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CompanionCore

ProductiSummaryl]

IntendedWseO

[0 Industry$tandardZeriallnterfaces]
[0 System[Peripherals(
[0 Debug/Maintenancellnterfaces(]

Key[Features]

[0 Baudrate[SynthesizerforlanyDaudratepib1/106fdlockSpeedd
[0 Noldedicateddlockfrequencyd

[0 7[9rBBitsDatal]

[0 No/Odd/EvenParity[]

[0 ErrorDetection

0 10rR2[$topBitsO

[0 FormatCheckO

[0 3-Pointhput@ampling™

[0 Parallellhterfacewith[Event[Control[]

TargetedDevices[

[0 SX-AFamilyd

*[0 Axcelerator[Family
«0 ProASIC”" EFamilyQ
O

GeneralDescription

TheMC-ACT-UARTFGorelis[generallyllisedlaslaldatalinklayeriwith (parallellinterfaces@ndl@ventiommunication.
Microprocessor(Specificlihterfaces@reDuilt@roundfheMC-ACT-UARTF,@sWwelllqueues,ihterruptidontrollersi@nd]
status(feporting Bircuits™.]

1 For complete UART solutions, please contact Memec Design.
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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
O
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Figure:BlockDiagram
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FunctionalDescription[

StructuredflWART-FO

ThelStructure OfIMC-ACT-UARTF[donsistsoffourlprincipalBlock.fAlduali@dvancedbighSpeedbaudrateSynthesizer
islimplementedlibServelaseceiveriS8amplinglSource@ndfransmitterlélockSource.[Clockigenerationlisdonfigured
through[16-bitegisterialue.l]
Formatl@analyzerldetectsfhelihcomingldataStreamb[SequenceDits(Stored@ndlihterfaceByfeceive Wnit.[The
detectionl@ndderivationlofldatalStreamleénables@abitiSamplingechanismibfeduceecessarydlockByclelih(]
receivingdnit.O]
Transmitlnitlis[StartingSeriallout@fter@lparallel@venti@dontrolledlinterfacelistised.O

u

Dual Advanced Hi Speed
Baudrate Synthesizer

Receive Format
RX Ctrl Analyzer

Transmit erial out

Tx ctrilL Ui

L

Figure2: WART-F[Structured
0

EventlCommunicationO

Forldommunicatinglévents,theMC-ACT-UARTFGoreldses[oriproduces@active[’'[pulses,which@reactivatedfor]
only@nelélkidycle.hhelihactivelState,fheyle mainlbwiwvith fespectibthelfisingdlk(@dge,Solglitchesthaydccur.
Forl@ommunicatingloveridlock[domains,fhesel@ventsinustbeSynchronizedfirst!

Configurationd

Theldonfigurationpins(areWsedibSetihe Bitrate, Bitdiming@ndButputiformat.They'relStaticlihputsi@ndsedfor]
both[feceiveri@ndiransmitterih[@ommon.O

Baudratel

TheBaudratelgeneratorlismot@Simpleprescaler,But@llowslgenerating@llBaudratesfromiheSystemldlockiwithin[a[
certainlfange.TherelisholSpecialldlockfrequencymeededforfhatpurposeSolihatyou'refreefddhoosefhelSystem
clockforltheMC-ACT-UARTF,0whichSimplifiesl@onsiderablyheldlockisStructure.D

Toldonfiguratefheaudrate@6bitldonfigurationegisterivaluelislised.[]

O

Examples:M O

ForllMhz[élock[@nd[115'200bps,mn(i30198(dec),[@ccuracyBetterfhan3B3ppm,O
Forl20Mhzélockl@andAMbps,ms[13107(dec),[accuracybetterfhanZ6ppm.O

O

Limitations:(J
Valuesfforhbwerfhan100(dec)Shouldbotbellsed,Otherwisefheldccuracyaybebelow1%.
e.g.forllMHzBlock,thelpossibleBaudrateswith@ccuracybetterthan1%(rangeffrom381bpsio250kbps.O
O
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Accuracy:l]

TheworstldaseldccuracyldanBeldalculated BySimplylihversingltheMaluen.Therefore,@Naluelargerfhan100WillC]
guaranteelaccuracyDetterihan1%,alueslargerihan1000[producefesultsbetterihan(0.1%.1

d

Jitter: [0

ThefasterfheDBaudrate,fhebetterfhe@ccuracy, Butfnorefelative fitteris@dded.Maximum@bsolute [jitteris @lways ]
equal/fclk.O

O

Serialllnterfacel
ThelSeriallinterfacelihcludeslihelfeceivel@andiransmitlpath[Separately.tlisfull@[duplexSolution,Meceive@ndO
transmitlis[possible(atiheSamefime.O

O

TransmitterInterfacel
Forlfransmittingldata,@parallelléventdontrolledlinterfacelisised.Mis[AnefficientivayfoléembediheMC-ACT-
UARTFIh[Systems[asiielllas@onnectingSimple@ridomplexSpecificlinterfaces,ihcludinglqueues@étc.,@olit.[]

Thelfransmitter[path(StoresthelihcomingytelihthelshiftilegisterByeansoflthefuart_tx_weSignali@ndiStartsihe
transmitting@ctivity.[fuart_tx_busylgoeshighldlsolandlifemainshighiintilfhe[datalsSent. I

O

Receiverhterfacel

Forlfeceivingldata,[aSimilarffype[Oflinterfacelisised@slinfhefransmitter(path
Theeceiver[pathldontains(Severall@dheckslandiSpecialfeatures.[First,thelevel@tithefuart_rx_pinlisiwvatched.AVhen
alfallinglédgelsdetected,fheMeceiverlisStarted.[Aleceptionlis(StartedOnlylwheniheStartbit@fterl@afallinglédgelisO
detectedlbw.[If[parity(is[@nabled,itlis[checked@andléventfailures(areeporteddnfuart_par_error.MissingStopbits
(levellfotZero)@refeported@sifbrmatidhecks.Oh@lllérroridases,theldatabytelis@borted@ndihe@rrorfeasonlisC]
reported.[Pleasebotefhatfuart_rx_readylishotl@assertedivhen(@rrorfeportinglisidone.[

U

DevicelRequirements[]

FamilyO \ Devicel UtilizationO Performancel
O SEQO O
SX-AO SX08A-30 274(54%)0 104[(41%)0 378[(50%)0] 142MHz0
ProASIC™™*m | APA075-STDO n/al n/ad 659[(22%)0] 70MHz0
Axceleratorl AX500-30 270[(B%)0 104[(¥%)0 374[(B%)0 153MHzO

Table: MeviceUtilization@nd[Performancell

O
0

Verification@ndCompliancel]

Completeffunctional@ndimingSimulationthasBeenperformed©Onihe WART-FsingModelSimB.5d.[The WART-FO
corehasbeenlisedSuccessfullylihn[dustomerldesigns.[]

O
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SignalDescriptions
Thefbllowing[Signalldescriptionsldefinefhe TOSignals.[

Signall Direction[ Description ‘

clkd ind Systeml[dlock,Tisinglédgelisedonly,ustbelatleastB4fimeshigherihan
maximumDaudrate

reset_n0J in0] Asynchronous(Systemlieset,@ctivellbw,goesio@lTipHopsO

fuart_config.baudrate[15:0]00 in[] Baudratel[donfigurationiMaluel]

fuart_config.data_780 inO Transmit@ndeceiveldatalSize:O

‘0':[Mise bitdatall

‘1":[MiseBbitdatal]

fuart_config.par_eblO inO Paritylénable:0
‘0’:molparityl@heck,molparitybitfransmitted [@ndMeceived ]
‘1":[separityl@éheck, [paritybitlihserted@ndl¢hecked
fuart_config.par_polO inO Parity[polarity:O

‘0’:[useléven marityzD

‘1’:[usel@ddparity]
This[parameter(islignoredihen(par_ebllisihactive! [
fuart_config.stop_120 inO Transmit@nd(feceivelStopbitumber:O
‘0":Wisel@nddheck 1 Stopbit]
‘1':[Msel@nd@heck2Stopbits

fuart_config.tx_run0d inO TransmitlGontrol:0
‘0’:@ransmitteroff,ignoresllihputs, Butputslihactive
‘1" [fransmitterlis Wworking [

fuart_config.rx_run in0 Receiveldontrol:0
‘0’:[Meceiveroff,ignores@lllihputs,@utputs@reihactive
‘1":[FeceiverlisWorkingd

rx_pinQ] in( Pinforlthelihcomingbit(Stream.[Thelihactive[statelislbgic[1'(]
tx_pin0 O outd Pinforthel@utgoing BitlStream.ThelihactivelStatelisIbgic[1'(]
fuart_tx_data[7:0]0 in0] 8bitl[datalfo belfransmitted.ForZbitldonfiguration, Bit[7]0signored.
DatalustBeNalid[and(StablelWhenfuart_tx_welis[@ctive.[]
fuart_tx_weO in0 Eventfor(Storingfhelx_datalihfhefransmit(shiftidegister@ndsStartof(]

transmission.'supibiheSystembliotlactivate thisihputivhentheMC-ACT-
UARTFisbusy.O

fuart_tx_busyO outd Whenlihe{ransmitterlisiSendinglabyte,fhis[Statusdutputfemains@ctivel{logicl
‘1) MWntilitisfeadybSend@mewbyte.Whilefuart_tx_busylisl’,fuart_tx_wel]
mustn’tBelactivated.

fuart_rx_data[7:0]0 outd 8bitl[datalfhathasBeendeceived.[For7bitldonfiguration,Dit[7]islgnored.The
data(willibe(Stable@nlylduringfhe@ctivephaseoffuart_rx_ready.[Add@Bufferd
registerfifldatalShouldfemain(Stablentilieceptiondfhextidharacter.]

fuart_rx_readyO] out Eventl{active[1"){forSignalling,fhatlatew byteas@rrived@ndihed
fuart_rx_datalisivalidmow.[]
fuart_par_errord outd Eventl{active1")forSignalling,that@bytewithilrongparity hasbeeneceived

and@borted{it'shotisible@tix_ready)O

This(Signallis[@lwayslihactive When[par_ebllis[deactivated.[]
fuart_form_errord outd Eventl{active1")forSignalling, that@bytewithiWrongformathasbeen
received@nd@borted({it's(fotisible@tix_ready)O

Table2:[CoredlOBignalsO

2 number of ones in a byte, including parity bit is even
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RecommendedDesignExperiencel]

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

Orderinglnformation(]

PartMumberO \ Descriptiond

MC-ACT-UARTF-NETO | Coreetlist]
MC-ACT-UARTF-VHDO | Core[WHDLO

Table3:[CorePartMumbers

O

Thel[COREIS[providedinderdicenseffomMemecDesignfordselih[Actellprogrammablelbgicldevices.[Please
contactMemecDesignoripricing@ndiorelinformation.
InformationfurnishedbyMemecDesignlisbelievedibbelaccurate@ndreliable. MemecDesignieserves(ihelfightibO
changelSpecifications(detailedlihfhisdatalSheet@t@nyfimeWwithouthotice,lih[drderioimprovelfeliability, functionorl
design,[@and@ssumesmolesponsibilityfor@nyleérrorsiwithinthis[document.MemecDesignidoes(notnake @ny
commitmentbpdatethislihnformation.[]
MemecDesign@ssumesmoldbligationibdorrectl@anylérrorsidontainedhereinorib@dvise @nyuserofthisextof@any
correction,if[SuchBehade,fiorl[doesfheCompany@ssumeesponsibilityforihe functioning éflundescribed
featuresioriparameters.MemecDesigniWilllfot@ssume@nyliabilityforithel@ccuracyoricorrectnessioflanySupport]
orlassistancelprovidedo@Mser.O

Memec[Designldoes(hotifepresentihatiproductsidescribedfiereinlarefree frompatentlihfringementorfromany
otherfthird-partyight.Molicenselis[grantedbylimplicationdrdtherwiseinder@nylpatentoripatentlrightsiofiMlemec
Design.O

MemecCoreproductsfaremotlihtendedfbridselihdife[Supportl@ppliances,devices,0riSystems. WseloflalMemecCorell
productlih[Ssuch@pplicationiithoutthe lrittendonsentdfithe[@ppropriate MemecDesigndfficerlisprohibited.O
Allfrademarks,fegisteredfrademarks,0r(Servicearks(are[propertyoftheirlfespective@wners.[]

0

U
U
U

Datasheet[Revision[History[]

Version[ ‘ Datel ‘ Description

Datasheet1.00 | November(27,200201| Initial[Releasel

Datasheet1.10 | January07,20030 Performancelinformationmodified

Datasheet1.200 | January23,20030 Modification[donelih[Section[Goreldeliverables;AddedIbgoibfooterd

Datasheet1.30 | February25,[20030 | Modificationldonelih(Sectionldeviceequirements, hewURL[And@Address]
insertedd
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