irg_n:0 standard(inhterruptlorihterruptfequest,low_active,[pushes@lliegistersion(Stack:Il
PC(Low),[PC(High),[W(Low),[W(High),Y(Low),Y(High),X(Low),X(High),[DP,B,A,[CCO

0

firg_n:Ofastlihterrupt,(pushesonlyPC@AndICCOn(sStack:[PC(Low),[PC(High),[CCO

0

nmi_n:Chonlhaskablelihterrupt,[pushes(@llfegistersion(stack:0

O PC(Low),[PC(High),W(Low),[W(High),Y(Low),[Y(High),X(Low),X(High),DP,B,A,[CCO
O Themmi_nlshasked(afteresetntillthelSystem(Stackpointerslhitialized.

O

Theldifferentlinterruptsiwillfetchfhedorrespondingiectorforhelihterruptlinfhememory:0
0xfffoC lllegalhstruction O

oxfff20 SWI3O O

OxfffA0 SWI20 O

oxfffe0 FIRQO O

oxfffs0 IRQO O

Oxfffal SWIO O

Oxfffcd NMIO O

Oxfffed RESETI

O

Thelihterruptehaviordfithe MC-ACT-6809matcheséxactlyfhednedfltheloriginal809ihfermsoflresultsih(
registersi@andinemory.fAnléxception(istheldaseWherelanlilegallihstructionlis[decodedBythe®B809:lihfhisldase,the]
reserved(ihterruptlissed.O]
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DevicelRequirements[]

FamilyO Devicel UtilizationO Performancel
SEQU Total[ 0
SX-Al SX32A-30 1625[(91%)0] 344[(32%)0] 1969((69%)0] 28MHz0
ProASIC™™I | APA150-STDO n/all n/all 2795[46%)0 11MHz0O
Axcelerator(Il AX500-30] 1577[(30%)0 339[(13%)0 1916[(24%)0 31MHz0

Table:Mevicetilization@nd[Performancell

Verification@nd[Compliancel

Functionall@ndimingSimulationhasbeenperformed@nthe®809(Using[WHDL[@AndVerilogTestBenches.O
SimulationNectorsidsedforverificationlareprovidedwithfheldore.This[dorehaslalsoBeenlsedSuccessfullyih[l
customerldesigns.[]

SignalDescriptionsd
Thefbllowing[Signalldescriptionsldefinefhe MO[Signals.[

Signall] \ Directiond Description[ \
clkd inO systeml[Glock,MisinglédgelusedOnly]

reset_n[ in0 asynchronous(system[reset,[@ctivelbw,doesib@ll{ipflopsO

nmi_n0 in0 Non[fhaskablelihterrupt, @ctivelow

firg_nO inO] Fastlihterruptfiequest,@ctivelowl

irq_nC in0 Interruptlfequest,lactivelbw]

bus_busyl in0 Bus[busy,f(1'fhe P danfot@ccessihe bus@ndiwaitstintilBus(isfeleased.
wr_trf_eblO outd | Writelfransferl@énable

bus_want[ outd | BusWant.[ThePequestsihebus.O

rd_trf_eblO outdl | Read[ransfer@nable

rw_n0 outdl | Readllwrite-not.Of(’'Then(feaddycle

bus_addr[15:0]0 outdd |Busladdress

bus_rd_data[7:0]00 inO] Read(datal]

bus_wr_data[7:0]0 outdD | Writeldatall

mem_rdy[] outdl | Memorylready,SeelInternalBuslihterfaceTiming’fordimingdiagraml
seq_state[5:0]O outdl | CommandSequencer(Statelregister(

cc[7:0]0 outdl | ConditionlGodelregister]

pc[15:0]0 outdl | Program[Gounterregister]

stack[15:0]0 outd | Stacklpointer(

stack_operationd outdl | Stackl@peration,[if(1’'[@lStackdperation(@yclelisiunning

opcode[5:0]0 outd | Operation[gode(l

Table2:[CoredlOSignalstd
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RecommendedDesignExperiencel]

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

OrderinglInformation(]

PartMumberd ‘ Description ‘
MC-ACT-6809-NETO CoreMetlist™
MC-ACT-6809-VHDO CorelYHDLO

Table3:[CorePartMumbers

Thel[COREIS[providediinderdicenseffomMemecDesignfordselih[Actellprogrammablelbgicldevices.[Please
contacttMemecDesignforpricingl@andmorelihformation.
InformationfurnishedByMemecDesigniisbelievedibbe@ccuratelandreliable. MemecDesignlfeservesthelrightio
changelSpecifications(detailedlihfhisdatalSheet@t@nyfimeWwithouthotice,lih[drderioimprovelfeliability, functionorl
design,[@ndlassumes(iofesponsibility for@nylerrorsiwithinthisidocument.MemecDesign[doesmotihake@ny]
commitmentioipdatefhislinformation.O
MemecDesignl@ssumesmoldbligationibdorrectl@nyl@érrorsidontainedhereinorib@dvise @nyiserdfthisfextofany
correction, if[SuchBehade,fiorl[doesfheCompany@ssumeesponsibilityforihe functioning éflundescribed
featuresloriparameters.MemecDesigniWilllfot@ssume@nyliabilityforithel@accuracyoridorrectnessioflanySupport]
or[assistancelprovidedo@Mser.O
MemecDesignldoesotepresentihatproductsidescribederein@refreefrompatentlihfringementdrfrom@ny0
otherfthird-partyight.Molicenselis[grantedbylimplicationdrdtherwiseinder@nylpatentoripatentlrightsiofiMemec
Design.O

MemecCoreproductsfaremotlihtendedfbridselihdife[Supportl@ppliances,devices,0riSystems. WseloflalMemecCore
productlihlSuch@pplicationiithoutthe lrittendonsentdfithe[@ppropriate MemecDesigndfficerlisprohibited.O

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