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No.6182
0MRONCorporation
Pleasereadandunderstandthismanualbeforeusingtheproduct.PleaseconsultyourOMRON
representativeifyouhaveanyquestionsorcomments,
WARRANTY
OMRON`sexclusivewarrantyisthattheproductsarefreefromdefectsinmaterialsandworkmanshipfora
periodofoneyear(orotherperiodifspecified)fromdateofsalebyOMRON.
OMRONMAKESNOWARRANTYORREPRESENTATION,EXPRESSORIMPLIED,REGARDINGNON・
lNFRINGEMENT,M∈RCHANTABILITY,ORFITNESSFORPARTICULARPURPOSEOFTHE
PRODUCTS.ANYBUYERORUSERACKNOWLEDGESTHATTHEBUYERORUSERALONEHAS
DETERMINEDTHATTHEPRODUCTSWILLSUITABLYMEETTHEREQUIREMENTSOFTHEIR
[NTENDEDUSE.OMRONDISCLAIMSALLOTHERWARRANTIES,EXPRESSORiMPLIED.
L』valTATIOＬMSOFL』ABIL'τγ
OMRONSHALLNOTBERESPONSIBLEFORSPECIAL,INDIRECT,ORCONSEQUENTIALDAMAGES,
LOSSOFPROFITSORCOMMERCIALLOSSINANYWAYCONNECTEDWITHTHEPRODUCTS,
WHETHERSUCHCLAIMISBASEDONCONTRACT,WARRANTY,NEGLIGENCE,ORSTRICT
LIABILITY
lnnoeventshalltheresponsibilityofOMRONforanyactexceedtheindividualpriceoftheproductonwhich
liabilityisasserted.
INNOEVENTSHALLOMRONBERESPONSIBLEFORWARRANTY,REPAIR,OROTHERCLAIMS
REGARDINGTHEPRODUCTSUNLESSOMRONISANALYSISCONFIRMSTHATTHEPRODUCTS
WEREPROPERLYHANDLED,STORED,INSTALLED,ANDMAINTAINEDANDNOTSUBJECTTO
CONTAMINA「10N,ABUSE,MISUSE,ORINAPPROPRIA「EMODIFICATIONORREPAIR.
1
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No.6182
Aρρ,'cationCons'derations
Sこ〃7フ1B'IL'τγFORUSε
OMRONshallnotberesponsibleforconformitywithanystandards,codes,orregulationsthatapplytothe
combinationofproductsinthecustomer'sapplicationoruseoftheproducts.
Atthecustomer`srequest,OMRONwillprovideapplicablethirdpartycertificationdocumentsidentifying
ratingsandlimitatiensofusethatapplytotheproducts.Thisinformationbyitselfisnotsufficientfora
completedeterminationofthesuitabilityoftheproductsincombinationwiththeendproduct,machine,
system,orotherapPlicationoruse.
ThefoSlowingaresomeexampjesofapplicationsforwhjchparticularattentionmustbegiven.Thisisnot
intendedtobeanexhaustivelistofallpossibleusesoftheproducts,norisitintendedtoimplythattheuses
listedmaybesuitablefortheproducts=
・Outdooruse,usesinvoMngpotentialchemicalcontaminationorelectricalinterference,orconditionsor
usesnotdescribedinthismanual.
・Nuclearenergycontrolsystems,combustionsystems,railroadsystems,aviationsystems,medical
equipment,amusementmachines,vehicles,safetyequipment,andinstallationssubjecttoseparate
industryorgovernmentregulationst
・Systems,machines,andequipmentthatcouldpresentarisktolifeorproperty.
Pieaseknowandobserveallprohibitionsofuseapplicabletotheproducts.
NEVERUSETHEPRODUCTSFORANAPPLICATIONINVOLVINGSERIOUSRISKTOLIFEOR
PROPERTYWITHOUTENSURINGTHA「THESYSTEMASAWHOLEHASBEENDESIGNEDTO
ADDRESSTHERISKS,ANDTHATTHEOMRONPRODUCTSAREPROPERLYRATEDANDINSTALLED
FORTHEiNTENDEDUSEWiTHINTHEOVERALLEQUiPMENTORSYSTEM.
PROGRAnaMABLEPRODucrs
OMRONshallnotberesponsiblefortheuser'sprogrammingofaprogrammableproduct,orany
COnSeqUenCethereOf,
2
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No,6182
Disclaimers
CHA州GE'ハlSPEC'円α4η0ハIS
Productspeciflcationsandaccessoriesmaybechangedatanytimebasedonimprovementsandother
reasons.
Itisourpracticetochangemodelnumberswhenpublishedratingsorfeaturesarechanged,orwhen
significantconstructionchangesaremade.However,somespecificationsoftheproductsmaybechanged
withoutanynotice.Whenindoubt,specialmodelnumbersmaybeassignedtofixorestablishkey
specificationsforyourapplicationonyourrequest.PleaseconsultwithyourOMRONrepresentativeatany
timetoconfirmactualspecificationsofpurchasedproducts.
DIMENSIONSANDVItEIGHTS
Dimensionsandweightsarenominalandarenottobeusedformanufacturingpurposes,evenwhen
toIerancesareshown.
PERFO]Fi「」MAハ7CEDATA、
Performancedatagiveninthismanualisprovidedasaguidefortheuserindeterminingsuitabilityanddoes
notconstituteawarranty.ltmayrepresenttheresultofOMRON`stestconditionsandtheus餅smust
correlateittoactualapplicationrequirements.ActualperformanceissubjecttotheOMRONWarrantyand
LimitationsofLiabiiity.
ERRORS/WDα〃SS'αVS
Theinformationinthismanualhasbeencarefullycheckedandisbelievedtobeaccurate'howeverno
responsibilityisassumedforclerical,typographical,orproofreadingerrors,oromissions.
3
---------------------[End of Page 7495]---------------------



・
、
---------------------[End of Page 7496]---------------------



3G2ソ45-CTOO1/C7012
3G2A6-CTOOl
High-speedCounters
月θbruaり〆7990
PreρaＬredtbrOMRO∧fbY:
TerryLadwig
BrentWinchester
NikFrengle
DA7石C,伽c.,JAPAN
---------------------[End of Page 7497]---------------------



　
RV
---------------------[End of Page 7498]---------------------



Notice
OMRONproductsaremanufacturedforuseaccordingtoproperproceduresbya
qualifiedoperatorandonlyforthepurp◎sesdescribedinthismanual.
Thefellowingconventionsareusedtoindicateandclassifynotesofparticularin-
terestinthismanual.Alwaysheedtheinformationprovidedwiththem.
DANGER!
Caution
Note
1,2,3_
lndicatesinformationthat,ifnotheeded,couldresultinlossofIifeor
senouslnsury・
lndicatesinformationthat,ifnotheeded,couldresultinminorinjuryor
damagetotheproduct.
lndicatesinformationofparticularinterestforefficientandconvenient
operationoftheproduct.
|ndicatesthatthefollowinginformationwillbedisplayedinlistformat.
◎OMRON,1990
Allrightsreserved.Nopartofthispublicationmaybereproduced,storedinare-
trievalsystem,ortransmitted,inanyform,orbyanymeans,mechanicai,elec-
tronic,photocopying,recording,erotherwise,withoutthepriorwrittenpermission
ofOMRON.
NopatentliabiiityisassumedwithrespecttotheuseoftheinformationcontaiRed
herein.Moreover,becauseOMRONiscon$tantlystrivingtoimproveitshigh-qual-
Ryproducts,theinformationcontainedinthismanualissubjecttochangewithout
notice.Everyprecautionhasbeentakeninthepreparationofthismanual.Never-
theless,OMRONassumesnoresponsibmyforerrorsoromissions.NeRherisany
liabilityassumedfordamagesresultingfromtheuseoftheinformationcontained
in廿1ispublication.
V
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FeatUres
Section1・"ll
1-1
Featu『es
TheCTOOIsaresix-dig誼BCD(BinaryCodedDecimal)High-speedCounterscom-
patiblew誕hC-Seriessens◎lssuchasRotaryEincoders.Theyarecapableof
countingclockpulsesatspeedsofupto50kHz.Counterscanbeusedforposition
controlorhigh-speedmeasurementwhenconnectedtovarioussensors.
TheCTOI2isareversiblepresetCounterforusewithpulseoutputdevicessuch
asRotaryEncoders.AlthoughitsoperationissimilartothatoftheCＴOOls,ithas
severaladvantages:
・TheCTOI2canbeusedwiththeIntelligent1/ORead/WritelnstruCtionsforpro-
grammlng・
●Upto8coincidenceoutputscanbeset.
●TheCountervaluecanbechangedviapresetsduringoperation.
●Twotypesofinputsignalscanbeused:phased'nferentialpuIseinputandpulse
anddirectioninput.Thus,theCTO12iscompatiblewithawidevarietyofsen-
sors.
●Threesetsofinputandoutputvoltages(5,12,and24VDC)canbeused.
　
2
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',(・・
∠AboutthisMa肌口L。
High-speedCountermodels3G2A5-CTOOIand3G2A6-CTOOIareSpecialレOUnitsfortheC500and
C120seriesofProgrammableCo耐ro‖ers;High-speedCounterm◎del3G2A5-CTOI2isdesignedforuse
w口htheC1000HandC2000}→seriesofProgrammableControllers.Thismanualexplainstheoperationand
functionseftheseCounters.BeforeincorporatingaHigh-speedCounterinyourPCsystem,familiarize
yourseifwithboththeCounterandthismanual.
Thismamalisorganizedasfo‖ows:
S㏄tionlintroducestheCounters'componentsandprovidesinformationontheDIPswitch(es)andwiring.
Section2describestheoperationoftheCounterandoperatingmodes.
Section3givesexamplesofapPlicationsandprogramming.
ix
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Indi'catersandComponents
Sectionle2
1-2
9ni
r
n
－
ThefollowingfigureshowsthecompOnentsoftheCTOOIHigh-speedCounters.
DIPswitch
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panel)
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lndicators
COUNT:Countindicator
UP:lncrementindicator
DOWN:Decrementindicator
PV>SV:Presentvalue>SetValveindicator
PV=SV:PreseRtvalue=SetValueindicator
PV<SV:Presentvalue<SetValueindicator
+12V:12Vindicater
Note
TheCTOOIshaveoneDIPswitch,locatedbehindtheindicatorpanel.To
gainaccesstotheDIPswitch,removetheindicatorpanelwithastandard
screwdriver.
3
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IndicatorsandCompenents
Section1治2
Front
3G2A5-CTOOI
3G2A6-CTOOI
Note
A蹴10ughthe3G2A5-CTeOland3G2A6-CTOOId耐erinextemalappear-
ance,theyareoperatedidentically.(The3G2A6-CTOOIisshippedwithno
externalhousing;'itisdesignedtobemounteddirectlyinaRl/0Unit.)
lnthismanuai,thesemodelsarereferredtocolleCtivelyasCTOOIs.
lndicators
ThefollowingtableshowsthefunCtionsoftheindicatorsontheCTOOls.
Indicator       Functbn
COUNT   Uwhen◎ountinputlisOFF.UnlitwheneountinputlisON.
UP      LawhenCounterisincrementing.
DOWN    L口whenComterisdecrementing.
PV>SV   L仕whenPresentValueisgreaterthanSetValue.
PV=SV   L江whenPresentValueequalsSetValue.
PV<SV   L註whenPresentValueislessthanSetValue.
12V     Lawhen12Vp◎wersupplyforsensorisnormal.
Note
TheinnialsPVandSVStandforPresentValueandSetValue,respec-
tively.
4
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Indicαtorsanば(泌7η狽onents
Section"1・2
ThefollowingfigureshowsthecomponentsofaCTOI2High-speedCounter.
Front
lndicators
Othrough7:Extemdoutputs
CNT=Countinputindicator
lNC:lncrementindicator
DEC:Decrementindicator
RST:Resetindicator
PRST=Presetindicat◎r
MODI=lntelligentl/ORead!Writemodle
MOD2:Commandmode
lnputiOutPutterminalblock
ForconnectionwithinputcSeVices
suchasEncodersandoutput
ioads.
Pndicators
ThefollowingtableshowsthefunCtionsoftheindicatorsontheCTO12.
Indicator               Function
Othrough7       Externaloutputs LRwhentheircorresp◎ndingoutputsaretumedON.
CNT     Countinput      LitwheninputAisOFFandunlitwheninputAisON.
INC     Increment       L廿whenCounterisincrementing.
DEC     Decrement       L註whenCou耐erisdecrementing.
RST     Reset   LitwhenCounterisreset.
PRST    Preset  L仕whenCounterispreset.
MOD1    lntelIigentl/ORead/VVr置emode   UwhenCounterisinhtelligentl/ORead/Writedatatransfermode.
MOD2    Commandmode     L辻whenCounterisincommanddatatransfermode.
5
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SystemConfiguratt'ons
Section1・3
1・-3
Sm
nfi
コ
rln
High-speedCountersoanpertormavarietyoffunctionsinthec◎ntrolsystem.Ｔhe
followingsystemconfigurationusesaHigh-speedCountertodeteminewhether
theIeng‡hofawotkpieceisaoceptable.Theworkpiecesontheconveyerpassa
photoeleCtricswitch,whoseoutputisusedteStartandstopthecountingofpulses
fromanEncoder.ThepulseoountisusedtodeterminetheIengthofthe
workpiece.Thislengthischeckedagainstthestandard,andtheworkisejectedif
itisoutoftheacceptablerange.
OUtPUtU"it＼/C◎unte「
s'"'一一
ひ●
C5∞PC
ElectromagneticsolenOid
(ejedsdefectiveworkpieces)
!
1
Photoelectricswitch
(detects
workpieces)
Encoder{for
measurlng
conveyer
movement)
o
←
O
Motor
Conveyer
s-x'
6
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SystemConfigurations
Section1■3
Thenextsystemconfigurati◎nexampleshowsaCounterdetectingthepositionof
aworkpieceasitpassesonaconveyer.Positionischeckedbymeansofthepulse
inputfromtheEncoder,andtherequiredoperationsareperformedonthe
workpieceasitpassesthevariousstations.
OutputUnitCounter
ピ■
劃
■
吟e
Motor
OutputsOthrough3
"・、
ぎ二
Pro◎essindicatofs
:・6
C5∞PC
Transfer
hand
ControlinputiN1
lnputSAandB
O
Station2
Station1
Photo-
eledric
Workpiece
switch日
O
Conveyer
Encoder
7
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SystemConfigur刎2'ons
Sectionf・3
ThissystemconiigurationexampleshowsaCounterbeingusedtomeasurethe
massofaworkpiece.Enooderpulsesarecountedforafixedperiedafterthe
workpiecehasbeenplacedonascale.Theworkpieceisweighedonlyafterall
vibrationhasstopped.
Proximityswitchfor
countsignal
OtherexamplesandtheassociatedprogrammingarediscussedinSec施n3Pro-
grammingExamρles.
8
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Precautions
Sectien1・4
1-4
Precautions
WhenmountingorremovingaHigh-speedCounter,firstturnOFFthepowersup-
pliestob◎ththeCounterandthePC.
TheHigh-speedCountercontinuestooperateevenwhentheoperationmodeof
thePCischangedfromRUNorMONITORtoPROGRAM.Ifinputpulsescontinue
tobefedtotheCounterandthecountvaluefal[swithinthesetrange,thecorre-
spOndingoutputwilltumON.Thus,oncetheCounter'scoincidencedataissetand
itsoutputsareenabled,theoutputsw‖loperateregardlessofthePC'soperation
mode.
Toadlusttheoriginanddebugaprogram,firstsetthecoincidencevaluesanden-
abletheoutputswhileinRUNmode,thenswitchtoPROGRAMmode.However,
asasafetyprecaution,besuretoprovidecircuitrytoshutdownequipment,such
asmotors,thatisconnectedtotheoutputs.
置fanl/ObuserroroccurswhentheCounterisconnectedtoaCIOeOHorC2000H
PC,thePC'sRUNoperationwilistopandallOutputUnitswilltumOFF.ＴhePC
willthensendahardwareresetsignaltoallthel/OUnitsandtheCounterwillre-
tumtothesamestatusasatinitialpOwerapplication.TheCounterwi]1notbereset
ifitismountedonaRemotel/ORack.
1fanレObuserroroccurswhile{heCounterisconnectedtoaC500PC,the
CounterwilloperateasifswitchedtoPROGRAMmode.Theretore,whenusinga
C500PC,tumOFFthe◎utputsviaanext,ernalcircuitorturnOFFthepowertothe
PC.
AllC-seriesPCsperformahardwareresetduringaCPUerror.
　
9
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DIPSwitehSeta'ngs
Section1-5
1・一・5
DIPih
in
SettheCounter'sDlPsw艮ch(es)beforeoperation.Depending◎ntheCounter
model,theDlPsw口ch(es)areusedtodeterminecounti叩utmode,responsefre-
quency,sensoroutput,reset/presetmode,reset/presetcond碇ions,anddatatrans-
fermode.
10
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DIPSwitchSettZ'ngs
Section1-5
CTOOlDIPSwitch
Set加gs
TheDIPswitchisIocatedbehindtheindicatorpanel.Togaina㏄esstotheDlP
switch,removetheindicatorpanelwithastandardscrewdriver.
                                                PinSe廿ingsandFunctions
                                                Commandinputmode1:lnthismode,theCountercquntseachleadingedgeofcountinput1.Thepro-gramspecifiesincrement(UP),ordecrement(DOWN).Thesignalofcountinput2isignored.Commandinputmode2:lnthismode,theCountercountseachIeadingedgeofcountinput1;countin-put2specifiesUPorDOWNoper瓠ion.TheCounterincrem旬tswhentheinputlevelofoountinput2ishigh,anddecrementswhencountinput2islow.Phased耐erentia川nputmode:lnthismode,theCounterincrementsordecrementsdependingonthephasedifferencebetweencounti叩utsland2.Whencountinputlprecedescountinput2by90。attheleadiligedgeofcountinput1,theUPoperatbnisspecifiedatthetrailingedgeofcountinput1.Whencountinputlfo‖owscounti叩ut2bygO。attheleadingedgeofcountinput1,theDOWNoperationisspecified.
        ●Count inputmode                               
        ON日1   日日23  4       日5     日6     
                                        .       
        ON目1   日日23  4       日5     圏6     
                                        `       
        ON81    日i23   4       日5     1日6    
                                        1       
        ●      Responsefrequency                               Responsefrequency30Hz(withcontadinput):1Useonlyw註hcommandinputmode1;setsresponsefrequencyofoountinputlto30Hz.Responsefrequency50kHz(withsolidstateinput):Usablewitha匡lcounthputmodes;setsresponsefrequencyofbothcountinputlandcountinput2to50kHz.
        ON1     23      日4     5       6       
                                                
        ON1     1-23    目4     15      6       
                                                
        ●Sensor        output  type                    
                        `       目7     8       SettoOFFwhenaPNP4ypeoutputsensoriscomectedtoinput1;other-wise,settoON.
                        」                      
                        .       .7      囲8     SettoOFFwhenaPNP-typeoutputsensorisconnectedtoinput2;other-wise,settoON.
                                                
NoteToensurecorrectoperation,confirmalIsettings.
11
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DIPSwitchSettings
Section1-5
Cl「012DipSwitchSettings
Svvltchθs
SWI
ON圏
SW2
日目■■■
ON8
日目
PinSettiRgsandFunctions
CountinputmOde
SW2
SW2
PhasedMerentialinputmode:
Determinesincrement!decrementoperatioa
accordingtophasedifferencebetweenAand
B.
Pulseanddir㏄tioninputmode二
Determinesincrement/decrementoperation
viaINC/DECsignalatEncoderinputB.
Resp◎nsefrequency
SW1
SW1
30Hzmax.(contaCtinput):
Useonlywithpulseanddirectioninputmode.
SetsEncoderinputAfrequencyto30Hz{max).
50kHzmax.(ne-contaCtmode):
Usewitheitherinputmode.SetSmaximum
frequencyforbothEnc◎derinputsto50kHz
(30kHzforphased'fferentialinpUtmode).
Counterreset/presetmode
(ViaeXternalCOntrOlSignal(S))
SWI.
Presetmode:
Presetdatais℃OOOOO'up◎ninitialpOwerappli-
cation.Apresetsetsthecountertethepreset
vaiuesentbythePC.
SW1
Resetmode:
Aresetsetsthecounterto`00000ぴ.
C◎unterresetipresetconditions
(relatibBshipbetWeenEXTandZphasesignals)
SW1
SW2
国甘-
㎝
SWI
SW2
圏]-
㎝
CounterreseUpreSetmbdet=
CounterisresetipresetwhenEXTandZ
phasesignalsareONsimultaneously(1◎gi-・一・、
calAND)・:
C◎unterreset/presetmode2:
Counterisreset/presetwhenEXTsignaland
firstZphasepulseareONsimultaneously
(bgicalAND).
12
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DIPSwitchSedings
Secti◎n1-5
Switches
SWI
ON8田■■■
SW2
ON圏品品日日
PinSettingsandFunctions
SW1
SW2
闘]-
㎝
SWI
SW2
門圏-
㎝
EXTcontrol
signal
PulseinputZ
Counterreset/presetmode3:
Counterisreset/presetwhenEXTsignal
(latched)andthefirstZphasepulseareON
simultane◎usly(logicalAND).
Counterreset/presetmode4:
Counterisreset/presetviaEXTsignalonly.
Model
－
Mode2
－
Mode3
Mode4
Datatransfermode
SW1
SW1
Mode1:lntelligentl/0Read/Writemode
UsewhenCounterismountedonaPCor
Expansionl!ORack;blocksofdataare
transferredviaintelligentl/ORead!Write.
Mode2二Commandmode
UseonlywhenCounterismountedona
Remotel/ORack;comrnandsaretransferred
viaMOV.
NoteToensurecorrectoperation,confirmailsettings.
13
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Wiring
Sect拍n1-6
16
…
ThissedionexplainshowtowireinputstotheCounter'steminalblock,Forthe
Counteゴssignalandp◎werleads,usetWistedpairshieldedcable.Avoidrunning
signalandp◎wersupplyIeadsinthevicin碇yofotherhighvoltageIines.
14
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Section1・6
1-・6N..1
TerminalBEocks
TheCountershaveaterminalblockconnectorforwiringtodevicessuchasEn-
coders.ThefollowingisablockdiagramfortheCTOOIs二
12V
Countinput1
OV
12V
Countinput2
OV
Resetinput+
Resetinput－
>output
OV
Coincidence
output
OV
Coincidence
output
OV
                        12VV                                                    ≠⊇監.ザA～岡・～w網一                                                 Counterpreset                                                                                                                                                                   ⊃江o器葛乎oo<Σむう〉の
                                                                                                                                                                                                                                                                        ±ぢq言o>a≡                                    
                                                                                                                                                Presetdata                                                                                                                                                              
                        ■      』                                                                                                              ▼・)ケ                                                                                                                                                         
                                                                                                                                                                                                                                                                                                                
        、                      '                                                                                                                                                                                                                                                                               
                                                堂号8£皇江                                             ±ぢ9二soo                                      δ芒8.巴三〇.9)ムマo口oo                                                                        」      》δξ匡Φ一ΦcL⊃駕〉                                                                                  
                                        ●                              ●一                                    一                                                                                                                                                                                              
                                                                                                                                                                                                ⊃                                                      s                                                       
                                                                                                                                                                                                                                                                ア000000                                                
                                                                                                                                                                                                                                                                                                                
                                        ●                                                                                      一                                                                                                                                                                              
                                        'inputlinputinput       亀`・・r◎02一言「5--oo`-30Hz/50kHz嘱rOO                                                                                                &                                                                       Carry                                                                                   
                                                                                                                                                                                                                ←      000000reset                                                                                     
        r⑳⑳剛 Command・Co叩anddiffere品al                                                                                                                                                                                                                                                                                             
                                                                                                ≧言晋一                                                                                                                                                                －flagreset                                             
                                                                                                                                                                                                                                ↑Flag                                                                          
                                                                                                                                                                                                                                                                一99999∈L                      望oo二留百中oo<Σの〉の         //      
                                                                                                                                                                                                                        999999check                                                                                     
                                                                                                                                        OR                                                                                                                                                                      
                                                主音82三江                                              &                                                                                                                                                                                                               
                                                                                                        皐                                                                                                      レ                                              －flagAFIagreset                                                
                                                                                                                                                ▲1     ト                                                                                                                                                      
                ●                                                                                                                                                                                              Reset                                                                                           
                                                                                                                                                                                                                                                                                                                
                                                                                                        Up/Down                                                                                                                                                                                                 
                                        ●                                                                                                                                                                                                                                                                      
                                                                                                                                                                                                                                                                                                                
                                                                                                                                                                                                                                                                                田■●                          
                                                                                                                                                                                                Countergate                                                                                                             
                                                                                                                                                                                                                                        SetValuepreset                                                                  
                                                                                                                                                                                                                                                                                                                
                                                                                                                                                                                                                                                                                                                
                                                                                                                                                                                                                                        ¶      r                                                               
                                                                                                                                                                                                                                                                                                                
                                                                                                                                                                                        」      δ苛㌔Ω.εoo                           く=     3…ト題罷                       '                                               
                                                                                亘}8£2江                                                                                                                                                                                                                               
                                                                                                                                                                                〉ア                                                                                                                            
        '、     ./                                      ＼                                                                                                                                                                                                      くSetValue                                              
                                                                                                喝                                                                                                                                                                                                              
                                                                                                                                AND                                                             4       ぬ      ●・            b>                                                                              
        '-      '                                                                                                                                                                               、      7               一く                                                                                    
                                                                                                                                                                                                                                                                                                                
                                                                                                                                        ↑                                                                      Ψ                      ■一=●Coinddbncereset                                                                  
                                                                                                δ五88ち£江                                                                                                                                                                                                            
                                                                                                                                                                                                                                                                                                                
                                                                                                                                                                                                                                                                                                                
                〔                                                                                                              AND嬬                                                   Memory                                                                                                                  
                                        ●                                                                                                                              』                                                                                                                                      
                ・∠                                                    X                                                               ↑                                              亀                                                                                                                      
                                                                                                                                                                                                                                                                                                                
                                                                                                                                                ●12V           ■              70utputenab{e                                                                                                                           
                                                                                                                                                                                                                                                                                                                
                                                                                                                                                                                                                                                                                                                
                                                                                12VDCPowerSuppl)                                                                                                                                                                                                                                
                                        ●」」                                                                                                                                                                                                                                                                  
                                                                                                                                                                                                                                                                                                                
        '                               ■'                                                                                                                                                                                                                                                                     
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『Wirin9
Section1■6
TheiollowingdiagramshowsterminalblockallocationsfortheCTOOIs.
EXte『nalconnections
Powersupply
forioad
Powersupply
forload
Powersuppiy
forIoad
0
〕〕〕〕
四v
EncoderinputA
EnooderinputB
Resetinput
PresentValue>
SetValueeutput
Coincidence
oUtput
Countinputsignal
1
衿(ひ
ー♪き?'【-』
→
一
一
●
●
●
一
■
ee・"0.3
◆◆
‥‥
のロ
蓮
1.4
2.5
12V
8
NoteBecauseaHigh-speedCounteroperatesataspeedof50,000countsper
second,avoidconneCtingloadsandwiringthatmaygeneratenoiseatthe
coincidenceoutputterminals.
↑erminalblockallocationsfortheCTO12aresimiiar.Theyarelistedinthefoliow-
ingtable.
16
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Section1・6
RowA    Pinno.  RowB
EnooderinputA:12VDC     0       ErlcoderinputA:24VDC
EnooderinputA:OV        1       EncodermputA:5VDC
EnooderinputB:12VDC     2       Enco(幻rinputB:24VDC
EnooderinputB:OV        3       Enc◎derhputB:5VDC
PIＬlsehputZ:12VDC      4       PulseinputZ:24VDC
PulseinputZ:OV  5       Pulseir】putZ:5VDC
Extemalcontrolhput12/24VDC      6       Extemalcon廿olinput12/24VDC
Extemalcontroli叩utOV   7       Extemalcontrolinput5VDC
        8       
Extemaloutputo  9       ExtemaloutputsOthrough3,COM:OV
Extemaloutput1  10      Extemalo鴫)utsOthrough3,COM:OV
Extemaloutput2  11      ExtemalouφutsOthrough3,COM:OV
Extemaloutput3  12      ExtemaloutputsOthr◎ugh3,COM二〇V
ExternaloutputsOthrough3PowerSupply:5to24VDC    13      ExtemaloutputsOthrough3,COM:OV
Extemaloutput4  14      Externaloutputs4through7,COM:OV
Extemaloutput5  15      Extemaloutputs4through7,COM:OV
Extemaloutput6  16      Extemalou茸)uts4through7,COM:OV
Extemaloutput7  17      Extemaloutputs4through7,COM:OV
E苅ernaloutputs4thrOtＬgh7PowerSupply:5to24VDC  18      Extemaloutputs4through7,COM:OV
NoteThepOwersupplyterminalstobewiredforEncoderinputsA,B,andPulse
inputZdifferdependingonwhetherthesupplyvoltageis5,12、or24
VDC.ThesupplyterminalstobewiredfortheExternalcontrolinputdiffer
dependingonwhetherthesupplyvoltageissor12/24VDC.Whenwir-
ing,besurethatterminalCOnnectionsarecorreCt.
ExternaloutputsOthrough3and4through7aresupPliedviaseparate5to24
VDCandCOM(OV)extemaipowersupplyinputs.ThesetwosetsofpOwersup-
plyinputsarenetinternallyconnected.
Reversingthesto24VDCandCOM(OV)terminalswillcausetheinternaIfuseto
bbw,disablingtheUnit.Neverreversetheconnections,asthisinternalfuseisnot
user-replaceable.
WhenwiringEncoderinputsAandB,takethefollowingprecautionstominimize
theeffectsofeleCtricainoise:
7,2,3...
1
2
3.
UsetWistedpairshieldedcableforwiringEncoderinputsAandB;connect、
theshieldtoground.
KeeptheleadsefEncoderinputsAandBasshortaspossibleandavoidrun-
ningthemintheviCinityOfeleCtriCalnOiSeSOUrCeSSUChaShighvOltage
powe「Iines.
Ifpossibte,useastablepOwersupPly,separatefromotherinput/outputpower
supPlies,fortheEincoder.
17
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Wirin9
Section1・6
1--6--2
,CircuitWi巾gExamPles,
ThisseCtionillustratespOssiblewiringexampleswithEncoders.Thefellowingex-
ampleshowsthewiringforanEncoderwithA,B,andZphaseoutputs.
ExampSe1=24VDCopen
Encoder                                                 G                               恥rSτPlyA      
                        24VDC24VDCPowerSupplyOV                                                                 
                                                                                                
                                                        ○●                                    
                        Shieldedtwis給dpaircable●                                                                      
….鍵v                                                                                  L)      Ou一
                                                                        ●lA→'                 
        ●へく戸別〆里OW        lA→                                                                            
        、」W24whputB柏M12      )                                                       ,●18→'                、      、。/
        ●へくハ5       lB→                                                                            
〆〆    o路」W241蜘Z●W12                                                                       、lZ→」        戸      、.ピ
                、IZ→、                                                ■                              一一
        ●へくハ5¥OV                                                                                    
        、      '               」                      、工E=                          )       、グ
                                                                                                
High・speedCounter
ERcoder
18
---------------------[End of Page 7522]---------------------



w滅η9
Sectiont■6
Exampge2=12VDCvoltage
output(sinkgoad)Encoder
                                        Φ                              『-ppli         
                        12VDC12VDCPowerSupplyov                                                         
                                                                                        
                                                                                        
                                        ○■                                            
                        ●      Sheldedtwistedpajrcable                                 仁      oo      ,}
        1。p.,AＬW24←W12                                               ●lA→                          
                                                                                44』    
                lA→                                                                    
        ●へくハ5∨O∨                                                                          
        、」W24 )                                       《●IB→《              ))      '、一。ピ       
                                                                                《ξ'L  
〆lnputBパ1叩utZ〆      φ」W12●へくハ5∨      lBo造－h                                                                        
        24V12                                                   lZ→    、      '、一。ン       
                                                                                        
                                                                                ミ'》   
        w5∨0～ん       lz→、                                                                  
        、      '                                       (               '               
                                        工E=                                    '、一ピ 
High・speedCounter
Encoder
NoteHigh-speedCounterinputisOFFwhenEpcoderoutputis"H"andON
whenEncoderoutputis"L."
/一へ
19
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Exampge3=5VDCvoltage
outpuせ(sourceload)
Enceder
                                                        G                                       
                        5VDC5VDCPowerSupplyOV                                                                   
                                                                                                、
                                                        0●             '               、'     
                        Shieldedtwistedpaircable●                                                                      
        輌A.離                                                                  、      '、     '
                                                                                ＼山W、〆               
                                        Encoder。岬utl:                                         ●      
        ●へく(5〆OW    lA→、                                                  《)                     
        、」VV、24hputB・～～《12       「18                                            `                               
                                                                                へ榊●〆                
                                                                                        ●      
                                        ●                              《4`、''                        
        ●へくハ5∨     ∨o喝一極                                                                               
〆lnputZ〆      24W                             .・                                                     
                                                                                ヘゾ〉い●〆            
        12                                                                                      
                                                                                                
        宰w:、  'lZ→、                                                 、                      
                                                                                                
        、      .                                                                               
                                                工E=                                            
High・speedC◎unter
Encoder
NoteBesuretheONvoltageissufficient.
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SectionS・6
EXtemalControlinputWiring
12to24
VDCPower
Supply
、
、
、ll'
'
ゴ
Filter
12to24VDC
OV
(i)
12124V
5V
OV
High・speedCounter
○
Twistedpaircable
Sensor
output
Sensor
21
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Wi㎡㎎・
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Extemal◎utputWiring
TheiollowingdiagramshowsthewiringwhenoutputsOthrough3areconnected
torelays,andoutputs4through7arec◎nneCtedtoＴTLdevices.
                        Hlgh・speedCounte『                                     ④                                                      5to24VDC5to24VDCPowerSupplyOV   
                5to24VDC』                                      、                                                                      
                                        、囹    '、OOutputo'    'OutputO                                                                        
        営8」OΦ≧占                                                                    (                                               
                        一4【＼『ト'」一        ●              、●OutpuU'     )Output1、                      巴Reb                   ●Q                     
                                ■】【■槽1                                                                                     SwitchingcapaciWdependsup◎nthevoltage.RefertoAρ一ρθηdkθSρec荊Ca-810ηs.  
                        4'」    u)」4           、,Output2'     'Output2、                                                                      
                                4』■'                                          R。晶                                           
                        一(議㎡」       ■',,、囹               、Output3'      'Output3、                      RelaVanable・reSlstors                  ●                      
                                '■五蛤         7、hFuseCOM5A(OV)'      '                                                                       
                                                                                                                                
                                ●              O{)O、5,12,24VDC        )、                                                                     
                                                                                                                        5VDC5VDCPowerOVSupply   
                                                                                                ④                              
                                                、●Output4'    '、                                                     一              
                                                                ●》～～-4                                                      ∈)     
        ξeOΦ≧占                      ,、、、團                                       』                                                      
                        雀      、7`    .       、gOutput5'     '       ■●    '                                       レ.             
                                '       、                                                                                      
                        一イ蓋＼ミ陶一一        ●P酬           、●Output6     )、                                                             Output4レOuゆut5レOutput60utput7        
                        4＼戴'」        ●P'    目      《      '、     一              Bu什ers                                         
                                「1`            Output7〆                                                                               
                        /コ員   19              '、FuseCOMO.5A(O～り    'uPull・upresistors(4.7kΩ)                                                     レ              
                                                                                                                                
                ●                              ～                                                                      ()utputvo口agesfOrOutputsOthrough7      
                                                                                                                        OutputONLow     
                                                                                                                        OutputOFFHigh   
22
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High・speedCounte『                                                                             OVExtemaIPowerEISupply
                5to24VDC                                                                
                                                ●●Outputo'                    一      
                                                                                
        ←50」OΦ〉…δ                         人闘            、!(、  』              OVOutputbadPowerE2Supply
                                                                ア』』  ●      
                                /▼＼           、●Output1'    '＼こツ'、▲                    
                                        人■1                                   
                                /＼●   一由囲  、●Output2'    '＼こフ@        、'             
                        一      /〉     ●囲    、Output3       )㊥     ●              
                                /＼●   FuseCOMO.5A(OV)'                OlReay                  
                                                                                
                ●σr)◎、                                      )                       
Note
MakesurethattheeXternalPowerSupplyvoItageisnotiessthantheout-
putloadPowerSupPlyvoltage;otherwiseerrorsmayoccur・
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0perationStructures
2-lQperatingModes
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2_2
2-3
2_4
2-5
26
2-7
2-8
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PulseandDirection
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222233333344
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OperatingModes
Section2■1
2-1
－
TheCTOOIandCTO12Counterscanbeoperatedinseveralmodes.Thissection
describesthesemodesaswellastheceuntingspeedcharacteristicsoftheCount-
ers.
TheCounterscanbeincrementedordecrementedbetWeenOOOOOOand999999.
Withinthisrange,500000through999999aretreatedasnegativevalues.The
CTeOlshavethreeinputmodes:commandinputmode1,commandinputmode2,
andphasedifferentialinputmode.TheCTOI2hastwoinputm◎des二phasediffer-
entialinputmode,andpulseanddirectioninputmode.Allinputmodesincludea
resetinput.SettheDlPswitchtoselectthedesiredmode.
ThePresentValueofaCTOOICounteriscontinuallycomparedtoasinglePreset
Value.TheappropriatesignallightstoindicatewhetherthePresentValueis
greaterthan,equalto,orieSSthanthePresetValue.
TheCTOI2CountercomparesthePresentValuetoamaximumof8presetcoinci-
denceranges.WhentheCountervalueiswithinoneoftheseranges,specified
outputsareturnedON.Thesameoutputmaybespecifiedforeneormoreover-
lappingranges,inwhichcasetheoutputwillbeturnedONwhenevertheCounter
valueiswithinoneormoreoftheranges.TherangesspecifiedfortheCTO12
mustbebetWeenOOOOOOand999999.・
Thethreeinputmodesofth'eCTOOlsareexplainedbelow.
2-1-1
T1
TinMde
CommandI叩utMode1
TherearetWocountinputsandaresetinputontheterminalblock.Countinputl
carlbeconnectedtosolid-stateorcontactinputs;countinput2canbeconnected
onlytosdid-stateinputs.lfthecontrolsystemrequiresveryhighcountingspeeds,
notethatsolid-stateinputscanbecountedatspeedsofupto50,000Hz.When
inputlisconnectedtoacontacti叩utthisspeedisfeducedtoamaximumof30
Hz.SettheDIPswi{chaccordingly.
Whenincommandinputmode1,theCountercountseachIeadingedgeofcount
input1.TheprogramspecifieseitherUPorDOWNcounting.Ｔhesignalfrominput
2isignored.
Commandi叩utmodel
l"itia'ci"diti.nsen'ng(byp「eq「am)
Countinput1
UP/DOWNcount
◎ommand
(program)
Presentvalue
Up←D・w・一十一一－
Up－
26
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OperatingMedes
Section2・1
CommandInputMode2
Whenincommandinputmode2,theCountercountseachIeadingedgeofcount
inpuM;countinput2specifieseitherUPorDOWN.Thecountisincremented
whencounti叩ut2isON,anddecrementedwhencountinput2isOFF.
Commandinputmode2
Countinput1
Countinput2
(UP1DOWN
countcommand)
PresentValue
棚c『di-g                       (bypr◎gram)                                                    
                                                `謬i.   i難§   鮒…=莞         
                i翻     感葱ii簗iSR     懸翻    、■〆㌦.・亀..◆・     　………i…iii覇                ≒:・::=:・:・:':・:1   縢騰翼  
口■)                           =               ・…・…・・総・苺…顯・……嚢……………・・、…,、謬,,・・…,…、、嶽蕊、…謬・…………謬・…・…・…ミ・…………ミミ・・……・欝                      ・'辞   
                                        :.s             訪      i囎.i繕         
                                                :i:>i::::::i=::i:;::::i::::::ε::::::::::=:::::::・:::・::ひま=蕊1:}=・蹴==特           ヒ:==:ls:1:i:・:・:{1交:'蒋簸   ◆沖x}=:::叱    雛灘難藁…鑛…難…蟹鑛翻
                                                                                
10000001                x999999)        '999998、       x99999り        (999998)        (999999X…∞O           (・・…1X       …。・2)        (・・。・・3
                                                                                
D・w・-Up
CTOOIPhaseDifferential
InputMode
lnthismode,thedifferenceinphasebetweencountinputsland2determines
whetherthecountwillbeincrementedordecremented.Whentheleadingedgeof
countinputlprecedescountinput2by90。(1!4T),theUPoperationisspecified
atthetrailingedgeofcountinput1.Whencountinputifotlowscountinput2by'
90。,theDOWNoperationisspecifiedattheleadingedgeofcountinput1.
Permissibiephasedifferenceerrorrangeis±45。.
Phasedifferentiali叩utmode
lnitialoonditionsetting(byprogram)
Countinput1
Countinput2
P「esentValue
        ↓:                             ㌔'"・-・-・'・:・"織認                                                                                 、w-「                                  蕊i簗i1…       
                        羅                                      .～茂榊蕊■慰絡繰x      .'""・㌔ワ∴㌔::ミ:s:::::::::購馨                       ::挽=:::頴:::':':::::1=ll'                      …      …i、..、.議    4鯉ili…                                        
                                                        .・1.、...,                                                             4...                                                    
:離離iiilii                                                                                                                                                     翻                      
                        議,iiiiiii董    畿      :購i:i:i:ii・i:liii                     ・・    慾孫i顯iii:ili:i:i蝋            顯_.=呂㌔輔翼・:1                       1'.'・.`4」.▲...◆㌔.・.㌢4            繍                                      灘欝…灘        
                                                                ・i::'                                                                                                          
                                                                騰…_1                                                                                                          
                                        ・=・:・:・     .・=w           .                                                                                                       ・`     .'・・..・..◆.、◆..
                                                                                                                                                                                
000000                          、…,・う/              ＼・∞・・2)                            (oo・・。1)                     (.…∞・)                                               (・∞oo1X・・…2                        
Up
D。w・-Up－
2-1m"2
TO120eratinModes
TheCTOI2CountershavetWoinputmodes:phasedifferentialinputmodeand
pu|seanddirectioninputmode.UseDIPswitch20ntheCounter'sbackpanelto
selectthemode.
CTOI2PhaseDifferentiaE
InputMode
jnthjsmode,thedifierenceinphasebetweenoountinputsland2determines
whetherthecountwillbeincrementedordecremented.Whentheleadingedgeof
countinputlprecedescountinput2by90。(1/4T),theUPoperationisspecified
27
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Section2-1
/{
atthetrailingedgeofcountinput1.Whencountinputfollowscountinput2byge。,
theDOWNoperationisspecitiedattheleadingedgeofcountinput1.
Permissiblephasedifferenceerrorrangeis±45。.
Phasedifferentiali叩utmode
Encoderinput1
Encoderinput2
PresentValue
{
PulseandDirectionlnput
Mode
ThepulseanddirectioninputincrementsordecrementstheCounteraccordingto
theON/OFFstatusofinput2attheleadingedgeoftheinputlsignal.The
Counterwilldecrementifinput2isregisteringtheOFFsignal,andincrementif
input2isregisteringtheONsignal.
Enc。d。,i。p。tlＬrL「山「L[_口_[_「LrL
Encoderinput2
`
`
`
ー
`
`
`
`
l181
8
`
↓
`
I
I
ー
'
1
`
一
一
`
8
Illl,
1
`
1
」
1
■ー
ON
OFF
PresentValue
10
9
8
7
6
7
8
9
10
(
福。1。,面,9    Decrement               lncrement       
`               ●              ●
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Section2・2
2-2
nin
h
P
rnilEn
BoththeC'rOOIandCTOI2Countershaveaphasedifferentiali叩utmede,in
whichthephasedifferenceoftheinputsdetermineswhetherthecountwillbein-
crementedordecremented.ThemaximumpuisefrequencypOssibleforphase
differentialinputsisdeterminedbythespecificationsofthelncrementalEncoder
connectedtotheCounter、ThefollowingexampleshowscalculationsforaCTOI2
connectedtoanlncrementalEncoderwitharesolutionof500pulses/revolution.
DirectionofrotationisasviewedfromtheendoftheEncodershaft.
CounterclockwiseRotatien
h31。∋
ON
l叩utA
OFF
－CCWdirection
→{k-t!4T±1/8T(90・±45・)
lnputB
ON
OFF
ClockwiseRotation
ト～劃一→CWdi「ecti.n
lnputA
ON
OFF
lnputB
ON
OFF
－ザ1""一一1/4T±1/8T(goo±450)
Sincetheoutputphasedifferenceis90。±45。,theminimumphasedifferencethe
Encoderiscapableofproducingis90。-45。=45。.BecausetheCTO12requiresa
phasedifferenceofatIeast3microsecondsβmicrosecondsmustbeequaltpor
lessthan45。/360。.Theperiod,T,mustthereforebeatIeast24microseconds;this
representsamaximumfrequency(1/T)ot41.7kHz,orapproximately83,'1)satthe
Encoder'sresolutionof500putsesperrevolution(41700÷500=83.4).Thisisthe
maximumfrequencyatwhichthisEncodercanbeusedwiththeCTO12.
NoteTheminimumpulsewidthmustbeconsideredwhenusingtheresetinput
Z.WiththeCＴOl2,thepulsewidthofthisi叩utmustbe8microseconds
orgreater,andthereturnfrequency,allowingforsoftwareprocessing
tjme,mustbelOkHzorless.
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VpandZ)ewnPulses
Section2.3
2-3
－
Withseparateupanddownpulseinputs(commandinputmode20ttheCTOOS),
theCountervalueisincrementedordecrernentedontherisingedgeottheappro-
priateinput.Here,sensorscouldreplacetheEncoderstoprovideinputsAand8.
TheCountercanberesetbyconnectingtheresetinputZtoasensororswitch.
Eincoderorsensor
Counter
30
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PulseandZ)irection
Section24
2・-4
.PulseandDirection
Withpulseanddirectioninputs,theCountervalueisincrementedordecremented
ontheleadiRgedgeoithepulseinput.WhenthedirectioninputisON,theCounter
valueisincremented;whenthedirectioninputisOFF,theCountervalueisdecre-
mented.ThedirectieninputshouldbeswitchedbetWeenONandOFFonlywhen
thepulseinputisOFF.TheCountercanberesetbyconnectingresetinputZtoa
SeRSOrOrSwitCh、
E「lc◎derorsensor
Pulselnput
Directioninput
T
DCp◎wersource
Sensororswitch
Resetinput
Counter
1叩utA
lnputB
lnputZ
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DataTransfe7tS
Section2・5
2-5
Data1「ransfe『S
ThePresentValueotaC◎unter,andrangelimitsettingsoftheCＴ012,canbe
changedusingdatatransfersfromaPC.Datatobetransferredmustbeprepared
intheappropriateforminthePCdataarea.Datatransferspecificationsarede-
scribedinSθctiOn2」5-2DafaTransferModθs.Thissectiondescribesdatatrans-
fertiminglnrelationtoPCscantime.
2-5-1
－
Theiollowingdiagramshowsthetimingandrelativedurationoftheoperations
performedduringscantime:
lnitialprocessing
onpower
application
Commonprocesses Servicingperipheraldevices      lnstructionexecution    1/Orefresh
lnputandoutputdataistransferredduringthePC'sl/Orefreshcycie.Thismeans'
tha杜hePC'sacknowledgmentofCounter'sstatus,andtheCounter'sacknowledg-
mentofPCcommands,aredelayeduntilthenextl!Orefreshcycle.Thisisi‖us-
tratedbelow.
→卜Scantim・→卜Sca・tim・→トa口m・→卜Scantim・一十s・a・・im・一ト
PC
Counter
STARTand
otheroutputs
Countingflag
andotherinputs
STARTand
o廿lerinputs
Countingflag
andotheroutPuts
        i‖iiiiliiiiiil         一瞬iiiiii…                                    亭嘱:=㌔㌔ち'":喝5'・シ.㌔㌔'∴4・'・'・㌔1ひ・….・.㌔・江コ・:・司●:居・:・:㌔・.・二・.・=■●;、・託・"〉湿る鵠1!OrefreshレOrefreshl!Orefreshl/OrefreshI/Orefresh=:::::::5::::::::::::::::::::::::::乞:::1:=::::;:::::::;:::::=・"・・,・・,..',㍉.,㌔◆.  Iiiiiiiiiiiiiiiiiil                     1::::ξ::::淀:1:ll:s::::::::〉::::::ξ1:s::::ジ::s:≧::≒"∴.・'・....㌔.・     :
                ナノ            81`1!                                                                   
                ■一,1          !_'                                                                     
lll¶                                                                           ;`      ∀              
ts、                    'r              '                                                               
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1)ataTransfers
Section2・5
Datatransferisrelatedtoscantimeasshowninthefollowingdiagram:
PC
Counter
{
Da箇transfer
T「ansferoom鍋
pletedfiag
lnternal
P「ocesStng
－トーSca・tim・一トーScantime十Scantim・
一ト
Transfercom-
pletedflag
                        ¶1/OrefreshI!Orefresh                          3●'.".'「・"."."■11Orefresh           
                【....7...              ●・‥・…                                      
                =...'           :=:"‥'''''''"                          ・.・●■・......       
                ・              ':'.'.'.'.'=':':"㌔㌔"㌔''"                                     
                                                                騰・    
                ♂              :.._......_                                     
                                                                z       
                ・.◆、●・●■■エ`..■'.A             .・÷:.:.=.:.,..'.・,...≧i.i.                          iiiiii  
        }!メ                                            '''".''"AIlI亀          
        〆■■■'                                                               
                                                                、      '
                                                                        
、                      '                               "               
                                                        θ''            
                        :::::'''"巧'":::::".'.........          簿灘一一・…                            
                                                                        
                        .:‥'           1::‥                           
                        "s'.''''''''''"         直・・奄                                
                        ,・.'.・.・.・.・.・.・.・.・.・.,・……:・             ・:・.・・.・・。・.・.・'"・'・.・ゾ...・・.・.                                
1                                                       ■              
Datatransfer
acknow;-
eded
Datatransfer
acknewl-
eded
'
'
'
'
'
2-5-2
DatTranferMdes
TheCTO12hastWodatatransfermodes.Modelislnteliigentl/ORead/Write
mode,inwhichblecksofdataaretransferredvialntelligentl/OReadハ〈trite.Mode
2iscommandmode,inwhichcommandsaretransferredviaMOV.Datatransfer
canbeineitherdirectionbetWeenthePCandCounter.SettheDIPswitchtose-
lectthedesiredmode.ModelisforusewhentheCounterismountedonaPCor
Expansionl!ORack.Mode2isforusewhentheCounterismountedonaRemote
l/ORack.
ModeloftheCTO12issimilartoCTOOIoperation.
Thefollowingtableshowsbitallocations.
33
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DataTransfers
Section2・・5
CTOOIBitNumber
AIIocations
.               uo                                                      
                                                                        
                OUT                             IN                      
                wordn           wordn+1         、wordrl+2              wordn+3 
bit     0       PresentValuePre§et             Presetdata1     x102    000000reset             PVdata1 
                                                                        x102
        で      SetValuePreset          Presetdata2             999999reset             PVdata2 
        2       CountGate               Presetdata4             PV>SV           PVdata4 
        3       lnCrementπ)eCrement            Presetdata8             PV=SV           PVdata8 
        4       000000Reset             Presetdata1     xlO3    PV<SV           PVdata1 x103
        5       999999Reset             Presetdata2             NormallyON              PVdata2 
        6       C◎incidenceReset               Presetdata4             NormallyON              PVdata4 
        7       OutputEnable            Presetdata8             Norma‖yON              PVdata8 
        8       Presetdata1     X10。   Presetdata1     X104    PVdata1 Xloo    PVdata1 X104
        9       Presetdata2             Presetdata2             PVdata2         PVdata2 
        10      Presetdata4             Presetdata4             PVdata4         PVdata4 
        11      Presetdata8             Presetdata8             PVdata8         PVdata8 
        12      Presetdata1     xlO1    Presetdata1     x105    PVdata1 x101    PVdataで        x105
        13      Presetdata2             Presetdata2             PVdata2         PVdata2 
        14      Presetdata4             Presetdata4             PVdata4         PVdata4 
        15      Presetdata8             Presetdata8             PVdata8         PVdata8 
PC→CounterUnit
NotePVandSVstandforPresentValueandSetValue,respectively.
Thesebitsfunctionasshowninthefollowingtable.
Bit     ,Function
PresentValuePreset      Presetstheoountertothevaluesp㏄ifiedhthepresetdata.
SetValuePreset  PresetsthepresetdatainthθSetValuememory.
CountGate       ControlstheCounter'sstartandstopoperations.ONstartstheCounter;OFFstopsit.
lncrement!Decrement     lncommandinputmode1,theCounter'sincrementandd㏄rementfundionsreceiveinstructionsfromthePCprogram.
000000Reset     Resetstheα)untertoOOOOOOfrom999999.
999999Reset     ResetstheComterto999999fromOOOOOO.
CoincidenceReset        ResetstheCounter'sPresentValue=SetValuesignal
OutputEnable    Enablesextemaloutputsignals.(CoincidencesignalandPresentValue>SetValuesignaり.Whe叩owersourceisON,outputisblocked,thusbothcontactoutpし⑪tandtransistoroutputareOFF.
Presetdata105through100 ThisispresetdataforθRhθrthθCounter{PresentValue)ortheSetVabememory.ThedatarangeisOOOOOOthrough999999.Whenthepowerisapplied,辻isinitializedtoOOOOOO.
        
34
ー
ー
---------------------[End of Page 7538]---------------------



DataTransfers
Section2・5
CounterUnit→PC
Bn      Functbn
000000Reset     Usingtheincrementinstruction,thistumsONastheCounter'sPresentValuechangesfrom999999toOOOOOO.histurnedOFFbytheOOOOOOresetorbyaneXternalreSetinStrUCtbn.
999999Reset     Usingthedecrementmstruction,thisturnsONastheCounter'sPresentValuechangesfromOOOOOOto999999.1tistumedOFFbythe999999resetorbyanexternalresetinstruction.
PresentValue>SetValue   TurnsONwhontheCounter'sPresentValueisgreaterthantheSetValue.
Pr白sentValu9=SetValue  TumsONwhentheCounter'sPresentValueequalstheSetValue.ltisturnedOFFbytheooincidenceresetoran白xtemalresθtsignaLAIthoughthevaluesstmcoincideonc白itisreset,thisbitwillnotturnonagainuntilthenextin-stanceofPresentValue=SetValue.
PresentValue<SetValue   ThisturnsonwhentheCounter'sPresentValueissmallerthantheSetValue.
PresentValueData        ThisistheCounter'sPresentValue(000000through999999).
Note
■
1
2.
3.
4,
5
Whenp◎werisapplied,allbitsareOFF.
Whenanexternalresetisreceived,UP,DOWN,PresentValue=Set
Value,andPreSentValueDataareallreset.
Whenthepresetdataresetsbinaりydata,normaloperationsarenothan-
dled.PresettheBCDdata.
PresentValuepresetandSetValuepresetrequirethatthecoincidence
resetbeON.
WhentheCounterismeuntedonaRemotel/OTerminal,theON/OFF
signalsofthevariouspresetandresetoutputswillbedelayedatIeast20
ms.
CTO12BitNumber
Allocations
WhenwritingprogramstobetransferredfromthePCtotheCounter,usethefol-
lowingformat:
Start
EQFIag
ト
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1)UtaTransfers
Sec廿on2頃5
lnthisprogram,#0037indicatesthenumberefwordstobesenttotheCounter
Unit.XXXXindicatesthefirstaddressofPCdatathatwillbesent.△△△indicates
theOUTwordwheretheCounterismounted.TheEQflagwill知rnONwhenthe
writecommandhasbeencompleted.
Wr龍ingdatatotheCounterdoesnotsettheCounter'sPresentValueunlessthe
propercommandsareused.ThePresentValueoftheCountercanbesetthree
ways:Clear,Preset1,andPreset2.WhenanOUTissenttotheappropriatebit,
thebit'svalueissetto1.Bitsareallocatedasfollows:lnputthethreedig旋word
wheretheCounterismounted,folbwedbybitO3(clear),bitO4(Prese口),orbit
O5(Preset2).lfabitisleπhigh,withalvalue,theCounterwillremaininaresetl
presetstate.
Whensendinginformat|onfrorntheCountertothePC,thesameprogramming
applies.
S白rt
EQFIag
ト
口口口口
lnthisprogram,#OOO6iRdicatesthenumberotwerdstobereadbythePC.
△△△+1indicatesthatlshouldbeaddedtothewordwheretheCounteris
mounted.口口口口indicatesthefirstIocationinthePCwheredatashouldbe
sent.TheEQflagturnsONwhentheREADcommandhasbeencompleted.
lndatatransfermode1,theCounter'sstatusisnotupdateduntilanlntelligentI/O
Read(READ(88))hasbeenexecuted.lnordertoobtainthemostcurrentstatus,
executeREAD(88)twoconsecutivetime$,andusethedataobtainedfromthe
secondREAD(88).
Datatransferrnode2iscommanddatatranstermode.Thismodecanbeused
ontywhentheCounterism◎untedonaRemotel!ORack.Aswithmode1,data
canbesenttothePCiromtheCounter,orviceversa.Thefollowingsixdiagrams
showwordandbitallocationinthismode.
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1)ataTransfers
Section2・5
1)ClearCommand
1514
Wordn
131211109
8
7
6
5
4
3
2
1
0
●SetsCounter'sPresentValuetoO.
eCoincidonceoutputstatuschangesa㏄ordingly.
2)PresetCommand
1514
Wordn
131211109
8
●SetsC◎unter'sPresentValuet◎thevaiuespecified
via"PresetDataSet".
●Coincidenceolitputstatuschangesaccordingly.
3)PresetDataSetCemmand
15141312
11109
8
7
7
6
6
5
5
4
4
3
3
2
2
1
O
Outputenable
fIagsunaffected
、「                    A,▼                    
                        0               Outputsdisabled 
                        1               Outputenablef|agsunaffected     
                r                               
        O                       Preset1         
        1                       Preset2         
1
0
Wordn
d
d
d
d
d
d
d
d
0
0
1
1
1
b
a
a
－
Dataarea2BCDdiits)
UpPerdigitLowerdigit
(Digits2,4,6)(Digits1,3,5)
●Setsdata"ior2presetsinCounter.
●Outputenableflagsarenetaffected.
'ThisdataisretainedbyCounteronlywhilepowerisbeingapplied.
4)CoincidenceDataSetCommand
15141312111098765
Wordn
00      Digits1,2data
01      Digits3,4data
10      Digits5,6data
11      1nvalidcommand
0
1
Preset1
Preset2
Lr－
its)
Upperdigit
(Digits2,4,6)(Digits1,3,5)
OR
OutputEinableFlags
4
3
2
1
0
Output
Numb白r
7
6
5
4
3
2
1
0
Seteachbitto"o"or"1"
o       Outputdisable
1       Outputenabb
●SetscoincidencedatarangesforcoincidenceoUtputs.
●Enables/disableseXternaloutputs.
、ノ、ノ＼ノ                                                            
                                                ▼              
                                                00      Digits1,2data   
                                                01      Digits3,4data   
                                                10      Digits5,6data   
                                                11★    Outputenableflags       
                                                ★WhenbitsOandlaresetto``11",setbits2rthrough5to`℃竺           
                        0       Coincidencedatamin.value                                
                        1       Coincidencedatamax.value                                
                '                                               
        OOO                     OutputOcoincidencedata                          
        001                     ●Outputlcoincidencedata                                
        through                 through                         
        110                     Output6coincidencedata                          
        111                     Output7coincidencedata                          
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DataTransfers
Section2■5
ー
(5}DataRequestCommand
15141312
11109
8
7
6
5
4
3
2
1
0
Wordn
－
。WhenreadingCounteプsPresentValve,readsdigitsl
and2first.
●C◎incidencgstatusisdeterminedbycomparisonofthe
PresentValuewiththecoincidencedata,regardlessofthe
outputenablestatus.
{6)VersionReadCommand
15141312
11109
8
7
6
5
4
3
2
        ＼ノ↓  
        OO      Digits1,2data
        01      Digits3,4data
        10      Digits5,6data
        11      ReadcoincidencestatUS
1
0
Wordn
0
0
0
0
0
olo
0
0
0
0
0
0
o
0
0
●ReadstheversionnumberoftheHigh-speedCounter'ssystemROM.
High・speedCountertoPC
TherespOnsetethecommandwrittentowordnappearsatworφ、n+1
15141312111098765
Wordn÷1
4
、
3
2
1
0
Resp◎nsetocemmandwritten
towerdn.
DataRead
(PresentValue=2BCDdigits)
Commandwrittentowordn.
lfthecommandsentdisagreeswith
thedatareturned,sendthecom-
mandagain.
Upperdigit
Lowerdigit
(Digits2,4,6)
DataR白ad
(Coincidencestatus)
(Digits1,3,5)
Output
Number
－
Bitstatus
PresentValueiswithincoincidencedatarange
VersionRead{2BCDdigits)
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CoincidenceSignals
Section2・6
2-6
inidenc
inIS
CTOOICoincidence
Signals
ThecoincidencesignalturnsONwhenthePresentValueoftheCountercoincides
withtheSetValue.ThissignalremainsONuntilthecoincidenceresetsignalor
externalresetsignalisturnedON.TheoutputswillremainOFF,regardlessofco-
incidencestatus,iftheoutputenableflagshavenotbeenset.Enabletheoutputs
asrequiredviatheuserprogram.
Thefollowingdiagramshowsanexampleofhowcoincidencesignalsoperate・
PresenピValuelSetValue」(presetdata).CoincidenceCoincidencexternaloutput)Outputenablencidencereset      ooo5り9×ooo520×o∞521X                        00052i×。。0523
        000522          ×      001123
                                
                li:i:i==llliξi:i:i:i:i:i:il.㌔・...・...'・            
                                
                                
                        翻      
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CoincidenceSignals
Section2・6
CTOI2Coinciden㏄
Signals
TheCTOI2differsfromtheCTOOIinthattheCTOI2haseightoutputsigna|s.A
PCcanbeusedtosettwocoincidencevaluesforeachoftheseoutputs.Theval-
uessetfromthePCconsistofaminimumandmaximumvalue.Whenthecounter
valueiswithinthisrange,thecoincidenceoutputwillgoON.Theoutputswillre-
mainOFF,regardlessotcoincidencestatus,iftheoutputenabletlagshavenot
beenset.Enabletheoutputsasrequiredviatheuserprogram.
Examplecoincidencerangesforoutputsareshowninthefollowingdiagram.
Covntervalue
500000600000700000800000900000
01∞000200000300000400000
一
499999
0in
ideeat
Outputo
Output1
ON
OFF
Min.600000
Max.850000
Min.900000
Max.100∞0
Output2
、㍗
♪
S
》
㍉
S
(、
、㌔楡.
"・♪
a
.■.,・◆♪.,'〉.
s
b
Output7
Outputenableflag
forOu8)ut7
Exampleofmultiple
Setungs(seenote1}、
Exampteofanout-
putbeingdisabled
whenoutputen-
ableflagisOFF
{seenote2).
Output5
Min.500000
Max.850000
Output6
Min.850∞O
Max.499999
Note1.
Coincidencedataischangedduringperiods`a'andtb'viatheuserpro-
gram・
2.AIIoutputenableflags(Othrough7)arereset(turnedOFF)whenpower
isapplied.Enabletheoutputsasrequiredvjatheuserprogram.
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BitNumberAllocations
Section2-7
2-7
BiNumberAilocation
TheCTOOIscanhaveeightsetcountvalues.TheCTO12canhaveeightpreset
coincide'nceranges.Thesebitsareallocatedasdescribedbelow.Assignmentsare
thesameregardlessofthemode.
CTOOIBitNumber
Allocations
                1/O                                                             
                OUT                             lN                              
                wordn           .wordn+1                wordn+2         ・wordn+3               
bit     0       PresentValuePreset              Presetdata1     xlO2    000000reset             PVdata1 xlO2    
        1       SetValuePreset          Presetdata2             999999reset             PVdata2         
        2       CountGate               Presetdata4             PV>SV           PVdata4         
        3       lncrement/Decrement             Presetdata8             PV=SV           PVdata8         
        4       000000Reset             Presetdata1     x103    PV<SV           PVdata1 X103    
        5       999999Reset             'Presetdata2            N。rmaliyON             PVdata2         
        6       CoincidenceReset                Presetdata4             NormallyON              PVdata4         
        7       OutputEnable            Presetdata8             NormallyON              PVdata8         
        8       Presetdata1     Xloo    Presetdata1     X104    PVdata1 Xloo'   PVdata1 xlO4    
        9       Presetdata2             Presetdata2             .PVdata2                PVdata2         
        10      Presetdata4             Presetdata4             PVdata4         PVdata4         
        11      Presetdata8             Presetdata8             PVdata8         PVdata8         
        12      Presetdata1     x101    Presetdata1     X105.   PVdataコ        X10↑   PVdata1 x105    」
        13      Presetdata2             Presetdata2             PVdata2         PVdata2         
        14      Presetdata4             Presetdata4             PVdata4         PVdata4         
        15      Presetdata8             Presetdata8             PVdata8         PVdata8         
NotePVandSVstandforPresentValueandSetValue,respectiveiy.
CTO12BitNumber
Allocations
TheCTOI2hastWodatatransfermodes:lntelligent1/ORead/Writemode(mode1)
andcommandmode(mode2).ModeloftheCTO12issimilartoCTOOIoperation.
lnmode1,wordnandwordn+1bitsOthrough2areusedbythePCandCounter
torcommunicationpurposes.Usingthesebitsasworkbitsmaycauseamalfunc-
tion.Usethefollowingtabletosettherelays.
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BitNumberAllocatt'ons
Seetion2-7
                1/0                                                                                             
                OUT                                                                                             
                wordn                                                                                           
                CommandMode                                                                                             lntelligent〃OFVWMode
                Clear           Preset          PresetDataSet           CoincidenceDataSet              DataRequest             VersionRead             
ba      00      a       O/Penable       a       0/Penable       a       Digitselection  a       O!Pflags/digitselec-tbn aO      DigiVstatusselection    0       Command (PCBusy)
        01      0       Command b       Preset112       a               a                               0               (PCWREnd)
        02      0               0       Command b       Preset112       b       Min/Max 0       Command o               (PCRDEnd)
        03      0               0               1       Command C       OutputOto7selectbn      0               0               Clear
        04      0               o               1               C               0               0               Preset1
        05      0               1               1               C               0               0               Preset2
        06      1               1               0               0       Command 1               O               
        07      0               O               0               1               1               0               
        08      0               O               d       DataArea        d       DataArea        0               0               
        09      0               0               d               d               0               O               
        10      0               0               d               d               O               0               
        11      0               O               d               d               0               0               
        12      0               00              d               d               0               0               
        13      o                               d               d               0               0               
        14      0               0               d               d               0               0               
        15      0               0               d               d               0               0               
㊨              1/O             
                lN              
                wordn+1         
                Commandmode             1nte川gentl/OR♪WMode
                DataRead                
bR      00              Outputenable    (CNTBusy).
        01              After2commandhasbeenSU㏄eSS-fullysent,RreaPpearshere.   (CNTRDE…nd)
        02                      (CNTWREnd)
        03                      
        04                      
        05                      
        06                      
        07                      
        08      d       Resp◎nse(DataRequested)        
        09      d               
        10      d               
        11      d               
        12      d               
        13      d               
        14      d               
        15      d               
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DMCoding
Section2-8
2-8
DMCoding
TheDMareacontalnsparametersthataretobesetlntotheCounterThesepa-
rametersincludetheoperatingmodeandoutputrangelmlts.Thefollowingflgures
showtheDMcodingiertheCTO12Counter
Mode1:tntelligentl/O
Read∫WriteMode
DataareaforWriteinstruction(WRIT87).
ln綻lalsettlngSetoutputenable刊agsto℃'as
counterhas「10tbeenln由allzed、
Outputenabledata
DMNo.   15←00                                                          Functlon                                DMNo.   15←00                                          Func脆n         
100     0       0       「　　　　　　■                        　      　　=　　≡             Dlglts6,5       Preset1                 150     0       0       ‥1■rl         　.「　.　　　　　              Dlglts6,5       Preset1 
                                                                                                                                　              　                              
                                                                                                        151     　「1　　　     ・　.　　■                     　　    　「    Dlglts4,1               
101     川1「川『『苫-'　　　傷　　　   =∵1…i　　　　…       「…                    　      　「i■　ニ             Dlqlts4,1                                                       　　　　　　　  　                                      
102     O       0       川‥‥川　　　　　タ                    　i・7'rH…             .　　　●       D|glts6,5       Preset2                 152     O       0       ●●　　　、　　　      　      　      」      Dlglts6,5       Preset2 
                                                                                                        153     　　　　≡　　  　1     　　　　　　    =:      　　    「      Dlglts4,1               
        ▼・　　　　　  「H‥i「川「i　　　　　　　　   　:                     一　…「「i                     Dlqlts4,1                                                                                                       
                                                                                                        154     0       0       F               F               Outρutenable           flagS
104     0       0       0                       0                       Outputenableflags                                                                                                       
                                                                                                                                                                                
105     O       0       　                      「「・「　i                     Dlglts6,5       MIN     DATAO           rEnteraPPr・pnateBCDdatalnthe　　shadedareas.DataareaforRead                                                                    
106     .'‥▼タ▼'▼㌔　「i　　　　　  …　二i 目11‥川…　　　　                      …「/i                  Dlglts4,1                                                                                                       
107     0       0       ▼..甲■柄‥　　　　　　                        「1川i                  Dlglts6,5       MAX                                                                                             
108                     鴫一　,                 　　　;、　　　                 Dlglts4,1                                                                                                       
        　　　=　、　■ 　　　　ニ　　=                                                                                                                                                         
109     0       0       '14■'‥川　「・                        …「「11…                      Dlglts6,5       MIN     DATA1                                                                                   
110     .　　:  '".'川ヨ'川州1ヨ　　　= -一「..・.                      　「…■一                      Dlglts4,r                                                                                                       
111     0       0                               1…∵1…　三                    Dlg吐s6,5       MAX                                                                                             
112     -'‥-‥『『二　　　=　　　●    :1「　…        」「バ/き　ニ                   　　　=　                       Dlglts4,1                                                                                                       
113     0       0       .唱i　                  …‥・川ll■111i                        D19|ts6,5       MN      DATA2           DMNo.   15←00                                          Function                
114     ∵‥…i 11W1川ll1       冒「　…                        　　　　　'　.　=.　■一                        Dlglts4,1                               200     0       o■‥　i　r                                     Dlglts6,5               PresentValue
115     0       o       「'"'"          .■　=　        　      ‥      1"川i　　       Dlglts6,5       MAX                     201     ‥…　1　　　'  　　　　　　■　　　　　:一　　・　　                   　、　          Dlg{ts4,1               
                                        　　                                                                                                                                    
116     三二エ'川'      ・-7.1■        「「                    　.     H一                                             202     0               0△△㈱11星頗頗'w-'.7・■}　■∬」「4皿`ra、　'                         Colncldence             Presetdata
                =　　ニ                                         　…    Dlglts4,1                                                                                                       
117     0       0       ‥      　              …i「1■i                       D{glts6,5       MIN     DATA3           203                                             0臓8i聾据羅D咄ts6,5珊ζ「='                     
118     　　　、        川"]川■川lli.  暫      1-…                                                                                    204悩x…脳梁営・懸話・1'選纏召'z"ノ<'""""てz'π                                 Dlglts4,1               
                                                                1「　… Dlglts4,1                                       OO                                                              
                0                               川∴…il1川州1≡                        Dlglts6,5       MAX                                             '"<'ちo口                                               
"9      0                                                       =　　　=                                        205                                             口      Outputenablestatus              
120     　　　,　　　   …'‥…、……ll　       鴫1.-P_-「.                                     '‥"H‥　i　　　        Dlglts4,1                               　　/CounteピsPresentValue{68CDdlglts)△△IResultolcomparlsonofcolncldencedataOthrough7andCounter'sPresentValue日=equal)闘・C。unt・ピ・P・e・etV・1・eTh・C・unt・・wlllbepresetwlththlsva|uevlatheapProprlateexternalcontro|slgnalswhentheCounterlslntheexternal`preset'mode口[]/Counter'soutputenablestatus                                                                  
121     O       0               声1二‥H                                ,‥■1川τ…　　　　　　.       Dlglts6,5       MIN     DAＴA4                                                                                  
122     .川川1'■　　　　       川1…‥　　　　 　                      .……/.『　             ・.u『:　　■:  Dlglts4,1                                                                                                       
123     0       0       、.　:                  …‥1…∴川i                    Dlg吐s6,5       MAX                                                                                             
124     　　　　「旧‥  ⊥≡    　　　　　　　　　　　                  　　　'　　                     Dlglts4,1                                                                                                       
125     0       O       　‥                    　　　　　　　                  Dlglts6,5       MIN     DATA5                                                                                   
126     7・.,,...・・・ '.●・.・'■・皐「「1　　       炉‥/…H…                                      「1‥■i        Dlglts4,1                                                                                                       
                                                                                                                                                                                
127     O       0       　      　　　　                '川州・il…1H二;        ・　　　　              Dlglts6,5       MAX                                                                                             
128     川'"川≡        "■i            　.■、　「　　　       、1.                    『■川『『『    Dlglts4,1                                                                                                       
        　■　≡        ‥‥1…/二                      　　    、              　　/　　　　                                                                                                           
129     0       0                       1                               Dlglts6,5       MIN     DATA6                                                                                   
                                　      　…　                  　　=■・ニ                                                                                                             
                                                                                                                                                                                
130                                     1                               Dlglts4,1                                                                                                       
        「「:   「r….          　      ■              　      　　ニ　　ニ                                                                                                            
                                                                                                                                                                                
131     0       0       H「‥                           1「　‥…　　　　・             Dlglts6,5       MAX                                                                                             
132     ……i   ‥‥川II・　　　　=     『「111…∴Ti                           　　　　　              Dゆts4,1                                                                                                        
133     O       0       1…1∵,　　　　　　                             ‥1川州i　　ニ          Dlglts6,5       MIN     DATA7                                                                                   
134                                                                     Dlgds4,1                                                                                                        
        　　　、　…    　　　ニ　　　　        　　　　　「　三                                /■…三                                                                                                                 
135     0       0       ...申_.　.「「「                                1「川H　                Dlglts6,5       MAX                                                                                             
136     /川‥‥三       …'…‥i　　　　:       .咽円陣.「　H                           1-　            Dlglts4,1                                                                                                       
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DMCo磁π9
Section2・8
Mode2:CommandMode
DMNo.   15←00                                                                          Function                                DMNo.   15←00                          Functlon                
00                              i'………■∵1‥                                 3       8       Dlglts2,1       Preset1                 48      、　　・　　    　≡　　　　　　　　　= B       8       Dlglts2,1       MIN     DATA
01                              1■1'''"‥　　　　・　:　　　「                 口口鞠          3       9       Dlglts4,3                               49      　　　■　　　　　      　　　:　　、=  B       9       Dlglts4,3               
02      　　　・　一                                            /「             3       A       Dlglts6,5                               50      .■　■　■　　　　　   　　=　　　　   B       A       Dlglts6,5               
                                                                                                                                                                                
03      一頃、・　　　　　                              ⊥ll⊥                          3       C       Dlglts2,1       Preset2                 51      　　　　「　　  　　　　　、    B       C       Dlglts2,1       MAX     
04      ・・.　`　　　「、              幽.　                           /「             3       D       Dlglts4,3                               52      i.■1‥≡、　　　       　　　　　　　　　　    B       D       Dlglts4,3               
                                                                                                                        53      　　　  　　　　　　　　        B       E       Dlglts6,5               
05      「              　                                      ■、　  3       E       Dlglts6,5                                                                                       
                                                                                                                        54      　1　:　1企.　  　「    8       3                       S
06      「「.1                          頁　「                          8       0       Dlglts2,1       MIN     DATAO                                                   Outputenablefla         
                                                                                                                        55      0       0       4       0       Dlsableo/P              Clear
07      ≡「　                          　　　　　「                            8       1       Dlg瞳s4,3                                                                                       
                                                                                                                        56      0       0       4       1       Flagsunaffected         
08      　　　　≡　「　　                              ・　　　　　　　                                8       2       Dl91ts6,5                                                                                       
                                                                                                                        57      0       0       6       0       Dlsableo/P              Preset1
09                      ……　一                        ■　　　　                      8       4       Dlglts2,1       MAX                                                                             
                                                                                                                        58      0       0       6       ]       Flagsunaffected         
10      匂●「　                        ■●●i　　　=　　                                      8       5       Dlglts4,3                                                                                       
                                                                　                                                      59      0       0       6       2       Dlsableo/P              Preset2
11      「「　　　                      　　　　　　'　　　一                           　      8       6       Dlg瞳s6,5                                                                                       
                                                                                                                        60      0       0       6       3       Flagsunaffected         
12      :　「・　　                                             .一■　　=　、、　　　　　      　      8       8       Dlglts2,1       MIN     DATA1                                                                   
                                                                                                                        61      0       0       C       0       Dlglts2,1               Datarequest
13      「　　　　　　                  　「                                    8       9       Dlglts4,3                                                                                       
                                                                                                                        62      0       0       C       1       D}glts4,3               
14      　　　　　　                    　　　　　　　　　                                      8       A       Dlglts6,5                                                                                       
                                                                                                                        63      0       0       C       2       Dl9!ts6,5               
15      ●.　　                 ■　　/「                                       8       C       D}glts2,1       MAX                                                                             
                                                                                                                        64      0       0       C       3       Status          
16      　　　.、　　　                 　　　　　　　　「　「　　　　　　                                      8       D       D{glts4,3                                                                                       
                                                                                                                                                                                
17      ■-r                    1　「                                   8       E       Dlglts6,5                               　確認謡1蒜ξC蹴tl:蕊鵡a「ea                                                    
18      　　　　　　　                  　　　　　　　　　　                                    9       O       Dlg日s2,1       MIN     DATA2                                                                   
19      一　　　　「                    　■r　　　                                     9       1       Dlglts4,3                                                                                       
20      ■　「                  　　　　　　　「r                                       9       2       Dlglts6,5                                                                                       
21      　　　　　　、　　                      ●■■　　■「　「                                      9       4       Dlglts2,1       MAX                                                                             
22      ■      　　　　　　　　「              レ　、                                  9       5       Dlglts4,3                                                                                       
23              ,「                     　      1　■■川.　                    9       6       Dlglts6,5                                                                                       
24              　一　:　「「「　　　                   　      ■■　1　　「                   9       8       Dlglts2,1       MIN     DATA3                                                                   
25      一                      「　                                    9       9       Dlglts4,3                                                                                       
26      ●　　　　「"　　                               一「　■                                9       A       Dlglts6,5                                                                                       
27      一・■　「「                            「　　「「　                            9       C       Dlglts2,1       MAX                                                                             
                                                                                                                        DMNo.   15←00                          Functl◎n               
28      　　「■」　　                          　1　/「                                9       D       Dlgds4,3                                                                                        
                                                                                                                        70      　　　:　　'    　　、:　　　　 0       0       Dlglts2,1       CounterPresentValue     
29      　　　　　　　　　                              ■一　一　「                            9       E       Dlg直s6,5                                                                                       
                                                                                                                        71      ・.　　　　　　　       　　・　　　    0       O       Dlglts4,3               
30      .一■一;　「:　                 ニ　                                    A       0       Dlg薩s2,1       MIN     DATA4                                                                   
                                                                                                                        72      　　:　　       　、　　        0       O       Dlglts6,5               
31      、●　　「                      1・・「「                                       A       1       Dlglts4,3                                                                                       
                                                                                                                        73      　:     　≡　・        0       0       Colncldencestatus               
32      　!.　≡　「                    ■　　　　-　　　                                       A       2       Dlglts6,5                                                                                       
                                                                                                                        74                                      ReadArea                
33      ■■=、　　　　　　                     、1.　「                                        A       4       Dlglts2,1       MAX                                                                             
                                                                                                                        75                                      IndexRegtster           
34      =　　　・　　　　                       ≡「                                    A       5       Dlglts4,3                                                                                       
                                                                                                                        76                                      WorkArea                
35      ■'■一　　　　　　                     　　　　　                                      A       6       Dlglts6,5                                                                                       
                                                                                                                        　/=CountersPresentValueandcolnc|dence　　　　statUS、                                                  
36      …「                            　　■■　　　　                                A       8       Dlglts2,1       MIN     DATA5                                                                   
37      /　　　　　                             　「                            A       9       Dlglts4,3                                                                                       
                                                                                                                                                                                
38      　　　　　一                            ≡　            川　            A       A       Dlglts6,5                                                                                       
39      　　　　　　「　　　                    ・:     　              　…1           A       C       Dlglts2,1       MAX                                                                             
40      …「「                          ≡　            　      　      A       D       Dlglts4,3                                                                                       
41              　「「　　　                            ・　　          　      A       E       Dlglts6,5                                                                                       
42              ■　■r                         ⊥⊥                    B       0       Dlgns2,1        MN      DATA6                                                                   
43      　      　　　　　「                    一　　「「'                             B       1       Dlg就s4,3                                                                                       
44      　      1　口、　　　           ...　.・　・「　i,　　　　　                                    B       2       Dlglts6,5                                                                                       
45      　      　              　Lr…                                  B       4       D190s2,1        MAX                                                                             
46      一」                    ニ　i≡　　ニ                                   B       5       Dlgns4,3                                                                                        
47      「≡　　                        苔.　!　.‥「i                                  B       6       Dlglts6,5                                                                                       
44
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SECTION3
ProgrammingExamples
123
一ー一
つ⊃?」惚」
CumulativeCounters
ApPlicationExamples
ProgrammingExarnplesfortheCTO12
3-3-1
3-3■2
Mode1:IntelligentVORead/WdteProgrammingExample
Mode2:CommandMOdeProgrammingExarnple
60ノつ」36
4.4」く∨5く」
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Cumulatt'veCeunters
Section3-1
3-1
mliv
nr
AnextendedCounterforcountinghigherthan499,999canbemadebyprogram-
mingCountersinseries.Thefollowingisanexampleofa1,000,000-count
Counter.
む　べ
H
CPCNT5000
01times
#5000
CPCNT
2000
02
times
#2000
『
Address lnstructlon     Data    
0000    LD              0000
0001    AND             0001
0002    LDNOT           0002
0003    OR      CNT     01
0004    OR      CNT     02
0005                    01
                #       5000
0006    LD      CNT     01
OOO7    LDNOT           OOO2
OOO8    CNT             02
                #       2000
0009    LD      CNT     02
0010    OUT             0203
CTOOlTwo・stagePreset
Counter
Courltva|uesO54321and123456areprocessed.(ＴheCounterisassignedto
words2through5.)Bits3200through3206areintemalbits.Thisisshowninthe
followingIadderdiagram.
46
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Cumulatt'veCounters
Section3-1
Start
End
－
－
TurnsPresentValuepreset
ONandpresetsPresent
ValuedataIOithroughlCo
atOO
PresetsPresentValuedata
10sthrough102atoOOO
PresentValue
ispresetto
ooo◎oo
202
403
3200
MOV21
#2106
－
TurnsSモ∋tValuepreset・and
countgateON,andpresets
SetValuedata101through
lO10at21
PresetsSetVaiuedata
lOsthrough102a{0543
1st・stagecoincidencememory
TurnsSetValuepreset
andcountgateON,and
presetsSetValuedata
lotthroughlooat56
PresetsSetValuedata
losthroughlO2at1234
SetValue
ispresetto
O54321
(firststage)
203
0403
205
3200
1st・staoe
ooinCidgnce
rnθrrory
SetValue
Ispresetto
123456
{secondstage)
0403
3200
`.倉    
4」13206`       ,`
→1     
3206
2nd-stagecoincidencememory
201
1st-stage
colncide「℃e
memo「y
Coincidencereset
Note
Whe叩ertormingPresentValuepresetandSetValuepreset,turn
coincidenceresetON.
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Cu〃zulと醐厄昭Counters
Section3-1
Multi"igitPreset
IncrementingCounter
(sixdigitsormore)
Processingispertormedwithacountvalueof"87654321."(Counterisassigned
words2through5.)Thisisshowninthefollowingladderdiagram.
St
3
art     End`    20
、2001  好      
3200
3201
DIFU(13)3201
30
301
TurnsPresentValuepresetON
andpresetsPresentValue
datalOilthrough10iOatO◎
PresetsPresentValuedata
10tsthrough10i2atOOOO
DIFU(13)3202
PresentValue
lspresetto
OOOOOO
3202
0400
0401
3200
0400
0401
lncrement
CNTR(で2)
000
Decrement
9999
205
TurnsSetValuepresetand
countgateON,andpresets
SetValuedata10ilthrough
10ioatoO
PresetsSetValuedata
10isthroughIOi2atOOOO
OOOOOOreset
999999reSet
SetValueis
presetto
654321
3
32003203
1←一一ー一一{
020704033200
H
20
204
Outputenabiecanceled
{externalcoincictenceoutputbarred)
8-digitcoincidenceprocessing
3
3204
3
3
3
1st・stagecoinCidenoe
mory
Coincidencereset
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ApplicationExamples
Section3■2
3-2
AliationExmle
Exampleof.Four-digit
IncrementCount
1.Operation
Acountismadeofpulsesfromasensor,suchasanEincoderorproximityswitch,
connectedtoaCTOOI.Whenthismatchesthevaluesetwitharotaryswitch,the
outputgoesON.
P,e、e,,V。luep,e、etr-－
C.。,,g、t。一___
Countinput{CPI)
PV
[[[一一一[[[
Output
0
123-一一.NNN
0
Nete
PVandSVstandforPresentValueandSetValue,respec{ively.
2.Inputandoutput
WordOO(controlinput)
Reset=0000
WordO1(4-digitrotaryswitchforse宝tings)
WordO2(controloutput)
Output=0200
WordsO3throughO6(High-sρeedCounter)
DIPswiteh
ON8日目■日日日日
3.Flow
SetValueflow
{whenSV=2468)
{
PV(一一#0000
SV←WdOl
coincidencereset
}
count
gateON
outputON
WdO3
214同81
〈
〔MOVD(83)Ol#021003〕
↓
⊂璽
↓
1618卜卜1口・12川
WdO3
WdO4
49
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ApplicationExamples
Section3・2
4.Circuits
0000
一
1-scandifferential
outputσorPresent
Vaiuepreset)
3200
PV●OOOO
3201
A
0∞1
0∞O
－
SV●wordOl
8
0000
0503
Countgate
ON
1-scandifferential
output(forPresent
Vaiuepreset)
Coincidencereset
Output
Note
1.Becausethel!Oreireshoccursattheendofthescantime,thePCcan
notsetbOthPVandSVwithinthesamescan.Twoscansarerequired,
asshOwnintheabOvefigure.
2.lfthesameinput(PVandSVsetting,countgate,andcoincidence
reset)isusedmorethantwice,theprogramwillnotoperatecorrectly.
Consequently,whenusingsignalsfromthecountgateandcoincidence
reset,thecircu艮sat(A)and(B)abovemustbeadded.
50
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ApplicationExamplgs
Section3-2
CTOOIDual-speed
PositioningCounter
Example
1.Operation
ThisisapOsitjoningoperationusinganlnverterandanEncoder.Thegoalvalue
Nlisexternallysetwitharotaryswitch.Afirst-stagesettingofN2=(Nl-80)is
madeandrunathighspeeduptoN2.ThenitisrunatiowspeedfromN2toNl
andstoppedatNl.
2.lnputandOutput
WordOO(controlinput)
Reset=0000,start=OOOI
WordO1(SetValueinput=4-digitrotaryswitch)
WordO2(controloutput)
lnoperation=0200,highspeed=0201,iowspeed=0202,
stop=0203
WordsO3throughO6(High-speedCounter)
3.Flow
↓      t鵠eR   ↓      直抱S   ↓      PUaN    ↓      PU-,N   ↓
                                                                
PresentValue:#0∞O
SetValue:N2(N2=Nl-80)
N1:01word-ePbDMooO
N2:(DM-#80)-DMOO1
Countgate:ON
lnoperation,highspeed:ON
SV・唯－M
Highspeed:OFF,lowspeed:ON
lnoperation,lowspeed=OFF
Stop:ON
4.Programming
Therequiredladderdiagramprogrammingisshowninthefollowingdiagram,
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4..pplieationExamples
Section3-2
oooo
52
一
3200
        ■●                            MOV(21)                 
4       ,"3201          胃      ,                               
                                        01                      
                                        DMOOO                   
                                                                
                                        CLCf41)                 
                        「      ,                               
                                                                
                                        SUB(31、                        
                        `       ,                               
                                        DMOOO                   
                                        #0080                   
                                        DMOO1                   
                                                                
                                        MOVf21}                 
                        「      ,                               
                                        #oooo                   
                                        03                      
                                                                
                                        MOV{21)                 
                                ,                               
                                        #0000                   ●
                                        04                      
                                                乙1030          
                                                                
                                        MOVD(83)                        
`       )ll3202白歯             `       ,                               
                                        DMOO1                   
                                        #0210                   
                                        03                      
                                                                
                                        MOVD(83)                        
                                .                               
                                        DMOO1                   
                                        #OO12                   
                                        04                      
                                                                
                                        MOVD{83}                        
4       )"3201          ¶1                                     
                                        DMOOO                   
                                        #0210                   
                                        03                      
                                        ..                      
                                        MOVD{83}                        
                                                                
                                        DMOOO                   
                                        #0012                   
                                        04                      
                                                                
‖      }ll3202 ●      ●                      0301△          
4                                                               
        ,IIoooo                                 Ψ1             
                                        DIFU(13)3201                    
`       lIlOOO10000                                                     
                                                1320            
4       ,II・3203       1新     ●                                      
4       ,n                                                      
        800013202・倉副レ                                       1030            
`       ,3響}4¶        ,ノ珊0503                               u⑳             
4       ,3』も4                                                 
                                        DIFU(13)3202                    
4       レ日日32040504                                                  
                                                0201            
4       ,馳11320332040504■                                                     
4       ,鯛メF朋320332040503                                    020020          
4       ,llフ仔ll,32030203                                                      
`       り"II                                   0               
1-scandifferential
output(forPresent
Valuepreset)
N1・ep・DMOOO
N2=(Nl-80)・■P・DM∞1
PV司輔』#0000
PresentValue
presetON
SV司●DMOO1(N2)
(firststage)
SV・qgFDMOOO(N2}
(secondstage)
SetValue
presetON
Coincidence
resetON
1-scandifferentialoutput(Set
Valuepreset,forsecondstage)
Backuρduringoperation
CountgateON
Nigh-speedbackup
Scandifferentialoutput{SetValue
preset,forsecondstage)whenPV=N2
High-speedoutput
Low-speedoutput
Stopoutr)ut
lnoperation
/
{
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Progra脱〃zingExa酩plesプbr仇εCrO12
Section3・3
3-3
一
－
TheexamplesinthissectionshowtheprogrammingrequiredforeachCounter
operation.Usetheprogramsegmentsthatpertaintotheoperationsyourcontrol
SyStemreqUireS.
3-3--1
Mode1=lntelligentI/O
Read1WriteProgrammlng
幽
TheHigh-speedCounteroccupieswordsOand1
Setinitialdata
Start                   3201                    
                                                3200
→1     1       ,       占r                     
且                      lnitialsetcomplete                      
3200                                    も      
弔                              ・、.           
InitialSetinprOgreSS
3200
lnitialsetin
prog「ess
lnitiatsetin
pr◎gress
WRIT(87)
#OO37
DMlOO
00
Senddata
        6306            END     3201
201     llI     ,       オ『    
H                               
lnitiatset
complete
lnitialsetcomplete
ExecutionoftheaboveprogramsegmentdoesnotsettheCounter'sPresent
Value.Thecoincidenceoutputswillnotoperateiftheoutputenableflagsare=0.
SetthePresentValueasshowninthefolIowingdiagram.
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Pmgπ写η2仇fπgE㏄ηη為∫ノbr仇2CTO12
(
Section3■3
SetPresentValue
lnitia|set
complete
Clear
Preset1
Preset2
且
Presett
」■
Preset2
」■
CounterClear
CounterPreset1
CounterPreset2
lntheprecedingdiagram,theCounterisCleared!Presetontheleadingedgeof
thesignalsandresumesoperationenthetrailingedge.
Enablingtheoutputs
lnitialset
complete
0∞3
CounterClearl
Presetcom-
plete
Clea「output
OOO4
Presetoutput
OOO5
Preset20utPut
3204
DIFD(i4)3202
Outputenable
mprogress
Outputenable
complete
WRIT(87)
OutPutenable
complete
EQFIag
KEEP
320
CounterClearゾ
Presetcom-
plete
Enab|eoutputs
Outputenable
Inprogress
OutPutenable
COI了iplete
(
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P7η9れammingExa〃rplesノ'ortheCTO12
Section3・3
ReadCounter
Read
3206
」■
Counter
read
complete
Counterread
Counterread
Counterreadtnp「09「ess
Inprogress
Counterread
complete
EQFlag
UsetheCounter'sPresentValue,coincidencestatusetc.asrequired.
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Pハggれαη2ηばηgExα〃2p1ε∫ノbr〃2εCTO12
Section3・3
ー
2∋
+一
3M
mmanMode
PrramminExamle
TheHigh-speedCounteroccupieswordsOand1.
Setinitialdata
        Start
(       ,1トー
        且
        3200
        込
`       '1,i,i。1㌫
        3200
        」
`       ・1←
        ln栢alsetin
        pr◎gress
        3201
4       ・1トー
        ln面alset
        complete
3201
lnitialset
complete
lnitialsetin
3200
progress
D|FU(13)3300
Startinitialset
3300
Startinitialset
Setoutputenable
flagsto"ぴ'
(initially)
|nitializeindex
register
MOV(21}
白DM75
00
Sendcommand
CMP(20)
tDM75
Ol
Verify
command
transfer
6306
EQFIag
EQFIag
increment
index
register
Allcommands
transferred?
lnitjalset
complete
ExecutionoftheprecedingprogramsegmentdoesnotsettheCounter'sPresent
Value.Thecoincidenceoutputswillnotoperateiftheoutputenabletlagsare=O.
TosetthePresentValue,runthefollowingprogram.
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Pn?9「ammingExamp]res/5rf乃εCTO12
Section3・3
SetPresentValue
        32013205ClearPresetlPreset2`●                                  
                                                D|FU{13)3301
‖      )081ni6asetcomplete3301L        瀞・Counterreadinpr◎gress4     ,朋     才子    オ『    
                                PresetlPreset2Clear」           
                                                DIFU(13)3302
                        'Il荘Preset2ClearPresetlll荘            荘      
                                        オr     
                                                巨FU(13)33・3
                                                
                                                MOV(21)
        'IIStartClearoperation3302■書                                  
                                                #0056
                                                DM75
                                                
                                                MOV(21)
        ,                                       
        "StartPresetloperaUon3303                                       #0058
                                                DM75
                                                
                                                MOV(21)
        ,IIStartPreset20peration33013202」」‥                                  
                                                #∞60
                                                DM75
                                                r3304
■`     '‖3302,II3303自o       1'●,   オfIPresentValuesetcompleteq    ,               
                                                MOV(21)
        ,                       ●L             
                                                舎DM75
                                                oo
        8●'3304り                                      
                                                CMP(20)
                                '6306z          
                                                含DM75
        ‖PresentValue・setmprogress                                    
                                                01
                                                
                                        』      MOV{21)
                                一¶・EQFIag    '       
                                                #oooo
                                                ∞
                                                
                                        で02    
StartClear
op∈∋ratlon
StartPresetl
operatlon
StartPreset2
0peratlon
Setindexregister
(clear-outputflags
unaffected)
Setindexregister
(Preset1-output
flagsunaffected)
Setindexregister
(Preset2-output
flagsunaffected)
PresentValue
setlnprogress
Sendcommand
Verifycom←
mandtransfer
Commands
clear
PresentValue
setoomplete
TheCounterisCleared/Presetwhenthecommandissent.
sumesafterthecommandhasbeencleared.
Counteroperationre－
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Pmgn軍功η2`ηgExαη2plヒ∫ノiOrthecTO12
Section3・3
EnabEeoutputs
3202
3204
                MOV(21) 
一一¶PresentValueset◎◎mplete 瀞Outputenablecomplete          
                        #FF83
                        DM54
3202
Present
Valueset
complete
3203
Outputenable
Inp「09「ess
OutplJtenable
complete
MOV(21)
CMP(20)
MOV{21)
Setdatato
enableaH
outputs
{setto1)
Outputenable
tnp「ogress
Enableoutputs
Enableoutputs
Enableoutputs
EQFIag
#0◎00
00
KEEP
320
Outputenable
complete
3201
Outputenable
complete
`
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ProgrammingExamples戊br仇eCTO12
Section3・3
ReadCounter
        3201Read3304                            
                                        DIFU(13)3306
4       1懸癬蒜                         
                                        
                                        MOV(21)
4       '‖Startcounterreadoperation33063206    《      ,               
                                        #OO61
                                        DM75
                                        
                                        MOV(21)
                                        
                                        #∞70
                                        DM74
                                        
        ,IIStartcounterread3203自       ・オf4Readcomplete、    ,               e2。5
                                        MOV(21}
                        ,               
                                        .DM75
                                        OO
        ・llCounterread?mprogress       竃4                     
                                        
                                        ANDW(34)
                        ,               
                                        #∞FF
                                        01
                                        DM76
                                        
                                        CMP(20)
                        ,6306           
                                        舎DM75
                                        DM76
                                        
                                        ANDW(34)
                        ヰ`     ●      
                1EQRag、、                      #FFOO
                                        01
                                        ★DM74
                                        
                                        INC(38)
                                θ      
                                        DM74
                                        
                                        lNC(38)
                                ,       
                                        DM75
                                        
                                        CMP(20)
                                ●      
                                        #OO65
                                        DM75
                                        6306(
3206
Startceunter
read
Setindexreg-
ister
Setdestination
addressfordata
Counterread
lnpro9「ess
Sendcommand
Verifycommand
transfer
∈nable◎utputs
Enableoutputs
Enableoutputs
Verifycommand
transfer
EQ円ag
Readcom・
plete
UsetheCounter'sPresentValue,coincidencestatusetc.asrequired.
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AppendixA
StandardModels
Name    Description     Model
High-speedCounter       Forα20 3G2A6-CTOO1
        ForC500 3G2A5-CTOO1
        ForC500C1000卜lC2000H   3G2A5-CTO12
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Standoハ㎡Models
AppendixA
62
---------------------[End of Page 7566]---------------------



AppendixB
S
ecifications
CTOOI
        lnputsignals宙  CountinputlCountinput2
        Voltagelevels   H:6to12VL:Oto4V
                ●Commandinputlmode/commandinput2mode:
                SpecifieswhetherUP/DOWNcountcommandis
                executedviaaprogramorcountinput2.
                ●Phasedifferentialinputmode:
                SpecifiesexecutionofUP/DOWNcountcommand
                a㏄ordingtophased旧erencebetween
Countinput      lnputmodes      countinputsland2,asfollows:
                UP=Whenc◎untinputlprecedescount
                input2by90。.
                DOWN:Whencountinρutlfollowscountinput
                2by90。.
                (lnputmodesareDIPswitch-selectable.).
                So‖d-stateinput:50kHzmax.
        Countingspeeds  (30kHzmax.forphasedifferential.inputrnode)Contactinput:30Hzmax.
                (CountingspeedsareDIPswitch-selectabb.)
        Voltagelevels   H:6to12VL:Oto4V
Resetinput      ON・responsetime        1.5msmax.
        OFF-responseti「ne      2msmax.
                ●Outputbyhardware
                Coincidencesignal:Relaycontactoutputand
Outputsignals           transistor(opencollector)output
                PresentVabe>SetVakＬeoutput
                signal:transistor(opencollector)output
lnternalpowersupPly             300mA5Vmax,
                Terminalbbck
Terrninalfor.externalconnedion          (notremovable)
P◎wersupPlyforsensor           100mA12VDC±10%(peτpoint)
PowersupPlytooutsidecircuit             500mA24VDC±10%500mA
Dimensions(mm)          250(H)X34.5(W)X113(D)(CG2A5-CTOO1)244(H)X29(W)X]10(D)(CG2A6-CTOO1)
Weight          700grams
★Countinputlcanbeconnectedtoeitherthesolid-stateorcontactinputs,Countinput2canbe
connectedtothesolid-stateinputonly.
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Spe¢lfications
AppendixB
RELAYOUTPUT
Outputswitchhgcapac口y  Relaycontactoutput(G6B)250VAC乃～A(p.f.=η24VDC12A
ON-resp◎nsetime        10msmax.
OFF-resp◎nsetime       15msmax,
Servicelife     Electrical:300xlO30perationsMechanical:20x1060perations
OPENCOLLECTORTYPETRANSISTOROUTPUT
Max.switchingcapacity   24VDC!200mA
Leakagecurrent  500mAmax.
Saturationvoltage       1.3Vmax,
ON-responsetime 50μsmax.
OFF-responsetime        50μsmax.
Note
●●
19」
lnserttheHigh-speedCounterintotheuppersiotofa∩1/OUnitwhen
mountingtheCounteronqC120PC.
TomeunttheCounteronaC120PC,useaType3G2C4-SIO250r
3G2C4-SIO261!OUnit.
CTOOIExternalDimensions
3G2A5-CTOOI
●一ー一113
34.5
日口
250
F=110
3G2A6・CTOOI
244
自
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CTOI2
                                1axis八」nit
No.ofaxes                               
1/OPointsoonsumed                               2words(32p◎ints)
Countinputs             lnputsignals            EncoderinputAE…ncoderinputB
                Signa日evels            5,12,24VDC■楡Vo壮agedeterminedbyterminalblockwlrlng.
                lnputmodes              離e蒜瓢DIPSwit・h-sel・d・bl・
                lnputfrequency          Non℃ontactinput:50kHzmax.Contactinput:30Hzmax,(pulseanddirectionmode)(Frequencyisdependentuponencoderspecifi『atbns.Refertofollowingpage.)
Contro|inputs           Inputsignals            PulseinputZEXTcontrolinput(reset/preset):DIPswitch-selectable
                Signallevels            5,12,24VDC(EXTis50r12to24VDC}Vo廿agedeterminedbyterminalblockwiring.
                lnputmodes              Counter'sPresentValuereseVpresetby:Mode1:concurrentEXTandZsignals.'Mode2:EXTandthefirstconcurrentZpulse.Mode3:EXT(latched)andfirstconcurrentZρulse.Mode4:EXTsignalonly.
Coinci・dence"  Flags           No.ofpoints     8
                        Coincidencerange        Oto999999(6digRs,BCD)500000to999999aretreatedasnegativevalues,
                        CoincidencestatUS       `1'whenmin.coincidencedata≦PresentValue≦max.coincidencedata.
        Out-puts                Outputs 8points:externalcoincidenceoutputsOthrough7
                        Shkcurrent      Opencollectoroutputs,max.100mAat24VDC(outputpowersupplyl5to24VDC).
sDatatransfermodes(DIPswitch-seledεible)                               Mode1:bbcksofdatatransferredvialntelligenU!()Read内Vrite(useonlywhenmountedonPCorExpansionl/ORack).Mode2:cornmandstransferredviaMOV(useonlywhenmountedonRemotel/ORack).
CurrentconSumption                              550mAmax.5VDC(suρpliedbyBackpbne),'
Dimensions(mm)                          250(H)×345(W)×刊5(D)(includingterminalbbck)
Weight                          660grams(includingterminalblock)
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AppendixB
lnputSpecifications
翫em
InputVoltage
lnputCurrent
ONVo瞼age
OFFVoltage
ONκ)FF
ResponseTime
Minimum
PulseWdth
Enc◎derlnputsA,B,Pulselnpi』tZ
5VDC±5%
10mA(typ.)
4.5Vmin.
1.5Vmax.
12VDC±10%
10mA(typ.)
10.2min.
3.Omax.
24VDC±1001.
10mA(typ.)
21.6min.
4.Omax.
4μsmax.
●EncOderlnputsA,B
●WaveformsofEnc◎derinputsA,B
(Phasedifferentialinputmode)
lnputrise/lalltimes:tμsmax.
30kHz,
50%dutycyc|e
16ps
mlnt
16ps
mln.
1μsmax.lpsmax.
●RelationshipbetweenAandBphasesforphase
differentialinputmode,
ON
Aphase
OFF
ON
Bphase
OFF
                        鴫33μsmin..            `                       
                                                ●ノ            
                                                                /
                                                                
                        r国6●                                  
        圏芦                                                    
                                        鴫●    ●              
●Pulselnputz
ON
OFF
TlT2丁3T4
Tl,T2,T3,T4:3psmin.
EXT
5VDC±5%
10mA(typ.)
4.5min.
1.5max.
12力24VDC±10%
5!10mA(typ.)
102Vmin.
3.OVmax.
2msmax.
ON『
OFF
2msmin.
ー
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OutputSpecifications
Item
MaximumSinkCurrent
LeakageCurrent
Vmax.
C6
In→OutRespOnseTime
ExternalPowerSupPly
ExternalOutputsOto7
16mA4,5VDCtoIOOmA26.4VDC
(Seegraphbelow)
Maximumof400mA/Commen
O.1mAmax.
0.4Vmax.
1msmax.SeeNote1
5to24VDC±10%
(Maximum800mAat26.4V)
●MaximumSinkCurrentvsExternalPowerSupplyVoltage
(mA)100
50
Maximum
Sink
Current16
0
4.5.1020.426.4(V)
ExternalPowerSupPlyVoltage
Note
CAUTiON
ln-<)utresponsetimeistheintervalbetweenthearrivalofaninputpuIsethat
affeCtsthecoincidenceeutputstatusandthepointatwhichthecorrespond-
ingoutput(s)areswitchedONorOFF.However,thelmsmaximummaybe
exceededifthepulsearrives:
1)duringtheperiodbetweencompletionofdatainitializationandenablingof
theoutputenabieflagswhenpowerisapplied(mode1);or
2)duringanaccessoftheHigh-speedCounterviatheuserprogramto
changecoincjdencedata,presetdata,etc.
lftheoutputcurrentexceedsO.5A/common(4points)theinternalfuse
willburnout,disablingtheUnit.Thefuseisnotuser-replaceable.
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CTO12ExternagDimensions
」931≡到
                                II                              ●250
                                藝              垂～2           
                                        =　一「iii:i藷}苓       豆              
        ↓3～.51                                                        
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BackPlane
baCkup
bit
centralprocessingunit
coincidencesignal
commandmode
CPU
dataarea
debugging
defaultcondition
ExpansionI/OBackplane
Expansionl/ORack
Expansionl/0Unit
flag
hexadecimal
High■SpeedCounter
lntelligentl/O
ReadAtVritemode
Gbssary
AbasetowhichUnitsaremountedtoformaRack.Backplanesprovideaseriesof
connectorsfortheseUnitsa|ongwithwiringtoconneCtthemtotheCPUandPower
Supply.Backplanesalsoprovideconnectorsusedtocomectthemtoother
Backplanes.InsomeSystems,differentBackplanesareusedfordifferentRacks;in
otherSystems,RacksdifferonlybytheUnitsmountedtothem.
Acopyofexistingdatawhichisvaluableifdataisaccidentallyerased.
Thesmallestpieceofinformationthatcanberepresentedonacompuier.Abithasthe
valueofeitherzeroorone,correspondingtotheeleCtricalsignaisONandOFF.Abit
isonebinarydigit.
Adevicethatiscapableofstoringaprogramanddata,andexecutingthesetof
instructionscontainedintheprogram,lnaPCSystem,thecentralprocessingunit
executestheprogram,processesl/Osignals,communicateswithexternaldevices,
etc.
AcoincidencesignalisgeneratedbytheCounterwhenthePresentValueofthe
CountermatchesorfailswithintherangeoftheSetValue(s>.
Mode20ftheCTO12,setviatheUnit'sDIPswitch;availableonlywhentheUnitis
mountedonaRemotel/OExpansionRack.
Anac「。nymfo「cent「alpr・cessingupit・
AnareainthePCsmemorythatisdesignedtoholdaspecifjctypeofdata.For
example,theLRareaisdesignedtoholdcommondatainaPCLinkSystem.
Theprocessofcheckingforerrorsinaprogram.
Ｔheoriginalconditionofafunctionorsystem.
ABackplaneusedtocreateanExpansionl/ORack.
Parto{aRackPC,anExpansionl/ORackisconnectedtoaCPURacktoincreasethe
numberofslotsavailableformountingUnits.
Anl/OUnitforaPackage-typePCthatprovidesmoreレOpointstothePC.
AbitthatisturnedONandOFFautomaticaHybythesysteminordertoprovidestatus
information.
Anumbersystemusedtorepresentnumbersinbase16withdigitsO,1,2_9,A,B...F.
ASpeciall/OUnit.AHighSpeedCounterUnitcountsindependentlyofthePC'sscan
time.Thisallowscountingofveryshort,fastsignals,
DatatransfermodeloftheCTO12,setviatheCounter'sDIPswitch;availableonly
whentheUnitismountedonaPCoranI/OExpansionRack.
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lntelligentl/oUnit
1/OControlUnit
1/Odevices
1/Opoint
1/OUnit
LimitSwitch
origin
OUTinstruction
PC
Phasedifference
phasedifferentiali
inputmode
PhotoelectricSwitch
PowerSUPPly
ProgrammableController
ProximitySwitch
7④
AUn口,suchasanASCIIUnitorLadderProgrami/OUnit,thatisequippedwithitsown
CPUandcanbeprogrammed.
AUnitmountedtotheCPURackincertainPCstomonitorandcontroll/Opointson
Expansionl/OUnits.
Thedeviceswhichareconnectedtotheterminalsonl!OUnits,Speciall!OUnits,or
lntelligentl!OUn口s・1!OdevicesmaybepartoftheControlSystemiftheyfunctionto
helpcontrolotherdevices,ortheymaybepartofthecontrolledsystemiftheyinteract
directlywithit.
TheplaceatwhichaninputsignalentersthePCSystemoranoutputsigna|leavesthe
PCSystem・Inphysicalterms,anレOpo耐correspOndstotermina|sorconnectorpins
onaUnit;intermsofprogramming,anI!Op◎intcorrespondstoanl!ObitintheIR
area.
ThemostbasictypeofUnitmountedtoaBackplane.1/OUnitsincludelnputUnitsand
OutputUnits,eachofwhichisavailableinarangeofspecifications.1/OUnitsdonot
includeSpecialレOUnits,LinkUnits,etc.
Asw設chthatdetectswhenanobledhasreachedthelimitofitsmovementbyactually
makingcontaCtwiththeobject⊥imitSwitchesarefittedtoelectricelevators,traveling
cranes,etc.toindicatewhenacertainpartoftheequipmenthastraveledtothe
specified}imit.
ThenumbersetagainstwhichtheCounterisincrementedordecremented.
Outputstheresuitofalogicaloperationtoaspecifiedbit.
AnacronymforProgrammableController,
ThedifferencebetWeenCounterinputsmeasuredindegreesper360。.Forexample,
ifthetwoinputssendssignalstotheCounteratexactlyoppositeintervals,thephase
differencebetweenthesei叩utswouldbe180。.
ACounterinputmodeinwhichphasedifferencedetermineswhethertheCounteris
incrementedordecremented.
Aswitchthatuses'lighttodetectthepresenceofanobject.
AUniパhatmountstoaBackplaneinaRackPC.Itprovidespoweratthevoltage
requiredbytheotherUnitsontheRack.
Asmall,computer-likedevicethatcancontrolperipheralequipment,suchasan
eleetricdoororqualityoontroldevices,basedonprogrammingandpe巾heralinput
devices.AnyprocessthatcanbecontrotledusingeleCtricalsignalscanbecor】tro‖ed
byaPC.PCscanbeusedindependentlyornetworkedtogetherintoasystemto
controlmorecomplexoperations.
Aswitchthatusesmagneticinductiontomeasurethedistanceof'ametallicdbjeCt
'frOmthefrOntoftheSwitCh.
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putseanddirection
inputmode
ACounterinputmodeinwhichthepresentstatusoftheCounter'sinput2determines
whethertheCountervalueisincrementedordecrementedwhenapulseisreceived
fromaninput.
Rack
AnassemblythatfomsalunctionalunitinaRackPCSystem.ARackconsistsofa
BackplaneandtheUnitsmountedtoit.TheseUnitsincludethePowerSupply,CPU,
andl!OUnits.RacksincludeCPURacks,Expansionl/ORacks,andレORacks.The
CPURackistheRackwiththeCPUmountedtoit.AnExpansionI!ORacki$an
additionalRackthatholdsextral/OUnits.Anl/ORackisusedintheC2000HDuplex
System,becausethereisnoroomforanyI/OUnitsontheCPURackinthisSystem.
RackPC
APCthatiscompOsedofUnitsmountedtooneormoreRacks.Thisconfigurationis
themostflexible,andmostlargePCsareRackPCs.ARackPCistheoppositeofa
Package-typePC,whichhasallofthebasicl/0,storage,andcontrolfunCtionsbuilt
intoasinglepackage.
Remotel1OUnit
AUnitthatextendsthedistanceanExpansionI/ORackcanbefromtheCPU.
scantime
ThetimeittakesthePCtope首orminternaloperations,i.e.,resetthewatchdogtimer,
readtheprogram,receiveinPutdata,sendoutputdata,andexecuteinstructions.
ScantimeismonitoredbythewatchdogtimerwithinthePC,andifittakeslongerthan
acertainspecifiedamount◎ftime,anerrormessagemaybegenerated,ortheCPU
mayjuststep,Scantimeswilldifferdependingontheconfigurationofthesystem.
senser
Aninputdevicethat"senses"apropertyoftherealworldandrelaysittotheControl
System.Thepropertycanbeameasurementofanobject,orsimplyasignal
indicatingthepresenceottheobject.
Speclall!OUnit
AdedicatedUnitthatisdesignedtoraspecificpurpose.Speciall/0Unitsinclude
PositionControlUnits,High-SpeedCounters,Analogl/OUnits,etc.
switch
AninputdevicethatsendseitheranONorOFFsignaltotheControlSystem.Aswitch
canbeoperatedeitherbyapersonorbythemovementofapieceofequipmentor
material.
Unit
InOMRONPCterminology,thewordUnitiscapitalizedtoindicateanyproductsold
foraPCSystem,ThoughmostofthenamesoftheseproductsendwiththewordUnit,
rlotalido.Forexample,aRemoteTerminalisreferredtoinacollectivesenseasa
Unit.Contextgenerallymakesanylimitationsofthiswordclear.
word
lndigitalcircuits,agroupofbits.Usuallyawordconsistsotfour,eight,orsixteenbits、
lnC-seriesPCs,awordconsistsofsixteenbits.Wordscanbeusedtostoredata,or
theycanbeusedforl/O,
WO「kbits
BitsinthelRareathatarenotbeingusedforinputoroutput.Thesebitscanbeusedin
theprograminanywaydesired.
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cumula匂vecounters,46
IntelligentI/ORead/Writemode,13,43
indicators
CTOO1,3-4
CTO12,5
inputspecifications,66
M
multi-digitpresetincrementingCounter,48
O
operatingmodes,26-28
0utputspecifications,67
P
D
DIPswitches,10-13
DMcoding,43-44
datatransfer,timing,32-33
datatransferm◎des,13,33
d㎞ensions
CTOOl,64
CTO12,68
ProgrammableController
compatibilitywith,ix
I/Obuserror,9
modes,9
phasedifferentialinputmode,11,12,27-28
precautions,9
programmingexamples
commandmode,56-59
1ntelligentI/ORead/Writemode,53-一一一55
pulseanddirectioninputmode,12,28,31
E
externalconn㏄60ns,16
externalo叫p田widng,22
R
reset/presetconditions,12
rese晦resetmode,12
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respOnsefrequency,11,12
S
scantime,32-33
sensoroutput,11
specifications,63-一一68
systeMconfigurations,6-8
T
terminalbi6ckallocations,15-・17
timingofdatatransfers,32--33
two-.stagepresetC皿nter,46-47
u
upanddownpulses,30
W
wiring,14-23
1・i/
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