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No.6182
0MRONCorporation
Pleasereadandunderstandthismanualbeforeusingtheproduct.PleaseconsultyourOMRON
representativeifyouhaveanyquestionsorcomments.
Warra叫γandLim拍加nsorLiab〃ity
IAtAR月AN7γ
OMRON'sexclusivewarrantyisthattheproductsarefreefromdefectsinmaterialsandworkmanshipfora
periodofoneyear(orotherperiodifspecified)fromdateofsalebyOMRON
OMRONMAKESNOWARRANTYORREPRESENTATION,EXPRESSORIMPLIED,REGARDINGNON・
INFR[NGEMENT,MERCHANTABILITY,ORFITNESSFORPARTICULARPURPOSEOFTHE
PRODUCTS.ANYBUYERORUSERACKNOWLEDGESTHATTHEBUYERORUSERALONEHAS
DETERMINEDTHATTHEPRODUCTSWILLSUITABLYMEETTHEREQUIREMENTSOFTHEIR
INTENDEDUSE.OMRONDISCLAIMSALLOＴHERWARRANTIES,EXPRESSORIMPLIED,
LIMITAT70～SOFLIABI"τY
OMRONSHALLNOTBEREiSPONSIBLEFORSPECIAL,1NDIRECT,ORCONSEQUENTiALDAMAGES,
LOSSOFPROFITSORCOMMERCIALLOSSINANYWAYCONNECTEDWITHTHEPRODUCTS,
WHETHERSUCHCLAIMISBASEDONCONTRACT,WARRANTY,NEGLIGENCE,ORSTRICT
LIABILITY.
lnnoeventshalltheresponsibilityofOMRONforanyactexceedtheindividualpriceoftheproductonwhich
liabilityisasserted.
INNOEVENTSHALLOMRONBERESPONSIBLEFORWARRANTY,REPA旧,OROTHERCLAIMS
REGARDiNGTHEPRODUCTSUNLESSOMRON'SANALYSISCONFIRMSTHATTHEPRODUCTS
WEREPROPERLYHANDLED,STORED,INSTALLED,ANDMAINTAINEDANDNOTSUBJECTTO
CONTAMINATION,ABUSEi,MISUSE,ORINAPPROPRIATEMODIFICATIONORREPAIR.
1
---------------------[End of Page 2704]---------------------



No.6182
AρρIicat'onConsiderations
SUITABIL,7γ」FO片t/SE
OMRONshallnotberesponsibleforconformitywithanystandards,codes,orregulationsthatapplytothe
combjnationofproductsjnthecustomer'sapplicationoruseoftheproducts.
Atthecustomer`srequest,OMRONwillprovideapplicablethirdpartycertificationdocumentsjdentifyjng
ratingsandlimitationsofusethatapplytotheproducts.Thisinformationbyitselfisnotsufficientfora
completedeterminationofthesuitabilityoftheproductsincombiRationwiththeendproduct,machine,
system,orotherapPlicationoruse.
ThefollowingaresomeexampSesofappljcationsforwhichparticularattentionmustbegiven,Thisisnot
intendedtobeanexhaustivelistofallpossibleusesoftheproducts,norisitintendedtoimplythattheuses
listedmaybesuitablefortheproducts:
・Outdooruse,usesinvoMngpotentialchemica|contaminationoregectricalinterference,orconditionsor
usesnotdescribedinthismanual.
・Nuclearenergycontrolsystems,combustionsystems,railroadsystems,aviationsystems,medical
equlpment,amusementmachines,vehicles,safetyequipment,andinstallationssubjecttoseparate
industryorgovernmentregulations,
・Systems,machines,andequipmeRtthatcouldpresentarisktolifeorproperty.
Pleaseknowandobserveallprohibitionsofuseapplicabletotheproducts.
NEiVERUSETHEPRODUCTSFORANAPPLICATIONINVOLViNGSERIOUSRiSKTOLIFEOR
PROPERTYWITHOUTENSURINGTHA'「THESYSTEMASAWHOLEHASBEENDES{GNEDTO
ADDRESSTHERISKS,ANDTHA-「THEOMRONPRODUCTSAREPROPERIYRA「EDANDINSTALLED
FORTHEINTENDEDUSEWiTHINTHEOVERALLEQUIPMENTORSYS↑EM.
PROGRA」物MABLEPRODUCTS
OMRONshallnotberesponsiblefortheuser'sprogrammingofaprogrammabieproduct,orany
COnSeqUenCethereOf.
2
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No,6182
　
D'sc1已'mθrs
C彬WGε〃VSPEα月FCATIOVS
ProductspecificationsandacCessoriesmaybechangedatanytimebasedonimprovementsandother
reasons.
ltisourpracticetochangemodelnumberswhenpublishedratingsorfeaturesarechanged,orwhen
significantconstructionchangesaremade.However,somespecificationsoftheproductsmaybechanged
withoutanynotice.Whenindoubt,specialmodelnumbersmaybeassignedtofixorestablishkey
specificationsforyourapplicationonyourrequest.PleaseconsultwithyourOMRONrepresentativeatany
timetoconfirmactualspecificationsofpurchasedproducts.
DIMENS'OVSANDVIIE'GH7〔S
Dimensionsandweightsarenominalandarenottobeusedformanufacturingpurposes,evenwhen
tolerancesareshown.
PERFO月]肌4ハtCEDA7ソ1
Pertormancedatagiveninthismanualisprovidedasaguidefortheuserindeterminingsuitabilityanddoes
notconstituteawarranty,ltmayrepresenttheresultofOMRON`stestcondltions,andtheusersmust
correlateittoactualapplicationrequirements.Actualpe㎡ormanceissubjecttotheOMRONWarrantyand
LimitationsofLiability.
　
ERRO月S/MVOOル〃SS'ONS
Theinformationinthismanualhasbeencarefu‖ycheckedandisbelievedtobeaccurate;however,no
responsibilityjsassumedforclerical,typographical,orproofreadingerrors,oromissions.
　
3
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Notiθe:
OMRONproductsaremanufacturedforuseaccordingtoproperproceduresbyaqualifiedoperator
andonlyforthepurposesdescribedinthismanual,
Thefoliowingconventionsareusedtoindicateandclassifyprecautionsinthismanual.Alwaysheed
theinformationprovidedwiththem・Failuretoheedprecautionscanresultininjurytopeopleordam-
agetotheproduct.
△DANGER!
lndicatesinformationthat,ifnotheeded,islikelytoresultinlossoflifeorserious
injury.
△WARNING
Indicatesinformationthat,ifnotheeded,couldpossiblyresultinlossoflifeor
senouSlnJury・
△Cauti。n
lndicatesinめrmationthat,ifnotheeded,couldresul宣inrelativelyseriousormi-
norinjury,damagetotheproduct,orfaultyoperation.
OMRONProductReferencθs
Al[OMRONproductsarecapitaiizedinthismanual.Theword"Unit"isalsocapitalizedwhenitrefers
toanOMRONproduct,regardlessofwhetherornotitappearsinthepropernameoftheproduct.
Theabbreviation`℃h,"whichappearsinsomedisplaysandonsomeOMRONproducts,oftenmeans
"word"andisabbreviated"Wd"indocumentationinthissense.
Theabbreviation{`PC"meansProgrammableControllerandisnotusedasanabbreviationforany-
thingelse.
Visua'Aids
ThefollowingheadingsappearintheleftcolumnofthemanualtohelpyouＬocatedifferenttypesof
information.
Notelndicatesinformationofparticularinterestforefficientandconvenientoperation
oftheproduct.
1,2,3_1.lndicateslistsofonesortoranother,suchasprocedures,checklists,etc.
◎◎MRON,1995
Allrightsτeserved.Nopaエtofthispublicationmaybereproduce也storedinaretrievalsystem,o段ansmitted,inany
fbrm,oτbyanymeans,mechanical,electron.ic,photocopying,recording,oτotherwise,without也eprioτwr輌ttenpermis-
sionofOMRON.
N。patem]iabilityisassumedwithrespecttotheuseoftheinforma口oncon面nedherein.Moreover,becauseOMRONis
constantlystrivingtoimproveitshigh-qualityproducts,血einformationcontainedin也ism孤aliss画ecttochange
wi也outnotice.Everyprecauti。nhasbeentakeni鋤epreparationofthismanual.Nev鋤eless,OMRONassumesno
respOnsibilityforerrorsoromissions.Neitherisany玉iabilityassumedfordamagesresultingf十〇mtheuseoftheinforma－
目onconta01edinthispublication.
V
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A加ぱ拍'SManua':
ThismanualdescribestheinstaliationandoperationoftheC-series!CVMI/CV-seriesC500・CTO21High-
speedCounterUnitandinciudesthesectionsdescribedbelow.
Pleasereadthismanualcarefullyandbesureyouunderstandtheinformationprovidedbeforeattempting
toinstallandoperatetheC500-CTO21High-speedCounterUnit.
SectionldescribesthebasicoperationoftheC50e-CTO21High-speedCounterUnit,andshowshowit
canbeinstaliedinabasicsystemconfigurat泊n.Italsoexplainstheoperatingandcontrolmodesand
outlinesthebasicprocedureforsettinguptheHigh-speedCounterUnitforoperation.
Section2providestheUnit'sbasicspecificationsanddescribesitsmajorcomponents.
Sect'on3explainshowtoconnectvariousinputandoutputdevicestothe、High-speedCounterUnit・
Section4providestheinformationnecessaryt◎operatetheC500-CTO21High-speedCounterUnit,in-
cludingmodes,typesofinputs,resetconditions,anddataexchangewiththePC.
SeCtion5describesthedataconfigurationoftheHigh-speedCounterUnitandprovidessamplepro-
gramsfortransferringdatabetWeenthePCandtheHigh-speedCounterUnit.
Sect'on6providestheinformationnecessaryforusingthesimpleiinearmode,includinginformationon
outputs,operatingconditions,andperformancespecifications.
Section7providestheinformationnecessaryforusingthelinearmode・inciudingjnformationonoperqt・
ingconditiens,dataareas,settings,andperformancespecifications.
Section8providestheinformationnecessaryforusingthecircularmode,includinginformationonoper-
atingconditions,dataareas,settings,andperformancespecifications.
Sθctiongprovidestheinformationnecessaryforusingthepresetmode,jncludinginformationonoperat-
ingconditions,dataareas,settings,andperformancespecifications.
Section10providestheinformationnecessaryforusingthegatemode,includinginformationonoperat-
ingconditions,dataareas,settings,andperformancespecifications.
SectiOn77providestheinformationnecessaryforusingtheIatchmode,includinginformationonoperat-
ingconditions,dataareas,settings,andperformancespecifications.
Sθct'on72providestheinformationnecessaryforusingthesamplingmode,includinginformationon
operatingconditions,dataareas,settings,andperformancespecifications.
Sectわη13providesinformationtohelpidentifyandcorrecterrorsthatmightoccurduringoperation.
△WARNINGFailuret・readandunderstandtheinf・rmati。npr・videdinthismanualmayresultin
personalinjuryordeath,damagetotheproduct,orproductfailure.Pleasereadeach
sectioninitsentiretyandbesureyouunderstandtheinformationprovidedinthesection
andrelatedsectionsbeforeattemptinganyoftheproceduresoroperationsgiven.
■
ix
---------------------[End of Page 2716]---------------------



---------------------[End of Page 2717]---------------------



SECTIONl
Introduction
Thissectiondesc亘besthebasicoperationof也eC500-CTO21High-speedCounterUnit,andshowshowitcanbeinstalledina
basicsystemcon丘guration.Italsoexplainstheoperatingandcontrolmodesandoutlinesthebasicprocedureforsettingupthe
High-speedC皿nterUnitfbroperation.
1-1
BasicOperation...........
1-1-10peratingModes...
1-1-21nputSelection.....
1-1-3EncodersandSensors
1-1-4ControlModes.....
●●
●●●■●■●■◆・
1-2BasicSystemConfiguration........__._.
1-3SetUpProcedure......._.∋_........、
■◆●■●●●●●●●●●●■
■■●■●●●●
2233345
ノ
1
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BasicOperation
Sect'i◎n1.1
1・1
Basic◎perati◎n
－「heC500-CTO21isaSpecialI!OUnitforSYSMACC-series,CVMI,andCV-se・
riesProgrammableControllers日tcanbeconnecteddirectlytodevicessuchas
sensorstofunctionasahigh-speed,reversiblecountercapableofcountingata
maximumpulseinputof50kcps.Inthismanual,thetwodatawordsforthehigh・
speedcounterarereferredtoas"axis-1"and"axis-2"todistinguishthemfrom
theregularmemOryareaS.
1-1・1
OperatingM◎des
TheHigh-speedCounterUnitcanbeoperatedinanyofthefollowingseven
modes.Thesemodesaredescribedinmoredetailinsubsequentsectionsofthis
manual.
Oncetheoperatingmodehasbeenset,itcannotbereadilychanged.lfitisnec-
essarytomakeachange,firstturnoffthepowertotheHigh-speedCounterUnit
andthenresettheoperatingmode.
SimPleLinearMOde
Insimplelinearmode,thecountervalue(i.e.,thecurrentcount)iscontinually
comparedwithapresetcomparisonvalue,andoutputsarecontrolleda㏄ording
totheresult(〈,=,〉).
LinearMode
lnlinearmode,outputsarecontrolledaccordingtoapresetrange(orranges,up
toamaximumofeight),andoutputsarestoppedwhentheupperorlowerlimit
(i.e.,theminimumormaximumcount)oftherangeisreached.
CircularMode
lncircularmode,outputsarecontrolledaccordingtoapresetrange(orranges,
uptoamaximumofeight),andthecountervaluerestartsfromzeroafterreach-
ingapresetmaximumvalue,orreturnstothepresetmaximumvaluewhenthe
countervalueisdecrementedpastzero.
PresetMode
Inpresetmode,thecountervalueisdecrementedfromapresetvaluetozero
accerdingtopulseinputs.Duringthisdecrementphase,outputsmaybe
switchedONandOFFa㏄ordingtocountervalues,orturnedONforafixedperi-
od(setbythepresettimer)whenthecountreacheszero.Thecountstopswhen
itreachesze「O.
GateMode
Ingatemode,thecountcontinuesonlywhilecontroiinputsignalsfromtheen-
coderareON.Therearetwotypesofgatemodeoperation:normalandcumula-
tive.Innormalgatemode,thecountalwaysbeginsfromzero.itisresetatthe
risingedgeofthecontrolinputsignaLlncumulativegatemode,countingc加tin-
uesfromthecurrentcountervalueuntilitisresettozerobytheresetsignal.
LatchMode
lnlatchmode,thecountervalueisstoredintheinternalregisterattherising
edgeofthecontrolinputsignal,aBdisretainedwhilethecountcontinues.This
valueisalwaysreadasthecurrentcountervalue.Anexternalsignalcanbeused
asatriggertoobtainaprecisereadingofthecurrentcountervaluewhileincre-
mentjngordecrementing.
SamPlingMode
|nsamp|ingmode,pulsesarecountedforapresetintervalafterthecontrolinput
signalisturnedON.
2
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BasicOperation
Section1・1
1・1・29nputSeeecti◎n
OffsetPhaselnputs
UpandDownPulselnputs
PulseandDirectionlnputs
Nete
Anyoneofthreeinputtypescanbeselected:o什setphaseinputs,indMdualup
anddownpulseinputs,andpulseanddirectioninputs.Dependingontheinput
type,varieuskindsofsensorscanbeusedandthecountervaluecanbeincrem-
entedordecremented,
OffsetphaseinputsusethedifferenceinphasebetWeentWoinputstodetermine
whetherthecountervaluewillbeincrementedordecremented.Ｔhecountisin-
crementedordecrementedattherisingorfaliingedgeoftheA-phaseinput
whenthereisa9◎。shiftbetWeentheA-phaseandB-phaseinputsfromtheen-
coder,A×4inputmultiplierisavailabletoincreaseaccuracyusingthesameen-
coderpulses.
WithindMdualupanddownpulseinputs,upanddownencodersorsensors
(counterclocks)areconnectedandthecountervalueisincrementedordecrem-
entedontherisingedgeofeachinput.Thecountervaluewillnotbechangedif
bothsignalsareinputsimultaneously.
Withpulseanddirectioninputs,thecountervalueisincrementedordecrem・
entedontherisingedgeofthepulseinputfromtheencoderorsensor(counter
clock).
1.Oncetheoperationalsettings(operatingmode,resetconditbns,preset
funct泊n,inputmode)havebeen,theycannotbereadilychanged.lfitisnec-
essarytomakeachange,firstturnoffthepowertotheCounterUnitandthen
resettheoperatingmode.
2.WhentheCounterUnitisconnectedtoaSYSMACBUS/2SlaveUnit,itwill
beresetwheneverarestart(wordAOO1)isexecutedfortheSYSMAC
BUS/2MasterUnit.Thesettingswillbeclearedatthattime,sotheywillhave
tobemadeagain.
3.Comparisonsetvalues,presetvalues,andsoon,canbechangedduring
operation.
1-1・3EncodersandSens◎rs
Opencollectoroutput-typeincrementalencodersorIinedriveroutput-typeen-
codersorsensorscanbeconnected.Whenlinedriverinputs(differentialinputs)
areused,anexternaldevicewithanAm26LS310requivalentoutputinterface(5
V±50/.powersupply)canbeconnected.
1・1・4C◎ntr◎lModes
2・wordMode
4・wordMode
TheHigh-speedCounterUnithastWocontrolmodes:2-wordand4-word.The
controlmodewilldependonthePCandthesystemconfiguration.Formorede-
ta‖edinformationregardingcontrolmodes,refertoSectわnsDataConfigura-
tわηandPrc)gramDeve/opment.
In2-wordmode,oneinputwordandoneoutputwordareailocatedtotheHigh-
speedCounterUnit,foratotaloftwowords.TheHigh-speedCounterUnitis
controlledthroughthesetWowords,usingtheREADandWRITinstructions.
Controldatacanbereadandwrittenasablock.
ln4-wordmode,twoinputwordsandtwooutputwordsarea|bcatedtotheHigh-
speedCounterUnit,foratotaloffourwords.TheHigh-speedCounterUnitis
controlledthroughthesefourwords,usingtheMOVinstruction.Controldatais
readandwrittenonewordatatimewhilecommandsarespecified.
WhenaCVMICPUwithan"-EV2"suffixisused,RD2(280)andWR2(281)can
beusedtoreadandwritecontroldataasablock.
3
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Ba∫icSstemConluration
Section1・2
1・2
BasicSystemC◎nfigurati◎n
TheHlgh-speedCounterUnttcanbemountedtoC500,ClOOeH,C2000H,
CVM1,0rCV-senesCPURacksortoRemotel/OSIaveRacks.TheHigh-speed
CounterUnlt'scontrolmodewl‖bechangedaccordlngtothemountlngpositlon.
C500,C1000H,C2000H
PS                      PS                                              
CPU                     CT                                              
CT                      ◆'　　　　　　　　　                   .岡叫・司・.令q函嶺、.....、・「「「「…5ζ                     
        　              「                              　「、「「…            
..甫■甫..1..1.q.q句　「「「「                  　              　      　      　　　　　      　　    　
,,`.t..,.`..`..、                       　              　      　              　      
                        　              　　    　      　　　　　　　　        　      　■
　「■「「      …              　　    一      　　　          i       　      　　
;                                       　      4       4       　      …
「「　　　　」                  　　　　　工Σ          　一,   　　　　        「「　「　、　　「⊥工十1?¶●工●.             
RM                      　　　　　　・　　              　　　  　　　　　　　　        「「「…                
                                        1               1　■　         
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MountedonCPURackorExpansionI/ORack、
ControlledbyREADandWRITinstructlons
{2-wordmode)
MountedonSlaveRack{SYSMACBUS)
Controlledbycommands(4-wordmode)
CVM1,CV-serles
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PS
CPU
CT
RM/2
RT〆2
RM
RT
PowerSupplyUnrt
CPUUn¢
High-speedCounterUnlt
SYSMACBUS/2MasterUntt
SYSMACBUS/2SlaveUnit
SYSMACBUSMasterUnit
SYSMACBUSSIaveUnit
MountedonCPURack,ExpansionCPURack,or
ExpanSionl/ORack
ControlledbyREADandWRITmstructlons
(2-wordmode)
MountedonSlaveRack(SYSMACBUS/2)
ControlledbyREADandWRITlnstructlons
(2-wordmode)
MountedonSlaveRack(SYSMACBUS)
Controlmeth◎ddepends◎nCPUmodel、
Modelswrth"-EV2"su行lx
ControlledbyRD2andWR21nstructions(4-w◎rd
mode)
Modelswlth`'-EV1"ornosu伯x
Control]edbycommands(4-wordmode)
NoteThenumberofHigh-speedCounterUnitsthatcanbemounteddependsonthe
powersupPlycapaclty
4
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SetuProcedure
Section1・3
　
1・3
SetupPr◎cedure
Fo‖owtheprocedureoutllnedbelowforsettinguptheHigh-speedCounterUnit.
1,213...1.MaketheDlPswitchsettings.Thesettlngswilldifferaccordingtothesystem
configurationinwhichtheHigh-speedCounterUnitisused.Referto2-2-2
Sett'ηgSvvitc]hθsaηdＬFLlsθ.
2.Selecttheoperatingmodeaccordingtotheapplication.Referto4イqρθ]rat-
ingルfodes.
3.Refertorelevantsection(Sθc施ns6to72)fortheoperatingmode,and
createthedatatable.
4.Selectthecontrolmode.ThemethodforwritingthedatatabletotheHigh-
speedCounterUnitdiffersdepend|ngontheCPUmodelandthesystem
configuration.Referto7-7-4ControlModesand7-2BasicSysten?Configu-
ration.
5.Createtheladderprogram.Themethodforcreatingtheprogramdiffersde-
pendingonthecontrolmodeandtheinstructionsthatareused.Referto
SθctionsDataConfigurationandPrて)gramDθγθわpment.
5
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SECTION2
SpecificationsandComponents
ThissectionprovidestheUnit'sbasicspecificationsanddescribesitsmajorcomponents.
2-1
2-2
Specifications
2-1-1
2-1-2
2-1-3
2-1-4
GeneralSpecifications
Characteristics
ElectricalCharacteristicsofIIOSignals
PrecautionsfortheCountingRate
High-speedCounterUnitComponents
2-2-11ndicatorsandTerminalBIock
2-2-2SettingSwitchesandFuse
2-3Dimensions
888912234
1且-且11」-■
}
7
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Specifications
Section2・1
2・1
2・1・1
2・1・2
Specificati◎ns
GeneraESpecificati◎ns
ThegeneralspecificationsconformtotheC-seriesandCV-seriesspecifica-
tions.
Characteristics
ltem            Specification
Numberofaxes            2axes/Unit
Operatingmodes          The70peratingmodesare‖s佃dbebw.
                AdifferentmodecanbesetforeachaxisoneachUnit.
                Simplelinearmode
                Linearmode
                Circularmode
                Presetm◎de
                Gatemode
                Latchmode
                Samplingmode
Count   Inputsignals    EncoderinputA,encoderinputB
inputs  Signa日evels    5VDC,12VDC,and24VDC(opencollector/linedriver)
        lnputmodes      Offsetphaseinputs(×1ノ×4)
                Upanddownpulseinputs
                Pulse+directioninputs
        Countingrate    50Kcpsmax.
                {Theo行setphaseinputhasa×4i叩utmultip{ierfunc一
                tion.)
Externa1        lnputsigna1     PulseinputZ
inputs  Signa日evels    5VDC,12VDC,and24VDC
                (opencollector/linedriver)
        lnputsignal     Onec◎ntrolinput(Usedwiththepresetfundion,reset
                functbn,gatecounter,samplingcounter,presetcounter,
                andlatchoounter.)
        Signallevels    12VDCand24VDC
External        Outputs ExternaloutputsOto7,8ρoints/Unn
outputs         (Canbeallocatedfreelytoeachcomparlsonsetvalue.)
        Switching       50mAat5VDCto300mAat24VDC
        capacity        
lnternalcurrent         350mAmax.at5VDC(SuppliedfromBackplane.)
.consumptlon            
Dimensions              250×34.5×115mm(H×W×D)includingtheterminal
                bbck'sheight.
Weight          500gmax.
8
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SpeCifications
Section2・1
2・・"9・3』ElectricalCharacteristicsofl/◎Signals
InpUtCharacteristics(OpenCollector/LineDriverInputs)
ltem
1nputvoltage
lnputcurrent
ONvoltage(min.〉
OFFvoltage(max.)
Minimumresponse
pulse
EncoderlnputA,EncoderB,PulselnputZ
5VDC±5%
14mATYP.
4.5VDC
1.5VDC
12VDC±10%
24VDC±10%
8mATYP.
10.2VDC
3.OVDC
20.4VDC
4.OVDC
EncoderlnputA/EncoderBwaveform:
Theinput'srise!falltimeis3i.tsmax.(Equivalent
toa50-Khzsignalwitha50%dutyratio.)
ON
SO竃
OFF
        ノ20{」smin・」 
        、,、,  
        10μs,、min.'、 10μsmin.
                
        立/'」〉        
        ・11    
3psrnax、
3μsmax.
AandBphasesinoffsetphaseinputs:
ThevariationbetweenphasesAandB
(T1/T2/T3/T4)is2.5psmin.
PhaseA
ON
50竃一・・-
OFF
PhaseB
ON
OFP
        '20μsmin・へ】                                                         
        、/                                                             
                                                                        一一－
A=7B.                                                                   
                                                                        
                                '、             ノ、                    
                                                                        
                ⇔聖1           、ノT2          、'肥3          ⇔Ψ4   
PulseinputZ:
Thepu[sewidthisO.1msmin.
ON
SOも
OFF
o需
Besureteieaveaninputintervalofatleast
1.5msbetweenZinputpulses.
EncederlnputA,EncoderB,PulselnputZ
ConformtoRS-4221inedriver(Am26LS310r
equivalent)specifications.
(Thepowersupplyvoltageoftheconn㏄ting
sideis5VDC±5%.)
EncoderlnputA/EncoderB(÷)terminalwave-
f◎rm:
Equivalenttoa50-Khzsignalwitha50%duty
ratio.
ON
OV
OFF
ノ2◎PSπ1in.   
、ぐ10μs・mln. '※1鯉s,mm.
        
        
AandBphasesinoffsetphaseinputs:
ＴhevariationbetweenphasesAandBis2、5μs
min.
ON
PhasθAOV
OFF
ON
PhasθBOV
OFF
        
        

        1
        
        
        
II↓r11↓       
        
        
・舗
PulseinputZ:
ApulsewidthofatleastO.1msmin.isrequired.
ON
OV
OFF
0.1msmin.
'、
、'

0.1msmin.
BesuretoleaveaninputinteivalofatIeast
1.5msbetweenZinutulses.
ExternalControllnputs
ltem    ExternalCo耐ro"nput                             
lnputvoltage    12to24VDC±10%                          
lnputcurrent    4tollmA                         
ONvoltage(min.} 10.2VDC                         
OFFvoltage(max.)        3.OVDC                          
ON/OFFdelay     1msmax.                         
Mnimumresponsepulse     ONOFF   1msmin、'、     1msmin.ノ、             
                、'     、'             
                                        
                        Whena㏄essingthesesignalslromthePC,thesig-nalsmustbeONlongerthanthePαscycbtime.                
9
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SpecPtcations
Section2・1
OutputCharacteristics
Item    Ext白『nalOutputsOto7
Numberandtypeofoutputs  8transistoroutputs1Unit
Max.switchingcapacity   50mAat4.5VDCto300mAat26.4VDC(Seethefollowinggraph.)
Leakagecurrent  0.1mAmax.
Residualvo|tage 0.8Vmax.
1/Oresponsetime{Cquntcomparisontoexternaloutput)        Simplelinearmode:1msmax.Anyothermode:1.5msmax.
ExternalpowersupPly     5to24VDC±10%
Themaximumswitchingcurrentdependsuponthepowersupplyvoltage,as
shownbelow.
(mA)
300
50
0
4.5
20.4
26.4(VDC)
△Cauti。n
lftheoutputcurrentexceeds3.2A/common(8points),theinternalfusewillblow
andtheUnitwillbecomeinoperable.
10
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SρeClfications
Section2el
2・1・4
Precauti◎nsf◎rtheCountingRate
Themaximumresponsepulsefrequencywithoffsetphaseino,utsisdetermined
bythespecificationsofthelncrementalEncoderconnectedtotheHigh-speed
CounterUnit.AnexampIecalculationforOMRON'sE6B2-CWZ6CEincoderis
shownbelow.
翫em    Specification
PowersupPiyvoltage      5VDC-5%to24VDC+10%
Currentconsumption      80mAmax.
Resolution(P/R) 500pulses/circuit
Outputphases    PhaseA,phaseB,phaseZ
Outputtype      Openoo‖edoroutput
Outputcapacity  Appliedvoltage:30VDCmax.
        Sinkcurrent:35mAmax.
        Residualvoltage:0.4Vmax(whenthesinkcurrentis35mA)
Max.responsefrequency   100KHz
Outputphasedifference   A/Bphasedifference90。±45。(%±拓丁)
Outputrise/falltime     1.0μsmax.(Controloutputvoltage5V,10adresis-tancefKΩ,cordl旬gth50cm)
Clockwise(CW)Rotation
PhaseAisadvanced万±殆TphaseaheadofphaseB.
ON
PhaseA
OFF
ON
PhaseB
OFF
/、             →CWdirection   
T       、/(360。)              
                        
                                
        kハ             膓4T±膓6T(90。±45。)  
Counterclockwise(CCW)
Rotation
PhaseAisdelayedY4±jl・gTphasebehindphaseB,
ON
PhaseA
OFF
ON
PhaseB
OFF
→CCWdirectiOR
Theoutputphasedifferenceis90。±45。,sothisEncoder'sworst(smallest)
phasedifferenceis90。-45。=45。.
Atleast2.5ptsisrequiredeveniftheHigh-speedCounterUnit'sphasediffer-
enceiSminimized.ThuS:
25ps
<
・45。
T
360。
(WhentheriseandfallOfthe
Encoder'soutputareequivalent.)
T<20PtS
(Tistheminimumpulseperiodthat
forresponses.)
11
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Hih・seedCounter乙TnitComonents
Section2・2
lnvertingtheperiodyieldsthemaximumfrequencyof50Kcps.
1<2。1μ,-5・K・p・竃1=二IC㌶i鵠「e
Thus,themaximumfrequencythatcanbeusedwiththisEncoderis50Kcps.
NoteBesurethatthepulseinputislongerthantheminimumresponsepulsewidth
whenresettingthecounterusingpulseinputZ.ApulsewidthofatleastO.1msis
requiredforpulseinputZ.Also,allowatleast1.5msspacingbetWeenpuisein-
puts.
2・2
2・2・1
Front
High-speedCounterUnitComp◎nents
ThissectiondescribesthemaincomponentsoftheC500-CTO21High-speed
CounterUnit.
lndicatorsand下brminalBiock
LEDindicators
Terminalblock
indicators
ThefollowingtableexplainsthefunctionsoftheLEDindicators.
lndicator               Name    Function
RUN             Operation       LightswhentheUnitisoperating.GoesoffwhenaWDTerroroccurs.
4CH             4-wordmode      LightswhentheUnitisin4-wordmode.
CH1     A       EncoderlnputA   LightswhenEncoderlnputAforaxis・1isON.
        B       Encoderlnput8   LightswhenEncoderlnputBforaxis-1isON.
        lN      Externalcontrolinput    Lightswhentheexternalcontroli叩utforaxis-1isON.
        ERR     Error   Ughtswhenanerrorhasoccurredwithaxis-1.FlasheswhenaWR1Ｔinstrudionaxisspec蒔ica-tionerrorhaso㏄urred.
12
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苗み－s¢θ4Co瑚'■rσ励τ(元o疏onents
Section2■2
Indicator               Name    Function
CH2     A       EncoderhputA    LightswhenEncoderhputAforaxis-2isON.
        B       EncoderlnputB   LightswhenEncoderl叩utBforaxis-2isON.
        lN      Extemalcontrolinput     Lightswhentheexternalcontroli叩utforaxis・2isON.
        ERR     Error   Lightswhenanerrorhasoccurredwithaxis・2.FlasheswhenaWRITinstrudionaxisspecifica-tionerrorhaso㏄urred.
01234567                Extemaloutput   Theseindicatorslightwhenthecorresρondinge)dernaloutput(Othrough7)isON,
TerlinalBlock
Connectoutputdevicesandinputdevicessuchasencoderstotheterminal
block.Referto3-2ttViringtotheTermina'Blockfordeta"sonwiring.
2・2・2SettingSwitchesandFuse
Back
SettingSwitches
Fuse
SettingSwitches
ThesettingswitchesarelocatedonthebackoftheUnitandcontrolbasicopera-
tionoftheUnit.
OFF…
ON…
ー〆
ThefoHowingtableexplainsthefunctionsoftheseswitches.Bothswitchesare
setto"OFF"whentheUnitisshippedfromthefactory,
13
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Dimensions
Section2・3
Referto1-2BasicSystemConfigt/rationtodeterminethePCandRackbeing
used,andsettheswitchesaccordingly.AllothersettingsaremadefromthePC
wlththeladderprogram.
Switch  Sね如s  印nction
1       OFF     2-wordmode:LeaveswitchlOFFwhentheUnitismountedonaCPURack,Expansbnl〆ORack,orSYSMACBUS/2SlaveRack.
        ON      4-wordmode:Tumswitc柏ONwhentheUnitismountedonaSYSMACBUSSIaveRack.
2       OFF     Leaveswitch20FFwhenusingtheUnitwithaC1000H/C2000HPC.
        ON      Turnswitch20NwhenushgtheUnitwithanyotherCPU.
Fuse
Thefuselimitspowertotheexternaloutput$.Thefusewillblowiftheoutputcur-
rentexceeds3.2A/Comrnon(8points).
2・3
Dimensi◎RS
ThefollowingdiagramshowsthedimensionsoftheHigh-speedCounterUnit
Alldimensionsareinmm.ＴheweightoftheUnitis500gmax.
93
L34.s－
250
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SECTION3
Wiring
ThissectionexplainshowtoconnectvariousinputandoutputdevicestotheHigh-speedCounterUnit.
12
'一
つ」つ」
3-3
TerminalAllocation_............
W面gto血eTerminalBlock..___._._.
3-2-1RecommendedPowerWires......
3-2-2TerminalScrewsandCrimpConnectors__.__.
3-2-3PrecaudonswhenWiring_..
1/OCircuitConfigurations・・
3-3-1EncoderInputC註cuitConfig暇tion.
3-3-2ExtemalControIInputC廿cuitConfiguration.__.__
3-3-3ExtemalOutputCircuitConfiguration__..
677778811
111111122
15
---------------------[End of Page 2732]---------------------



TerminalAlloeation
Section3■1
3・1TerminalA目◎cati◎n
ThefollowmgdiagramshowsthenamesandpinallocationoftheHigh-speed
CounterUnit'sterminals.
Axis=幽y旦皇、Terminalblock110
-一口ー一一一一口口ーーー一=■一≡-
PhaseA/|ncrementpulse/Comtinput12VDC
5VDCILinedriver{+)
Urledriver(-yOV
Axis-1
PhaseBIDecrementpulse/Directioninput
12VDC
Linedriver(一)/OV
PhaseZ
12VDC
Linedriver(一)!OV
Axis-2
ExtemalcontrolinputOV
____一■●一ーーーーーー一一一一一一""■一一一一一一一一■一■一一憎一一一－
PhaseA/lncrementpulse/CountinPut12VDC
Linedr|ver(一)IOV
PhaseB/Decrementpulse/Directioninput
12VDC
Li,ed,i,e,(一)/・V
PhaseZ
12VDC
Linedriver(一}!OV
Axis-1
and
axis-2
ExセernalcontrolinputOV
__■_一_一一一一■一一ーーー一●一一"一民一一一口ーー一■一一一一㊨■・国一口
ExternaloutputsOUTO
OUTl
OUT2
0UT3
Externaloutput◎◎mm頒:OV
-一一一一ーー三一一一■■一一一一ー一一ー一口一■一一一一錫■一一一一ー一一
24VDC
5VDC/Linedriver(+)
24VDC
5VDC/Linedriver(+)
12/24VDC
■■嶋一■一口ー一品一口一一ー一■一一一
24VDC
5VDC/Linedriver(+>
24VDC
5VDC!Linedriver(+)
24VDC
5VDC/Linedriver(+)
12!24VDC
-一ーーーーーー一■一口ーーーーー一一
〇UT4
0UTs
OUT6
0UT7
ExternaloutputpowersupPly
(5to24VDC)
一一橿⇔■一一●■●民"一心●w●■⇔一一
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▼Wばη∫OtheTerminalBlock
Section3■2
3・2
Wringt◎theTerminalBI◎ck
3・2・1RecommendedP◎werWires
Wireusage       Reoommendedwire
Externaloutputs AWG22(0.3mm2)
A,B,orZinputsignals     Shieldedtwisted-paircableWhenusedforlinedriverinputs,selectacablesothattheentire(round-t巾)resistanceofthewireis7Ωmax.
Theratedcurrentcapacityofthepowerwiresdependsonfactorssuchasthe
ambienttemperatureandinsulationthickness,sobesuretocheckthesefactors
whenselectingpowerwires.
3・2・2TerminalScrewsandCrimpConnectors
TheUnitisequippedwithself-risingM3.5terminalscrews.UseM3.5crimpcon-
nectorsliketheonesshownbelowwhenconnectingtotheseterminals.
一
フひり　　ロ
L
{{○
TightentheterminalscrewStO78kgf・Crnmax.
3・2・3PrecautionswhenWiring
NOiSeReduCtionMeaSureS
Polarity
SignalLevel
1,2,3_
Takethefollowingstepstoreducenoiseinencoderinputsandpulseinputs.
1.UseshieldedtWisted-paircableandgroundtheshieldtoaresistanceof
100Ωmax.
2.Makethewiringasshortaspossibleandavoidrunningthewiresparallelto
linesthatproduceabtofnoise,suchashigh-powerlines.
3.Trytouseaseparatestabilizedpowersupplyforencodersandanother
powersupPlyforotherl/O.
Besurenottoreversethepolaritywhenwiringalinedriverencoderinputand
pulseinput.
Differentterminalsareusedtowireanopencollectorencoderinputandpulse
inputfordifferentsignallevels(5VDC,12VDC,or24VDC).Referto3-3〃O
CirCt/itConfig{ノrationsfordetails,
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1/OCircuitConf》gurations
Section3四3
3・3
3・3・1
1/OCircuitc◎nfigurati◎ns
Enc◎dergnputCircuitC◎nfiguration
Circuit
多
多
多
タ
多
多
pin
BO
AO
Bl
A1
B2
A2
B3
A3
B4
A4
B5
A5
B7
A7
B8
A8
B9
A9
B10
AlO
Bll
Al1
B12
A12
Name
Axis-1EncoderlnputA:24VDC
Axis・1EncoderInputA:12VDC
Axis-1EncoderlnputA=5VDC/Linedriver(+)
Axis-1E…ncoderInputA:OV/Linedriver(一)
Axis-1EncoderInputB:24VDC
Axis・・1Encoderlnput8:12VDC
Axis-1EncoderInputB:5VDC/Linedriver(+)
Axis-1EncoderlnputB:OV!Linedriver(一)
Axis-IPulselnputZ:24VDC
Axis-tPulselnputZ:12VDC
Axis-1PulseInputZ:5VDC!Lingdriver(+)
Axis-IPuiselnputZ:OV/Linedriver(一)
Axis-2EncoderlnputA:24VDC
Axis-2EncoderlnputA:12VDC
Axis-2EncoderlnputA:5VDC!Linedriver(+)
Axis-2EncoderlnputA:OV!Linedriver(一)
Axis-2EncoderlnputB:24VDC
Axis-2EncoderlnputB:12VDC
Axis-2EncoderlnputB:5VDC/Linedriver(+)
Axis-2EncoderlnputB:OV!Linedriver(一)
Axis-2PulselnputZ:24VDC
Axis-2PulselnputZ:12VDC
Axis・2PulselnputZ:5VDC/Linedriver(+)
Axis-2PulselnputZ:OV/Linedriver(一)
Comments
Supplypowθrfrom
BO,AO,orB1.
SupPlypowerfrom
B2,A2,0rB3.
SupPlyp◎werfrom
B4,A4,0rB5.
Supplypowerfrom
B7,A7,0rB8.
Supplypowerfrom
B9,A9,0rB10.
SupPlypowerfrom
Bl1,AII,orB12.
18
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1/OCircuitCon∫igurati>ons
Section3●3
WiringExample1=24・VDCOpen・collectorEncoder
、ー'〆
High・speedCounterUnit
`
EncodθrlnputA
δ≡」
多
EncoderlnputB
」Φ≡」
多
24VDC
12VDC
PulseInputZ
5VDC
」£匡
OV
24VDC
12VDC
5VDC
OV
24VDC
12VDC
5VDC
OV
}A
－
-、→
12→
                                24VDC           ㊥                                      
                                24-VDCPowerSupply               1                                       
                                                1                       P◎werSupplytoEnc◎dθr         
                                OV              1       θ                              
                                                                        E。、。d。,↓↓         
                                                                                
                                                                                        oo
                Shieldedtwisted-paireable                                                                       
        『                              ,∀●⑱¶                                               
                                                                                        t
                                                                        《      ,       
                                ■                      }4      ,                       
                '、                                                                     
                '、                                                                     
                '、                                                                     
                、ノ                                            lA                      
                、'                                             →                      
                                、.'                            《              ,       
                                                                εncoder                        
                                        士E=                    outpu1          逼      ノ
                                        「輪、、                                                
        '、                                                                             
`、                                                                                     
■・                                                            」                      
'                               ,・、                           ●                      
                        '、                                                             
                        '、                                                             
                        、'                                     18                      
                        、'                                     →                      
                                、.'                            ㎡              )       
                                                                、                      
        .∠                                                                             
                                        ≧E=                                            
                ●                                                                      
        ・-s                            芦■                                            
                                ,⑳、                                                   
                '、                                                                     
                '、                                                                     
                、'                                     lZ                              
                、'                                     →                              
                                、.'                                                    
        ⑨                                              《L                     '       子
                                        工E                                             
=                                                                                       
WiringExample2:12・VDCVoltage・output(Sink・load)Encoder
High・speedC。unterU暗                                                                          ①                      PowerSupplytoεncoderE,。。de『↓1A     
                                                12VDC12-VDCPowerSupPlyOV                                                                
                                                                                                                
                                                                                ○                              
                                        ■      Shieldedwvisted・paircable●■■■                                                              
綱EncoderlnputA鼎                                                                                                       o)      
                                '『     ,.、'、'、、'、'¶L4'           ♪口''                                                  
                                                                                        rlA→   (       )       
                        b-)lA→                                 、                                              
        匡正    12VDC袖・5VDCOY                                                                                         
舛                                                                                                              
                        ,                               ㌔                              `Encodero中ut71B→              )       
Encoderl叩utB           、24VDC祐12VDC⊥        、,     (                       エE一                                                   
                        `               [、/＼.,、lIlB、,一一■芦1s'、.'                一一                                                    
        お是    蜥                                                                                              
`里             5VDC《OV                                                                                                
                《      ,                                                                       《lZ→  ,4」    
PulsehputZ              24VDC牛12VDC酬5VDC,《OV                 E=,`、●                                                                        
                                ,'べ            ,'rし'、'、、'、'、.'   ア                                                      
                        ,,lZ→                                                                                  
        毒歪    靹・                                                                                            
多里                                                                                                            
                (       ,       、                                                                      (.      
一ーーーー一                                                                                                            
                                                        コニE=                                                  
                                                                                                                
NoteTheinputattheHigh・-speedCounterUnitgoesOFFwhentheencoder'soutput
is"H"andgoesONwhentheencoder'soutputis"L"
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1/OCircuitConurations
Section3・3
WiringEXample3:5・VDCVoltage・output(Source・load)Encoder
                                                                        5VDC                    eEn、。de,                                      
                                                                        5'VDCPowerSupPly                                                                
CounterUnit                                                                     OV                      「'e                            1       
High・speed                                                                                                                             '       、
                                                                                                                、              '、     '
24VDC                           Shigldedtwistgd・paircabb                                                                                                       
                                                                                                                                、      '
                        栴】2VDC                        .「㌔                           、芦、                                  ㌧              
EncoderInputA                                                                                                           袖      一              
                        }                                       ●P,、                                  く人    ,●                     
                                                        '、                                                                             
                                                        '、                                                                             
                袖      5VDC    `                                                                               享                      
        一                      《'                                                                                                     
5亙     9L'     OV              1A→                    、'、'、'                               '                                               
                                ,                               .                                                               ,       
                `                                                                                                                       
                24V㏄                                                           工E                                                     
                                一                                                                                                      
                        〈      ,                                                                                       ㌧              「'
EncodθrB                       12V㏄                   .■望.←'.、・                                                                                  
lnput                   鼎                      三              ▲              6                       《      ,袖     パ              
                                ,                               '、'、                                                                  
                                1                               '、                                                                     
                        5VDC                                                                                                            
        一      ㌦・    ,、     '                                                                                                       
多望    塁L     0.V             18→                            、'、'、.'                                                                      
                「              '               ㎏'!                                                    ,               -       r       
                24V㏄                                                           ≧      E                                               
                                =                                                                                                       
                        〈      }                                                                                                       
PulsθlnputZ                    12VDC   ,8⇒鴫㌦                                                ■、                                    己              
                                                                                                                ㌦              1       
                        工      ,                               ,.、'、                                 、      ,.                      
                                                                '、                                                                     
                袖      5VDC                                                                                    多                      
叶      る是    OV              ,       lz→                    、'、'、、'                                                                     
                、              ,                                                                                                       
                                                ■否                                                                                    
                                                                                エE                                                     
                                =                                                                                                       
NoteAcurrentof14mA(rated>mustflowwhentheencoderinputisON.Besurethat
theONvoltageiscorrectwhentheinputisON.
WiringExarnple4:Line・driverOutput(Am26LS310requivalent)Encoder
PoworSupplytoEncod白r
Enc◎dθr
EncoderlnputA           鞘                                      Shieldedtwisted-paircablg....           
                        12VDC〈5VDC     ,               o←'    1,'、'、'、、'、'、'.   、、'   
        這這    ㌦                                                      'E
`十             「「、OV'               )lA→                                   
                                ,                                       
εncoder}nputB                  、24VDC〈12VDCw5VDC             `、》∫                 士=     
                                                ■叩ゾ  ''、'、'、、'、's'      '・.'   
                                                '                       
        緬≡L   ㌦                                                      
多叉            .'《OV          －lB→                                  
                                ,、)〆          、                      
PulselnputZ                     、24VDC〈12VDC〈5VDC                                    速,=ア●、      
                                                !ぺ     ,・、'、'、、'、'φ、!4         
                                )               で                      
        δ≡L   蝋                                                      
`亙             《OV            'lZ→                                   
                        《      )               セ㌧♂                  
                                                                        
                                                                コニE=  
A
A_
B+
B_
C
C_
NoteWirethesystemsothattheHigh-speedCounterUnit'spulseinputgoesON
whentheencoder'soutputgoesON.
20
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1/OCircuitConurations
Section3・3
3・3・2ExternalC◎ntr◎IinputCircuitC◎nfigurati◎n
Circuit                 Pin     Name
                        B6      Axis-1Extemalcontrolinput:12/24VDC
、              帖              
、              o               
`ポ     妻              A6      Axis-1Externalcorltrolinput:OV
'.      L                       
''              o               
                                
●一一・一一、、                帖      B13     Axis白2Externalcontrolinput:12/24VDC
-、             o               
多エ`   δ                      
ノ      匡              A13     Axis.2Externalcontro日nput:OV
'               o               
',一合一,'                              
                                
WiringExamPle
High-speedCounterUnit                           12to24VDC12to24VDCOVPowerSupply                         Sgnsor
                                                                
                                                                
                                ㌔isted・pairwires                              
Contro口叩ut(Axis-1)                                                            
、、    る注    12124VDC凧                                              
5里、ノ         《OV    )××                                   
                                                                Sensαoulput}
                (       '                       .-              
''Controlhput(Axis-2}、、                                                               
                                                        ,1;'    
        お匡    12/24V㏄                                        Sensor  
▼、`里1ノ              嚇・0   ,××                                   
                                                                Sensomutput}
,'              ■      )                                       
                                                                
                                                                1;1
                                                                
コ
」
Netelnordertopreventchatterattheinput,usesolid-stateasmuchaspossible.
3・3・3ExtemalOutputCircuitConfiguration
Circuit
多
Pin
B18
A14
Al5
Al6
Al7
Bl4
B15
B16
Bl7
A18
Name
PowersuppiyiorexternaloutputsOto7:
5to24VDC±10%
Externaloutputo
Externaloutput1
Externaloutput2
1≡xternaloutput3
Externaloutput4
Externaioutput5
Externaloutput6
Externaloutput7
CommonforextemaloutputsOto7:0V
21
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1/0α7℃uitCongurations
Section3.3
Example:ConnectingExternalOutputsOthrough3toRelays
High-speedCounterUnit
                5to24VDC                                                B18e                                                    5to24VDC5to24VDCPowgrSupplyVDC
                                囲                      O山putO A140utp頃o                                                      
        ◆蓉.9茎・≧0                                                                                           'b      θ      
                                                                                                                        
                                        /＼                     A15`                                                    
                                                                                        Outpu"                          
                                        瞬              Output1                                                         
                                        /＼             Output2 、.A16          RdayR81ayOutput2RelayRelay                                      
                                                                                                                        
                                        阿                                                                              
                                        ,,/＼           Output3 《)A17                  Output3                         
                                                                                                                        
                                        か1                                                                             
                                                                                                                        
                                        /、             COMOV   、'     Z       ZZ      －VaristorsA18  、.                     
                                                                                                                        
                                                                                                                        
                翻σ＼ρ3.2-AFuse                                                                                                       
Theswitchingcapacityvarieswiththevoltage.Referto2-1-3Etectrica/Charac・
tθristicsofI/OSignalsfordetails.
Ifaloadgeneratesasurgevoltage,connectavaristortotheloadtoprotectthe
outputtranslstor.
Usethesamepowersupplyfortheexternalpowersupplyandoutputloadpower
supply.lfdifferentpowersuppliesareused,besurethatapotentialdifference
doesn'tdevelOP.
TheoutputlevelsforexternaloutputsOthrough7areasfollows:
Theexternaloutputis"L"whentheHigh-speedCounterUnit'soutputisON.
Theexternaloutputis"H"whentheUnit`soutputisOFF
22
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SECTION4
Operation
ThissectionprovidestheinformationnecessarytoeperatetheC500-CTO21High-speedC皿nterUnit,includingmOdes,
typesofinputs,resetconditions,anddataexchangewiththePC.
-五ウム3
一⇒一
刀4444.
4く」
エコ
4.刀4
OperatingModes
BCDandBinaryMOdes
InputModes
4-3-1
4-3-2
4-3-3
OffsetPhaseInputs
UpandDownPulseInputs
PulseandDirectionInputS
CounterResetConditions.
DataExchangewithPC
4-5-1Mem・「yA'eas・∵
4-5-2'
ReadingandWntmgDa伍
4455667990
2222222223
2
～ノ
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---------------------[End of Page 2740]---------------------



/
BCD砲dBina
Modes
Secti◎n4目2
4・1
Operating
M◎des
TheHigh-speedCounterUnitcanbeusedinanyofthefollowingsevenmodes.
Mode    Co顕trange      Function        Reference
Simplelhear     一8,388,608to8,388,607(BCD)-2,147,483,648to2,147,483,647(binary)        Comparesthepresentcountervaluet。thepresetvalue(〉,=,<)foreachaxis,andcontrolsoutputsaccordingtotheresu忙s.     Sθcr'on6
Linear  一8,388,608to8,388,607(BCD)-2,]47,483,648to2,147,483,647(binaly)        Uptoeightrangescanbesetforeachaxis,andoutputsarecontinuedwhilethecou耐ervalueiswithinanyofthoseranges.Outputsarestoppedwhenthecountervalueisnotwithinanyoftheranges.    Sθcf∫oη7
Circular        Oto65535(BCD,binary)    Uptoeightrangescanbesetforeachaxis,andoutputsarecontinuedwhilethecountervalueiswithinanyofthoseranges.TheCOUnterValUereStartSfrOmZerOafterreachingapresetmaximumvalue,orreturnstothepresetmaximumvaluewhenthecountervalueisdecrementedpastzero. Sθcf∫oη8
Preset  1t◎8,388,607(BCD)1to2,]47,483,647(binary)      Uptoeightpresetvaluescanbesetforeachaxis,andthecounterva|ueisdecrementedfromoneofthesevalueswhenthestartinputisreceived.TherearethreeoutputsthatturnONandOFFaccordingtothecountervalue,andoneoutp鯵tthatturnsONwhentheCOUnterValUereaCheSZerO.  Secf∫oη9
Gate    一8,388,608to8,388,607(BCD)-2,147,483,648to2,147,483β47(blnary)        ThecountcontinuesonlywhibthecontrolゆutsignalfromtheencoderisON.WhenthesignalturnsOFEthecountstops.WhenthesignalturnsONagain,thecountstartsfromzero(innormalgatemode)orfromthepresentcountervalue(incumulativegatemode).        Sθc'わη70
Latch   一8,388,608to8,388,607(BCD)-2コ47,483,648to2」47,483β47(binary)        lnlatchmode,thecountervalueisstoredintheinternalregisterattherisingedgeofthecontrolinputsignal,andisretainedwhibthecountcontinues.Thisvalueisalwaysreadasthepresentcountervaiue.Anexternalsignalcanbeusedasatriggertoobtainaprecisereadingofthepresentcountervaluewhileincrementingordecrementing.      Sθcr∫0η〃
Sampling        一8β88,608to8,388,607(BCD)-2,147,483,648to2,147,483,647(binary)        Thecountbeginsattherisingedgeofthestartinput,andcontinuesforapresetfixedintelval.Whenthecountstops,thevalueisretained.Thecountthenstartsoverfromzeroattherisingedgeofthenextstarthρut  Secがonブ2
Whenpoweristurnedon,bothaxesoperateinlinearmode(withupanddown
pulseinputs),andthepresentcountervalueisread・
TheeperatingmodeissetforeachaxisbytheladderprogramatthePC.For
details,refertoSection5DataConfigurationandProgramDeve/oρment.
NoteOncetheoperatingmodehasbeenset,it¢annotbereadilychanged.lfitisnec-
essarytomakeachange,firsttumoffthepowertotheHigh-speedCounterUnit
andthenresettheoperatingmode.
4・2
BCDandBharyM◎des
Presetvalues,maximumcountvalues,andsoon,canbesetineitherBCDor
binary.Whenparticularlyfastresponsetimesarerequired,itisrecommended
thatthesettingsbemadeinbinarymode.Thismodesettingismadeforeach
axisbytheiadderprogramatthePC.Fordetails,refertoSθα'onsDataConfig-
U!aがoηandProgramDθvθノoρment.
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InutModes
Section4.3
4・3
9nputM◎des
Theinputmodedeterminesthetimingandthemethodforincrementingand
decrementingthecounter.AnyoneefthreetypesoninputscanbeseleCted:off-
setphaseinputs,indMdualupanddownpulseinputs,andpulseanddirection
inputs.
Whenpoweristurnedon,thestartupmodeisupanddownpulseinputs(inlinear
mode).ThemodesforeachaxiscanbesetbytheIadderprogramatthePC.For
details,refertoSectionsDataConfigurationandProgramDevelopment
4-3-1
OffsetPhaseenputs
OffsetphaseinputsusethedifferenceinphasebetWeentWoinputstodetermine
whetherthecountervaluewillbeincrementedordecremented.Anencoderwith
A-phase,B-phase,andZ-phaseinputsisconnected,andthecountisincrem-
entedordecrementedattherisingorfallingedgeoftheA-phaseinputwhen
thereisa90。shiftbetweentheA-phaseandBphasei叩utsfromtheencoder.
Fordetails,refertoSectionsDataConfigurationandProgramDeve∫oρmθnt.
High-speedCounterUnit
Connecttomatch
directionof
operatlon.
Encoder
inputA
Encoder
inputB
Encoder
i叩utZ
lncrement
WhentheA-phaseis90。inadvanceoftheBphase,thecountisincrementedat
therisingedgeoftheA-phaseinput.(Theencodernormallyrotatesforward.)
Decrement
WhentheA-phaseis90。behindtheBphase,thecountisdecrementedatthe
failingedgeoftheA-phaseinput.(Theencodernormallyrotatesinreverse.)
Reset
Resetsaremadepossiblebyconnectingtheencoder'sZphasetopulseinputZ.
Aphase
Bphase
ON
OFF
ON
OFF
－[::
「L「L「L」「]rL[_
→9。L
]i
2
3
_ゴ90◇
←
田O
9
8
エ　ミョぼヨぢフおきヌユむユユユ　るむニト　ヨ　ヨフニヨ　ニォらヨるヨニヨヨ　ヨユヨむ　　
n』』」」」」」』」』⊥一一〕L
A×4inputmultiplierisavailabletoincreaseaccuracyusingthesameencoder
pulses.
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InutModes
Section4■3
4・3・2UpandD◎wnPuEseSnputs
Upanddownpulseinputscanbeusedbyconnectingseparateencodersorsen--
sorsforincrementinganddecrementing,andtheBcountingupanddowninre・
sponsetotheseseparateinputsＬfupanddowninputsarereceivedsimulta・
neously,thecountremainsunchanged.Fordetails,refertoSθαわnsDataCon－
句μra掬ηaηdP1刀gramDeve∫opme耐・
Encoderorsensorforincrementlng
High-speedCounterUnit
⊂                              Uppulses                        oEncoderinputAOεnc◎deri叩utBoEncoderinputZ
                                                        
                                derorsensorforincrernentingDownpulses                   
                                                ResetinpuS,etc. 
                                                        
                ororswitch                                      
                                                        
                        ●                              
                                                        
lnc『ement
Dec「ement
Reset
Thecountisincrementedattherisingedgeofeachpulsefromtheencoderfer
incrementing.
Thecountisdecrementedattherisingedgeofeachpulsefromtheencoderfor
decrementing.
ResetsaremadepossiblebyconnectingthesensororswitchtopulseinputZ.
(Fordetails,referto4-4CounterResetConditions・)
Uppulses
Downpulses
41`
2ー
31
(∠`t
」[1「`
Olー
-順
う一1
騨F」--L[_L二_L「L「L
81F__」-L「L「L_
4・3・3PulseandDirectionEnputs
Pulseanddirectioninputscanbeusedbyconnectinganencoderorsensorand
thenincrementingordecrementingaccordingtoadirectionswitch.Fordetails,
refertoSectionsDataConfigurationandPrて7gramDevetoρment.
Encoderorsensor
High-sρeedCounterUnit
=       一      頂■「          lnputpulses             EncoderOinputAEncoderOinputBEncoderOinputZ
                                                
                                DirectionswitchDirectionsignal          
                                エく/。Tororswitch      Resetinputs,etc.        
                                                
                                                
                        ●                      
                                                
lncrement
Decrement
Thecountisincrementedattherisingedgeofeachpulsefromtheencoderwhen
thedirectionsignalisOFF・
Thecountisdecrementedattherisingedgeofeachpulsefromtheencoder
whenthedirectionsignalisON.
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CounterResetConditions
Section44
Reset
ResetsaremadepossiblebyoonnectingthesensororswitchtopulseinputZ.
(Fordetails,referto4-4CoL/nterResetConditions.)
inputpulses
Directionsignal
ON
OFF
ON
OFF
1
2
3
2
1
O
1
う'ー
        
        
珂唯－UρDown   -Up
・』叱ーノ'
4・4
CounterResetC◎nditi◎ns
ThereareeighttypesCounterresetconditionsthatcanbesetaccordingtovari-
ouscombinationsofZpuIselnputs,externalcontrolinputs,andthelnternal
ResetBit.TheactualsettingsaremadebythePC'siadderprogram.Fordeta‖s,
refertoSectionsDataConfigurationandPrc)gramDθvθ/opment、
Thefo‖owingabbreviat氾rlsareusedinthistable:
Z:Pulseinputz
E:Externalcontrolinput
l:lnternalResetBit
R:Reset
Combination     Resetno.        Resetcondition  Counterresetconditionandtiming          
PulseinputZ+externalcontrolinput+lnternalResetBit-      0       RisingedgeofZwhenEandlareON.                    一
                                        
                                        
                        z(↑),∈,lz騨FONEOFFONlOFFONROFF                
                                        
                        ▲1             
        1       FallingedgeofZwhenEandlareON.           ]       
                        1       1       
                        Z(↓)'巳lZ離FONEOFFll:IF,lONROFF        |       
PulseinputZ+lrlternalResetBit   2       RisingedgeofZwhenlisON. z(↑)㌦z6F□ONlil{OFF↓lONROFF          
        3       FallingedgeofZwhenlisON,        Z(↓)・IZ:IFONl:lOFFONROFF              
                                ]■=1↓1        
Externalcontrolinput+lnternalResetBit   4       RisingedgeofZwhenEisON. E(↑)」。・[EOFFliONl:llOFF'ilONROFF            
27
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CounterResetConditions
Section44
Combination     Resetm. Resetcondition  Cou耐erresetconditionandtimhg
PulseinputZ`    5       RisingedgeofZ   z(↑}z騨F[ON↓ROFFl
        6       FallhgedgeofZ.  
                        z(↓)z:1,`」ONlROFF、1
lnternalResetBit        7       Risingedgeofl.  1(↑)1:IF[lR:IF{,
PowerONinitialstatus    一-     RisingedgeofZorrisingedgeoft    Z(↑)。「1(↑)Z:IF[,1・・i一
                        8;F↓1`llROFF
                        
Note
1.ResetnumbersO,1,and4cannotbeusedunderthefoliowingcircum・-
stances二
●insimpleIinearmode,linearmode,circularmode,orpresetmode,when
theexternaicontrolinputissetforthepresetoperation.
・lngatemodeorsamplingmode,whentheexternalcontrolinputissetfor
thestartsignalorthepresetoperation.
●lnlatchmodeunderanycircumstances・
2.Theresetinputintervalmustbeatleast1.5ms.
3.lnthetableabove,whentwoormorecondltionsarecombinedtheyare
treatedasalogicalANDinorderfortheresetoperationtobecarriedout.For
example,``Z(↑),E,1"meansthattheresetwillbeexecutedattherisingedge
oftheZpulseinputwhenboththeexternalcontrolinputandthelnternal
ResetBitareON.
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Z)α`αExchanewithPC
Section4・5
4・5
DataExchangewithPC
4・5・1MemoryA『eas
TheHigh-speedCounterUnitexchangesl!OAreainformationwiththePCwith
everyl/Orefresh.Thistimingappliesevenwhendataisexchangedbymeansof
theMOVinstructionin4・・wordmode.(Fordetails,referto5-4Programmingin
4-wordルfode.)
CycleCycleCycleCycleCycle
→く－time→1←time→←time→K-time→←time→←
AtPC
AセHigh-speed
CounterUnit
Resets,etc.
1≡rror側agS,etc.
Resets,etc.
Err◎rflagS、etc.
                                                                                                                                                
        麟iiii                                          iiiiiiきi:…lii:・:・1  iiiミii≒iiiiiiiiiliiii                         ;i2=き:::ISI;::1ミ:s::::::=::=::1:s::=1:ll::i::::s::==::s:1辮ili:iミ1                   ii難i=::≒:ジ=ξ:;:1::駕:s:≒:::.・….・                :i:i:i:ill:i:ll::::::=1::1:1::::::ISIた=1:=≒ll:::Sll:鞘::;:i謬i=ξi:   ll
        1/Orefresh      !・':㍉ノ''''                           7'ノ                                                                                            
                '''''                   ''''''''                                                                                                        
`1                                                                                              s、     ・'                     、、,.          
                                                                                                                                                
                        ノ、                                            !                                                                       
                                                                                                                                                
                                                                                                                                                
                                                                                        ノ                                                      
NoteWhentheHlgh-speedCounterUnitismountedtoaSiaveUnit,theremaybe
delaysduetodatatransfersbetWeentheMasterandtheSlave.Ferdetails,refer
totherelevantRemotel/OUnitdocumentation.
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i)ataExchanewithpc
Section4・5
4・5・2
ReadingandWritingData
ThefoilowingdiagramsshowhowdataisexchangedusingtheREADandWRIT
instructions(in2-wordmode)andtheRD2(280)andWR2(281)instructions(in
4-wordmode).
READIWR「『(2・wordMode)
|ftheREADexecutionintervaI
islessthan10ms,thesame
da槍maybereadagain.
Cycletime
lfanattemptismadetoexecuteREADerWRIT
whileREADdataisbeingrefreshedorWRIT
dataisbeingpr㏄essed,theEQFIag(A50006)
wiiln◎tbeturnedONandtheinstructionwillnot
beexecuted.
(1)(A}(2)(2}(B)                                                                                                                                                                                                                                                                                                                                         
、CUP   ……    .§iiii………   :                       READ            WRIT                            :i………                iiiiiiii…                              READ            i三liliiii:きiili'ミiii三iii;ii …iiiliiiii……iiii     :…….……      READ                            WRIT                    READ                    …………………  .       iiii………………        iiiii:ii…iiiiii…                      READ                    
CounterUnitdatabuWer-C肥→PC                                                            /|(A)                                                                                                                   1                               「      7(B)、          )K×'、                                                                 `'              
                |-PC→CTノ                                      1       WRITdata                ＼＼!                                                                   ノ                                      i                       WRITdata                        、                                                                                              
                                        READdata(1)                                                                                             READdata{2)                                                                     READdata(3)                                                                                                                             READdata(4)
                {1)                                                             r㌔(A)(2)                                                       (3)                                                                                                     {B)                                                                     (4)                     
CounterUnitintemal.proceSSIng                           READdabre怜sh                                           WR{Tdata阿oce÷Sgng                                             RεADdatareWesh                                                                 READdatareW6sh                                  WRITdataP「OC6>舗ng                                                                     READdatarθWesh                 
1                                                                                                                                                                                                                                                                                                                                               
10msec
10msec
10msec
READdataisrefreshedonceevery10ms.
30
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DataExchanewithPC
Secti◎n4■5
READIWRIT(4・werdMode)
ＴhediagrambelowshowsthetimingforWR2(281)execution.WhenRD2(280)
isexecuted,thedatareadduringecho-backistransferred.
Cycletime
Cycletime
        (1}(2)                                                                                                                                                                                                                  
CPU     焉2一巴o≧                      WR2{wαdndata)                          工8」一坐o>                                     5巴る」〇二                                     5巴る一〇き                     WR2{wαdndaヒa)                 5巴ぷ一⊆～,                            一
.                                                                                                                                                                                               /                               
CounterUnit                                                                                                                                                                                                                             
data    buffer                                                  「      r                                                                                                                       /                               
1                                                               1戚                                                                                                                             2nd                             
－CPU→Counter                                                          脚rd                                                                                                                            w◎rd                           
                                                                dat8                                                                                                                            dataI                           
一      Counter→CPU                                                                                                    Echoback                、`                                                                                             ・
                                                                                                                ノ                                                                                                              
UnitservicebyCPU                                                                                                                ll                                                                                                              
(executed       atrefresh)ノ                                                                                                                                                                                            /                       
        旦≧                            旦≧                                            旦≧            旦≧                            遷≧                    旦≧                            旦≧                            
        霧                              巴                                              $               $                               8                       8                               巴                              
        琶⊃・                          言⊃                                            壱=⊃           琶⊃                            宕⊃                    芸⊃                            宕⊃                            一
                                                                                                        …                                                                                                                      
                                                                                        ……    …      …              ,                                                                                                       
                                                                                        .       …      三              .                                                                                                       
/{3}                                    
                                工      
                                ω      
                                巴      WR2
                                ←巴    (渦rdnda栖)
                                Q       
                                }       
/                                       
                                        
                        匡cho           
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1,2,3...
Note
Theoperationiscarriedoutasfollows:
1.WR2(281)transfersthedatainthefirstwordtotheHigh-speedCounter
Unit.(RD2(280)sendsthereadcommandtotheHigh-speedCounterUnit.)
2.WR2(281)checkstheecho-backfromthedatathatwastransferredinstep
no.1above,andtransfersthedatairlthesecondwordtotheHigh-speed
CounterUnit.((RD2(280)receivesthefirstworddataandsendstheread
commandforthesecondworddatatotheHigh-speedCounterUnit.)
3.WR2(281)checkstheecho-backfromthefinaldataandcompletesthe
instructionexecution.(RD2(280)readsthefinaldataandcompletesthe
inStrUCtiOnexeCUt氾n.)
RD2(280)andWR2(281)canonlybeusedwith"-EV2"orlaterCVMICPUs.
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SECTION5
DataConfigurationandProgramDevelopment
ThissectiondescribesthedataconfigurationoftheHigh-speedCounterUnitandprovidessampleprogramsfortransferring
databetweenthePCandtheHigh-speedCounterUnit.
5-11/OAIIocationandMemoryConfiguration
5-1-12-wordMode
5-1-24-wordMode
5-2DataConfiguration
5-2-1WRITData
5-2-2READData
●●◆■■・
5-3Programmingin2-wordModeUsingREAD/WRIT
5-3-1
5-3-2
WritingOperatingSettings・・
ReadingUnitStatus
5-4Programmingin4-wordModeUsingMOV
5-4-1
5'4-2
5-4-3
5-4-4
4-wordMOdeWordAllocation
4-wordMOdeCommands
WritingOperatingSettings
ReadingUnitStatus
5-5Programmingin4-wordModeUsingWR2/RD2
5-5-1
5-5-2
Wri血gOpera直ngSettlngs
ReadingUnitStatus
鈎3535363839394040404143445妬46
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1/OAIIocationandMemoryConfiguration
Section5-1
5・1
1/◎Ail◎cati◎nandMem◎ryC◎nfigurati◎n
1/OwordsareallocatedtotheHigh・speedCounterUnitautomatically.Tvvoor
fourwordsw川beallocated,dependingonthecontrolmodesetting:
2-wordmode:10utputwordandIinputword(2wordstotal)
4-wordmode:20utputwordsand2inputwords(4wordstotal)
Thissectionexplainstherelationshipbetweentheallocatedwordsandthe
Unit'SmemOryCOnfiguratiOn.
5-1司2-w◎rdM◎de
TheREADandWRiTinstructionscanbeusednotonlyforreadingfromandwrit・
ingtotheinputandoutputwords,butaisoforreadingandwritingwithintheHigh-
speedCounterUnitdataareas・
DataT『ansferto!tromthe
IRArea
ThecontentsoftheinputandoutputwordsdependsontheHigh-speedCounter
Unit'soperatingmode.Fordetails,refertothedescriptionsoftheUnit'soperat・
ingmodesinSections6through12.
O、tp・t(PC→CT){W。・d・
1,p、t(CT→PC){W。,d,.t
CT:High-SpeedCounterUnit
n:Firstallocatedword
DataTransferusing
WRIT/READtnstructions
TowritedatatotheHigh-speedCounterUnit'sWRITdataarea,specifythe
sourceword,destinationword(wordn),andnumberofwordsintheWRIT
instruction.ToreaddatafromtheHigh-speedCounterUnit'sREADdataarea,
specifythesourceword(wordn+1},destinationword,andnumberofwordsin
theREADinstruction.Fordetails,referto5-3Programmingin2-wordModeUs-
'ngREAD〃VYRIT
MemorywithintheHigh・
speedCounterUnit
(Memoryforwriting}
WRITWRIT
instructiondata
O、tp。t(PC→CT){W。,d,
1,p。t(CT→PC){W・・d・.1
Address$∞
READ
data
Written
togetherAddress$5D
(MemoryforreaCling)
Address$00
READ
instruction
Read
together
READdataarea
Address$09
CT:High・・SpeedCounterUnit
n:Firstallocatedword
NoteBitOlofwordn+1(theSpeciall!OReadCompletionFlag)isturnedOFFafter
completionoftheWRITinstruction.Checkthestatusofthisflagtoconfirm
whethertheWRITinstructionhasbeencompleted.
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Dα如COηZur「ation
Section5・2
5・1・24・w◎rdM◎de
ln4-wordmodedatacannotbetransferreddirectiytoorfromthememoryinthe
High-speedCounterUnit,sothecommandandaddressarespecifiedinword
n+1anddataistransferredonewordatatime.(Writedataisspecifiedinwerdn
andreaddataisstoredinwordn+2.)Fordetails,referto54Programmingin
4-WOIて∫ルfode{ノsingMOU
MemorywithintheHigh-
speedCounterUnit
(Memoryforwriting)
Read/writeoommandspecifies
onewordatatime.
Wordn
Output
{PC→CT)Wordn+1
1nputWordn+2
(CＴ→PC)Wordn+3
CTIHigh-SpeedCeunterUnit
n:Firstallocatedword
Writesone
wordatatime.
Readsone
wordatatime.
(Memoryforreading)
Address$OO
Address$5D
Address$FF
Address$00
Address$og
Address$FF
TheoutputwordandinputwordareiocatedinaddressFFoftheUnit'switing
areaandreadingarea,respectively.Theoutputandinputwordscanbeusedfor
datatransferjustlikethe2-wordmode,byreading/writingdatatoaddressFF
withread/writecommands.
lftheWR2/RD2instructionsareused,severalread/writeoperationscanbeper-
formedautomaticallyin4-wordmode,too.Fordetails,referto5-5Programming
in4-wordMode{ノsingレVR2/RD2.
5・2
DataConfiguration
TheHigh-speedCounterUnitcontrolsthewritingofdata(WRITdata)a㏄ording
toadeterminedformat.Also,thestatusoftheHigh-speedCounterUnitcanbe
learnedfromthedatareadfromtheUnit(READdata).
ln2-wordmode,dataistransferredallatoncewiththeWRIT/READinstructions.
ln4・・wordmode,dataistransferredonewordatatimewiththeMOVinstruction
whileresponsesfromtheHigh-speedCounterUnitarechecked.Normallythe
2-wordmodeisused,butitcannotbeusediftheUnitismountedonaSYSMAC
BUSSlaveRack;inthiscasethe4-wordmodeisused.
lfthePCusesaCVMICPUwith"-EV2"initsmodelnumber,datacanbetrans-
ferredallatonceevenin4-wordmodebyexecutingtheWR2andRD2instruc-
tions.
TheWRITandREADdatahavethesameconfigurationinboth2-wordand
4・wordmodes.
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DataConuration
Section5・2
5・"2・1WRITData
TheaxissettingsaremadebycreatingthefolIowingdatatableinaCPUdata
area(suchasDM)andwritingthetabletotheHigh-speedCounterUnit's
memory・
Firstword
Firstword+1
Firstword+2
1
●
1
I
l
Bit15
Bito
Characteristicoperatingmodedata
(Theamountofdatadependson
theoperatingmodeandsettings.)
Datafer
oneaXlS
トー_一→!鞭虫㍗竺巳十一ー一一弓
i_♀P兜㌍咋…一]
オロ
lCharacteristicoperatingmodedatal
{Theamountofdatadependsonl
theoperatingmodeandsettings.)1
:
:
L-一__」_____1__一一_L-_●●」
ThefollowingladderdiagramexampleshowstheWRITinstructionusedtowrite
adatatabie.
↑
WRiTNumberofwordsindatatable
Firstwordindatatable
High-speedCounterUnit's
outputword
NoteWhenmakingsettingsforonlyoneaxis,writethedataforenlyoneaxis.
AxisDesignation
OperationalSettings
Theaxisdesignationindicateswhichaxis(axes)thesettingsarefor,asshown
below:
0000:Settingsforaxis-1andaxis-2
0001:Settingsforaxls-10nly
OOO2:Settingsforaxis-20nly
When"OOO1"or"0002"hasbeenspecified,thedatawillapplytothataxisonly.
Whenthefirstaxisspecifieris"OOOO,"thedatawillapplytobothaxes.lnthis
case,thesecondaxisspecifier(foraxis-2)mustbesetto"0002."Besuretoset
allofthedatafOraxis-1.
Thereare4digitsintheoperationalsettings,asshownbeIow.Oncetheopera-
tionalsettingshavebeenmadeforanaxis,theycan'tbechangeduntilthepOwer
isturnedOFF.
Bit15
Bito
P「eSetfUnCtiOnSeleCtiOn
inpu!modesetting
Resetconditionsetting
Operatingmodesetting
36
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DataCon
ration
Section5■2
OperatingModeSetting
TheoperatingmodeandBCD/Binarymodearesetasshowninthefollowing
table.
Setting Operathgmode    BCD/Binarymode
0       Cannotbespecified.(hitialstatusatstartup)       BCDmode
1       Simplelinearmode        
2       Linearmode      
3       Circularmode    
4       Presetmode      
5       Gatemode        
6       Latchmode       
7       Samplingmode    
8       Can'tbesρecified.      Binarymode
9       Simplelinearmode        
A       Linearmode      
B       Circularmode    
C       Presetmode      
D       Gatemode        
E       Latchmode       
F       Samplingmode    
ResetConditionSetting
Theresetconditionsettingsareshownbelow.TheabbreviationsZ,E,andl
standforpulseinputZ,externalcontrolinput,andlnternalReset日agrespec-
tively.See4-4CounterResetConditionsfordetailsonresetconditions・
01234567
Z(↑),E,l
Z(↓),Eコ
Z(↑),I
Z(↓),l
E(↑),l
Z(↑)
Z(↓)
1(↑)
InputModeSetting
Theinputmodesettingsareshownbebw.See4-3'nρutルfodesfordetails.
0:0ffsetPhaselnputs(×4multiplier)
1:0ffsetPhaseInputs(×1multiplier)
2:UpandDownPulselnputs
3:PulseandDirectionlnputs
See4-4CounterResetConditionsfordetailsregardingthemeaningoftheset-
tingS.
PresetFunctionSelection
WhentheoperatingmodeissettosimpleIinearmode,iinearmode,orcircular
mode,thepresetoperationwillbeexecutedontherisingedgeofthePresetFlag
orexternalcontrolinput,A'`O"specifiesthePresetFlaganda"4"specifiesthe
externalcontroiinput.
0;ThecounterPVischangedtothepresetvaluewhenthePresetFlagin
theoutputwordgoesfromOFFtoON.
4:ThecounterPVischangedtothepresetvaluewhentheexternalcontrol
inputgoesfromOFFtoON.
When"4"hasbeenspecified,theexternalcontrolinputcannotbeusedasare-
set.
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1)ataConl
ration
Section5・2
5・2・2READData
ThefollowingdatacanbereadfromtheHigh-speedCounterUnit.
Bit15
Firstword+O
Firstword+t
Firstword+2
Firstword+3
Firstword+4
Firstword+5
Firstword+6
Firstword+7
Firstword+8
Firstword+9
8ite
1`8CounterPresentVabe(PV)
lllComparisonresults
lll埜岬se廿ingS
、トErrorinformation
1十lCounterPresentValue(PV)
lllComparisonresults;II
OPera60nalse廿ings
IIllEmrinfgrmati。n,
Axis-1data
Axis-2data
ThefollowingladderdiagramexampleshowstheREADinstructionusedtoread
allofthedatafor2axes.
REiAD#OOIO
High-speedCounterUnit'sinput
word
Firstwordofthedatastorageare
CounterPresentValue
TheoounterPVisstoredinthefirsttwowords,asshownbelew=
Wordn
Wordn+1
Bitl5
Bito
4thdigit        3「ddigit       2nddigit        1stdigit
8thdigit        プhdigit        6thdigit        5thdigit
ComparisonResults
Thenumericalvalueofwordsnandn+1isdifferentforBCDandbinarymodes=
BCDMode
Digitslthrough7containthePVinBCDanddigit8indicatesthesign.(Fisnega-
tiveandOispositive.)
ThePVrangeisF8388608toO8388607(-8,388,608to8388,607).
BinaryMode
Digitslthrough8containthePVinhexadecimal,andnegativevaluesareindi-
catedbythetwo'scomplement.
ThePVrangeis80000000to7FFFFFFF(一一2,147,483,648to2,147,483,647).
TheresultsofthecomparisonbetWeenthecounterpresentvalueandthecom-
parisonsetvalueforeachaxis(theoutputpattern)isstoredinthethirdword,as
shownbebw:
Bit15
87
0
＼______/＼____ノ
Lht。rnal/E、t。ma1.utp、tp。tt。,n
lnternal。utputpattern
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P拍oれamminin2-wordModeUsinREAD/WR∫τ
Section5-3
ー
OperationalSettings
Errorlnformation
BitsOthrough150fthecomparisonresultscorrespondtointemaloutputpat-
ternsOthroughi5.WhentheExternalOutputEnableFlagintheoutputwordis
ON,bitsOthrough7correspondtoexternaloutputpatternsOthrough7,too.The
outputsonthestatusoftheoutputpatternbitsasfollows二
〇二〇utputOFF
1:0utputON
Thestatusofeachexternaloutput(OUTOtoOUT7)isdeterminedbylogicalOR
betWeentheoutputofeachaxisandeachcomparisonsetvalue.
The``operationalsettings"setintheWRITdataarestoredinthefourthword.
TheUnitwilloperateinlinearmodewiththedefaultstartupsettings,buttheop-
erationalsettingswillbeOOOO.
Thefollowingerrorinformationisprovidedforeachaxis:
Bit15
10987
0
                        11llllll:1      
                                
                                
                                
                                
                                
Detailedinformation
ONwhenaWRITdataerrorhasoccurred.
ONwhenanoverfloworunderflowhaseccurred.
ONwhenaWRITaxisspecificationerrorhas◎ccurred,
RefertoSect'oη73」ErrorProcessingand7アoαb'θs加oガηgformoredetails.
5・3
5・3・"1
Programmingin2-w◎rdM◎deUsingREADIWRiT
ThissectionexplainshowtomakeprogramstocontroltheHigh-speedCounter
Unitin2-wordmode.ThesampleprogramsareforCVM1/CV-seriesPCs.
WritingOperatingSettings
1,2,3...
ThefolbwingprocedureisusedtowritetheWRITdatatotheHigh-speedCount-
erUnit.lnthiscase,CIOOOO6hasbeenallocatedtotheUnitastheoutputword
andCIOOOO7hasbeenallocatedastheinputword.
1.PreparetheWRiTdata.Fordeta‖s,refertothedescriptionsoftheUnit'sop・
eratingmodesinSections6through12.
2、UsetheWRITinstructiontowritetheWRITdatatotheHigh-speedCounter
Unit.Aself-holdingbitisusedtoensurethattheWRITinstruction|s
executedcompletely.
TetalnumberofwordsofWRITdata
(Executioncondition)
/
010000  020001          (191)   ↓      ↓      ↓
                                #OO47   DOOOOO  
ヨ↑1   仔              EWRIT                   0006]
0200                                            0200
00                                              oo
                                                (
引                                              )
                A880(・}                                020001
                刊                              O
                ↑                              
                GoesONwhentheWRIT                               
FirstwordofWRITdata
Outputwordallocatedtothe
High-speedCounterUnit
マ__Self-holdingbitho[dsuntiltheWRIT
instructioniscompleted.
-ThisbitgoesONwhentheWRIＴ
instructioniscompletedanddears
theself-holdingbit.
instructioniscompleted.
△WARNING
TheWRITinstructionwon'tbeexecutedwhentheHigh-speedCounterUnitis
busy.Besuretoincorporateaself-holdingcircuit,checkthestatusofA50006
(theEqualsFlag),andrepeatexecutionuntilexecutioniscompleted.
39
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Pハgra〃z〃zinin4-wordルfodeUsinルIOY
Section54
TheWRITinstructionwillinfluencetheHigh-speedCounterUnit'sl/Oresponse
time,sobesuretousethedifferentiatedversion.
CheckthestatusofbitOloftheinputword(theSpecialI!OReadCompleted
Flag)toverifythattheWRITinstructionhasbeencompleted.Thisflagisturned
OFFthecycleaftertheWRITinstructioniscompleted.
5■3■2ReadingUnitStatus
ThefolbwingprocedureisusedtoreadtheREiADdatafromtheHigh-speed
CounterUnit.inthiscase,CIOOOO6hasbeenallocatedtotheUnitastheoutput
wordandCIOOOO7hasbeenallocatedastheinputword.
1,2,3...
(ExecutiORcondition)
1.SelectaregionofmemorywheretheREADdatawillbestored.
2.UsetheREADinstructiontoreadtheREADdatafromtheHigh-speed
CounterUnitandstoreitintheselectedregion.Aself-holdingbitisusedto
ensurethattheREADinstructionisexecutedcompletely.
/00050200。003{190)'冒1-READDOO100「                    Firs←一一
                        
→↑lo6皇o→1   荘      ●』#00100007」020002・ 
                Aぽ(・)o謬→lo↑GoesONwhentheR≡…AD    
TotalnumberofwerdsofREADdata
Outputw◎rdallocatedtothe
High-speedCounterUnit
FirstwordofREADdata
←__Self-holdingbitheldsuntilthe
READinstructioniscompleted.
←__ThisbitgoesONwhentheREAD
instructioniscompletedandciears
theself-holdingbit.
instructioniscompleted.
△WARNlNG
TheREADinstructionwon'tbeexecutedwhentheHigh-speedCounterUnitis
busy.BesuretoincorporateaseK-holdingcircuit,checkthestatusofA50006
(theEqualsFlag),andrepeatexecutionuntilexecutioniscompleted.
5・4
5・4・1
Programmingin4・wordModeUsingMOV
ThissectionexplainshowtomakeprogramstocontroitheHigh-speedCounter
Unitin4-wordmodewhentheWR2andRD2instructionscan'tbeused.Referto
5-5Programmingin4・wordルfode(UsingL4tR2/RD2)ifaversion-EV20rlater
CVM1/CV-seriesPCisbeingused.
4・wordModeWordASIocation
in4-wordmode,2wordsareallocatedasoutputwordsand2wordsareallo-
catedasinputwords.Thefunctionofthesewordsisshownbelow.
Bit15BitO
…p・t/㌫,
1・p・・{蒜ll
↑
n:FirstallocatedwordErrorflag
`Write.data.    
llAddressCommandcode    Reserved
}Readd…峯・e…。)      
1,Responsedata, Reserved
NoteTheaddressspecifiestheWRIT/READinstruction'sdataaddres$inhexadeci-
mal.AliocateaddressFFforafunctionequivalenttothe2-wordmode'sinput/
outputwords.Thefunctionisusedbyreading/writingaddressFFwithrandom
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Pro7「amminin4・word、Mode乙lsin～lfOγ
Section54
READ!WRITEcommands.Referto5-7〃OA〃bca施ηaηd〃θmoり/Coniigura・
fわηfordetai|sonthememoryconfiguration.
5-4-24・w◎rdM◎deC◎mmands
Thefollowing4commandscanbeusedtomakesettingsandcontroloperation
oftheUnltin4-wordmode.Writethecommandcode(1hexadecimaldigit)in
wordn+1andwrite"0"inthereserveddigit.
Exceptforthe"end"command,thecommandcodeandaddressarereturned
unchangedasresponsedata.Theresponsedatacanbecheckedtoverifythat
thecommandwasreadbytheHigh-speedCounterUnit.
Thecommandcodeandaddresswillbereturnedunchangedevenwhenthereis
anerrorinthecommandoraninvalidcommandhasbeenissued.lfthereisan
errorinthecommand,itcanbecheckedwhenthe"end"commandisexecuted,
Specifythecommand'sdatainthefollowingorder:firsttheWritedataandthen
thecommandcodeandaddress.
Comrwand        Function        Usage
lnitialize      Turnstheexternaloutputs Usethiscommandwhenyouwantto
(0)     OFF     turno行allexternaloutputs.
        Readstheinputword       (Ｔhisisthesamestatusthatoccursat
        contents.       star拍porwhenoperatbnisstoPPed.)
Random  Transferslwordofsettings        Usethiscommandtosetdatainthe
write   datatotheUnit.  U而t.
(1)             Usethiscomrnandtooutputtothe
                outp纏twordin2-wordmode.
Random  Transferslwordfromthe   Usethiscommandtoreaddatafrom
read    Unit.   theUnit.
(2}             Usethiscommandtoreadtheinput
                wordin2・wordmode.
Monitoring      Readsthespecifiedword   Use翫iscommandtoreadthe
(3)     everycyde.      se{ededdataareacontents
                continuously
End     Notifiesoftheendofa     Usethiscommandtoendarandom
{F)     randomwriteandreflectsthe       writeorrandomread.
        datatobesetinthetheUnit.        
        Notifiesoftheendofa     
        randornreadandperformsa 
        commanderrorcheck,      
InitiaSize
〈CommandCode:0)
TurnsOFFa‖externaloutputsandreflectsthecontentsofthe2-wordmodein-
putwordinthereaddata.(Thecontentsdependontheoperatingmodebeing
used.FordetaUs,refertothedescriptionsoftheUnit'soperatingmodesinSθc－
施ηs6through72.)
Thisstatuswillo㏄urwhenpoweristurnedon,thePCisswitchedtoPROGRAM
mode,aPCstoperroro㏄urs,ortheOutputOFFbitison.
Onlythecommandcodeneedstobespecified.Anyvaiuescanbeenteredfor
thewritedataandaddress.
・・tp・t{
1・p・t{
BitIs
Wordn
Wordn+1
Wordn+2
Wordn+3
Bito
1■1abcd                
o       leま    O
        1       
        1●     
⇒
Command
execution
Bit15
Bito
'」`abcd                
0       lef     o
←工NDAIPA              
0       lef`    一ー－
n:Firstallocatedword
athroughf:AnyvalueO.K.
INDATA:1叩utdatain2-wordmode
-一一:Variable
}
RandomWite
(C◎mmandCode:i)
Writesthe4-digithexadecimal"writedata'ltothespecifiedaddressintheHigh-
speedCounterUnit.Thespecifiedaddressis2-digithexadecimal:00to5D,or
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Prorammin`n4-}ジord1レfodeVsinMoy
Section5亀4
FF.DatawrittentotheUnitisvalidafterexecutionoftheendcommand(com-
rnandcode:F).
Thecommandisexecutedjustoncewheneverthecommandandaddressin
wordn+1arechanged.Whenthecommandiscompleted,thecontentsofwordn
arereturnedtowordn+2unchangedasarespOnse.
Bitt5
・・tp・t{W9[9:.,
1叩・・{ご1
Bito
Bit15
⇒
Command
execution
BitO
n:Firsta‖ocatedword
WRITEDATA:DaねtobewrittentoUnit.
ADRS:Unitaddresswheredataiswritten.
一ー一:Variable
RandomRead
(CommandCode:2)
Readsthe4-digithexadecima置"readdata"fromthespecifiedaddressinthe
High-speedCounterUnit・
Thecommandisexecutedjustoncewheneverthecommandandaddressin
wordn+1arechanged.
・・tp・t{
1・p・t{
Bit15
Wordn
Wordn+i
Wordn+2
Wordn+3
Bito
IlIabcd         
2       lADRS   O
        1       
        1`      
Bitl5
⇒
Command
execution
Bito
n:Firstailocatedword
athroughd:Arbitraryda槍
ADRS:Unitaddresswheredataisl◎cated.
READDATA:DatareadfromUnit,
_一一:Variable
Monitoring
(CommandCode:3)
Readsthe4-digithexadecimal"readdata"fromthespecifiedaddressinthe
High-speedCounterUnit.Thespecifiedaddressis2-digithexadecimal:00to
sD,orFF,Thiscommandisexecutedcontinuously.
Themonitoringcommandcanbeusedtomonitortheinputandoutputwords
whentheUnitisin2-wordmode,
…p・t{
1叩・t{
Bit15
Wordn
Wordn+1
Wordn+2
Wordn+3
Bito
1`5abcd         
3       lADRSl  0
                
        1,      
Bit15
⇒
Command
executlon
Bito
```abcd         
3       lADRS   0
IREADDATA               
3       ←ADR£`        ・一⇔
n:Firstallocatedword
athroughd:Arbitrarydata(|gnored.)
ADRS:Unitaddresswheredataisbcated.
READDATA:DatareadfromUnit.
一ー一:Variable
End
(CommandCode:F}
NotifiesthatthedatatransfertoorfromtheHigh-speedCounterUnitbyaran-
domwriteorrandomreadcommandhasbeencompleted.Arandomwritecom-
mandwiiibecomeinvalidifthereisn'tanendcommandinthewritecommand's
display.The"writedata"writtenwitharandomwritecommandwillbereflectedin
High-speedCounterUnitoperationwhenthedataisreturnedasaresponse.
IfanerrorhasoccurredintheHigh-speedCounterUnit,an2-digithexadecimal
errorcodewillbestoredinbits4through]10fwordn+3.Theerrorcodesare
listedinthefoilowingtable.
Errorcode       Meaning
00      Normalcompletion
01      Commandcodeerror
02      Addressoverflowerror
03      WRIＴdataerror
04      Othererror
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Proram〃linin4→vordModeUsinルfoy
Section54
NoteEnterOOfortheaddressinthecommand.
・u・p・t{
1・p・t{
BitSs
Wordn
Wordn+I
Wordn+2
Wordn+3
Bito
`■labcd                        
F       100             0
                        
                1       
BitI5
⇒
Command
execution
Bito
1lIabcd                 
F       100             0
・●・  _一一   一ー一  欲
F       ERRCODE1                一一－
n:Firstallooatedword
athroughd:Arbitrarydata(lgnored.)
ERRCOD∈:4-wordmodeerrorc◎de
AX:Axiswhereerror◎㏄u「red.
1:Axis-1,2:Axis-2,3:B◎thaxes
-一■■:Variable
5・4-3WritingOperatingSettings
ThefollowingprocedureisusedtowritetheWRITdatatotheHigh-speedCount-
erUnit.lnthiscase,CIOOOO6andCIOOOO7havebeenallocatedtotheUnitas
outputwordsandCIOOOO8andCIOOOOghavebeenallocatedasinputwerds。
1,2,3_1.PreparetheWRITdata.Fordetails,refertothedescriptionsoftheUnit'sop-
eratingmodesinSθctions6through12.
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1》roramminin4-wordModeUsinMOV
Section54
2.UseMOVinstructionstowritetheWRITdatatotheHigh-speedCounter
Unit.
/(Executioncondition)
OO500100
0001
?
O鋤0
00
(036}
↑MOVRDOOIOO
IRO
(036}
↑MOVRDOO126
IRI
(030)
↑MOV#1000DRO
(030}
MOV
{030}
MOV
,lROOOO6
DROOOO7
0100
00
{130)
ANDW
{020)
CMP
(020)
■トー一一[CMP
OOO9
DRO
0006
#FFFOOO20
A500
06(=)
・・2・}→ト→
A88『。)
…8]→卜→
                        (092)PINCB
■                      』(080}PADB#0010』A50005(>lR1}→1一
        (020)PCMP       lRO     
        』              
OIOO
Oi
OIOO
O3
IRO
DRO
0100
00
o↓20
(030)
MOV#OOOOOOO6
(030}
MOV#FOOOOOO7
0100
02
(020}
CMP
(130)
ANDW
#FOOO
P       
図      」(020)ECMP
(130)
ANDW
#OOOO
0009
#F◎000021
A5000100
06(=)03
・・21}一メ
0009#OFFOOO22
A88匙)
・・n}三井一一唱
{006}
置トーーー一一一一一一一一ー一一{FAL
002#OOOO
FirstwordofWR「Tdata
LastwordofWRITdata
コ
Commandcode(1)ofthe
randomwritecommand
Randomwritecommandexecution
(Writeslword.)
q■一－Setf-holdingbitholdsuntila‖
commandsarecompleted.
]
Checksfornormalcomρletion
ofthecommand.
Preparestowritethenextword.
ThisbitgoesONwhena‖ofthe
喝一－WRfTdatahasbeenwrittenand
clearstheself-holdingbit.
]
Endcommandexecution
●一ローSelf・hoidingbitholdsuntilthe
commandsarecompleted.
Checksfomormalcompletionof
コ
the◎◎mmand.
TumsONthebitthatclearsthe
self-holdingbitifthecommand
hasbeencompleted.
Checkstheerroroodeand
generateSar】OnイatalerrOrif
anerrorhasoccurred.
NotelndexRegistersorDataRegistersareusedinthisexample,butthesamepro-
cessingcanbeachievedusirlglndirectDMforC-seriesPCs.
5・4-4
ReaCiingUnitStatus
ThefollowingprocedureisusedtoreadtheREADdatafromtheHigh-speed
CounterUnit.lnthiscase,ClOOOO6andCIOOOO7havebeenallocatedtothe
UnitasoutputwordsandCIOOOO8andCIOOOOghavebeenailocatedasinput
words.
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Pro
α〃zmin匡η4●word/lfode乙rsinW1～2/R1)2
Secti◎n5.5
1,2,3_
1.SelectaregionofmemorywheretheREADdatawillbestored.
2.UsetheMOVinstructiontoreadtheREADdatafromtheHigh-speedCount-
erUnitandstoreitintheselectedregion.
(Executioncondition)
/
OOO50101
000t
OiOl
oo
(036}
↑MOVRDOO200
lRO
(036}
↑MOVRD◎◎209
IRI
(030}
↑MOV#2000DRO
(030}
MOV
ORe◎007
010i
OO
(020}
CMP
{130}
ANDW
DRO
OOO9#FFFOOO30
A留ス.)
。・3。}一一十→
OIOI
Ol
0101
03
(020}
[CMP
(030}
MOV
(092}
INCB
(080}
ADB#OO10
A89賢.)
IRI]一ー一→
(030}
MOV
,lRO
IRO
DRO
OiOl
O1
OIOI
O2
(030)
MOV
#OOOOOOO6
#FOOOOOO7
0101
02
(130}
ANDW
(020}
CMP#FOOO
P       
書      」(020}
        [CMP
(130)
ANDW
#OOOO
OOO9
#FOOOOO31
AsOOO101
06{=)03
・・31]一→
0009"OFFOOO32
A89t)
・osa]-dl－一田
{006)
隅一ーー一一ーーー一[FAL
OO2#OOOO
FirstwordofREADdata
LastwordofREADdata
Commandcode(2}◎fthe
randomreadcommand
・s..・一_Rand◎mreadcommandexecution
{Writeslword.)
●___Self『holdingbitholdsuntilall
commandsarecompleted,
コ
←
コ
Checksfornormaicompletion
ofthecommand.
Storesthewerdthatwasread.
Preparestoreadthenextword.
ThisbitgoesONwhenallofthe
←一－READdatahasbeenwrittenand
clearstheself-holdingbit.
]
Endc◎mmandexecution
d、).,."",Self-holdingbith◎ldsuntilthe
commandsarecompleted.
コ
Checksfornormalcompletionof
theCQmmand,
TurnsONthebitthatclearsthe
self-holdingbitifthecommand
hasbeencompleted.
Checkstheerrorcodeand
generatesanon-fatalerrorif
anerrorhasoccurred.
5・5
Pr◎grammingin4-w◎rdM◎deUsingWR2/RD2
ThissectiondescribessampleprogramsforaversionモV20rlaterCVM1!CV-
seriesPC.TheWR2andRD2instructionscanbeusedtomakeprogramsthat
controitheHigh-speedCounterUnitin4-wordmodejustlike2-wordmode.
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Pro7「a〃!minin4・wordModeUsinWR2∠RD2
Section5・5
5・5・1WritingOperatingSettings
ThefolbwingprocedureisusedtowritetheWRITdatatotheHigh-speedCount-
erUnit.Inthiscase,CIOOOO6andCIOOOO7havebeenallocatedtotheUnitas
outputwordsandCiOOOO8andCIOOOOghavebeenallocatedasinputwords.
1,2,3_
1.PreparetheWRIＴdata.Fordetails,refertothedescriptionsoftheUnit'sop-
eratingmodesinSections6through12.
2.UsetheWR2instructiontowritetheWRITdatatotheHigh-spe'edCounter
Unit.Aself-hoidingbitisusedtoensurethattheWR2instructionlsexecuted
completely.
(FirstCycieFlag)
/
A50015  o留o            (281)   ↓      ↓      ↓
                                                0006「
¶      カr             [WR2    #002F   DOOOOO  」
0200                                            0200
00                                              OOo
引                                              
                惚←}                           06♀。
                                                O
                →1                             
                ↑                              
                GoesONwhentheWR2                                
Write-destina加naddressandtotal
numberofwordsofWRITdata
FirstwordofWRITdata
Firstoutputwordallocatedto
theHigh-sρeedCounterUnit
e--Self-holdingbithoidsuntiltheWR2
instructionisc◎mpleted.
●_tThisbitgoesONwhentheWR2
instructioniscompletedandciears
theself-holdingbit.
instructioniscompleted.
ThefirstoperandoftheWR2instructionisdifferentfromtheWRITinstruCtion.
WithWR2,thefirstoperandspecifiesthewrite-destinationaddressandtotal
numberofwordstobewritten,asshownbelow.
Bit15
87
0
一＼__/
L,、mb,,。fw。,d、t.w,it。(。lt.FF.1t。255w.,d、)
Firstwrite-des加ationaddress(00toFF)
NoteＴheWR2instructionsareexecutedoverseveralPCcycles.
Setupaself・・heldingcircuitduringexecutionandrepeatexecutionuntilcomple-
tionofexecutionisverifiedbythestatusofA50006(theEqualsFlag).
5■5・2ReadingUnitStatus
ThefollowingprocedureisusedtoreadtheREADdatafromtheHigh-speed
CounterUnit.lnthiscase,CIOOOO6andCIOOOO7havebeenallocatedtothe
UnitasoutputwordsandCIOOOO8andCIOOOOghavebeenallocatedasinput
words.
f,2,3_
1.SelectaregionofmemorywheretheREADdatawillbestored.
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Pro
ammin加4・wordMode乙1sinWR2んRD2
Section'5・5
2.UsetheRD2instructiontoreadtheREADdatafromtheHigh-speedCount・-
erUnitandstoreitintheselectedregion.Aself-holdingbitisusedtoensure
thattheRD2instructionisexecutedcompletely.
(Executioncondition)
/
OOOsO200
0003
0200
02
惚(・)
GoesONwhentheRD2
instructioniscompleted.
{280)
RD2
06so
06go
Read-sourceaddressandtetaI
numberofwordsofREADdata
Rrstinputwordall◎catedt◎the
High-speedCounterUnit
FirstwerdofREADdata
←_Self-holdingbitholdsuntittheRD2
instructioniscompleted.
●__ThisbitgoesONwhentheRD2
instructioniscompletedandclears
theself-holdiRgbit.
ThefirstoperandoftheRD2instructionisdifferentfromtheREADinstruct}on.
WithRD2,thefirstoperandspecifiestheread-sourceaddressandtotalnumber
ofwordstoberead,asshownbebw.
Bit15
87
O
l
l
1
1
＼_一＼___/
LN、mb。,。fw.,d、t。,ead{。1,.FF.1t.255w.rd、)
Firstread-sourceaddress(00toFF)
NoteTheRD2instructionsareexecutedoverseveralPCcycles.
Besuretosetupaself-holdingcircuitandrepeatexecutionuntilcompletionof
executionisverifiedbythestatusofA50006(theEqualsFlag).
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SECTION6
SimpXeLinearMode
Thissectionprovidestheinformationnecessaryforusingthesimplelinearmode,includinginformationonoutputS,operating
conditions,andperformancespecifications・
ーム(∠3
一一`
66〆0
Operation......・.
PerformanceSpecifications
DataAreasandSettings..
6-3-1
6-3-2DataAreas
OperatingMOdeDataSettings・
■■■◆・…
■●◆◆●●◆9■■◆■46●
●●●●●■●■■句◆■■●■`・・
01▲-且-▲?」
ζ」55く」くJ
ノ
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0ρeration
Section6・1
6・1
Operati◎n
lnsimplelinearmode,thecountfromtheencoderiscomparedwithapresetval-
ueandoutputscorrespondingtotheresults(〉,=〈)areturnedON.Outputnum-
bersOto2and4to6correspondtoexternaiandintern創outputsofthesame
numbers,andtheyaresimuitaneouslyreflectedinthedataareasandREAD
databits.(ExternaloutputsareonlyoutputwhiletheExternalOutputEnableBit
isON.>
lnthefollowingdiagram,theoutputnumbersintheparenthesesarefortwo
axes.
Presetcomparisonvalue
Count
Reset
lnterna[/externaloutputO(4)
{〉)
lnternal/externaloutput1(5)
(=)
lnternal/externaioutput2(6)
(<)
Outputclearbit
Outputs
OperatingCenditions
1nsimplelinearmode,therespectiveoutputsareturnedONandOFFasfollows,
accqrdingtotheresultsofthecomparisonbetweentheencodercountandthe
comparisonvalue.(TheoutputnumbersintheparenthesesareforaxistWo.)
lnternal/extemaloutputO(4):Onwhenpresentcount>comparisonvalue
lntemal/extemaloutput1(5}:Onwhenpresentcount=comparisonvalue
lnternal/externaloutput2(6}:Onwhenpresentcount<comparisonvalue
Notet,lnternal/externaloutput1(5),whichisusedwhenthepresentcountequals
thecomparisonsetvalue,isturnedOFFattherisingedgeoftheOutput
ClearBit.OncethatoutputhasbeenturnedON,that$tatusisretainedeither
untiltherisingedgeoftheOutputCiearBitoruntilthesetorpresetoperation
isexecuted.WhentheoutputistumedOFFbytheOutputClearBit,itwilI
turnONagainthenexttimetheresultofthecemparisonis"equal."Becare-
fulaboutcaseswherethecountdoesnotchangeaftertheoutputisoriginal-
lyturnedON.
2.Wireinternal/extemaloutputsO(4)and2(6)sothattheON/OFFinten/alis
atieast1.5ms.Suppose,forexample,thatthepresentcountexceedsthe
comparisonsetvalue.lfthecemparisonsetvalueisloweredwithin1.5ms,
thoseoutputsmaynotbechanged.
Counterinitialvalue:O
Countrange:-8,388,608to+8,388,607(BCD)
80000000to7FFFFFFF(binary)
←2,417,483,648to+2,417,483,647indecimal)
Thecountstopswhenitreachesthemaximumorminimumvalue.Also,the
presentcountcanbechangedtothepresetvalue.Ｔhecountcanbeeitherin-
crementedordecremented.
lnsimplelinearmode,thecountalwayscontinuesexceptwhenitisstoppedasa
resultofanerror.(Thereisnocountstartsignai.)
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1)ataAreasandSettins
Section6・3
Thevaluesetforcomparisonpurposescanbechangedevenduringcounting.
Resetandpresetfunctionsarealsopossibleduringcounting.When"reset"is
executed,thecountisresettozero;when"preset"isexecuted,thecountis
changedtothepresetvalue.Wheneither"reset"oピ`preset"isexecuted,inteF
nal!externaloutput1(5)iscleared.
Fordetailsregardingresetconditions,referto4-4CounterResetConditi(フηs.
6・2
PerformanceSpecificati◎ns
肚em            Specificatbns   
Coefficienthputsignals:OffsetphaseinputsUpanddownpulseinputsPulseanddirectioninputs             Enc◎derinputA:AphaselncrementpulsePulse        EncoderinputB:BphaseDecrementpulseDiredion
Externalinputsignals            PulseinputZ(resetsignal),extemalcontro日rlput(resetsignal)      
Extemaloutputsignals            ExternalouやutsOto2,4to6        
Coefficientrange                BCDmode:-8,388,608to+8,388,607Binaり'mode:-2,417,483,648to+2,417,483,647        
Multiplierfunctbn               ×1,×4(offsetphaseinputsonly)  
Se廿ingdata     Datacontent     Comparisonsetvalue,presetvalue  
        Numberofsettings        Onecombinationperaxis   
Responsespeed(counterinput→externaloutput)             =output=1.Omsmax.<or>output:1.5msmax.   
Resetinterval           t5msmin,        
Presetinterval          1.5msmin.       
6・3
DataAreasandSettings
6t■3・1
OperatingModeDataSettings
Thefolbwingdataissetforeachaxisinsimplelinearmode.
」U」0」0」9dＬO
WWWWWW
BCD
+0
+1
+2
+3
+4
+5
.mO12345
B+十十+十十
Bit15
Bito
AxisDesignation
Designateeitherorbothaxesbymeansofthefollowingsettings二
〇〇〇〇:Bothaxis-1andaxis-2.
0001:Axis-10nly.
0002:Axis-20nly.
WheneitherOOOGorOOO2isspecilied,theaxisdatawillapplytothataxisonly.
WhenOOOOisspecified,theaxisdataforaxis-1andaxis-2isspecifiedinthat
order.lnthatcase,"0002"mustbesetatthebeginningofthedataforaxis-2,and
thedatamustbecompletelysetforaxis-1.
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1)ataArea∫andSetti'n∫
Section6・3
OperationalSettings
Settheoperationaldataforeachdigitasshownbelow.Oncethesettingshave
beenmadeforanaxis,theycannotbechangeduntilthepoweristumedoff.
Biti5
Bito
BCDmodelユ1.1脅1舎1
Binarymode
Presetfunctionselection
inputmOde
Resetconditi◎n
Operatingmode
PresetFunctionSelectien
InputMode
ResetCondition
0
4:
AU己ー23
01234567
Countpresentvalueischangedtopresetvalueattherisingedgeofthe
PreSetFlaginthedataarea.
Countpresentvalueischangedtopresetvalueattherisingedgeofthe
externalcontrolinputsignal.
Whenthepresetfunctionse廿ingis"4,,"and"4"
arenotpossi回e.TheabbreviationsZ,E,andlstandforpulseinputZ,external
contro日nput,andinternalresetflagrespectively.Fordetailsregardirlgreset
conditions,includingreferto4-4CounterResetCoηdだめノ7s.
Offsetphaseinputs(x4multiplier)
Offsetphaseinputs(xlmultiplier)
Upanddownpulseinputs
Pulseanddirecti◎rlinputs
Z(↑),E,l
Z(↓),E,l
Z(↑),1
Z(↓),l
E(↑),l
Z(↑)
Z(↓)
1(↑)
Jtresetconditionsettings"O,""1
ComparisonValueandPresetValue
Wdn
Wdn+1
Bitt5
Bito
Digit4  Digit3  Digit2  Digit1
Digit8  Digi‡7 Digit6  Digit5
n:Rightmostword
Setthenumbersfortheeightdigitsasshownbelow,accerdingtothemode.
BCDMode
F8388608to8388607(-8,388,608tO+8,388,607)
Setnumbersfordigitslthrough7,andsetthesign(0:positive;F:negative)for
digit8.
Bina『yMode
80000000to7FFFFFFF(一一2,417,483,648to+2,417,483,647)
Setnumbers(hexadecimal)fordigitslthrough8.Negativenumbersaredesig-
natedby2'scomplement.
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DataAreasandSettins
Secti◎n6・3
　
6・3・2DataAreas
Thefollowingtableshowsthefunctionsa‖ocatedtotheHigh-speedCounter
Unitdataareaswheninsimplelinearmode.Theexplanationhereisintermsof
the2-wordmode.Forinformationconcerningthe4-wordmode、referto5-1〃O
A〃oca施nandMemorγConfigura施η.
Word    Bit     Func脆n 
Beginningword(output)   000102  Reservedforsystemuse.Write-protected.   
        03      InternalResetFlag       Axis・1
        04      PresetFlag      
        05      OutputClearBit  
        060708  Notused.        
        09      lnternalResetFlag       Axis-2
        10      PresetFlag      
        11      OutputClearBit  
        121314  Notused.        
        15      'E…xternalOutputEnableBit      Axis-1andaxis-2
Beginningword+1(input)  OO      Reservedforsystemuse.   
        01      Speciall/OReadCompletionFlag    
        02      Reservedforsystemuse.   
        0304    Notused.        
        05      Controlinput    Axis・1
        06      Controlinput    Axis-2
        07      ErrorFlag       Axis-1andaxis-2
        08      lnternal/externaloutputO(presentvaiue>setvalue) Axis-1
        09      hternal/externaloutput1(presentvalue=setvalue)  
        10      lnternal/externaloutput2(ρresentvalueくsetvalue)       
        11      Notused.        
        12      hternal/externaloutρut4(preserltvalue>setvalue}        Axis-2
        13      lnternal/externaloutput5(ρresentva{ue=setvalue)        
        14      lnternal/externaloutput6(presentvalue<setvalue) 
        15      Notused.        
lnternalResetFlag
PresetFlag
ThisbitisusedasanInternalResetFlag,butwhetherornotitisactuallyusedfor
resettingisdeterminedbytheresetconditionsetting.(Referto4-4CounterRθ・
setConditions.)Whentheresetoperationisexecutedbymeansofthelnternal
ResetFlagaione,itisexecutedattherisingedge.
ThisbitchangesthepresentcounttothepresetvaluesetbytheWRITdataThe
operationiscarriedoutaccordingtothepresetfunctionselectionexplainedin
6-3-10peratingModeDataSettings.
Ifthepresetfunctionselectionissetsothatthepresentvalue(PV)ischangedby
meansofthePresetFlag,thenthePVwilibechangedtothepresetvalueatthe
rlsingedgeofthePresetFiag(i.e.whenthePresetFlagisturnedON).ifthePre・
setFlagandthelnternalResetFlagturnONsimultaneously(incaseswherethe
lnternalResetFlagisusedforresetting),theresetoperationwillnotbe
executed.
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1)ataAreasandSettins
Section6・3
OutputClearBit
ExtemalOutputEnableBit
Speciall10Read
ComPletionFlag
ControlInputSignals
ErrorFiag
lnternalandExternal
Outputs
IfthepresetfunctionselectienissetsothatthePVischangedbymeansofthe
externalcontrolinputsignal,thenthePVwillbechangedtothepresetvalueat
therisingedgeoftheextemalcontrolinputsignaL
ThisbitturnsOFFinternal/externaloutput1(5),theoutputwhichindicatesthat
thepresentcountequalsthecomparisonsetvalue・
Thisbitdetermineswhetherornotextemaloutputswillactuallybeenabled.The
statusofthisbitcontrolsbothaxestogether,anditisnotpossibletomakethe
settingforjustoneaxisortheother.WhenthisbitisON,outputsareenabled;
whenOFF,outputsaredisabled.
ThisbitremainsONwhiletheHigh-speedCounterUnitisprocessingWRIT
instructionsettings.Theresu[tsw"lnotbereflectedinthedataareauntilthisbit
tumsOFF.AftertheWRITinstructionhasbeenexecuted,thisbitwillnotturnON
againuntilthenextexecutiOnCyCle・
Thesesignalsreflectthestatusofexternalcontrolinputs.
ThisbitturnsONwhenanerroroccursateitheraxis,Fordetails,refertoSection
13ErrorProcessingandTroublθshooting.
Bits8tolOand12to14reflectthestatusofinternal/externaloutputsOto2and4
to6respectively,evenwhenactualexternaloutputsaredisabledbytheExternal
OutputEnabIeBit.
54
---------------------[End of Page 2771]---------------------



SECTION7
LinearMode
Thissectionprovidestheinformationnecessaryforusingthelinearmode,inclu(五nginfbrmationonoperatingcondidons,
dataareas,settings,andPerfonnancespecifications.AnapPlicationexampleisprovidedattheendofthesecdon.
7-1
7-2
7-3
7-4
Opelation___
Pe】formanceSpecifications
DataSettingsandMemoryAreas
7-3-1
7-3-2DataAreas..........
ApplicationExample......
OperatingModeDataSettings_._.
・.●.◆・■,●⑨`●,●■
■●■◆●■■●◆■●●■◆●
.・.●●●◎●●●●◆
・…●●●■●●■■
56575757ω61
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Operation
Secti◎n7・1
7類1
Opefati◎n
ThelinearmodeisusedwhenchangingthecountbetWeentheminimumand
maximumvalues,Thecountiscomparedwitheightranges(i.e.,comparisonset
values)withspecifiedupperandlowerlimits,andspecifiedoutputscorrespond-
ingtotherangesareturnedONwhenitiswithinthoseranges.
OutputnumbersOto7correspondtoexternalandintemaloutputsofthesame
numbers,andtheyaresimultaneouslyreflectedinthememoryareasandREAD
databits.(Externaloutputsareonlyoutputwhileenabled.)Outputnumbers8to
15arereflectedininputbits8to15andREADdatabits(butnotinexternalout-
putsandthememoryareas・
Lowerlimit
o
Vpperlimit
                                        Count                   
        ノ、            ノ      !       ▲Presentcou川  、              !、
        、〆RangeO                      、Range1＼              !               、'
                        、!Range2                       Range3          
ExamPle
Thefollowingtableprovidesanexampleofsettingupperandlowerlimitsfor
comparlson「anges'
Axis    Range   しowerlimit     UpperLimit      Outpu幅
Axis-1  RangeO  一7,000 一5,000 1.3
        Range1  一1,000 +4,500  6.7
        Range2  一4ρ00 +3,OOO  0,5.6
        Range3  +6,000  +9,000  1,2,5,7
Axis-2  RangeO  0       +2,000  0.1
        Range1  ÷10ρ00        +12,000 4
        Range2  一10,000        一6,000 7,10.15
OperatingConditions
Supposethecomparisonrangesaresetasshowninthistable,andthepresent
countforbothaxesis+2,000.Thecountwouldthusbewithinrangesland2for
axis-1andwithinrangeOforaxis-2,ThereforeoutputsO,i,5,6,and7wouldbe
turnedON(i.e.,theORconditionforoutputs6and7;0,5,and6;andOand1).
Counterinitialvalue:O
SVrangelB,388,608to・+8,388,607(BCD)
80000000to7FFFFFFF(binary)
(-2,417,483,648to+2,417,483,647indecimal)
Thecountstopswhenitreachesthemaximumorminimumvalue.Also,the
presentcountcanbechangedtothesetvalue.Thecountcanbeeitherincrem-
entedordecremented.
lfthepresentcountiswithinmultiplecomparisonranges,theORconditionfor
therespectiveoutputswillbeoutput・
Besidestheeightinternai/externaloutputs,eightinternaloutputscanalsobe
specifiedtoturnON.
Uptoatotalofeightcomparisonrangescanbesetforeachaxis,andtheycanbe
enabledordisabledaccordingtorequirementsduringcounting.Thecompari-
sonrangescanalsobechangedevenwhilecountingisinprogress.
Fordetailsregardingresetconditions,referto4-4Counter月)esθtConditions.
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DataSettinsandMemoAreas
Section7■3
7・2
Perf◎rrnanceSpecificati◎ns
Item            Specifications  
Coefficientinputsignals=()ffsetphaseinρutsUpanddownpulseinputsPulsear〕ddirectioninputs                EncoderinputA:AphaselncrementpulsePuIse EncoderinputB:BphaseDecrementpulseDirectbn
Externa目nputsignals            PulseinputZ,counterresetsigna1,extemalcontro目nput      
Externaloutputsignals           ExternaloutputsOto7     
Coef「icientrarlge              BCDmode:-8,388,608to+8,388,607.Binarymode:-2,4]7,483β48to+2,417,483β47        
Multiplierfunction              ×1,×4(offsetphaseinputsonly)  
Se廿ingdata     Dε荘acontents  Lowerlimit,upperlimit,eightintemal/externaloutputs,eightintemalinputs   
        Numberofsettings        Eightcombinationsperaxis        
Responsespeed(counterinput→externaloutput)             1.5msmax.       
Resetinte(1al           1.5msmin.       
Presetinterval          1.5msmin.       
7・3
7・3・1
DataSettingsandMem◎ryAreas
◎peratingM◎deDataSettings
Thefol]owingdataissetforeachaxisinlinearmode.
dd、◎dd
dＬOdd」0.◎d
WWWWWWWWWWWW
」0.dＬOd」9
WWWWW
BCD
+0
+1
+2
+3
+4
+5
+6
+7
+8
+9
+10
+11
+42
+43
+44
+45
+46
.mO123456789AB
B
十十十十十十十十十十十十
+2A
+2B
+2C
+2D
+2E
Bit15
Bito
■11Axi・lde・igP・ti。隅
Ope'ationlse'gs
C。叩。,i、署。,a,e
llPresetvalue1
IllPresetvalue2``
1,,Lowerlimito
1}1Upperlimito
lllOutputpa"emO,
`
,
ComparisonrangeO
Comparisonrange7
AxisDesignation
Designateeitherorbothaxesbymeansofthefollowingsettings:
0000:Bothaxis-1andaxis-2.
OOO1:Axis・・10nly.
0002:Axis-20nly.
WheneitherOOOSorOOO2isspecified,theaxisdatawillapplytothataxisonly.
WhenOOOOisspecified,theaxisdataforaxis-1andaxis・2isspecifiedinthat
order.Inthatcase,"0002"mustbesetatthebeginningofthedataforaxis-2,and
thedatamustbecompletelysetforaxis-1.
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DataSettinsandMemoAreas
Section7■3
OperationalSettings
Settheoperationaldataforeachdigitasshownbelow.Oncethesettingshave
beenmadeforanaxis,theycannotbechangeduntilthepoweristumedoff.
Bit15
BitO
BCDmode
Binarymode
1・1・い1・1
A★★★         
                
                
Presetfunctionselection
lnputm◎de
Resetcondition
Operatingm◎de
PresetFunCtiOnSelection
1叩UtMode
0:Countpresentvalueischangedtopresetvalueattherisingedgeofthe
PreSetFlaginthememOryarea・
4:Countpresentvalueischangedtopresetvalueattherisingedgeofthe
externalcontrolinputsignal・
Oi・23
Offsetphaseinputs(×4multiplier)
Offsetphaseinputs(×1multiplier)
Upanddownpulseinputs
Pulseanddirectioninputs
Theinitialsettingfromthetimepoweristurnedonuntiltheoperationdataset-
tingsaremadewilibe"2:Upanddownpulseinputs."
ResetConditien
ComparisonRangeSetting
01234567
Z(↑),E,l
Z(↓),E,l
Z(↑),I
Z(↓),l
E(↑),l
Z(↑)
Z(↓)
1(↑)
Theinitialsettingfromthetimepoweristumedonuntiltheoperat氾ndataset-
tingsaremadewillbeeither"E(↑)"or"1(↑)."
Whenthepresetfunctionse廿ingis"4,"resetconditionsettings"0,"``1,"and"4"
arenotpossible.TheabbreviationsZ,E,andlstandforpulseinputZ,external
corltrolinput,andlnternalResetFlagrespectively.Fordetailsregardingreset
conditions,referto4-4CoL/ntθrResetCoηd'ガoηs.
BitsOto7correspondtotheeightcomparisonranges,andeachofthoseranges
isenabledordisabledaccordingtothesettingofitsrespectivebit.Whenthebit
statusforagivencomparisonrangeisO(OFF),thatrangewillbedisabledand
w川notbeusedforcomparisonwiththecount.Whenthestatusofthatbitis1
(ON),therangewillbeenabledandwillbeusedforcomparisonwiththeoount.
Bit15
100
Bito
－
Lc。mp。,i、。nenabl。bits
PresetValue,LowerLimit,andUpperLimit
Bit15
Wdn
Wdn+1
Bito
Digit4  Digit3  Digit2  Digit1
Digit8  Digit7  Digit6  Digit5
n:Rightmostword
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1)ataSettin∫andMemoAreas
Section7ロ3
OutputPattern
Note
Setthenumbersfoパheeightdigitsasshownbelow,accordingtothemode.
8CDMode
F8388608to8388607(-8,388,608to+8,388β07}
Setnumbersfordigitslthrough7,andsetthesign(0:positlve;Flnegative)for
digit8.
BinaryMode
80000000to7FFFFFFF(-2,417,483,648to+2,417,483,647)
Setnumbers(hexadecimal)fordigitslthrough8.Negativenumbersaredesig-
natedby2'scomplement.
1.Thelowerlimitefanyrangemustalwaysbelessthanorequaltotheupper
limitofthatrange.
2.lfthecountiswithinagivenrangefornomorethan1.5ms,theoutputsmay
notrespond.Forexample,at50kcpstheintervalbetWeenthelowerandup-
perlimitsshouldbeatleast75counts.
TheresultsofthecomparisonbetWeenthecounterpresentvalueandthecom-
parisonsetvalueforeachaxis(theoutputpattern)isstoredinthethirdword,as
shownbelOW:
Bit15
87
0
＼一＼______ノ
Li,t。,nai!E、t。mal。、tp、tp。tt。,n
lnternaloutputpattern
BitsOthrough150fthecomparisonresultscorrespondtointernaloutputpaF
ternsOthrough15.WhentheExternalOutputEnableFlagintheoutputwordis
ON,bitsOthrough7correspondtoexternaloutputpatternsOthrough7,too.The
outputsonthestatusoftheoutputpatternbitsasfollows=
0:0utputOFF
S:OutputON
Thestatusofeachexternaloutput(OUTOtoOUT7)isdeterminedbylogicalOR
betWeentheoutputofeachaxisandeachcomparisonsetvalue.
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7・3・2DataAreas
lnternalResetFlag
PresetFlagsland2
60
Areas
Section7・3
ThefollowingtableshowsthefunctionsalIocatedtotheHigh・speedCeunter
Unitdataareaswheninlinearmode.TheexplanationhereisintermsOfthe
2-wordmode.Forinformationconcerningthe4-wordmode,referto5-7〃0/U-
toca施η∂ndMemoryConfigura施η.
Word    Bit     Fundion 
Beginningword(output)   000102  Reservedforsystemuse.Write-prot㏄ted.   
        03      lntemalResetFlag        Axis・1
        04      PresetFlag1     
        05      PresetFlag2     
        060708  Notused.        
        09      1nternalResetFlag       Axis-2
        10      PresetFlag1     
        11      PresetFlag2     
        121314          
        15      ExtemalOutputEnableBit  Axis-1andaxis-2
Beginnhgword+1(input)   00      Reservedforsystemuse,   
        01      Speciall/OReadCompletionFlag    
        02      Reservedforsystemuse,   
        0304    Notused.        
        05      Contro日nput    Axis-1
        06      Controlhput     Axis-2
        07      ErrorFlag       Axis-1andaxis-2
        08      InternaレexternaloutputO        
        09      lr〕ternal/externaloutput1      
        10      lnternal/externaloutput2        
        11      lnternaレexternaloutput3        
        12      1nternal/externaloutput4        
        13      Internaレexternaloutpじt5       
        14      lnternaレexternaloutput6        
        ]5      lnterrlaレexternaloutput7       
ThisbitisusedasanInternalResetFlag,butwhetherornotitisactuallyusedfor
resettmglsdeterminedbytheresetconditionsetting.(Referto4-4Counter月θ－
setConditions.)Whentheresetoperatio川sexecutedbymeansofthelnternal
ResetFlagalone,itisexecutedattherisingedge.
Thesebitsdeterminewhichofpresetvaluesland2setbytheWRITdataareto
beusedforthepresetoperation.Theoperationiscarriedoutaccordingtothe
presetfunctionselectionexpIainedin6-3-7qoθ花r∬ηgλ〃odθDataSettings.
lfthepresetfunctionselectionissetsothatthecount'spresentvalue(PV)is
changedbymeansofthePresetFlag,thenthePVw川bechangedtopresetval-
uelwhenPresetFlaglturnsON,ortopresetvalue2whenPresetRag2turns
ON.lfbothturnONsimultaneously,thenpresetvaluelwillbeusedＬfthePreset
FlagandthelnternalResetFlagturnONsimultaneously(mcaseswherethe
lnternalResetFlagisusedforresettlng),theresetoperationw‖lnotbe
executed.
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Section74
ExternalOutputEnableBit
Speciall/ORead
CompletionFlag
ControlInputSignals
ErrorFlag
InternalandExternal
Outputs
lfthepresetfunctionselectionissetsothatthePVischangedbymeansofthe
externalcontrolinputsignal,thenthePVwillbechangedtooneofthepreset
values(ifoneofthefiagsisON)attherisingedgeoftheexternalcontrolinput
signa1.lfPresetRaglisON,thenthePVwillbechangedtopresetvalue1;if
PresetFlag2isON,thenthePVwillbechangedtopresetvalue2.
Thisbitdetermineswhetherornotexternaloutputsw川actuallybeenabled
whenthecountPViswithinagivenrange.ThestatusofthisbitcontrolsbOth
axeStogether,anditisnotpossibletomakethesettingforjustoneaxisorthe
other.WhenthisbitisON,outputsareenabled;whenOFF,outputsaredisabled.
ThisbitremainsONwhiletheHigh-speedCounterUnitisprocessingWRIT
instructionsettings.Theresultswil[notbereflectedinthedataareauntilthisbit
turnsOFF,AftertheWRITinstructionhasbeenexecuted,thisbitwillnotturnON
againUntilthenextexeCUtiOnCyCle.
Thesesignalsre刊ectthestatusofexternalcontrolinputs.
ThisbitturnsONwhenanerroroccursateitheraxis.Fordetails,refertoSection
13Ertて)rPπ)cθss加gaηdTroub'θs力oα'η9.
Bits8toIsreflectthestatusofinternai/externaloutputsOto7respectively,even
whenactualexternaloutputsaredisabledbytheExternalOutputEnableBit
7-4
Applicati◎nExampie
ThisexampleshowshowtheHigh-speedCounterURitcanbeusedforprocess
controlonaconveyerbelt.AssumethattheHigh-speedCounterUnithasbeen
assignedwordsOOO6and◎007.Thefollowingillustrationshowsthesystemcon-
figuration.
                        Processdisplaylamps                                                             司              =       C500-OC223鍛tactOutputl㌶ilI    …≡≡三三三≡≡・=             歪三≡…≡三'.…        日限…  一      、]     {       一1)皇          SYSMACCVM1/C∨lM
                                                                                                瘡婿                                            '・                                             
                        」                                                                                              、Extemalcontrolinput                                                                   
Motor   」                              rExternaloutputsOto3EncoderinputsA,B                                                                                                                                                    
                                        r                                                                                                                                               「Photoelectricswitch   
        /               /                                                               /7                                                                                                      
                                                                                                                                                                                                
                                                                                                                                                                                                
                /罐「/                                                                                                                                                                          
                                                レ                                                                                                              /                               
                                                                                                                                                                                                
                        伶                              Processstation2                         Processstation1                                                 /                                               /フ日/'
(                                                                                                                                                       /                                       
○←Conveyerbelt                                                                                                                                /                                                               
                                                                                                                                Workpiece                                               /               
                                                                                                                                                                                                
、○/＼、                                                                                                                                                                                               
＼                                                                                                                                                                                              
,,,ーノ'
lncrementalencoder
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Operation
Thepositionsofworkpiecesonaconveyerbeltaredetectedbymeansofpulse
inputsfromanencoder,andprocessesarecarriedoutattherequiredpOsitions.
(1)Aphotoelectricswitchdetectsthataworkpiecehasbeenplacedonthecon-
veyerbelt,andthecountisreset.
(2)Processesarecarriedoutateachprocessstatienaccordingtothecount.
(3)Thestoppingandstartingofthemotorandthemovementofthegripperhand
arecontrolledatthePC.
Wiring
Thephotoelectricswitchoutputsareconnectedtotheexternalcontrolinputs.
TheincrementalencoderoutputsareconnectedtoencoderinputsAandB.Ex-
ternaloutputsOto3areconnectedtotheprocessdisplaylamps.Ｔhe
C500-OC2230utputUnitoutputsareconnectedtothemotor,thegripperhand,
andsoon.
WRITDataSettings
DOOOOO  0001    Axis-1
DOOOO1  2410    Linearmode(BCDmode);Reset:exterrlalcontrolinput(↑);0行setphasepulseinputs(xlmultiplier);PresetbyPresetFlagindataarea.
DOOOO2  000F    ComparisonrangesO,1,2,and3enabled.
DOOOO3  0000    Presetvalue1:0
DOOOO4  0000    
DOOOO5  0000    Presetvalue2:0
DOOOO6  OOOO    
DOOOO7  1000    ComparisonrangeO1,000to2,000(whenwithinprocessstation1)hternal/externaloutputO:ON
DOOOO8  0000    
DOOOO9  1200    
DOOO10  0000    
DOOO11  OOO1    
DOOO12  2500    Comparisonrange12,500to2,900(whenwithinprocessstati頒2).lnternal/externaloutput1:0N
DOOO13  0000    
DOOO14  2900    
・DOOO15        0000    
DOOO16  0002    
DOOO17  5000    Comparisonrange25,000to9,500(whenatconveyanceposition)lnternal/externaloutput2:0N
DOOO18  OOOO    
DOOO19  9500    
DOOO20  OOOO    
DOOO21  OOO4    
DOOO22  9501    Comparisonrange39,501to8,388β07(whenaheadofconveyancepos辻ion)lnternal!externaloutput3:0N
DOOO23  0000    
DOOO24  8607    
DOOO25  0838    
DOOO26  0008    
NoteConfirmthattheprocessingofthesettingshasbeencompletedbycheckingthat
theSpecialI/OReadCompletionFlag(bitOIofwordn+1)isOFFinthenext
cycleaftertheWRITinstructionhasbeenexecuted.
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Prog『amExamPle
」ーF
A5000110
1501
o品o
c191)
WRlT
#0027
DOOOOO
0006
0110
00
A500
06
0610
－
eqg6
響
        
OOO708  Station1.proceSSIng
→1     
0007    
09
0007
10
噌7
Statbn2
proceSStng
Gripper
P「ocessmg
Cycleend
P「oceSSIng
MakessettingsatPCstartup.
WhiletheswitchisON,extemaloutputsare
enabledandtheinterna|ResetFlag{OOO603)is
ON.
lnternalResetFlagON.
WhentheoountPViswithincomparisonrangeO,
processingiscarriedoutatstation1.
WhentheoouRtPViswithincomparisonrange1,
processingiscaniedoutatstation2.
Whenthe◎ountPViswithincomparisonrange2,
thegripPerhandoperationsarecarriedout.
WheathecountPViswithincomparis◎nrange3,
theprocessingattheendofthecycleiscarried
out、
TheprocessdisplaylampsaredirectlyturnedonandoffbyexternaloutputsOto
3.
-ーノ/
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SECTION8
CircularMode
Thissectionprovidestheinformationnecessaryfbrusingthecircularmode,includinginformationonoperatingconditions,
dataareas,set直ngs,andperformancespecifications.Anapplicationexampleisprovidedattheendofthesection.
8-1
8-2
8-3
8-4
Operation...
Perf()㎜anceSp㏄i丘cadons
DataSettingsandMemoryAreas..
8-3-1
DataAreas......
OperatingMOdeDataSettings.,..
8-3-2.
ApPlicationExample...
■■◆・・
●■■◆●●●●●■●●●■●●●●
.●■■◆●■●■●●●●●●◆◆◆
・■●●■●●●●●●●●●◆●●■●
〃◎067θσ7071
■
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Operation
Section8・1
8・1
Ope『ati◎n
ThecircularmodeisusedwhenchangingthecountbetweenOandapreset
maximumvalue,basedonencoderinputs.Thecountrestartsfromzeroafter
reachingthepresetmaximumvalue,orretumstothepresetmaximumvalue
whenthecountisdecrementedpastzero.Thecountiscomparedwitheight
ranges(i.e.,comparisonsetvalues)withspecifiedupPerandlowerIirnits,and
specifiedoutputscorrespondingtotherangesareturnedONwhenitiswithin
thoseranges.
OutputnumbersOto7correspondtoexternalandinternaloutputsofthesame
numbers,andtheyaresimultaneouslyreflectedinthememoryareasandREAD
databits.(Externaloutputsareonlyoutputwhileenabled.)Outputnumbers8to
15arereflectedininputbits8to15andREiADdatabits(butnotinexternalout・
putsandthememoryareas.
Range3
Present
count
〈
㍑6
Range1
ExamPle
Thefollowingtableprovidesanexampleofsettingupperandlowerlimitsfor
comparlsonranges・
Axis    Range   LowerIim酸      UpperLimit      Outputs
Axis-1  RangeO  4,000   4,500   0.4
        Range1  200     3,000   1,2.7
        Range2  9,000   1,000   0,2.6
        Range3  5,000   7ρ00   5.8
Axis-2  RangeO  4,700   8,000   3.10
OperatingConditions
Supposethecomparisonrangesaresetasshowninthistable,andthepresent
countforbothaxesis600.Thecountwouldthusbewithinrangesland2for
axis-1,soouやutsO,],2,6,and7wouldbeturnedON(i.e.,theORconditionfor
outputs1,2,and7,andoutputsO,2and6).lf,ontheotherhand,thepresent
countis7,000forbothaxes,thecountwouldbewithinrange3foraxis・1and
withinrangeOforaxis-2.Thisoutputs3,5,8,andlOwouldbeturnedON(i.e.,
theORconditionforoutputs5and8,andoutputs3and10).
Counterinitialvalue:O
Countrange=Oto+65,535(BCD)
0000toFFFF(binary)
Thecountrestartsfromzeroafteritreachesapresetmaximumvalue,orreturns
tothepresetmaximumvaluewhenthecountervalueisdecrementedpastzero.
Also,thepresentcountcanbechangedtothepresetvalue.Thecountcanbe
eitherincrementedordecremented.
lfthepresentcountiswithinmultiplecomparisonranges,theORconditionfor
therespectiveoutputswillbeoutput.
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Areas
Secti◎n8・3
8・2
Besidestheeightinternal!externaloutputs,eightinternaloutputscanalsobe
specifiedtotu!nON・
Uptoatotalofeightcomparisonrangescanbesetforeachaxis,andtheycanbe
enabledordisabledaccordingtorequirementsduringcounting.Thecomparト
sonrangescanalsobechangedevenwhilecountingisinprogress.
Whenthemaximumvalueischanged,thechangebecomese行ectiveafterthe
neXtreSet/preSet.
Fordetailsregardingresetconditions,referto4-4CounterResetConditions・
Perf◎rmanceSpecificati◎ns
ltem            Specifications  
Coefficientinputsignals:OffsetphaseinputsUpanddownpulseinpしltsPuiseanddirectioninputs          EncoderinputA:AphaselncrementpulsePulse EncoderinputB:BphaseDecrementpulseDiredion
Externalhputsignals             PulseinputZ,counterresetsignal,externalcontrolinput     
Externaloutputsignals           ExternaloutputsOto7     
Coefficientrange                Oto+65,535      
Multiplierfunctbn               ×1,×4(offsetphaseinputsonly)  
Se廿ingdata     Datacontent     Lowerlimit,upperlimit,eightinternal/externaloutputs,eightintemalinputs  
        Numberofsettings        Eightcombinationsperaxis        
Responsespeed(counterinput→externaloutput)             1.5msmax.       
Resetinterval           1.5msmin.       
Presetinterval          .1.5msmln.      
8-3
8・3・1
DataSettingsandMem◎ryAreas
OperatingM◎deDataSettings
Thefollowingdataissetforeachaxisincircularmode.
AxisDesignation
WW…………洞洞W胸……W網棚
ddddd
WWWWW
BCD
+0
+1
+2
+3
+4
+5
+6
+7
+8
+9
+io
+11
+42
+43
+44
+45
+46
nO123456789AB
B++++++++++++
+2A
+2B
+2C
÷2D
+2E
Bit15
BitO
●Axis,desig    ●      
lOperation      器9、   
Corparis        an      e
llPresetvalue   1`      
}}Presetvalue   '2      
!lLowerlimito`  1       
1、Upperlimito  |       
llOutputp帥ernO,        1       
1まlLowerlimit71        
}1、Upperlimit7'``      
llIOutputpa草ern7,      
ComparisonrangeO
Comparisonrange7
Designateeitherorbothaxesbymeansofthefoliowingsettings:
0000:Bothaxis-1andaxis・2.
0001:Axis-10nly.
OOO2:Axis-20nly.
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Section8・3
OperationalSettingS
WheneitherOOOIorOOO2isspecified,theaxisdatawillapplytothataxisonly.
WhenOOeOisspecified,theaxisdataforaxis-1andaxis・2isspecifiedinthat
order.lnthatcase,"OOO2"mustbesetatthebeginningofthedataforaxis-2,and
thedatamustbecompletelysetforaxis-1.
Settheoperat|onaldataforeachdigitasshownbelow.Oncethesettingshave
beenmadeforanaxis,theycannotbechangeduntilthepeweristurnedoff.
Bit15
Bito
BCDmodel31"1★1tl
Binarymode
Presetfunctionselection
lnputm◎de
Resetcondition
Operatingmode
PresetFunctionSelection
lnputMode
ResetCondition
0:Countpresentvalueischangedtopresetvalueattherisingedgeofthe
PresetFlaginthememoryarea.
4:Countpresentvalueischangedtopresetvalueattherisingedgeofthe
externalcontrolinputsignal.
AU123
コロロコロカロシらのココリコロひ
01234567
Offsetphaseinputs(x4multiplier)
Offsetphaseinputs(xlmultiplier}
Upanddewnpulseinputs
Pulseanddirectioninputs
Z(↑),E,l
Z(↓),E,l
Z(↑),l
Z(↓),l
E(↑),l
Z(↑)
Z(↓)
1(↑)
Whenthepresetfunctionsettingis"4,"resetconditionsettings"O,""1,"and"4"
arenotpossible.TheabbreviationsZ,E,andlstandforpulseinputZ,external
controlinput,andinternalResetFlagrespectively.Fordetailsregardingreset
conditions,referto4-4CounterRθsetConditions.
ComparisonRangeSetting
BitsOto7correspondtotheeightcomparisonranges,andeachofthoseranges
isenabledordisabledaccordingtothesettingofitsrespectivebit.Whenthebit
statusforagivencomparisonrangeisO(OFF),thatrangewillbedisabledand
willnotbeusedforcomparisonwiththecount.Whenthestatusofthatbitis1
(ON),therangewillbeenabledandwillbeusedforcomparisonwiththeoount.
Bit15
Bito
1・・1
－
Lc。mρ。ri、。,、。。bl。bi,s
MaximumCountValue,PresetValue,LowerLimit,andUpperLimit
Bit15
Wdn
Wdn+1
Bito
Digit4  Digit3  Digit2  Digit1
Digit8  Digit7  Digit6  Digit5
n:Rightmostwerd
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Section8■3
　
OutputPattern
Note
Setthenumbersfortheeightdigitsasshownbelow,accordingtothemode.
8CDMode
OOOOOOOOtoOOO65535(Oto+65,535)
BinaiyMode
OOOOOOOOtoOOOOFFFF(Oto+65,535)
1,Setthepresetvalue,lowerlimit,andupPerlimitfromzerotothemaximum
countvalue,
2.lfthecountiswithinagivenrangefornomorethanI.5ms,theoutputsmay
notrespond.Forexample,at50kcpstheintervalbetWeenthelowerandup-
perIimitsshouldbeatleast75counts.
3.lftheiowerlimitissettoavaluegreaterthantheupperlimit,itwillnotresult
notintheupperlimitbeinglessthanorequaltothelowerlimit.Rather,the
effectiverangeswillbefromthelowerlimittothemaximumcountvalue,and
fromzerototheupPerlimit.
TheresultsofthecomparisonbetWeentheoounterpresentvalueandthecom-
parisonsetvalueforeachaxis(theoutputpattern)isstoredinthethirdword,as
shownbelow:
Bit15
87
0
一ノー
Ll,t。rnal/。、,。mab、,p、,p。,,,n
Intemaloutputpattern
BitsOthrough150fthecomparisonresultscorrespondtointemaloutputpat-
ternsOthrough15.WhentheExternalOutputEnableFlagintheoutputwordis
ON,bitsOthrough7correspondtoexternaloutputpatternsOthrough7,too.The
outputsonthestatusoftheoutputpattembitsasfollows:
0:0utputOFF
1:0utputON
Thestatusofeachexternaioutput(OUTOtoOUT7)isdeterminedbylogicalOR
betWeentheoutputofeachaxisandeachcomparisonsetvalue.
}
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---------------------[End of Page 2786]---------------------



DataSettinsandMemo
Areas
Section8・3
8・3■2DataAreas
Thefollowingtableshowsthefunctionsa‖ocatedtotheHigh-speedCounter
Unitdataareaswhenincircularmode.Theexplanationherejsintemlsofthe
2-wordmode.Forinformationconcerningthe4-wordmode,referto57〃OA'-
tocationaηdMemorγConfigリノraガoη.
Word    Bit     Function        
Begimingword(output)    000102  Reservedforsystemuse.Write-protected.   
        03      lr"ernalResetFlag       Axis・1
        04      Notused.        
        05      PresetFlag      
        060708  Notused.        
        09      InternalResetFlag       Axis・2
        10      Notused.        
        11      PresetFlag      
        121314          
        15      ExtemalOutputEnableBit  Axis-1andaxis-2
Begimingword+1(input)   00      Reservedforsystemuse.   
        01      Speciall!OReadCompletionFlag    
        02      Reservedforsystemuse.   
        0304    Notused,        
        05      Controlinput    Axis-1
        06      Controlinput    Axis-2
        07      ErrorFlag       Axis-1andaxis-2
        08      Internal/externaloutputO        
        09      lnternal/externaloutput1        
        10      lnternal/externaloutput2        
        11      lnterna〃externaloutput3        
        12      1【1tθrnallexternaloutput4     
        13      hterna1/externaloutput5 
        14      lnternal/externaloutput6        
        15      lnternallexternaloutput7        
InternalResetFlag
PresetF;ag
ThisbitisusedasanlnternalResetFlag,butwhetherornotitisactuallyusedfor
resettingisdeterminedbytheresetconditionsetting.(Referto4-4CounterRe-
setConditions.)WhentheresetoperationisexecutedbymeansoftheInternal
Reset日agalone,itisexecutedattherisingedge.
ThisbitchangesthepresentcounttothepresetvaluesetbytheWRITdata.The
operationiscarriedoutaccordingtothepresetfunctionselectionexplainedin
6-3-1()peratingルfodeDataSettings.
lfthepresetfunctionselectienissetsothatthepresentvalue(PV)ischangedby
meansofthePresetFlag,thenthePVwillbechangedtothepresetvalueatthe
risingedgeofthePresetFjag(i.e.whenthePresetFlagisturnedON).lfthePre・
setFlagandthelnternalResetRagturnONsimultaneously(incaseswherethe
internalReset日agisusedforresetting),theresetoperationwillnotbe
executed.
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EXternalOutputEnableBit
SpecialI/ORead
ComPletionFlag
ControlInputSignals
ErrorFlag
InternalandExternal
Outputs
lfthepresetfunctionselectionissetsothatthePVischangedbymeansofthe
externalcontro|inputsignal,thenthePVwi[lbechangedtothepresetvalueat
therisingedgeoftheexternalcontrolinputsignal.
ThisbitdetermineswhetherornotextemaloutputswiHactuallybeenabled
whenthecountPViswithinagivenrange.Thestatusofthisbitcontrolsboth
axestogether,anditisnotpossibletomakethesettingforjustoneaxisorthe
other.WhenthisbitisON,outputsareenabled;whenOFF,outputsaredisabled.
ThisbitremainsONwhiletheHigh-speedCounterUnitisprocessingWRIT
instructionsettings.Theresultswillnotbereflectedinthedataareauntilthisbit
tumsOFF.AftertheWRITinstructionhasbeenexecuted,thisbitwi細otturnON
againUntiltheneXtexeCUtiOnCyCie.
Thesesignalsreflectthestatusofexternalcontrolinputs.
ThisbittumsONwhenanerroroccursateitheraxis.Fordetails,refertoSectゆη
73]ErrorProcθss元ηgaηd7アoしtbleshooting.
Bits8to15reflectthestatusofinternal/externaloutputsOto7respectively,even
whenactualexternaloutputsaredisabledbytheExternalOutputEnableBit.
8・4
ApPlicati◎nExample
ThisexampleshowshowtheHigh-speedCounterUnitcanbeusedforcamtim-
ercontrol.AssumethattheHigh-speedCounterUnithasbeenassignedwords
OOO6andOOO7.Thefollowingiilustrationshowsthesystemconfiguration.
z
z
C500-CTO21
High-speed
CounterUnit
z
SYSMAC
CVM1!CV-series
Motor
Operation
Wiring
Thecontroltimlngofadevlceconnectedtoashaftdrivenbyamotorisdetected
byanincrementalencoder,andoutputsarecontrolledaccordingtotheangleof
rotation.
TheincrementalencoderoutputsareconnectedtoencoderinputsA,B,andZof
axis-2.Theresetswitchisconnectedtotheexternalcontrolinputs.Externalout-
puts1,6,and7areconnectedtothecontrolunitofthedevice.
71
---------------------[End of Page 2788]---------------------



A
licationExam匡θ
Section84
WRITDataSettingS
DOOOOO  0002    Axis-2
DOOOO1  3000    αrcularmode(BCDmode);Reset:pulseinputZ(↑},hterna|Reset日ag,externalcontrolinput;Offsetphasepulseinputs(x4multiplier);PresetbyPresetFlagindataarea.
DOOOO2  0007    ComparisonrangesO,1,2,and3enabled.Maximumcountvalue:4,999{Le.,countprogressesasfollows:0,1,2,...4998,4999,0,t_)
DOOOO3  4999    
DOOOO4  0000    
DOOOO5  0000    Presetvalue:0
DOOOO6  0000    
DOOOO7  1000    ComparisonrangeO1,000to1,0101nternal/externaloutput7:0N
DOOOO8  OOOO    
DOOOO9  1010    
DOOO10  0000    
DOOO11  0080    
DOOO12  4300    Comparisonrange14,300to200(withOinbetween)lnternaレexternaloutputs1,610N
DOOO13  0000    
DOOO14  02CO    
DOOO15  0000    
DOOO16  0042    
DOOO17  0600    Comparisonrange2600to3,1001ntemal/externaloutputs6,7:0N
DOOO18  0000    
DOOO19  3100    
DOOO20  0000    
DOOO21  00CO    
NoteConfirmthattheprocessingofthesettingshasbeencompletedbycheckingthat
theSpecial|ノOReadCompletionFlag(bitOlofwordn+t>isOFFinthenext
cycleaftertheWRITinstructionhasbeenexecuted.
ProgramExamPle
A5◎0   引10                                    
15      01              (191}PWRIT              DOOOOO  0006『
                                #0022           
→1     士ト            L                       」
01io                                            0110
oo                                              00
                                                (
→ト                                            )
                A500                            0110
                06                              01
                                                (
                →1                             )
                                                0006
                                                15
一                                              (
一◎o                                           )
                                                OOO6
                                                09
                                                
→1                                             O
Makessetti99s・atPCstartup.
WhiletheswitchisON,externaloutputsare
enabled,
WhilethelnternalResetFlagisON,thecount
isresetbytherisingedgeofthepulseinputZ
directlyafterthecounterresetswitchis
pressed(i、e.,direct{yaftertheexternalcontr◎l
inputtu「nsON)、
Externaloutputs1,6,and7aredirectlycontrolledfromtheHigh-speedCounter
Unit.
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PresetMode
ThissectionprovidestheinformationnecessaryforusingthepresetmOde,includinginformationonopera血gconditions,
dataareas,settings.andperfom〕ancespecifications.Anapplicationexampleisprovidedattheendofthesection.
9-1
9-2
9-3
9-4
Operation...............
PerformanceSpecifications.____.._
DataSettingsandMemoryAreas__.◆._....
9-3-10peratingModeDataSettings.........
9-3-2DataAreas...............
ApPlicationExample........
467791
7」一～巧～7」7・8
)
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Secti◎n9・1
9・1
Operati◎n
WhenthecounterstartbitturnsONinpresetmode,oneoftheeightpresetvaト
uesissetforeachaxisandthecountbeginstobedecrementedac◎ordingto
encoderinputs.Duringthisdecrementphase,outputsmaybeswitchedONand
OFFaccordingtocountervalues,orturnedONforafixedperiod(setbythepre-
Settimer)whentheCOUntreaCheSZerO.
NoteExternaloutputsareactuallyonlyturnedONandOFFwhentheyareenabledby
the∈xternalOutputFlag.
C◎unterpresetvalue
(X)
・・●・.◆◆   =・     1・     難i     iii     1::・.,                                 
                ・.・   ..・                                                    
                                                ':'1'                           Count=0灘・……………灘.…_.↓
                ・..・                  ....    .・・   '       」.     鏡^     
                                                                                
                ・.                     ・.・・                                 
                                                :"      :       1'      、・    
                :               ..・    ・.・.  ・,     ..      ・.     台・・. 鮒ぷ冊_____◆◆
Start
(wordn,bitOO)
lnternal/externaloutputO(4)
internal!externaloutput](5)
1
0
1
0
1
0
∫一
…      .!
ノ、    、)(A)
、★!1  
』
i(B)
★
⌒
(C)
lnte「na|!externa|output2(6)
lnternal/externaloutput3{7)
1
0
1
o
⌒
i(D)
★
一()
←一(T)→
－
Note
1.lnpresetmode,makesurethatencoderinputsareappliedinthedecrement
direction.
2.BesuretoallowintervalsofatIeast1.5msbetWeenONandOFFvaluesfor
outputs(i.e.,fortheintervalsindicatedbyasterisksinthetimingchart
above).lftheintervalsarelessthan1.5ms,theoutputmaynotbeexecuted
correct]y.BandDarerelativevaluesfromthecounterpresetvalue.
Outputs
lnpresetmode,thepatternsvaryforturningoutputsONandOFE(Theoutput
numbersintheparenthesesareforaxis-2.)lfnooutputsaredesired,setthe
maximumvaluetoanOFFvalue.
Exte『nalOutputo(4}
TheoutputturnsONatthebeginningofthecount,andturrlsOFFatthepreset
OFFvaiue(A).
ExternalOutputs1,2〈5,6)
Afterthecountbegins,outputsareturnedONatthe"presetvalue--B"andthe
"presetvalue-D,"andturnedOFFattheOFFvalues(CandE).
ExternalOutput3(7)
TheoutputturnsONwhenthecountreacheszero,andturnsOFFautomatically
afterafixedperiodhaselapsed.Thefixedperiodisrepresentedinthediagram
by(T).
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Section9●1
OutputControlData
Outputcontroldatacanbesetwithintherangesshownjnthefollowingtable.
Symbol  Contents        Range
A       CourltvalueforturningOFFextemaloutputO(4),(OFFvabe)     Oto8,388,607(BCD);00000000to7FFFFFFF(binary)(0拍2,147,483,647indecimal)
BandD   ValueforturningONexternaloutputsland2(5and6).(ONvalue)  
CandE   CountvalueforturningOFFexternaloutputsland2(5and6).(OFFvalue)   
T       Timeperbdforexternaloutput3{7)toremainON.       Oto99.99seconds,orremainON(BCD);0000toFFFEi(Oto655.34seconds)orremainON(binary>
OperatingConditions
Presetvalue:1to8,388,607(BCD)
00000001to7FFFFFFF(binary)
(Oto2,147,483,647indecimal)
Countrange:Oto8,388,607(BCD)
00000000to7FFFFFFF(binary)
Atotalofuptoeightpresetvaluescanbesetforeachaxis,andtheonesthatare
tobeusedcanbespecified.Thesepresetvaluescanbechangedevenafter
theyhavebeerlset.
Theoutputcontroldata(i.e.,thevaluesatwhichtheinternal/externaloutputsare
tobetumedONandOFF)mustbesetinadvancebeforethecountbegins.Ex-
ceptfortheretentiontime(T),thesevaluescannotbechangedwhilethecountis
inprogress⊥ikewise,theretentiontime(T)cannotbechangedoncetheoutput
statusisactuallybeingretained(Le.,oncethetimeperiodisactuallyiReffect).
Thecountcanonlybedecremented,andnotincremented.
Notelfaresetisexecutedduringthecount,alloutputsandthecountvaiuewillbe
cleared.Fordetailsregardingresetconditions,referto4-4CounterReset
Conditions.
1
}
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Sectiongo2
9・2
Perf◎rmanceSpecificati◎ns
Item    Specifications  
Coefficientinputsigrlals:OffsetphaseinputsUpanddownpulseinputsPulseanddirectioninputs   EncoderinputA:AphasehcrementpulsePulse  EncoderinputB:BphaseDecrementpulseDiredion
Externalinputsignals    PulseinputZ,extemalcontrolinput 
Externaloutputsignals   ExternaloutputO(4):ONafterbeginningofcount;OFFat(A).    
        Externaloutputs1,2(5,6):ONat(B)!(D)afterbeginningofcount;OFFat(C)/(E).  
        Externaloutput3(7):OFFwhenthecountisupandtheretentiontime(T)haselapsed;TheONstatuscanalsoberetaineduntilthebeginningofthenextcount.     
Coefficientrange        BCDmode:Oto8,388β07Binaッmode:Oto2,147,483,647 
Multiρlierfunction     ×1,×4(offsetphaseinputsonly)  
Counterpresetvalues     Eightrangescanbeset,withinthefollowing‖mits:1to8,388,607(BCD)1to2,147,483,647(binary)  
Holdingtimeforexternalouやut3(7)(timeONstatusisheld)    BCDmode=Oto99.99sorcontinuouslyONBinarymode:Oto655.34sorcontinuouslyON  
Responsespeed(counterinput→externaloutput)     1.5msmax.       
Resetinterval   1.5msmin.       
Presetinterval  1.5msmin.       
Count
ExternaloutputO(4)
Externaloutput1(5)
Externaloutput2(6)
Externaloutput3{7)
⇔
一
…
…
O
i(B)
…
i
…繍…
…
…
耐
…
「γ
×一一(T)一〉
一
△Cauti・n
TheON/OFFintervalforoutputs(i.e.,thetimeperiodforagivenoutput),mustbe
atleast1.5ms.lftheintervalislessthanthat,theoutputmaynotbecorreCtly
executed.
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Secti◎n9・3
9臼3
DataSettingsandMem◎ryAreas
9・3-10peratingModeDataSettings
AxisDesignation
OperationalSettings
Thefollowingdataissetforeachaxisinpresetmode.
ヨぱヨロ　　　ロ　　ペリ　　り　ぺ　　　ヨリ
WWWWWWWWWWWWWWW
BCDBinBit15
+0+0
+1+1
+2+2
+3+3
+4+4
+5+5
+6+6
+7+7
+8+8
+9+9
+10+A
+11+B
+12+C
+13+D
+14÷E
Wd+27
Wd+28
BC
　イ　
十十
t
Bito
Axisdesignation
Operationa|settings
External◎utputO(4)OFFvalue
1
Extemaloutput1(5}ONva|ue
Externaloutput1(5)OFFvalue
Externaloutput2(6)ONvalue
Externaloutput2(6)OFFvalue
Externaloutpしlt3(7)retenti◎atime
PresetvalueO
Presetvalue7
Designateeitherorbothaxesbymeansofthefollowingsettings:
00001Bothaxis-1andaxis-2.
OOOI:Axis-10nly.
0002:Axis-20nly.
WheneitherOOOIorOOO2isspecified,theaxisdatawillapplytothataxisonly.
WhenOOOOisspecified,theaxisdataforaxis-1andaxis-2isspecifiedinthat
order.lnthatcase,"0002"mustbesetatthebeginningofthedataforaxis-2,and
theda已mustbecompletelysetforaxis-1.
Settheoperationaldataforeachdigitasshownbelow.Oncethesettingshave
beenmadeforanaxis,theycannotbechangeduntilthepoweristurnedoff.
Bit15Bito
BCDmode4舎官金
Bina「ymode
Presetfunctionselection
Inputmede
Resetcondition
Operatingmode
        C舎     噺曽
                
                
PresetFunctionSelection
O:Presetisexecutedandthecountbeginsatther|singedgeoftheStart
CountFlaginthememoryarea.
4:Presetisexecutedandthecountbeginsattherisingedgeoftheexter・
nalcontrolinputsignal,
lnputMode
O:Offsetphaseinputs(x4multiplier)
1:0ffsetphaseinputs(xlmultiplier)
2:Upanddownpulseinputs
3:Pulseanddirectioninputs
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ResetCondition
01234567
Z(↑),E,l
Z(↓),E,l
Z(↑),l
Z(↓),l
E(↑},l
Z(↑)
Z(↓)
1(↑)
Whenthepresetfunctionse廿ingis"4,"resetconditionsettings`℃,""1,"and"4"
arenotpossible.TheabbreviationsZ,E,andlstandforpulseinputZ,external
cor}trolinput,andInternalResetFlagrespectively.Fordetailsregardingreset
conditions,referto4-4Counter月esetCoηdfガoηs.
ExternalOutputOFFandONValues
Bit15Bito
Wdn
Wdn+1
Digit4  Digit3  Digit2  Digit1
Digit8  Digit7  Digit6  Digit5
n:Rightmostword
Setthenumbersfortheeightdigitsasshownbelow,accordingtothemode.
BCDMode
OOOOOOOOtoO8388607(Oto+8,388,607)
BinaryMode
OOOOOOOOto7FFFFFFF(Oto+2,147,483,647)
NeteBesuretosetallthreeoutputexternalOFFvaluesandbothexternaloutputON
values.
ExtemalOutputRetentionTime
Bit15
Bito
Digit4
Digit3
Digit2
Digit1
Setthenumbersforthefourdigits(unit:10ms)asshownbelow,accordingtothe
mode.
8CDMode
OOOOto9999(Oto99.99seconds)
orFFFF(remainON)
BinaryMode
OOOOtoFFFF(Oto655.34seconds)
orFFFF(remainON)
NoteThissettingmustbemade、
PresetValues
Wdn
Wdn+1
Bit15
8ito
Digit4  D}git3  Digit2  Digit1
Digit8  Digit7  Digit6  Digit5
n:Rightmostword
Setthenumbersfortheeightdigitsasshownbelow,accordirlgtothemode.
BCDMode
OOOOOOOOtoO8388607(Oto8,388,607)
lfOisset,nothingwillbeoutput.
BinaryMode
OOOOOOOOto7FFFFFFF(Oto2,147,483,647)
lfOisset,nothingwillbeoutput.
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Section9喬3
}
9・3囮2DataAreas
ThefollowingtableshowsthefunctionsalIocatedtotheHigh-speedCounter
Unitdataareaswheninpresetmode.Theexplanationhereisintermsofthe
2-wordmode.Forinformationconcerningthe4-wordmode,referto5-71/OAIー
ノoca施ηaηd〃emorγConfigura施η.
Word    Bit     Functbn 
Begimingword(output)    OOO102  Reservedわrsystemuse.Write-protected.   
        03      InternalReset日ag       Axis4
        ◎4     StanCountFlag   
        05      Notused.        
        060708  Presetvalueno.  
        09      lnternalResetFlag       Axis-2
        10      StanCount円ag   
        11      Notused.        
        121314  Presetvalueno.  
        15      ExtemalOutputEnableBit  Axis-1andaxis-2
Beginningword+1(input)  00      Reservedforsystemuse.   
        01      Specia目/OReadCompletionFlag    
        02      Reservedforsystemuse.   
        0304    Notused,        
        05      Controlinput    Axis-1
        06      Controlinput    Axis-2
        07      Error日ag       Axis-1andaxis-2
        08      hternal/externaloutputO 
        09      lnternal/externaloutput1        
        10      Internal!externaloutput2        
        11      Internal/externaloutput3        
        12      lnterna1/externaloutput4        
        13      Internal/extemabutρut5 
        {4      1nternal/externaloutput6        
        15      lnternaレexternaloutput7        
lnternalResetFEag
StartCou耐Flag
ThisbitisusedasanlntemalResetFlag,butwhetherornotitisactuallyusedfor
resettingisdeterminedbytheresetconditionsetting.(Referto4-4CounterRe-
setConditions.}Whentheresetoperationisexecutedbymeansofthelnternal
ResetFlagalone,itisexecutedattherisingedge.
ThisbitspecifiesthestartofthecountTheoperationiscarriedoutaccordingto
thepresetfunctionselectionexplainedin9-3-70pθratingル70deOaオaSθfガη9s.
lfthepresetfunctionselectionissetsothatthecountisstartedbymeansofthe
StartCountFiag,thenthepresetwlllbeexecutedandthecomtstartedatthe
risingedgeoftheStartCountFlag(i.e.whentheStartCount日agisturnedON}.
lftheStartCountFlagandthelnternalResetFlagturnONsimultaneously(in
caseswherethelnternalResetFlagisusedforresetting),thecountwillnotbe
started.
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PreSetValueNumber
lfthepresetfunctionselectionissetsothatthecountisstartedbymeansofthe
externalcontrolinputsignal,thenthepresetwillbeexecutedandthecount
startedattherisingedgeoftheexternalcontrolinputsignal.
Thesebitsspecifythepresetvaluestobeusedwhenthecountisbegun.
Axis・1 08      07      06      Presetvalueused
Axis-2  14      13      12      
Designation     0       0       0       Presetva{ueO
        0       0       1       Presetvalue1
        0       1       0       Presetvalue2
        0       1       1       Presetva|ue3
        1       O       0       Presetvalue4
        1       0       1       Presetvalue5
        1       1       0       Presetvalue6
        1       1       1       Presetvalue7
ExtemalOutputEnableBit
Speciall/ORead
ComPletionFlag
ControlInputSignals
ErrorFlag
lnternalandExternal
Outputs
Thisbitdetermineswhetherornotexternaioutputswillactualiybeenabled.The
statusofthisbitcontrolsbothaxestogether,anditlsnotpossibletomakethe
settingforjustoneaxisortheother.WhenthisbitisON,outputsareenabled;
whenOFF,outputsaredisabled.
ThisbitremainsONwhiletheHigh-speedCounterUnitisprocessingWRIT
instructionsettings.Theresultswillnotbereflectedinthedataareauntilthisbit
tumsOFF.AftertheWRITinstructionhasbeenexecuted,thisbitwillnotturnON
againUntilthenextexeCUtiOnCyCle.
Thesesignalsreflectthestatusofexternalcontrolinputs.
ThisbittumsONwhenanerroroccursateitheraxis.Fordetails,refertoSθc施n
73ErrorProce5singaηdTroublθshooting.
Bits8to15reflectthestatusofinternallexternaloutputsOto7respectively,even
whenactualexternaloutputsaredisabiedbytheExternalOutputEnableBit.
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Secti◎n94
9・4
Appiicati◎nExampie
ThisexampleshowshowtheHigh-speedCounterUnitcanbeusedforcutting
measuredlengthsofmaterial.AssumethattheHigh-speedCounterUnithas
beenassignedwordsOOO7andOOO8.Thefollowingillustrationshowsthesys-
temCOnfigUratiOn.
一                                                              C500-CTO21High-speedCounterUnit                                 Externa|output3
'㎡             ''L             ・                      .       、臨==一ーユ、・}Exterrlaloutputs1,6,7  }SYSMACCVM1!CV-series                           
、EncoderinputsA,BOutputsEno◎der               Motor◎ontro‖er                                                                        「              
        MotorONSpeed(high!low)Brake                                                             Exlemaloutputo」                                
                                                                        External。uΦut㌧                               
                                                                        Ex恰rnal。utput2」                              
                                                                                                        
                                                                                        T▼             
○○○  Motor一                                                         Cutter                          
ノ1                                                                                             〔=⊥.  
ノB。bbi,○○                                                                                                   
Operation
ControlProcedure
lnthisoperation,onlytheprescribedlengthofcableisfed,andacu廿erisacti商
vatedtocutthecableatthetargetposition.
(1)Thebrakeisreleasedandthemotorisstartedatlowspeed.
(2)Themotorspeedisincreased.
(3)Beforereachingthetargetposition,themotorisslowedbacktoIowspeed.
(4)Themotorisstoppedaheadofthetargetposition,takingintoa㏄oun杜he
traveldistanCeduetOmomentum.
(5)Thebrakeisturnedonjustbeforethetargetposition・
(6)Whenthetargetpositionisreached,thecutterisactivated.
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Counterpresetvalue・`一`"－
ue●`一`"一'Count       鏡      :ll     ・直.                                                           
        .       .       ・              ・・                                            
        ・      ・・            ...     ・      ・      ・●                            
                                                                .・.                    
                i:      =               ll      :       =       ・.     .               
        ・      ・・            ..      ..      ・      .・     ・              ・      '.'.'.....靴'燃舗.s≧i'.._
        =       ・      .               :'      ・      ・      ■・    ・..    .       
        :       ・..    .       ・.     ..㌔    .       ㌧      .       ・      .       
        :       =       .               ・.     ・      .       ・・    .       .       
                1.                                                                      
                                                                                        
`       1                                                                               
Motoroperaセion
(Externaloutputo)
Speed(high/low)
(Externaloutput1)
Brake
(Externaloutput2)
Cutter
(Externaloutput3)
ON
OFF
ON(high)
OF罫(IOW)
…      'ξが(A)i
        
        ■
一
(B)
ON
H
(C)
OFF
ON
OFF
(D)=O
(E)
←一一(T)一→
－
ExamPleSettings
nem     Setvalue(SV)
Counterpresetvalue      10,000
ExternaloutρutOOFFvalue(A)     100
ExternaloutputlONvalue{B)       150
ExternaloutputlOFFvalue(C)      200
Externaloutput20Nvalue(D}       0
Extemaloutput20FFvabe(E)        50
Extemaloutput30FFvalue(T)       500ms
Wiring
WRITDataSettingS
TheincrementalencoderoutputsareconnectedtoencoderinputsAandB.
ExternaloutputOisconnectedtothemotorONterminalattinemotorcontroller.
Externaloutputlisconnectedtothespeedswitchatthemotorcontroller.
Externaloutput2isconnectedtothebrakesignalinputatthemotorcontroller,
Externaloutput3isconnectedtotheinputforthecu廿erdrivedevice.
DOOOOO  0001    Axis-1
DOOOO1  4700    Presetmode(BCDmode);Reset:lnternalResetFlag(↑);Offsetphasepulseinputs(x4multip1ier);PresetbyPresetRagindataarea.
DOOOO2  0100    ExtemaloutputOOFFvalue:100
DOOOO3  0000    
DOOOO4  0150    ExtemaloutputlONvalue:150
DOOOO5  0000    
DOOOO6  0200    Externaloutρut10FFvalue:200
DOOOO7  0000    
DOOOO8  0000    Externaloutput20NvahＬe:O
DOOOO9  0000    
DOOO10  0050    Extemaloutput20FFvalue:50
DOOO11  0000    
DOOO12  0050    Externabutput3retentiontime:50(500ms>
DOOO招  0000    PresetvalueO:10,000
DOOO14  0001    
NoteConfirmthattheprocessingofthesettingshasbeencompletedbycheckingthat
theSpecialIIOReadCompletionFlag(bitOlofwordn+1}isOFFinthenext
cycieaftertheWRITinstructionhasbeenexecuted.
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ProgramExamPle
A500    0110                                    
15      01              (191)「WRIT     #0015   OOOOOO  oo◎7}一一
→1     カF             』                      
011000                                          0"000
                                                
十]                                             o
                A500                            0110
                06                              01
                                                
                →1                             ←
A500                                            OOO7
14      (A㎞aysOFF)                                     06
                                                
¶                                              O
                                                0007
                                                07
                                                
                                                OOOO7
                                                08
                                                
A500                                            OOOO7
13      (AlwaysON}                                      15
                                                
¶                                              O
                                                OOO7
        ResetswRch                                      03
一                                              (
⇒DO                                            )
                                                0007
団artswltch                                             04
一                                              (
一◎o                                           )
0008                                            
11                                      (0]4)   
                                                
¶                                      [DIFD   
OO30    0007                                    0030
00      04                                      01
                                                (
→1     カF                                     )
0030                                            
01                                              
→トー                                          
MakessettingsatPCstartup.
SpecifiespresetvalueO,
Extemaloutp1」tsalwaysenabled.
lnternalResetFlagON,
StartCountFlagON.
Cutteroperationcompletion
(fallingedge)detected.
Cutcompletedindicatoroutput
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SECTION10
GateMode
Thissectionprovidestheinformationnecessaryforusingthegatemode,includinginfbrmationonoperatingconditions,data
areas,settings,andperfbrmancespecifications.Anapplicationexampleisprovidedattheendofthesection.
10-1
Operation
lO-1-1
10-1-2
NormalComtOperation
CumulativeCountOperation
10-2Perf()rmanceSpecifications
10-3
10-3-1
10-3-2
DataSettingsandMemoryAreas
OperatingMOdeDataSettings
DataAreas
10-4ApplicationExample
66778891
88888889
ノ
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SectionlO・1
10・1
Operation
lngatemode,thecountcontinuesonlywhilethestartcountsignal(eitheranex-
ternalcontrolinputorthelnternalInputFlag)isON.WhenthesignaltumsOFF,
thecountstops.WhenthesignalturnsONagain,thecountrestartsfromzere(in
normaigatemode)orfromthepresentcountervalue(incumulativegatemode).
lncumulativegatemode,thecountisresetbymeansofresetinputs.
Fordetailsregardingresetconditions,referto4・4Cot/nterResetConditions.
10・・1・1NormalCountOperation
EincoderinputsarecountedwhilethestartcountsignalisON.Whenthesignal
tumsOFF,thecountatthatpointisretained.WhenthesignalnextturnsON
again(attherisingedge>,thecountisresetandbeginsagainfromzero.
Encoderinput
MllEMlllIlRl111111-[ll"111111111111111111111111111111
C…t・t・rt・ig・al:IF」一－L」「__
Count
GateFlag
0
Begin◎◎unt
StepcountBegincountStopcount
:1,－
OperatingConditions
Counterinitialvalue:O
Countrange:-8,388,608to+8,388,607(BCD}
80000000to7FFFFFFF(binary)
←2,147,483,648to+2,147,483,647indecimal)
1fthecountexceedseithertheminimumormaximumvalue,underfioworover-
fiowerrorwillbegeneratedandthecountwillbestopped.
Thecountcanbeincrementedanddecremented.
EitheranexternalcontrolsignalorthelnternalInputFlagcanbeselectedforuse
aStheStartCOUntSignal.
Externaloutputsarenotperformed.
Thecountisresetaccordingtotheresetconditions.
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10・1・2CumulativeC◎untOperati◎n
EncoderinputsarecountedwhilethestartcountsignalisON.Whenthesignal
turnsOFF,thecountatthatpointisretained.Whenthesigna|nextturnsON
again(attherisingedge),thecountisbeginsagainfromthepresentvalue.The
countcanbereturnedtozerobyexecutingaresetaccordingtotheresetcondi-
tions.
Encoderinput
llHIII川州川1日目ll川州1川ll川1川1川1
Resetinput
Countstartsignal
:IF_⊥一___」「__
ON
OFF
C◎unt
0……'
Res8tStopcountStopcountStopcount
BegincountBegincountBegincount
GateFlag
:lilF.一頭一
1ーノ'
OperatingConditions
Counterinitialvalue=O
Countrange:-8,388,608to+8,388,607(BCD)
80000000to7FFFFFFF(binary)
(-2,147,483,648to+2,147,483,647indecimal)
lfthecountexceedseithertheminimumormaximumvalue,underf10wOrOver-
flowerrorwilibegeneratedandthecountwillbestopped.
Thecountcanbeincrementedanddecremented,
EitheranexternalcontrolsignalorthelnternalinputFlagcanbeselectedforuse
aStheStartCOUntSignal.
Externaloutputsarenotpossible,
、戊
10・2
PerformanceSpecifications
ltem    SpecificaUons   
Coeflicientinputsignals:OffsetphaseinputsUpanddownpulseinputsPulseanddirectioninputs    EncoderinputA:AphaselncrementpulsePulse EncoderinρutB:BphaseDecrementpulseDiredion
Externalinputsignab     Externalcontrolinputs:Staπcountsignal,resetsignal〈cumulativemodeonly)PulseinputZ:Resetsignal  
Externaloutputsignals   None    
Coe什icientrange        BCDmode:-8,388,608to+8β88,607Binarymode:-2,147,483,648to+2,147,483,647 
Multiplierfunction      ×1,×4{dfsetphaseinputsonly}   
Resetinterval   1.5msmin.       
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Section10・3
1e・3DataSettingsandMem◎ryAreas
10・3-XOperatingM◎CteDataSettings
Thefollowingdataissetforeachaxisingatemode.
BCDBinBit15
Wd+0+O
Wd+1+1
Wd+2+2
Bito
Axisdesignation
Operationalsettings
Sub-mode,startinput
AxisDesignation
OperationalSettings
Designateeitherorbothaxesbymeansofthefollowingsettings:
0000:Bothaxis-1andaxis-2.
0001:Axis-10nly.
0002:Axjs・-20nly.
WheneitherOOOIorOOO2isspecified,theaxisdatawillapplytothataxisonly.
WhenOOOOisspecified,theaxisdataforaxis-1andaxis-2isspecifiedinthat
orde川nthatcase,c`OOO2"mustbesetatthebeginningofthedataforaxis-2,and
thedatamustbecompletelysetforaxjs-1.
Settheoperationaldataforeachdigitasshownbebw.Oncethesettingshave
beenmadeforanaxis,theycannotbechangeduntilthepoweristurnedoff.
Bit15
BitO
BCDmode
Binarymode
151・1・Iol
D★官0          
                
                
Presetfunctionselection
lnputmode
Resetcondition
Operatingmode
PreSetFunctionSelection
Thepresetfunctioncannotbeusedingatemode,sosetthisto"o."
InputMode
0'123
Offsetphaseinputs(x4multiplier}
Offsetphaseinputs(xlmultiplier)
Upanddownpulseinputs
Pulseanddirectioninputs
ResetCondition
オココロコ　のロココやロロサコの
01234567
Z(↑),E,I
Z(↓),E,l
Z(↑),l
Z(↓),l
E(↑),l
Z(↑)
Z(↓}
1(↑)
Whenthestartinputdesignationis"OO,"resetconditionsettings"0,"``i1"and"4"
arenotpossible.TheabbreviationsZ,E,andlstandforpulseinputZ,external
controiinput,andlnternalResetFlagrespectlvely.Fordetailsregardingreset
conditions,referto4-4CoL/nter月'θsetConditions.
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SectionlO■3
Sub・mode,Startlnput
Bit15
Bito
1
、
ハ
L
Startinput
Sub-mode
1
∫
Sub・mode
Designatethesub-modebymeansofthefollowingsettings:
00:Normalcountmode
Ol:Cumulativecountmode
Startlnput
Designatethestartinputbymeansofthefollowingsettings:
OO:EixternalcontrolinPut
O1:lnternaNnputFlag
10・3・2DataAreas
ThefollowingtableshowsthefunctionsallocatedtotheHigh-speedCounter
Unitdataareaswheningatemode.Theexplanationhereisintermsofthe
2・wordmode.Forinformationconcerningthe4-wordmode,referto5-7〃OAI-
locationandルfθmoryConfi)uration.
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PataSettinsandMemoAreas
SectionfO●3
W◎rd   Bit     Func虎ion       
Beginningword(output)   000102  Reservedforsystemuse.Write-prot㏄ted.   
        03      lntemalResetFlag        Axis-1
        04      lnternallnputFlag       
        05060708        Notused.        
        09      lnternalResetFlag       Axis-2
        10      lnternallnput日ag       
        1112131415      Notused.        
Beginningwαd+で(input) OO      Reservedforsystemuse.   
        01      Specia日/OReadCompbtionFlag     
        02      Reservedforsystemuse.   
        03      GateFlag        Axis-1
        04      GateFlag        Axis-2
        05      Controlinput    Axis-1
        06      Co耐oli叩ut     Axis-2
        07      ErrorFlag       Axis-1andaxis-2
        08      Notused.        
        09              
        10              
        w               
        12              
        13              
        14              
        15              
InternalResetIFIag
InternalinputFlag
Speciall/ORead
ComPletionFlag
GateFlag
ControlInputSignals
ErrorFlag
ThisbitisusedasanInternalResetFlag,butwhetherornotitisactuallyusedfor
resettingisdeterminedbytheresetconditionsetting.(Referto4-4Counter月θ－
setConditわns.)WhentheresetoperationisexecutedbymeansoftheInternal
ResetFlagalone,itisexecutedattherisingedge.
ThisbitexecutesthecountwhenlnternallnputFlagisspecifiedasthestart
countsignal.lthasnofunctionwhen"externalcontrolinput"isspecified・(Refer
to"Star目nput"under70-3-70peratingんfodθD∂taSθ「抽gs.)
ThisbitremainsONwhiletheHigh-speedCounterUnitisprocessingWRIT
instructionsettings.Theresultswillnotbereflectedinthedataareauntilthisbit
turnsOFF.AftertheWRITinstructionhasbeenexecuted,thisbitwUlnotturnON
againUntilthenextexeCUtiOnCyCle.
ThisbitturnsONduringgateprocessing.
Thesesignalsreflectthestatusofexternalcontrolinputs.
ThisbitturnsONwhenanerroroccursateitheraxis.Fordetails,refertoSection
73ErrorProcess加gaηdTroubleshooting.
NoteWhenthecountisstoppedduetoanerror,itcannotberestartedsimplybyclear-
ingtheerror.Aftertheerrorhasbeencleared,thestartcountsignalmustbe
turnedONagain.
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A
licationExamle
SectionSO4
}
1e-4Applicati◎nExampge
ThisexampleshowshowtheHigh・speedCounterUnitcanbeusedformeasur-
ingproductdimensions,AssumethattheHigh-speedCounterUnithasbeenas-
signedwordsOOO2andOOO3.Thefollowingillustrationshowsthesystemconfig-
uration.
Externalc◎ntrol
jnputs
CsOO-CTO2i
High-speed
CounterUnit
SYSMAC
CVMI!CV-series
Operation
EncoderinputsarecountedwhilethephotoelectricswitchisON,andthedimen-
sionsofproductsmovingalongtheconveyerbeltaremeasured.ThePCdeter-
mineswhetherornotthosedimensionsareacceptable.
Pu|seinputs
lll田川‖川州llllllllll
Externalcontrolinputs
(Start/StOP)
Countpresentvalue
GateFlag
:1,」-L
0
:1,」-L_
!
AtPC
:1._」－
Wiring
WRITDataSettings
TheincrementalencoderoutputsareconnectedtoencoderinputsAandB.The
photoelectricswitchoutputisconnectedtotheexternalcontro日nput.
DOOOOO  0001    Axis-1
DOOOO1  5700    Gatemode(BCDmode);Reset:lnternalResetFlag(↑);Offsetphasepulseinputs(x4m嘘iplier);Presetoperatbncannotbeused,
DOOOO2  0000    Normaloountmode;Startcountsignal:Externalcontro|input
NoteConfirrnthattheprocessingofthesettingshasbeencompletedbycheckingthat
theSpeciall/0ReadCompletionFlag(bitOIofwordn+1)isOFFinthenext
cycleaftertheWRITinstructionhasbeenexecuted.
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Section10頑4
ProgramExamPle
A500020◎
1501
ogso
(191)
WRIT#OOO3DOOOOO
0002
0200
00
A8go
留♀。
0003
05
0◎030200
0003
触
(190}
READ#eOO2
(014)
DlFD
OOO3
003000
DOOOlO
O200
02
A500
06
宅80
0200
03
(013)
トーーー一一一一一一ーー一{DIFU
。8?o
A500
{075}
SUBしDOOOIODOOtOO
003001
(079}
CしC
DOO104
000305  瑞      (011)
                [KEEPOOOOOO
¶              
。8go
噌3
A9400
(075)
SUBL
(079)
CLC
DOOIO2DOOIO6
(Ol1)
KEEPOOOOO2
000000000003
000205
o器3
(Ol1)
KEEPOOOOOi
MakessettingsatPCstartup.
Readsc◎untvaluewhenphotoelectricswitch
turnsOFF.
Checkscountvaluewhenthereadiscomplete.
Checkswhethercountvalueis≧lowerlimit.
Outputsifdimensionsaretoosmall.
Checkswhethercountvalueis≦upperlimit.
Outputsifdimensionsaretoolarge.
Outputsifdimensionsarewithinstandards.
、
ComparisonDataAreas
OutputResults
92
Thefollowingdataareasareusedforcomparisonofvalues.
DOO100toDOOIOl
DOO102toDOO103
DOOIO4toDOO105
DOO106toDOO107
DimensionstoOSma[1:
DimenSiOnSCorrect:
DimenSiOnStOOIarge:
Lowerlimit
Upperlimit
DifferenCewithlowerlimit
DifferencewithupPerIimit
OOOOOON
OOOOION
OOOO20N
●
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SECTIONll
LatchMode
Thissectionprovidestheinformationnecessaryforusingthelatchmode,includinginformationonoperatingconditions,data
areas,settings,andperformancespecifications.
11-10peration
11-2Pe㎡brmanceSp㏄ificadons
U-3DataAreasandSettings
11-3-1
OperatingMOdeDataSettings
11-3-2DataAreas
舛959595%
ー
ー
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Operation
Section11・1
廿・1
Operatien
Iniatchmode,theHigh-speedCounterUnitbeginscountingencoderinputs
whentheHigh-speedCounterUnitisresetafterthemodesettingismade.This
internalcountcontinuesuntiltheHigh-speedCounterUnitisresetagain,butthe
countdoesn'tchangeuntiltheIatchsignaiisreceived.
ThecountissettotheinternalcountvaluewhentheIatchsignalgoesfromOFF
toON〈thelatchsignal'srisingedge)andthenewcountvalueismaintaineduntil
thenexttimethelatchsignalgoesON.
Encoderinput
1‖川酬llllllll川州llll川1川1川ll川lllllllHH‖III
CountstarVresetsignai
:1,∫－
ON
Latchsignal
OFF
lnternalceuntvalue
Countvalue
0
・`,・,,●.,,■.,●,...・.‥.・.,■.`.・・.・.,.,●.,・・..,‥.‥㌔、・♂.・.'・'`●                    ●..            ..      ..、..  、..            ■■■■■8●,■:∴.1・:・1=、'
                                                ・.                     
                        タ                                              
                                                                        
■.,■■■◆◆◆■●・..■1``                                                                   ,.'◆'.'.・..・...●.・
                                                                        ◆.'....・'.・.'r.'.'〉・♂.・..脚,.'〉..`...㌔●'・4'
1.◇w.w.'.傷'.◆.w.㌧..'・'・'・%'・'・w・'・w・…'・♂・・……                                                                 
O
lL・t・h
Counterreset
andcountstarts
Latch
L・tchlL・t・h
Counterreset
andcountstarts
LatchCompletedFlag
:1,一」一「_」一一「__
OperatingConditions
Counterinitialvalue:O
Countrange:-8,388,608to+8,388,607(BCD)
80000000to7FFFFFFF(binary)
(-2,417,483,648to+2,417,483,647indecimal)
Thecountstopswhenitreachesthemaximum/minimumvalueandanoverflow!
underflowerroroccurs.
Thecountcanbeincrementedanddecremented.
Externaloutputsarenotperformed.
Thecountpresentvalueisrefreshedwiththeinternalcountvaluewhenthelatch
signalgoesON(therisingedge).Boththeextemalcontrolinputandlnternal
LatchBitcanbeusedforthelatchsignal.
AresetcanbeperfermedwiththeresetconditionwhiletheUnitiscounting.
Fordetailsregardingresetconditions,referto4-4Co(ノntθrResetConditions・
NoteThecountpresentvalueisrefreshedeverylOmsfromthestartofcountinguntil
thefirsttimethelatchsignaigoesON.
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1)ataArea∫andSettins
Sectionlio3
11・2Perf◎rmanceSpecificati◎ns
ltem    Specifications  
Coefficientinputsignals:OffsetphaseinputsUpanddownpulseinputsPulseanddirectioninputs    Enc◎derinputA:AphaselncrementpulsePulse        EncoderinputB:BphaseDecrementpulsθDiredion
Externalinputsignals    PulseinputZ(countstartsignal)Externalcontrolinput(latchsignaり  
Externaloutputsignals   None    
Coefficientrange        BCDmode:-8,388β08to+8,388,607Binarymode:-2,417,483,648to÷2,417,483,647        
Multiplierfunction      ×1,×4(offsetphaseinρutsonly) 
Resetinterval   1.5msmin.       
11・3
DataAreasandSettings
11・3・fOperatingModeDataSettings
Ｔhefollowingdataissetforeachaxisinlatchmode,
Bit15BitO
Wd+OAxidesigation
Wd+10pelrationlsettigs
AxisDesignation
OperationalSettings
BoththeexternalcontrolinputandlnternalLatchBitcanbeusedforthelatch
signal.Thecountisstartedbyresettingthecounterafterthemodehasbeenset.
Designateeitherorbothaxesbymeansofthefollowingsettings:
0000=Bothaxis-1andaxis-2.
OOOI:Axis-10nly.
0002:Axis-20nly.
WheneitherOOOIorOOO2isspecified,theaxisdatawillapplytothataxisonly.
WhenOOOOisspecified,theaxisdataforaxis-1andaxis-2isspecifiedinthat
order.lnthatcase,"OOO2"mustbesetatthebegimingofthedataforaxis-2,and
thedatamustbecompletelysetforaxis-1.
Settheoperationaldataforeachdigitasshownbelow,Oncethesettingshave
beenmadeforanaxis,theycannotbechangeduntilthepoweristurnedoff.
Bit15Bito
BCDmodel61tltlol
Binarymode
PreSetfUnCtiOnSeleCtiOn
lnputmode
Resetcondition
Operatingmode
E★     白      0
                
                
                
                
PresetFunctionSelection
Thepresetfunctioncan'tbeusedinlatchmode.Setthisdigitto"O."
lnputMode
(Ud19一〔d
Offsetphaseinputs(×4multiplier)
Offsetphaseinputs(×1multiplier)
Upanddownpulseinputs
Pulseanddirectioninputs
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1)ataAreasandSettins
SectEon11・3
ResetCondition
23567
Z(↑),I
Z(↓),l
Z(↑)
Z(↓)
|(↑)
TheabbreviationsZ,E,andlstandforpulseinputZ,externalcontrolinput,and
internalresetflagrespectively.Referto4-4CounterResθtConditionsfordetails
regardingresetconditions.
11・3・2DataAreas
ThefoilowingtableshowsthefunctionsallocatedtotheHigh-speedCounter
Unitdataareaswheninlatchmode.Theexplanationhereisinterrnsofthe
2-wordmode.Forinformationconceming†he4-wordmode,referto571/0AI-
'ocationandルfθmoり/Configしiration.
Wαd    Bit     Function        
Beginningword(output)   000102  Reservedforsystemuse.Write-protected.   
        03      lntemalResetFlag        Axis・1
        04      lnternalLatchBit        
        05060708        Notused.        
        09      lnternalResetFlag       Axis-2
        10      lnternalLatchBit        
        1112131415      Notused.        
Beginningword+1(input)  OO      Reservedforsystemuse.   
        01      Sρecia川!OReadCompletionFlag   
        02      Reservedforsystemuse.   
        03      LatchCompletedFlag      Axis-1
        04      LatchCompletedFlag      Axis-2
        05      Controlinput    Axis-1
        06      Controlinput    Axis-2
        07      ErrorF|ag       Axis-1andaxis-2
        0809101]12131415        Notused.        
lnternalResetFlag
lnternalLatch8it
ThisbitisusedasanlnternalResetFlag,butwhetherornotitisactualiyusedfor
resettingisdeterminedbytheresetconditionsetting.(Referto4・4CounterRe-
setConditions.)
ＴhecountvalueissettotheinternalcountontherisingedgeofthelnternalLatch
Bitorexternalcontrolinput.
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1)ataAreasandSettins
SectionS1・3
　
LatChComPletedFlag
ThestatusoftheLatchCompletedFlagistoggled(OFF→ONorON→OFF)
eachtimethelatchsignalisinputandthecountvalueisreflected拍theREAD
dataarea.ThelatchedcountvalueisreflectedintheREADdataareaonceev-
ery10ms.TheLatchCompletedFlagwillbetoggledonlyonceifmorethanone
latchsignalisinputin10ms.
lftheCPU'scycletimeislongerthan10ms,itmightnotbepOssibletodetect
changesintheLatchCompletedFlagfromtheprogram.Thefollowingpregram
sectioncanbeusedtodeterminelatchtiming〈foraxis-2inthiscase).
ロ☆日
刊口口ロ04      [
間      
{190}
RE≡AD#OOIO口⊂】口口ムムムム
Speciall/ORead
ComPletionFlag
ControllnputSignals
ErrorFlag
ThisbitremainsONwhiletheHigh-speedCounterUnitisprocessingWRIT
instructionsettings.Theresultswillnotbereflectedinthedataareauntilthisbit
turnsOFF,AftertheWRITinstructionhasbeenexecuted,thisbitwillnotturnON
againUntilthenexteXeCUtiOnCyCle.
Thesesignalsreflectthestatusofexternalcontrolinputs.
ThisbitturnsONwhenanerroroccursateitheraxis.Fordetails,refertoSection
f3ErrorProcessingandTi「oub∫eshooting.
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SECTION12
Samp血gMode
Thiss㏄直onprovidestheinformationnecessaryforusing血esamplingmode,includingin劔mationonopera直ngconditions,
dataareas,settings,andperfb]㎜ancespecifica目ons.Twoapplicadonexamplesareprovidedat血eendofthesection.
12-1
12-2
12-3
12-4
Operation.....................
PerformanceSpecifications.......
DataAreasandSettings..................
12-3・・10peratingMOdeDataSettings
l2-3-2DataAreas..................
ApPlicationExamples
12-4-1
12-4-2
Example1:WeightMeasurement._._
Example2:SpeedMeasurement(Tachometer)
0001010103図04'05
1』-■ーユ哨工1工-』11
99
---------------------[End of Page 2816]---------------------



Operation
Section12・1
12・1
◎perati◎n
lnsamplingmode,theHigh-speedCounterUnitbeginscountingencoderinputs
whenthestartcountsignalgoesON(thesignal'srisingedge).Countingstops
a貴erthepresetsarnplingtimehaselapsed.lfthestartcountsignalgoesfrom
OFFtoONagainwh‖etheUnitiscounting,thecounterwillberesetandresume
countingfromO.
Encoderinput
‖ll川llll川1}1{山川11111‖11‖llll川1川llll
Controlinput
(startsignal)
Sampllngtime
:1,」L__L_
ON
OFF
lnternalOOUntValUe
SamplingFlag
－
←T→
0,
lC。unt・t。P・
Counterreset
andcountstarts
←T-→
`噌..・4..`・4∋`A■                                                                                                                                                                                                    
        q..             ...                                                     ・・.                   o・                                                     タ■.   ・....・                                
                                                                                                                                        ・                      否・    ■否・                          
                                                                                                                        ◆'・.・.."             ・                                                              
                                                                                                                                        .                       ...・・ ..・.                           
                                                                                                                                                                                                        
                                                                                                                                        ・                      否・                                    
                                                                                                                                                                                                        
.・:=1:...                                                                                                                                                                                                      
                                                                                                                                                                                                        
                                                                                                                        .‥'.'・.'                                                                              
        、                                                                                                                                                                                              
...ぷ.4.も、・                                                                                                                                                                                                  
                                                                                                                                                                                                        
令.                                                                                                                                                                                                     
                                                                                                                        ⑳.・.                                  ・                                      
・・モ・                        ■曾4                                                                                                                                                                           
                                                                                                                                                                                                        
                                                                                                                                                                                                        
lC。unt・t。P・
Counterreset
andc◎untstarts
:IF」一－L-一.一_「-L
OperatingConditions
Counterinitialvalue:
Countrange:
O
r8,388,608to+8,388,607(BCD}
80000000to7FFFFFFF(binary)
←2,147,483,648to+2,147,483,647indecimal)
Thecountstopswhenitreachesthemaximumorminimumvalue.
Samplingtimesettings:10to9,999ms(BCD)
10to65,535ms(binary)
Thecountcanbeincrementedanddecremented.
Afterthesamplingtimeelapses,thecountervaluewillbemaintaineduntilthe
startcountsignalgoesONagainortheresetconditionismet、
Thetypeoistartcountsignalandthesamplingtimecanbechangedevenafter
theoperatingmodehasbeenset.Whenthesamplingtimeischangedwhilethe
Unitiscounting,thenewsamplingtimewillbevalidthenexttimethatthecount
starts.
Eithertheexternalcontrolinputorabitcanbeselectedasthestartcountsignal.
Externaloutputsarenotperformed.
AresetcanbeperformedwiththeresetconditionwhiletheUnitiscounting.
Fordetailsregardingresetconditions,referto4-4CountθrResθtConditわns.
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DataAreasandSettins
Secti◎n12■3
12・2Perf◎rmanceSpecifications
Item    Spec赫ications  
Coefficientinputsignals:OffsetphaseinρutsUpanddownp山seinputsPulseanddiredioninputs    EncoderinputA:AphaselncrementpuIs白Pulse        EncoderinputB:BphaseDecrementpulseDirection
Extemalinputsignals     PulseinputZ(resetsignal)Externalcontrolinput(reset/startcountsignal)    
Eixternaloutputsignals  None    
Coefficientrange        BCDmode:-8,388,608to+8β88,607Binaワmode:-2,147,483,648to+2,147,483,647 
Multip踊erfunction      ×1,×4(offsetphaseinputsonly)  
Settings        Samplingtime{1-msunits)10to9,999ms(BCD}10to65,535ms(binary)     
Accuracy        Samplingtime+oノ_1ms    
Resetinterval   1.5msmin.       
12・3DataAreasandSettings
12・3-10peratingM◎deDataSettings
Thefollowingdataissetforeachaxisinsamplingmode.
Bit15
Wd+O
Wd+1
Wd+2
Wd+3
Bito
AxisDesignation
OperationalSettings
Designateeitherorbothaxesbymeansofthefollowingsettings:
0000:Bothaxis-1andaxis-2.
OOOI:Axis-10nly.
0002:Axis-20nly.
WheneitherOOOIorOOO2isspecified,theaxisdatawillapplytothataxisonly.
WhenOOOOisspecified,theaxisdataforaxis-1andaxis・-2isspecifiedinthat
order.lnthatcase,"OOO2"mustbesetatthebeginningofthedataforaxis-2,and
thedatamustbecompietelysetforaxis-1.
Settheoperationaldataforeachdigitasshownbe[ow.Oncethesettingshave
beenmadeforanaxis,theycannotbechangeduntilthepoweristurnedoff.
Bit15
Bito
8CDmode
Binarymode
171・
官
O
ー      F卜     曾      1       0       1
        ▲      ↑              ↑'     
                                        
                                        
                                        
Presetfunctionselection
l叩utmode
Resetcondition
Operatingmode
P『esetFunctionSelection
Thepresetfunctioncan'tbeusedinsampiingmode.Setthisdigitto"O."
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DataAreasandSettins
Section12・3
lnputMode
lnputSpecification
SamPlingTime
AU直12ハO
Offsetphaseinputs(×4mu|tiplier)
Offsetphaseinputs(×tmultiplier)
Upanddownpulseinputs
Pulseanddirectioninputs
ResetCondition
ロロコロココ　　ココ　　ロロリコ
0†234567
Z(↑)、∈,l
Z(↓),E,l
Z(↑),l
Z(↓),1
E(↑),1
Z(↑}
Z(↓)
1(↑)
Whenthepresetfunctionse廿ingis"4,"resetconditionsettings"0,""1,"and"4"
arenotpossible.TheabbreviationsZ,E,andlstandforpulseinputZ,external
controlinput,andlnternalResetFlagrespectively,Referto4-4CounterRθset
Conditionsfordeta‖sregardingresetconditions.
Specifythebitthatwillbeusedasthestartcountsignalbymeansofthefollewing
settingS:
0000:Externalcontrolinput
OOO1:lnternalinputbit
Specifythe4-digitsamplingtime,asshownbelow.
Bit15
Bito
匝git41Digit31Digit21Digitll
Ｔhefoliowingrangesarepossible=
BCDmode:OOIOto9999(10to9,999ms}
Binaryrnode:000AtoFFFF(10to65,535ms)
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1)ataArea∫andSettins
SectiOR12e3
12・3■2DataAreas
Thefo‖owingtableshowsthefunctionsallocatedtotheHigh-speedCounter
Unitdataareaswheninsamp目ngmode.Theexplanation・hereisintermsofthe
2-wordmode.Forinformationconcerningthe4-wordmode,referto5-7〃OAI-
locationandMemorγConfigura施η.
}
Word    Bit     Function        
Begimingword{output)    000102  Reservedforsystemuse.Write-protected.   
        03      |nternalResetFlag       Axis-1
        04      CountStanFbg    
        05060708        Notused.        
        09      lntemalReset日ag        Axis-2
        10      StanCountBit    
        1112131415      Notused.        
Beginnmgword+1(input)   00      Reservedforsystemuse.   
        01      Speciall/OReadCompletionFlag    
        02      Reservedforsystemuse.   
        03      SamplingFlag    Axis-1
        04      Sampling目ag    Axis-2
        05      Controli叩ut    Axis-1
        06      Controlinput    Axis-2
        07      ErrorFlag       Axis-1andaxis-2
        0809101112131415        Notused.        
lnternalResetFlag
CountStartFlag
Speciall/ORead
ComPletionFlag
SamPlingFlag
ControlEnputSignals
ErrorFlag
ThisbitisusedasanlnternalResetFlag,butwhetherornotitisactuallyusedfor
resettingisdeterminedbytheresetconditionsetting.(Referto4-4CounterRe・
setConditions.)Whentheresetoperationisexecutedby'meansoftheInternal
Reset日agalone,itisexecutedattherisingedge.
DependingontheinputspecificationintheWRITdata,thisbitcanbeusedas
theCountStartSignal.
ThisbitremainsONwhiletheHigh-speedCounterUnitisprocessingWRIT
instructionsettings.Theresuttswillnotbereflectedinthedataareauntilthisbit
turnsOFF.AftertheWRiTinstructionhasbeenexecuted,thisbitwiilnotturnON
againuntiltheneXtexeCUtiOnCyde.
ThisflagisturnedONwhentheUnitiscounting(sampling>.
Thesesignalsreflectthestatusofexternalcontrolinputs、
ThisbitturnsONwhenanerroroccursateitheraxis,Fordetails,reξertoSection
73ErrorProcessingaηdTrOt/bleshooting.
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AlicationExamles
Section124
NoteWhenthecountisstoppedduetoanerror,itcannotberestartedsimplybyclear-
ingtheerror.Aftertheerrorhasbeenc[eared,thestartcountsignalmustbe
turnedONagain.
12・4Appiicati◎nExampies
124・1Example1=
WeightMeasurement
ThisexampleshowshowtheHigh-speedCounterUnitcanbeusedtoweigha
workpiece.AssumethattheHigh-speedCounterUnithasbeenassignedwords
OOO4andOOO5.Thefoliowing川ustrationshowsthesystemconfiguration.
lncremental
encoder
Proximityswitch
forstarting
C500-CTO21
High-speed
CounterUnit
SYSMAC
CVMI/CV-series
Operation
Afterioadingtheworkpieceonthescale,waitashorttimeandreadthecount
value.Bywaitingashorttime,theoscillationsfromthescale'sspringswilldieout
andanaccuratecountvaluecanbeobtained.
Encoderinput
ll川111111
E・t…al・・・…1i・P・L－
SamplingFiag
        ●・
        =く一－Samp6ngtir申e≧…
1       ⑨:
.....,
C◎untpresentvalue
1
PCoperation
－
Wiring
TheincrementalencoderoutputsareconnectedtoencoderinputsAandB.The
proximityswitch'soutputisconnectedtotheexternalcontrolinput・
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Section124
}
WRITDataSettings
DOOOOO  0001    Axis-1
DOOOO1  F700    Samplingmode(binarymode);Reset:IntemalResetFlag(↑);Offsetphasepulseinputs{×4rnultiplier);Presetfunctioncan'tbeused,
DOOOO2  0000    Courltstartsignal:Externalcontrolinput
DOOOO3  OBB8    Samρlingtime:3,000ms
NoteConfirmthattheprocessingofthesettingshasbeencompletedbycheckingthat
theSpeciall!OReadCompietionFlag(bitOlofwordn+1}isOFFinthenext
cycleaftertheWRITinstructionhasbeenexecuted.
ProgramExamPle
即智(191}               
#OOO4DOOO◎0            
¶      升      [WRIT
響              
一十一          
                A留o
                引
瑠5{014}                
                
→1[DIFD                
卿(響(19。}             
                
→1     ナF     [READ#0002◎005
06P             
→卜            
                A8go
                →1
0004
06so
06?o
003000
DOOOlO
。680
。謬
MakessettingsatPCstartup.
Detectscornpletionofthemeasurementwhen
thesamplingflaggoesOFF.
The◎◎untpresentvalueisstoredinDOOOIOarld
DOOOIIafterthemeasurementiscompleted.
12・4・2Example2=SpeedMeasurement(Tachometer)
ThisexampleshowshowtheHigh-speedCounterUnitcanbeusedtomeasure
thespeedofamotor.AssumethattheHigh-speedCounterUnjthasbeenas-
signedwordsOOO4andOOO5.Thefollowingillustrationshowsthesystemconfig-
uration.
○
C500-CTO21
High-speed
CounterUnit
lncrementalEncoder
(Resolution:200pulses/rev◎lution)
SYSMAC
CVM1/CV-series
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Section124
Operation
Encoderinput
Pulsesfromtheincrementalencodercoupledtotherotatingaxisaremeasured
atfixedintervalsandthePCconvertsthesemeasurementstoretationalspeed
(RPMs).
illHllllHl田ll川ll川IlllllMlllllllHll.11Mlllll.lllll
1nternalinputbit
(anoutputfromthe
PC'sviewpoint)
SamplingFlag
⊥－
Samplingtime
Samplingtime
Countpresentvalue
'・…=・::…:…:i:…:i:…:i=i:]:…=…=…=i==::::::::::::::::・:・=・
㍑1=;きti・・s-mpl・
NumberofRevolutionsConversion
Theincrementalencoder'sresolutionis200p山ses/revolution,sotherevolu-
tiOnSperminUteare:
RPMs-Nu牒r晋1鷲1謬`1蒜60-P×kP。-P×音rpm
Wiring
WRITDataSettings
TheincrementalencoderoutputisconnectedtoencoderinputA.Nothingiscon-
nectedtoencoderinputB.Onlythepositivedirectionisused.
DOOOOO  0002    Axis-2
DOOOO1  7730    Samplingmode(BCDmode);Reset:lnternalresetflag(↑);Pulseanddirectioninputs;Presetfunctioncan'tbeused.
DOOOO2  0001    Countstartsignal:lnterna目nputbit
DOOOO3  1000    Samplingtime:1,000ms
106
---------------------[End of Page 2823]---------------------



A
licationExamles
Section124
ProgramExamPle
A500020◎               
15011191)               
「WRIT#0004DOOOOO               
刊      荘      L
㎜              
oo              
一十一          
                A500
                06
                『1
A500            
13      【032)  
¶      「MOVL#00000003』       
        (032)[MOVL#O。0。0010   
TOOO1           
OOOO            
→ト[TIM                
TOO◎0          
「TlMOOO1               
一{1    L!      
噸              
03(014)         
「DIFD          
→1』           
00300200                
OOO3{190                
        `y「■READ#00020005     
→1     11      L
0200            
02              
1トー           
                A500
                06
                →1
0200            
03(013)         
PDIFU           
叫1L            
◎030           
01      {076)[MULLDOOO14#OOO3   
一{1            
        (077)   
        DOOO20#0010     
        [DIVL   
0004
0200
00
o評
#0020
#OOlO
OOO4
04
DOOO14
06茎o
06go
003001
DOOO20
DOOO20
MakessettingsatPCstartup.
Setsthevalues℃OOO"and"0003'`inDO∞11and
DOOOIO.
Sets!heva|ues"OOOO"and"OOIO'1inDOOO13and
DOOO12.
TurnsONtheinternalinputbitevery3s.
(GoesOFFagainafterls.)
Detectscompletionefthemeasurementwhen
thesarapiingflaggoesOFF
ThecountpresentvalueisstoredinDOOOI4and
DOOO15afterthemeasurementiscompleted.
Afterthevalueisstored,itismultipliedby3/10
andstoredinDOOO20andDOOO21.
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SECTION13
ErrorProcessingandTroubReshooting
ThissectioRprovidesinformationtohelpidentifyandcorrecterrorsthatmightoccurduringoperation.
13-1ErrorProcessing
13-1-1
13-1-・2
13-1-3
13-2Troubleshooting
ErrorIndicatorsandOutputs
ErrerCOdes
Errorsin4-wordMOde(UsingMOV)
110
110
110
111
112
、戊
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ErrorProcessing
Secti◎n13-1
13・1
E『『◎『P『◎cessing
Thissectiondescribestheerrorindicatorsandoutputsthatshowwhenanerror
hasoccurredintheHigh-speedCounterUnitandexplainshowtocorrectthose
errors.
13■1■1Err◎rlndicat◎rsandOutputs
LEDlndicators
TheLEDindicatorswillshowwhenanerrorhaso㏄urredintheHigh-speed
CounterUnit.
Error   lndicatorstatus
WRITinstructionaxisspecificationerror   BothERRindicators(axesland2)willflash.
Othererrors     Theaffectedaxis'ERRindicatorislit.
ErrorFlag
ErrorCodes
TheHigh-speedCounterUnit'sErrorFlagwillbeturnedONwhenanerroroc・
curs.ThemethodfgrcheckingtheErrorFlagisdifferentin2-wordmodeand
4-wordmode.
2・wordMode
ＴheErrorFlagisbitO70ftheinputword(n+1)allocatedtotheUnit.Checkthe
statusoftheflagnormaily(1/Orefresh).
4・wordMode
Afunctioncorrespondingtothe2-wordmode'sinputwordisallocatedtoad・・
dressFFintheHigh-speedCounterUnit'sreadmemory.BitO70fthiswordisthe
ErrorFlag.ReadthestatusofthiswordfromtheHigh-speedCounterUnitwith
therandomreadcommand(whentheMOVinstructionisused)ortheRD2
instruction.Fordetails,refertoSectionsDataConfigurationandProgramDθ－
velopment.
ThecauseofanerrorcanbedeterminedfromtheerrorcodestoredintheREAD
data(addressO4foraxis-1,addressOgforaxis-2).RefertoSθc施nsDataCon-
iiguratわnandProgramDevθわρmentfordetailsonreadingtheREADdata.Re・
ferto73-7-2E了rorCodesformoredetailsonerrorcodes.
13・1・2Err◎rCodes
Thefollowingtableliststheerrorcodesandprovidesprobableremediestothe
causesoftheerrors.The"XX"attheendofanerrorcodewMcontainthe2-digit
hexadecimaladdresswheretheerroroccurred.
Errorcode       Meaning UnifsstatUS     Remedy
01XX    Therewasamistakeinthetransmitteddata.(WRITinstruc　iondataerroり        ERRindicator:Lit(affectedaxisor〕ly)Externaloutputs:OFF(af「ectedaxisonly)Count:StopPed(a育ectedaxisonly)       RetranSmittheinStrUCtiOnwithcorrectdata.
0201    Thecountexceededthemaximumfortheoperatingmode.(Ove㎡lowerror)   ERRindicator:L口(affectedaxisonly)Externaloutputs:OFF(affectedaxisonly)Count:StopPed(affectedaxisonly)  `Resetorpreset.
0202    Thecountfellbelowtheminimumfortheoperatingmode、(Underfbwerror) ERRhdicator:Ut(affededaxisonly>Externaloutputs:OFF(affectedaxisonly)Count:StoPPed(affectedaxisonly)     Resetorpreset.
03XX    AWRITinstructi◎ndataerrorandoverfbw/underflowerroroccurred.    ERRindicator:Lit(affectedaxesonly)Externaloutputs:OFF(affectedaxesonly)Count:StopPed(affectedaxesonly)  Re討ansmittheinstructionwithcorrectdata,andresetαpreset,
0400    Therewasamistakeinthetransmittedaxisspecificatbndata.(WRITaxisspecificationerror)       ERRhdicator:Flashing(Bothaxes)Externaloutputs:O.K.(Bothaxes)CountlContinues(Bothaxes)   Retransmittheinstru(オionwithcorrectdata,includingtheaxisspecifier.
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ErγorProceぶ∫ing
Section13・1
Errorcode       Meaning Un托'sstatUS    Remedy
05XX    AWRITinstructiondatae㈹randaWRITaxisspecificationerroroccurred. ERRindicator:Lit(dataerroraxis)Flashing(theotheraxis)Externaloutputs:OFF(dataerroraxis)O.K.(theotheraxis)CountStoPPed(dataerroraxis)Continues(theotheraxis)     Retransmittheinstructionwithcorrectdata.
0601    Anove汁bwerrorandaWRITaxisspecificationerroroccurred・  ERRindicator:Lit(overflowaxis)Flashing(theotheraxis)Extemaloutputs=OFF(ove6bwaxis)O.K.(theotheraxis)Count:StoPPed(overfbwaxis)Continues{theotheraxis)   Retransmitwithcorrectdata,includingtheaxisspecHier,andresetorpreset.
0602    Anunde汁bwerrorandaWRITaxisspecificatbnerroro㏄uπed.   ERRindicator:Lit(underfbwaxis)Flashing(theotheraxis)Externaloutputs:OFF(mder刊owaxis)O.K.(theotheraxis)Count:StopPed(underflowaxis)Continues(theotheraxis)      Retransmitwithcorr6ctdata,includingtheaxisspθcifier,andresetorpreset,
07XX    AWRITinstructiondataerror,WRITaxissρecificatbnerror,andoverflow/underfbwerroroccurred. Somecombinatbnofthestatusgivenabove.    RetransmitwithcorreCtdata,andresetorpreset.
13・1・3Errorsin4-w◎rdMode(UsingMOV)
WhentheUnitisin4-wordmodeandtheMOVinstructionhasbeenused,an
errorisindicatedbya2-digithexadecimaierrorcodewrittentobits4throughll
ofwordn+3whenthe"endcommand"isexecuted、
…p・・{
1・p・t{
Bit15
Wordn
Wordn+1
Wordn+2
Wordn+3
Bito
                        
                        
                        AX
        ERRCODEI                
n:Firsta|locatedword
ERRCODE:Errorcode
AX:Axiswhereerroroccurred,
ThespossibleerrorcodesareIistedinthefollowingtable.
Errorcode       Name    Meaning
00      Normalcompletion        Normalcompletbn
01      Commandcodeerror        Thecommandcodewasn'tO,1,2,0rF
02      Addressoverllowerror    Thespecifiedaddresswasgreaterthan5D{orrandomwriteorgreaterthanOgforrandomread.
03      WRITdataerror   Therewasamistakeinthesettingsdatatransmittedforarandomwritecommand.
04      Othererror      Theerrorcausedbysomethingotherthanthecommand.
Thevalue"AX"inbitsOto30fwordn+2indicatestheaxisinwhichtheerroroc-
curred.
AX=1:ErrOrOCCurredinaxls-1,
AX=2=Erroroccurredinaxis-2.
AX=3:Errorsoccurredinbothaxes,
CommandcodeerrorsandAddressoverflowerrorsarecheckedregularlyand
bit30fwordn+3isturnedONifthereisanerror.Othererrorsarecheckedonly
whentheendcommandisexecuted.
lftheendcornmandisexecutedandseveralerrorshaveoccurredsincethelast
endcommandwasexecuted,onlythemostrecenterrorwillbedisplayed.The
previouserrorcodew|‖beclearedwhentheendcommandisexecuted.
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Troubleshootin
Section13.2
13・2
Tr◎ubgesh◎◎ting
UsethefollowingtroubleshootingtableiftheHigh-speedCounterUnitisn'toper-
atingnormallyorisn'toperatingasexpected.
Symptom Possiblecauses
TheRUNindicatordoesn'tlight.    Checkwhetherthepowersupplyvoltageiswrong.
        CheckwhetherthetotalcurrentconsumptionofUnitsmountedtothebackplane
        exceedsthecurrentcapacityofthePowerSuρplyUnit.
        CheckwhetheranerrorhasoccurredintheCPU.
        CheckwhetherthereisasourceofnoiseneartheUnit.
        Theremightbeamalfunctbninthehardwareifnoneoftheitemsaboveare
        causingtheproblem.
Extemaloutputswon'tgoON.        CheckwhethertheExternalOutput∈nableBitisON.
(indicatorswon'tgoON,either.)   lftheUnitisinlinearmodeorcircularmode,checkwhethertheoutputpatternhas
        beensetintheoperatingmodesettings.
Externaloutputswon'tgoON.       Checkwhetherpowerisbeingsupplledtotheexternaloutputsattemina旧18.
(indicatorsgoON,though.)        Checkwhetherthevoltagesuppliedtotermina旧18isdifferentfromtheoutpu目oad
        voltage.
        CheckwhetherthefuseinthebackoftheUnithasbbwn.
        Checkwhetherthe佃seinthebackoftheUnitisinstalledallthewayintoitsholder.
        Ｔheremightbeamalfunctioninthehardwareifnoneoftheitemsaboveare
        causingtheproblem.
Thecountercountsincorrectly.    CheckwhetherthereisapowerIineclosetothesignalwiring.
        Makesurethatthetwisted-paircable'sshieldisgroundedto100Ωorless.lfthe
        groundisbad,itmightbebesttodisconnecttheshieldfromtheground.
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dataareas,96
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加ubleshooting,112
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12-VDCvoltage-outputencoder.sinkload,19
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1ine-driveroutputencoder,Am26LS31,20
recommendedwires,17
terminalblock,17
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axisdesignation,36
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