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No.6182
0MRONCorporation
Pleasereadandunderstandthismanualbeforeusingtheproduct,PleaseconsultyourOMRON
representativeifyouhaveanyquestionsorcomments.
VVARRAN7Y
OMRON`sexclusivewarrantyisthattheproductsarefreefromdefectsinmaterialsandworkmanshipfora
periodofoneyear(orotherperiodifspecified)fromdateofsalebyOMRON.
OMRONMAKESNOWARRANTYORREPRESENTATION,EXPRESSORIMPLIED,REGARDINGNON-
INFRINGEMENT,MERCHANTABILITY,ORFITNESSFORPARTICULARPURPOSEOFTHE
PRODUCTS.ANYBUYERORUSERACKNOWLEDGESTHATTHEBUYERORUSERALONEHAS
DETERMINEDTHA「THEPRODUCTSWILLSU「rABLYMEETTHEREQUIREMENTSOFTHEIR
INTENDEDUSE.OMRONDtSCLAlMSALLOTHERWARRANTIES,EXPRESSORIMPUED、
LIMITATIONSOFLIABIL'τγ
OMRONSHALLNOTBERESPONSIBLEFORSPECIAL,INDIRECT,ORCONSEQUENTIALDAMAGES,
LOSSOFPROFITSORCOMMERCIALLOSSINANYWAYCONNECTEDWITHTHEPRODUCTS,
WHETHERSUCHCLAIMiSBASEDONCONTRACT,WARRANTY,NEGLIGENCE,ORSTRICT
LIABILITY.
lnnoeventshalltheresponsibilityofOMRONforanyactexceedtheindividualpriceoftheproductonwhich
liabilityisasserted.
INNOEVENTSHALLOMRONBERESPONSIBLEFORWARRANTY,REPA旧,OROTHERCLAIMS
REGARDINGTHEPRODUCTSUNLESSOMRON'SANALYSISCONFIRMSTHATTH∈PRODUCTS
WEREPROPERLYHANDLED,STORED,INSTALLED,ANDMAINTAINEDANDNOTSUBJECTTO
CONTAMINArlON,ABUSE,MISUSE,ORINAPPROPRIATEMODIFICATIONORREPAIR.
1
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No.6182
Aρρ"caガoηCoηs'derations
SL〃TAB'L'TγFORUSE
OMRONshallnotberesponsibleforconformitywithanysねndards,codes,orregulationsthatapplytothe
combjnationofproductsinthecustomer'sapPticationoruseoftheproducts.
Atthecustomer'srequest,OMRONwillprovideapplicablethirdpartycertificationdocumentsidentifying
ratingsandIimitationsofusethatapplytotheproducts.Ｔhisinformationbyitseifisnotsu行icientfora
completedeterminationofthesuitabilityoftheproductsincombinationwiththeendproduct,machine,
system,orotherapPlicationoruse.
Thefollowingaresomeexampiesofapplicatjonsforwhichparticularattentionmustbegiven.Thisisnot
intendedtobeanexhaustivelistofallpossibleusesoftheproducts,norisitintendedtoimplythattheuses
Iistedmaybesuitablefortheproducts:
・Outdooruse,usesinvolvingpotentialchemicalcontaminationorelectricalinterference,erconditionsor
usesnotdescribedinthismanual.
・Nuclearenergycontrolsystems,combustionsystems,railroadsystems,aviationsystems,medical
equipment,amusementmachines,vehicies,safetyequipment,andinstallationssubjecttoseparate
industryorgovernmentregulations.
・Systems,machines,andequipmentthatcouidpresentarisktolifeorproperty.
Pleaseknowandobserveallprohibitiensofuseappiicabletotheproducts.
NEVERUSETHEiPRODUCTSFORANAPPLICATIONINVOLVINGSERIOUSRISKTOtＬFEOR
PROPERTYWITHOUTENSURINGTHA'「THESYSTEMASAWHOLEHASB匪NDESiGNEDTO
ADDRESSTHERISKS,ANDTHATTHEOMRONPRODUCTSAREPROPERLγRA「EDANDINSTALLED
FORTHEINTENDEDUSEWITHINTHEOVERALLEQUIPMENTORSYSTEM.
PROGRAA〃ル7ABLEPRODUCTS
OMRONshallnotberesponsiblefortheuser'sprogrammingofaprogrammableproduct,orany
consequencethereof.
2
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No.6182
Discta'mers
CHANGEIVSPECIFICATIOVS
Productspecificationsandaccessoriesmaybechangedatanytimebasedonimprovementsandother
reasons.
ttisourpracticetochangemode{numberswhenpublishedratingsorfeaturesarechanged,orwhen
significantconstructionchangesaremade.However,somespecificationsoftheproductsmaybechanged
withoutanynotice.Whenindoubt,specialmodelnumbersmaybeassignedtofixorestablishkey
specificationsforyourapplicationonyourrequest.PleaseconsultwithyourOMRONrepresentativeatany
timetoconfirmactualspecificationsofpurchasedproducts.
DI〃ENSIONSANDVIIEIGHTS
Dimensionsandweightsarenominalandarenottobeusedformanufacturingpurposes,evenwhen
tOleranCeSareShOWn.
PERＬFrO　R]naAハ1CεDA刑
Performancedatagiveninthismanualisprovidedasaguidefortheuserindeterminingsuitabi世yanddoes
notconstituteawarranty.ItmayrepresenttheresultofOMRON`stestconditions,andtheusersmust
correlateittoactualappiicationrequirements.ActualperformanceissubjecttotheOMRONWarrantyand
LimitationsofLiability.
ERRO月SAnDo瓦〃SS'ONS
Theinformationinthismanualhasbeencarefullycheckedandisbelievedtobeaccurate;however,no
responsibilityisassumedforclerical,typographical,orproofreadingerrors,oromissions.
3
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ハloticθs
OMRONproductsaremanufa(rturedforuseaccordingtoproperproceduresbyaqualifiedoperator
andonlyforthepurp◎sesdescribedinthismanual.
Thefollowingconventionsareusedtoindicateandclassitywamingsinthismanual.Alwaysheedthe
informationprovidedwiththem.
DANGER!tndicatesinformationthat,ifnotheeded,couldresultinlossotMeorserious
injury.
CaUttenlndicatesinformationthat,ifnotheeded,couldresultinminorinjuryordam-
agetotheproduct.
ξ
0]naRO∧lProduct月}efe]rences
AIIOMRONpreductsarecapitalizedinthismanual.Theword"Unit"isalsocapitalizedwhenitrefers
toanOMRONpr《)duct,regardlessofwhetherornotitappearsinthepropernameoftheproduct.
Theabbreviation℃h,"whichappearsins◎medisplaysandonsomeOMRONproducts,means
"word"andisabbreviated"Wd"indocumentation.
Vis口a'メ1カゴs
Thefollowingheadingsappearintheleftcoiumnefthemanualtohelpyoulocatedifferenttypesef
infomation.
Notelndicatesinformationofparticularinterestforefficientandconvenientopera-
tionoftheproduct
7,2,3…lndicateslistsofonesortoranother,suchasprocedures,precautions,etc.
◎OMRON,1989
AllrightSreservedNopartofthispublicationmaybereprOdueed,storedinareUievalsystem,ortransmitted,inanyform,
o品y鍋ymeans,mecha㎡cal,elec加nic,photocopying,recording,orotherwiSe,withoutthepriorwri舵npermiSsionof
OMRON.
Nopat斑tliabilityiSassumedwithreSpecttotheuseofthei㎡o仰ationconu血edherein.Moreover,becauseOMRONis
㎝sta岨ystrivingtOimproveitShigh_-qualityproducts,theinformationcontained三nthismanualiSsubjecttochangew浪.
oumo6㏄.Everyprecaiitionhasbeentakenintheprq》arationof血ismanua1.Neve血eless,OMRONassumesnoresponsi.
bmatyforerTorsoromissions.NeitherisanyliabMtyassumedfordamagesresUl血g丘om也euseoftheinformationcon.
㎞ed垣越publication.
v
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ノ物0μ『this魂〃aημa1'
Thismanualprovidesthespecifioationsandproceduresnecessarytoinstallandoperatethe
3G2A5-NC111-EVIPositionControlUnit.
S㏄オ10η7describesthebasicfeatures,components,andoperationofthePositionControlUnit,as
we‖asthebasic・c◎nfigurati◎nandprinciplesotpOsitioningcontrolsystems.Readingthissectionfirst
wi‖giveyouafamiliaritywiththeeSsentialterminologyusedinthismanualandanunderstandingof
thefundamentalsnecessaryforsuccessfuloperation.
S●ctlbn2coversproceduressuchaswiringandswltchsettingwhicharenecessarybefore◎peration.
Section3providesprocedurestoallowyoutoquicklygain"handson"experiencebyset加gupatrial
motoroperation.ThestepsaredesignedtofamiliarizeyouwiththePositionControlU耐,ratherthan
toactuallysetupanentirecontrolsystem.
Sθc翻oη4coversdataallocationandotheraspectsofdatasettingr】ecessarybeforeexecutingPosi-
tioningactions,aswellasinfomationconcerningtheTeachingBox,pulses,andthe耐emaldatathe
Pos口ionControlUnituseswhenexecutingthedatasetbytheuser.
SectionsexplainsdatacommunicationbetweenthePositionControlUn口andthePC.Thissection
coverstheallocationo{bitsinthefourIRwordsusedforcommunication.lncludedareexplanationsof
allofthecommandbits(exceptORIGINSEARCH,whichiscoveredseparatelyinSθction6),allof
thefSags,andotheraspectsofcommunicationbetweenthePositionControlUnitandthePLC.This
sectionalsodescrbesthedifferenttypesofexternalinputs.
Section6exp|ainsthemethodsforestablishingandreturningtotheorigin,anddescrbestheorigin
inputandoriginproximityinputwhichthePositionControlUnitusesincarryingouttheseoperations.
Sectlon7providesprogrammingexamplesforactualcommunicationoperations.
Sectio刀8providesapplicationexampteswhichiltustratethebasicprocedureforcomectingandoper-
atingthePos碇ionControlUnR.
SectiongoutlinestheproceduresforhandlingerrorsandalarmsthatoccurduringPositionControl
Unitoperation.
Theappendicescontainlistsoferrorcodes,spec而cations,andatableofstandardmodels.Aglossary
oftermsandanindexareincludedatthebackoパhemanual.
ノー、
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SECTIONl
Introduction
The3G2A5-NC111-EVlPositionControlUnitisaSpecialI/OUnit也atreceivescommandSfromaPrograiTimableCon－
口011er(PC)andoutputspulsetrainstoamotordrivertocontrolpOsitioningalongasingleaxis.YoucanuseitinCsOO,
C1000H,orC2000HPCSystems.SincethiSPositionControlUnitoutputspUlses,itismost◎ommoniyusedtocontrol
steppingmo⑩τdriversinopen400psystems.IfyouwiShtoincorporatefeedback,however,youcanconnecttheUnittoa
servomotOrdriverdesignedfbrpulse1匠aminput.
Oneofthefea⑭rresofthisPositionControlUnitisthatitcanbeoperatedineitheroftwomOdes:LOCALorREMOTE.
Ybusel㏄t血emOdewithaswirchonthefrontpaneloftheUnit.W泊theUnitinLOCALmOde,youcanusetheTeach-
ingBoxfbrteachingposidons,ope】ratingmanually,andreadmgouterrorcOdes.Teachingisthemos匡convenientwayof
enteringdataWhiletheUnitisinLOCALmode,youcanalsocheckwhetherthedatayouenterwillac画1ymovethe
workPieceinthewayyouwant.Onceyouhaveenteredandconfirmedallthenecessaエydata,youcanswitchtoRE-
MOTEmodefbrcon血uousoperation.WhiletheUnitisinREMOTEmode,itcancommunicatewiththePCandreceive
comman(iSf()rexecution.
Thissectiondescribesthebasicfeatures,components,andoperationofthePositionCon加1Unit,aswellasthebasic
configurationandp血ciplesofpositioningcontrolsystems.Readingthissectionf註stwHIgivey皿afami1迦tywiththe
essentialterminologyusedinthismanualandanunderstandingo舳efun(iamentalSnecessaryforsuccessfuloperation.
」4与4巧
¶」1111』1
Features
BasicOperatingPrinciples
QperationalRow
SystemConfigllration
ControlSyste血P亘nciples
-▲2つ」
一ー一
く」<」く】
一ー一
11111
Open-100pSystem
Semiclosed-100pSystem
22348991
1
1
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BasicOeratingprinci,les
Section1…2
〆
1…1
Featu『es
AppticableMoto『D『ive『S
PulSetrainpermitsconnectiontoeither:
1.AstepPingmotordriver
2.Aservomotordriverdesignedforpulsetraininput
NumberofControlAxes
andC◎ntrol:IngCapacity
ThePositiαnControlUnitisdesignedtocontrolasingleaxis.Dataconfigura-
tionconsistingofparameters,speeds,andpOsitioningactionspermitspre-
cisespeedandpositioncontrol.
Compensatlon
Backlashc◎mpensationandorigincompensationfunctionsallowhighlyaccu-
ratepositioning.
lnching
Theinchingcommandcanbeusedtomanuallypositiononepulseatatime
eitherCtockwiseOrCoUnterclockwise.
E「8rorDlagnostlCS
Ｔr◎ubleshootingisfacilitatedbyerrorcodetransmissionfromthePesition
ControlUnittothePCaswe|lasbyerrorcodedisplayontheTeachingBox.
DataBaCkup
DatastoredinthePositionControlUnit(t2parameters,10speeds,and200
p◎sitioningactions)isprotectedbybatterybackupintheeventofpOwerfai|-
ure.
Teachlng80x
ConnectingtheTeachingBoxpermitsmanualoperation,teachinginputs,and
errorcoderead-out.
Modes
ThePositionControlUnitcanbeoperatedineitheroftwomodes.lnLOCAL
modeyeucaninputandcheckdata.lnR∈MOTEmode,theUnitcancommu-
nicatewiththePCandreceivecommandsforoperati◎n.
1--2
Basic◎peratingPrinciples
Thebasicoperationofthe3G2A5-・NCI11-EVIPosMonControlUn置isfairly
simple.ltcontrolseitherasteppingmotororaservomotorjnaccordancewith
dataStoredinitsmemory.Thisdata治cludesparameters,speeds,pOsitions,
andotherinfOlTnationnecessaryforeffectivecentro1.BeforethePosition{
ControlUnitcanbeoperated,therefore,youmustfirstinpuパheessential
dataＴhisisgenerallydoneviatheTeachingBox.
ThewayinwhichthePositionControlUnitmakesuseofthisdataisdeter-
minedbytheprograminthePC.TheprogramdoesnotcontrolallofthePo・
s'rtionControlUnit'soperatiensdireCtly,butrather,controlstheUnit'scom・
mandsbyturningcommandbilsONandOFF.Thecommandsc◎ntrolsuch
functionsasthestartingandstopPingofposRioning,returningtotheorigin,
andsoon.(TheoriginisthepointwhichisdesignatedasOatanygiven
time.)Thus,whilethePosRionControlUnitfunctionsasanintegralpartof
youroverallcontrolsystem,italsoexercisesagooddealofautonomy.This
capabilityisessentialtetheconceptofdistributedcontrol,wherebycontrolot
eachp◎rtionofanautomatedsystemislocatednearthedevicesactuallybe・
ingcontrolled.
Thefundamentalunitofp◎sitioningisthepositioningaction.AparticularpO-
sitioningactionmovestheworkpiecealongtheaxisinadirection,ataspeed,
andtoap◎sitiondeterminedbythedatawhichhaspreviouslybeenset.The
p◎sitioningactionbeginswhentheappropriatecommandbit(SＴART)is
tumedONbytheprogram.
2
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OrationalFJow
SectiOfi1-3
Asinglepositioningactionmaybeexecutedby菰seW,orabankof$everal
pOsitioningactionsmaybeexecutedinsequence.Aparticularbankofac-
tionsmayberepeatedagainandagain.Beforebeginningexecutionotp◎si-
tioningactions,itisnecessarytodetinetheoriginasareferenCep◎intby,fOr
example,executingORIGINSEARCH.
1-3
OperationalFlow
PreparingforandexecutingPOsitioRoperationsnormallyinvolvesthefollow-
ingsteps.
Step    "㎝     Oper8tbn8                                       Refθrto
1       WiHng           (START)↓                               Sec60n2BeforeOpera60r1
                        Wi目ngofexternalin-puts                         
                        ↓                              
                        W面ngofmotord目ver                              
                        ↓                              
                        W目ngbetweenmo-tordrlverandPosi-60nControlUnit                          
                                1                       
2       Modgsel㏄torset冠ngDataw◎rd厨tassign-men恰                                             Subsec没ions:2-1,2-2,7-2,7」-3
                        MODEsθlectorse田ng?Remotemode(UsθPr◎grammingConsole.)                LOCA    .modg(UseTeachingB◎x.) 
                        Dataw◎rdbitassign-mer治                                
                Opera6ngmodeset-tiflgSCANCLOCK.settlng                                  
3       Configura60nofda垣                      P               『      S㏄60n4DataConfigura首on
                        Trans給rdata(Transferprogram)           lnputdata               
                                                        
                                                        
4       Oηgindθtemina60n                      1,              17      S㏄60n6Establishingtheongin
                        SεTORlGlNORIGINSEARCH          ORIGINSEARCH            
                                                        
                                                        
5       Posi60ning                      Ψ              '       Sec60n5DataCommunica加nwi由thePC
                        SＴART,PAUSE,ORIGINRETURNetc.           Manualoperation         
                                                        
                        1↓Con6nuedt◎rlextpage.                                
3
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SstemConfirαガoπ
SectionM
Step    lt㎝    Oper8脆os                                                                                       Referto
6       Troublesho◎6ng         (Con目nuedfr◎mprecedingPage・)                                 Eπor?  YesLOCAし       No                      Sec60ngEirrorProcessing
                                                        ,                                               
                                                                                                        
                                        R∈MO正mode1    ,                       1       m◎der                  
                                LEDsonPositi◎nContro田nitlighV6ash                                     LEDsonPosi口onCon圃UnitIigMash                          
                                                                                                        
                                                ▼      1               「      『                      
                                lEπ。rc。de廿ansfer                                    EMERGandERRORLEDsonTeachingB◎xIight                            
                                                                                                        
                                                                        ↓                              
                                                                        lEπorc◎dedisplay加TeachmgB◎x                         
                                                                                                        
                                                NoEπor                 es                              
                                                                cleared?                                        
                                                                        国                              
                                                                                                        
7       O声a60n                         REiMOTEmode¶'                                                          Sec60n8App‖ca60nExamples
                                        Automa6copera目ona㏄ordingtoPCprogram                                                           
                                                                                                        
1-4
SystemConfiguration
Thebasicsystemconfigurationisshowrlo川hefollowingpages.Position
ControlUn複(PCU)outputsarecomectedtoamotordriver,e旋herforastep-
pingmotororforaservom◎torcapableofreceivingpulsetraininputs.The
PositionCon加lUnRiscontrolledbyi叩utsfromthePC,externaldevices,
andtheTeachingBox.lt,inturn,outputspu置setrainsanddirectionsignalsto
c◎ntrolthemotordriver.
Themotord目vercontrolse曲erasteppingmotororaservomotor,depending
onwhetheryouchoosetoemplOyanopenrlooporsemiclosed-loopsystem・
(SeeSθCtわη1-5}.Thesteppingmotor(orservomotor)controlssometypeof
p◎s艮ionhgdevice(suchasafeedscrew,forexample).Anindependentpow-
ersupPlymustbeused・
AithoughUnitoperationcanbeindireCtlycontrolledfromahostcomputer,
Remotel/OMasterUnit,orothercontrolsyStemorperipheraSdevice,controI
comesviatheprogramofthePCortromconnectionstoexternalinputs(e・9・,
c◎ntrolpanelswitches}.Thefollowingconfigurationdiagramsshowonlythe
4
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SystemConμration
Sectionf-4
p◎sitioningsystemitseK.RefertotheoperatingmanualsforotherOMRON
controldevices・fordetailsoneXtendedcontrolsystemoperation.
UsingaC.seriesStepPingMetorDriver
　
『
西
口・・口
口
1
'
〆
'
'
PCU
Steppingmotor
TeachingB◎x
5
---------------------[End of Page 9570]---------------------



SystemConuration
Section1_4
UsingOtherStepPingMotorDrivers
/
PCU
『亘'
o
口・・口
TeachingB◎X
,'
.,"
r
6
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SystemConuratiOn
Section1-4
UsingServomotorDrivers
PCU
らふシ
禦㌦、
●,
口
巳、0
口
TeachingBox
'
1"〆
7
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CoηカrolSs`■mP㎡nciles
Section1"-5
/ー
1・-5
Corltr◎lSystemPrmciples
Controlsystemscanbequ‖esimpleorrelativelyc◎mplex・Ｔhemostbasicis
an◎pen・loopsystem,inwhichaparticularoperationiscarriedout,according
toprogrammedinstn』Ctions,butinwhichfeedbackisnotprovidedforauto-
maticadjuStments.The3G2A5-NC111-EVIPos誕ionControlU耐canbe
usedinanopen-loopsysteminc◎nlunctbnw口hastepPingmotor・
lnaclosed-loopsystem,ontheotherhand,thePCcontrolsanexternalpro・
cessw‖houthumanintervention.Theservomotorprovidesdirectfeedbackso
thatactualvalues(ofPOsitions,speeds,andsoon)arecontinuouslyadjusted
tobringthemmorecloselyinlinew肋targetvalues・
msomesystems,thedigitalfeedbacksignalswillbetransm貰tedtoadigi-
tal-to-analogconvertertoc◎mpletethefeedbackIoop,therebypermMingau・
tomatedadjustmentofthecontrolprocess.
Asemiclo、sed-loopsystemissim‖artoacbsed-loopsystem,exceptthat
feedbackisprovidedbyatachogeneratorandarotaryenc◎derratherthan
directlybythesen!omotor.lfthe3G2A5-NCIli-EVIPos‖ionControlUnitis
usedwithaservomotor,theservomotordrivermustbeabletohandledigttal
signals,andthereisnoneedforaD!Aconverter.lnaddition,theservomotor
isconnectedtoatachogeneratorandarotaryencoder.TheUn廿canthusbe
usedineitheranopen-looporasemiclosed400psystem.
Bothopen-bopandsemiclosed・loopsystemsaredescribedinmoredetailon
thetollowingpages.
{
8
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Controi、Sste〃zprinciles
Section1-5
1-5-・s
DataFlow
PositionC◎ntroiUnit
■一●・●・●
911
`PC     圏      ●      PCbusyF 喝員            輔      PulsggeneFator  
                                                                
                                                                
                                                                
                                                        レOinte㎡ace    
                        MPU     掴              噛国            
                                ■●                            
                                                        RS-422intθHace 
                        :       喝                              
                                                                
                        ●                                      
ロ
Memory
－
Pulse
train
皿
Steppingmotordriver
●r-1-1
●
●●●●●・
『
一
一
㊨
一
●
レOconneCtor
●
Puisetrain
㎜
　
PeripheralP◎rt
l
●一ー一4
                        lStep口ngmotor                  
                        8                       
                        6                       
                        1                       
                        1                       1
        闘              8       1               1
                        `                       
                        1                       
1               1       8                       
8               ●      '                       
曽              良                              
●■●一
4
:
Magnetizing
dist「ibuto「
circuit
ぼ
P;wer
ampl肖ier
1…Xternalinput
TgachingBox
Servomotordriver
－
一ー一一●●
e
`
1
Serげomotor
■811
●●●一●●●一●
・1`」
Errorc◎unter
Powerampl藷ier
1
8
●
一一●一●●●■
(Positioningoutput)
Tachogengrator
Rotaryencodgr
1-5-2
◎pen・bopSystem
Inanopen-loopsystem,thePosRionControlUnitoutputspulsetrainsasspe・
cifiedbythePCprogramtOc◎ntroltheangleofrotationofthemOtor・The
angleotr◎tationofasteppingmetorcanbecontrolledthreughthenumberof
pulsesignalssuppliedtothem◎tordriver.Thenumberofrotationsofthe
steppingmotorisproportionaltothenumberofpulsessuppliedbythePosト
9
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ControtS∫'¢mP㎡πc∫les
Section1・-5
/
tionControlUnit,andtherotationalspeedoftheStepPingmotorispropertion-
altotheirequencyofthepuisetrain・
Anglθof
rotation
Angleofr◎tation
光_
12n
Pesitioningpulse
SlmPlifiedPosltionlng
SyStemDesign
ThefollowingdiagramillustratesasimplifiedpOsitioningsystem.Asthestep-
pingmotor(orservomotor)rotatesinresp◎nsetosignalsfromthePosition
ControlUn誕,itturnsafeedscrewtoacorresp◎ndingdegreeine口hera
doc㎞ise(C瑚orcounterclockwise(CCW)directionataspec浦edspeed.
This,inturn,causestheworkpiecetomoveatthatspeedirlacorresp◎nding
directionalongtheaxis.
ζ」
Steppingmotor
ObjeCtbeing
positioned
Feedscrewpitch
P
M:Reductionratio
P:Feedscrewpitch(mm/revolution)
V:FeedvelocityofobjeCtbeingp◎sitioned(mm/s)
θs:StepPingangleperpulse(dggree/pvlse)
Thep◎sitioningPrecisioninmm!pulseiscomputedasfol|ows:
PosRioningPrecision=P/(pulsesperrevolutionxM)
=P/((360!θs)xM))
=(Pxθs)!(360×M)
TherequiredpulsefrequencyfromthePositionControlUnitinpulsesper
secondiscomputedasfollows:
Pulsefrequency=V/Positioningprecision
=(360xMxV)1(Pxθs)
AndtherequirednumberofpuISestofeedanobjectbyadlstanceLinmmis
c◎mputedas・follows:
Numberofpu1§es=L/Positioningprecisien
;(360xMxL}/(Pxes)
10
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ControlSstemprinciles'
Section1-5
1-5-3
Semiclosed・1◎opSystem
WhenthePositionControlUnitisusedinasemiclosed-loopsystem,thesys-
temSuppliesfeedbacktocompensateforanydiscrepancybetWeentarget
valuesandactualvaluesinpositionorspeed.Thissystemdetectsmotorro-
tationamounts,forexample,computestheerrorbetWeenthetargetvalue
andactua|movementvalue,andzeroestheerrorthroughfeedback.Thedia-
grambelowillustratesthebasicconfigurationofasemiclosed-loopsystem.
Targetp◎sition
Sgrvomotordriver
Servomotor
Positionfeedback(feedbackpulses)
Tachogenerator
Rotaryenc◎der
'
1,2,3_1.
2
3.
4.
5
6
First,thetargetpOsitioRistransmittedtotheerrorcounterinunitsofen-
coderpulses.Theservomotordrivermustbeabletohandledigitalinput.
Themotorrotatesataspeedcorresp◎ndingtothespeedvottage.Ｔhe
rotaryencoderconnededtothernotoraxisrotatesinsyncwiththemo-
tor,generatesfeedbackpulses,andsubtractserrorcountercontents.
Consequently,theencoderretationisequivalenttothetargetp◎sition,
andthemotorstopsrotatingwhentheerrorcountercountandthespeed
voltagebecomezero.
Whilethemotorisstopped,therotaryencoderconstantlymaintainsthe
stoppedp◎sitionthroughcorrection.lntheeventthatthemotoraxis
slightlymoves,theerrorcounterreceivesafeedbackpulsefromthe
rotaryencoder,wherebyarotationvoltageisemittedinthereversedト
rectionfromwhichthe耐aryencodermoved,causingthem◎tortoro-
tatetoward誕soriginalposition.Thisoperationiscalledservolockorser-
voclamp.
lnordertoexeoutepOsitioningwithacceleratioRanddeceleration,target
POsitionsaresetc◎nsecutivelyintheerrorcounterforprocessing.
Thetargetp◎sitionbecomesthecountfortheerrorcounterandc◎ntrols
themotorbyconversiontoaspeedvottagefortheservomotordriver.
ThepOsitionthusequalsthetotalcountoftargetpOsitionsandthe
speedwilldependonthetargetpOsitionperunittime.
11
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SECTION2
BeforeOperation
Thissectionprovidesinformationyouwlllnee(lbeforeoperatingyourPesitionControlUniLItincludesnomenclature,
switches,indicatOrs,andwiring.
唱」A∠
一一
ウ一2
Nomenclature,Switches,andIndicatOrs
野㌶
WL与L
1!OConnectorPin、Layout
1/OConnectorExternalInpms
I!OConnectOrExternalOutPutS
2-3Wi亘ngPr㏄au60ns
」4667'0く∨
-▲-▲ーユーユう白う一
13
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ハlomenclature,Switches,andIndicators
Section2-1
2-1
Nomenclature,Switches,andIndicators
F『ontPane1
ThetrontpanelotthePositionControlUnitprovidesconnectorstorthe
TeachingBox,themotordriver,eXternalswitches,andanencoder.Itpro-
vides,inaddition,sevenLEDstoindicatethecurrentstatusoftheUnit.There
arealsobatteryterminalssothatyoucanconnecttoabatterytorpower
backup.lntheeventofapowerfailure,thebatteryallowstheUnittoretain
posRioningdata.
MOD∈selector
i/Oconnector
4       r               
                NC111-EVIll●RUN●BUSY●CW●㏄W●COMMERR●CNCεRR●WDTεiRR－よREMO↑E1軋、惣5一        
                nOl』阿■φ声.一        
                峠1-'P6叩hθr副τ       
                        
                "ii`自白自凸自白品品.品三品自】品品晶晶品■き.■!ちo肋Dlト「_一一       
        ll'b`1,ll`il脳21白ぷ苗ry                
        、              
RS-422connector
(forTeachingBox)
Batteryterminals
MedeSelector
YouusethisswitchtosetthePosRionControlUnittoeitherREMOTEorLO-
CALmode.SettheselectortoLOCALtousetheTeachingBox,andtoRE-
MOTEforcommunicationbetWeenthePositionControlUnitandthePC.
RS-422Connector
ConnecttheTeachingBoxhere.
Ba廿eryTermtnalS
Usea3G2A9-BATO8Battery.lntheeventofapowerintemＬption,thebat-
terywillbadくuptheRAMwhichstorespositbnlngdata.Whenreplacingthe
battery,installanewonewithinfiveminutesefremovingtheoldone.
tlOConnector
This24-pinconnectorprovidesconneCtionstormotordriveroutput,external
switchinput,encoderinput,andotherperipheraldevices.
14
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ハTomenclature,Switches,andIndicators
Section2・-1
lndicators
RUN     LightsduringREMOTEmodeoperation.Flasheswhenbat-teryvoltageisIow.
BUSY    Lightsduringpositionmgoperations.FlashesduringanemergencystoporsuddenstoP.
OUTPUT  Ughtswhenacontrolpulsetrainisoutput.
CW      Ughtsduringclockwise(CW)positioning.
CCW     Lightsduringcounterclockwise(CCW)p◎s口ioning
COMMERR LightswhenacornmunicationserroroccursbetweenthePCUandPCorPCUandanexternaldevice.
CNCERR  Lights託anerrorOccursinthePCUduringoperation.
WDTERR  Lightswbenthereisawatchdog価mererror.
15
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Wirin
Section2-2
2-2
Wiring
、/～
2--2-1
1/◎Connect◎rPi'nLayout
UOc◎nnector
○              ・151012'                                                                                                       ○
        、●、」‥'                                                     ○○○○○○OOOOOO                                              ''.'‥  
                                                                ○○○○○○○○○○○○                                                        
                151012                                                                                                  
1/OConnectOras
viewedontrontpar}el
                                12t◎24VDC              1       AB                              
                ●                                              q       '               言))',,'.L7
                                                                                        
V+一一ーINI`一一一4                             CWlimkCCWlimit          2       A                               
                                                        B       亀」■、                        
                `                                               金_愈、                 
一ー一・4                               EmergencystOPExternalintemＬpt          3       A                               
…三……                1                                       8       蝕                      
                                OηginO而ghproximi⑲            4       A                               
一ー一司`一一一く               1                                       B       一〇〇`-oo'-oo`一◇〇-oo                        
                                Loc剖Ready              5       A                               
一一■■司‖__一直              `                                       B                               
                                                6       AB                              12b24VDC±10%CWlimitCCWlimitεmergencystOPExtema蝋e凧」ptonginO目g治proximi⑲LocdReady⊥T5VDC±5%'(+)CWpulseouやut`'(一)'(・)CCWp・1・eoutputl『(→'(+》P・1・e。噂、t(non-direc60naり一←)・(+)-Di,ec6。。o叫M'(一)一
                                                7       AB                              
                                5VDC    十一一■一      8       AB                              
                ■'                                                                     
        5V'●                                                                           
                                CWpulseoutput   亡.一   9       A                               
                                                                                        
                        、9                             B                               
        一一一4                 CCWpulseoutput  十●一●一      10      A                               
                                                                                        
                -       ,                               B       〉○〈.一.X⊃〈、一⊃○〈一口                   
Oo-一一〇〇一一一                               Pulseoutput{n◎n-drec6。nd)「:  亡.一   11      A                               
                                                                                        
                                                        B       ●                      
        一一'4                  Di,ec6。。:・。卿に             12      A                               
                                                                                        
                ●                                      B                               
                                                                                        
蕊纏瓢輌十11…nne・・i…
Note:
■●
♂12
Thedire(苅onoutputisONduringCWrotations.
ConneCttheCWlimit,CCWlimit,emergencystop,and
readypinstoOvoltswhentheyarenotconneCtedtoeXternal
devices.
16
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噺ηη
Section2-2
DetallofISections
V+
■●一一一
＼
2.2kΩ
IN
DetalSofOSectlons
r-一一ー一一一一
1
ノ
5V
..一_一ー一:一一..一_一.一一.、
OUT(+)
OV(一)
Ratedinputvoltage(Vcc)  12to24VDC
Ratedinputcurrent       10mAat24VDC
Albwablevohagerange     ±10%
ONdelay(sθeNote1}      1msmax.
OFFdalay(sgeNote1}      1msrwax.
ONvoltag9       10Vmin.
Numberofcirc岨s 8
Rθsp◎nsefrequency(seeN。te2)  10Hzmin.
Ratedoutputvo‖age      5VDC
Ratedoutputcurrent      20mA
A‖owableoutputvo臆agerange     ±5%
Rgsidualvoltage O.6Vmax.
Leakagecurrent  100μAmax.
ONdelay 1μsmax.
OFFdelay        加smax.
Numberofcirc山s 4
ExternalsupPlyvo廿ag9   5VDC±5%
'       
Signalnamg              
2       A       CWlimR(seeNote3)
        B       CCWlimit(sgeNot93)
3       A       EmergencystoP(seeNote3)
        B       Externalinteπupt
4       A       Origin
        B       Originproxim醇
5       A       Local(sgeNote4}
        B       Ready(sgeNote3)
Signalname              
9       A       PulseoutputCW+
        B       PulseoutputCW－
10      A       PulsgoutpdCCW+
        B       PulseoutputCCW－
w       A       PulseoutputCWplusCCW+
        B       PulseoutputCWplusCCW－
12      A       DirectionoutputCW+
        B       DirectionoutputCW－
Note1.AllONdelaysandOFFdelaysarehardwarespecificationsandarenot
relatedtothetimerequiredbysoftwaretoprocessthesignals.
2.Thisisthemaximumfrequencythatcanbeprocessedbythesystem.
3.Connectthefollowingterminalstoground(OV)whentheyarenotcon・
nectedtoexternaldevices:CWLimit,CCWLimit,EmergencyStop,and
Ready.
4.TheLocalsignalisgivenpriorityovertheMODEseleCtoronthePCU.
2-2-2
1/OConnectorExternallnputs
MostsyStemconfigurationSuSetheeXternaloonneCtiOnSShOwnbelowforthe
PosRionControlUnR.InorderfortheP◎sitionContr◎lUnittoexecuteposi-
tioning,theemergencystop,CWlimitsvvitch,andCCWIimitswitchinputs
mu$tbeNCandthereadyinputmustbeNO,andalloftheseinputsmustbe
closed.lnaddition,theextemali叩utp◎wer,12to24VDC,shouldbeturned
enbetoreoratthesametimeasthePC.DonotturnonthepOwerbefore
wiringiscompleted・
17
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Wirin
Section2-2
Posib◎ningaxis
↓
12to24VDC
CWiimit
CCWlimit
Emergencystop
Extarnalinta凧ハpt
Origin
Originproximity
Local
Ready
CCW
O目ginproximity
i叩ut
CW
        一匿ぽ融                                                1。     1       －CW6mit                        監
                                                                                                
                                        12to24VDC       ㎡.     -                                       
                                                                                                
◎      $       A                                                                               
                                        lI                                                      '
◎              B                                                                               
                                                                                                
◎      2       A                                                                               
                                        EmergencystOP                                                   
◎              8                                                                               
◎      3       A                                                                               
                        u一                                                                     
◎              B                                                                               
                        ooExternalinternＬpt                                                                    
◎      4       A                                                                               
                                                                                                
◎              8                                                                               
                        一                                                                      
◎      5       A                                                                               
                        ooLocal品                                                                       
◎              B                                                                               
                                Ready                                                           
                                                                                                
VOconneCtor
18
---------------------[End of Page 9583]---------------------



Wirin
Section2-2
EXtemallnputError
DISPIays
lftheinputsshowninthefollowingchartareopen(OFF)inSteadofclesed,
theywillgenerateerrors.Whenanerroroccursduetoace貢aininputremain-
ingopen,theExtemalSettingCheckflag(旧n+3,b014)w川turnON.When
thei叩utcloses(ON),theflagwi‖turnOFF.
Condltlon
Ernergencystopinput
open・
Readyinput
open・
CWorCCWlimitswitCh
inputsopen.
PCULED8
RUN
RUNLEDflashθsinREMOTEmode.
RUN
REMOTEmode.
lndicato「snormal.
RUN
LOCALmode.
RUN
CNCERR
CNCERRLEDlights.
TeachingBoxLEOs
EMERGLEDlights
lndicatorsnomal;but,
attemptingt◎operatθ
PCUcausesERROR
LEDtoIight
ERRORLEDlights
19
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Wirin
Section2-2
/
2-2・-31/◎Connect◎rIExtemal◎ultPuts
Pulse-inputservomotordriversandsteppingmotordriversgenerallyhavea
PhotQcoupler-isolatedorτTLinputcircu薩.
MotorDrlverw目hPhoteCOUPIer・・isolatedInputClrcuit
‥
「
L
PCU
「
9Ai,W)
10A(CCW)
一一」
5V
OV)
Motord目ver(Phot㏄oupleFisolated)
{C跳「22。W-一「
:
CW-
{CCW-)
:
一一」
MetorDriverwlthITLinputCircuit
M◎tordriver{TTLtype)
「
L
「
9ALW)
一一」
「
CW+1
{CCW+)1
「:
」
20
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YVjrin
OMRONStePPIngMotor
Drlver
Section2-2
Thefollowingdiagramisforreferenceonly.Foractualc◎nnedions,reierto
theappropriateoperationmanualsandchecktheSMD21andSMD41speci-
ficationscarefully.WhenturningonpowertothePositionControlUnit,turn
ONthereadyinput;pos耐oningcannotbeexecutedaslongasitisOFF.
1/Oc◎nnθctor
12t◎24VDC              1       AB                              ⊥一    12to24VDC±10%CWlimitCCWlimitEmerg旬cystOPExtemalintemＬptOriginOriginproximi呼L◎calReadySteppingMotorO6vgr(3G2A5ぺ3MD210r3G2A5-SMD41} 
                                                                        
                                                        ,               
CWlimitCCWlimit         2       A                                               
                                u                                       
                        B       u                                       
EmergencystOPExtθmalinteπupt          3                                                       
                        AB      口                                      
onginOhginproximiw              4       A       一〇〇-oo一                                     
                        B       oo                                      
L◎calReady             5       AB      一〇〇-oo                                       
                6       AB                                              
                7       AB                                              
5VDC    十一一・一      8       A                                               
                                        「,5V   一                      
                        B                                       1234567891011   (+}CW(→{+ドCCW(→-S缶P函ngmoぽ
                                        =               ,               
CWpulseoutput   十一●・一      9       A                                               
                                丑                                      
                        B                                               
CCWpulseoutput  十一一・一      10      A                                               
                                ぱ                      AABB            
                        B                                               
Pulseo叫旧t(n。ndre頃。n剖)に   亡.1    刊      A                                               
                                                                        
                        B                                               
Direc6。n:・。u蜘i二'           12      A                                               
                                                                        FGACOMBCOM
                        B               工=                             
                                                                        
                                                ◎                      
                1                                                       
1220W,                                                                  
{
タ
SMD21
SMD41
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Wirin
Section2-2
C◎mrnerclatStepping
Moto『Drive『,ExamPle1
Thefollowingdiagramisforreferenceonly・Foractualc◎nnections・refert◎
theappropriateoperationmanualsandcheckthesteppingmotorspecifica-
tionscaretvlly.ThisexampleusesnondireCtionalpulseanddirectioninputs.
Whentumingonp◎wertothepositionControlUnit,turnONthereadyinput
thePositionContrelUnitwillnotexecutepOsitioningwhenthereadyinputis
OFF.
1/Oconnector
12to24VDC                               1       AB                                      ⊥      .12to24VDC±10%CWlimitCCWlimitEmergencystOPExtemalintemＬpto目ginonghproximi取Loc創ReadyTBC-404                         Steppin
                                                                -'■                                                    
                                                                                (,●●垣L                                       
CW6mitCCWlimit                          2       A                                                                               
                                                "                                                                       
                                        B       u                                                                       
EmergencystOPExtemal撤eπupt                            3       A                                                                               
                                        B       蝕                                                                      
O目ginonginpr。ximity                           4       AB      一〇〇-oo-oo-oo-oo                                                                      
L㏄alReady                              5       AB                                                                              
                                6       A8                                                                              
、                              7       A8                                                                              
5VDC                    亡、一  8       AB                                                                              
                                                、              (.      =                                               
                                                                5V=                                                     
CWpulseou埠ut                   十e-■一        9       AB                                                                              
CCWpulseoutput                  十一一田一      10      A                                                                               
                                                                                        1234～101112131415161718        一(+)CW(一)=(+)CCW(→一                 
                                        B                                                                               
Pulseo叫xＬt{n。n4iredb刷に',                   十      11      A                                                                               
                                                                口                                                      
                                        B                               ●                                              
Dire頃。n:+output‥':一                         12                                                                                      
                                        A8                      獄                                                      
                                                                        A瓦B百ACOMBCOM                                          
                                                                                                A                       
                                                                                                                        
                                                                                                瓦                      
220W                                                                                            B                       
        ::      `タ:`                                                                           百                      4一
                                                                                                ACOM                    
LT8Cr404                」                                                                              BCOM                    
                                                                                                                        
                                                                                                                        
                                                                                                三FG                    
                                                        ∈)1                                                            
100to120
VAC
Steppingmot◎r
4-Aphasemotor
22
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CommerclalStePPIng
Moto『Drlve『,Exampte2
lnthefollowingexample,twistedpaircableisusedforsignaHineconnec・
tions.TheirIengthsshouldbelmeterorless.Formoreextendedcables,use
cableswithacross-seCtiongreaterthanO.5mm2forpowerandgreaterthan
O.75mm2forground.Usesolderiessterminalsfordriverconnections
(Vl.25-3.7).
1/OconnectOr
12to24VDC
CWlimit
CCWlimit
Emergencystop
Extem剖intθmＬpt
origin
Originproximity
L◎cal
Rga(粒
5VDC
十一一
一一－t`
CWpulse
output
●
ll－1`
CCWpulse
output
十炉一
`1・■t
Pu|seou中ut
{non-direCti。r剛
DireCtion
output
十・一
`r`'
1
2
3
4
5
6
7
8
9
10
11
12
A－B
A■8
A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
8
Hold.off
outPut
12to24VDC±
10%
CWlimit
CCWiimit
Emergencystop
Externalinterrupt
origin
O目ginproximity
Local
Ready
OUT
COM
lnputUnit{e.g.,3G2A5-ID218}
{+5V)
{e)
}
}
㈲
{c)
(Usetwistedpaircable,O.2mm2.)。
㈲
(b)
{c}
(d)
●
●
●
Motorleads
BLUE
RED
5-Phase
stePPIngmotor
TotOOVAC,50!60Hz
WHITE
BRO
BLACK
OutPutUnit{e.g.,3G2A5・・OC221}
TM
Pheto-OH
coupler
lnputSignalCircuit
COM
powersupply
～
        lntemdcircuit                           
十      W》㎏一'220Wτ・ぺA                     〆一一ー-F      、Photo-8,coupler
        十一                            
                k-一・ぺE∴     :'              
        一                              
                ワ                      
●POWER
㊥
㊥
㊥
㊥
㊥
㊥
㊥
㊥
㊥
㊥
㊥
㊥
㊥
㊥
㊥
㊤
W
CW
OFF
:「L
。HＬ
COM
籔ユT.,
:鵠
100VAC
OUtputSignal
Circutt
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Section2-2
C◎mmerelalACServomotorTheiollowingdiagramisiorreferenceenly.Foractualc◎mections,referto
Drlvertheappropriateoperationmanualandcheckservomot◎rdriverspecttications
carefully.Whentumingonp◎wertothePositionContro|Unit,tumONthe
readyinput;theUnitwillnotexecutep◎sjtioningwhenthereadyinputjsOFF.
1!Oconnect◎「
i2to24
VDC
CWpulse
output
CCWpulse
output
Pulsθoutρut
(nondirectiOftal),
DireCtion
outPut
12to24
VDC
CNB
(PulsetrainVO}
CNA
(Contreloutput)
(Displayoutput)
「一一一
+5VDCOutput
CLDDisplaydear
研Doutput
Outputfor
encoder
phaseB
OuΦ川or
enc◎der
phaseA
Note:Ground、CNBpinsl
and2extemally.
24
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WirinPrecautiOns
Section2ぺ3
2-3
WiringPrecauti◎ns
Operationalerrorscanoccurinmostelectronicc◎ntroldevicesHtheyare
suble(オedtoeledronicnoisefromnearbypowerlinesαbads.Rec◎very
fromsucherrorsisusuallyverydifticultandtime・consuming、Toavoidsuch
noise-inducedoperationajerrorsandthusimprovesystemreliabi脱y,atvays
abidebythefollowingprecautionsinwiringthesystem.
1,2,3...1.Cablesmustbeoftherequireddiameter.
2.Powerlines(e.g.,ACpOwersupply,motorp◎werline)andcontrollines
(eg.,pulseoutputlines,externa日!Osignallines}muStbewiredsepa-
rately.NeverputtheselinesintothesameduCtormakethemintoa
singlebundle.
3.Useshieldedcableforcontrollines.
4.Attachasurgeabsorbertoallinductiveloads,suchasreiays,s◎lenoids,
andsolenoidvalves.
DC
DCrelays
Dbdeforsurge
absorption
ACrelays
」              ■              `'
        '一     ■      .●     
        晶      R       !       
        C                       
Surgeabsorbgr
NoteConnectthediodeandsurgeabsorberascloseasp◎ssibletotherelay.Use
adiodecapableotwithstandingavoltagefivetimeshigherthanthecirouit
vottage.
Solenoids
Ｔ
SOL
Surgeabs◎rber
5.lnsertanoisefitterintothepowersupplyinl6tifnoiseentersthep◎wer
line(e.g.,whenitisconnectedtothesamepowersupplyasaneleCtric
welderoranelectricsparkmachineorwhenthereisanysourcegener-
atinghighfrequencynoiSe).
6.Twistedpaircableisrecommendedforp◎werlines.
7.Forgrounds,usethickcab|ew艮hacroSs-se(苅onalareaofatleast1.25
mm2.
25
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SECTION3
TriallMotorOperation
ToallowyoutOquicklygain``handson"experiencewi曲thePositionControlUnit,thiss㏄donprovidespr㏄edures⑩
connecttheUnittOasteppingmotOrdriver(OMRONmode13G2A5-SMD21)withoutaworkpi㏄e.Thestepsarede-
signedtofamiliarizeyouwiththePosi直onControlUnit,ratherthantoactuallysetupanentirecontrolsystem.Foractual
systeminsta皿ation,曲isen血emanllalsh皿1dfustbereadcarefully.
詞34⇔34品踊
Wiing
SystemSettingProcedure
CheckMotorLock
SettingData
DeterminingtheOrigin
Positioning
283031313334
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碗㎡ng
Section3・-f
3pa1
Wiring
RefertothefollowingdiagramsforconnectionsbetweenthePositionControl
Unit'sVOconnectorandthesteppingm◎tordriver,andthosebetweenthe
steppingmotordriverandsteppingmoter.Tosimplifywiring,certaincontaCts
areleftopen,andothersareshort-circuited.DuringaCtualsystemoperation,
however,besuretousealioftherequiredinputs.
AdlUstthesteppingm◎tordriverinaccordancewiththecurrentrequiredfor
themotor.Themotorshouldbeasingle-phaseertWo-phasemotor.Referto
thestepPingmotorCtriverandstepPingmotoroperationmanuals・
SystemConfiguration
Stepping
MotorDriver
PCU
C500PC
                        一                              一                                                      StepphgMoto     
                                                                                                                        
        ⊥〒                                                                                                            
                                                                                                                        
        1                                                                                                               
                                                        一                                              ,               
                                                                                                                o'＼ニノ,       
                                一                                                                                      
                                一                                                                                      
        (…)                                                                                                            
                        一                                                                                      価一σ' 
        100t◎120VAC                                                                                                            
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Wirin'
Section3-1
ExtemaEI/◎Wiring
l/Ooomect◎r
12t◎24VDC              1       A-B                                     12to24VDC±10%StepphgMotorD酋ver                                                        ASteppingM      
                                        、'             =                                                                       
                                                                                                                                
CWIimitCCWlim稔         2                                                                                                               
                        A-B             ,,ト                                                                                    
EmergencystOPExtemalintemＬpt           3       A8      、「                                                                                            
O百ginO屯inproximiw             4       A-B                                                                                                     
LocaIReady              5       A                                                                                                       
                        B                                                                                                       
                                「.                     」                                                                      
                6       A                                                                                                       
                        B                                                                                                       
                7       A                                                                                                       
                        B                                                                                                       
5VDC    十一●●一      8       A                                                                                                       
                                                                                                                                
                                                                                                                                
                        B                                                       1       十      CWCCW                           
                                -.                              1,                                                              
CWpulseoutput   十一一●一      9       A                                                       2       一                                      
                                        L、             ∋                                                                      
                        B                               ■                      3       十                                      
                                                                ●、                                                            
                                                                                4       一                                      
CCWpulseoutput  十一●●一      10      A                                                                                                       
                                ノ                      ノ                                                                      
                                        ■・1                                   5       A                                       
                        .B                                                                                                      
                                                                                                                AC。Mヨ         α一一
                                                                                                                                
                                                                                6       頁                                      
Pulseoutput             11      A                                                                                                       
                                                                                                                瓦              
                                        ・15V壬                                                                                 
亡、(n。n司irec6。nal}に`                                                                               7       8                                       
                        B                                                                                                       
                                                                                                                                
                                                                                8       百                                      
Dimdi。,:・。卿1二`             12      A                                                                                                       8↓距
                                                                                                                                
                                                                                9       FG                                      BCOM
                        B                                                                                                       
                                                                                                                                
                                                                                10      1∞VAC                          Wrec◎lorA:Red頁:Red/w撤白ACOM:Black8=Green甘:Green∧ηhite     
                                                                                                                                
                                                                                                                                
                                                                                11                                              
                                                                                                                                
                                                ∈)1100VAC                                                                              
                                                                                                                                
BCOM:White
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sstemSeth'nProcedu7「2
Section3-2
〆
{
SnputWiring(Detailed)
TheexternalpOwersupPlyof24VDCcanbeobtainedfromthe24-VDCout-
putter耐nalsotthe3G2A5-PS221-Eor3G2A5-PS222-EPCPowerSuppty
Units.
○                                      
        '、、'、〉                              
110`                    1)510'  =       =
        ◎      ⑨                      
                                        
        ○      ○                      
                Ωo                     
        ○      ○                      
        ○      ○                      
        ○      ○                      
        ○      ○                      
        ○      ○                      
        ○      ○                      
        ''''、'                         
○                                      
12t◎24VDC
(
FlnalWlringCheck
BeforeapplyingpOwertothePCU,checkthefollowingcarefully
7,2,3...1.
2.'』
3.
4.
lsthewiringCOrreCt?
AreanyclipPingsleftfromwiringcausingshortsinthesyStem?
AreallterminalStight?
Areallloadsokay?
3-2
SystemSettingProcedure
ls2」3...1.
2.
3.
4.
5.
6.
7
8.
MountthePositionControlUnittotheCPURack.
SetthemodeselectoronthePositionControlUnittoREMOTE.
TurnontheexternalpOwerinput(12to24VDC).
TurnonthepOwerforthePCandthemotordriver(100to120VAC).
ltnecessary,c;earPCCPUerrorsatthePC.RefertotheapPropriate
PCoperationmanual.
lncludethescanclockandoperatingmodeinthePCprogram.
(Refe「to5「2Prelimin創γPCSettings.)
ToresetthePositionControlUn'rt,sw'rtchthemodeselectorfromRE-
MOTEtoしOCALandbacktoREMOTEagain.lftheRUNorCNCerror
LEDslightorflashatthispoint,checktheexternalinputwiring.
SwitchthemodeselectoronthePCfromPROGRAMtoMONITOR.The
RUNLEDshouldIightonthePositionControlUnit.Ifitdoesnotlight,
checkthePos面onControlUnit'soperatingmodebit(bitO70flRn+1).
("n"isthetirstwordallocatedtothePositionControlUnit.SeeSθction4
DataConfiguration.)
30
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Settin1)ata
Section3-4
CaUtionBeforestartingt目aloperation,discomectthemotorfromthedeviceitisdriv・
ingandrunthetrialoperationcontrollingthemotorenly・If旋isnotpossibleto
disconnectthemotor,checkthesystembeingcontrolledcompletelytoen-
surethatnodangeroussituationscouldoccurduringtrialoperation・
3-3
CheckMot◎rL◎ck
Makesurethattorquehasbeengeneratedonthemotorshaftsothatitcan-
notbeeasilyturnedbyhand.lfthereisnotorque,checkthepOwerofthe
steppingmotordriverandcheckthecurrentadjustment.Refertotheopera-
tionmanualofthestepPingmotordriver・
隅
SettingData
7,2,3...1.
2
3.
4.
5
6.
SetthePCtoPROGRAMmodeandenterthedata,showninthetable
below,intotheDMareaonhePC.
UsingthewordsallocatedtothePositionC加trolUnit,writetheexample
transferprogramfrom7-17アansferringDatafromthePCintothe
memoryofthePC.Notethatthenumberoftransfershasbeenchanged
from30to50torthistestoperation.
Afterwritingthetransferprogram,nextwriteaprogramwhichentersthe
currentaddressandthecurrentp◎sitioningactionintotheDMarea.To
dothisyoucanwritetheexampleprogramsfromSectわηs7-4to7」6
enteringDM200(currentaddress),DM201(1stwordofcurrentposi-
tionirlgaction),andDM202(2ndwordofcurrentpos艮ioningadion).
SwitchthePCfromPROGRAMtoMOMTORmodeandcallthe
TRANSF∈RDATAcommandb口(1508)ontheProgrammingConsole.
Force・setorresettheTRANSFERDATAcommandbit(1508)tosta貢
transferprogramexecution.
A貴er4to5seconds,thecontentofDMOOOshouldbeOO55,confiming
completionofdatatransfer.
DMAreaSettings
Word    Contents        Meanhg  Datatype
000     0000    Counterregister lndirectaddressofdatatobemovθd
001     2000    Address UnitdefinRion
002     0000            
                        
003     0004    Unロ=pulse      
004     2001    Address pulserate
OO5     0100    to      
006     0000            
OO7     2002    Address CWlim託
008     9999    999999  
OO9     9900            
010     2003    Address CCWlima
011     9999    999999  
012     9900            
013     2004    Address Backlashcompensation
014     OOOO    0       
015     OOOO            
31
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SettinData
Section3-4
Word    C◎ntθn拍      Meanhg  Datatype
016     2005    Address Maximumspeed
017     0100    10kpps  
018     0000            
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DeterminingtheOn','n
Section3-5
Word    Contents        Meanhg  Datatyp9
019     2008    Addrgss hiUalspeed
020     OOO1    100pps  
021     0000            
022     2007    Address Acceleratiorレdeceleratbntimθ
023     OOOO    O.3sθc◎nd     
024     .3000           
025     2006    Address Constant-speedfeedingatcomplgtionofp◎sRloning
026     0001    100pulses       
027     0000            
028     2009    Address Dwe‖time
029     OOO1    1second 
030     0000            
031     2010    Address Searchpattemandoriginsearchdirection
032     OOOO    Pa廿ernO,CCW    
033     OOOO            
034     2011    Address Orighcompensation
035     0000    0       
036     0000            
037     4000    Address Originreturnspeed
038     5.Okpps         
039     0000            
040     4001    Address Originsearchhighsp8ed
041     0030    3.Okpps 
042     0000            
043     4002    Address Manuallowspeed・
044     0005    500pps  
045     0000            
046     1000    Address Positioningaction
047     0120    Speed1,com.codeOtoads.position+12000,CW 
048     0010            
049     1001    Address PosRioningaction
050     0000    SpeedO,com.c◎deltoabs.P◎sitbnO,CCW    
051     OOO7            
052     1002    Address PosRioningaction
053     0120    Speed2,com.cod白Otoabs.pos栢on--12000,CCWbankend        
054     OO2B            
3-5
DeteminingtheO『igin
SincetheCW‖耐,CCWlim疏,origininput,andoriginproximityi叩utsare
short-circuited,youcannotuseuseORIGINSEARCHforthistestoperation.
EstablishtheoriginbyusingRESETORIGINfromthePC.CalluptheRE-
SETORIGINcommandb口(旧n+1,b011)w旋htheProgram耐ngCons◎le,
33
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Positionin
Section3-6
andturnthebitONandOFFtoeStablishtheorigin.ThenreadDM200toDM
202toaccessthefoIlowing:
DM2001000(currentaddress)
DM20iOOOO(1stwordofcurrentpOsitioningaction)
DM2020000(2ndwordofcurrentp◎sitioningaction)
KyoumonitorIRn+3,thecontentsshouldappearasfollows.(Fordetails,
refertoSeCtion7.)
Blt     Name    Status
o       ACK     OFF
て      Data1   OFForON
2       Data2   OFForON
3       DataTransfer    OFF
4       PCURUN  ON
5       HandshakingError        OFF
6       CurrentPositionActbn    OFForON
7       CurrentAddress  OFForON
8       Busy    OFF
9       PositioningCompleted    OFF
10      Origin  ON
11      BankEnd OFF
12      CNCError        OFF
13      lnterrupt       OFF
14      ExternalSettingCheck    ON
15      HardwareError`  OFF
|
⇔
Positioning
1.、CallupSTART(旧n+1,bitO8)withtheProgrammingConsoleandtum
RONandOFFwithforce-se眈eset.Thisshouldrotatetheshaft60de-
greesintheCCWdirectionandstopitatthep◎sitionwheretheorigin
was・set.Whenpositioningiscomplete,DM200throughDM202should
readasfoSlows:
DM2001001(currentaddress)
DM20iOl20(1stwordofcurrentpositioningaction)
DM2020001(2ndwordofcurrentpOsitioningaction)
2.CallupSTARTagainandturnitONandOFF.Thisshouldrotatethe
shaft60degreesathighspeedintheCCWdirection,slowittoIow
speed,1◎tateitanadditlonal60degrees,andthenStopit.Whenposi-
tiorling,DM200throughDM202shouldreadasfolbws:
DM2001000(currentaddress)
DM2010120(1stwordofcurrentpOsitioningaction)
DM2020001(2ndwordofcurrentpOsitioRingaction)
3.CaEIupORIGINRETURN(旧n+1,bit10)withtheProgrammingCon-
soleandtum碇ONandOFFwithtorce-set/reset.Positioningreturns,in
aclockwisedirection,totheoriginwhichhasbeendefinedbyREiSET
ORIGIN.ThecontentsofDM200throughDM202,aswellasthestatus
ofIRn+3shouldbethesameaswhenRESETORIGINisON,except
thatIRn+3(BankEnd)WillbeON.Formoredetails,referto6-40月ノー
G1～RE刑月～.
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SECTION4
DataConfiguration
Oneofthefeaturesofthe3G2A5-NC111-EVlPesitionControlUnitisthatitcanbeoperatedineitheroftwomodes:
LOCALorREMOTE.Ybuse1㏄t血emodewi也aswi¢ho頑e加飢panelof血eUnit.W汕theUnitinLOCALmOde,
youcanusetheTeachingBoxfor``teaching"posi直ons,operatingmanually,andrea曲igouterrorcodes.Themostconve・
nientwaytoenterdataiswith由eTeachingBox.WhiletheUnitisstillinLOCALmode,youcanalsocheckwhetherthe
datayouenterwi11actuallymove也eworkpiecein也ewayyouwanL
On㏄yo曲aveen缶redandconfumeda取henecessarydata,youcanswi¢加oREMOTEmodefbrcontinuousoperadon.
晒ile血ePosi丘onCo加01U垣曲REMO犯輌,itc孤communica把wi舳eI℃孤dr㏄eivecom㎜⑭rex㏄u-
don.
Thissec直oncoversdataallocationandodleraspectsofdatasettingnecessarybefbreex㏄u直ngPosi丘onmgac虚ons,as
we皿asinfbma直onconcerningtheTeachingBox,pulses,an弛einternalda口出ePosi丘onCon加1Unituseswhenex－
㏄u五ngthedatasetbytheuser.
錫⇔⇔錫⇔⇔ρ
純⇔
Pulses
SeUingData
UsingtheTeachingBox
Initia1江ing
DataAllocations
Internalkocessing
SetdngParameters
4-7-1
47-2
4」7-3
4-7-4
4-7-5
4-76
4」7-7
4-7-8
4F7-9
PositioningUnit(2000)
PulseRate(2001)
CWLimit(2002)
CCWLimit(2003)
BacklashCompensation(2004)
MaximumSpeed(2005)
InitialSpeed(2006)
AccelerationlDecelerationTime(2007)
Constant-speedFeeding(2008)
4-7-10DwellTrime(2∞9)
4--7-11
SearchPatternandOriginSearchDirection(2010)
4-7-120riginCompensation(2011)
SetngSpeeds
SettingPositioningActions
4.9_1
4]9-2
4-9-3
4-94
AddressField
PositionField
SpeedField
AttributeField
38394040414243434糾44545454646474748484949495050
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Pulses
Section4司
4-1
Pulses
Thepos旋ionControlUn江outputspulsetrainstocontrolamotord巾er.The
basicmechanicalunit,therefore,isthepulse;pulsetrainsdifferaccordingto
thenurnberofpulsestheycontain.
Pulsesarediscretesignalssentatacertainrate.Eachpulsesenttothem◎-
tordriverdesignates・acertainamountofm◎vement.Ina(加alp◎sitioning,the
pulsesareconvertedtoanequivalentcontrolvonage.lnordertofaci倣ate
programming,theTeachingBoxacceptsinputinunasofpulses,mi川meters,
inches,ordegrees.
ThepulserateisequivalenHodMdingthemovement,x,ofanoblectat-
tachedtoam◎torbythenumberofpulses,η,requiredforthemovement.
Thepulseratethusequalsx巾.lnactualoperation,thedatainputinnormaI
unitsofdistanceistranslatedbytheTeachingBoxsothatthedataisstored
directlyaspulses.
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Settin1)ata
Secti◎n4r2
4--2
SettingData
lnm◎stcases,youwillprobablywanttousetheTeachingBoxtoenterdata
directlyintothedesignatedmemoryareasinthePositionControlUnit.Alter・
natively,youcansetyourPCtoPROGRAMmode,enterthenecessarydata
intotheDMareaofthePC,andthentransterthedatatothePositionControl
Unit.
Beforebeginningactualoperation,youneedtosetthreetypesofdata:pa-
rameters,speeds,andpOsitioningaCtions.Whense廿ingdataiorthefirst
time,youmustsettheminthatorder.Whense廿ingp◎sitioningactions,you
willmakeuseofdatawhichyoupreviouslysetforparametersandspeeds.
ThetoilowingtSowchartshowstheproperproceduretorsetting.checking,and
correctingdata.
Setparamgtgrdata
Seta▲lrequired
speeds.
Manual
operation?
Setp◎sitioning
actions.
ClearaIlparameters,speeds,
・andpositioningactions.
・Setajlparameters.
Atieasttheeriginretumhigh
・一●一・●e●●●一一●●・●●●●e●●●・●●speed(4000},o「iginsearch
speed(4001),andmanuatlow
speed(4002)mustbeset
TeachingBox
operation?
Positioningacdonscanbesetin
tWoways:bymeansofkeyinput
andbyteaching.
Executgaseriesofpositiening
actionSOnatrialbaSiS.
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1亮緬αZ掘π
Section4-4
4-3
UsingtheTeachingB◎x
Youcanteachyourcontrolsystemanoperationbyleadingitthroughthemo・
tions.Youmovethemotorshaftsequentiallytoalltheiocationsdesiredinthe
operation,and,wlththeTeachingBox,registereachlocationinthememoiy
ofthePositionControlUnit.
ThemostconvenientwaytoenterdataistosetthePositienControlU耐to
LOCALmode(seeSectわη4-4)andusetheTeachingBox.Beforeteaching,
besuretofirstestablishtheoriginwitheitherORIGINSEARCHorSETORI-
GIN.Afterteaching,youcandoathoroughcheckofworkpiecemovement
beforeswitchingbacktoREMOTEmode.
TheTeachingBoxprovidesthefoliowingfunctions:
・Settingdataisfacilitatedbyusingfamiliarunits.Theusermaychoosefrom
thefollowing:mm,pulse,inch,ordegree.
●ltiseasytoquicklyreferbacktoentereddataforconfirmingorediting.
●ManualpOsitioningisfacilitated.Aworkpiececanbebem◎vedtoanyp◎sト
tionandthatpointcar】beenteredaspOsitioningdata.
●Aseriesofpositioningactionscanbeexecutedandchecked.
●TroubleshootingisfacilitatedthroughTeachingBoxdisplayoferrorcodes.
Theinformationprovidedhereisonlyageneraldesc巾tionofTeachingBox
functions.Forstep-by-stepexplanationsandkeysequencesfora‖operations
andcommands,refertotheTeachingBox()perationManual.
錫
lnitializing
Beioreenteringdataforpositioning,initializeasfollews.
CheckthefrontpanelofthePesitionControlUnit,andsetthemodeselector
toREMOT[….ThenconnecttheTeachingBoxtothePositionContrelUnit.If
statusisnormal,thePOWERLEDontheTeachingBoxwilllight.Youcan
thensetthemodetoLOCAL.
IfthePositionControlUnitissettoLOCALmodewitheuttheTeachingBox
conneCted,thecommunicationerrorLEDandtheRUNLEDwirlflash.Clear
theerrorbyconnectingtheTeachingBox,settingthemodetoREMOTE,and
thensettingthemodebacktoLOCALagain.
ThePOWER,MANUAL,andREADYLEDsontheTeachingBoxshouldIight.
lfthesearea旧itandthePositionControlUnitst川doesnotresp◎ndto
TeachingBoxcommands,checktoseeifthereadyinputisOFFortheCW
andCCWlimitinputsareON.
lfthereisanyprobleminthesystem,theERRORLEDontheTeachingBox
willlight.lnthatcase,checkthesettingsfortheexternalinputstethePosL
tionControlUnit.
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1)ataAUocations
Section4-5
4-5
DataAgi◎cati◎ns
W撤ethedataforparameters,speeds,andp◎s旋ioninga(オionsintothePosi-
tionControlUnitmemorylocationsshowninthetablebelow.Youmustenter
thedatainthefollowingsequence:parameters(2000to2011),speeds(4000
to4009),aRdp◎s栢oningactions(1000to1199).Besuretoenterdataforall
parameters.
Youdonotneedt◎enterallotthespeeddata,butyoumustatleaStsetthe
manualspeeds(4000and4002),theoriginreturnspeed(4000),andtheori-
ginsearchspeeds(4001and4002).Setthemanualspeedsslowerthanthe
originreturnspeedandoriginsearchspeeds.Theoriginreturnspeed(4000)
isalsousedforthemanualhighspeed;themanuallowspeed(4002)isalso
usedfortheoriginsearchlowspeed.
Data    Address Descrlptlon     PθrmntgdSgttlngs
Posltlonlngactlons      1000to1199      Poshion 0-999,999(pulsθ)
                Speed   0-9
                Bankend ON:1,;OFF:0
                C◎mpbtloneode  C◎ntinuous:1;termination:0
                Pos江iontype    ABSolute:orINCremental:1
                Direction       CCW:1;CW:0
Paramgter8      2000    Un旋    mm:1;inch:2;deg:3;pulsg:4
        2001    Pulserate       0.0001-tOOOO(unn/pulsθ}
        2002    CWlim玩 O-999,999(pulse)
        2003    CCWlim忙        O-999、999{pulse)
        2004    Backlashcorrection      σ一9,999(pulse)
        2005    Maximumspeed    32-100,000(pulsels)
        2006    lnitialspeed    32-1,500(pulse1S)
        2007    A㏄ele「atio㎡Decelerationtime  O.1-9.9s(0.1sincrements)
        2010    Searchpatternandoriginsearchdirection   SearchpattemC」5SearchdiredbnCCW:1;CW:O
        20W     Origincompensatbn       ±({}-9,999Xpulsgs}
Spgeds★        4000    Speed#0:0riginretumSpeedandmanualhighspeed      1-100,000pulse/s
        4001    Speed#1:0riginsearchhighspeed   1-100,000pulsels夕
        4002    Speed#2:0riginsearchlowspeedandmanualbwspeed    1-100,000Pしlls9/s
        4003    Speed#3 1-100,000pulse!s
        4004    Spegd#4 1-100,000pulse/s
        4005    Speed#5 1-100,000Pulse/s
        4006    Speed#6 1-100,000pulse/s
        4007    Speed#7 1-100,000pulsels
        4008    Speed#8'        1-100,000pulse1s
        4009    Speed#9 1-100,000pulse!s
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InternntProcessin
Section4-6
純
‖nternaSPr◎cessing
ThissectiondescribestheinternalprocessingthePositionControluseswhen
exeCutingpOsitionaccordingtothedatasetbytheuser.Addressesareen-
closedinparenthesesfollowingtheaddressname.
ACCele『atEOn/DeCeEeratiOn
Tlme(2007)
Clockwiseandcounterclockwisepulsesareoutputfromtheoscillatorcircuit
asshownbelow.
CWp・1・e皿
Osdllato「
CCWpulse
CWpulsgoutPut
CCWpulsθoutput
Nondirec目onalpulseou中ut
(
Asshowninthefigurebelow,accelerationanddecelerationc◎nsistotauto・・
matictrapezoidalacceleration/decelerationcurvesc◎ntrolledbysequentially
increasingordecreasingtheoscillator'sfrequencyduringthetransmissionof
pulses.
Speedf
Maximumspeed
(2005)
Speeds
(4000-4009}
lnitialspeed
(2006)
ロロ
Acceleration
/deceleration
time(2007)
●
Acceleration
/decele「ation
time(2007)
・→Time
Constant'speed
feedingatendof
P◎sitioning(2◎08)
Thetrapezoidalacceleration/decelerationisdeterminedbytheinitialspeed
(2006),themaximumspeed(2005),andtheacceleration/decelerationtime
(2007).Sinceaccelerationanddeceierationtimesarethesame,aregular
trapezoidisformed.Theshadedareainthefigureab◎veshowscon・
stant-speedfeedingattheinitialspeedforabriefdurationtoallowforsmooth
stoppingwhilethemechanicalsystemabsorbsresidualmomentum.Youcan
setaddress2008to$eleCtthenumberofpulsesforconstant-speedfeeding.
AutomatEcAddress
lncrementlng
ThePos磁onControlUr倣continuouslysendstothePCbOththeaddresscur-
rentlybeingexecutedandthenextaddresstobeexecuted.Theaddressdis-
playedistheneXtonetobeexecuted.Asshowninthet|gurebelow,address
lOOOisdisplayedbetWeen(a)and(b),1001betWeen(b)and(c),1002be-
tWeen(c)and(d),andsoon.WhenpOsitioni.ngstopsatpOint(e),theUnit
automaticallyincrementstheaddressto1004.
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SettinParameters
Section4-,7
SpeedL
Code:
Address:10001001
Setto1.Setto1.
1002
Setto1.
1003
SettoO、
a
C
e
Addressdisplayed:
100010011002
1◎03
1004
AutomaticincrementingallowsthenextpOsitioningactiontobeginimmedト
atelyandconsecutivelyfromaddressIOO4.Otherwise,thenextaddress
wouldhavetobesetandSTARTexecutedagain.
TherearethreecaseswhentheaddressrevertstoIOOOinsteadofbeingin-
cremented:(1)whenthefinalpositioningactionaddress,1199,iscompleted;
(2)whennopos謎bningactionexistsatthenextaddress;and(3)whenapo-
sitioningactionwithabankenddesignationisreached(see●ankEndunder
Sθction4-9-`{).
Notethat"00000"writtenforapositioningactiondoesnotindicatethatap◎・
sRioningactiondoesnotexist.Rather,nopositioningactionexistsatanad-
dresswhennodatahasbeenwritteBtheresinceitwaslastclearedbythe
TeachingBox.
4-7
4-7-1
SettingParameters
Whensettingdataforthetirsttime,youmustsenheparametersfirst,before
speedsandpositioningactions.Theword"parameters,"asusedhere,hasa
ratherspecificmeaningandreferstocertaindatasettings(describedbelow}
whichdelineateparticularaspectsofoperation.Therearet3parametersto
beset.
Eachparameter(2000to2011)isallocatedthree16-bitwordswithinthePo-
sitionControlUnit.EachofthesewordsconsistsoffourBCDorhexadecimaI
digits,eachofwhichrequiresiourbits.ThebitsarenumberedfromOOto15.
Thefirst16-bitwordisusedtodesignatetheaddress.Theothertwowords,
called"Data1"and"Data2,"areusedtostorethedataforthatparameter.
AddressesareprovidedforinparenthesesfollowingtheParametername.
PositioningUnit(2000》
Youcansele(オinches,millimeters,degrees,orpulsesastheunittobeused
、ininputtingdata.SeUheunitdigit(shadedinthefigurebelow)asfollows:
mm:てinch:2degree:3pulse:4
151413†2       i111098`76541   3210    15141312        111098  i76541321010    15141312        111098' 7654    iI1     3210
        1                                                               1       
ロ
.103
1
-■8
`
102`10f
t
81`
の
1(}Oe
8
lll
l
l
l
■98
8●8
1●1
811
■●1
Bits
lDecimal
コ
ldigits
ト
Address
－
Data1
－
Data2
→
Data
o◎ntenS
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{
4-7-2
PulseRate(2001)
Thisset加gdeterminestheamountofworkpiecemovementforeachpulse
outpUtbythePositionControlUnitThesettingrangeisfromO.0001to
1.0000.Thus,forexample,廿youselectmmastheunit,thesettingrangew‖l
befromO.0001mm!pulseto土0000mm/pulse.
Youfirstmakethissettinginaccordancewithyourapplicationrequirements.
LaterthePositionControlUnitwillusethlsasabasiswhenyouinputp◎si-
tioningdatawiththeTeachingBox.Forexample,supposethatyouhavese-
lectedmmastheun龍andsetO.5asthepulserate.Then,廿youwanttodes・
ignatelOOOmmwiththeTeachingBox,yousimplymakease廿ingo臼000.
ThePositionControlUnitwillautomatica‖youtput2000puisestoexecutethe
P◎sitioning.
Setthepulserateintheshadedareainthefigurebelow.
.●1815141312`刊1098`765418     i●3210●       :15¶4131211110986      ・●`1`76541321011      15141312        ;11109811       7654    3210
``      `       ,       ll              1               
l
l103
'
1`8
1
1021101
1
l19
1
100t
●
8118
81◎OlIC}-1`1C"2`104
11・・
ロ
10→l
l
ll●
Bits
8D㏄im剖
ロ
・digits
←
Address
－
Data1
－
Data2
→
Da塩
contents
4-7-3
CWLimit(2002)
Ｔopreventoverrunningthemotor,youcansetCWandCCWIimits,aswell
/asamaximumspeed.YousettheCWlimitatthisaddress(2002).TheCW
limitcanbesetanyWherefromOto999,999pulses.lfyouareusingunits
otherthanpulses,besurethattherangewiilnotbeexceededwhentheunit
isconvertedtopu:sesinaccordancewiththepulserate(seeSection4L7」「2
above).ThefoSlowingequationmustbesatisfied:
CWlimitinmm,inches,etc./pulserate≦999,999
Setthepulserateintheshadedareainthefigurebelow.
15141312        ;11で098`76548  i`3210` 15141312        i111098`76541   ill     3210    15141312        i11109811       7654    il8     3210
        1       0               1       `                       1               `       
ロ
.to3
1
lIl
`
to2110s
,
811
ロ
100・
1
ココ
1◎5・fO・S'103
●`
コ　コ
1Pttlolslool
llt
ll`
←
Address
－
Data1
－
Data2
Bits
・D㏄i・・
lmat
digits
Data
conten徳
→
F7」4
CCWLimit(2003)
YousettheCCWiimitatthisaddress(2003)⊥iketheCWlimit,theCCW
limitcanbesetanyWherefromOte999,999pulses.Ifyouareusingunits
otherthanputses,besurethattherangewillnotbeexceededwhentheunit
isconvertedtopu!sesinaccordancewiththepulserate(seeSectわn4-7L2
above).Thefollowingequationmustbesatisfied:
CWlimitinmm,inches,etc/pulserate≦999,999
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Thedataformat,exceptfortheaddress,isthesameasthatfortheCWlimit
(seeSθCtion4-7L3above)・
4-7-5
BacklashCompensation(2004)
Withthisse廿ingyoucana技aingreateraccuracyinpos江bningbycompensa宣－
ingformechanicalimprecision.Theword"backlash"referstothemechanical
playpresentingears.Suchplaycancreatepositioninginaccuracywhenthe
directionofpositioningchanges.Youcancompensateforthisbymakinga
settingherefromOto99.99pulses・
li・1鵬
扁lililllll!1雲;;1哩ill、1、!:jili|i!L、ll,、1(ll
●
rレ・唱●■
.・
●l
Backlash
lfyouareusingunitsotherthanpulses,besurethattherangewillnotbeex-
ceededwhentheunitisconvertedtopulsesinaccordancew碇hひepulse
rate(seeSection4-7L2above).TheiollowingequationmustbesatiSfied:
Backlashcompensationinmm,inches,etc/pulserate≦9999
Setthepulserateintheshadedarealnthefigurebelow.
1514t312        ;-11109817654`  3210    15141312        ;111098176541   3210    15141312        i111098176541   3210
        6                       `                       `       
:IN
ll
1
102etot
l
●`1
1
100.
■
●`
●■llI
ltOS・10◎11◎-1110-2`
9・・tI
●61
Bits
.Decimd
コ
.dgits
－
Address
－
Data1
－
Data2
→
Data
C◎ntents
4-7-6
4-7-7
MaximumSpeed(2005)
Topreventoverrunningthemotor,youcansetamaximumspeedofany-
wherefromltoIOO,000pulses/second.lfyouareusingunitsotherthan
pulses,besurethattherangew川notbeexceededwhentheunitisc◎n-
vertedtopulsesina㏄ordancewiththepulserate(seeSection4-7≒2
above).Thefollowingequationmustbesatisfied:
1≦Maximumspeed/pulserate≦100,000
Thedataformat,exceptfortheaddress,isthesameasthatfortheCWlimit
(seeSθCtion4-7L3above)・
EnitiaiSpeed(2006)
AservomotorstartsfromspeedO,butasteppingmotorcanstartupwithina
certainfrequencyrange.Youcanspecitytheinitialspeedwithasettingat
thisaddress(2006),Besurethatthespeedyouspecifydoesnotcausethe
motortooverdrive,evenwithinitsstartupfrequencyrange.
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YoucansetaninitialspeedofanyWherefromOtot500pulseslpersecond.lf
youareusingunitsotherthanpulses,besurethattherangewillnotbeex-
ceededwhentheunitisconvertedtopulsesinaccordancewiththepulse
rate(seeSection4-7-2above).ThefoliowingequationmustbesatiSfied:
lnitialspeedinmm,inches,etc.ノpulserate≦1500
Thedataformat,exceptfortheaddress,isthesameasthatfortheCWli耐
(seeSeCtion4-7」3ab◎ve).
4-7」8
Acceleration/DecelerationTime(2007)
Thesettingyoumakeheredeterminesthetimeittakestoaccelerateand
deceleratebetWeentheinitialspeedandthemaximumspeed.Youcanset
thistimeatanyWherefromO.1sto9.9s(inunitsofO.1s).
Settheacceleration/decelerationtimeintheshadedareainthefigurebelow.
15141312        111098  7654    3210    15141312        ;111098・1      7654    3210    15141312        111098  7654    3210'
                                        1                                               
ロ
e103
`
6●
ロ
1◎2.10s
`
`18
ぼ
1◎o`
■
8`●
●10
■`t
.10◎e10-11
■Il
l18
鵬8●
Bits
IDeCimal
コ
`digits
ト
Addrθss
－
Data1
－
Data2
→
Data
con拍n岱、
4-7-9
Constant・speedFeeding(2008)
lnordertoallowp◎sitioningtocometoasmoothstopwhilethemechanical
systemabsotbsresidualmomentum,youcansetashortperiodforcon-
stant-speedfeeding.Asillustratedinthediagrambelow,pos亜ionmgwillbe
executedatinitialspeed,attheendofapositioningaction,forhoweverlong
youspecify.
V
C◎nstant-speedfeeding
lnitialspeed
↑T
Positioningaction
YoucansetanyWherefromOto255pulsesforconstant-speedfeeding.lf
youareusingunitsotherthanpulses,besurethattherangewillnotbeex-
ceededwhentheunitisconvertedtopulsesinaccordancew'rththepulse
rate(seeSection4-7-2above).ThefollowingequationmustbesatiSfied:
Constant-speedperiodinmm,inches,etc.ノpulserate≦255
Settheacceieration/decelerationtimeintheshadedareainthefigurebelow.
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15141312        111098  i`76541 三,o    3210    15141312        i111098176541   ;88     3210    :15141312・1110988      ;18     7654    ;●ll   3210
                1       ■                      1       1               1       1                       
コ
e103
1
`1●
●
leelot
`
自●●
コ
100・
e
``1
1
`
`
tl畠`
1102110t・100e
6・●1
9■●
Bits
:DeCirnal
edgits
←
Address
－
Data1
－
Data2
→
Data
C◎ntents
4-7-10DweEHTime(2009)
lnservosystemsthereissometimesatendencytohunt(i・e・,tooverc◎mpen-
satewhenthesystem'smomentumcarriesitpastthetargetp◎sition)・When
thisoccursthereisapossibilitythatthesubsequentp◎sitioninga(苅onmay
beginbeforepOsitioningiscompleted.Toallowsufficienttimetoensurethat
apositioningactieniscompletedbeforetheneXtonebegins,youcanseta
dwelltimeatthisaddress(2009).
lfyouareusinganopen-loopsystemtherewillbenofeedbackandhunting
willnotoccur.Dwelltimes,therefore,aregenerallynotneededwithstepping
motors.
YoucansetthedwelltimetoanywherefromO.OOto99.99secondsinO.01
secondsincrements.Settheacceleratlonゾdecelerationtimeintheshaded
areainthefigurebelρw.
15141312        111098  7654    輌132101        15141312        ≡1110981●     7654    3210    15141312        "1098   76S4    3210
11。3
1ー
ロ
1021101
■8
1。。1
ll
8`●1`
tIOI,100tIO-1110)-2`
Ie・t1
●●1
Bits
lDeCimal
コ
8digits
←
Address
－
Data1
－
Data2
→
Data
◎ontantS
4-7-11
SearchPatternandOriginSearchDirection(2010)
Asshowninthefigurebelow,thesearchpatternandoriginsearchdireCtion
eachoccupyfourbitsofData2.
                                                                                                
15141312        11†098 7654    i832101 15141312        111098  7654    3210    15141312        111098  7654    三18●  3210
■                      ■                                                                      
1、03
1`
`
102`tOl
●■●
ロ
100e
■
`8
ロー8
Il●
8●●
ll`
`-1
1●■
B江s
eDedmal
　
edigits
←
一
一
達識、。,出
、speed
→
Data
C◎ntents
SearchPattern(Data2,Bits
7to4}
Youcanseledanyofsixsearchpatterns(i.e.,thepatterninwhichorigin
searchiscarriedout).Fordetailsoneachofthepatterns,youcanreferto
Sθcガoη6Estab〃shing・〃7θOrigin.Toselectoneofthepatterns,enteradigR
㈹mOto5asshowninthetablebebw.
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SectiOR4∋8
Bits7to4        Dlglt   Pattem
OOOO    o       Pa廿emno.O
OOO1    1       Patternno.1
OO10    2       Patternno.2
oo11    3       Pattemno.3
0100    4       Pattemno.4
0101    5       Patternno.5
OriginSearchDtrection
(Data2,Bits3toO}
Toseledthedirectioninwhicheriginsearchwillbecarriedout,enterOfor
cIockwiseorlforcouRterclockwise.
∠』7-120righCompensation(2011)
Duetomechanicalimprecision,theoriginsignalmaynotalwayslocatethe
exactmechanicalorigin.Insuchcases,youcanmakeanorigincompensa-
tionsettingtocompensateforanymisalignment・
Youcansetanoriginc◎mpensationofanywherefromOto±9999pu!ses.If
youareusingunitsotherthanpulses,besurethattherangewillnotbeex-
ceededwhentheun貰isc◎nvertedtopulsesinaccordaRcewiththepulse
rate(seeSθcガoη4-7L2above).Thefolbwingequationmustbesati討ied:
-9999≦Origincompensationinmm,inches,etc./pulserate≦+9999
Thedataformatisbasicallythesameasthatforbacklashcompensation(see
Sθofわη4-7二「5above),exceptthat1)theaddressisdifferent,and2}thelow-
estfourb碇sinData2areusedtodesignatepositiveornegativecompensa-
tion(P◎s江ive:0;negative:1).
⇔
SettingSpeeds
Thedataallocationforspeedsisthesameasthatforparameters.Thatis,
eachspeedisallocatedthree16・・bitwords-一◎nefortheaddressandtWofor
speeddata.Thedataformat,exceptfortheaddresses,isthesameasthat
fortheCWlimit(seeSeCtion4-7「3above).Youcansetuptotenspeeds,in
addresses4000through4009.Thefirstthreeoithesespeedsaredesignated
forspec'rficfunctions,asshownbelow.(Notethatspeeds#1and#2areeach
usedfortwodifferentfunctions.)Theothersevenspeedshavenopanicular
designationandcanbeusedtoranypurp◎se.
Speed#O(4000):Originreturnspeedandmanualhighspeed
Speed#1(4001):Originsearchhighspeed
Speed#2(4002):Originsearchlowspeedandmanuallowspeed
Speed#3:(4003)
Speed#4(4004)
Speed#5(4005)
Speed#6(4006)
Speed#7(4007)
Speed#8(4008)
Speed#9(4009)
Youcansetspeedsanywherefromlto100,000pulseSisecond.lfyouare
usingunitsotherthanpulses,besurethattherangewillnotbeexceeded
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whentheunitisconvertedtopulsesinaccordancew'rththepulserate(see
Section4-7Ll2above).Thefollowingequationmustbesatisfied二
Speedinmm,inches,etc./pulserate≦10e,OOO
Notethattrapezoidalacceleration/decelerationisnotpOssiblewhenspeeds
aresetfromOPPsto31PPs.
4-9
SettingPositieningActions
Aftersettingthedataforparametersandspeeds,youarereadytosetthe
dataforthepositioningactionsthemselves.Thereasonforset伽gp◎sitioning
actionslastisthattheymakeuseofparameterandspeeddata.
ＴhepOsitioningaCtionisthefundamentalunitofp◎sitioning.Eachp◎sitioning
actionisallocatedthree16-bitwordsaRdisdefinedbyfourfields,orareas
usedtoholddatase廿ings:theaddressfield,thepositionfield,thespeed
field,andtheattributefield.
4-9-1
AddressFieEd
Thisfield◎ccupiesthefirstofthethreewordsandcontainsthefourdecimal
digitsoftheaddress.Youcansetaddressesforupto200p◎ssiblepOsition-
ingactions(addresseslOOOthrough1199)⊥ater,duringoperation,thecom-
mandstransferredfromthePCusetheseaddressestoaccessparticularp◎-
sitioningactions.
15141312        111098  7654    il3210` 15141312        ;111098・o      7654    3210    15141312        111098  7654    3210
:1。3
11。2
;1。1
11。。
li。sl1。`11。311。2=1。1:が1
`llt1
lll
Bits
tDecimal
ロ
`digits
Data
contents
4-9-2
PositionField
↑hep◎sitionfieldoccupiessixdigits.EachdigitrequiresfourbitsinBCD,so
thepositionfieldoccupiesoneandahalfwords(DatalandhaKofData2).
WhenSTARTistransferredfromthePCtoexecutethep◎sitioningadion,
thecoRtrolsystemwillmovetheworkpiecetothep◎sitlonspecifiedinthis
field.
15141312        111098  7654    ;1■    3210    15141312        111098  輌88    7654    3210    15141312        i111098``       7654    3210
1が
■`
t
102110f
■`
1
100.
6
●lllI`
1Pt・冊4110311PtllotlSOO`
■●1・Il
-`8
Bits
lDeCimal
・digits
←
一
江、、。。n
－
→
Data
C◎n愴nts
YoucansetapositionofanywherefromOOOOOOto999999(pulses).lfyou
areusingaunitotherthanpulsesforpos而oning,besurethattherangewill
notbeexceededwhentheunitisconvertedtopulsesinacc◎rdancewiththe
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pulserate(seeSection4-7「2above).Thefollowingequationmustbesatis-
fied:
Positioninmm,inches,etc/pulserate≦999,999
4-9F-3
SpeedField
Thespeedfielddesignatesthespeedforthemovetothedesignatedposi-
tion.Youcandesignateanyofthetenspeedswhichyoupreviouslyentered
inaddresses4000to4009(seeSection4「8).Thespeedfieldoccupiesthe
bitsshownintheshadedareainthefigurebelow.
15141312        ●.``111098`7654`3210`6 15†41312       廿1098  ;765483210`     15141312        111098  7654    3210
        ■`                     u                               
1103
`1
ロ
102`to1
■1
1。。1
1。5:、。41、。311di:1。・:1。・l
l●`1t
●●●1
日ts
,Decim剖
コ
`digits
←
Address
－一←Dat・1-一トーD・ta2-一{
EnteravaluefromOto9,asshowninthetablebelow,toseleCtoneofthe
tenspeeds.
Blts7to4        1叩ut   Speed
0000    0       Speedno.O
0001    1       Speedno□
0010    2       Speedno.2
0011    3       Speedno.3
0100    4       Speedno.4
0101    5       Speedno.5
0110    6       Speedno.6
0111    7       Speedno.7
1000    8       Speedno.8
1001    9       Speedno.9
4-9-4
AttributeField
Theattributefieldconsistsoffourbitswhichdesignate,respeCtively,thebank
end,completioncode,typeofposition,anddirectionofmotorrotation・
                                                                                        
15141312        i111098176541   i832108 15141312        111098  7654    3210    15141312        :11109887654.`  ;8皐    3210    
■      ll      o`      ■              8.              ●      1`      `●             ●
`103
'
to2110t
1
1001
・Pt'104:INlIPtlID':1001
`●
●6
←
Address
BankEnd(Bit3}
－
Data1
－
Data2
→
Bits
Decimal
digits
Data
contents
Bysettingthebankendbit(bit3)to1,youcandesignateapos置ioningaCtion
asthelastoneinabank,orcombinedgroupofpositioningactions.Bydesig－
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natingcertainpositioningactionsasbankends,youcangroupP◎sitioning
actionsintobanks.Youcancreateseveralbankstoberepeatedlyexecuted
inc◎nsecutiveorder.1fyouonlycreateonebank,thenthepos疏ioningactiorl
ataddress1000wi‖bethenexttobeexecutedafterthebankend.
lfy◎ucreatem◎rethanonebank,thenafterexecutionofabankendp◎si－
対oningaction,thenextpositioningactiontobeexecutedw‖lbethefirstone
inthenextbank.Thepositioningactionsinthatbankwmthenbeexecutedin
orderuntilthebankendisreached.
Pos詑ioningisteminatedafterexecutionofeachbankendpositioningadion.
andtheBankEndflag(旧n+3,b碇11}turnsON.WhenSTARTisnextex-
ecutedbytheprogram,pos江ioningbeginswiththefirstp◎s艮ioningactionof
thenextbank.Afterthelastbankend,STARTwillbeginthefirstpOsitioning
actionofthefirstbank.
Thediagrambelowillustratesacasewherebankendsareusedtocreate
threebanksofpositioningactions.
,⌒×
BankA
BankB
BankC
/＼     Posi価oningaction
        Posi60nmgadion
        Posi60ningaction
        Posi60ningactbn(Bankend)
        Posi60ningaction
        Posi60ningaction
        Posi6。ningaction(Bankend)
/＼     Posi50ningaction
        Posi加nhgadion
        Posi60耐gaction
        P。si60ningac　ion(Bankend)
        
Agroupofpos旋ioningactionscanbeconsideredabankevenw油outanyof
themhavingabankendattribute,aslongasalloftheotherp◎s面oningaction
addresseshavean"allclear'statusattheTeachingBox.Insuchacase,the
pos面oningactionswillbeautomaticallyincrementedinsequenceandthe
BankEndflagwillstillturnONaftertheyhaveall'beenexecuted.
Thes従uationbecomesmorecomplicated,however,ttyouwishtochangethe
dataforseveralofthepositioningactions,andhavethemrepeatedlyex-
ecutedinsequence,w肋outclearingalloftheotherpos口ioningactions』
wouldbepOssibletowriteaPCprogramtoaccornplishthis,but口wouldbea
burdenontheprogram.Youcandoitmuchmoreefficientlybysimplydesig-
na伽gthefinalpositioningactioninthenewgroupasabarlkend.
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ComPletionCode(B旋2}
Thecompletioncodesettingdetermines,up◎ncompletionofagivenpos註ion-
mgactbn,whetherpositioningstopsorwhetherthene)dp◎sitioningactionis
executedimmediately,w蔵houtabreak.Settingthisbitt◎Odesignatesthe
P◎sitioningactionas"terminaUng"(i.e.,pos面oningstops);setting碇toldes-
ignateStheactionas"contlnuous"(i・e・,thenextpositioningactionisex-
ecuted).
SpeedL
origin
WhenSTARTisexecuted(i.e.,when旧n+1,bitO8istumedONbythepr()-
gram),pos註ioningiscarriedouta㏄ordingtothedata(speeds,parameters,
etc.}whichhavebeensetforthatpositioningaction.Dependingonwhether
thecompletioncodehasbeensettoO(terminating)or1(c◎ntinuous},posト
tioningw川followeitherpattern(1)orpattem(2)asshowninthefigure
above.
Positioningwill制bwpa廿ern(1)whenthecompletioncedeissettoO.When
thetargetposltionisreached,thespeeddeceleratestoOandp◎sitioning
stops.Positioningwillfol[owpattern(2}whenthecompletioncodeissetto1・
WhenthetargetpOsitionisreached,itistreatedaspartofasequenceofpo-
sitioningactionsＬnotherwords,thespeeddoesnotdeceleratetoO,but,
rather,thesubsequentpositioningactionbeginsasthenextpartofacontinu-
ousoperation.
S蝋L
Address:
Code:
1000100110021003
Sett◎1.Setto1.Setto1.SettoO.
Notethatisnotpossibletoreversedirectienduringacontinuousp◎sitioning
sequence.AttemptingtodosowillresultinaCNCerrorwhenSTARTisex-
ecuted.
lNC/ABS{BIt1}
Thissettingdesignatesthepositionasabsolute(ABS)orincremental(INC).
Anabsolutepositionreferstothedistancefromtheorigin.Anincremental
pos耐ionrefers,rather,tothedistancefromthepresentpos'rtion.(Theoriginis
thepos茄onwhichisdesignatedasOatanygiventime.Thepresentp◎s面on
isthenumericvalueinpulsesdefinedaspeingthe"bcation"ofthepos口ion-
ingsystematanygiventime.)SetthisbRtoiforabsoluteortoOforincre-
mental.
CW/CCW(Bito}
Thissettingdesignateseitheraclockwise(CW)orcountercbckwise(CCVV)
direCtionformotorrotation.SetthebittolforCCWrotationortoOforCW
rotalion.OntheTeachingBox,一(minus)indicatesCCWrotation,and+
(plus)indicatesCWrotation・.
CWandCCWaredefinedforamotorsha貴inreferencetoaviewerfacing
theshaftontheendofthemotorfromwhichtheshaftextendsfromthemotor
forconnection.
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SECTION5
DataCommunicationwiththePC
OnceyouhaveinputallthenecessarydatatothePositionControlUnit(seeSection4),youarereadytoswitchtORE-
MO在mOdeandbegino綱on.Mostof也ecom㎜働1』ec』nlyby記tdngcom㎜dbi輌輌1℃.正
itismore◎onvenient,however,youcanexecuteORIG]NSEARCHahdORIGINRETURNinLocAI.,modeinRE-
MOTEm(xle,(withtheT>achingBox).
InREMOTEmode,thePositionControlUnitcommunicatesw並hthePC.ThePosi加nCo血01Uhitisalloca重edfourIZO
wor(B(i田heIRareaofthePC)fbrcommunicatiollwiththePC,twofbrinput症omthePCandtwofbぽouΦぽ⑩thePC.
Ingeneral,也ePositionControlUnitreceivescommandsandoutputSflags.Thissectioncoversthea皿ocationofbits血
thesefburIRwords.IRcludedareexplanatiensofallofthecomman{お(exceptfbrORIGINSEARCH,whichiscovered
separatelyinSection6EstabljZshin8theOri8in),allofdleflags,andotheraspectsofcommunica60nbetweendlePosi口on
ComrolUI血and也ePC.ThissectionalsodescribesthedifferenttypesofexternaIinput
MMAreaAllocations54
」立弓4
1■-』-▲-且
与与ふ与
IRn
Mn+1
工R.n+2
1Rn+3
SK
難
民ぷ
町叉
㎞
輌芸
合ふ㌻
4
5
5-3
OPERA皿NGMODE
Externallnputs
5-3-1
5-3-2Ready
5一3■3
5-3-4
Externallnterrupt
EmergencyStop
Externa皿yinputLOCAL
5555国国6868686869砂69砂
.(・
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5-1
ERAreaAllocations
ThePesitionControlUn'rt'isallocatedfourl/Owordsforcommunicationwith
thePC.Theallocationofbitsinthosewordsisshowninthetablebelow.
Wherethetems"input"and"output"areused,theyarereferredtoiromthe
viewpointofthePC.("n"indicatesthefirstwordallocatedtothePositionCon－
曲rolUnit.)
Word    Blt     Narn●          Word    Bit     Name    
n・     Oto15   DatabusformPCtoPCU              n+2     Oto15   DatabusfromPCUtoPC.     
n+1     0       WRITEADDRESS    Handshakingcommands     n+3     0       ACK(HandshakeBusy)      HandshakingflagS
        1       WR1ＴEDATA1                     1       Data1   
        2       WRITEDATA2                      2       Data2   
        3       READDATA                        3       DataTransfer    
        4       SCANCLOCK                       4       PCURUN  
        5       SETADDRESS                      5       HandshakingError        
        6       CLEARHANDSHAKINGERROR                   6       CurrentPosabningActior) 
        7       OPεRATINGMODE                  7       CurrentAddress  
        8       START   Executioncommands               8       Busy(Pos託ioning)       ExecutionflagS
        9       PAUSEi                  9       Pos誼ioningC◎mpleted   
        10      ORIGINRETURN                    10      Origin  
        11      SETORIGIN                       11      BankEnd 
        12      lNCHCW                  12      CNCError        
        13      PCIN正RRUPT                     13      lnterrupt       
        14      ORIGINSEARCH                    14      ExternalSettingCheck    
        15      lNCHCCW                 15      HardwareError   
OutputWords
lnputWords
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Thefollowingtigureillustratesthedirectionef'communicationflowbetWeen
thePositionControlUnitandthePC.
PC
PCU
`●■
PC-tcトPCUdatabus
Output
words
lnput
words
t
-■■一一
●
Handshakingcommands
Executionc◎mmands
PCU-t◎-PCdatabus
IRn
IRn+1
の
81Rn÷2
1
Handsha已ngfiags
Executi◎nflagS
コ
__IRn+3
`
5-1-1
5-1-2
9Rn
ERn+1
CheckthattheACK(HandshakeBusy)flagissetforthefollowinghandshak-
ingcommands:WRITEDATA1,WRITEiDATA2,READDATA,andSET
ADDRESS.Notethathandshakingcommandsdonotoperateasd廿feren-
tiatedinstructions(i.e.,theymustbeprogrammedsothattheyareturned
OFFwhentheyarenobngernecessary.)
ThefoilowingPOintsapPlytoIRn+1:
●εxceptforbits4and7,0nlyonebitshouldbeONatanygiventime.
●B口sO,1,2,3,8,11,and14areactivatedattheirleadingedge.
●B旋s6,9,12,13:and15arelevelsensmve(activehigh).
●BR4is{hecbcksignal.
●B旋7isalwaysON.
Thiswerdisusedasthedatabusthattransfersparameters,speeds,and
pOsitioRingactionsfromthePCtothePositionControlUnitinBCD
(binary-codeddecimal).
AsexplainedinSeCtion4,dataforparameters,speeds,andp◎sitioningac-
tionsisstoredinthreeconsecutive16-bitwords:theaddress,Data1,and
Data2.WhenthisdataistransferredfromthePCtothePositionControl
Unit,eachofthethreewordsissentseparately.Theaddressissentfirst,
followedbyDatalandData2inthatorder.
WRI正ADDRESS(Bito)
ThisbitisturnedONtoindicatetransferofthefirst16-bitword,theaddress,
tr◎mthePCtothePositionControlUnit.
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WRHTEDATA1(Blt1)
Thisbitisturnedontoindicatetransferofthesecond16-bitword,Data1,
fromthePCtothePos面onControlUnit.
WRNTEDATA2{Bit2}
Thisbitisturnedontoindicatetransferofthethird16-bitword,D…註a2,from
thePCtothePositionControlUnit.
TimingandProtocoE
Succes舗ulhandshakingwahtheabovehandshakingcommandsandthe
ACKflag(IRn+3,bitO)enablesdatatransferfromthePCtothePosition
ControlUnit.Datatransfertimingandprotocolareshownbelow.
PCtoPCU
1
『。
1
WRtTEADDRESS,O
|Rn+1,bito
WRITEDATA1
lRn+1,bit1
WRITEDATA2
1Rn+1,bit2
SCANCLOCK
lRn+1,bit4
巡
lRn+3,bitO
、CurTentAdd陀ss
4ー∩V
10▼-O
PCUtOPC
-O
10
⊃〈                            Address                         X       Data1   X                               Data2                   X                       -8'     ●s
        (1                                                      ↑                      晶                                                                      」(7)8  
                        ～                                      1                                                                                                       
                        ＼                                                                                                                                      6       
                                                                (3)     ll(5)                                                                                   `       
                                                                                                                                                        __1     !       
                                                                                                                、                                                      
                        ,'1                                                                                                                                             
                                                ↑      ↓              ¶      」      ト              1               」      ト              「      /               
                        ,」                     ●●ピ(4)●     ;                       `1●1   :曹2                                    `θ     1       ●`φ2                  
                                                ▲(2)   1       r       f(6)            1       『                                              ↓                      
一一一  コ              」{2)                                                                                                                                           
                                                                                                                                                                        
IRn+3,bit71・・
1-●一●-lr:8
農繁::in。Acti◎n.oi・ii
鑓61==一___
旧n+2
7,2,3...1.ThePCoutputstheaddressontheIRndatabus.WRITEADDRESS
(lRn+1,b丘0)isturnedONafteroneSCANCLOCKpulse.
2.lfdatatransferisattemptedwhiletheaddressorcurrentp◎sitioningac-
tionisbeingtransferred,thePositionControlUn艮willgotoareceive
readystatusandthedatatransferw川bedelayed.Whendatacanbe
received,thePos市onControlUnitreceivesthedata,checksthedata
format,andsetstheACKbit(ON).lttakesapproximately10msforthe
ACKbittobeset.lncorreCtdataformatswillcausetheHandshaking
Errorflag(IRn+3,b05)tobeset,indicatingacommunicationserror.
3.WhentheACKflagisset,旋meansthatthePositionControlUnithas
receivedthedata,so旋makesnod廿ferencewhetherWRITEADDRESS
(IRn+1,b00)turnsOFForremainsON.
4.ThePosRionControlUnitwillkeeptheACKflagsetduringtheIeading
andtrailingedgesoftheSCANCLOCKpulse.
5.Ne)d,a廿ertheACKflagiscleared,WRITEDATA(IRn+1,bit1)isset.
Thecommandb疏mustremainsetforatIeastoneSCANCLOCKpulse
afterthedataisoutput.
6.ThePos栢onControlUnitrespondsbyreadingDatalandsettingthe
ACKflag.Thisa口sotakesabOutlOms.
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7.Data2istransferredfromthePCtothePositionControlUnitinthe
samewayasData1.Thiscompletesthethree-worddatatransfer.Ifany
ofthethreecommandbits(WRITEADDRESS,WRITEDATA1,0r
WRITEDATA2)areStillON,besuretoturnthemOFF.lftheyareIeft
ON,thenacommunicationserrorwillbegeneratedtheneXttimeadata
transferisattempted.
'TlmEngSummary
DatatransiertimingcanbesummariZedinthreepO耐s:
7,2,3...1.ThedatamustbesentatleastoneSCANCLOCKpulseaheadofthe
writecommandbit.
2.Thesubsequentdataistransferredinaccordancewiththestatusefthe
ACKflag.
3.A‖writec◎mmandbitsmustbecleareduponcompletbnofthetransfer.
Giventheseconditions,thefollowingtimingschemeisalsopOssible.
PCt◎
PCU
←
IRn
WRITEADDRESS,
lRn+1,bito
迎RBITEDATA1
IRn+1,bit1
、WRlTEDATA2
1Rn+1,bit2
SCANCLOCK
lRn+1,bit4
巡
IRn+3,bitO
CurrentAddress
10d-010
PCU
toPC
iRn+3,bit7
Current
-
IRn+3,bit6
←
|Rn+2
101()
7
/
ふ
ー
▼
斤
、
.1●
711
8●●
`●6ー
タロコ
2
(
一
■●■
``●
●
『・、㌔
一ー
一'
・一
`88
811
`
=
10101010
=×     Add・essXD・副XD・垣2                                                                                                   ●
                        (・                                                                                     
                        ～チ                                                                                    
                                                        (3                                                      ●
                                                        8(5)                                                    ●
                                                                                h                               邑
                        ,↑                                                                                     1
                                                                                1↑、   「              /       
                                        ,↑、   r       11      &r                                              
1                       JJ・由1由2'↓                           :(4)={6)1噺曹2由2               .,;``1ψ1                                       
                                                        1▼                             「1                     
                        (21,1                                                                                   
.一一上一                                                                                                               
                                1                                                                               
READDATA(Bit3)
TheREADDATAcommandbit(IRn+1,bit3)isturnedONtoenablethePC
toreaddatastoredinthePositionControlUnR.AfterthePCoutputsthefirst
otthethreewordaddress,thisbitisturnedONtoreadtheremainingtWo
words(DatatandData2)intothePC.
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TlmingandProtocoI
ThetimingandprotocoliorREADDATAareasfoliows:
PCt◎
PCU
PCU
toPC
←
IRn
－
IRn+1,bit3.
－
IRn+1,bit4
継
IRn+3.bitO
Rrog!ainData
♂101010
IRn+3,bit3
』
iRn+3.'bit1
』
lRn+3,bit2
CurrentAddress
旧n+3,bit7
Current
-
lRn+3,bit6・
{
IRn+2
-O」1(U
1
0'1∩▼
1
01010
)く     (1)             ・Add・essX¶                                                           F                                                               
                8::●   ＼                                      lt                                                                                      
口・                    」      ハ      !                                       ¶      7               &1              」コ1                   `       
                        」                                                                                                      :、                     
                                        ¶      (2)                                                                             :                       
;:●                                                                                                                            s                       
                                                                                                                                                        (10)
4:一●一●『ll                                                                  ・(4(5×2(6)                            4(7)    5       6       7               8       
                                                                :       1                                                                               
:'一ーー一"8!                                                                                                   S(8):                           (9)     `       
;■                     '(2)            (3)曾   1                                                                                               、{10}  
:一一●-Pll             :                                                                                                                                       
                :                                                                                                                                       
                                                                                                                                                        
1
lI
`8
Data1
`
Data2
1.ＴhePCoutputstheaddressontheIRndatabus.OneSCANCLOCK
pulselater,theREADDATAcommandbit(IRn+1,bit3)isturnedON.
2.lfdatatransferisattemptedwhiletheaddressorcurrentpOsitioningac-
tionisbeingtransferred,thePositionControlUnitwillgotoareceive
readystatusandthedatatransferwillbedeEayed.Whendatacanbe
received,thePosnionControlUnitreceivesthedata,checksthedata
format,andsetstheACKflag(ON).lttakesapproximatelylOmsforthe
ACKflagtobeset.lncorrectdataformatswillcausetheHandshaking
Errorflag(ERn+3,bit5)tobeset,indicatingacommunicationserror.
3.ApproximatelylOmsaftertheACKflagisset,DataIisoutputtothelR
n+2databus.
4.AfteranotherlOms,thePositionControlUnitwillsettheDataTransfer
ftag(IRn+3.bit3)・
5.AtthenextleadingortrailingedgeoftheSCANCLOCK,theDatalflag
(iRn+3,bit1)turnsON.
6.BetveensuccessfulleadingortrailingedgesoftheSCANCLOCK,the
DatalflagremainsSet.
7.AtthefollowingIeadingortrailingedgeoftheSCANCLOCK,Data2is
outputtotheIRn+2databus.ThistakesapProximatelylOms.
8.AttheRextleadingortrailingedgeoftheSCANCLOCKafterthedatais
changed,theData2flag(IRn+3,bit2)isset.
9.TheData2flaga1soremainssetbetweensu㏄essiveleadingortrailing
edges.
10.AtthefirStSCANCLOCKpulsechangeaftertheData2ilagiscleared,
theACKandDataTransferflagsarealsocleared,andData2isre-
movedfromtheIRn+2databus.
58
---------------------[End of Page 9623]---------------------



IRAreaAllocations
Seetion5-1
SCANCL◎CK(副t4}
SE'『ADDRESS{副t5)
TEmEngandProtocoI
Foranexplanationofthisbit,refertoSCANCLOCκunderSeCtion5「2.
TheSETADDRESSb証(IRn+1,b05)enablesthePCtospecifyaparticular
pOsitioninga(苅onstoredinthePos醗ionControlUnit.Whenanaddressis
outputfromthePCandthisbitisturnedON,thedaねdesignatedbythatad-
dressisset.Thepositioningactiondatacanthenbeusedforp◎sRioning.
ThetimingandprotocolforSETADDRESSareasfollows:
PCto
PCU
←
;Rn
－
tRn+1,bit5
SCANCLOCK
IRn+1,bit4
巡
IRn+3,bito
CtＬrrentAddress
lRn+3,bit7
Current
.PositioninqAction
'1'Uぜ10
PCU
toPC
-・0
10101010
二－XAdd・ess鎚二・:X                                                           
        '                               `6                      
        (1)]1へ                 /               ソ!             
                                                                
                                        7                       
1}                      1       Ar董                            
                ～～            1●`●〈3X(4}1↑(2)↓{5)                                
        ノ                                                      
                                                                
－iノ                                                           
iRn+3,bit6
←
lRn+2
コロ
==WD已」_________
7,2,3...1.ThePCoutputstheaddressontheIRndatabus.OneSCANCLOCK
pulseIater,theSETADDRESScommandbit(IRn+1,bit5)isturned
ON.
2.lfdatatransferisattemptedwhiletheaddressorcurrentp◎sitioningac-
tionisbeingtransferred,thePositionControlUnitwi:1gotoareceive
readystatusandthedatatransferwillbedelayed.Whendatacanbe
received,thePositionControlUnitreceivesthedata,checksthedata
format,andsetstheACKflag(ON).lttakesapproximatelylOmsforthe
ACK刊agtobeset.lncorrectdataformatswillcausetheHandshaking
Errorflag(IRn+3,bit5)tebeset,indicatingacommunicationserror.
3.WhentheACKflagturnsON,itmeansthattheaddresshasbeensetin
thePositionControlUnit.Therefore,asshowninthetigureabove,the
addressdatabitmaybeclearedfromtheIRndatabusandthecom-
mandmayberesetontheleadingedgeoftheACKflag.
4.BetweensuccessiveleadingortrailingedgesoftheSCANCLOCK,the
ACKfiagremainsset・
5.AftertheACKflagiscleared,makesurethattheaddressdataiscleared
fromtheIRndatabusandthecommandbitisreset.Failuretodoso
willresultinacommunicationerrorinsubsequentoperation.
CLEARHANDSHAKING
ERROR(Bit6}
OPERATINGMODE(Bit7}
DuringdatatransferfromthePCtothePositionControlUnit,anerrorisgen-
eratedifdataisoutofrange,communicationprotocoliswrong,ortimingis
off.lfthishappens,theHandshakingErrorflag(IRn+3,bit5)turnsONand
communicationstops.CLEARHANDSHAKINGERRORclearstheerrorfrom
thePC.Whenresta貢ingthedatatransfer,beginwiththeaddress.
Foranexplanationofthisbit,refertoOPERATINGMODEunderSection
5「2.
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START(B臆8》
WhentheSTARTcommandbit(旧n+1,bit8)tumsON,p◎sitioningbeginsin
accordancewiththedataatthedesignatedaddress.
UpOncompletionofpositioning,theaddressisautomaticaSlyincremented.
CaUtionWhenS†ARTisfirStexecutedfollowingarewritingofparameters,itwiSltatce
approximatelysevensecondsbeforepulsesareoutput.Thisisbecausethe
acceleration!decelerationtablemustberecalculatedfollowingachangein
parameters.
SpeedL
Position
a
b
Address
1123
Address
1124
Forexamμe,intheabovediagram,whenthepositioningactionataddress
1123hasbeencompleted,positioningstopsandthethecuπe就addressis
automaticallyincrementedto1124.WhenSTARTisexecutedatpointa,p◎-
sRioningmovestopointbina㏄ordancewiththespeeddatawhichhasbeen
set.
Withtheladderdiagramontheleftbelow,youcouldprogramasequenceof
pos旋ioningactionslikethoseshownontheright.Altertheo屯inhasbeen
estab蜀shed(w誼hORIGlNSEARCH,RESETORIGlN,orORlGlNRETURN),
allofthep◎s口ioningactionscanbeexecutedonce.
Posi苞on輌ngCompk∋園
START
SpeedL
Position
Address
1000
Address
tOO1
AddressAddressAddressxx
10021003(Bankend)
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FlagStatUS
ThetabEebelowshowsthestatusoftheilagsduringp◎sitioning.
Word    Blt     Namg    REMOTEmode      LOCALrnode
n+2     Oto15   DatabusfromPCUtoPC      Currentp◎sition-・白mgactlonorcurrentaddress   "OOOO・
n+3     o       ACK     OFF     ON
        1       Data1   ONorOFF OFF
        2       Data2   ONorOFF OFF
        3       DataTransfer    OFF     OFF
        4       PCURUN  ON      OFF
        5       HandshakingError        OFF     OFF
        6       CurrentPos詫ioningAction        ONorOFF OFF
        7       CurrentAddress  ONorOFF OFF
        8       Busy    ON      ON
        9       PositioningCompleted    OFF     OFF
        10      Origin  OFF     OFF
        11      BankEind        OFF     OFF
        12      CNCE…rror      OFF     OFF
        13      lnterrupt       OFF     OFF
        14      ExternalSettingCh㏄k    ON      ON
        i15     HardwareEirror  OFF     OFF
PAUSE(BH9}
YoucanusethePAUSEcommandbit(IRn+1,bit9)tostopp◎sitioningtem-
porarily.
PAUSEbitset
↓
(1)Y
Address1122PAUSEbitcleared.Address1123
lnthefigureabove,thePAUSEcommandbitisturnedONduringp◎sitioning
betWeenpointsaandb,andpositioningdeceleratestoastop.Afterthecom-
mandbitistumedOFF,positioningcontinuestopointb.Sincepositioningis
notaCtuailyterminatedduringPAUSE,butmerelystopstemp◎rarily.the
Busyflag(旧n+3,bit8)remainssettoindicatethatpositioningoperations
arecontinuing.
lfPAUSEisexecutedduringORIGENSEARCH,theoriginsearchoperation
willbecancelled.ClearPAUSEandthenexecuteORIGINSEARCHagain.
DuringORIGINRETURN,however,PAUSEisvalid.
ThetlagstatusduringPAUSEisthesameasforSTART,above.
ORIGINRETURN(Bit10}
ForanexplanationofORIG[NREＴURN,refertoSeCtion6-4.
RESETORIGIN(Bit臼)
ForanexplanationofRESETORIGIN,refertoSection6「3.
61
---------------------[End of Page 9626]---------------------



iRAreaAllocations
Section5-1
ENCHCW(Bit12}
TurningtheINCHCWcommandbit(IRn+t,bit12)ONforO.5secondor
morecausesapulsetraintobeoutputatmanuallowspeed(address4002)
intheCWdirection.TurningitONforlessthanO.5secondcausesonlyone
CWpulsetobeoutputatmanuallowspeed・
PCINTERRUPT(B葦t13}
ThePCtNTERRUPTcommandbit(IRn+1,bit13)canbeturnedONtocan-
celp◎sitioningandpauseoperationswhenevernecessary.Therearesome
dHferences,asexplainedbelow,dependingon1)whetheryouarecancelling
P◎sitioningactioRsorpauseoperations,and2)whetheryouarecancelling
p◎sitioningactionswithcompletioncodesof"0"(terminating}or『"(continu-
ous).Foranexplanationofcomptetioncodes,refertoSeCtion4・・,9-4
監網織麟n
ActIons
IfPCINTERRUPTissetduringapositioningactionwithaterminatingcom-
pletioncode,thecurrentoperationiscancelled,positioningstops,andthe
addressisautomaticallyincremented.WhenSTARTisnextexecuted,the
PositionControlUnitoperatesinaccordancewiththedatasetatthenext
address.
1nte「「uptisset.
Address11221nterruptiscleared.1123
1124
Forexample,inthediagramabove,SＴARTisexecutedandpOsitioning
movestrompOinta(address1122)towardthetargetposltionofpointb(ad-
dress1123).Ｔhebrokenlineshowshowpositioningwouldproceedifthere
werenointerruption.
PCINTERRUPTisexecuted,however,beforepointbisreached,andp◎si-
tioningstopsatpointd.WhenPCINTERRUPTiscleared(i.e.,whenIRn+1,
bit13turnsOFF)andSTARTisexecutedagain,positioningskipsPOintb
andmovesallthewaytopointc(address1124).
CancelllngCompletSon
Code"1,'Posttioning
ACtlons
lfPCINTERRUPTisexecutedduringapo$itioningactionwithacontinuous
completioncode,thepositioningactioncurrentlybeingexecutediscancefled
andthefellowingpositioningactionisexecutedimmediately.
Completionc◎deSetto1.
AddresslOOO
SettoO.
1001
Forexample,inthediagramabove,STARTisexecutedandp◎sitioningbe-
gins.Sincethefirstp◎sitioningaction(addresslOOO)hasacompletioncode
of"1"andthesecondhasacompletioncodeof"O,"thesecondwouldnor-
mallybeexecutedimmediatelyuponcompletionofthefirst.ThesolidIine
showshowpositioningwouldproceediftherewerenointerruption.Thebro-
kenlineshowshovvpositioningwouldproceedifPCINTERRUPTwereex-
ecutedbeforethefirstpositioningactionwerecompleted.
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ThefotlowingtableshowsthestatusofIRn+2andIRn+3aftertheirrtemupt.
Word    副t     Name    REMOTEmod6      :LOCALrnodg
n+2     Oto15   DatabusfromPCUtoPC      Currentpos註ion-ingactionorcurrentaddress       "OOOO・
n+3     0       ACK     OFF     ON
        1       Data1   OFForON OFF
        2       Data2   OFForON OFF
        3       DataTransfer    OFF     OFF
        4       PCURUN  ON      OFF
        5       HandshakingError        OFF     OFF
        6       CurrentPositbningAction OFForON OFF
        7       CurrentAddress  OFForON OFF
        8       Busy    OFF     OFF
        9       PosRioningCompleted     倉ON    冑ON
        10      Origin  OFF     OFF
        11      BankEnd OFForON OFForON
        12      CNCError        OFF     OFF
        13      lnterrupt       ON      ON
        14      ExtemalSettingCheck     ON      ON
        15      HardwareError   OFF     OFF
tBitgisOFFuntiltheoriginisestabtished.
CancellingPAUSE
1fPCINTERRUPTisexecutedduringPAUSE,PAUSEiscancelled,thead-
dressisautomaticatlyincremented,andthenextp◎sitioninga《苅onisex-
ecuted.
PAUSEset.
Address1122PCINTERRUPTSET.1t23
1124
Forexample,inthediagramabove,STARTisexecutedandpOsitioning
movesfrompointa(address1122)towardthetargetpositjonofp◎intb(ad-
dress1123).Thebrokenlineshowshowp◎sitioningwouldproceed'rfthere
werenointemＬption.ExecutingPAUSEatp◎intcshouldcausep◎sitioningto
deceleratetoastopatpointd.lf,however,PCINTERRUPTisexecutedat
leastonescanafterPAUSE,butbetweenpOintscandd,PAUSEiscan-
celled.
lnordertocancelPAUSE,youmustexecutePClNTERRUPTbeforep◎si-
tioningstopsatPOintd.OncepositiOningstopsatp◎intd,then,evenafter
PAUSEiscleared,p◎sitioningwillnotmovetop◎intb(address1123).
STARTmustbeexecutedinordertobeginp◎sitioningagain.WhenPCIN-
TERRUPTisalsoclearedandSTARＴisexecuted,p◎sitjonjngwillproceed
directlytoP◎inte(address1124),thetargetp◎s口ionforthenextPOsitioning
action.
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CautionThePositionControlUnitreceivesb◎thPCarldextemalinterrupts.Therela・・
tionshipbetWeenthetWotypesofinterruptsisalogicafOR.inetherwords,
anintemＬptoccursifeitherisON;tocleartheinterrupt,b◎thmustbeOFF.
ORIGENSEARCH(Bit14}
iNCHCCW(Blt15}
5--S-3
5-t-4
lRn+2
lRn+3
ACKFiag{Bito}
ForanexplanationofORIGINSEARCH,refertoSeetion6「2.
TurningtheINCHCCWcommandbit(IRn+1,bit15)ONforO.5sec◎ndor
morecausesaputsetraintobeoutputatmanuallowspeed(address4002}
intheCCWdirection.TurningitONiorlessthanO.5secondcausesonlyone
CCWpulsetobeoutputatmanuallowspeed.
lhiswordisusedasthedatabusthattransfersparameters,speeds,and
P◎sttioningactionsfromthePositionControlUnittothePCinBCD
(binary-codeddecimal).
ThiswordcontainsflagswhichthePositionControlUnitoutputstothePC.
TheACKflag(1Rn+3,bitO)confirmsthatcommandsfromthePChavebeen
receivedbythePositionControlUnitandthatdatafromthePos'rtionCo耐ol
UnithasbeenreceivedbythePC.Formoreinformation,refertotheexplana.
tionsofIRn+1,bits3and5underSectわη5L7「2.
DatalFlag(Btt1)
↑heDatalflag(IRn+3,bit1)turnsON,duringthetransferofpresentp◎si-
tion,parameters,speeds,orpositioningactions,toindicatetothePCthatthe
16-bitDatalwordisbeingtransferredfromthePositienCOntrolUnittothe
PC.
Data2Flag{Bit2)
ＴheData2flag(IRn+3,bR2)turnsON,duringthetransferofpresentpOsi-
tion,parameters,speeds,orpositionlngaCtions,toindicatetothePCthatthe
16-bitData2wordisbeingtransferredfromthePosaionControlUn碇tothe
PC.
DataTransferFlag(B旋3)
PCURUNFIag(Bit4}
TheDataTran団erflag(IRn+3,bit3)turnsONwhendatafromthePos買ion
ControlUnithasbeenreadbythePC.Formoreinformation,refertotheex-
planationof旧n+1,bit3underSection5-7-「2.
ThePCURUNflag(IRn+3,b疏4)tumsONwhenthePos市onControlUnitis
inREMOTEmodeandreadyto'acceptcommands.ItturnsOFFwhen:
1、ThePositioBControlUnitisinLOCALmode.
2.ThePosaionControlUnniscomputingandcannotacceptPCcom・
mands.
3.AnemergencystoporCNCerrorhasoccurred.
4.STARTisfirstexecutedfollowingaparameterchange.
UsethisflagwhensendiRgcommandsfromthePCtothePos面onCor口rol
Unit.
CautlonThereisadifferenceherebetweenthe3G2A5-NC111-Eand
3G2A5-NC111-EVIPos疏ionControlU耐s.WiththeNC111-E,thePCU
RUNflagwouldremainOFFforapproximately10msto100mswhenposi-
tioningwasi磁iatedbySTARTorrestartedfollowingPAUSE.Thishasbeen
remediedw曲theNCIlS-EV1;thePCURUNflagnowremainsONinthe$e
situations.
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IRAreaAllocations
Section5-1
HandshaklngErrorFlag
{Bit5)
TheHandshakingErrorflag(IRn+3,bit5)turnsONduringdatacommunica-
tiontoinform'thePCthatdataisoutofrange,communicationprotocolis
wrong,ortimingisoff.Datacommunicationishaltedandtheerrormustbe
clearedwithCLEARHANDSHAKINGERROR(IRn+1,bit6}inordertore-
start.
CurrentPositlonlngActiOR
FIag(Bit6}
PCto
PCU
SCANCLOCK
IRn+1,bit4
0r
-
IRn+1,bit4
幽
IRn+2
Current
PositioninoActien
lRn+3,bit6
TheCurrentPositioningActionflag(!Rn+3,bit6)turnsONtoinformthePC
thatthecurrentpesitioningactionisbeingtransferred.Thetimingforthisflag
inconjun(オionwiththeDatalandData2flagsisil|ustratedinthefollowing
diagram.
PCU
toPC
飽
田n+3,bit1
』
IRri+3,bit2
10コー0
10101010
一
                        t               ↓↑    (3)(5)1(6)予    
8Transferstarted.               :                                       
                Dat弍1          X       Data2           XC・πent・由・ess
                m                                       
                                                        
                        (2)                             
                                                        
                                        {4)             
                                                        
Protocol
1,2,3...
Note
1.AfteroutputtingtheDatalwordofthecurrentpositioningaCtiononthe
databustothePC,thePositionControlUn詑detectsthefirstleadingor
trailingedgeoftheSCANCLOCKandturnsONtheCurrentPositioning
Actionflag(bit6)andDatalflag(bit1).lttakesapproximatelytOms
forthetwoflagstoturnONaftertheSCANCLOCKchanges.
2.AftertheDatalflaghasbeenturnedON,thePositionControlUnitde-
tectstheSCANCLOCK'snextleadingortrailingedgeandturnstheflag
OFF.1ttakesapproximately10msfortheflagtotumOFFafterthe
SCANCLOCKchanges.
3.AftertheDatalflaghasbeenturnedOFF,thePositionControlUnitde-
tectstheSCANCLOCK'snextleadingortrailingedgeandplacesthe
Data2wordontothedatabustothePC.lttakesapproximately10ms
forthedatabusdatatochangeaftertheSCANCLOCKchanges.
4.Afterthedatachanges,Data2iStransferredinthesamemanner.The
Data2flag(bit2)lsturnedONatthefirstleadingortrailingedgeofthe
SCANCLOCK.
5.TheCurrentPositioningActionflag(bit6)andtheData2flag(bit2}are
tumedOFFatthenextleadingortraningedgeoftheSCANCLOCK.
6.Thedatabusdataswitchestothecurrentaddressatthenex目eadingor
trailingedgeoftheSCANCLOCK.
1.Whetherincrementalorabsolute,thepositionforthecurrentp◎sitioning
actionistransferredasanabsolutepositionwithdirection.A‖otherattrilチ
utesandthespeedare莉xedtoO.
2.ThecurrentaddressandcurrentpositioningactionarealternatelyoutpUt
fromthePositionControlUnittothePCwhenthePositionControtUnitis
executingPositioningaCtiensorpauseoperations.
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IRAreaAllocations
SectiOR5-1
CurrentAddressFlag(B旋7}
TheCurrentAddressttag(IRn+3,bit7)turnsONwhenthecurrentaddress
istransferredfromthePositionControlUnittothePC.Thetimingofthisflag
andtheDatat刊ag(bit1)areshowninthediagrambelow.
;88〔
PCU
toPC
Rn+1,bit4
-
Rn+1,bit4
{
lRn+2
CurrentAddress
61010
1010101・0
一
                        1                       
        1                                       
4Transferstar胎d.                               〈3)            
14                              lXcurrentri・・i・gadi。・,             
↑              ～      t                       
●`
●`
t
`1
IRn+3,bit7
ユ
旧n+3,bit1
        1       ,(1)    !       曾      (2)     ::
                        :                       
Protocol
7,293...1.
2.
3.
AfteroutputtingthecurrentaddressonthedatabustothePC.thePosi-
tionControlUnitdetectsthefirstleadingortrailingedgeoftheSCAN
CLOCKandturnsONtheCurrentAddressflag(bit7)andDatalftag
(bit1).lttakesapproximately10msforthetWoflagstotumONafterthe
SCANC40CKchanges.
ThePositionControlUnitdeteCtstheSCANCLOCK'snextleadingor
trailingedgeandturnsthetwoflagsOFF.IttakesapproximatelylOms
forthetEagstoturnOFFaftertheSCANCLOCKchanges.
ThePositionControlUnitdeteCtstheSCANCLOCK'snextleadingor
trailingedgea貿ertheCurrentAddressandDatalflagsarecleared,and
pEacesthecurrentpositioningaCtionontothedatabustothePC.It
takesapproximatelylOmsforthedatabusdatatochangeafterthe
SCANCLOCKchanges.
NoteSeeprogramexamplesinSθction7・
BusyFlag(Bit8)
TheBusyflag(旧n+3,bit8)remainsONduringpositioningoperationsand
OFFwhilepOsitioningisstopPed.
PosftioningC◎mpletedFlag
(Bltg}
WhereastheBusyflagindicatesthatpositioningisinprogress,thePositien-
ingCompletedflag(IRn+3,bit9)indicatesthatpositioninghasbeencom-
pleted.ltturnsONuponcompletionofnotonlypositioningaCtions,butalso
ORIGINSEARCHandORIGINRETURN.inaddition,itturnsONwhenthe
RESETORIGINcommandbitisturnedOFFandONagain.Therelationship
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1RAreaAUc♪cati'ons
Section5・-1
betWeenthePositioningCompletedflagandtheBusyflagisshowninthe
diagrambelow.
Pulseoutput
Busy{bit8)
Dwelltimer
Dwe‖盲meexpired
1
P・・itienc・mpl・t・d(bitg}一一→〔=
Automaticincrementing
7,2,3...
ロ　コ
ー23
4.
Whenpulseoutputiscompleted,the8usyflagtumsOFF.
Asthebusysignalfalls,thedwelltimerisactivated.
Whenthedwe|ltimehasexpired,theaddressisautomaticallyincrem-
ented.
Aftertheaddressisincremented,thePositioningCompletedflagtums
ON.
OrEgEnFlag(Bit10)
BankEndF!ag(Blt11}
TheOriginflag(iRn+3,bit10)turnsONinthefollowingcaseswhenthemo-
torshaftstopsattheorigin(butnotwhenitmerelypassestheorigin).
コ　ひロ
確1234
AfterexecutionofORIGINSEARCH.
AfterexecutionofSETORIGIN.
Afterpositioningto,andstoppingat,theorigin.
AfterexecutionofORIGINRETURN.
ForanexplanationofthefunctionsoftheBankEndflag(IRn+3,bitSl),refer
toBankEndunderSection4-94.
CNCErrorFtag(Bit12}
EnterruptFlag(Blt13}
TheCNCErrorflag(旧n+3,bit12)turnsONtoinformthePCthataCNC
errorhasbeengenerated.ForanexplanationofCNCerrorsanderrorpro-
cessing,refertoSection9.
Thelnterruptflag(IRn+3,bit13)turnsONtoconfirmreceptionofeitheran
externalorPCinterrupt.TherelationshipbetWeentheeXternalintemＬptand
thePCinterruptisalogicalOR.lnotherwords,thelnterruptflagturnsON
whileeitherofthemisON;itturnsOFFwhenbothofthemareOFF.
EXternaESettlngCheckFlag
(Bit13}
HardwareErrorFlag(Bit14}
Note
TheExternalSettingCheckflag(IRn+3,bit13)tumsONtoconfirmthatthe
emergencystop,ready,CWtimit,andCCWIimltexternalinputsareall
closed.ThereadyinputisanNO(normallyepen)c◎ntactandmustbeONto
beclosed.TheotherthreeareNC(nomallyclosed)contactsandmustbe
OFFtobeclosed.Efanyofthesefourexternalinputsisopen,theExternal
SettingCheckflagremainsOFF.
TheHardwareErrorflag(IRn+3,bit15)turnsONwhen:
1.ThevoltageoftheRAMbackupbatterydrops.
2.Anemergencystopinputisdetected.lnthiscasetheCNCErrorflag(bit
12)alsoturnsON.
UseSTART,OR|GINREＴURN,RESETORIGIN,PClnterrupt,andORIGIN
SEARCH(commandsactivatedattheirleadingedge)withdifferentiationin-
structions.Thesecommandsmustbeprocessedsequentially(i.e.,eachcom-
mandbitmustbetumedOFFbeforethenextisturnedON).lftWoorthree
commandsbitsareONatthesametime,acommunicationserrorwillbegen-
erated.
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ExternatInuts
Section5-G
5-2
5-2-1
PreliminaryPCSettings
lnordertousethePositiσnControlUnit,youmustincorp◎rateSCANCLOCK
(旧n+1,bit4)andOPERATINGMODE(IRn+1,bit7)intothePCuserpro・
gram・
SCANCLOCK
SCANCLOCK(旧n+1,bit4)establishescorrecttimingbetWeenthePCand
thePositionControlUnitinconjunctionwiththePCuserprogram.Youcan
usethefollowingProgramming.
LaOoerDiagramandTimingChart
SC州CLOCK
1scanlscanlscan
－
ぐ一「.「]
レT↓丁↓T」
2ms≦汀≦100ms
5-2-2
OPERATENGMODE
ＴhestatusofOPERATINGMODE(lRn+1,bit7)communicatesthePC
modestatus(i.e.,whetherthePCisinRUNorMONITORm◎de)tothePosト
tionControlUnit.YoucanusethefollowingProgramming.
lLadderDiagram
OPERATINGMODE
ド醐◆
tCl◎◎OHIC2000H
25313
NoteOPERATINGMODEprovidesanerrorclearingfun(苅onsimilartotheREMO-
TE/LOCALswitch.ThePCcanclearthefollowinginputsanderrorsbytum-
ingOPERATINGMODEONandthenOFFagain:emergeRcystop,CNCer-
ror,communicationerror,andbatteryvoltagedrop.Theerrorclearingfunc-
tion,however,isonlyvalidwhenthePositionControlU耐isirlREMOTE
m◎de.CIearingOPERATINGMODEdoesnotautomaticallychangeRE・
MOTEmodetoLOCALmode.ltonlyclearstheinputsorerrors.
5--3
Externatlnputs
TofacilitateoperationofthePositionControlUnit,therearefourtypesofex-
ternalinput:eXternalinterrupt,ready,emergencystoP,andeXternallyinput
LOCAL.AllfourofthemarevalidregardlessofwhetherthePositionControl
UnitmodeissettoLOCALorREMOTE.
ThereadyinputisaNO(normallyopen)contaCtandmustbeONtobe
closed.TheotherthreeareNC(normailyclosed)c◎ntactsandmuStbeOFF
tobeclosed.lfanyofthesetoureXternali叩utsisopen,theExternalSetting
Check刊ag(IRn+3,bit13)remainsOFF.
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ExternalInuts
Section5-3
5-3-1
Externaglntelrrupt
Externalinterrupts佃nctioninthesamewayasPClnternＬpt(IRn+1,b013}.
Foranexplanation,refertoPClnterruptunderSectわn5」1「2.Notethatthe
PositionControlUn証receivesbothPClnternＬptaBdtheexternalinterrupt.An
interruptoccurs'rfeitheronetumsON;the耐erruptcanonlybeclearedwhen
b◎thareturnedOFF.
5-3-2
5-3-3
Ready
Thereadyinputinteriocksmotoroperation.IfthisinputisOFF(open),anat-
tempttooperatethemotorwillresultinaCNCerror.Ifthereadyi叩Uttums
OFFduringpOsitioning,aCNCerrorisgeneratedandpulseoutputstops.
EmergencySt◎P
YoucanusetheextemalemergencystopinputtostopPulseoutputatany
time.Youshoulddosoonlyifthereactuallyisanemergency,however,asit
canthrowthestepPingmotoroutofsteporresultindamagetothesystem
duetounabsorbedmechanica|inertia.
5-3-4
ExtemallyEnputLOCAL
TheexternallyinputLOCALprovidesconvenientswitchingtoLOCALmode
forTeachingBoxoperationortoenableerrorclearing.
TheexternallyinputLOCALhasalogicalORrelationshipwiththePosition
ControlUnit'sLOCALmode(setwiththefrontpanelswitch).Therefore,in
orderforthePositionControlUnittooperateinREMOTEmode,notonly
musttheswitchbesettoREMOＴEbuttheeXtema|lyinputLOCALmustbe
OFFaswell.
ThedifferencebetWeenthestatusoftheflagsinREMOTEiandLOCAL
modes,asseenfromthePC,isasfollows:
Word    Bit     Name    REMOTEmodg      LOCALmod6
n+2     Oto15   DatabusfromPCUtoPC      Currentp◎s6ion・●♂Ingactlonorcurrentaddress  ℃OOO・
n+3     0       ACK     OFF     ON
        1       Data1   OFForON OFF
        2       Data2   OFForON OFF
        3       DataTransfer    OFF     OFF
        4       PCURUN  ON      OFF
        5       HandshakingError        OFF     OFF
        6       CurrentPositioningAction        OFForON OFF
        7       CurrentAddress  OFForON OFF
        8       Busy    OFF     OFF
        9       Pos辻ioningCompleted    ON      ON
        10      Origh   ON      ON
        11      BankEnd OFForC討        OFForON
        12      CNCError        OFF     OFF
        13      lnterrupt       OFF     OFF
        14      Extern剖SetthgCheck     ON      ON
        15      HardwareError   OFF     OFF
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SECTION6
EstabEishingtheOrigin
BeforeexecutingpOsitioningactions,itisnecessarytoestablish血eoriginasareferencep◎inLYoucando也iswithei-
theroftwocommandS:ORIGINSEARCHorRESETORIGIN.Yo卿executeORIGINSEARCHinei也西嘘,but
youcanonlyexecuteRESETORIGINinREMOTEmOde.OnceyouhaveestabliShedtheorigin,youca四seORIGIN
RETURNatanytimetoretumtotheorigin加manyotherposition.Thissectionexplainstheme也odsfbrestabHsl血g
and祀mmingtotheorigin,anddescribes也eorigininputandoriginproXimityinputwhichthePositionControlUn並uses
inc町ingout血eseoperations.
12
←住
OriginandOriginProximityinputS
ORIGINSEARCH
6■2-1
6づ2_2
62-3
624
6`2-5
6」2F6
6■2-7
SearchPatt㎝O
SearchPatternl
SearchPattern2
SearchPattern3
SearchPattern4
SearchPatrern5
HlagStatusafterORIGINSEARCH
6-3RESETORIGIN
6-40RIGINRIETURN
23456789000
77777777888
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0」『ザin8ndOriinProximiInuts
Section6-1
M
OriginandOriginProximityInputs
ThefollowingtWodiagramsshowt)thesamesensorusedfororiginandori-
ginproximityinputs,and2)separatesensorsusedfortheoriginandorigin
proximityinputs.Forthesesensors,usenon-chatteringsensorssuchas
proximityswitchesandphotoelectricsensors・
OneSensor
                                        ll
        PCUMOconnector                          
        12to24VDC       1       A-B     ↑1}一・12to24,一一一'  
        CW6mitCCWIimit  2       AB              
        EmergencystOPExtemalinterrupt   3       AB              
        o亘ginOhghpro穎mi呼     4       AB              
                                        
                                        
        L㏄剖Ready      5       AB              
        い      )〔㌧   「)へ           
SeparateSensors
ll                                      ll
        PCUl/Ocomedor                           
        12to24VDCl      1                       
                        A       ・II:12to24B・一一一'   
        CWlimitCCWlimit 2       AB              
        EmergencystOPExtemalinterrupt   3       AB              
        O百ginO6ginproximi呼    4       A               
                        B               
                                        
        L㏄dReady       5       AB              
        ∪(             uへ」()、               
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α～IGINSEARCH
Sectien6■■2
6-2
ORIGINSEARCH
YoucanuseORIGINSEARCHtoestablishtheabso[utemechanicalorigin
basedoninputsfromtheoriginandoriginproximitysignals.When◎RIGIN
SEARCHisexecutedbytheprogram,inREMOTEm◎de,itstartswhenthe
programturnsONthecommandbit(IRn+1,bit14).lfyouwishtoestablish
theorigininLOCALmode,yousimplypresstheORIGINSEARCHkeyon
theTeachingBox.
Therearesixpossiblesearchpatterns,dependingonyourparameterset加g.
(Foranexplanationofthesearchpatternparametersettlng,refertoSeCtion
4-7L77.)Asshowninthetablebelow,thesixpattemsdMerintermsofre-
sp◎nsetotheo屯inandoriginproximitysignals.Notethatwhenonesens◎r
isusedforbOthinputs,onlysearchpattemsOandlcanbeused.
Pa廿em  Inputcon醐ons           Searchformorigin        Remarks
        OrigInproximlty Origln          
o       Leadingedgeorlevel      Ｔra‖ingedge   Origininputonly.        PatternusedwRh3G2A5-NC111-E
1       Lθadingedgeorlevgl     TraiIhgedge     Origini叩utafterc◎nfirmingoriginproximityinput.        Forsearchesfrom,wRhintheprox-im任ysθnsors,thθsgarchdirgctbnisreversed.
2       LeadingedgeorleveI      Leadingedge     Origininputafterc◎nfirmingoriginproximRyinput  
                                
3       LeadingedggorIgvel      Lθadingedge    OrigininputaRerconfirmingoriginproximityinput   Forsearchesfromwithintheprox-imi旬sensαs,thesθarchdirectiorlisrev白rsed.
4       L白adingedgeandtrailingedge     Trailinggdge    Origininputε㎡terconfirmingoriginproxim丘yinput        
                                
5       Leadingedgeandtrailhgedge       Leadingedge     O屯ininputafterconfirmingoriginproxim酋yinput   
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ORIGIVSEARCH
Section6≒2
6・-e2-1
SearchPatternO
O目ginproximityinput:Leadingedgeorlevei
Origininput:Trailingedge
Searchprocedure:
Theoriginproximityinpvtisnotneededwhensearchingcommencesatthe
origin.
Thesearchpatternsshownbelowdifferaccordingtotheirrespectivestarting
po耐s.
CCWLS
ProXimity
origin
CWLS
CCWLS
ProXimity
origin
CWUS
CCWLS
ProXimity
Origin
CWLS
CCWLS
PrOXmlty
origin
CWLS
CCWLS
Prexim`ty
origin
CWLS
CCWLS
origin
Proximity
CWLS
74
---------------------[End of Page 9639]---------------------



OR∬GZ～VSEARCH
Section6-2
&2-2
SearchPatternl
Originproxirriityinput=Leadingedgeorlevel
Origininput:Trailingedge
Searchprocedure:
AfterdetectingtheIeadingedgeoftheoriginproximityinput,searchingends
onthetraiiingedgeoftheorigininput.lftheworkpieceisalreadywithinthe
originpK)ximltysensorrange,movementwillbeinthereversedireCtion.Note
that,unlikesearchpattern1,ttORIGINSEARCHisstartedwiththework-
piecealreadyattheorigin,thesearchcannotbecompletedwiththeorigin
signalalone.
Thesearchpattemsshownbelowdifferaccordingtotheirrespectivestarting
P◎ints.
CCWLS
ProXimity
o肩gh
CWLS
CCWLS
Proximity
origin
CWLS
CCWLS
Proximity
06gin
CWLS
CCWLS
Proximity
origin
CWLS
CCWLS
Proximity
origin
CWLS
CCWLS
origin
Proximity
CWしS
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ORlGIVSEARCH
Section6」2
6-2-3
SearchPattern2
0riginproximityinput:Leadingedgeorlevel
Origininput:Leadingedge
Searchprocedure;
Afterdetectingtheleadlngedgeoftheoriginproximityinput,searchingends
ontheIeadingedgeoftheorigininput.
Thesearchpatternsshownbelowdifferaccordingtotheirrespectivestarting
P◎ints.
CCWしS
Proximity
origin
CWLS
CCWLS
Proximity
OngIn
CWLS
CCWLS
Proximity
origin
CWLS
CWLS
CCWLS
o貞gin
Proximity
CWLS
CWLS
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OR∬GINSEARCH
Sectien・6-2
6-2-4
SearchPattern3
0riginproximityinput:Leadingedgeorlevel
Origininput:Leadingedge
Searchprocedure:
AfterdetectingtheIeadingedgeoftheoriginpreximityinput,searchingeRds
ontheleadingedgeoftheorigininput.lftheworkpieceisalreadywithinthe
originproximitysensorrange,movementwillbeinthereversedirection.
Thesearchpattemsshownbelowdifferaccordingtotheirrespectivestarting
P◎ints.
CCWLS
Proximity
Origin
CWLS
CCWLS
ProXi而ity
origin
CWts
CCWLS
Proximity
Origin
CWLS
CCWLS
Proximity
origin
CWLS
CCWLS
Proximity
origin
CWLS
CCWLS
origin
Preximity
CWLS
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ORIGIVSEARCH
Section6-2
6-2-・5
SearchPattern4
0riginproximityinput:Leadingedgeandtailingedge
Origininput:Trailingedge
Searchprocedure:
Searchingendsatthetrailingedgeofthefirstorigininputaftertheproximity
inputisturnedONandOFF.
ThesearchpatternsshownbelowdMeraccordingtotheirrespectivestarting
points.
CCWLS
PrOXmlty
origin
CWLS
CWLS
CCWLS
Proximity
origin
CWLS
CWLS
CCWLS
PrOXImlty
Odgin
CWLS
CCWLS
origin
Proximity
CWLS
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ORIGINSEARCH
Section6-2
6-2-6
SearchPattern5
0riginproximityinput:Leadingedgeandtailingedge
Origininput:Leadingedge
Searchprocedure:
Searchingendsattheleadingedgeofthefirstorigininputaftertheproximity
inputistumedONandOFF.
ＴhesearchpatternsshownbelowdifferaccordingtotheirrespeCtivestarting
points.
CCWLS
ProXtmity
origin
CWしS
CCWLS
Proximity
origin
CWしS
CWLS
CCWLS
Proximity
origin
CWしS
CCWLS
Proximity
origin
CWLS
CCWLS
origin
Proximity
CWLS
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ORIG1ハ11己ETLη!～ハ1
Section6-4
6-2-7
FEagStatusafterORIGINSEARCH
AfterORIGINSEARCHtheIRareaflagshavethefollowingstatus.
ForanexplanationoftheOriginflag(1Rn÷3,bit10),refertoOrigin月'ag(Btt
102underSection5-14.
Word    Bit     Namg    REMOTEmode      LOCALmod白
n+2     0-15    DatabusfromPCUtoPC      Currentaddress  男OOOO問
n+3     0       ACK     OFF     ON
        1       Data1   OFForON OFF
        2       Data2   OFForON OFF
        3       DataTransfer    OFF     OFF
        4       PCURUN  ON      OFF
        5       HandshakhgError OFF     OFF
        6       CurrentPosaioningAction OFForON OFF
        7       CurrentAddress  OFForON OFF
        8       Busy    OFF     OFF
        9       Pos口ioningCompleted    ON      ON
        10      Origin  ON      ON
        11      BankEnd OFForON OFForON
        12      CNCError        OFF     OFF
        13      {nterrupt       OFF     OFF
        14      ExternalSettingCheck    ON      ON
        15      HardwareError   OFF     OFF
6-3
図
RESETOREGIN
AnotherwaytoestablishtheoriginiswithRESETORIGIN(lRn+1,bit11).
W油ORIGINSEARCH,theoriginisestablishedbasedoninputsfromthe
originproximityandoriginsignals.Theremaybetimes,however,whenthe
P◎s面oningrangeissosma‖that丘isphysicallyimpossibletoemployorigin
proximityandorigininputs.lnsuchcasesyoucans捌establishtheoriginby
executingRESETORIGIN.
Withthiscommandyoucansetthepresentpositionastheorigm,and旋will
bestoredinthePos口ionControlUnitast「1eoriginforsubsequentposmoning
actions.ltisalsouseful,therefore,whenyouwanttomovetheoriginforany
reason.
SETORlGlNise廿ectiveonlywhenthemotorisstopped.Notethatnisa(オi-
vatedontheleadingedgeofthecommandbit.Afterexecutionofthiscom-
mand,theflagstatusisthesameasthatshow川nthetableinSθc施η6「2-Z
ORIGINRETURN
OnestablishedeStablishedtheoriginwitheitherORIGINREＴURNorORIGIN
SEARCH,youcanuseORIGINRETURN(IRn+1,bit10)toretumtotheori-
ginatanytime.YoucanexecutethiscommandeitherbyturningONthe
commandbitintheIRareaorbypressingtheORIGINRETURNkeyatthe
TeachingBox.Thepositioningsystemreturnstop◎sitionOOOOOatORIGIN
RETURNspeed.
InterruptsandPAUSEarevalidduringORIGINRETURN.
Afterexecutionofthiscommand,the刊agstatusisthesameasthatshownin
thetableinSection6「2-Z
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SECTION7
CommunicationsProgrammingExamples
TheprevioussectionshaveexplainedthebasicoperationofthePositionControlUnit,thedataconfiguration,andcom・
municationbetweenthePositionControlUnitandthePC.Thissectionprovidesprogrammingexamplesforactual◎om-
m皿icationOperations.RogramexamplesinthissectionarewrittenfortheCsOO.
7_1
7_2
7-3
7_4
7-5
7-6
Transfe】rringDatafromthePC
UsingREADDA[A
TTansfetmgDatatothePC
UsingSETADDRESS
Str)ringtheCurrentAddress
TransfeningtheCurrentPositioningAction
82糾85878889
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T「an∫lem'n1)ata
mthepc
SectiOR7-1
7-・s
TransferringDatafromthePC
YoucanusetheexampleprOgramgivenheretotransferdatafromthePCto
thePosRionControlUnit.ThisprogramtransfersdatastoredinDM.OOIto
DMO30.ltusesIR15andIR30asworkareas.lnactualprogramming,how-
ever,youcanuseotherwordsasworkareas.
ThisexampleassumesthatthePositionControlUnitisallocatedIROOtoiR
O3,whichmeansthatIRnisIROO,lRn+1isIROt,etc.
DMA『eaAI1㏄atlon
Parameters,speeds,andpositioningaCtionsconsistofthreewordseach,so
tenofthemcanbestoredinDMOOItoDMO30.DMOOOisac◎unterregister
usedtoholdanindirectaddress,andDMlOOisthe3-worddiscrimination
register.FromDMOOItoDMO30,dataisconsecutivelysetin3-wordblocks
consistingoftheaddress,Data1,andData2.(Foranexplanationofdata
configuration,seeSection4.)
FlagStatuSdurlng●『『ansfe『
ThestatusoftheIRareaflagsduringtransferofdatafromthePCtothePo-
sitionControlUnitisasshowninthetablebebw.
Word    Bit     Name    REMO三「Emode   L◎CALmod6
n+2     Oto15   DatabusformPCUtoPC      Userdata        "OOOO・
n+3     o       ACK     OFForON ON
        1       Data1   OFForON OFF
        2       Data2   OFForON OFF
        3       DataTransfer    OFForON OFF
        4       PCURUN  ON      OFF
        5       HandshakingError        OFF     OFF
        6       CurrentPosabningAction  OFF     OFF
        7       CurrentAddress  OFF     OFF
        8       Busy    OFF     OFF
        9       PositioningCompleted    宙OFForON       ℃FForON
        10      Origin  OFForON OFForON
        11      BankEnd OFForON OFForON
        12      CNCError        OFF     OFF
        13      hterrupt        OFF     OFF
        14      ExternalSettingCheck    ON      ON
        15      HardwareError   OFF     OFF
tBitgisOFFuntiltheoriginisestablished.
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TransleηtnDataromthePC
Section7-f
TransferProgram(forCSOO)
㎞lyON
⑤
－
OPERAＴINGMODE
SCANCLOCK
・LeadingedgeofACKflagdetedgd.
TrailhgedgeofACKflagdeteded.
C◎unt白rdatacheckedfo目ast
data.
Lastoperandisonegreaterthan
瑠皇冨,。綿翻もig祠
Usedtocontrol
WRtTEADDRESS,
WRITEDAＴAl,and
WR|TEDAＴA2.
WRITEADDRESS
WRITEDATA1
WRITEDATA2
lnternalstart
Resetssh廿tregister.
Counterregisterinitialclear
Counterregisterincr合ment
Outputcontentsofdatamemolysent
viaindirectaddressincounterrθgis-
tertodatabus.
Programexecutionstartswhθnthisbitturns
ON.
lnterlockclear.
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UsinREal)DATA
Section7-2
7-2
UsingREADDATA
TheexampleprogramgivenhereshowshowtouseREADDATA.Thispre-
gramcausesthePCtoreadDatatandData2iortheaddressinDMO50
intoDMO51andDMO52respectively.inthisexampleiR25isusedasa
workarea,butinaCtualprogrammingotherwordsmaybeused.
ThisexampleassumesthatthePositionControlUnitisallocatedIROOtolR
O3,whichmeansthatIRnisIROO,旧n+1isIROI,etc.
FlagStatUSCtu『lngTransfer
ThestatusoftheIRareaflagsduringtransferofdatafromthePCtothePo・
sitionControlUnitisassh◎wninthetablebelow.
Word    Blt     Name    REMOTEmodg      LOCALmodg
n+2     Oto15   DatabusformPCUtoRC      Userdata        ・OOOO・
n+3     0       ACK     OFForON ON
        1       Data1   OFForON OFF
        2       Data2   OFForON OFF
        3       DataTransfer    OFForON OFF
        4       PCURUN  ON      OFF
        5       HandshakingEmr  OFF     OFF
        6       CurrentPosabningAction  OFF     OFF
        7       Curr帥tAddress  OFF     OFF
        8       Busy    OFF     OFF
        9       Pos証bningCompleted     ★OFForON       脅OFForON
        10      Origin  OFForON OFForON
        11      BankEnd OFForON OFForON
        12      CNCErr◎r       OFF     OFF
        13      lnterrupt       OFF     OFF
        14      ExtemalSetthgCheck      ON・    ON
        15      HardwareErr◎r  OFF     OFF
tBitgisOFFuntiltheoriginiseStablished.
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Tr2n∫877ゼπDatatothepc
Section7-3
TransferProgram(forCSOO)
NomWON
6113
0104
0104
OPERATINGMODE
_㊦_
SCANCLOCK
DIFU(13)2501
Startread
襯
Olo3
250$◎300」'                    
                ㎏      MOV(21}
→1襯¶ ,牙ACKf込9              
                        DMO5◎
                        oo
                        
                2502    
_⑤
[}ataTran8tgr
Dala2
25◎0
一
猟              2504    
¶・    ,       シF     2503
㎜                      
→ト                    
ControtsREADDATA
Setsaddress(PCtoPCU).
lndireCtlycontrols
READDATA.
StoresDatalinDMO51.
StoresData2inDMO52.
Transfercompletedsignal
2506startsignal
Controlstran㎡er
programs㏄tion.
7-3
TransferringDatatothePC
BymodifyingtheREADDATAprogram(seetheexampleinSection7-a,
yeucantransferdatafromthePositionControlUnittothePC.UsingDM60
toDM62asaworkarea,youcantransferdatatoanypartoftheDMarea
(DMmthroughDMm+5inthisexample).lnthisexample,IR40isalsoused
asaworkarea.
ThisexampleassumesthatthePositionControlUnitisallocatediROOtoIR
O3,whichmeansthatIRnisiROO,旧n+1isJROI,etc.
F!agStatusdurlngTransfer
ThestatusoftheIRareaflagsduringtransferofdatafromth弓PositionCon-
trolUnittothePCisthesameasthatshowninthetableunderSeCtion7」2.
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Transfern'nDatatothePC
T庁ansferProgram(forC500)
mUtyON
6113
elO4
_⑤ω∞
㎜)(㎜
姫
DIFU{13)4◎Ol
鞭
⑤
∞∞
一
僻
MOV{21)
02
tDMO61
MOV(21}
02
曹DM◎62
CMP(20)
◎DMO6◎
㎜
臼∞
鋤
棚
ω∞+磁
砺)(卿)(④∞
86
－
Section7-3
OPERATINGMODI…
SCANCLOCK
Transferstart
READDATA
S。t。,e'adadd,9ss.
(PCtoPCU)
SetsdestinationofData1.
StoresDatalatdestination.
SetsdestinationofData2.
StoresData2atdestination.
Transtercompletedforl
address.
indioatesneXtDMaddress.
Lastt「ansfer?
Transferoompletedsignal
lnternalstart
C◎ntrolstransfer
programsectbn.
Pr◎gramstarted.
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UsinSETAI)DREss
Section7-4
7」4
UsingSETADDRESS
TheexampleprogramgivenhereshowshowtouseSETADDRESS.Using
thisprogramyoucansettheaddressforanypositioningaCtion.(Theexam-
plesetstheaddressstoredinDM53.)Then,whenSTARＴisneXtexecuted,
thePositionControlUnitwillbeginpesitioningfromthisaddress.
lnthisexample,IR35isusedasaworkarea.Theexampleassumesthatthe
PositionControlUnitisallocatedIROOtoIRO3,whichmeansthatIRnisIR
OO,IRn十1isIROI,etc.
FlagStatusduringTransfer
ThestatusoftheIRareaflagsduringSETADDRESSisthesameasthat
showninthetableunderSθction7L1,exceptthattheDataTransferflagis
OFFineitherREMOTEorLOCALmode.
TransferProgram(forCSOO)
NormalyON
                6113                                                                            01070104        
                llO104                                                                                  
        、ダ    井⊇            ⑤      緬                                                              
                                                                                1       DIFU{13)        3501    1
■`「   '       日3507  「'     1       ll㎜1`                                                          
                                                                                                        
                                                                                11      DIFU(14}3502            1
                                '       II㈱                    醐                                      
                                                                                                01◎5   
                                ,       ll3501                  }ド㎜                                   
                                                                                        MOV{21}         
                                4.      ll緬``  「      '       升・    ■                              
                                                                                        DMO53           
                                                                                        ◎◎            
                                                                                                350301083505鰯  
                                「'     Il縦                                                            
                                7       ll              '                                               
                                                                                                        
                                                                                                        
                                                                                1■     DIFU(13}        35◎6   1
        7」     ll鰯                    3505                                                            
                                                                                                3504    
        《.     11翻            '       ナト                                                            
        `.      ll                                                                                      
OPERATINGMODE
SCANCLOCK
Settingstarted.
LeadingedgeofACKdeteded.
WRITEADDRESS
Addresstransferred.
START
Transfercempletesignal.
3507startsignal
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StorintheCurrentAddre∫∫
Section7-5
7--5
StoringtheCurrentAddress
Theexampleprogramgivenhereshowshowstorethecurrentaddress,
whichisconstantlybeingoutputbythePositionControlUnit,intheDMarea.
lntheexample,theaddressisstoredinDM40.
FiagStatusduringTransfer
ThestatusoftheIRareaflagsduringtransferofdatafromthePCtothePo-
sitionControlUnitisasshowninthetablebebw.
Word    Bit     Namg    REMOTEmodg      LOCALmodg
n+2     Oto15   DatabusformPCUtoPC      Currentaddress  "OOOO.
n+3'    o       ACK     OFF     ON
        1       Data1   OFF     OFF
        2       Data2   OFF     OFF
        3       DataTransfer    OFF     OFF
        4       PCURUN  ON      OFF
        5       HandshakhgError OFF     OFF
        6       CurrentPos仕ioningActbn OFF     OFF
        7       CurrentAddress  OFForON OFF
        8       Busy    OFForON OFForON
        9       Pos旋bningCompleted     ℃FForON        舎OFForON
        10      Origm   OFForON OFForON
        11      BankEnd OFForON OFForON
        12      CNCError        OFF     OFF
        13      lnterrupt       OFForON OFForON
        14      ExternalSettlngCheck    ON      ON
        15      HardwareError   OFF     OFF
'BitgisOFFuntiltheoriginisestablished.
TransferProgram(forCSOO)
NorrnallyON
OPEFVNT;NGMODE
SCANCLOCK
MOV{21)
02
DMO40
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Tran∫■ηゼηtheCUIアentPO∫itiOninAction
SectSon74
7」6
TransferringtheCurren.tP◎sitioningAction
Theexampleprogramgivenhereshowshowstorethecurrentp◎sitioning
aCtion,whichisconstantlybeingoutputbythePosRionControlUnit,inthe
DMarea.lntheexample,DatalisstoredinDMO41andData2isstoredin
DMO42.'
FlagStatusdurlngTransfer
ThestatusoftheIRareaflagsduringtransferofdatafromthePCtothePo-
sitionControlUnitisasshowninthetablebelow.
Word    副t     Name    REMOTEmodo      LOCALmodo
肝2     O-15    DatabusformPCUtoPC      Currentp◎s就ion        ・oooo■
n+3     0       ACK     OFF     ON
        1       Data1   OFForON OFF
        2       Data2   OFForON OFF
        3       DataTransfer    OFF     OFF
        4       PCURUN  ON      OFF
        5       HandshakingError        OFF     OFF
        6       CurrentPositioningAction        OFForON OFF
        7       CurrentAddress  OFF     OFF
        8       Busy    OFF     OFF
        9       P◎s旋ioningComρleted  會OFForON       ℃FForON
        10      Origin  OFForON OFForON
        11      BankEind        OFForON OFFαON
        12      CNCError        OFF     OFF
        13      lnterrupt       OFForON OFF
        14      ExtemalSettingCheck     ON      ON
        15      HardwareError   OFF     OFF
tBit9isOFFuntiltheoriginisestablished.
TransferProgram(forC500)
NorrnallyON
6113
Ol◎4
104
OPERATINGMODE
㎜
Curr8ntP◎s術on
ACtion
SCANCLOCK
Datalsto「ed
Data2st◎red
89▲
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SECTION8
ApPlicationExamples
Thepτecedings㏄tion,SecbOn7,providedsomeprogrammingexamplesfbrcomm皿icatingbetween也ePositionCon－
位olUnitand也ePC.Now也issectionproVidesapplicationexampleswhichillustratethebasicprocedureforco皿㏄血g
andopera直ng1hePositionControlUnit'lheexamplesuseasteppingmot〔rrwiththefollowingSpeci丘ca亘ons:3.6VDC,
6.1A!phase,1.8deg/step.ProgrammingfbrtheCsOOisshown.
別口程μ経路
QperatingProcedure
ExternalConnections
internalSeロings
Progmm
SetmgPCtoRUN
AdditionalnCProgramExamples
12
ee
II
D∫Dユ
慧
EE
¶1(∠
霊
92
93
94
101
104
104
104
107
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OperatingProcedure
Section8-f
8-1
OperatingProcedure
FollowthestepslistedbelowtorpreparingandvsingthePositionControl
Unit:'
f,2」3_t.
2.
3.
4.
5.
6.
Selectthemotorandmotordriver.
ConnectthePositionControlUnit,motor,andmotordriver.
PrOgramtheinternalsettingS・
Setallrequiredparametersanddata.
TeSttheSyStem.
Runthesystem.
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---------------------[End of Page 9657]---------------------



ExternalConnections
Section8r2
&2ExternagConnecti◎ns
ThediagrambelowshowsthewiringbetweenthePosRionControlUnitand
themotordriver.
1/OC◎nnect◎r
12V
12t◎24VDC
CWlimit
CCWlimit
Emergencystop
EXternalinterrupt
Origin
Originproximity
賜
5VDC
CWpulse
output
CCWpuise
output
十
÷
十
十
Pulseoutput
(nondirectional)「二
DireCtion
output
に
1
2
3
4
5
6
7
8
9
10
11
12
A一B
A■B
A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
B
△9皇8Φ9Φε山
5V
但Φ
L
Origin
pro翼imi∀
LCW
lirntt
L
L
e
◆
e
θe
■
◆.
†;
◆
e
†+
Φ
⊥一]ユ
1
1
+6雨
2-一
3
+cTi5w
4_一
NC
舗め12。VAC
←
⑧一ユFG
9】("】⌒11}霊)官」{14」行)竈」行」～家
ACOM
A
ACOM
甘
BCOM
B
甘COM
NC
一〇r㎏inSignaldisc
◆ρhotd}ribrosgnsor(OMRONS∈-SX76◎}
s.(㎜㎞edinJapan)
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InternαtSein'ns
Section8-3
8-3
InternalSettings
TheprogramtocontrolthestepPingmotorw‖lexecutethefollowingopera-
tions:
●TransfertheparametersandspeedsstoredintheDMareaofthePCtothe
PositionControlUn碇whenpowertumson.
●Setastheo屯inthepositionofthemotorshaftwhenpoweredup(RESET
ORIGIN).
●TransferaseriesofpositioningactionstothePositionControlUn疏when
e油eroftheexternalswitchesAandBisturnedON.ThePositionControl
Unitusestheseposi輔oningactionstocontrolpositioninguntilthesw疏chis
tumedOFF.
ThefollowingchartsillustratethetWoseriesofpesitioningactionstransterred
tothePositionControlUnit.
(2)     　      (3)     (1}
        ●              
                一      
一50mm
Origin
+50mm
{2)     {4}     一      (3)(1)
                一      
        一              
                一      
一50mmorigin
+50mm
Flowcha『t
Executionofthisprogramfoliowstheflowchartbelow;
PoweroN
Datatransfer
SETORIGIN
Se6esBdata
transferredfromPCto
PCU?
、一∀
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InternαtSeUtn∫
Section8-3
1叩u献lngtheProgram
Whenthenecessarywiringhasbeencompleted,theprogrammustbewr耐en
intoPCmem◎ryviatheProgrammingConsole.FirstmountthePo訓onCon・
trolUnittotheCPURack.ThisexampleassumesthatthePositionControl
UnitismountedtoaslotoftheCPURackthatwillbeallocatedlRO5tolR
O8.
Next,tumonpowertothePC.ThePOWERL∈DonthePCwi旧ightandthe
opera茸ingmodeofthePCwillbedisplayedontheProgrammingConsole,
enclosedin〈〉.
ToenableoperationoftheProgrammingConsole,presstheCLR,MONTR,
andCLRkeys.
ThemessagesMEMORYERRandVOVERIFYERRmaybedisplayedafter
thefirstandsecondtimesthatCLRispressed.Ifthishappens,youneedto
identifyandcorreCttheerror・
ReadEngtheError
Toreadtheerror,pressCLR,FUN,MONTR,andCLRkeys.Thefollowing
displayswillapPear.
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InternatSeth'ns
Section8-3
ClearingaMemoryError
ClearingaNoEND(Ol}
lnStn』ctionE『『or
ToclearMEMORYEiRR,pressthefollowingkeys:
園田團
ToclearNOENDINSTR,pressthefollowingkeys=
o
■
ClearinganIIOVeriftcationToclearl/OVERIFYERR,pressthefollowingkeys:
Error
匡〕∈∋
E〕⊂〕E〕〔li)
96
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InternαtSein'ns
Section8パ3
WritingData
Onceanyerrorshavebeencleared,theneXtstepistoentertheparameters,
speeds,andpositioningactions耐otheDMareaofthePC.(Thetabieson
thefollowingpagesshowthedatatobeenteredforthisexample.)TheDM
areamustbeclearedbeforewritingthedataintoit.
DeclmalInput
ThekeysequenceshownbelowisanexampleofhowtowritedataintoDM
OOI.
巨〕〔口〔口
囲
口自白1
目白自白
∈〕回〔三〕Eヨ
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InternatSeth'ns
DMAreaAliocations
98
Seetion8-3
ThefotSowingkeysequenceisanexampleoiwritingdataasbinaryinput.
臼田臼田
〔コ回回[ee白日eHnr・1ト{ELDHIEi臼]
匡〕囲[跳霊三司
DIEi臼CH[…i?
■自∈}EtES1自1自1自1自1自1
0[細
D1自白CHG?
1自■自{ヨ1臼1自1自1自1自1
1)1EtE1CHIヨ?
1EtEi口魯1自1自1自1口1臼1
DlEt自CH〔ヨ?
1∈1自書臼1臼1自1自1自1〔ヨ1
D1自白CH〔ヨ?
1自■臼田1〔ヨ1自1Et1〔:s101
DlEt亀卜1ロト』TR
1自e自白1臼1自1自1臼1自1
Word    Data    Remarks
000     OOOO    Dataregistercleared(indiredaddressclgared)
001     2000    Unitaddress
002     OOOO    Unit:mm
003     0001    
004     2001    Pulserateaddress
005     OO10    0.1mm/pu|se
006     0000    
007     2002    CWlimitaddress
008     9999    999999pulses
009     9900    
010     2003    CCWlimitaddress
011     9999    999999pulses
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InternαtSein'n
Section8・-3
Word'   Data    R白marks
012     9900    
013     2004    Backlashcompensati卯address
014     0000    Backlash30
015     0000    
016     2005    Maximumspeedaddress
017     0100    Maximumspeed(1,000pulse/s)
018     0000    
019     2006    1n栢alspeedaddress
020     0000    InRialspeed(32pulses!s)
021     3200    
022     2007    Acceleratbn/decg|erationtimeaddress
023     0000    Acceleration!deceleratbntime{O.1s)
024     1000    
025     2008    Addressforconstant-speedfeeding
026     0002    Constantづpeedfeeding(255pulses)
027     5500    
028     2009    Dwe‖timeaddress
029     0001    DwelltimeGs)
030     0000    
031     2010    ORIGINSEARCHpatternanddirection
032     0000    Searchpattern{1),CCW
033     0011    
034     2011    Origincompensationaddress
035     0000    Origincompensation(0)
036     0000    
037     4000    Speed#Oaddress(ORIGINRETURNspeed)
038     OO50    Speed#0(5,000pulses/s)
039     0000    
040     4001    Speed#1address(ORIGINSEARCHspeed}
041     0010    Speed#1(1,000pulses/s)
042     0000    
043     4002    Speed#2address(manuallowspeed)
044     0015    Speed#2(1,500pulses/s)
045     0000    
046     4003    Speed#3address
047     0020    Speed#3(2ρOOpulses!s)
048     OOOO    
049     4004    Speed#4address'
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InternalSethngs
rOo
Section8-3
Word    Data    Remarks
050     0025    Speed#4{2,500pulses/s)
051,    0000    
052     4005    Speed{酵5address
053     0000    Speed#5(32pulse/s)
054     3200    
055     4006    Speed#6address
056     0000    Speed#6(32pulsesls)
057     3200    
058     4007    Spθed#7address
059     OOOO    Speed#7(32pulsesls)
060     3200    
061     4008    Speed#8address
062     0000    Sp◆ed#8(32pulses/s)
063     3200    
064     4009    Speed#9address
065     OOOO    Speed#9〈32pulses1s)
066     3200    
067     OOOO    
068     1000    PosRbningactionaddress
069     0005    Origin+500・pulses,Speed#3
070     0032    
071     1001    Posabningactionaddress
072     0010    (1}-1000pulses,Speed#3
073     OO33    
074     1002    Pos註bningactionaddress
075     OOO5    (2)+500pulses,Speed#3
076     003A    
077     OOOO    
                
078     0000    
                
079     0000    
                
080     0000    
                
081     1000    Positioningactionaddress
082     OOO5    Origin+500pulses,Speed糾
083     OO42    
084     1001    Posabningactbnaddress
085     0010    (1)-1.000pulses.Speed#4
086     0043    
087     1002    Positbnhgactionaddress
088     0010    (2)+1.000pulses,Speed#4
089     0042    
090     1003    PosRbningadionaddress
091     0005    (3)-500pulses,Speed#4
092     004B    
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Proam
Section8-4
iRAreaWOrkBitAlEocations
8it     IR15.   lR16    lR30
0       Transferstart(handshake)        SETADDRESSIL    lnputtoWRI正ADDRESS
1       ACKrise SETADDRESSbggh  1叩uttoWRITEDATA1
2       ACKfa‖ SETADDRESSd『ferentiaI  lnputtoWRITEDATA2
3       Programsta直    SETADDRESSauxiliary     一
4       Pr◎gramstOP    SETADDRESScompleted     
5       lL      SETADDRESScompleted・   
6       Transferstart           
7       Transferend             
8       Intgrnal        一      
9       SWArise         
10      SWBrise         
11      Parameterandspgedtransferθnd           
12      DatatransferendwhenSW-AON               
13      DatatransfθrendwhenSW-BON              
糾
Program
Onceyouhavecompletedthepreparationsdesc目bedonthelastfewpages,
wr旋ethefollowingProgramtoPCmemoryviatheProgrammingConsole・
ThePCmustbemPROGRAMmodewhenwr口ingaprogram.Whenthispro-
gramisexecuted,thedatastoredintheDMareaissequentia‖ytransferred
fromthePCtothePositionControlUn口.
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Proam
ExamPlefo『C500
NormdtyON
6113
鎚
F
㊦
鎚
,
㊦
べめべ　
一
1508
102
Sectien8・・4
OPERATINGMODE
SCANCLOCK
SW.Ainputtoactivatelst
seriesofpositioningactions
SW.BinpUttoaCtivate2nd
seriesofpositioningactbns
LeadingedgeandtrailingedgθofACK
detected.
Parametersandspeed
transfercompleted.
SETORIGIN
DatatransferefSWAcompleted.
DatatransferofSWBcompleted.
Datatransfercompletedstatusheld.
Controls
WRITEADDRESS,
WR「rEDATA1,and
WRITEDATA2.
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Proum
,
v
,
3001
601
1510
1506
1507
DIFU(13)1508
t501
1510
㊦
㎜
MOV(21)
#oooo
DM◎◎◎
MOV
#0067
DMOOO
MOV{21)
#COBO
DMOOO
iNC(38)
DMO◎◎
MOV{21)
官DMOOO
O5
F
DIFU(14)16C鴎
6020800                         一
                                MOV(21)
il・603{ト      1井・   ,               
                                81◎◎◎
                                05
                                1603
Section8-4
WRITEADDRESS
WRITEDATAl
WRITEDATA2
Datatransferstarted.
DMoooin仕ialset
(settingoffirsttransferaddress
acc◎rdingtost珈sofSWA&
SWB)
Datacount
Dataoutputtodatabus.
SETADDRESSset.
TrailingedgeofACKdeteCted.
SETADDRESS
AddresslOOOset.
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AcaitionalＬPCProamExamles
Section8-6
,
曹
SETADDRESS
512     1604    
                
                16◎◎
513             
                
600             
                
ヰSWB   08
        
START
Programstart
顕      1504    
                
トー「  井      15◎5
殴              
卜-「           
8-5
SettingPCteRUN
ThePositionControlUnitmustbeinREMOTEmodewhenitisbeingcon-
trolSedbythePC.ltisaiwaysgoodpracticeafterprogrammingtocheckthat
itisinREMOＴEmode.ThensetthePCtoeitherMONIＴORorRUNmode
withthemodeselectorontheProgrammingConsole.TheRUNLEDonthe
PositionControlUnitshouldlight.ChecktheoperationoftheAaRdBcornト
mandinputs.
阜崎
AdditionalPCProgramExamples
ThissectionintroducesotherPCprogrammingexamplesforthePosition
ControlUnitiRordertodescribeslightlymorecomplicatedprogrammingprin-
ciples.lnalioftheseexamples,恒sassumedthatthePositionControlUnit
hasbeena‖ocatedIROOtoIRO3.
8-6-1
Example1
Thisexampleprogramperiormsthefollowingoperation・
origin
{η
(2)
(3)
(m)
一一』
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Addi'tionalP(7ProamEXamples
Section8-6
7,2」3."1.
　
23
4.
5
Arobothandgraspsanobjectlocatedattheoriginandcar目esittopoint
(1).
ttthenreleasestheobjectatpoint(1)andreturnsittotheorigin.
Ｔhehandthengraspsanother◎bjeCtattheorigin,carriesRtop◎int(2),
reIeasesR,andreturnstotheorigin.
Ｔhisprocessisrepeateduntila‖objeCtshavebeencaniedtopoints(3),
(4),_(m).
AftertheobjecthasbeenreleasedatpOint(m),thecyclerestartsfrom
P◎int(1).
ltisassumedthatallparameters,speeds,andp◎sRioningactionsforp◎ints
(1)through(m)arestoredinmemory.Thefellowingflowchartshowstheex-
ecutionsequenceforthisprogram.
AbitON
(grasp)
START
(commandbit}
AbitOFF:
(reiease)
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---------------------[End of Page 9670]---------------------



AdditionalPCPro7「amExamjワles
Section8-6
LadderDiagram
NorrnallyON
6t13
OIo4
Olo4
309{C◎ntlnue)
一
◎3100310(O而gln)               
引・A   ,ll㎜   ,.A
¶・    '↓r    
100C)3.◎s
OPERATINGMODE
SCANCLOCK
ORIGINSEARCH
START
ORIGINRETURN
Oρerationbit
END(Ol}
SWA=
Operationstartsw玩ch
Bitwhichcontrolsgrasping/releasingofobject(ON:grasptheobjeCt;OFF:
releasetheobject)
io6
---------------------[End of Page 9671]---------------------



AdditionalPCProamEXamles
Section8-6.
8-6≒2
Example2
Thisexampleprogrampertormsthefoliowingoperation.ApositioningaCtion
isstoredataddresslOOOasanabsolutepositionsothat'rtspreduCtwith99
(countervalue}doesnotexceedlimits.Ｔheoriginisestablishedpriortostart-
ingexecutionoftheprogram.
{1)(2){3)(4}
一
1,2,3_1.Pos面oningactionsarerepeatedinthesamedireCtionandatequalinter-
vals,usingaspecificreferencepoint.
2.Movementisfromtheoriginto(1),from(1)to(2),fr◎m(2)to(3),andso
on.
Ｔhefollowingfgowchartillustratestheexecutionsequence.
START
(c◎mmandbit)
Counter-1
=Counter
107
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A磁ガoηα1PCIPアoa〃zExamzθs
Section8-6
LadderDiagram
NormallyON
6113
糊口←⑩
㎞。,→ρ
OPI…RATING
MODE
SCANCLOCK
START
500     
        CNＴ◎00㎜
]1501   
卜-「   
CNTOCX)
DIFU{13)1501
SETORIGlN
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SECTION9
ErrorProcessing
Thiss㏄tionexp㎞sthetypesoferrorswhichmayo㏄ur,howtheyareidenti丘ed,andhowtheyareprocessed.11gener-
a1,errorprocessingisfacilitatedbyLEDsthatindicatespeci丘cerrors,byerrorcodetransferstothenCorTeachingBox,
.andbythesubsequenterrorcOdedisplaysonthekog】rammingConsoleandontheTeachingBox.
9-1
9_2
9--3
9-4
巧□
◎ノ◎-
ErrorClassificationandIdentification
BasicTroubleshooting
ErrorCOde・TransfertOPC
AllocadonofErrorCOdeData
9_4--1
9-4■2
TeachingBoxDisplays
Data2Allocation
ErrorCOdeExarnples
Resetting
00033455
ームーエー占ーム唱11ふー▲噌』
唱11▲-占-▲1ームーLーユ
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Error(rodeTran∫ertoPC
Section9-3
9-1
ErrorClassificationandldentification
Errorsareclass苗edintofourtypes,asshowninthetablebelow.Thetypeof
errorcanbeidentifiedbythestatusoftheLEDsonthefrontpanelofthePo-
sitionCOntrolUnit.Acompletelistingoftheerrorsincludedineachofthefour
types,andtheirrespectiveerrorcodes,isprovidedinApρendixB.Eacherror
canbeidentHiedbyitserrorcode.
No.     Errortyp9       Descriptlon     
1       Emergencystops  LEDstatus       RUNflashes.
                Flagstatus      CNCError(IRn+3,ba12)知rnsON.HardwargError(IRn+3,bit15)turnsON.
2       CNCerrors       LEDstatus       CNCERR‖ghts(inLOCALmode,RUNtumSO箭).
                Flagsta加s      CNCError(IRn+3,b註12)turnsON.LEDstatus
3       C◎mmunicatbner-rors    LEDstatus       COMM.ERRlights.
                Flagstatus      HandshakingError{IRn+3,bit5)turnsON.
4       Batteryvohagedrops      LEDstatus       RUNandCOMM.ERRflash.
                FlagstatUS      HardwareError(IRn+3,bit15)turnsON.
9-2
BasicTroubfieshooting
Followthegeneralprocedurebelowifanerrorshouldoccur.
f,2,3..。1.ChecktheLEDstatusonthefrontpanelofthePositionControlUnR.
CheckthestatusoftheflagsoutputtothePC.
2.Kp◎ssible,determinethecauseoftheerror.Ifthecausecannotbede-
termined,accesstheerrorcode.
3.CorreCtthecauseoftheerror.
4.Resetoperation.
9-3
ErrorCodeTransfertoPC
Whenanerroroccurs,thePositionControlUnntransfersanerrorcodetothe
PCtoidentifytheerrorfortheuser.Asshowninthetigurebelow,theerror
codeissentbetWeensuccessivetranSfersofthecurrentaddressandcurrent
positioningaCtion.
Currgnt
address
DatalandData20f
cu巾ntp◎Sitioning
adion
DatalandData2
0ferrorcode
3pulses
1pulse
5pulSes
Current
acldress
DatalandData20f
currentpesitioning
action
1puIse
5pulses
110
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Eη　orCo1庇τ泌π∫lertoPC
Section9-3
TimingandProtOCO!
Thefollowingchartillustratesthetimingandprotoc◎ltorerrorc◎detransfer.
;88ご
PCU
toPC
⌒
⊂
幽
⌒
lRn十3,bit7
CurrentPositi◎ning
←
⊂
1」=■工■」=L口_
二(1)h(2!315
Ns(4),N
。_L_⊥」=LL_
C・mafiagO_-L___≒_一___÷___
10
10
S{3)=
■●
←
蛭
`Pro-qramDataflaq,
幽
Datall
Data21
O
1`
1
7,2,3...1.ThePositionControlUnitoutputsDataloftheerrorc◎deontheIRn+2
databus.TheDatatflag(IRn+3,b鶴1)turnsONaftertheleadingor
trailingedgeofthetirstSCANCLOCK.lttakesapproximatelylOmsfor
theDatalflagtotumONaftertheSCANCLOCKchanges.
2.TheDatalflagturnsOFFaftertheleadingortrailingedgeoftheneXt
SCANCLOCKisdetected.lttakesapproximately20msfortheDatal
flagtetumOFFaftertheSCANCLOCKchanges.
3.ThedataontheIRn+2databusswitchestoData20ftheerrorc◎de
aftertheleadingortrailingedgeofthethenextSCANCLOCKafterthe
DatafflagturnsOFF.lttakesapproximatelylOmsforthedatato
changeaftertheSCANCLOCKchanges.
4.TheData2flag(IRn+3,bit2)turnsONaftertheIeadingortrailingedge
ofthefirstSCANCLOCK.TheprotocolandtimingareexaCtlythesame
asfortheDatalflag.
111
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ErrorCodeTran∫ertoPC
Section9-3
同agStatusDuringTransferDuringerrorcodetransfer,thestatusofthelRflagsisasshownbelow.
Word    Bit     Namθ   REMOTEmode      LOCALrnode
n+2     Oto15   DatabuSformPCUtoPC      Userdata        'OOOO"
n+3     0       ACK     OFF     ON
        1       Data1   OFForON OFF
        2       Data2   OFForON OFF
        3       DataTrans拍r    OFF     OFF
        4       PCURUN  ON      OFF
        5       HandshakingError        OFF     ONorOFF
        6       CurrentPos艮ioningAction        OFF     OFF
        7       CurrentAddress  OFF     OFF
        8       Busy    OFF     OFForON
        9       PoskionhgC◎mpleted     宙OFForON       舎OFForON
        10      Origin. OFForON OFForON
        11      BankEnd OFF◎rON        OFForON
        12      CNCEπor        OFF     OFF
        13      lnterrupt       OFForON OFForON
        14      ExtemalSettingCheck     OFForON OFForON
        15      HardwareError   OFForON OFForON
'Bit8isOFFuntiltheoriginisestabEished.
ProgrammEngExarnPle
ThisexampleprogramtransfersDataloftheerrorcodetoDMOOI,and
Data20ftheerrorcedetoDMOO2.
LadderDiagram
03030306
0307
PrograrnCurrentCurrent
DataPositioningAddress
flagACtk)nfmptlag
◎atalflas9
StoresDatal
oferrorcode.
SteresData2
0ferrorcode.
lfmultipleerrorsaregeneratedconcurrently,errorswiththelowerc◎desare
givenhigherpriority.Whenanerroriscleared,"OOOO"wi:ibetransferredto
cteartheerrorcodeinthePC.Therefore,theerrorcodeintheDMareais
alsoresetto"OOOO."
Emordea佗dd頭ngthis目me
-
ErrorExeC頭onCurrent1三rror
codθaddressPosi目onc◎de
Data1:xxxx
Dan2:0△()A
Dataland
Data2:0000
Execution
address
Current
Position
Execution
address
Current
Position
挺
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AUOcan'onOErrorCode1)ata
Section9-4
口
9-4-f
ASlocationofErr◎rCodeData
Errorc◎desconsistoftWoparts,DatalandData2,eachofwhichoccupies
one16-bitword.Datalclassifiestheerror,andData2specMestheerror.
Datalisthemainerrorcode,andData2istheauxiliaryerrorcode.
Data2Agl◎cation
Allocationofthe16bitsinData2isasfollowsforeachofthefourtypesof
errorcodes.
CNCErrers(EXternal●lnPUtRelated)
15
1413
12
11
10
9
8
7
6
5
4
3
2
1
0
●■ul●1.■■●金倉    ●u●●●●■●8'●●   ■■u●●●`■●●金θ                                  ・●●●1■■●●●●●                 
Vacant(=0)、                                                                            
圏－ReadyLocalEmergencystOP                                                                     O百gmpro幻miw   Eixtemal哺IntemＬpt
                                        CCW∬mit                                        
                                                                        CWjimito6gin    
CNCandCommunlcation
Errors(DataRelated)
Theaddressandcontentsoftheaddressthatcausedtheerrorwillbedis-
playedin4-digitbinary-codeddecimal.
15
1413
12
11
10
9
8
7
6
5
4
3
2
1
o
CommunicationErrors(Command・bitRelated)
15
1413
12
11
10
9
8
7
6
5
4
3
2
1
o
,●・                                   ●●・                                  .●●                                   ●u●                   
●●●                                  ●●●                                  ●8■                                   ●68                    
■■●                                  ●●■                                  ●8●                                   ●●●                  
●●■                                  ●●.                                   ●・.                                   ■●.                   
        ORIG困  SEARCH          SETORIGIN                               PAUSE   '       OPεRATINGMODE          SCAN    CLOCK           WRITεDA-「A2   WR1正ADDRESS
                                                                                                SET                                             
lNCHCCW                         ORIGINRETURN                                                            ADDRESSREADDA-『AWRITE                                          
                        STARTlNCHCW                                                                     DATA1                                           
PCINTERRUPT
CLEARHANDSHAKING
ERROR
BatteryVOItageDrepS
lfabatteryvoltagedrophascausedtheerror,Data20ftheerrorcode(the
auxiliaryerrorcode)hasnomeaning.
15
1413
12
11
10
9
8
7
6
5
4
3
2
1
o
Note1.ForeXternalinputs,OPENis"O"andCLOSEDis"1."
2.Forbit-relatedinput,however,ONis"1"andOFFis"`O."
M3
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AIZocationeErrorCode1)ata
Section9-4
9-4-2
ErrorCodeExamples
Thefollowingthreeexamplesshowtheerrorcodeswhichareoutputinvari・
OUSsituations.
EXternaiEmergencyStop
WhentheexternalemergencystopinputtumsON,DatalandData20fthe
errorcodeareoutputasshownbeiow.
一－
Mainerro「code
Ready
Local
Emergencystop
CCWlimit
CWlimit
Originproximity
Origin
Extemalinterrupt
Auxiliauyerro「code
CWLEmitExceeded
lfexecutionofapositioningactionexceedingtheCWllm誕isa廿empted,Data
landData20ftheerrorcodeareoutputasshownbebw.Data2(theauxil-
iaryerrorcode)displaystheaddressofthepos珪ioningactionexceedingthe
CWIimit(inthiscase,address1001}.
;;;
01011eO
ロロロ
0・O・0・O
●食■
;;;
O・01O:1
;;;
0:011!1
コロロ
O.0・O・1
エ　る
0・040・0
`●量
;;;
080・O・0
●ぼ金
1
■●■ロ
0
●O●
0
■●●
0
2
0
1
3
1
o
0
{Addressthatcau$edtheerro「)
1
Malnerrorcode
Auxiliary・errorc◎de
SCANCLOCKError
lftheSCANCLOCKdoesnotiunctionduringtransferofdata,Dataland
Data20ftheerrorcodeareoutputasshownbelow.lnthisexamplethe
SCANCLOCKfailedtoturnOFF,resultinginerrorcode40t1.
■■・  ■●■  ●■●  ■●●  事・・                  .■u                            ■u・                                   -■●                           
`08     8●●   ●8●   `8●    ●●●                  ●●●                          8●●                                   ●1●                           
Ol1,0・0        0・0・0・0      0・0・0・1      0・0●0・1      OlO・OlO                        0.0・0・O                               180・0.1                                        0・OlO80                                
頃鎗金  ●●●  ●■●  全●宙  ●●■                  ・,●                           ●舎●                                  ●●●                          
4011                                                                                                                                                    1       
                                                                                                                                                        WRITE   
・1NCHCW                                                                        PAUSE                                                                           ADDRESS 
PCINTERRUPT                                                                     START                                                                   WRITEDATA1              
                                                                                                                                        WRI正DATA2                      
INCHCW                                                                  OPERATING                                               READDATA                                        
                                                                        MODE                                                                                    
SETORIGIN                                                                       CしEARHAND一                                    SCANCLOCK                                               
ORIGINRETURN                                                                                                                                                            
                                                `                       SHAK囚G                                                                                 
L-
Mainenorcode
ERROR
SETADDRE…SS
Auxiliaryerrorc◎de
ll4
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Rese」躍fπ9
Section9-6
9-5
TeachingBoxDisplays
lnLOCALmode,thePositionControlUnitdirectlydisplayserrorcodesonthe
TeachingBox.Tocleartheerrorc◎dedisplayontheTeachingB◎x,turn口s
powerOFFandbackON,ortogglethemodeselectortoREiMOTEiandback
toLOCAL.Sincecommunicationerrorso㏄urinREMOTEimode,err◎rc◎des
forthesearenotdisplayedontheTeachingBox.
ForadetailedexplanationoferrorcodedisplaysontheTeachingBox,refer
totheT(∋achingBox(=}i)erationハianuaL
⇔
Resetting
YoucanuseanyofthemethodslistedbeiowtoresetthePositionControl
UnitFormethodslthrough3,theoriginmustbere-establishedbeforere-
sumingpositioning.Inaddition,methods3and4arevalidinREMOTEmode
only.
1.TogglethemodeselectorfromREMOＴEtoLOCALandbacktoRE-
MOTE,orfromLOCALtoREMOTEandbacktoLOCAL.
2.ToggletheexternallocalinputfromONtoOFFandbacktoON,orfr◎m
OFFtoONandbacktoOFF.
3.ToggleOPERAＴINGMODE(IRn+1,bit7)ONandOFF.
4.ToggleCLEARHANDSHAKINGERROR(IRn+1,bit6)ONandOFF.
115
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AppendixA
StandardModels
Namg    。Spgclficatlon8        Mode悟o.
StepPingMotorDriverUn薩 4-phase,phasevo瞳agθ:3to24VDC,phasecurrent:0.5to2A     3G2A5-SMD21
        4-phasg,phasevoltagg:3to24VDC,phasθcurrent:0.6to4A     3G2A5-SMD41
TeachingBox     5V,7A   3G2A5ヰUOO1-E
                C500■TUOO2-E
CPU     Batterysetincludθd;MθmoryUr漁notincluded.     C20◎OH-CPUO1-EV1
                CIOOOH-CPUOIrEV1
        3G2C3-CPU†1-Ewahl甫g‖iggnt〃OReadハ〃rReandNetworkRead/Wrneinstrudbnsadded.   3G2C3-CPU11-EV1
CPUPowerSupPlyUnit      5V12A   3G2A5-PS221-E
                3G2A5-PS222-Ei
                3G2A5-PS223-E
〃OPowerSupplyUn薩      5V,7A   3G2A5-PS212-E
                3G2A5-PS222-Ei
BackupBa廿ery・ 一      3G2A9-BATO8
Connedingcable  Forcomedionbetwe6nC500」NC111-EVIandC50(LTUOO2-E.       C500-CN422
117
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AppendixB
Specifications
GeneralSpecifications
ThegeneralspecificationsconformtotheSYSMACCSeriesspecifications.
Pe『fomance
Specifications
Itgm            Specifications
C◎耐rol        No.ofAxes       Onθ
POS脆lonhg      Inputunit(/pulses)      mm,inch,deg,orpulsebetwθenO.OOOland1.
        Maximuminput    Selededun託x±999999
        Datacapac社y    200positioningactions
Spegd60mmands   Speeds  7-stepsspeedc◎ntrolforORIGINRE-TURN,ORIGINSEARCH,manualopera-tions,andotherdesiredspgedsinputbyuser.Unit:mm/s,inch信,deg信,orpulse/s.
        A㏄θlerationldeceleration      Automatictrapezoidala㏄elθrationldθcθ1・erε由oncurve
        Maximumspeed    100kpps
        ORIGINREiTURNandORIGINSEARCH    Speedssetbyuser.
C◎mpensation   Backlash        Selededun薩xOtoseledθdunax9999
        Origin  Sebctedun辻x9999toselectedunax-9999
Acceleratlonldecgleratlon       Timese廿hg      O.1to99.9s(治un江sofOJs)
Tgaching釦n6tions       Manualoperation Singleaxisoperatbn
        Playback        Point-to-pointdatateaching
        Stepwiseexecution       lndividualposaionhgactions
PowerRa伽gsand
PowerSUPPly
ThePos揃onContrdUnitissuppliedp◎werfromthePCPowerSupplyUnit,
either3G2A5-PS221-Eor3G2A5-PS222--E,viatheCPURack,Expansion
I/ORack,orSlaveRack.
Ratedcurrentandvohage   5VDC
VoRagefluctuationtolerance      4.75to5.25VDC
DCcurrentconsumption    ラ600mAorless
119
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Speczf『cations
AppendixB
Thefollbwingtimingchartshowsthebasictimingrequirementsiorthep◎wer
supPlysequence.
PCoperablθ
PCUoperable
－
二一
・3500msorless
e
`2000msorless
1
O●
－
H
ト→4-1。m。
金TheusershouldnotattempttooperatethePositionC◎ntrolUnitduringthisperiod.
AtthoughthePCwilloperatθ,thePositionControlUnitwillnot.ThusthgARareaFirst
Scanflag(AR6115forthθC500PCandAR25315fortheCIOOOHorC2000HPCs)
usedwhenp◎werturnsONwillbeignered.
ThefiguresbelowshowtheconfigurationsoftheUnitsalongwiththeirpower
requirements.Thepowerrequirementsofthecontrolsystemshouldbec◎n-
sideredcomprehensively.ConnectthePowerSupplyUnitssuchthattheir
supplycurrentoutpvtisnotexceededbythetotalpowerc◎nsumptionofthe
Unitswithinthebroken-lineboxes.
CPU
CPUP◎werSupply
3G2C3-PS221-Eノ
ーPS2e2E
CPUPowerSupply
3G2A5-PS223-E
「
L
CPU
3G2A5㊤PU1トEV1,
C1000H-CPU11-EVI,
or
C20∞H-CPUe1-EV1
■●●
PCU●●eL●●
3G2A5-NCIlI--EVI
VOControlUnit
3G2A5-llOO1川101
一「
1
TeachingB◎x
C50CFTUOO2-E脅
TeachingBox
3G2A5-LTUOOI-E・
・ConnectingCable:C500-CN422
6
e
…ー…」
一
120
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AppendixC
ErrorCodeList
εrrortypo      Error{problemarea)      Code                            Causesofabnormalltyandstatus    C◎rrectlon
Emergθncy      (notspecific)   1       0       0       0       ∈xternalemergencystopinρutis  Resetandresume.
stOP                                            OPEN.   
        CWlim口ON(θxternal     2       o       0       O       WorkpiecθisatorexceedsCWIimit. LOCALmodθ:setwork一
        input)                                          piecew誌hinthedθsig・
                                                        natedlimas,rgset,andr昏
                                                        sumg.REMOTEmode:
                                                        reseta「KIresume.
        CCWlimaON(exter一       2       o       0       1       WorkpieceisatorexceedsCCW       LOCALmode:setwork一
        nalinput)                                       limap◎saion.   piθcew五hindesignated
                                                        lim玩s,reset,andresume.
                                                        REMO正mode:res創
                                                        andresumg.
        ReadyinputOFF(ex一      2       0       0       2       ReadyirlputtumedOFFup◎nex一    TumONReadyinput,re一
        ternalinput)                                    ecutionofinching,START,ORIGIN   setf顕dbns,andrgsume
                                                SEARCH,orORIGINRETURN.  posaioning.
        Modgsw仕ching(ex一      2       o       0       3       ThePCUmodeswRcheddurhgmo一      Setthec◎rrgctmode,and
        ternalinput,frontpan一                                  toroperatbn.    resumep◎sitbnhg.
        eり                                             
        Dir6ctionsettingerror   2       0       1       0       Su㏄essivepos6ionmgactionsat一  Resetandc◎rredtheぴチ
        (posttioningaction)                                     temptedtochangθthθdirectionof s「tbningactionaぱributes
                                                motorrotationwithoutdeceleration.       sothatthθmotorsha丘
                                                        doesn◎treversedirection
                                                        whenthepos廿ioningac一
                                                        tbnc◎mpletionc◎deis
                                                        setto1.
        C◎mpbtionc◎deset・    2       0       1       1       Pos買ioningadionwahacomp|etbn   Reset,andsetthg◎om・
        tingerror(P◎s註ioning                                  codeof1{continuous)isalsodesig一        pletioncodetoOtofor
        action)                                 natgdasthebankend.      anyp◎sitioningadions
                                                        thataredesignatedas
                                                        bankgnds.
CNCθrror       Datasettingerror(1)     2       0       1       2       NoP◎sitioningadionexistedat    Reset,andandsetdata
        (posaioningadbn)                                        STARＴ(nocodeonTeachingBox).    forp◎sitioningactionin
                                                        question.
        Datasettingerrα(2)     2       o       1       3       Elxecし由onofpos五ioningadionex一       Reset,andcorrectp◎si一
        (paramgters)                                    ceedingCW‖mitwasdetected.      tioningactioninquestion
                                                        sothatpositions貝ew仕hh
                                                        thelimits.
        Datasetthgerror(3)      2       0       1       4       Executi◎nofposnioningactionex一        
        (paramθters)                                   ceedingCCWlim旋wasdeteded.      
        Datasetthgθrror(4)     2       0       1       5       PosRionhgactbnisinputinmanner   Reset,c◎rrθctp◎saionin9
        (pos碇ioningaction)                                     thatmakestrapezoidalacceleration/       actioninquestion,and
                                                decebrati◎nimpossble.  avoidparametθrsthatwill
                                                BecausethedistancebetweenpointsAandBistooshort,deceler一        causesuddenaccelerationldeceleration.
                                                ationbgtweenthemistoosudden;    
                                                therefore,trapezoida|curvingisim一      
                                                possble..       
        Datasettingerror(5)     2       0       1       6       lnitialspeed(address2006)ishigh一       Resθt,andseth酋ial
        (parameters}                                    erthanmaximumspeed(address      speedslowerthanmaxi・
                                                2005)sotheacceleration/decelera一       mumspeed.
                                                tiontablec◎uldnotbegenerated.  
        Datasettingerror(6}     2       0       1       7       Becausethepulseratewaszero,     Reset,andsetpuls6rate
        (pulserate)                                     p◎s而oningadioncouldnotlbecon一        betweenO.OOOIand1.
                                                veπedtopulses. 
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ErrorCodeList
AppendixC
Errortype       Error(problemarga)      Cod●                           Causgsofabnormalityandstatus    Corrθction
        Datasettingerror(7)     2       0       1       8       Executionofaxialmovement,inch一 Resetandsetspgedsbθ一
        (speed)                                 ing,START,ORIGINSEARCH,or       tweenlandlOO,000pps.
                                                ORIGINRETURNwasattempted        
                                                withthespeeddatasettoO. 
CNCerror        Datasettingerror(8)     2       0       1       9       Executi◎nofORIGlNSEARCHwas     Resetandsetmanualbw
        (speed}.                                        attemptedwhenORIG|NSEARCH       speedslowerthanORL
                                                speedwassetlowerthemanuallow    GINSEARCHspeed.
                                                speed.  
        Addrθsserror(user      4       o       0       0       Ｔransferofaddressotherthan     Resetandc◎rreddata
        data)                                   1000-1199,200Cト2011,and        addresseslnquestion.
                                                4000-4009wasattemptedfromPC     
                                                toPCU.  
        Data1,Data2,error       4       0       o       1       C◎ntentsofDatalorData2trans一  ResetandcorrgctData1
        (userdata)                                      ferredfromPCtoPCUhadunde・      andData2irlqugstion.
                                                fhedvalues.     
        Addresssettingerror     4       0       0       2       Addresswassetoutsideofthe       Resetandc◎rrθctad一
        (posaioningaction)                                      range1000-1199. drgssθstobeset.
        Datareaderror(P◎si一   4       0       0       3       Addressdesignatedfordatareadis  Resetandcorred
        tbningaction)                                   otherthan1000-1199,     addressesfordataread.
                                                2000r2011,and400C」4009.        
        Transmissiontirnmg      4       0       0       4       WRITEDATAldoesnoUumON   Resetandc◎rrectthe
        error(2}(timing)                                        when註should.Data2turnsONout    transferprogramtiming.
                                                ofsequence.Thiserrorisalsogen一 
                                                eratedwhenWRITEDATAlturns       
                                                ON500msorIatera廿erWRI正AD一    
                                                DRESSturnsON.   
C◎mmunication  Transmissbntiming       4       0       0       5       WRITEDATA2doesnoUurnON  Resetandc◎rrectthe
e「γor error(2)(timing)                                        whenashould.Thiserrorisalso     transferprogramtiming.
                                                generatedwhenWRITEDATA2 
                                                turnsON500mso川aterafter        
                                                WRITEDATAlturnsON.      
        Pos碇ioningaction       4       0       0       6       Anaddressofpos旋ioningactbn     Resetandhavedataread
        readerror(P◎sitionin9                                  withoutdataisreadforapositioning        fromexistingdata.
        adion)                                  action(TheTeaching80xshows      
                                                blankdata}.     
        Leadinggdgeadive        4       0       1       0       ThefollowingIeadingedgeactive   Reset,checkwiththePC
        bRgrror(PCprogram)                                      b龍sremainONwhenthemode programtoseeifthebRs
                                                changesformLOCALt◎REMOTE:      remainONwhen
                                                WRITEADDRESS;WRITEDATA1 sw詑chingfromLOCALto
                                                ;WR「τEDATA2;READDATA;and,     REMOTE,andc◎rrectthe
                                                SETADDREiSS.    PCp口gramisnecessary.
        SCANCLOCKerror  4       0       1       1       SCANCLOCKdoesturnONorOFF        Reset,checktosee∬the
        (PCprogram}                                     duringdatatransferformthePCto   SCANCLOCKisturning
                                                thePCU. ONandOFFformthePC
                                                        Programm治gConsole,
                                                '       andcorTectthgPC
                                                        .P「ogramlsnecessa「y・
Ba廿θryvoロage Lowbaロery      8       0       0       o       ThevohaggoftheRAMbackupbat一    Replacethgbattery
drOP                                            terydropsto3vonso川ess. (3G2A9-BATO8),rθset,
                                                        andresumep◎sitioning.
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AppendixD
PositioningActionDataCodingSheets
Addro88 Complθ脆n⇔od●        A8S/脳C Dlr㏄tlon{◆/→ Po81tlon        Speed   Address Completioncode  ABS/lNC Dlr㏄tlon《◆/→        Po3Mon  Spoed
1000                                            1050                                    
1001                                            1051                                    
1002                                            1052                                    
1003                                            1053                                    
1004                                            1053                                    
1005                                            1055                                    
1006                                            1◎56                                   
1007                                            1057                                    
1008                                            1058                                    
1009                                            1059                                    
1010                                            1060                            ◇      
1011                                            1061                                    
1012                                            1062                                    
1013                                            1063                                    
1014                                            1064                                    
1015                                            1065                                    
1016                                            1066                                    
1017                                            1067                                    
1018                                            1068                                    
1019                                            1069                                    
1020                                            1070                                    
1021                                            1071                                    
1022                                            1072                                    
1023                                            1073                                    
伯24                                            1074                                    
1025                                            1075                                    
1026                                            1076                                    
1027                                            1077                                    
1028                                            1078                                    
1029                                            1079                                    
1030                                            1080                                    
1◎31                                           1081                                    
1032                                            1082                                    
1033                                            1083                                    
1034                                            1084                                    
1035                                            1085                                    
1036                                            1086                                    
1037                                            1087                                    
1◎38                                           1088                                    
1039                                            1089                                    
1040                                            1090                                    
1041                                            1091                                    
1042                                            1092                                    
旭43                                            1093                                    
1044                                            1094                                    
1045                                            1095                                    
1046                                            1096                                    
1047                                            1097                                    
1048                                            1098                                    
拍49                                            1099    `                               
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」PositioningActio〃」DataCodingSheet
AppendixD
Addr8$8 Cα叩letloncode ABSlINC Dlrection{◆1→ Pos"bn  Spe●d  Address Comp回oncode    ABSllNC Directlon{+∫→ Po8」舗on       Sp●ed
1100                                            1150                                    
1101                                            1151                                    
1102            」                              1152                                    
1103                                            1153                                    
1104                                            1153                                    
1105                                            †155                                   
1106                                            1156                                    
廿07                                            1157                                    
1108                                            1158                                    
1109                                            1159                                    
1110                                            1160                                    
1111                                            1161                                    
1112                                            1162                                    
1113                                            1163                                    
1114                                            1164                                    
1115                                            1165                                    
1116                                            1166                                    
1117                                            1167                                    
1118                                            1168                                    
1・119                                          1169                                    
1120                                            1170                                    
1121                                            1171                                    
1122                                            1172                                    
1123                                            1173                                    
1124                                            1174                                    
1125                                            1175                                    
刊26                                            1176                                    
1127                                            1177                                    
1128                                            1178                                    
1129                                            1179                                    
1130                                            1180                                    
1131                                            1181                                    
1132                                            1182                                    
1133                                            1183                                    
1134                                            1184                                    
1135                                            1185                                    
1136                                            1186    '                               
1137                                            1187                                    
1138                                            "88                                     
1139                                            1189                                    
1140                                            1190                                    
1141                                            1191                                    
1142                                            1192                                    
1143                                            1193                                    
1144                                            1194                                    
1145                                            1195                                    
1146                                            1196                                    
1147                                            1197                                    
1148                                            "98                                     
1149                                            w99                                     
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abSOWteposition
attribute
backlashcompensatlon
bank
bankend
BCD
comPletiencode
continuous(comPletion}
CWandCCW
CW/CCWglmits
dataarea
diStributedcontroI
DMarea
dweEitime
errOlrcode
erro『counte「
eXternalinter『upt
feedback
fietd
flag
gaiR
Gbssary
Apositiongiveninrespecttotheoriginratherthaninrespecttothepresent
position.
Oneofseveraltypesofdatathatdefinepositioningactions.Attributesinclude
settingssuchasinterp◎lationcode,interpolationpoint,andcompletioncode.
Compensationfortheamountofmechanicalplay,or"looseness,"presentm
gears.Suchplaycancreatepos面oninginaccuracywhenthedirectionof
posRioningchanges.
Acombinationofseveral‡x)sitioningactionsorsequences.Abankbeginswhen
STARTisexecutedfortheinitialpositioningactionnandendswhenap◎sitioning
actionwitha"bankend"attributehasbeenexecuted.
Apositioningadbna廿ributethatdesignatesthep◎si目oningactionasthefinal
oneinabank.
Anacronymforbmary-codeddecimal.Thisisusedtoc◎dedecimalnumbersin
binary.
Apos栢oningactiona廿ributethatdetermines,uponcompletionofagiven
posmoningaction,whetherpositioningstopsorwhetherthenextpOsitioning
actionisexecutedimmediately,withoutabreak.
Acompletioncodethatcausesthenextpositionlrlgactiontobeexecuted
immediatelyupoRcompletionofthecurrentone.
Abbreviationsforclockwise(CW)andceunterclockwise(CCW).CWandCCW
aredefinedforamotorshaftinreferencetoaviewerfacingtheshaftontheendof
themotorfromwhichtheshaftextendsfromthemotorforconnection.
UmitsontheCWandCCWsidesoftheoriginwhichcanbeintemallysetto
reStriCtrOtatiOnOftheShaft.
AmemorystorageareainthePC.Di廿erenttypesofmemorybbcks,wRh
dMeringfunCtions,arestoredinthevarbusdataareasofthePC.Theseblocks
ofmemoryarebuiltupfromsingleunits,orbRs、whicharegroupedinto16-bit
words.
Anautomationconceptinwhicheachportionofanautomatedsystemislocated
nearthedevicesa(加allybeingcontrolled.lnotherwords,controlis
decentralizedand"distrbuted"overthesystem.Distributedcontrolisaconcept
basictoPCsystems..
APCdataareainwhichgeneraloperatingparameters,speeds,andpOsitionsior
positioningactionsarestored、
Aset血gthatspecifiestheperiodoitimedu餉gwhichp◎sitioningw‖lstopbefore
executionofthenextpositioningaction.
Afour-digitcodewhichisoutputtothePCandtheTeachingBoxtoident『ythe
typeoferrorwhichhasoccurred.
ξ瓢㌫罐器ξε瓢2罐詰漂c㌫麟9謡認P呂瓢i罷
pulsetrai耐romthePosRionControlUnitandoutputsanalogspeedvonagesto
driveaservomotoraccordingly.Thespecifiednumberofpulsesintheerror
counterisceunteddownbyfeedbackfromanencodermeasuringactualmotor
shaftmovement,causingvo肢ageoutputtostopwhenthenumberofp山ses
equalszero,i.e.,whenthetargetpositionhasbeenreached.
Afunctionwherebypositioningmaybestoppedorspeedmaybechanged,
duringoperation,inresponsetoanexternalsignal.
Theretumofaportionoftheoutputofacircuitordevicetoitsinput.ltisusedin
servocontrolsystemstohelpbringactualvaluesclosertotargetvalues.
Anareainmerηoryusedtoholdvariousdatasettingswhichdefinep◎s祀ioning
actions.Fieldsmcludeaddress,position,speed,andattributedata.
AbitthatisturnedONandOFFautomaticallybythesystemtoprovideStatus
information.
Theincreaseinsignalpowerproducedbyanarnpl肖ier.
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hunting
hOStcomputer
inchEng
菌ncrementalposition
1nitiaSposltion
mode
NCcentaCts
NOcontac潅S
open・loopsystem
origlR
orlgincompensatiOR
o『lginproximftysigna9
or991nproximity
pa『amete『S
posEtlonlngaCtion
presentposltion
PUIses
pulse『ate
pulset『aln
sea『chpattern
semgcloseCt・SoopsyStem
senVOEock
SpecialyoUnit
targetpositlon
128
Glo∬ary
Thetendency,inservosystems,toovercompensatewhenthesystem's
momentumcam'esitpastthetargetposition.
AcomputerthatisusedtotransferdatatoorreceivedatafromaPCinaHost
LinkSystem.Thehostcomputerisusedfordatamanagementandovera‖
systemcontrot.Hostcomputersaregenerallysmallpersonalorbusiness
computers.
Manualfeedingwhereinpositioningisexecutedonepulseatatime.
Ap(?sMongivenmrespec杜othepresentposition,ratherthaninrespecttothe
orlgm・
ThepresentpositionwhenSＴARTisexecuted.
Oneoftwochoicesofinternalcircuitrywhichcanbeselected,viaaDIPswitch,to
allowthePositionControlUnittobecontrolledbyeithertheTeachingBoxorthe
PC.Genera‖yyouenterdatainLOCALmode,viatheTeachingBox,andthen
switchtoREMOTEmodeforoontinuousoperatien.WhilethePesitionControi
UnitisinREMOTEmode,itcancommunicatewjththePCandreceive
COmmandsforexecution.
Normally-closedcontacts.Apairofcontactsonarelaythatopenwhentherelay
isenergized.
Nomally-opencontads.ApairofcontactsonareIaythatciosewhentherelayis
energized.
Acontrolsysteminwhichoperationsarecarriedoutacc◎rdingtoprogrammed
instructions,butinwhichfeedbackisnotprovidedforautomaticadiustments.
ThepointwhichisdesignatedasOatanygiventime.
Aparamet.erusedtocorrecttheoriginfromthepositiondeterminedaccordingto
theorigininputsignal.
Asignalinputtoindicatewhenthepositionisneartheorigintoenableshiftingto
abwerspeed.
Theregionneartheerigin.Whenpositioningentersthisregion,aproximity
switchmayoutputasignalfordeceteration.
Datawhichdetermineslimitsandotherconditionsunderwhichanoperationwill
becarriedout.
ThefundamentalunitofpoSitioning.Aparticularpositioningactionm◎vesthe
workpiecealongoneorbothaxesinadirection,ataspeed,andtoapOsition
determinedbythedatawhichhasbeenset。
Thenumericvalueinpulsesdefinedasbeingthe"location"ofthep◎s口ioning
systematanyonepointintime.Thepresentpositionpositionisnotabsolute,but
rathercanberedefinedasrequiredbypositioningoperations.
Discretesignaissentatacertainrate・ThePositionControlUnitoutputspulses,
eachofwhichdesignatesacertainamountofmovement.Suchpulsesare
COnvertedtoanequivalentcontrolvoltageinactualpositioning.
ThedistancemovedthemotorshaftdMdedbythenumberofpulsesrequiredfor
thatmovement.
Aseriesofpulsesoutputtogether.
蹄瓢d㍑瓢瓢器認漂罐吉i器濡r麟鰐濡鵠碁譜
andoriginproximityinput.
AcontrolsysteminwhichaPCcontrolsanexternalprocesswithouthuman
intervention.Thissystemprovidesfeedback(viaatachogeneratorandarotary
encoder)sothatactualvalues(ofpositions,speeds,andsoon)arecontinuously
adjustedtobringthemmorecloselyinlinewithtargetvalues.
AnoperationwherebyarotaryencoderisusedtomaintainthepOsitionofamotor
wh‖e口isstopped.Wheneverthemotoraxismoves,therotaryencodersendsa
feedbackpulsetoanerrorcounter,causingarotationvoitagetobegeneratedin
thereversedirectionsothatthemotorrotatesbacktoitsoriginalp◎sition:
AdedicatedUnR,suchasaPositionControlUnit,High-SpeedCounterUnit,or
AnabgTimerUn託,whichisdedicatedforaspecialpurpose.
Aparameterforapos而oningactionthatdesignateswhatpositionistobe
reachedatthecompletionofthea(甫on.
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αo∬aりy
teaching
te耐natlng(comPletlon}
trapezoidai
aCCele『atiOn/deCeIe「atiOn
Writingthepresentp◎sitionintomemory,viatheTeachingBox,asthetarget
pOsitionforthedesignatedpositioningaction.
Acompletienc◎dethatcausespositioningtostopupOno◎mpletionofthecurreRt
P◎sitioningaction.
Acceleratinganddeceleratinginastepwisepattemsuchthatatrapezoidal
tigureisformed.
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Index
A
absolu給posidon,52
aoceleration!decelerationtime,42,46
ACKflag,55,56,57,58,64
addressfie1¢49
addressincremen丘ng,42
a加ゴbutefie1¢50_≒52
B
backiashcompensation,45
bank,50
bankend,50
BankEndflag,51,67
battery.14
Busyf仏g,61,66
D
data
allocation.41
allocationforerrorco《les,113
codingsheets,125-126
communicationwithPC,53--70
configuration,37-52
intema1,42--43
setting,39
transferringfromPC,82--83,84,85,87,88,89
transfe㎡ngtoPC,85-一一86
typesof,39
Datalflag,58,64
Data2flag,58,64
DataTransferflag,58,64
digital-to--analogconverters,8
DMareasettings,fort【ialmotoroperation,31
dwelltime,setting,47
　
C
cables,25
CCW1㎞it.settingthe,44-45
(工EARHANDSHAKINGERROR,59
clockwiserotation,definitionof,52
closed-100psys民ms,8
CNCEπて)rflag,67
compledoncode,52
conn㏄t(rrs,14
constant-SPeedfeeding,46--47
controlsystemprinciples,8-12
counterclockwiserota直on,definitionof,52
c迦entaddress,stOring也e,88
CurrentAddressflag,66
c皿entIx〕sitioningaction,transferringthe,89--90
CurrentPositioningActionflag,65
CW㎞iL記t直ng血e,44
CW/CCW,52
E
emergencystop,69
eπorcodes
examples,114-116
五stof,123-124
TeachingBoxdisplays,115
transferringtoPC,110-112
el了orcounters,9,11
errors
classificationof,110
clearing,96,97
externalinput,19
i(!entificationof,110
processingof,109-116
reading,95
troubleshoo直ng,110
externa!connec直ons,93
externalinputs,68-70
exむ∋】malintermptinputs,69
ExtemalSettingCheckflag,19,67
externallyinputLOCAL,69
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∬πdeX
F
feedbadら8,11
flags,64--68
A(X,55,57,58,64
BankEnd,51,67
Busy,61,66
(〕NCEπor,67
CuπentAddless,66
CuπentPα∬tiollingAction,65
Data1,58,64
Data2,58,64
Da伍Transfer,58,64
ExtemalSet血gCh㏄k,19,67
Handshaking]Eyror,56,59,65
HardwareErro',67
1nterrUPL67
0亘gin,67
PCURUN,64
PositioningCompleted,66
sta加sa丘erORIGINSEARCH,80
statusduringdataロansfer,82-90
statusdロdngerrorcodetransfer,112
frontpane1,14
initialiZing,40
internaldata,42
interruptflag,67
1Rarea,allocations,54--67
】L
LEDs,14
LOCAL,externallyinpuL69
M
magnetizingdistributioncircuitS,9
maximumspeed,se垣ng,45
modes,l
LOCALandREMOTE,37,53
selectorswiteh,14
motOrlock,31
G
grounds,25
N
noise(electl・onic),prevention,25
nomenclature,14-15,25
H
HandShaking]Errorflag,56,59,65
HardwareErrorflag,67
hostcomputers,4
hun直ng,47
1
1κ)conn㏄tor,14
externalmputs,17-19
externaloutPutS,20--25
pin㎏youち16--17
1NCIABS,52
1NCHCCW,64
1NCHCW,62
incrememalposition.52
indicatOrs,14__15,25
inducUveloads,25
血1i1皿騨】」seロing,45-46
0
open・-loopsystems,4,8,9-12
0PERArll[NGMODE,59,68
opera直ngpr(Kcedure.basic.92
0perationalfIow,3
0rigin,2
determiningfbrtrialoperadon,33
establishing血e,71--8(}
origincompensation,set直ng,48-49
0】riginflag,67
0riginiRputs,72
0riginproximityinputS,72
0RIG]NRETURN,61,80
0RIGrNSEARCH,71,73-80
flagstatusafter,80
withTeachingBox,73
0】riginsearchdir㏄tion,47
0scil!atorcin℃uit,42
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P
parameters
allocationsfbr,41
setting.39,43一一48
PAUSE,61
cancelling,63
nCINTERRUPT,62
PCURUNflag,64
photoel㏄tdcsensors,72
posi丘onfield,49-50
positioning,inロialmotoroperation,34
positioninga㏄殴cy,computationof,10
POS1口onlngac口ons
alloca直onsfor,41
cancelling,62
defhlitionof,2
setting,39,49-52
Posi直oningCempletedf【ag,66
POwerampl血ers,9,11
powerbackup,14
powerlines,25
powerra直ngs,119
powersupply,17,25,119
proximityswitches.72
pulsefrequency,computationof,10
pulsegenerators,9
pulserate,44
calcUlationof,38
p凪seロains,4,9,10
pulses,38
R
RAM,14
REAI)DATA,57
prog㎜mingexample,84-85
ready㎞puts.69
RemoteYOMasterUnits,4
RESETORIGIN.61,71,80
resettingtlePositionControlUnit.115-116
Revisionhistorytoken,33,43,79,98,101,103
rotaryencOders,8.9,ll
RS-422◎o皿㏄tor,14
Index
S
SCANCLOCK,59,68
searchpatterns,4748,74,75,76,77,78,79
semiclosed_loopsystems,4,8,11・一・-12
sensors,72
servoloc]k,11
servomok)rdrivers,4,8,9,11
connec直ons,24
systemconfigurationusing,7
withphotocouplerＬiSolatedcircUiL20
withl1TLinputcircuit,20
servomotors,8,9,11
SETADDRESS,59
programmingexample,87
settlngS
fortrialmotoroperation,30,31-33,34
internal,94--101
so!enoids,25
specifications,119-121
speedfield,50
speeds
allocationsfor,41
seUing,39,48--49
standardmOdels,117
START,60
afterbankend.51
stepPingmotordrivers,4,9
connections,21,22,23
fortrialmotoroperation,27
systemconfigurationusing,5,6
withphotocoupler-isolatedcircuiL20
withTTLinputcircuiち20
steppingmotors,8,9,10
angleofrotation,9
sto血gcunentaddress,88
su【rgeabsorbers,25
switches,14--15,25
systemconfiguration
basic,4-"7
fortrialrnotoroperation,28
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Index
T
W
tachogene】rators,8,9.11
TeachingBox,14,40
transfeπingdata
丘omPC,82-83,84,85,87,88,89
⑩PC,85-86
trapezoiclalacceleration/deceleration,42
tmubleshooting,110
w㎞g,16_〔24
externalconnections,93
fbrロialmotoroperation.28-30,31,33,34
PCUtomotordriver,93
pr㏄autions,25
WRITEADDRESS,55
u
WRITEDA工Al,56
uni輪forpositioning,43
WRITEDATA2,56
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Revislon
code
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Date
November1989
July1990
Revisedcontent
ThiSmanualwaSrewr耐enabngwiththose
forotherPositionControlUnitstountty
termsandmanualstructure.
TheProgramDataflaghasbeenrenamed
theDataTranSfertlagandtheContinueflag
hasbeenrenamedthePositioningCom-
pletedflag.
Ladderdiagramshavebeenchangedtoad-
heretoaddressingandsymb◎lconventions
intheqρeＬratわnMantＬalsforthePCs・Pro-
grammingConsoleDisplayshavealsobeen
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onthepagesindicated
Page30:ContentsofDMO54
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Page97:Workb直allocations
Page99:1R16021eadingtoDIFU(13)for
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