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Chapter1
Features
Thepositioncontrolunitisaspeciall/OunitfortheSYSMAC-C500and
-C2000,Thepositioncontrolunitfunctionsinresponsetoposi芝ioning
commandssentfromthePCtoissueeitherpu[sestringsorvoltageoutput
tocontroldriversforeitherstepPingmotorsorservomotors.
Applicablemoto『s
Becausethepositioncontrolunitcanoutputeitherpulsestringsor
voltages,itcanbeeasilyconnectedtothedriverforeitherastepping
motororanytypeofservomotor.Moreover,itcanbeconnectedtosV
and12Vmotordrivers.ThisselectionismadebyaninternalDIPswitch.
Therefore,theunitcanbeconnectedtoalmostalicommercialiyavailable
drivers,
Stopfunctions
Thepositioncontrolunitisprovidedwithvariousstopfunctienssuchas
"emergencystop"t"immediatestop","pause",and"interrupt"functions
sothattheoperationoftheunitcanbestoppedatanytimerequired.
Numbe「OfcontrOlledaxesandCont「olledpa「ameterS
Thepositioncontrolunitperformssingle-axiscontrolofsuchparameters
aspulserate,speed,acceleration/deceleration,dwelltime,etc.,accord-
ingtospecifiedsetvalues、
Compensatienfunction
Thepositloncontrolunitisprovidedwithbacklashandorigincorrection
functionstoperformprecisionpositioniRg.
Diagnosti6function
lncaseanerroroccursinthepositioncontrolunit,itsendsanerrorcode
identifyingitsnaturetothePCtofacilitatesmoothandspeedy
troubleshooting.
FeedbackpulsemultiPlicati佃function
Thefeedbackρulsenumbercanbemultipliedbytwoorfourifso
specifiedbythebuilt-inDlPswitch、
Databackup
Thesetdata(suchasparameterdata,speeddata,andpositiondata>are
registeredbackedupbyabattery.Ｔherefore、theyareretainedeven
duringapowerfailure,
Teachingboxconnection
Byconnectingtheteachingbox,operationssuchasread/writeofposition
data,manualoperation,teaching,etc.,canbeperformedindependently
ofthePC,
Datasaveandrefe『ence
Byconnectingthepositioncontrolunittotheadapterbox,operations
suchassavingdatatoacassettetape,outputtinghardcopiesfroma
printer,etc.,canbeperformed,
1-1
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Chapter
2
Systemconfiguration
Positioncontroiunit
(3G2A5・NCIO3・E}
Thepositioncontrolunitisadoub{e-
size,specjal1/Ounitthatusesiour
channelsoftheC500.
鳴鏑
国国ξ
駒§・
確鵠U。。1.E
－
夢
辿慨….燃
一
関
鶏口
Adapterb◎x
(3G2A5・IFIOI-E}
隈i《ξ晋拓;nit
This.unitisnecessarywhentheadapter
bOxisusedindependentlyoftheCSOO
Pulsestringor
voltageoutput
Rotaryencoder
feedback(forservomotor)
Printer
MX・80
RX-80
FX-80
Theprintermustbe
equipPedwithaserial
interface(#8145
0r#8143).
SCY・PLGOI
StepPingorservomOtor
2・1
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Systemconfiguration
2.1Cont『oEsystemconfigu『ation
PC
Positioncontrolunit
MPU
Memory
Positioningcommandpulse
Oscillator
circuit
1
ー
CW
∫皿
CW
CCW
CCW
(CW-←CCW)
Pulsemotordrive
「'■一一ーー一一ー-一一一一一一甲一ー一一「
ll
Putsemotor
$
ExcitatiOR
distribution
circuit
l
I
L______
Poweramp
}
1
ー
{
1
______」
ΦΦ6偏屈£50江
Positionoutput
*
Command
counter
Error
ceunter
－ΦピΦ〉⊂OO
≦0
AMP
12-一・⇔一一一－n
PositieningCOmmandpulse
＼
{
1
Φ晋皇8暑8」
皿
CW
ノ
Feedbackpulse
rnultiplicationcircuit
「一一－
l
Speedcommand
{+
Servomotordrive
-一一ーーー一一一一ー一領■一「
1
I
l
Power
amp
i
{
1
Servomotor
CCW
ll
ll
lSpeedde・iati・n;
lamplifie「l
Il
ll
!1
1Speedfeedbackl
l
L_________●_r_____」
Feedbackpulsesigna|
__「L∫rL」一「__PhaseA
__「L」-L∫「_PhaseB
PositionoutplＬt
Ｔachogenerator
Rotaryencoder
*ThecommandcountercOnstanilystoresthepositieningcommandvalue:byreadingthiscounter,the
Iogicalpresentvaluecanbeobtained・
TheerrorcounteristhedeviatiOncountertortheservosystem・Thevolumeotthemovementisfirstsetin
thiscounterandthenthefeedbackcountjssubtractedtoperformthepositioningaction.
Thisdiagramshowscontrolsystemenvisagedforthepositioncontrol
unit,Thus,
㊤thepulsemotoriscontrolledbyanopenIoopsystem・
㊤theservomotoriscontrolledbyasemiclosedloopsystem.
2-2
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Systemconfiguration
2.2Principfiesofcontrelsystem
OPENLOOPSYSTEM
lntheopenloopcontrolsystem,thepositioncontrolunitoutputspulse
stringsasspecifiedbytheprogrammeddatatocontroltherotationangle
ofamotor(usually,apulsemotor).Thisdiffersfromthesemi・・clesed
systemdescribedbelowinthatthereisnofeedbacksignal.Thepulse
motorrotatesafixedangleforeachpulsesignalsuppliedtothemotor
driver,Thusthenumberofrotationsofthemotorisproportionaltothe
numberofpulsessuppliedfromthepositioncontrolunitandtherotation
speedofthemotorisproportionaltothefrequencyofthepulsetrain.
ΦΦ一〇⊂栢⊂O蜀句←O匡
θ
Positioningoutput
12
Positioningcommandpulse
SEMI-CLOSEDLOOPSYSTEM
Mostoftheservomechanismsusedinindustrial-applicationpositioners
usethesemi-closedloopsystem.lnthismethod,themovementofthe
mechanisminreiationtothecommandvalueisdetectedastherotationof
themotor,andthisvalueisfedbacktocomputethedeviatlonbetween
thecommandandtheactualmovement.Adjustmentisthenperformedto
eliminatethedetectederror.
Positioning
commandpulseCOmmand
counter
Error
counter
D/A
converter
Positioning
output
Tachogenerator
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Systemconfiguration
Thefollowingisadescriptionoftheinternaloperationoftheposition
controlunitinasemi・・closedloopsystem.
Firstacommand(includingadirectionparameter)pulsestringis
supplied,afterpassingthroughthecommandcounter,totheerror
counter,intheerrorcounterthepulsesareintegrated,usingthedirection
parametertoindicateadditionorsubtraction.Thepulsesaccumulatedin
thiswayarethenconvertedtoananalogvoltagebyaD/Aconverterand
thenoutputtothemotordriverasaspeedcommandvoltage.Atthesame
time,therotaryencoderconnectedtothemotorshaftgeneratesa
feedbackpulseproportionaltotherotationangleofthemotor.This
feedbackpujseisreturnedtotheerrorcounterwhereitissubtractedfrom
thecurrentvalueoftheerrorcounte「.
Speedv(pps}
S:Accumulatedpulsesonstart
S':SubtractedpulsesonstoP
S=S'
PulsestartTimet(sec)Pulsestop
Asthecommandpulsesarecontinuousiyinputtotheerrorcounter,the
errorcounterretainsafixedamountofpulsesandcontinuestodrivethe
motor,
Whenthesupplyofcommandpulsesstops,theaccumulatedvalueinthe
errorcounterisdecremenfedandtherotationofthemotorcontinuesuntil
thevalueoftheerrorcounterreacheszero.Whenthemetorhasstopped
moving,thedelayedfeedbackpulseinthefeedbackIoopcausesthe
motorshafttomovebackandforthwithinarangeof±lpulse.This
conditionisknownasservoiockandmaintainsthepositionoftheshaft.
Thismethodissimilartotheopenloopmethodinthattherotationspeed
ofthemotorisproportionaltothefrequencyofthecommandpulsestring
andthenumberofrotationsispropo巾onaltothenurnberofcommand
pulses.
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痢
2.3Simpiifiedpositioningsystemdesign
Thefollowingdiagramshowsasimplifiedpositioningsystemandthe
parametersrequiredtocalculatethepositioningaccuracy,
Rotaryencoder
/
FeedscrewpitCh
●Positioningaccuracyformula
PositioningFeedscrewpitch
accuracy
Numberofencoderpulses×Reductionratio
P(mm/revolution)
N(pulse/revolution)×M
P
(mm/pulse)
N×M
where,
N:Rotaryencoderpulses(pulses/revolution)
M:Reductionratio
V:Feedvelocityofobjecttobemoved(mm/s)
P:Feedscrewpitch(mm/revolution)
Thisvalueisreferredtoasthepulserateofthepositioncontrolunit,
Thenumberofencoderpulsesrequiredtomaintalntheproperbaianceof
thepositioningaccuracyandfeedbackisobtainedbythefollowing
formula:
Feedvelocity
Numberofpulses=
Positioningaccuracy
V(mm/s)
Positioningaccuracy(mm/pulse)
V×N×M
(pulse/s>
P
NOte:Thesystemconfigurationshouidmaintaintherequirednumberofpulses
atIOOKppsorless,asthisisthemaximumnumberoffeedbackpulses
thatcanbeacceptedbythepositioncontrelunitfromtherotaryencoder.
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Chapter3
、
Specificationsandinternal
configuration
3.lRatings
Theratingsofthepositioncontrolunitconformtotheratingsoftheother
productsoftheSYSMACC-series.
3.2Characteristics
Controlfurlction        No.ofaxes       Single・axiscontro1
Positioningcommand      lnputcommandunits       0.0001tolmm/pulse,inch/pulse,degree!Pulse,degree/s,orpulse/pulse
        Max,commandvalue        ±999999xunit
        Datacapacity    200points
Speedcommand    Speedcommand    Seven台stepspeedcontrolforreturn,originsearch,andmanualoperation:arbitraryspeedsettingpossible;unitsofmm/s,inch/s,degree!s,pulse/s
        Accelerationldeceleration       Automatictrapezoidalacceleration/decelerationfunction
        Max.speed       100Kpps{requiresminimumencoderZeroindexpulsewidthof2ms}
Originretum     'Originsearch   Speedsettable
        Originretum     Speedsettable
Compensation    Backlash        Oto9999xunit
        Near-zero       255xunit
        Origincorrection        ±(Oto99991xunit
Acceleration/deceleration       Accelerationtime        0.4to99.99s
Teachingfunction        Manualoperation Single-axisoperation
        Playback        PTPdatateaching
        Stepexecution   Stepwise{perpositiondata)executiorlpossible
。3Powerratings
Powerforthepositioncontroiunitissuppliedfromthepowersupplyunit
ofthehostPCviathebaseunit,Thepowersuppliesthatcanbeusedfor
theC500are3G2A5-PS221-Eand3G2A5-PS222-E,
SUPP[yvo!tage   5VDC
Operatingvoltagerange   4.75to5.25VDC
DCcurrentconsumption    900mAmax.
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Specificationsand
cOnfiguration
internai
Powers叩pEytimingchart
Thefollowingtimingchartshowsthebasictimingrequirementsforthe
powersupPlysequence.
PowerON
PCoperable
PositiOnCOntrOlunitOperabie
－
ミ
ー
12000msmax.
β
一
}H4t・10m・
*Theusershouldnotattempttooperatethepositioncontrolunil
durlngthisinterval・AltboughthePCisoperableduri11gthis.period・
離職i謂聯と聯霊6,:田隈漂も:鵠ぽl
apPliCation,itisignored.
3.4Powerconsumption
Thepowerconsumptionofthepositioncontrolunitandltsperipheral$is
shownbeIow.
Positioncontrolunit▲{3G2A{阜NC103・E}⇒        5VDC,900mAmax.
Adapterbox.・{3G2A5-lF101-E)    5VDC,100mAmax.
㊦eachingbOX{3G2A5飴TUOO1・E}   5VDC,400mAmax.
Thedesignofthecontrolsystemshouldofcoursetakethepower
consumptionintoconsideration.Examplesystemsandtheirpower
consumptionsareshownbejow.BothofthesesystemsuseasV,7A
powersupplyandmustbeconfiguredsothatthetotalcurrent
consumptionforthedeviceseロclosedwithinShebrokenIinesdoesnot
exceed7A.
CPUpowers叩pIy
                                1一             
CPUpowerSUPPlyunit(3G2A5-PS221・E)                              CPU{3G2C3・CPU11-E}             
                `1`                             
5V,7A                           5V,3A           
                                                
                                Posi60ncontrolunit(3G2A5・NC103-E)              
                                                L
                                5V,900mA                
                        ・一斗                  
                                Otherl/Ounits           
                                                
                1               CPUl/Ocontroluniピー(3G2A5司1001)               
L-一一
「
確悶畷。田
Adapterb◎x
{3G2A5・IFIOI・E)
⑪
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Specificationsand
config
uration
internal
1/Opowe『supply
1/Qpowersuppiyunit
(3G2A5・PS222-E)
L
Positioncontrolunit
(3G2A5・NC103・E)
5V,900mA
1/Ointe㎡aceu「lit
(3G2A5・llOO2)
・…確隈綴。,.,)
」.・.・
1
Adapterbox
(3G2A5・IFIOI-E}
3.50pera葡onpaRelandindicateiS
Ope『ationpanel
Mode(remOte/local)seiectorswitch
110connector
一      
lc・1   
oR側    
●BUSY  
00U了PUT        
oCW     
●CCW   
●COMM.ERR      
OCNCERRPERIPHεRAL      
●WOT.ERRメ■ll'        
■ま`MOOEl      
._1`    
■'REMOTε      
■一しOCAピ     
一      
`■.    
1/0,■  
8ATTERY 
民      
●∋    
合∋    
口al    
脅i`    
Giト    
§,雁墓、       
一ー一  
謄1躍1.1:1§二1,、恥    一
・.     
        
        
Peripheralconnector
(RS-422)
Batteryconnector
Thebatteryisthesameasthebatteryusedby
theCPU(3G2A9-BATO8).
3-3
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Specifications
confi
guration
andintemal
OPerationPanel
Modeselectorswitch      Performsremote/localrnodesetting
Peripheralconnector     －RS・422connectorusedtocormecttheteachingboxandtheadapterbox
Batteryconnector        BatterycomectorfortheRAMback叩battery(batterymustbereplacedwithin5minutesofbeingremoved)
i/OconnectOr    Providestheoutputforthemotordriver,inputfromallextemalswitches,encoder『nput、etc.
lndicators
        
RUN     Lightsduringremotemodeoperation;b閥nkswhenbatteryvoltagedropisdetected..
BUSY    Lightsduringthepositioningoperation;blinksatthetimeofemergen・cystopandimmediatestoP
OU〒PUT Lightswhenthecontrolpulsestringisbeingoutput
CW      LightswhenpositioningisbeingperformedintheCW{clockwise)direction
CCW     LightswhenpositioningisbeingperformedintheCCW{counter-c{ockwise}direction
COMM,ERR        ^,ひ已ghtswhena.communicationerroroccursbetweentheposltloncontrolunitandthePCoraperipheraL
CNCERR  :Lightsifthecauseoftheerrorexistsintheuni↑dl∬ingoperation.
WDTERR  Lightswhenthereisawatchdogtimererror
3-4
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Chapter4
Positjoncontrolunitinterface
＼
、
4.lPositioncontroiunitl/Ointerface
1/Oconnecto「
BA
○      ○
○      ○
○      ○
○      ○
○      ○
○      Q
○      ○
○      ○
○      ○
○○○  ΩΩ○
○      δ
○      ○
○      ○
○      ○
                                                        12to24VDC               1       A                                       
                        V+〔-rIN                                                                                                言●,,」1,、'」
                                                                                －B                                     
                                                                                                                        
                '一一－A」__一ー一'JA                                   Externalinterrupt               2       A               oo                      
                                                                                                        oo'             
                                                        Origin                  B                                       
                                                                                        一－ll          oo'             
                1一ヰA」__一___一「A                                    Viclnityoforigin                3       A                                       
                                                                                                                        
                                                        CWlimit                 B                                       
                                                                                        ●●`'                          
                」」A_」                                        CCWlimit                4       A                                       
                                                                                        ●●                            
                                                        EmergencystOP                   B                                       
                τA.L_一●愉一ー一司A                                                                                                   
                                                                                                ●●    oo'             
                                                        Local           5       A                                       
                                                                                                                        
                                                        1mmediatestOP                   －B                                     
                r、                                                                             oo                      
                                                                                                                        
                        AL-一一●一口－Jr-一一一一「囚(+)B」一ーーーーー一寸BB                          5VDC            6       A                                       
                                                                                                                        一一
                                                                                －B                                     
                                                                                                                        
                                                        Encoder(A)      十一    7                               イ              
                                IllN{一}.                                                                       イ              
                                                                                A-B                                     
                                i                                                                                       
                                                        Enc◎der(B)     十一    8                                               
        1`:1±5V`±12vL                 1                                                       xx-〉○〈一日一         イ              
                                                                                A-B                                     
                        L-^一_____)|;1」                                                                                                
                                                        Encoder(Z)      十一    9       A                                       
                                                                                                                        
AMP                                                                             B                                       
                                                                                                                        
                                                        Voltageoutput   (±)0   10      A                                       
                                                                                        刀                              
                                                                                B                                       
                1`Cl                                                                                                    
                        ←一ー一一ー－A-●                              CWpulseoutput   (+)(一) 11      A                                       
        OV卜|:rll                                       1                                       ⊃○〈、                                
                                                                                B                                       
                                                                                                                        
                                                        CCWpulseoutput  {+}(一) 12      A                                       
                「5VCOUTOV                                                                                                      
                                                1                                       ⊃○〈、                                
                                                                                B                                       
                                「                                                                      `               
                                                        CW+CCWpulseoutput       (+){一) 13      A                                       
                                                                                                                        
                                                1                                       口              」              
                                                                                B                                       
                                                                                                                        
                        CL__一一一一_」D        1                       CWdirectionoutput       (+》(一)        14      A                                       
                                        本                                                                              
                                                                                B                                       
                                        一                                                                              
                                                        CCWdirectionoutput      (+)(一) 15      A                                       
                        iDlL__一____llEI                                                                                                
        L                               本                                                                              
                                                                                B                                       
                                        -                                                                               
                                                        StOP    (+}(一) で6     A                                       
                                        本                                                                              
                                                                                B                                       
                                1一                                                                                     
                                                                                                                        
P・・・・…C・・…1un・・・…mal…Cu・t・斗lt…nnect・・
12to24VDC±10%
Extemalinterrupt
Origin
Vicinityoforigin
CWlimitLS
CCWlimitLS
Emergencystop
Local
lmmediatestoP
5VDC±5%
Aphase
Bphase
Zphase
訂V・lt・g・…P・]
lll]辮
:1;聯・1・e
[:1]離職・
1:;]=ecti・n
;ll]灘}.n
:1;]S・・P
Encoderinput*
Servodriver
output
Pulsedriver
eutput1
Pulsedriver
output2
*Theuseoflinedrivertypeencodersisassumedfortheencoderinputs.
Externalconnector
Plug:FCN-361PO32-AU
Connectorcover;FCN-360CO32-8(Fujitsu)
(attachedtothepositioncontrolunit)
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Positioncontrolunitinterface
ROTARYENCODERCONNECTIeN
Ｔhesignalsusedtoconnecttherotaryencoder(phaseA,phaseB,CW,
andCCW)aredefinedasshownbelow.
H
AphaseL_」=コ_」=コ_」==L_
ロココロ
・r≒90。戸一－n90。tL・.・-
BPhaseL=ゴ_」=コ_」=ユ
ZphaseV-___
CWdirection
Rotationdirection:CW
H
Aphase
し
ロロ
のロ
一-i90。'ir-'一'tgoo}●-
H
BphaseL
ZphaseV__工=L__
－
CCWdirection
Rotationdirection:CCW
DetaileddescriptienofpartsmarkedAinintertacediagramgnpage4・1
V十
P-m-一一一一■一一一一■一一●■一一一
「
～
「ll,1`````
一
一ぬ
一
一
ー
レレ芦
IN
l-一・2.2kΩ1
」_一ー一_一_●一ー一●●一●一_一_一_一一●●一」
Ratedinputvoltage{Vcc)  12to24VDC
Ratedirlputcurrent      10mA{at24VDC)
Permissiblevoltagerange ±10%
ON・delaytime{Noteの    1msmax.
OFF・delaytime{Note1}   1msmax.
ONvo}tage       10Vmin.
Numberofcircuits        8
Responsefrequency{Note2)        10Hzmin、
4・2
Namesofsignals          
2       A       Externalirlterrupt
        B       Origin
3       A       Vicinityoforigin
        B       CWlimitLS{Note3}
4       A       CCWIimitLS{Note3)
        B       EmergencystoP(Note3)
5       A       しocal(Note4}
        B       lmm日diatestop、(Note3)
、
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Positioncontrolunitinterface
Note:1.ThevaluesforON-andOFF-delaytimesarehardwarevaluesanddo
notindicateprocessingspeedofthesystemsoftware.
2.Theresponsefrequencyindicatesthefrequencyatwhichtheprocess
canbeperformedbythesystem,
3.WhentheCW,CCW,emergencystop,andimmediatestopsignalsare
notsuppliedexternally,theseterminalsshouldbeshortedtoOV.
4.TheLocalsignalhaspriorityoverthemodecontrolswitchonthe
positioncontrolunit.
DetailetideSCriptiOnOtpartSmarkedBiRintertaCediagramOnpage4・1
1
」「「
t
`
`
`L
L___一.一_____'__一一_
1.1                     
                        1
                        o
                        !
〆                      §・・Ω
                        1
                        1
                一～》～]1      
                220Ω   
1
11N{+)'
一一ー一____一___,
IN(一)
Ratedinputvoltage{Vcc}  5VDC
Ratedinputcurrent       15mA
Permissiblevoltagerange ±5%
ON・delaytime{Note1)    5μsmax、
OFF'delaytime{Note1}    5μsmax.
ONvoltage       2.5Vmin.
Numberofcircuits        3
Responsefrequency(Note2)        A,Bphase:100kHzmin.
        Zphase;500}セmin.
Namesofsignals          
7       A       Aphase{+}
        B       Aphase{一}
8       A       Bphase{+)
        B       Bphase{一}
9       A       Zphase{+)
        B       Zphase{一}
Note:1,ThevaluesforON-andOFF-delaytimesarehardwarevaluesanddo
notindicateprocessingspeedofthesystemsoftware,
2.Theresponsefrequencyindicatesthefrequencyatwhichtheprocess
canbeperformedbythesystem.
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DetaileddescriptionofpartsmarkedCinintertacediagramonpage4司
メ
e-一一'一一一⇔一一一一一一一一一一'⇔一輪ー口口ー「
1""一一一'一…「`
`5V
L________-」
`
』_e__一●ロ_一____一一ー一男一___鍾●●_2
OUT
OV
RatedoutPutvoltage      5VDC
Ratedoutputcurrent      10mA
Perrnissibleoutputvoltagerange  ±5%
Residualvoltage 0.6Vmax.
Leakagecurrent  100μAmax.
ON・delavtime   5μsmax.
OFFゼelavtime   5μsmax.
Numberofcirc山ts        3
ExternalsupPlyvoltage   5VDC±5%
Namesofsigna|s          
11      A       PulseoutputCW、{+}
        B       PuIseoutputCW{一)
12      A       PulseoutputCCW{÷}
        B       Pu1seOUtputCCW{一}
13      A       PulseoutputCW+CCW{+}
        B       PulseoutputCW+CCW{一}
・              
Detaileddesc巾tionOtpartsmarkedDinintertacetiiagramonpage4・1
「一一ーー一一'一●㊨一一
1
1
、
「1↓ー
;
1
」←一ーー一_一一一'一口ーーーー一一ー一－
l
l
l
___一←一」
Ratedoutputvoltage      5to24VDC
Ratedoutputcurrent      5mA
Permissib}eoutputvoltagerange   ±10%
Residualvoltage 0.6Vmax.
Leakagecurrent  100μAmax.
ON・delaytime   1msmax.
OFFゼelaytime   1msmax.
Numberofcircuits        2
ExternalSuPP|yvoltage   5to24VDC±10%
Namesofsignals          
14      A       DirectionoutputCW(+}
        B       DirectionoutputCW{一}
15      A       DirectionoutputCCW{+}
        B       DirectionoutputCCW(一)
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DetaineddeSC巾tienOipartSmarkedEininterfaCediagramOnpage4・1
トロロココエエ　　　ロコ　コ一一ロコロロエエのロロコココ　ト　ロ
l
l`
L_______________一_一一_s__西一_______」
Ratedoutputvoltage      5to24VDC
Ratedoutputcurrent      40mA
Permissibleoutputvoltagerange   圭10%
Residualvoltage 1.2Vmax.
Leakagecurr帥t  100μAmax.
ON・delaytime   1msmax.'
OFFde{aytime    1msmax.
Numberofcircuits        1
Exterr旧1supPlyvoltage  5to24VDC±10%
NamesofsignalS
AStop{+}w
l6
BSt。・(;}祷
*tftheuserPCprogramturnsthestoprelay(bit150fCHn+1)ON,thestepoutputofthe1/Ointerface
turnsON(conducts).
Analogvoltageoutput
Ratedoutputcurrent:2mA
Ratedeutputvoltage:
±50r±12V
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42Motordriver60nnection
Servometor
Positioncontrolunit
12to24VDC
Externalinterrupt
Origin
Vicinityoforigin
CWiimit
CCWIimit
Emergencystop
Local
lmmediatestop
5VDC
Enc◎der
APhase
十一
Encoder
Bphase
十一
Encoder
ZPhase
(index)
Vottage
output
十
ラ
±0
(
CWPulse`(+)
output(一)
CCWPulse
output
CW+CCW
Pulseoutput
))
十一
十一
((
鑑・・,[tl
§認・・　こ;
Step
))
十「
((
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
A一B
A一B
A}8
A一B
A一B
A一B
A一B
A一B
A一B
A一B
A　B
A一B
A一B
A一B
A一B
A一B
十一
12to24VDC±10%
Externatinterrupt
Origin
Vicinityoforigin
CWlimit
CCWlimit
EmergencystOp
Local
immeCtiatestop(Seenotebelow.)
十一
十一
PGAPhase
PGBphase
←咽一
Rotaryencoder
PGZphase
　らむ　
18v=e〔=コL-一巳
Motordriver
Note:
TurnthelmmediatestopcontactON(CLOSE)whenoperatjngthe
positioncontrolunit,lfthisisnotdone,thepositioncontrolunitwillnot
acceptcommandsfromthePC.
HINTSONUSEOFSERVOMOTOR
●Whenyouuseaservomotor,makesurethatthefollowingwirlnghasbeen
completedproperlybeforeapplyingpowertothepC,
(1)Phasewiringわrrotaryencoder(DonotmistakePhaseAforPhaseB.)
(2)Voltageoutputwiringformotordriver(DonotmistakeOVfor±5Vor
±12V,)
lfpowerisapPliedtothePCwithimpropermotordrjverconnectjons,the
servomotorwillbeforcedtorevolvesuddenlyinonedirection,whichis
verydangerous・
●WhenyouapplypowertothePCforthefirsttimeaftercompletingthe
requiredinterfaceconnections,payadequateattentiontotheabove
point.Topreventunexpectedaccidents,recommendthatpowerbe
apP"edtothePCwithoutconnectinganyloadtothemotor.
4・6
---------------------[End of Page 7086]---------------------



Positioncontrolunitinterface
Puisemotor
ThisexampleassumestheuseofadriverwithseparateinputsfortheCW
andCCWdirections,
Positioncontrolunit
12to24VDC                       lA                                      
                1       B                               =1      一12to24VDC±10%Externalhte了ruptO了iginVicinityoforiginCWlimitCCWlirnitEmergencyStOpLocallrnmediatestop(Seenotebelow.)5VDC±5%、
                                                                
Externalinterrupt               2       A                       OO              
                                                        1       
Orlgin                  B                       oo              
                                                        ,       
Vicinityoforlgin                3       A                       oo●量          
CWlimit                 B                                       
CCWlimit                4       A                                       
                                                                
Emergencystop                   B                                       
                                                u               
L㏄al           5       A                       o;              
lmmediatestop                   B                       oδ             
5VDC            6       A                                       
                                                                ⊥囮
                        B                                       
                                        口口                    
Encoder+APhase一                7       AB                                      
EncoderBphase   ±      8       AB                                      
EncoderZPhase+一(index)         9       AB                                      
Voltageoutput   (±}0   10                                              
                        AB                                      
CWPu{seoutput   (+)(一) 11      A                                       
                                                                
                        B                                       
                                                                
                                                                
CCWPulseoutput  (+)(一) 12      A                                       {二;]蒜・・utρ・t{ご;]㍑…p・・
                                                                
                        B                                       
                                                                
CW+CCWPu{seoutput       (+){一) 13      AB                                      
CWDirectionoutput       (+)(一) 14      AB                              NOte:TurnthelmmediatestopcontactON(CLOSpositiOncontrolunit.lfthisisnotdone,thepacceptcommandsfromthePC. 
CCWDirectionoutput      (+}(一) 15      A                               1       
                        B                                       
                                                HINTSONUSEOFSERVOMOTOR●WhenyouuseaservomOtOr,makesurethatthecompletedproperlybefore"applyingpowertoth          
StOP    (+){一} 16      A                                       
                        B                                       
                                                                
－
Driver
CWinput
CCWinput
(1)Phasewiringforrotaryencoder(DonotmistakePhaseAforPhaseB.)
(2)Voltageoutputwiring.formotordriver(DonotmistakeOVfor±5Vor
±12V.)
1fpowerisappliedtothePCwithimpropermotordrivercoBnections,the
servomotorwillbeforcedtorevolvesuddenlyinonedirection,whichis
verydangerouS.
●WhenyouapPlypowertothePCforthefirsttimeaftercompletingthe
requiredinterfaceconnections,payadequateattentiontotheabo∨e
pointTopreventunexpectedaccidents,recommendthatpowerbe
apPliedtothePCwithoutconnectinganyIoadtothemotor.
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Thisexampleassumestheuseofadriverwithaninputterminalforboth
CWandCCWdirections.
Positioncontrolunit
12to24VDC
Externalinterrupt
Origin
Vicinityoforigin
CWlimit
CCWlimit
Emergencystop
Local
)mmediatestop
5VDC
Encoder
Aphase
十－
Encoder
Bphase
十
Encoder
Zphase
(index)
Voltage
output
十一
　
±0
(
CWPulse(÷)
output(一}
CCWPulsei(+)
output:(一}
CW+CCW:{+)
Pulseoutput;(一)
8毘。,1。。・(・)
。utp、ti(一)
§鑑・1目
StOP
))
十一
((
1
2
3
4
5
6
7
8
9
IO
11
12
13
14
15
16
A－B
A－B
A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
B
A－B
A－B
=一
12to24VDC±10%
Externalinterrupt
Origin
Vicinityoforigin
CWlimit
CCWlimit
Emergencystop
Local
lmmediatestop(Seenotebelow.}
5VDC±5%
[";]==
1二;]CW…ec・i・・
output
{:;]灘,、。,.、,p。,
00

QOカ
坊
一口
Motord「iver
ORＬ
Nete:
TurnthelmmediatestopcontactON(CLOSE)whenoperatingthepositioncontrolunit.lfthisis
notdone,thepositioncontrolunitwillnotacceptcommandsfromthePC.
HlNTSONUSEOFSERVOMOTOR
Whenyouuseaservomotor,makesurethatthefollowingwiringhasbeencompletedproperly
beforeapPlyingPowertothePC、
(1)Phasewiringforrotaryencoder(DoRotmistakePhaseAforPhaseB.〉
(2)Voltageoutputwiringformotordriver(DonotmistakeOVfor±5Vor±12V.)
lfpowerisapPliedtoth'ePCwithimpropermotordriverconnections,theservomotorw川beforced
torevol∨esuddenlyinonedirection,whichisverydangerous.
eWhenyouappiypowertothePCforthefirsttimeaftercompletingtherequiredinterfaceconnectionsl
payadequateattentiontotheabovepoint.Topreventunexpectedaccidents,recommendthat
powerbeappliedtothePCwithoutconnectinganyIoadtothemotor.
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4.3Rotaryencoderconnection
Thedesignofthepositioncontrolunitassumesthatitwillbeusedina
systemthatincludesrotaryencoderforpositiondetection(numberof
motorrotationsandangle).Therearetwocodingmethodsnormallyused
inrotaryencoders:incrementalandabsolute.Forthepositioncontrolunit,
theuseofareversibletyperotaryencoderadoptingtheincremental
methodisrecommended,
Reve『sibletypeincrementatencoder
Thisisarotaryencoderthatoutputsaserialpulsetraincorrespondingto
theamountofrotationofthemotorshaft.Thistypeofencoderoutputs
onlywhilethemotorshaftisrotatinganddoesnotoutputanysignals
duringthemotorreststate.
CWdirection
－
Aphase
BPhase
Zphase
ロ
ユ且
口
CCWdirection
－
Aph、、e_工=L」==ユ_
Bph、、e」=ユL⊂コ__
Zphase
AreversibletyperotaryencoderisonewhichisprovidedwithbothanA
phaseandaBphaseoutputsignalandiscapableofdetectingthe
forwardorreversedirectionoftheshaft,Therearealsotypesthatoutput
anindex(zerosignalorZphase)foreachrotationoftheshaft.
lnaddition,thesetwotypesofoutputcircuitsareemployedinrotary
encoders.
●linedriver
Oopencollector
Althoughthepositioncontrolunitcanbeconnectedtoandwlllfunction
witheithertypeofoutputcircuit,theopencollectortypeisveryvulnerable
tonoiseandthisimposesseverelimitsonthelengthoftranrnissioncable
thatcanb6used.Forthisreason,theuseofalinedrivertypeis
recommended,
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Linedrivereutputconnectionexample
Connectingtoencoderadapter(3G2A5-・AEOO1)
「一1`                  _■一一一■●一一一一一一ーi-一.                A       r－一一一ー一一一－ll
        「1                                     
        コ・⊂一                        2kΩ            ll/1-1
■1``1`1```                                     B       
                                一～〉＼220Ω           |1lI
        L」____一一ーー一一一一一－r－一一一一一り一一                                  L_________
                                                
POSitioncontrolunit
(3G2A5・AEOO1)
OpeRcollectoroutputconnectionexample
                                                        己盟一…1'      
        「              __一一己一ー一一一一一一        A       5V」=T                  
                「一「                                          
                ・⊂↓里        工2kΩ                          11ll    
                                B                               ＼一
                        ～～～                                  r
        ````    』一__一口口___一一,●●r-一声ーー一一一－Positiohcontrolunit   220Ω                   o               ▼耀i徽
                                                                
‥C、－
Themaximumdistancebetweentheencoderandthepositioncontrolunit
isasfollows,dependingonthetypeofoutputdriverused.
Linedriver25mmax.
Opencollectorlm,.rpa×・
ペェトコ
Shieldingbetweentheposltioncontrolunitandtherotaryencodershould
beprovidedbyconnectingtheshieldedwiresoftheencodertotheOV
terminaiofthe5VpowersupPly.
Position
control
unit
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NotethatthehighandlowlevelsoftheZphasearereversedforIine
driverandopencollectortypeencoders,
Foropencollectoroutputs,theZphaseisnormallyhighandonlygoes
lowwhentheindexisdetected(active"L").
-
Zphase
Also,generally,inthecaseoflinedriveroutputs,theZphaseisnormally
lowandonlygoeshighwhentheindexisdetected(active"H"):
－L
Zphase
Notethattheoutputconfigurationoftheencodermaydlfferdependingon
thetype,'
Example:Somelinedriveroutputsarenormallyathighievelbutgolowat
theZphase,
-
ZPhase
WhentheZphaseisusedfororigindetermination,pinNo.40fposition
controlunitDIPswitchtshouldbesettoselectthetypeofoutput.
ForadetaileddescriptionofthefunctionofeachoftheDlPswitche$,refer
toSection4.4,DIPswitchsettings.
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---------------------[End of Page 7091]---------------------



Positioncontrolunitinterface
4.4DePswitchsettings
SETTIN6METHOD
Fo叩ulsemotor
Whenthepositioncontrolunitisusedwithapulsemotor,theDIPswitchl
ontherearoftheunitmustbesetasfollows,
Rearpanelofpositioncontrolunit
ON
OFF
D|PpinswitchNo. ON/OFF  Function
1       ON      Noencoderindexsignal{Zphase}
        祈OFF   Encoderindexsigrlal{Zphase}
2       ON      Parameterdatawriteinhibit
        静OFF   Parameterdataw「iteenable
3       ON      Servomotor
        升OFF   Pulsemotor
4       ON      Active」'L"{Zphase)
        畳OFF   Active"H"〔Zphase)
静lndicatestheselectedfunction.
        DlPswitchbitNo. 
M山tiplicand    .5      6
X1      OFF     OFF
x2      ON      OFF
x4      OFF     ON
xO      ON      ON
－÷
Note:
Whenusingapulsemotor,setthemuitiplicandtoO,
ノ'　
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Fo『se『vomoto『
Whenthepositbncontrolunitisusedwithaservomotor,theDIPswitches
ontherearpanelofthepositioncontrolunitmustbesetasfollows,
DlPpinswitchNo. ON/OFF  Function
1       ON      Noencoderindexsignal(Zphase}
        OFF祷   Encoderindexsignal(Zphasel
2       ON      Parameterdatawriteinhibit
        OFF勢   Parameterdatawriteenable
3       ON      Servomotor
        OFF祈   Pulsemotor
4       ON      Active"1_"{ZPhase}
        OFF普   Active"H"(Zphase}
velndicatestheseiectedfunetion.
ON
OFF
123456
日目日日日日
        DlPswitchbitNo. 
Multiplicand    5       6
X1      OFF     OFF
x2      ON      OFF
x4      OFF     ON
xO      ON      ON
Rearp
NF
o㏄
Note:
Whenusingapulsemotor,setthemultiplicandtoO.
L__speed、。mm。,d,。lt、g。・N・・FF
rt-一ーーーーーーーーー一人一ー一一ーー一_{
Drivertype      Positionloopgain        DlPswitch.pinnumber                                     
                1       2       3       4       5       6
12V・driver     X1      ON      ON      OFF     OFF     OFF     ON
        x2      ON      OFF     OFF     OFF     OFF     ON
        x4      OFF     OFF     OFF     OFF     OFF     ON
5Vdriver        X1      ON      ON      ON      ON      ON      ON
        x2      ON      OFF     ON      ON      ON      ON
        x4      OFF     OFF     ON      ON      ON      ON
4・1'3
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4.5FeedbackpuRsemuR巾licationfunc価on
Althoughthenumberofcommandpulsesarealwaysequaltothenumber
offeedbackpulsesinthesemiclosedloopcontrolsystem,withthis
function,thenumberoffeedbackpuisesthatisobtainedcanbe
increased.
「
1
L
「
Servomotor
                                                        －lVoltageoutput        Motordriver             中      
        DIAconverter                                                                            
                '@              Amp                                                     
                                                                                        
                                                                                        
Commandpulse⑧」一一    Errorcounter    CW              Phase・to・pulseconverter                                                       OR…呼
                ●CCW                                                                   
                                        ・1                                             
                一                                                              1、000pulses/rev.       
        Commandcounter  ◎-     Feedbackpulse                                                           
                                                                ⑧                      
CW                                                      PhaseAll                                
,CCW                                                                                    
                                                        PhaseBll                                
__一一___J
Positi◎nc◎ntrolunit
Rota「yencoder
lntheabovefigure,whenonecommandpulse⑧isinputtotheerror
counterviathecommandcounter,theD/Aconverterconvertsthepulse
intoavoltageequivalenttoonecommandpuiseandthenoutputsit.This
voltageoutputthencausesthemotortorevolveandtheencoder,whichis
fixedtothemotorshaft,thusstartsrevolving,Whentheencoderstarts
revolving,itoutputstothepositioncontrolunitafeedbacksignalwhose
phaseAisdifferentfromphaseBasshowninRg.⑧.
lnsidethepositioncontrolunit,thephase-to-pulseconverterrecognlzes
thedirectioninwhichtheencoder(i.e.,motorshaft)isrevolvingandthe
encoderrevolutiondisplacementbycheckingthenumberofpulsesand
thephasedifferenceofthefeedbacksignal.Theconverterthenreturns
thefeedbackpulses◎totheerrorcounter.(Notethateitheroftwokinds
offeedbackpulses(CWandCCW)isreturnedatthistimedependingon
thedirectioninwhichtheencoderisrevolving.)
Theerrorcounter,inresponse、checkswhetherthereturnednumberof
pulsesanddirectionareinagreementwiththenumberofpulsesandthe
directionofcommandpulse④.lfthereturnednumberofpulsesand
directionmatcharefoundtobeasdesignatedbythecommandpulse,
theerrorcounteroutputsO,Asaresult,thevoltageoutputissuedbythe
D/AconverteralsobecomesOandthusthemotorstops.
lnthismanner,commandpulse⑧andfeedbackpulse◎correspondto
eachotheronaone-to-onebasis,Therefore,ifanencoderattachedtothe
motoroutputs1,000pulsesperrevolution,onecommandpulse⑧
causesa1/1,000revolutionofthemotorshaft,
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However,dependingonthemethodofobtainingfeedbackpulses◎from
feedbacksignal◎,thenumberoffeedbackpulsesthati$obtainedfrom
thepulsewiththesamephaseasthatofthefeedbackpulsecanbe
changed.
Forexample,infigure③,onlytwofeedbackpulsescanbeobtainedas
showninFig.①
①(PhaseA)_-
il
{PhaseBL_」-rL」「「__
|l
ll
ll
　ハ
…db・・kp…e(cwL__」L__rL
However,bymodifyingthephase-to-pulseconverter◎,thenumberof
thefeedbackplusescanbedoubledevenwiththesamerevolution
displacementasshowninFig,②.
②(Ph・・eAL_「－L_「一」__.
ロコ
　コ　コ
{　B)・→丁叶「[一
一　　　
Feed…kp・1・e(cw)_」_」LＬL』___
Byusingthefeedbackpulsemultiplicationfunct沿n,therefore,even
when,forexample,anencoderthatoutputs1ρOOpulsesperrevolutionis
attachedtothemotor,onecommandpuise④cancausethemotorshaft
torevolveby1/2,000revolution.
Similarly,thenumberofthefeedbackpulsescanbequadrupledas
indicatedbyFig,③,andtherebyrevolvethemotorshaftby1/4,000
revolutionwithonecommandpulse④evenwhena1,000-pulse-per-
revolutionencoderisattachedtothemotor,
③(・・aseA).一一.一._「「__「-L__
コ　　　
ハ　　　
(・…eBL_Lr[_L「[__
いIIiillr
lllll|ll
ノ　　　　　　　　
Feedbackpuise(cwL_」UＬLnＬLnＬU_.
Therefore,byusingthisfunction,thepositieningaccuracycanbe
enhancedbycontrollingthenumberoffeedbackpulsesthatisobtained
fromthepulsesofphasesAandBthatareinputbytheencoder.
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Thispositioncontrolunitisprovidedwithabuilt-inDIPswitchwithwhich
toselectthemuitiplicandbywhichthenumberoffeedbackpulsesis
multiplied,
。9:
↓己
        DIPswitchbitNo. 
Multiplicand    5「     6
X1      OFF     OFF
x2      ON      OFF
x4      OFF     ON
xO      ON      ON
Note:
Whenusingapulsemotor,setthemultiplicandtoO.
ThefollowingarethetimingchartsofphasesAandBpuisesinputfrom
theencoderandfeedbackpulses.
(+direction)
APHASE
BPHASE____「一一－L___∫一__
APHASE-一－
BPHA・ビー___「一
+FB
・i-「一一一
・・一■「一一「∫一一「∫一一「∫一一一
。、一「『一『]「■「]∫一「一
×0
{-direction)
APHAS㌧___J-一一「_一__」一一－L
B・HASE-_
、,HAS,一一－L－一.___「-
BPHASE-L__「一一-_一
－FB
・1-『一「『一一一一一－L「一ー一一
・・一一「∫一一-一一■一一-一一
・4-一『「∫「∫「∫一『「∫一『一『一
×0
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4.6Loopgain
Whenthepositioncontrellerisconnectedtoaservomotor,itisnecessary
todeterminethepositionIoopgain,lnthepositioncontrolunit,position
loopgainisdefinedasshowninthefollowingfigure.
　
1
Servomotor
きし
                                ・・～～～一{                           
        D/Aeonverter                            1;4-一一司■一  Motordriver             
                                VR＼/Amp                                11`
        1                               1Vo馳ageoutput                  ;1
一      Errorcounter                                                    ORotaryencod
                一                                              
        Commandcounter                                                  
                                                                
　
Positioncontrolunit
)
Thepositionloopgainvaiueexpressestheresponsecharacteristicofthe
SerVOSyStem.
Responsespeed
Positionloopgain=
Positiondeviation(errorcountervalue)
Becausetheresponsespeedvarieswiththespeedcommandvoltage
responsecharacteristic,theNCIOIissodesignedthatthisrelationis
established..
PositionloopgainocResponsespeedocSpeedcommandvoltage
responsecharacteristic
、-.1.ノ
Asshowninthefigureabove,bychangingtheresistanceusedinthe
internalamp(×1,×2,0r×4),theresponsecharacteristic(inthiscase,
therisetimecanbechanged,)enablingcontroloftheloopgain,
－
L
1fthepositionloopgainistoohigh,thiswillcauseoscillation;ifitistoo
low,thiswillincreasetheservoamplitude,makingthepositioning
operationunstable.Theoptimumvalueforpositionloopgainwillvarywith
thetypeofmechanicalsystemused.Startwitha×1gain,andthenstep
upto×20r×4asrequired.
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Chapter5
Userdata
＼ー
5.1Typesofuserdata
Thetypesofuserdataandtherangeofdefinedvaluesforeachtypeare
showninthefollowingtable.
Userdata        Address ltem    Settingvalues
Positiondata    10001999        Positioncommanddata     Coordinates{Oto999999){pulse]Speed(Oto9}Pattern〔1:continue,O:terminate}lNC/ABS{1:INC》+/一{1:一}Bankend!nonend{1:bankend)
        1200    Homeshiftdata   Coordinates{Oto999999)+/一{1:一}
Parameterdata{Note1};   2000200120022003200420052006200720082009201020臼        DimensionPulserateCWlimitzoneCCWlimitzoneBacklashcorrectionMaximumspeedStartspeedAcceleration/decelerationtimeNeaFzeroDwe目timeOriginsearchdirectionandcurrentpositionindicationformatOrigincorrection  mm,inch,deg,pulse,{1to4)0.0001to1.00000to999999【pulse]Oto999999[pulse】Oto9999[puIse】0,20to100000[pulses/s]0,20toで00000【pulses/s]0.40to99.99{s]Oto255{pulse】Oto99.99[s]Errorcounter(11used,0:notused}{1:CW,0:CCW}±{Oto9999}[pulse]
Speeddata       4000400140024003400440054006400740084009        砦OOriginretumspeed(manualhlghspeed}養10riginsearchhighspeed祈2Manuallowspeed{originsearchlowspeed)静3祈4蒼5静6特7祈8善9        20to100000【pulses/s]20to100000[pulses/s】20to1000001pulses/s]20to100000[pulses/s]20to100000[pulses/s】20to100000[pulses!s]、20to100000【pulses/s120to100000[pulses/s]20to1000001pωses/s]20to100000【pulses/s}
Note:
1.Allparameterdatashouldbeset.
2.Manuaispeedsshouidbesettobesiowerthanoriginreturnororigin
searchspeed,
3,Thespeeddatacanbesetwithintherangeofφ[pulse/s]and20to
lOO,OOO[pulse/s]butcannotbesetwithintherangeoflto19
【pulse/s].
★Settheparameterdata,speeddata,andpositiondatainthissequence.
5.2Use『datacontigu『ation
Theuserdataconsistsofuptothreewordsdependinguponthe
communicationprocedurebetweenthePCandpositioncontrolunit.
5.3Positiondata
Thepositiondataconsistsoffourfields二address,coordinate,speed,and
attribute,
†5141312       f杜098  7654    3210    15141312        111098  7654    3210    15†41312       111098  7654    3210    Bit
        103102101100                            105104103102                            101100                  
                                                                                                Digit
Address                         Coordinates                                             Speed   A買ribute       Contents
                                                                                                
                                Data1                           Data2                   　      
Address.                                                                                                
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Note=
Assignsignificances8,4,2andltotherespectivebitsofeachdigit,from
themostsignificantbittowardtheleast.Forexample,thefourbits(bits
15,14,13,and12)ofdigit105areassignedthesignificancesasfollows:
Bit15:8
Bit14:4
Bit13:2
Bit12:1
Addressfield
15で41312       111098  7654    3210    15141312        111098  7654    3210    15141312        111098  7654    3210    Bit
10・10210110。                          105104103102                            101100                  i剛     
修＼〉修                                Codi                                            Speed   A斌ribute       Contents
一                                                              1                               
                                                Data1・Data2                                            ■
Address                                                                                         
Amaximumof200itemsofpositiondatacanberegisteredintheposition
controlunit,↑othisdata,addresseslOOOto1199areassigned.The
addressfieldofpositiondataismadeupoffourdigits:digits,103,102,
101,andIOo,Address1200isassignedtothehomeshiftdata.
Coordinatefield
15141312        111098  7654    3210    15141312        f11098  7654    3210    1514f312        111098  7654    3210Bit
i1碇1・・1ぴ1ぴi1ぴ1ぴ1・・1・・i1ぴ1び}.                                                                                       …iDigit:
Thecoordinateswlthwhichthepositioncontrolunitperfαmsthe
positioningoperationissetinthecoordinatefieldofdata,usingsixdigits.
ThecoordinatecanbeOOOOOOto999999.
Whenusingtheteachingboxtosetthepositiondata,theunitcanbe
[mm],[inch],[degree],or[pulse].Donotsetthedatasothatthevalue
[pulse]convertedwiththepulserateexceedsthesetrange.
(Datasetbyteachingbox)[mm,inch,degree,orpulse]
(Pulserate)[mm,inch,degree,pulse/pulse|
≦999999
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、1,
Speedfield
15f41312        111098  7654    3210    15141312        111098  …7654i3210…   15141312        111098  7654    3210    Bit
103拍210110。                           to5104103102                    101100                          Digit
Address                         Coordmates                                      物ee%   Attribute       Contents
                                1                                                       
・Address                               DatalData2一                                                    
Thisfieldisusedtosetspeeddatanumber(fromOto9)toregisterthe
speedatwhichthecontrolledsystemismovedtothedestination.
Asshown,thisfieldconsistsoffourbits(7,6,5,and4)indata2.Using
thesefourbits,youcanspecifytheleastsignificantdigitofa4-digit
speeddataaddress,whichcanbe4000to4009.(Forspeeddata,refer
to5.5,)
Forexample,if"5"isspecifiedbythesefourbitsofthespeedfieldby.
clearingbits7and5toOandsettingbits6and4to1,speeddata
address4005isspecified.
ThefollowingtableliststhelOspeeddataaddressesandcorresponding
bitsettings.
Bit                             Speeddataaddress
7       6       ・5     4       
O       0       0       0       4000{originretum}(manualhighspeed}
0       0       0       1       4001{originsearchhighspeed)
0       0       1       0       4002{manuallowspeed}{originsearchlowspeed}
0       0       1       1       4003
0       1       0       0       4004
O       1       0       1       4005
0       1       1       0       4006
0       1       「1     1       4007
1       0       0       0       4008
1       0       0       1       4009
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Attribロtefield
－ー一                                                          一ーー一                                
1514f312        111098  7654    3210    15141312        f11098  7654    3210    15141312        1†1098 7654    3210Bit 
103102101100                            一105104103102                          101100                          Digit
Address                         Coordinates                                             Speed   徽C。nt帥tsw    
                                                                                                
鴎Address                               －Data1一                               一.・Data2・                            
Theattributefieldincludesfourbitsandspecifiesthenatureofthe
positiondata.
)
8
{
3
)
4
(
2
{2)
0
CW/CCWbit
INC/ABSbit
ThisbitspeciWesthedirecti前onhemotorrotationtobedetected.
Whenitissetto1,theCWrotationisdetectedwhereastheCCW
rotationisdetectedwiththisbitclearedtoO.
Thisbitspeci6eswhetherthecoordinatedataisabsolute(ABS)or
incremental(INC).Theabsolutedatarepresentsanabsolute
amountofmoveπ1entfrorntheoriginＬncontrast,theincrementai
dataisrelativedatathatindicatestheamountofmovementfrom
麟翻麟鵬恕㌫:認室隅i漂㍑藷esth,
incrementaldata.
Bankendbit
㌫識灘e鑑鵠艦i瀦ま8謡瓢=1鵠nthi、
bitissetto1,thepositioningiscontinued,evenwhenexecutionof
=篇n;麟92聯=23』㌶灘艦}:罐siti。,
data.tfthepatternbit'iscLearedtoO,thepositio刊ngisterminated
asso◎nastheoperationspecifiedbythedatacontainmgthe
patternbithasbeenoompleted.
Thisbitindicatestheendofaseriesofdata.whenpositiondata
havmgthisa廿ributeisexecutedduringPositioningcontrolandif
艦麟鴇n罐濡濡8言ミi鴨瓢認鵠鴇
thepOsitiondataneXttothatcurrentlybeingexecutediscleared.
"Thepositiondataisclearedbytheteachingbox,whichis
explainedlater.
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Homeshiftdata
WhenthehomeshiftrelayinthePCisturnedON,thecurrentposition
databecomesthesumofthesetcoordinatesandthehomeshiftdata,
WhenthehomeshiftrelayisOFF,positioningisperformedusingtheset
coordinatesonly.
Todeterminewhetherhomeshiftisvalidornot,checkifthehemeshift
relayisONorOFFwhentheshaftstartsrotating.lnotherwords,ifthe
relayisONwhentheshaftstartsrotating,thehomeshiftdatawillstillbe
valideveniftherelayisturnedOFF.
、
15141312        111098  7654    3210    15441312        111098  7654    3210    15141312        111098  7654    321     o       Bit
1・・1・・1・・1・・i1・・1。・1・・1・・:                                                              1ぴ100                                  1Dig日
1       2       0       0       Coordinates                                             0       0               C◎ntents
                                Data1,.1                                                                        
                                                                        Data2                           
ロAddress・                                                                                                     
                                                                                CWICCWbit                       
5.4Parameterdata
Dimensionunitparameter{address2000}
Theleastsignificant4bitsofdata2areusedtospecifytheunitsforthe
positioningoperation.Thefollowingfouroperationsareavailable二
15141312        111098  7654    3210    15141312        1110・98        7654    32io    15141312        111098  7654    3210    Bit
103     102     で01    100                                                                     Digit
2       o       0       0       0       0       0       0       0       0       0       〉      C◎ntents
                                Data1                                                           
                                                        ●              Data2           ●      
_・Address                                                                                              
DecodedvalueofDATA2,bitsOto3}   Dimension
・1     mm
2       inch
3       deg{angle}
4       puIse
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Pulserate{address20el}
Thisparameterdeterminestheamountofmovementforeachcommand
pulse.ThisisasdigitBCDdatausesthehigh・・order2digitsofdata2and
thelow-order3digitsofdatal.
†5141312       111098  7654    3210    15141312        111098  7654    3210    151413f2        111098  7654    3210Bit 
103102101100                                    1001σ11σ2                     10'31◎4                                Digit
2               iOio    1       0                                               0       0       Ctt
                                                        修修辮x修                                       
                                                                                                
Address一                               Data1                           Data2.                          
ThepulseratemaybesetintherangeO.OOOItO1.OOOO(units/pulse).
NOte=Thedimensionandparameteraresetasparametersasdescribed
above、Whenuserdataistobeinputusingtheteachingbox,however,
numericalvaluesbasedontheseparametersmustbeset.
Forexampie,whenthedimensionissettolmmandthepulseratetoO.5,
thepositiondata,say,1,000mmshouldbesetto1,000byteachingbox、
However,totransferdatafromthePCtopositioncontrolunit,theunit
mustbeconvertedintopulses.Therefore,thepositiondatasetinthis
example、1,000mm,isconvertedinto2,000pulses.
CWlimitzene(address2902)
ThisparameterspecifiesfromsoftwarethelimitofmovementintheCW
direction,
Thisisa6digitBCDdata.
15141312        ii111098i7654i3210■,           15141312i-98i7654       3210    151・1312i臼1・98       7654    3210Bit 
103102101100                    105104103102.1ぴ100                             Digit   
2       ・i・   2       修黙%           "       　00            Ctt
                                                                
・                      －Data1'                                        
                                                Data2   唾      
Address                                 一一                    
ThisparametermaybesetintherangeOto999999(pulses).
No!e:
Whentheteachingboxlsconnected,thisisperformedinunits.
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Whenusingtheteachingboxtosetthepositiondata,theunitcanbe
[mm],[inch],[degree],or[pulse],Donotsetthedatasothatthevalue
[pulse]convertedwiththepulserateexceedsthesetrange,
(Datasetbyteachingbox)[mm,inch,degree,orpulse]
(Pulserate)[mm,inch,degree,pulse/pulse]
≦999999
CCWjimitzone{address2003)
ThisparameterspecifiesfromsoftwaretheiimitofmovementintheCCW
direction。
Thisisa6digitBCDdata.
iii1514て312i伯098i7654i3210:::                 －i-8i76・4i321・       一ぼ"・・       7654    321◎   Bit
1ψ1げ1ぴ1ぴi1が1ぴ1炉1ぴ1ぴ1"i                                                 Digit
2       iOOi    3       修珍獣修%               0       0       Contents
                                                        
－Address・                     Data†・        .-Data2.                        
ThisparametermaybesetintherangeOto999999(pulses).
NOte:Whentheteachingboxisconnected,thissettingisperformedinunits、
Whenusingtheteachingboxtosetthepositiondata,theunitcanbe
[mm],[inch],[degree],or[pulse],Donotsetthedatasothatthevalue
{pulse]convertedwiththepulserateexceedsthesetrange.
(Datasetbyteachingbox)[mm,inch,degree,orpulse]
≦999999
(Puiserate)[mm,inch,degree,pulse/pulse]
:
一
一
18acklash
Backlashcompensation(aCtd『ess2004}
Thisparameterspecifiestheamountofcompensationrequiredtocorrect
thekindofmechanicalerrorshowninthefigurebelow(thebacklash
showninthisfigurerequirescompensationintheCCW[left]direction).
Normally,thisparameterisrequiredforchangingthedirectionofthe
motorshaftrotations,
Thisisa4digitBCDdata,
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†5141312       1†1098 7654    3210    15141312        111098  7654    3210    15141312        1]1098  7654    3210    Bit
ぽぽげがi                                               10†1001σ11σ2                                         Dig紘
2       0       0       4       0       0       ＼総%修・                                       0       Contents
                                一1                                                             
－IAddress・                            _Data†Data2・_                                                         
ThisparametermaybesetintherangeOto9999(pulses>
Nete:Whentheteachingboxisconnected,thissettingisperformedinunlts.
Whenusingtheteachjngboxtosettheposjtiondata,theunjtcanbe
[mm],[inch],[degree],or[pulse].Donotsetthedatasothatthevalue
[pulse]convertedwiththepu)serateexceedsthesetrange,
(Datasetbyteachingbox)[mm,inch,degree,orpulse]
(Pulserate)[mm,inch,degree,pulse/pulse]
≦9999
Maximumspeed(address2005)
T『hisparameterspecifiesthemaximummovementspeed.Thedata
formatisthesameasthatfortheCWandCCWlimitzones.
Thisisa6digitBCDdata.
15141312i11、。98i              7654    3210    15141312        1パ098  7654    3210    151、1312i11,。98i      7654    3210    Bit
103102101100                            10510410310210・10。                                                    Digit
2       ・i・:          5       修%懸修・                                               0       Contents
                                一」                                                    
Address                         Data1・Data2一                                                  
ThisparametermaybesetintherangeOor20tolOOOOO(pulses/s).
Note=
1.Whentheteachingboxisconnected,thissettingisperformedinunits.
2.Thedatacannotbesetwithintherangeoflte19[pulses/s].
Whenusingtheteachingboxtosetthepositiondata,theunitcanbe
[mm],[inch],[degree],or[pulse】,Donotsetthedatasothatthevalue
[pulse]convertedwiththepulserateexceedsthesetrange,
(Datasetbyteachingbox)[mm,inch,degree,orpulse]
(Pulserate)[mm,inch,degree,pulse/pulse]
〈NlOOOOO
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Startingspeed{address2006)
AlthoughservomotorsmuststartoperationfromspeedO,pulsemotors
maystartfromanyspeedwithintherangeoftheselfstartingfrequency.
Thestartingspeedshouldbesetsothatitiswithinthisrangeanddoes
notcauseanoverdrivetooccur,Thedataformatisthesameasthatfor
theCWandCCW‖mitzmes.
i51、1312       1"098   765、i321。…           15141312i川。98i7654i321。iii   †5141312       111098  7654    3210Bit 
1び1げ1ぴ1ヅi1が1ぴ1び1び1ぴ1ヅ…                                                               i⑩     
2       ・i・                   ・修燃修修・                            0       Contents
                                .D、t、1-1。D。t。2                                     
.A・                            一.                                     
ThisparametermaybesetintherangeOor20tolOOOOO(pulses/s).
Note:
1.Whentheteachingboxisconnected,thissettingisperformedinunits.
2.Thedatacannotbesetwithintherangeoflto19[pulses/s].
Whenusingtheteachingboxtosetthepositiondata,theunitcanbe
[mm],[inch],[degree],or{pulse].Donotsetthedatasothatthevalue
[pulse]convertedwiththepulserateexceedsthesetrange.
(Datasetbyteachingbox)[mm,inch,degree,orpulse]
〈xlOOOOO
(Pulserate)[mm,inch,degree,pulse/pulse]
Whenthepositioncontrolunitisusedtodriveaservomotor,thisvalue
shouldbesettoO,
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AcceDeration/deeele『ation(atid『ess2007)
Thisparameterspec而estherateatwhichthemovementwillacceierate
anddeceleratebetweenthestartingandthemaximumspeed,Thisvaiue,
whichisthesameforbothaccelerationanddeceleration,controlsali
changesofpositioningspeed。
Thisisa4digitBCDdata、
15141312        111098  7654    3210    15141312        1で1098 7654    3210    15141312        111098  7654    3210    8it
103102101100                                            10110.1σ1でσ2                                         Digit
2               。i。… 7       0       0       修継＼修・                                      0       Contents
                                                                                                
■Address・                             ..Data1                         －lData2                                
ThisparametermaybesetintherangeO.40to99.99(s>inunitsofO.Ols.
ExaEnpie{se『vomotor)
V
        Maximumspeed    
                …
                
                Vlv2Tv3
                
                
Accelerate/decelerate[time]
}・rans・t・・ns・eed・
一←T
ACCelerate/decelerate[time】
Near■zero(add『ess2008)
Whenthevalueintheerrorcounterfallswithinthesetrange,the
near-zeroreiay(Bit140fCHn+3)tumsON,Thisuserdatasetsthe
near-zerovaiue,
Thisisa3digjtBCDdata.
        15141312        111098  7654    3210    15141312        i伯098i7654                     き11098 7654    32fO    Bit
                                                        3       54312                           
        i㎡㎡耐が                                       ii      102101100                                       Digit
        2               ・i・   8       0       ・i・           ＼"s修          0       0       Contents
                                        1                                                       
        ・Address・                             DatalData2                                                      
ThisparametermaybesetintherangeOto255(puises).
Note:
1.Thisvalueiseffectiveonlywhenthepositioncontrolunitisusedto
controltheoperationofaservomotor,andisignoredinthecaseofa
pulsemotor.
2.Theunitisalsoinpulsewhentheteachingboxisused,
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Dwelltime(address20G9)
Withservomotors,theremaybeaperlodofhuntingafterthedestinationis
reached,Thisparameterservestoreducetheeffectofthishunting,After
thedestinationhasbeenreached,thepositioncontroluniteutput$the
positioningcompletesignaiacertainperiodlater.Thisisknownasthe
dwelltimeandissetbythisparameter.
Thisisa4digitBCDdata、
15141312        111098  7654    3210    15141312        111098  7654    3210    15141312        111098  7654    3210    Bit
103102101100                                            1ぴ1001σ11σ2                                          Digit
2               ・i・   9       0               ・修筋〉修                              0       0       Contents
                                                                Data2                           
lAddressl                               ・・Datall                              一・                            
ThisparametermaybesetintherangeO.00to99.99(s).
NOte=Thisparameterisvalidwhetherthemotorbeingdrivenisapulsemotoror
aservomotor、However,itisnotnormallyusedforpulsemotors.'
0「iginsea「chaRdcu「rentvaluedisplaymethod(atidress2010}
Originsearchlocatesthemechanicalαiginbeforeperformingthe
positioningoperation.
Thisparametersetsthedirectionofthesearchoperationandselectsthe
displaymethodforthecurrentpostionvalue,
15141312        111098  7654    3210    …1514†3121111098…            i7654:3210i             15141312        111098  7654    3210Bit 
103102101100                                                                                            Digit
2       0       1       0       0       0       O       0       0       0       0       郷lga「%        Contents
                                lD。t、1.1一                                                            
・Address・・                           ,・IData2                                                               
ThisparameterusestheIeastsignificant2bitsofDATA2,
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－一                    
Bit             Selectedfunction        …
1       0               
0       0       ・一－CCWdirectionoriginsearchDisplayscommandcountercontentsascurrentvalue縣    
0       1       一－CWdirectionoriglnsearchDisplayscommandcounterc仙tentsascurrentva佃e 
1       0       一一「CCWdirectiqnoriginsearchDisplayscommandandeπorcountercontentsascurrentvalue      
1       1       CWdirectionoriginsearchDisplayscommandanderroデcountercontentsascurrentvalue祈祷        
善Thecurrentvalueofthepositionspecifiedbyacommandvalueisdispiayed.For
example,whenthepositioningisperformedtotheorigin.thepresentvalueisfixedto
O.000andtheoriginbitremainsturnedON,
祈祷Thecurrentvalueofthepositionincludingthefluctuationintheerrorcountervatueis
output.Forexample,whenthepositioningisperformedtotheorigin,thepresentvalue
fluctuatesaroundtheoriginandbecomes-1.0,0.0.or1.0.lnaccerdancewlththis,the
origmbitisrepeatedlyturnedONandOFF.↑hisoutputmethodisinvaiidwhenthe
panelmonitOrisused.
0『igin60『『ectiOR(2011)
Thisfunctionisusedtocompensateforanyminorerrorsthatmayoccur
whenoriginsearchisperformed.Thisisusedtocompensateforany
slippagebetweenttheoriginandtheZphaseoftheencoder.
Thisisa4bitBCDdata,
TheLSBofDATA2functionsasasignbit[tospecifythedirectionofthe
correction]
'15141312       111098  7654    3210    15141312        111098  7654    3210    15141312        1†拍98 7654            321     0       Bit
        i.耐㎡㎡耐{                                                                                                     
                                                        103102101†0。                                                  Digit
－2一   0       1       1       0       o       %盤揚揚                         0               0               Contents
                                                                                                                
－Address・・●-Data2                                                                                   』                      
                                                                                        一+/一(一:1,÷:o)|                      
                                                                                        一一                    
ThisparametermaybesetintherangeOto9999(pulses).
Note:
Whentheteachingboxisconnected,thissettingisperformedinunits.
Whenusingtheteachingboxtosetthepositiondata,theunitcanbe
[mm],[inch],[degree],or[pulse].Donotsetthedatasothatthevalue
[pulse]convertedwiththepulserateexceedsthesetrange.
(Datasetbyteachingbox)[mm,inch,degree,orpulse]
≦≡9999
(Pulserate)[mm,inch,degree,pulse/pulse]
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5.5Speeddata
AddreSS
ThespeeddataisallocatedtothelOaddresses4000to4009,
15141312        ]"098   7654    3210    15†41312       111098  7654    3210    15141312        111098  7654    3210    8it
103102101]oo                            105104103102101100                                                              Digit
Address                         老懸                            修・                    0       Contents
                                                                D。t。11D。t。2                         
－Address.                              P                                                               
Address Description
4000    No.OOriginretumspeed{manualhighspeed}
4001    No.10riginsearchhighspeed
4002    No.20riginsearchbwspeed{manuallowsp6ed)
4003    No.3
4004    No.4
4005    No.5
4006    No,6
4007    No.7
4008    No.8'
4009    No.9
ThisparametermaybesetintherangeOto999999(pulses/s).
Note:
Theunitisinunit/swhentheteachingboxisused.
Boththeoriginreturnspeedandmanuaihighspeedareallocatedas
speeddataNo.0(toaddress4000).
TheoriginsearchspeedisallocatedasspeeddataNo.1(toaddress
4001).
Theoriginsearchlowspeedandmanuailowspeedareallocatedas
speeddataNo.2(toaddress4002).
Whenusingtheteachingboxtosetthepositiondata、theunitcanbe
[mm],[inch],[degree],or[puise].Donotsetthedatasothatthevalue
[pulseユconvertedwiththepulserateexceedsthesetrange.
(Datasetbyteachingbox)[mm,inch,degree,orpulse]
(Pulserate)[mm,inch,degree,pulse/pulse]
≦999999
.ノF
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Chapter6
＼
Basicoperation
6.10peratingmode{2]
Thepositioncontrolunithastwooperatingmodesinwhichthese
functionscanbeeffected.
)'
Positioncontrol
unitfunctions
PCtoposition
controlUnit
Positioncontrol
unittoPC
EXternalSOUrCe
to!コosition
controiunit
ＴeachingbOX
toposition
controlunit
BetWeenposition
controlunitand
adapterbox
6.2.1Handshaking60mmands
●Userdatatransfer
●Address(sequencenumber)setting
●Userdataread
6.2.2Executioncommands
●Startshaft
●Pause
●Homeshift
●Originalreturn
●Forcedorigin
●PCinterrupt
●Originsearch
●Stop
6.2.3Handshakingstatus
●Currentpositiondisplayoutput
●Executionaddress(executionsequenceNo.)display
●Errorcodedisplay
6.2.4Executionstatus
●NCRUN
●BUSYandsequenceend
●Origin
●Bankend
●CNCerror
●lnterrupt
●Near-zero
●Emergencyandimmediatestop
6.2、5EXte「nalinputsignals
●Externalinterrupt
●lmmediatestop
●Emergencystop
●Local
6.2.6tnte「nalfunctions
●AutomaticacCelerate/decelerate
●Pattern
●Autoincrement
6.3AMOdesetting
6.3,20pe「ationtlow
6.3.3Settingprocedure
●Dataallclear
●Parameterdata
●Speeddata
●Manualoperation
●Positbndatasetting
●Teaching
●Stepexecution
6.3.4Editingprocedure
●Datareadoperation
●Datadeleteoperation
●Datainsertoperation
6.3.50perationcommands
●Originsearch
●Originreturn
●Emergencystop
6.4.1Adapterb◎xconfiguration
6.4.20perationprocedure
6.4.3Printerspecifications
6-1
---------------------[End of Page 7113]---------------------



Basicoperation
Thepositioncontrolunithastwooperatingmodes:remoteandlocal.
Normally,thelocalmode,inwhichthepositioncontrolunitoperates
underthedirectcontroloftheteachingbox、isusedfirst'tosetall
necessarydataandparametersaswellastotestthetaskprogram
operation.Afterthetaskoperationhasbeenfullyconfirmedand
debugged,operationistransferredtotheremotemode.lnremotemode,
theoperationofthepositioncontrolunitiscontrolledbythehostPC
(continuousrun)toperformthepositioncontroloperation,
lnlocalmode,thefollowingfeaturesoftheteachingboxenableeasytask
programdevelopmentanddebugging:
●dataissetintheunits(mm,pulse,inch,ordegree)thatareactually
usedforthepositioncontroioperation
●datareferenceissimplified,allowingtheprogramdatatobeeasily
confirmed
Oamanualoperationmodeisprovidedthatallowstaskstobemoved
fromonelocationtoanother;allexistingdatawillthenbevalidatthe
newlocation,
●executionofaseriesofpositiondatacanbeperformed
Oallofthesetdatacanbecleared
lnremotemode,thepositioncontrolunitperformsthefollowingfunctions:
●datatransferbetweentheposltioncontrolunitandthehostPC
●executiono.fcontroloperationsinresponsetocommandssentfromthe
hostPC
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6.2Remotemede
lnremotemode,sincethepositioncontrolunitoperatesunderthecontrol
ofthehostPC,theinterfaceprotocolbetweenthepositioncontrolunit
andthehostPCmustbeestablished.Theassignmentofeachbitofthe
fourchannels(expressedgenericallyasCHntoCHn+3)occupiedbythe
positioncontrolunitisdescribedbelow.
Anotherimportdntdifferencewiththelocalmodeisthatinremotemode
alldatatransferoperationsareperformedinpuiseunits.
、ー♂
RelayassignmentandbitdeSC巾tion
lnthestandardcommunicationprotocolusedbetweentheposition
controlunitandthehostPC,1/0channelCHnisusedasadatabusfor
datafromthePCtothepositioncontrolunit,CHn+1servesto
communicatehandshakingandexecutioncommandsfromthePC,
CHn+2isthedatabusfromthepositioncontrolunittothePC,and
CHn+3transmitsthehandshakingandexecutionstatusesfromthe
positioncontrolunittothePC.TheformatforalldatatransfersisBCD.
ChamelBit               Desc巾tion      ChamelBlt               Description
nOto15          HostPC→positioncontrolunitdatabus      n+20to15                HostPC←positioncontrolunitdatabus
0               Addresswrite    0               ACK{handshakingBUSY}
1               DATAlwrite      1               DATAlreceive
2               DATA2write      2               DATA2receive
3               Programdatareadcommand  3               Programdatareceive
4               Scanclock       4               NCRUN
5               Address{sequenceNo.}set 5               Handshakingerror
6               Handshakingerrorrelease 6               CurrentpositiondatareCeive
7               Operationmode   7               Executionaddress{executionsequenceNo,)
n十1                    n+3             ・receIve
8               St訂tshaft      8               BUSY〔positbr、ingoperation)
9               Pause   9               Sequenceend
↑0             Originretum     10              Origin
11              Forcedorigin    ↑1             Bankend
12              Homeshift       12              CNCerror
13              PCinterrupt     13              lnterrupt
14              O噸nsearch      14              Near・zeroposition
15              StOP    15              EmergencyandimmediatestoP
_O・tp・t・h・mel・-i・p・t・h・melS-一一一一ー一→
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PC
Position
controi
unit
OutputchamelLlnputchamel                
        HostPC→positioncontrolunitdatabus|     
                
        HandshakingcOmmands     
        1←一唱一ー一一1ξ…xecutioncommands`1  
                
        HostPC←Positbncontrolunitdatabus       
                
        ↓Handshakingstatus}    !
        ≡-Executi。nstatusiD・t・di・ecti・・1 
CHn
CHn+1
CHn+2
CHn+3
Theterms"input"and"output"areasseenfromthehostPC
BitsOto70fCHn+1:Handshakingcommands
Bits8to150fCHn+1:Executioncommands
BitsOto70fCHn+3:Handshakingstatuses
Bits80f150fCHn+31Executionstatuses
Note:
TheACKsignalisreturnedfromthepositioncontrolunitinresponseto
thefolbwinghandshakingcornmands:
●addresswrite
●DATAIwrite
●DATA2write
●programdatareadcommand
●address(sequenceno.)set
TheoutputformatforCHn+1(handshakingandexecutioncommands)、
areasfollows:
●bitsOto3,5,8,10,11,and14areactiverisingedge
●bits6,9,12,13,and15arelevelsensitive(activeHIGH)
●bit4istheclocksignal
Obit7(operationrnode)isalwaysON
Owiththeexceptionsofbits4and7,thecontrolprogramshouldensure
thatonlyoneofthesesignalsisONatanygi∨entime.
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CHR
Thischannelfunctionsasthedatabustotransferuserdata(position,
parameter,andspeeddata)fromthehostPCtothepositioncontrolunit.
CHn+1
BitO._Addresswrite
AIIuserdataissentingroupsof3wordseach.DatasentfromthehostPC
tothepositioncontrolunitisthereforebrokeninto3wordseach16bits
long.Thisbitfunctionstoindicatethatthecurrentwordisthefirstword,
i.e.,theaddress,
Bitl_.Datalwrite
ThisbitfunctionsinthesamewayasbitOabovebutsignalsthatthe
currentwordisthesecondword,i.e.,DATA1`
Bit2_.Data2write
ThisbitfunctionsinthesamewayasbitsOandlabovebutsignalsthat
thecurrentwordisthethirdword,i.e,,DATA2,
Bit3_.Programreadcommand
ThisbitisusedwhenthehostPCreadsuserdatastoredintheposition
controlunit.Whenthefirstword(address)isoutput,thisrelayisturnedon
andtheremainingtwowords(DATAIandDATA2)canbereadbythePC
fromthepositioncontrolunit,
Bit4....Scanclock
Thisisthebasicclocksignalrequiredtoprovidethetimingfordata
transferbetweenthePCandthepositioncontrolunit.ThePCuser
programmustincludeprovislonforgenerationofthissignalinthecycle
shownbelow:
ON
ON
        OFF     OFF
1               1
`『             ■
AddressTT
2ms≦T≦100ms
T
Bit5._Address(sequenceno.)set
Thisbitspecifiespo$itlondatawithinthepositioncontrolunit.Whenthe
PCoutputsthefirstword(address)ofthepositiondataandtumsthis
relayON,thespecifiedaddressbecomestheaddressforpositioncontrol
unit.Thisbitisusedwhenperformingpositioningusingpositiondata
storedinaspecificaddress.
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Bit6_Handshakingerrorrelease
Duringdatatransmission†romthePCtothepositioncontrolunit、the
handshakingerrorrelay(CHn+3,bit5)issetandtransmissionisaborted
ifavalueexceedingthedefinediimitsisdetected,orifthereisaprotocol
errorinthepQsitioncontrolunit,Thisrelayisusedtoreieasesucherrors
fromthePCsideandtorestartthetransmissionprocess.(lnthiscase,
however,transmissionmustberestartedfromthefirstword(address)of
theuserdata)
Bit7....Operationmode
ThisbitinformsthepositioncontrolunitthatthehostPCisineitherrunor
monitormode,ThissignalmustbesuppliedbyanαmallyONrelay(relay
6113forexample)intheuserprogram.
lftheoperationmodebitisoff:
Oduringdatatransmission,turningthisrelayONtorestarttransmission
mayCaUSeanerrOr・
Odurjngpositjoning,thjswillresultinthesameprocessasforaPC
Interrupt
'
Bit8_.Shaftstart
WhenthisrelayturnsON,thepositioningoperationbegins.Thisbitisnot
required,however,fororiginsearchororiginre‡urnoperations,
Bitg_.Pause
lfthjsrelayisturnedONduringthepositionjngoperatjon,theoperation
willstop,andenterawaitstate,Thepositioningoperationwillberesumed
atthespeeddefinedintheacceleration/decelerationtabiewhenthis
relayisturnedOFF.
BitlO・…Qriginreturn
WhenthisrelayistumedON,theshaftisretumedtothepositionstoredin
thepositioncontrolunit'smemoryastheorigin,Thespeedatthistlmewill
bethespeedstoredinaddress4000('O)andtheoperationwillfoliowthr
proceduredefinedintheacceleration/decelerationtabie.
Bit11_.Forcedorigin
WhenthisrelayturnsON,thecurrentpositionisstoredastheorigininthe
memoryofthepositioncontrolunit,Atthistime,boththecommandand
theerrorcountersarecleared、Note,however,thatthisrelayisvaiidonly
duringstop[whenthestoporpausesignafihasbeeninput],
Bitl2_.Homeshift
Thisbitenabiesthehomeshiftoperation,WhenthisbitisON,positioning
isperformedafteraddingthehomeshjftdatatothepositiondata.When
thisrelayisOFF,normalpositioningisperformed.
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＼
Bit13_.PCinterrupt
WhenthisrelayisturnedONduringthepositioningoperation,the
operationstopsandwiRnotberesumedevenifthisrelayisturnedback
OFF,inotherwords,thisrelaycausesaforcedcanceloftheρositioning
operation,Torestarttheposltioningoperation,CHn,bit8(shaftstart)must
besettoON,lnthiscasetheaddresswillbeautomaticaliyincremented
andthedestinationwillbenextdestinationaftertheonethatwas
interrupted.
Bitl4....Originsearch
WhenthisrelayisturnedON,thepositioncontrolunitwillbegintosearch
forthemechanicaioriginasdefinedbytheoriginlimitswitchandthe
originvicinitylimitswitch.
Bit15._Stop
Thisrelayisusedtoconnectanddisconnectthemotorandthedriver.
Thisbitisused,forexample,toturntheservocontrolONandOFFfor
movingtheshaftmanually,Note,however,thatthisrelayisnotused
internaliybythepositioncontrolunit;thesignaiinputtothisreiayisoutput
unchangedtoanexternalconnector.
工
、
、
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CHn+2
Thischannelfunct畑nsasthedatabustotransferuserdata(position,
parameter,andspeeddata)aswellascurrentpositiondatafromthe
positioncontrolunittothehostPC.Theformatforalldatatransfersis
BCD,
CHn+3
ThebitsofthischannelareusedtolnformthehostPCofthehandshaking
andcommandexecutionstatus,
BitO._ACK(handshakingBUSY)
DuringdatatransmissionbetweenthehostPCandthepositioncontrol
unit,thisrelayoutputsasignaltoacknowiedgereceptionofcommands
anddatafromthehostPC.lfthisacknowledgeprotocollsnotperformed,
ahandshakingerroroccurs.
Bit1_.DATAItransmit
Whenuserorcurrentpositiondataissentfromthepositioncontrolunitto
thehostPC,itisbrokeninto3wordseach16bitslong,Thisbitfunctions
toinformthePCthatthesecondofthese3words(DATA1)isbeingsent.
Bit2....DATA2transmit
Thisbitfunctionsinthesamewayasbitlabovebutsignalsthatthe
currentwordisthethirdword,i.e.,DATA2.
Bit3_.Programdatatransmit
ThisrelayturnsONwhendatainthepositioncontrolunitisreadbythe
hostPC.
Bit4_.NCRUN
ThisrelayturnsONwhenthepositioncontrolunitisintheoperablestatus
andremotemode,
Bit5_.Handshakingerror
DuringdatatransmissionfromthethepositioncontrolunittothePC,this
relayturnsONandtransmissionisabortedifavalueexceedingthe
definedlimitsisdetected,orifthereisaprotocolerror.Handshakingerror
release(CHn+1,bit6)signalmustbeusedtorestartthetransmission.
Blt6._Currentpositiondatatransmit
ThisrelayturnsONtoinformthehostPCthatthecurrentpositiondatais
beingsentfromthepositioncontrolunittothePC.
Bit7_.Executionaddress(executionsequenceno.)transmit
ThisrelayturnsONwhentheaddressofthepositioningoperation
currentlybeingexecutedissentfromthepositioncontrolunittothehost
PC,
Bit8_.BUSY(positioningoperation)
ThisrelayturnsandremainsONwhilepositioncontroiunitisperforming
thepositioningoperation;itturnsOFFwhentheoperationcompietesand
remainsOFFuntilthenextpositioningoperatlonbegins.
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Bit9._Sequenceend
Thisrelayturnsonwhenaseriesofpositioningoperationshascompleted
andthedwelltimehaselapsedandturnsOFFatthestartofnext
positioningoperation,
Note:
lnremotemode,thisbitturnsONafteroriginsearchororiginretumＬn
localmode,however,itremainsOFFaftertheseoperations.
Bit10._Origin
ThisrelayturnsONwhentheshaftstopsatthepositionthatisstoredin
thememoryofthepositioncontrolunitastheorigin(butnotwhenthis
pointispassed),ThisrelayalsoturnsONwhentheforcedoriginrelay
turnsON,
Bit11.,..Bankend
ThisrelayturnsONwhenthelastpositiondataofacontinuousseries
storedinthememoryofthepositioncontrolunitisexecutedorwhendata
withthe"bankend"attributeisexecuted.
Bitl2_、CNCerror
ThisrelayturnsONinthefollowingcases:
OwhenoneoftheleftorrightlimitswitcheshasturnedON
●whenoneofthesoftwarelimits(parameters2002and2003)hasturned
ON
●whenthereisnofeedbackfromtheenceder,orwhenthereturnsignal
fromtheencoderisdelayedandthevalueoftheerrorcounterexceeds
thedefinedlimits
Bit13_.lnterrupt
ThisrelayturnsONwhenaPCorexternalinterruptisgenerated、
Bltl4._Near・zero
Thisbitturnsonwhenthevalueoftheerrorcounterfallswithina
predefinedrange(parameter2008).
Bit15._Emergencyandimmediatestop
ThisrelayturnsONwhenanemergencystopsignalorimmediatestop
signalhasbeeninput・
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6.2.1HANDSHAKINGCOMMANDS
Use『datat『ansfe『(PC→positioRcont『olunit)
Thefollowingdescribestheprotocolfortransferringuserdata(position,
parameter,andspeeddata)fromthehostPCtothepositioncontrolunit.
Timingchart
Thisisareferencetimingchartforthehandshakingcommands,The
timesindicatedbysuchexpressionsas"1scanclock",etc.,arefor
referenceonlyandwillvaryinactualapPiications.
Userdata
(PC→poSitiOnCOntrolunit)
Hlscancycte
CHn
Add・essw,・{,,el。y』
(PC→posjtioncohtrolunit)DetectedatrisingedgeHlscancycle
Datalwriterelay
{PC→P◎sitioncentroiunit)
Detectedatrisingedge-一』
1
CHn+1,bito
CHn+1,bit1
Data2writereiay
(PC→positioncontrolunit}
ACK.{handshakingBUSY)
(POS栢oncontrolunit→PC)
1scan
clock
1scanclock
3scanclocks
Hlscancycle
CHn+1,bit2
CHn+3,bito
Datatranstersequence
[1]ThehostPCplacestheaddressdataonthePC→positioncontrol
unitdatabus(CHn).
[2]ThePCwaitsforatIeastonescanclockaftertheaddressdatahas
becomestableandsendstheaddresswritecommandtotheposition
controlunitby.turningtherelayatCHn+1,bitOON.
[3]Thepositioncontrolunitreadstheaddressdata,performsaformat
check,andthenoutputsanACKsignal(CHn+3,bitO)toacknowl-
edgethattheaddressdatahasbeenreceived.lfaformaterroris
detectedatthistime,thehandshakingerrorbit(CHn+3,bit5>w川turn
ON.OncethepositioncontrolunithasoutputthisACKsignal,the
addresswriterelaymaybeturnedOFF.
[4]WhentheACKsignalisreturned,thePCoutputsDataltothePC→
positioncontrolunltbus(CHn),
{5]ThePCwaitsforatleastonescanclockafterDatalhasbecome
stableandthensendstheDatalwritecommandbyturningthereiay
atCHn+1,bitlON.
[6]ＴhepositioncontrolunitreadsDatal,performsaformatcheck,and
thenoutputsanACKsignal(CHn+3,bitO)toacknowledgethat
DATAlhasbeenreceived.
OncethepositioncontroiunithasoutputthisACKsignal,theDatal
writerelayrnaybeturnedOFF.
[7]WhentheACKsignalisreturned,thePCoutputsData2tothePC→
positioncontrolunitbus(CHn),
[8]ThePCwaitsforatleastonescanclockafterData2hasbecome
stableandthensendstheData2writecommandbyturningtherelay
atCHn十1,bit20N.
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[9]ThepositioncontrolunitreadsData2,performsaformatcheck,and
thenoutputsanACKsignal(CHn+3,bitO)toacknowledgethatData2
hasbeenreceived.
OncethepositioncontrolunithasoutputthisACKsignal,theData2
writerelaymaybeturnedOFF.
ExampleP『ogram
Thefollowingisanexampleprogramforuserdatatransfer,Here,data
memoriesDMOOItoDMO30storetheprogramandDMOOO,CH15,and
CH30areusedasaworkarea,
ThisprogramusesbitsO,1,2,4,and70fchanneln+1;bitOofchannel
n十3.
●Relayassignmentforpositioncontrolunit
CHBit   0　     .1      2       3
0       PC→positioncontrolunitdatabus  Addresswrite    Positioncontrolunit→PCdatabus  ACKhandshake{BUSY)
1               Datalwrite              
2               Data2write              
3                               
4               Scancbck                
5                               
6                               
7               一・・Operationmode             
8                               
9                               
'10                             
11                              
12                              
13                              
14                              
15                              
Thisexampleassumesthatthepositioncontrolunitismountedtothe
channelsOto30fthePC.
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㊤RelayaSSignment
Bit     CH15    CH30
0       Startdatatransferrisingedgedifferentialrelay    Handshakingcommandauxi}iaryrelay
1       ACKrisingedgedifferentialrelay  Handshakingcommandauxiliaryrelay
2       ACKfallingedgedifferentialrelay Handshakingcommandauxiliaryrelay
3       Transfercompleteauxiliaryrelay  
4       SFTresetauxiliaryrelay  
5       lLinternalstartauxiliaryrelay   
6       lLaμxiliaryrelay       Note:Thischannel,CH30,isusedforshiftregisterandshouldnotbeusedbyanyothersignalS.
7       Startdatatransferauxiliaryrelay 
8               
9               
10              
11              
12              
13              
14              
15              
●Datamemoryassignment
lnthisprogram,10groupsof3-worduserdataarestoredindata
memoriesDMOOItoDMO30.DMOOOisusedasacounterregisterforthe
memoryrelaynumbers.
Userdatal
Userdata2
U・e・d…1・〔
Datamemory              Description     
DMOOO           MemoryNo.counterregister        
DMOO1           Addressdata     
DMOO2           Data1   
DMOO3           Data2   
DMOO4           Addressdata     
DMOO5           Data1   
DMOO6           Data2   
                        
DMO28           Addressdata     
DMO29           Data1   
DMO30           Data2   
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TransterredP『ogram
6113
一
104
1506
104
一
300
人              DIFU(FUN13)1501
ト・            
                DIFD(FUM4〕1502
                
1502
1502
1500
1501
H
1504
CMP(FUN20
DMOO
#31
口
3000
S"
(FUNIO)
30
30
一
Operationmode
Scanclock
lnterlock
RisingedgeofACKdetected
FallingedgeofACKdetected
Counterregistercheckforlastdata
Transmitcompletesignal
Addresswrite
DATAIwrite
DATA2write
Shift
3eOl
一
3002
一
Addresswrite
DATAIwrite
1504
1505
DIFU
(FUN13}1500
1500
DIFU
(FUN13)1504
1500
1501
MOV(FUN21)
≠OO
DMOO
1』』           lNC(FUN38)DMOOO
101     」      
                MOV(FUN21)★DMOOOO
1               
DATA2write
lnternalsta「t
Shiftregisterreset
Counterregisterinitialclear
1506
lLC(FUNO3}
COunterregisterCOunt
Outputcontentsofdatamemorypointed
tobythecounterregistertothedatabus
tnterlockclear
『
T「ansmitsta酋
507で503        
→1     井㊥
506     
→ト    
「一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一whenthisrelayturnsON
lntertockrelease
PrOgrameXeCUtiOnSta「tS
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Thefollowingtimingchartshowsthetimingfortheexampleprogram,
丁Ｔansfe「start
(1504)
ACK(handshakingBUSY)
(300)
DatabusPC
(CHO)↓
Positioneontrolunit
Addresswriterelay
(100)
Datalwriteretay
(101)
Data2writerelay
{102)
A                               
                                
        ↑＼    執卓、  、へ^、 ,八
                /、＼           
`'                              
＼      //                      
        1       「/＼1          
                ＼      r       
                        v司     
                        ＼      
                        ＼      
ぐ                              
Theconditionofthepositioncontrolunitdatabusandhandshaking
channel(CHO2,CHO3)duringdatatransmissionfromthePCisshownir
thefollowingtable.
CH      Bit     Desc巾tion      Remotemode      Localmode
CHn+2   Oto15   Positbncontrolunit→PCdatabus   Userdata        0000
CHn+3   0       ACK(handshakingBUSY)    ON⇔OFF ON
        1       DATAIreceive    OFF     OFF
        2       DATA2rece▲ve   OFF     OFF
        3       Programdatareceive      OFF     OFF
        4       NCRUN   ON      OFF
        5       Handshakingerror        OFF     OFF
        6       Currentpositiondatareceive      OFF     OFF
        7       Executionaddressreceive OFF     OFF
        8       BUSY(positioningoperation)      OFF     OFF
        9       Sequenceend     ONorOFF鯵       ONorOFF普
        10      Origin  ONorOFF ONorOFF
        11      Bankend ONorOFF ONorOFF
        12      CNCerror        OFF     OFF
        13      lnterrupt       OFF     OFF
        14      Near・zeroposition      ON      ON
        15      εmergencyandimmediatestoP      OFF     OFF
鯵BitgisOFFbeforetheoriginisdeterminedandONafterIthasbeendetermined.
、
、
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Address(sequen6enurnbe「)setting
Thefollowingisadescriptionoftheoperationsrequiredtosettheposition
datainthedesiredaddress.Afterthissettinghasbeenperformed,
turningthestartshaftrelayONwillcausethepositioningoperationtobe
executedstartingfromthesetaddress.
Timingchart
Thisisareferencetimingchartforaddresssetting.Thetimesindicated
bysuchexpressionsas"1scanclock",etc.,areforreferenceonlyand
willvaryinactualapPiication.
Userdata
(PC→POsitioncontrolunit)
儒麟瀧,加1、ni,)D。,。,、:d芸㌶d晶f
1
CHn
CHn+1,bit5
ACK(handshakingBUSY)
(POsitioncontrolunit→PC}
Startshaft
(PC→positioncontrOlunit)
1scanclock
CHn+3,bito
CHn+1,bit8
AddreSSsettingsequence
[1]ＴhehostPCplacestheaddressdataonthePC→controlunitdata
bus(CHn).
{2]ThePCwaitsforatleastonescanclockaftertheaddressdatahas
becomestableandsendstheaddresssettingcommandtothe
positioncontrolunitbyturningtherelayatCHn+1,bit50N,
[3]Thepositioncontrolunitreadstheaddressdata,performsaformat
check,andthenoutputsanACKsignal(CHn+3,bitO)toacknowl-
edgethatthecommandhasbeenreceived.
Atthispointtheaddressissetinthepositioncontrolunitandthe
addresssettingcommandmaybeturnedOFF.lfaformaterroris
detected,thehandshakingerrorbit(CHn+3,bit5)willturnON,
[4]Asforthetimingofthestartshaftcommand(CHn+1,bit8),this
commandshouldbeperformedatorafterthefallingedgeoftheACK
signal.
Thefoljowingisauserdatatransferexampleprogram.Thisprogramuses
CHIsastheworkingarea;thehandshakingsignalsusedareCH1,bits4,
5,7,and8;CH3,bitO.
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RelayaSSignmentfOrpOSitiOnCOntrOlunit
CHBit   0       1       2       3
0       PC→positioncontrolunitdatabus          Positioncontrolunit→PCdatabus  ACK{handshakeBUSY)
1                               
2                               
3                               
4               Scanclock               
5               Addresssetting          
6                               
7               Operationmode           
8               Startshaft              
9                               
10                              
11                              
12                              
13                              
14                              
15                              
Thisexampleassumesthatthepositioncontrolunitismountedtothe
channelsOto30fthePC,
●Relayas$ignment
Bit     C出5
0       Addresssetstartauxiliaryrelay
1       Addresssetauxilia「y「elay
2       Addresssetauxiliaryrelay
3       Addresssetauxiliaryrelay
4       {Lauxiliaryrelay
5       Addresssetcompletesig陥1
6       Addresssetstartsignal
7       
8       
9       
10      
11      
12      
13      
14      
15      
㊤Datamemoryassignment
MemoryrelayNo.  Descr|ption
DMOOO   Addressdata
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ExamPleprogram
ThefollowingprogramsetsthedatainDMOOOasthenextaddresstobe
executed.
6"L-一◎・P・・a・i・nm・d・
104
1504
100
lL(FUNO2)
300
DIFU
(FUN13)1501
1503
DlFD
I(FUN14)1502
一
11
300
1503
1502
MOV(FUN21).
DMOOO
oo
t50
108
1504
‖_C{FUNO3)
口
5061505才       
→1     ↓1㊥
504     
→ト    
Scanclock
lnte「tock
Addresssetstart
FallingedgeofACKdetected
Addressset
Addressdataset
Startshaft
Addresssetcompletesignal
lnterlockclear
lnternalstartsignal
1506startsignal
Thetimingfortheexampleprogramisshowninthefollowingtimingchart.
Settingstartrelay
(t500)
PC
鴇Sd。、it、.n
controlunit
Addressse廿ingrelay
(0105)
ACK
(300)
Startshaft
(108)
Addfessdata
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TheconditionofthepositioncontroＬunitdatabusandhandshaking
channel(CHn+2,CHn+3)duringdatatransmissionfromthePCisshown
inthefollowingtable.
CH      8it     Description     Remotemode      Localmode
CHn+2   Oto15   Positioncor)trolunit→PCdatabus Addressdata     0000
CHn+3   0       ACK{harldshakingBUSY}   ON⇔OFF ON
        1       DATAItransmit   OFF     OFF
        2       DATA2transmit   OFF     OFF
        3       Programdatatransmit     OFF     OFF
        4       NCRUN   ON      OFF
        5       Handshakingerror        OFF     OFF
        6       Currentpositiondatatransmit     OFF     OFF
        7       Eixecutionaddresstransmit       OFF     OFF
        8       BUSY{positioningoperation)      OFF     OFF
        9       Sequenceend     ONorOFF婚       ONorOFF誉
        10      Origin  ONorOFF ONorOFF
        11      Bankend ONorOFF ONorOFF
        12      CNCerror        OFF     OFF
        13      lnterrupt       OFF     OFF
        14      Near・zeroposition      ON      ON
        15      EmergencyandimmediatestoP       OFF     OFF
条BitgisOFFbeforetheoriginisdeterminedandONafterithasbeendetermined.
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Use『data『ead
Thefollowingisadescriptionoftheoperationsrequiredtoreadthe
contentsofanydesiredaddressiRthepositioncontrolunit'smemory.
Timingchart
Thisisareferencetimingchanforreadinguserdata.Thetimesindicated
bysuchexpressionsas"1scanclock",etc.,areforreferenceonlyand
willvaryinactualapPlication.
Userdata
(PC→POsitioncOntrolunit}
Programdatareadrelay
(PC→positibncontrolunio
ACK
(positioncontrolunit→PC)
Programdatatransmitrelay
(pesitioncontrolunit→PC)
Readdata
(POsitioncOntrOlunit→PC)
D。t。,t,d』rlsca・cb・k
CHn
CHn+1,bit3
CHn+3,bito
CHn+3,bit3
CHn+2
一3scaRcbcks
DataltranSmitrelay
(positioncontrolunit→PC)
Data2transmitrelay
(positioncontrolunit→PC)
CHn+3,bitl
CHn+3,bjta
Datareadsequence
[1]ThehostPCplacestheaddressdataonthePC→positioncontrol
unitdatabus(CHn).
[2]ThePCwaitsforatleastonescanclockaftertheaddressdatahas
becomestableandthenissuesthedatareadcommandbyturning
therelayatCHn+1,bit50N.
[3]Thepositioncontrolunitreadstheaddressdata,performsaformat
check,andthenoutputsanACKsignai(CHn+3,bitO)toacknowl-
edgethatthecommandhasbeenreceived,
Atthispointtheaddressissetinthepositioncontrolunitandthe
addresssettingcemmandmaybeturnedOFF,
lfaformaterrorisdetected,thehandshakingerrorbit(CHn+3,bit5>
willturnON.
[4]Thepositioncontrolunitwaitsapproximately30msafterretumingthe
ACKsignalandthenturnstheprogramdatatransmitrelay(CHn÷3,
bit3)ON.Atthesametime,thepositioncontrolunitalsooutputs
Dataltothepositioncontrolunit→PCdatabus(CHn+2).
[5]OnceDatalhasbecomestable,thepositioncontrolunitturnsthe
Dataltransmitsignal(CHn+3,bitl)ON,
[6]AfterDatalhasbeenoutputlongenoughtoensurethatithasbeen
readbythePC,Data2isnextplacedonthebus.
[7]OnceData2hasbecomestable,thepositioncontrolunitturnsthe
Data2transmitsignal(CHn+3,bit2)ON.
[8]AfterDATA2hasbeenoutputlongenoughtoensurethatithasbeen
readbythePC,theData2transmitrelayisturnedOFF,Atthesame
time,theprogramdatatransmitrelayistumedOFFarldData2
changestothenextdata`
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ＴheinterfacesignalsusedbythissequenceareCHI,bits3,4,and7;
CH3,bitsOto3.
OReiayassignmentforpositioncontrolunit
CHBit   0       1       2       3
0       PC→Positioncontrolunitdatabus          Positi加controlunit→PCdatabus  ACK{handshakeBUSY)
1                               Dataltransmit
2                               Data2transmit
3               Programreadcommand              Programdata・transmlt
4               Scancbck                
5                               
6                               
7               Operationmode           
8                               
9                               
10                              
11                              
12                              
13                              
14                              
15                              
●Relayassignment
Bit     C川5    
0       Readstartrelay  
1       Readauxiliaryrelay      
2       Readauxiliaryfelay      
3       lLauxilia「y「elay      
4       Userdatareadcompletesignal      
5       Userdatareadstartsignal 
6               
7               
8               
9               
10              
可1             
12              
13              
14              
15              
                .
ODatamemoryassignment
DatamemoryNo.   Description
DMOOO   Addressdata
DMOO1   Data1
DMOO2   Data2
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ExamPleprogram
lntheprogramthatfollows,thePCreadsthe.userdataaddressedbythe
valuestoredinDMOOO,andstoresthisdatainDMOOI(DATA1)and
DMOO2(DATA2).
6113
104
1503
口
OlO4
1500
lF(FUNO2)
DIFU(FUN13)
1501
150L－㊥
i502
300
Operationmode
Scanclock
lntertock
Readstart
Programreadcommand
Addressset
(PC→positioncontrolunit)
ReadaUXiliaryrelay
驚耀・・
DATA2t「an
30昌0L㊥
ILCFUN(03)
StoreDATAItoDMCOl
StoreDATA2toDMOO2
ComPletesignal
lnter1㏄kclear
150L-一@
5051504 
→1     井㊥
503     
→ト    
Thetimingchartfortheexampleprogramisshownbelow.
Readsta「trelay
(1500)
Addressset(CHO)
PC→positioncontrolunit
Readcommandrelay
－↑    
        
        Addressdata
1       1
(103)
ACKsignal
(300)
Pr◎gramdatatransmitrelay
(303)
Readdata
(Positionc◎ntrolunit→PC}
(CHO2)
DATAItransmitrelay
(301)
DATA2transmitrelay、
(302)
』
30mSI
`1scanclock
DATAIDATA2
1'"一一→「3scancl㏄ks
        
」一一1.13scancl㏄ks    
1調ncl。ck「
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㊤Dataformat(positioncontrolunit→PC)
15141312        111098  7654    3210    15141312        れ1098  7654    3210    Bit
                                                                Contents
                                                                
.DATA1一                                一'DATA2                                
●Datamemoryassignment
TheformatforDATAIandDATA2dependsonthetypeofuserdatainthe
addressspecifiedbythePC,Thetypeofdatastoredineachrangeof
memOryiSaSShOwnbelOw・
Address Description
1000to1200      Positiondata
2000to2011      Parameterdata
4000to4009      Speeddata
Theconditionofthepositioncontrolunitdatabusandhandshaking
channel(CHO2,CHO3)duringuserdatareadisshowninthefollowing
table,
CH.     8it     Description     Remotemode      Localmode
CHn+2   Oto15   Positbncontrolunit→PCdatabus   Userdata        0000
CHn+3   0       ACK{handshakingBUSY}    ON⇔OFF ON
        1       DATAItransmit   ONe÷OFF        OFF
        2       DATA2transmit   ON⇔OFF OFF
        3       Programdatatransmit     ON⇔OFF OFF
        4       NCRUN   ON      OFF
        5       Handshakingerror        OFF     OFF
        6       Currentpositiondatatransmit     OFF     OFF
        7       εxecutionaddresstransmit       OFF     OFF
        8       BUSY{positioningoperation}      OFF     OFF
        9       Sequenceend     ONorOFF弁       ONorOFF借
        10      Origin  ONorOFF ONorOFF
        "       Bankend ONorOFF ONorOFF
        12      CNCerror        OFF     OFF
        13      lnterrupt       OFF     OFF
        14      Near-zeroposition       ON      ON
        15      EmergencyandimmediatestoP       OFF     OFF
勢BitgisOFFbeforetheoriginisdeterminedandONafterithasbeendetermined.
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ComPleteope『ationflOW
Thehandshakingcommandsdescribedthusfarcanbeusedtogetherto
performthecompletepositioningactionshowninthefollowingfiowchart.
        (START)         
        【1】1          
        Determineorigin         
        【2】'          
        Transmituserdata                
        [3】7           
        R'eaduserdata           
                1Y      
        {4】Data≦100N[51               
        SetaddreSS;cta眞§ha廿          
                        
                11一    
        (END)           
[1]Theoriginisdeterminedusingeitheroriginsearchorforcedorigin.
Thiswillcausetheoriginbit(CHn+3,bitlO)tobeset,starthgthe
prog「am・
[2]Thenecessaryuserdata(parameter,speed,andpositioningdata)is
sentfromthePCtothepositioncontrolunit.
[3]TheaddresslOOspositioningdataisreadandstoredindatamemory
DM200.
[4]Theprogramtestsfordatalessthan100,ifthedatavalueislessthan
lOO,programexecutionisterminated、
[5]lfthereaddataisgreaterthanlOO,theexecutionaddressissetto
lOOOandtheshaftmovementisstartedtoperformthepositioning
operation.
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㊤RelayaSSignments
CHBit   0       1       2       3
0       PC→Positioncontrolunitdatabus          Positioncontrolunit→PCdatabus  ACK(handshakeBUSY)
1                               
2                               
3                               
4               Scanclock               
5                               
6                               
7               Operationmode           
8                               
9                               
10                              Origin
11                              
12                              
13                              
14                              
15                              
TheinterfacesignalsusedbythisprogramareCHI,bits4,and7;CH3,
bitsOand10,Thisprogramassumesthattheuserhassetthefollowing
dataiRthememoryofthepositioncontrolunit.
DMOOItoDMO36Parameterdata
DMO37toDMO66Speeddata
DMO67toDMO96Positioningdata
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㊤Datamemory
、
Parameter
data
Speeddata
Position
data
MemoryNo.       Description
DMOOO   Memorynumbercounterregister
DMOO1   Addressdata
DMOO2   Data1
DMOO3   Data2
        …
DMO34   Addressdata
DMO35   Data1
DMO36   Data2
/       MemoryNo.       Description
        DMO37   Addressdata
ノ＼    DMO38   DATA1
        DMO39   DATA2
                …
        DMO64   Addressdata
        DMO65   DATA1
        DMO66   DATA2
MemoryNo.       Descriptlon
DMO67   Addressdata
DMO68   DATA1
DMO69   DATA2
        i
DMO94   Addressdata
DMO95   DATA1
DMO96   DATA2
DM200   Readdatastoragearea
●Auxiliaryrelayassignment
Bit     CH15    CH16    CH17    C}弓30
o       Startdatatransmitrisingedgedifferentialrelay    lLauxiliaryreiay        Addresssetstartauxi騎aryrelay   Handshakingcommandauxiliaryrelay
        ACKrisingedgedifferentiaIrelay  Datareadstart   lLauxiliaryrelay        Handshakingcommandaux目iaryrelay
2       ACKfallingedgedifferentialrelay Datareadstartrisingedgedifferentialrelay        lnternalauxiliaryrelay  Handshakingcommandauxiliaryrelay
3       Transfercornp}eteauxi日aryrelay lnternalauxiliaryrelay  Addresssetrisingedgedifferentialrelay   
4       SFTresetauxiliaryrelaV  Datareadcompleteauxiliaryrelay  |nternalaUXiliaryrelaV  
5       1LinternalStartaUXiliaryrelay           ACKfallingedgedifferentialrelay 
6       lLauxiliaryrelav                Addresssetcompletesignal        
7       Startdatatransmitauxiliaryreiay                 
8                               
9                               
重0                             
11                              
12                              
13                              
14                              
15                              
}                               
ThebitsofCl-i30areusedforashiftregisterandshouldnotbeusedfor
anyotherpurpose.
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UserdatatranSmisSiOn
6113
一
104
310{origin}
tsoq
104
DIFU(FU卜「13}
1507
300
lL{FUNO2)
i502
DtFU{FUN13)
15el
DIFD(FUN14》
1502
6113
1SO2
isOO
CMP(FUN20)
DMOOO
#097
『
102(DATA2)
H
1504
3000
SFT(FUNIO)
30
30
一
3001
一
3002
一
1504
1505
DIFU(FUNt3}
1500
1500
DIFU(FUN13)
1504
1500
MOV(FUN21}
#OO
DMOOO
                .lNC(FUN38}DMOOO
十1501          
                MOV(FUN21)★DMOOoo
→1             
1506
lLC(FUNO3)
1
一
507     1503    
」1506」←・    ↓f     9
Operationmode
Scanclock
Transmitstart
lnte「lock
ACKrisingedgedetected
ACKfallingedgedetected
Checksforlast
data
Transmitcompletesignal
Addresswrite
DATAIwrite
DATA2write
Shift
Addresswrite
DATAIw「ite
DATA2write
Internalstart
Shiftregisterreset
Counterregister
initialclear
CouRterregistercount
Outputcontentsofdatamemorypolnted
tobythecounterregistertothedatabus
lnterlockclear
{nterlockrelease
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ノF
　
Basicoperation
Positiondataread
Positiondatacheck
Addresssetandshaftstart
1600
1601
IL(FUNO2)
IFU(FUN13)
4602
160一一◎
1602
1603
300(ACK)
MOV(FUN2t
#1005
00
1603
303MOV(FUNM
Ho2
DM200
30昌0L-一◎
ILC(FUNO3)
k6P-一一◎
1503
1600
1604
03      1604    ㊥
ト00ト  嚇      
1701
CMP(FUN20)
DM200
#OOOO
竿一一◎
i702
IL(FUNO2)
300(ACK}
DlFU(FUN1(3)
1703
IFD(FUNt4)
1705
170L-一@
1703
1704
1705
MOV{FUN21}
#1000
00
i7e4
'108
1706
lLC(FUNO3)
170L-一一◎
1700
17el
170牛一一◎
END(FUNO1)
lnterlock
Programdatareadcommand
SetdataaddresslOO5
(PC→positioncontrolu【、it)
Readauxiliaryrelay
StoreDA丁AltoDM200
DatareadcompletesignaI
lnterlockclear
Datareadstart
lnterlOCkreleaSe
Checkifdatainaddress
lOOsislessthanlOO
Lessthan100
1nterlock
Setstart
ACKfallingedgedetected
Addresssetcommand
Addressdataset
Startshaft
Completesignal
tntertockclear
Addresssetstart
lnterlockrelease
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6.2.2EXECUTION{RUN)COMMAND
Startshaft
WhenthestartshaftrelayisturnedON,thepositionlngoperationwill
beginfromtheindicatedaddress;theaddressisautoincrementedwhen
thepositioningoperationfinishes.
SpeedL
智塞eSS
↑陛ss
lfthestartshaftrelayisturnedONatpointa(afterthepositioning
operationspecifiedbythecontentsofaddresslt23hascompietedand
theaddresshasbeenincremented),theshaftwillmovetopointbattt
speedspecifiedbythespeeddataancillarytopositiondata.
ArelaycircuittoperformthisfunctionisshownbeIow.
SequenceendBankend
CHn+3,bi19CHn+3,bitll
F
Startshatt
CHn+1,bit8
0rigin
CHn+3,bit10
SpeedL
Position
Address
lOOO
Address
1001
Address
lOO2
AddressAddressxx
lOO3(bankend)
lntheabovefigure,theseriesofpositioningdataisexecutedonceafter
firstperformingoriginsearch,forcedorigin,ororiginreturn,
、
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＼、
Theconditionofthepositioncontrolunitdatabusandhandshaking
channel(CHn+2,CHn+3)duringpositioning(afterthestartshaftsignal
hasbeenapplied)isshowninthefollowingtable.
CH      8it     Desc巾tion      Remotemode      Localmode
CHn+2   Oto15   Positioncontrolunit→PCdatabus  Userdata        0000
CHn+3   0       ACK{handshaking8USY)    OFF     ON
        1       DATAItransmit   ON⇔OFF OFF
        2       DATA2transmit   ON⇔OFF OFF
        3       Programdatatransmit     OFF     OFF
        4       NCRUN   ON      OFF
        5       Handshakingerror        OFF     OFF
        6       Currentpositiondatatransmit     ON⇔OFF OFF
        7       Executionaddresstransmit        ON⇔OFF OFF
        8       BUSY{positioningoperation}      ON      ON
        9       Sequenceend     OFP     OFF苓
        10      Origin  OFF     OFF
        11      Bankend OFF     OFF
        12      CNCerror        OFF     OFF
        13      Interr叩t       OFF     OFF
        14      Near-zeroposition       ONorOFF ONorOFF
        15      Emerg助cyandimmediatestoP       OFF     OFF
骨Bit9isOFFbeforetheoriginisdeterminedandONafter`thasbeendetermined.
」)ノ
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Pause
Thepauserelayisusedtoeffectatemporaryhaltinthepositioning
operation.
PauseretayON
Address1122
PaiＬserelayOFFAddress1123
Intheabovefigure,thepauserelayturnsONduringapositioning
operationbetweenpointsa(address1122)andb(address1123)
causingtheshafttodecelerateandthenstop.Whenthepauserelayis
turnedOFF,theoperationcontinuestowardthepredetermineddestina-
tion、
Sincethepausestateisconsideredtobeapartofthepositioning
operation,theBUSYsignalremainsON,
Note:
●ifthepauserelayisturnedONduringoriginsearch,thesearch
operationwjllbeaborted.Ｔocontjnuetheorjginsearch,theorigin
searchrelaymustbeturnedONagainafterfirstturningthepauserelay
OFF.
●Pausecanbeeffectedduringoriginreturn.
Theconditionofthepositioncontrolunitdatabusandhandshaking
channel(CHO2,CHO3)duringthepausestateisshowninthefollowing
table,
CH      8it     Desc巾tion      Remotemode      Localmode       1
CHn+2   Oto15   Positioncontrolunit→PCdatabus  Currentposi・tiondata;.executlonaddress 0000    
CHn+3   0       ACK     OFF     ON      
        1       DATAItransmit   ON⇔OFF OFF     
        2       DATA2transmit   ON⇔OFF OFF     
        3       Programdatatransnlit    OFF     OFF     
        4       NCRUN   ON      OFF     
        5       Handshakingerror        OFF     OFF     
        6       CurrentpositiOndatatransmit     ON÷>OFF        OFF     
        7       Executionaddresstransmit        ON⇔OFF OFF     
        8       BUSY    ON      ON      
        9       Sequenceend     OFF借   OFF弊   
        10      Origin  OFF     OFF     
        11      Bankend OFF     OFF     
        12      CNCerror        OFF     OFF     
        13      lnterrupt       OFF     OFF     
        14      Near・zero      ON      ON      
        15      EmergencyandimmediatestoP       OFF     OFF     
NBitgisOFFbeforetheoriginisdeteminedandONafterithasbeendetermined.
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Homeshift
Thehomeshiftrelay(CHn+1,bit12)isusedtomoveaseriesof
positioningoperationstoanewlocation.WhilethehomeshiftrelayisON,
thehomeshiftdata(setinaddress1200)willbeaddedtotheposition
dataandtheactualpositioningoperationisperformedusingtheresulting
sum.inthefollowingfigure,whenthehemeshiftrelayisON,theseriesof
positioningoperations(addresses1122to1124)isshiftedbythehome
shiftvaiue,
SpeedL
Address1122†1231124112211231124
1iL_LH。m,9hift,al、e_9
1」一一－Homeshiftvalue-一一ー一1
ト一-H。meshiftvaiue-」
Notethattheoriginpositiondoesnotchangeevenifthehomeshiftrelay
isON.Thecurrentposition(positioncontrolunit→PC)israisedbythe
homeshiftvalue.Forexample,iftheaddresslOOOpositiondatais500
andthehomeshiftvalueis200,thecurrentpositionwillbe500whenthe
homeshiftrelayisOFF,and700(500÷200)whenthehomeshiftrelayis
ON,－
Origin
AddressAddress
tOOOIOOO
－
Homeshiftdata
し
r/
Originreturn
OriginreturnisdescribedindetailinChapter8,0rigindetermination.
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Forcedorigin
WhenthisrelayisturnedON,boththeerrorandthecommandcounter
areclearedandthecurrentpositionbecomestheorigin,
皿
Commandpulse
Command
counter
Error
counter
Output
Feedbackpuise
』皿
Note,however,thatforcedoriginiseffectiveonlyduringthestopstate.
Forcedoriginisused:
Owhenthepositioningrangeisnarrowandthereisnotenoughspace
betweentheoriginandtheoriginvicinitytosetapositioningvalue
Otopermanentlymovetheorigininordertope汁ormpositioning
operationsfromtheneworigin
Oafterpowerhasbeenapplied,toperformpreparatorypositioning
beforetheoriginisactuallydetermined
Notethatthissignalisrecognizedattherisingedge.
Theconditionofthepositioncontrolunitdatabusandhandshaking
channel(CHO2,CHO3)aftercompletionoftheforcedoriginoperationis
showninthefolIowingtable.
　CH    Bit     Description     Remotemode      Localmode
CHn+2   Oto15   Positioncontrolunit→PCdatabus  Currentposi・tiondata;・executlonaddress        0000
CHn+3   0       ACK     OFF     ON
        1       DATAItransm|t   oN⇔OFF OFF
        2       DATA2transmit   ON⇔OFF OFF
        3       Programdatatransmit     OFF     OFF
        4       NCRUN   ON      OFF
        5       Handshakingerror        OFF     OFF
        6       Currentpositiondatatransmit     ON⇔OFF OFF
        7       ∈xecutionaddresstransmit       ON⇔OFF OFF
        8       BUSY    OFF     OFF
        9       Sequenceend     ON砦    ON勢
        10      Origin  ON      ON
        11      Bankend ONorOFF ONorOFF
        12      CNCerror        OFF     OFF
        13      Interrupt       OFF     OFF
        14      Near・zero      ON      ON
        15      εmergencyandimmediatestoP      OFF     OFF
勢BitgisOFFbeforetheoriginisdetermined訓dONafterithasbeendetermined.                            
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PCinterr叩t
Thiscommandissimilartothepausecommandinthatitcausesthe
positioningoperationtohalt.However,itdiffersfromthepausecommand
inthat,whenthestartshaftsignalisappliedasecondtime,insteadof
continuingfromwherethepreviouspositioningoperationstopped,the
addressoftheabortedoperationisincrementedandthenewaddressis
takenasthedestination.
1nterruptinputON
Address
lnterruptinputOFF1123
、}「'
Ascanbeseenintheabovefigure,thepositioningoperationbeginsfrom
position③whenthestartshaftsignalisinput.Beforethedestination
(position◎,dottedline)canbereached,however,aninterruptisinput
causingtheshafttodecelerateandstopatpoint◎,Whentheinterruptis
clearedandthestartshaftsignalisagaininput,thepositioningoperation
willstartagain,takingpoint◎(address1124)asthedestination.lnother
words,thisfunctioncancelsthecurrentpositioningoperation、
ThePCinterruptfunctioncanbealsousedtocancelanemergencystop
signal,WhentheemergencystoprelayisturnedON,theemergencyand
immediatestoprelay(CHn+3,bit15)isalsoturnedON.ByturningONthe
PCinterruptrelayafterturningOFFtheemergencystoprelay,the
emergencystopsignalcanbecanceled.
Therearetwokindsofinterruptsthatcanbeinputtothepositioncontrol
unit:aPCinterruptfromthehostPCandanexternalinterrupt,Thesetwo
interruptinputsareORedtogethersothataninterruptwilioccurifthe
signalfromeithersourceisreceivedandtheinterruptcanonlybecleared
whenbothsourcesareOFF,
NotethatifthePCinterruptisturnedONduringtheoriginsearch,the
searchisaborted.Tocontinuethesearch,theoriginsearchrelaymustbe
turnedONagainafterremovingthePCinterruptinput,Alsonotethatthe
PCinterruptisvalidduringoriginreturn,
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Theconditionofthepositioncontrolunitdatabusandhandshaking
channel(CHO2,CHO3)afteraninterrupthasbeenreceivedlsshownin
thefollowingtable.
CH      8it     Description     Remotemode      Loca}mode
CHn+2   Oto15   Positioncorltrolunit→PCdatabus Currentposi-tiondata:`executlonaddress  0000
CHn+3   0       ACK     OFF     ON
        1       DA「「A「transmit       ON⇔OFF OFF
        2       DATA2transmit   ON⇔OFF OFF
        3       Programdatatransmit     OFF     OFF
        4       NCRUN   ON      OFF
        5       Handshakingerror        OFF     OFF
        6       Curr餉tpositiondatatransmit     ON⇔OFF OFF
        7       巨xecutionaddresstransmit       ON⇔OFF OFF
        8       BUSY    OFF     OFF
        9       Sequenceend     ON砦    ON祈
        10      Origin  OFF     OFF
        11      Bankend ONorOFF ONorOFF
        12      CNCerror        OFF     OFF
        13      Interr叩t       ON      ON
        14      Near・zero      ON      ON
        15      EmergencyandimmediatestoP       OFF     OFF
砦BitgisOFFbeforetheoriginisdeterminedandONafterithasbeendetermined.
Ori自insearch
OriginsearchisdescribedindetailinChapter8,0rigindetermination.
St叩
BecausethisrelayonlyconveyscommandsfromthehostPCtothemotor
driver,anddoesnotaffectthefunctionsofthepositioncontrolunitinany
way,thestopfunctioncanbeusedforawiderangeofapPlications.For
exampie,therelaycanbeusedtostopthemotordriverortopermit
rnanualrotationoftheshaft.
CHn+1,bit15
ト±,.に一ー一⑧M・t・・d・ive・ONI。FF'ela・
        16      A       
/て                     5to24VDC+■1⑧
                B       
                        一
1巨M・…d・i・e・s・・P
Thisrelaycanalsobeusedasaswitchforavarietyofotherpurposes.
NotethatthisrelayisusedtocontrolthedriverfromthePC;theoperation
ofthepositioncontrolunitiscontinuous,
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6.2.3HANDSHAKINGSTATUS
Currentpositiendisplayoutput
Thepositioncontrolunitconstantiyoutputsthecurrentpositiondata,
ずコ
alternatingthisoutputwiththatoftheexecutionaddressdata;thedatals
outputevenduringthepositioningoperation(BUSY)orinthestopstate・
Theformatandreferencetlmingforthisoutputareasshowninthe
follo.wingfigure・
rrent
P◎sition
ecutbn
address
data
rrent
P◎sition
data
。d瓢㍗
3scan
clocks
lscan
clock
[1]Thecurrentpositiondatatransmitrelay(CHn+3,bit6)turnsONwhile
thecurrentpesitiondataisbeingoutputtothepositioncontrolunit→
PCdatabus.WhiletheDATAItransmitrelay(CHn十3,bitl)isON,'
,
DATAIofthecurrentpositiondataisoutput.
[2]NextDATA20fthecurrentpositiondataisoutputtothedatabus.Thls
isindicatedbytheDATA2transmit.statussignal(CHn+3,bit2)
turningON,
[3]Finaily,thecurrentpositiondatatransmitrelayandtheDATA2
transmitrelayturnOFFtogether.
Currentposition
datatransmit
CHn+3,bit6
DATAItransmit
(CHn+3,bitl)
DATA2transmit
(CHn+3,bit2)
1
卜ーー一一「2scanclocks
2scanclocks
ExamPlep「09『am
Thefollowingisanexampleprogramforoutputtingthecurrentposition
displaydata
Thisprogramusesthescanclockandoperationmodesignalsfromthe
PC→positioncontroiunitbus(CHn+1)andtheDATAItransmit,DATA2
transmitandcurrentpositiondatatransrnitsignaisofthepositioncontrol
unit→PChandshakingbus(CHn+3).
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㊤Relayassignmentforpositioncontrolunit
CHBit   0       1       2       3
0       PC→Positioncontrolurlitdatabus         Positioncontrolunit→PCdatabus  
                                Dataltransmit
1                               
                                Data2transmit
2                               
                                
3                               
                                
4               Scanclock               
                                
5                               
                                Currentpositiondatatransmit
6                               
                                
7               Operationmode           
                                
8                               
                                
9                               
                                
10                              
                                
11                              
                                
12                              
                                
13                              
                                
14                              
                                
15                              
●Datamemoryassignment
DatamemoryNo.   D…巾・i・・1
DMOO1   C・rrentp・・iti・・D・t・11
DMOO2   C・・re・tp・・iti。・D・t・21
Thefollowingprograrhreadsthecurrentpositloninformationoutputfrom
thepositioncontrolunitandstoresitinDMOOI(Data1)andDMOO2
(Data2),
　パヨ
『
104
104
CurrentpositiondatatranSmit
DATAItransmit
。3。鵠。1
DATA2transmiti
叫
0302
Operat{onmode
Scariclock
StoreDATAI
StoreDATA2
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Notethatwhetherthecurrentmovernentmodeisincrementalorabsolute,
thecurrentpositiondataisalwaysoutputasabsolutecoordinates
expressedinBCDformatwithasign(+or-)bit.Atthistime,allother
attributesandspeedbitsarefixedatO.
Dataformat(positioncontrolunit→PC)
15141312        刊1098  7654    3210    15141312        111098  7654    3210    Bit
1051ぴ10310210110。                                                             Digit
Coordinates                                             0000    10000   Cont帥ts
                                                                
一'DATA1・                              DATA2                           
Theconditionofthepositioncontrolunitdatabusandhandshaking
chamel(CHO2,CHO3)duringtransmissionofthecurrentpositionis
showninthefollowingtable.
　
CH      Bit     Description     `Remotemode     Localmode
CHn+2   Oto15   Positioncontrolunit→PCdatabus  Currentposトtiondata    0000
CHn+3   0       ACK     OFF     ON
        1       DATAItransmit   ON⇔OFF OFF
        2       DATA2transmit   ON⇔OFF OFF
        3       Programdatatransmit     OFF     OFF
        4       NCRUN   ON      OFF
        5       Handshakingerror        OFF     OFF
        6       Currentpositiondatatransmit     ON      OFF
        7       Executionaddresstransmit        OFF     OFF
        8       BUSY    ONorOFF ONorOFF
        9       Sequenceend     ONorOFF普       ONorOFF裳
        10      Origin  ONorOFF ONorOFF
        11      Bankend ONorOFF ONorOFF
        12      CNCerror        OFF     OFF
        13      lnterrUPt       ONorOFF ONorOFF
        14      Near-zero       ONorOFF ONorOFF
        15      EmergencyandirnmediatestoP      OFF     OFF
祷BitgisOFFbeforetheeriginisdeterminedandONafterithasbeendetermined,
6-37
---------------------[End of Page 7149]---------------------



Basicoperation
Execulionaddress{executioRsequenceNo.}dispiay
Thepositioncontrolunitconstantlyoutputstheexecutionaddressdata,
alternatingthisoutputwiththatofthecurrentpositiondata;thisdatais
outputevenduringthepositioningoperation(BUSY)orinthestopstate.
Theformatandreferencetimingforthisoutputareasshowninthe
followingfigure.
ecution
address
data
]1蒜an
xecutSonrrent
positionaddressposition
datadata
き1認」」二㎜」
1scanlscan
clockclock
ExecutionaddressdiSPlayseqvence
.川Theexecuti・naddressdatais・utputt・thep・siti・nc・ntr・lunit→PC
databus(CHn+2)andatthesametimetheexecutionaddress
transmit(CHn+3,bit7)relayturnsON.
[2]Theexecutionaddressdatacontinuestobeoutputtothedatabus
whilethisrelayisON.
[3]WhentheexecutionaddresstransmitrelayturnsOFF,theexecution
addressdataisremovedfromthebus.
Thetimingforthisisshownbelow.
Execution
data
馴鵠・eSS_」======ユー一
(CHn+3,bit7)
Thissequenceusesthescanclockandoperatlonmodesignalsfremthe
PC→positioncontrolunitbus(CHn+1)andtheexecutionaddress
transmitsignalofthepositioncontrolunit→PChandshakingbus
(CHn+3).
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、、
ExamPlep『ogram
Thefollowingisanexampieprogramfordisplayingexecutionaddress
(executionsequenceNo.).
　ーノ
CHBit   0       1       2       3
0       PC→Positioncontrol"itdatabus           Positioncontrolunit→PCdatabus  
1                               
2                               
3                               
4               Scanc』ck               
5                               
6                               
7               Operationmode           Executionaddresstransit
8                               
9                               
10                              
11                              
12                              
13                              
14                              
15                              
●Datamemoryassignment
1       DatamemOryNo.   Description
        DMOO1   Executionaddressdata
ExamPlep『og「am
Thefollowingprogramreadstheexecutionaddressdataoutputfromthe
positioncontrolunitandstoresitinDMOO1.
6113
『
104
104
Executionaddressdatatransmit
1       MOV(FUN21'
`07     02
        DMOO1
Operationmode
Scanclock
ODataformat(positioncontrolunit→PC)
…
15141312i111098
1
`
76543210
|`1`■|1        103     102     101     100     ……`
                Address                 
                lAddress                        
一                      .               
'
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E『ro『codediSPIay
Thepositioncontrolunitisprovidedwithafunctionthatsends,ifanerror
occurs,theerrorcodeidentifyingthenatureoftheerrortothePC.For
details,refertoChapter9,
Theconditionofthepositioncontrolunltdatabusandhandshaking
channel(CHO2,CHO3)duringtransmissionoftheexecutionaddressis
showninthefollowingtable.
CH      Bit     Desc巾tion      Remotemode      Localmode
CHn+2   Oto15   Positioncontrolunit→PCdatabus  Executionaddress{sequenceNo.)data       0000
CHn+3   0       ACK     OFF     ON
        1       Dataltransmit   OFF     OFF
        2       Data2transmit   OFF     OFF
        3       Programdatatransmit     OFF     OFF
        4       NCRUN   ON      OFF
        5       Handshakingerror        OFF     OFF
        6       Currelltpositiontransrnit       OFF     OFF
        7       Executionaddresstransmit        ON      OFF
        8       BUSY    ONorOFF ONorOFF
        9       Sequenceend     ONorOFF静       ONorOFF祈
        10      Origin  ONorOFF ONorOFF
        11      Bankend ONorOFF ONorOFF
        12      CNCerror        OFF     OFF
        13      lnterrupt       ONorOFF ONorOFF
        14      Near・zero      ONorOFF ONorOFF
        15      EmergencyandimmediatestoP       OFF     OFF
wBitgisOFFbeforetheoriginisdeterminedandONafterithasbeendetermined.
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6.2.4EXECUI'fONS'rATUS
NCRUN
TheNCRUNrelay(CHn+3,bit4)turnsONwhenthepositioncontroiunit
isintheoperablestatus,Specificaily,itturnsONwhentheposition
controlunitisintheremotemodeandisreadytoreceiveexecution
commands.
BUSYaRdsequenceend
TheBUSYsignalisoutputtoindicatethatthepositioncontroiunitis
performingapositioningoperation,Thesequenceendsignaiisoutputto
indicatethecompletionofthepositioningoperation.
TherelationbetweenthesetwosignalsisshowninthefoIlowingfigure、
PulSeoutputtothecommandcounter
BUSY(CHn+3,bit8)
Dwelltimer
Sequenceend(CHn+3,bitg)
　
－
timerup
f
Autoincrement(address+1)
　
●Sequenceofoperations
[1]Whentheoutputofcommandpuisestothecommandcounterends,
theBUSYsignalreiay(CHn+3,bit8)turnsOFF.
[2]WhentheBUSYsignaigoeslow,thedweiltimerisactivated.
[3]Whenthecountofthedwelltlmerisup,theautoincrementfunction
incrementstheaddress(+1).
[4]Oncetheaddresshasbeenincremented,thesequenceendrelay
turnsON.
Note:
Attheendoftheoriginsearchororiginreturnoperation,thesequence
endrelayturnsON,butwhentheforcedoriginslgnalgoesfromOFFto
ON,thesequenceendsignaidoesnotturnON.
Prigin
ThisreiayturnsONtoshowthatthecurrentposition(wheretheshaft
movementhasstopPed)istheorigin.
ThisreiayturnsON:
OwhentheforcedoriginrelayhasbeenturnedON
⑤whenoriginreturnhasbeenexecuted
⑱whenoriginpositioningoperation(includingoriginsearch)hasbeen
executed
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BankeRd
Thebankendrelay(CHn+3,bit11)turnsONineitherofthetwocases
describedbelow,
●Whenthebankendattributeofthepositiondatais1
Attribute
3
L
2
0
bit
CW/CCWbit(一:1,+:0)
lncremental/absolute(INC:1,ABS:0)
Pattern(COntinuous:1,noncontinuolＬs:0)
Bankend(end:1,nonend:O)
●Whenthelastpositiondatastoredinthememoryofthepositioncontrし
unitisexecuted
Address
lOOO
1200
Positbndata'
Positiondata
Pos"iondata
Positiondata

:::

`ぐ=コBankendrelayturnsONwhen
thispositiondataisexecuted
TheSeaddreSseshavebeen
Cleared(usingdataallclear
executedtromtheteaching
box)andarenotdata"OOOO"・
、
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＼
　　
　　、
　
Thebankendsignalisusedwhendifferenttypesofpositiondatapatterns
havebeenstoredinthememoryofthepositioncontrolunit,
Examplesofthisareshownbelow,
Address
lOOO
Positiondata
Positiondata
Positiondata
Positiondata

Positiondata
Positiondata
Positiondata

Positiondata
Positbndata
Pos穐iondata
Positiondata

<∈Φ工但止
oo∈Φ#栢江
O∈Φ#句江
Positiondata
Positiondata
Positiondata
Positiondata`bankend)
Positiondata
Positiondata
Positiondata`bankendl
Positiondata
Positiondata
Pqsitiondata
Positiondata(bankend)

<∈Φ工面江
Positiondata
withbankend
attribute
Thebankendattributeisaisousedwhenwritingpositiondata.
④
Address
iOOO
10SO
PositiondataA1
PositbndataA2
PositiondataA3
PositbndataA4
PositiondataA5
PositiondataA6
PositiondataA7
PositiondataA8
PositiondataA9
PositiondataA10
PositiondataA11
、
lnthisexample,itisassumedthatpositiondataAltoAllarestoredin
addresses1000tolOlO.Thepositioncontrolunitcannotclearallofthe
positiondatausingacommandsentfromthePC,Therefore、when
rewritingthedatastoredinaddresseslOOOtolOO5,forexample,the
bankendattributeshouldbespecifiedforthepositiondatainaddress
lOO5.lfitisnot,executionw川continuethroughtopositiondataA11.
6-43
---------------------[End of Page 7155]---------------------



　
　
・　
Basicoperation
1
⑥
Address
lOOO
lOO5
1010
PositiondataB1
PositiondataB2
PositiondataB3
Posi脆ndataB4
PositiondataB5
PositiondataB6
PositiondataA7
PositiondataA8
PositbndataA9
PositiondataA10
PositiondataA11
ltwouldofcoursebepossibletoha∨ethePCuserprogrammanagethe
executionaddressesbutthiswouldincreasetheuserprogramburder
Thenormalpractlceisthereforetousepositiondatawiththebankend
attributetospecifytherangeofaddressestobeexecuted.
◎Address
lOOO
1005
1010
PositbndataB1           r,〕
PositiondataB2          
PositbndataB3           
PositわndataB4          
PositiondataB5          
PositiondataB6  一      
        1(ban   
PositiondataA7          
PositiondataA8          
PositiondataA9          
PositiondataA10         
PositiondataA刊●               
(bankend)
CNCerror
FordetailsontheCNCerrorrelay(CHn+3,bitl2)refertoChapter9,Error
proceSSIng・
lnterrupt
Thisrelay(CHn+3,bitl3)turnsONwheneithertheexternalinterruptor
thePCinterrupt(CHn+1,bitl3)turnsON,Becausetheexternalinterrupt
andthePCinterruptareORedtogether,thisrelaywillturnONifeitherof
theinterruptsourcesturnsONandwillonlyturnOFFwhenbothofthem
areOFF.
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、
}
Near・ze『O
Thisrelay(CHn+3,bitl4)turnsONwhenthecurrentvalueoftheerror
counterfallswithinthenumberofpulsesspecifiedbythenear--zero
parameterdata(address2008).OncethisrelayturnsON,itremainsON
bothduringandafterthepositioningoperation.
E「rorcountervalue
0
Sequenceend
        Startsha貴              
|                       
…■                    (
                        
ぽL
Time
Parameterdata
(address2008)
●
Nea「-ze「O・－
Notethatwhenpositioningisperformedatlowspeeds,thevalueofthe
errorcounterwillalwaysbewithinthevaluespecifiedbythenear-zero
parameterandconsequentlythisrelaywillalwaysbeON,
Ernergencyandimmediatestop
Fordetailsoftheemergencyandimmediatestoprelays(CHn+3,bit15),
refertoChapter9,
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6.2.5EXTERNALINPUTSIGNALS
Exte『naliRter『upt
ThefunctionofthisinterruptisthesameasthatofthePCinterrupt.This
inputisORedtogetherwiththePCinterruptinputsoaninterruptwill
occurifeitheroftheseinterruptsourcesisreceivedandtheinterruptwi[l
onlyberemovedwhenbothoftheseinputsturnOFF.
lmmediatestep
Thisisanexternalinputsignalthatenablesordisablestheposition
controlunittooperate,WhenthissignalisturnedON,theunitcan
operate,whereaswhenitisOFF,theunitcannotoperate.
lfthissignalisturnedOFFwhilethepositioncontrolunitisnotoperating,
thedisplayremainsunchangedandtheunitacceptsnocommandsuch
astheshaftstartandtransfer.Toenablethepositioncontrolunitto
receivethecommands,theimmediatestopsignalshouldbeturnedON
again.
WhenthissignalisturnedOFFwhilethepositioncontrolunitisoperating,
thepositioningoperationisimmediatelystopped.Also,whenthepulse
motorisused,aCNCerroroccurs.ForhowtocleartheCNCerror,refer
toChapter9.
EmergencystOP
Thisfunctionisuseddifferentlywhenaservomotorisusedfromwhena
pulsemotorisused.
Whenservomotorisused
Thisemergencystopsignaldropsthevoltageoutputoftheposition
controlunittoOVand,atthesametime,makesthefeedbackIoopinvalid.
However,sincethepositioncontrolunitcontinuesreceivinginputofthe
feedbackpulsefromtheencoder,itcanresumeitsoperationafterthe
emergencystopsignalhasbeencleared,Atthistime,theemergency
andimmediatestoprelay(CHn+3,bit15)turnsON.
Whenpulsemotorisused
Theemergencystopsignalcausesthepositioncontrolunittostop
outputtingthepulsesandtheCNCerror(CHn+3,bitl2)andemergency
・andimmediatestoprelays(CHn+3,bitl5)areturnedON,Therefore,the
positioncontrolunitstopsoperatingevenifitspositioningoperationis
underexecution.
Cancelingeme『gencystop
Whenservomotorisused
TheeffectoftheemergencystopsignalcanbecanceledbyturningON
thepCinterruptrelay(CHn+1,bitl3)oranexternalinterruptsignai・Itcan
alsobecanceledbyturningONanexternalinterruptsignalortheCLR
keywhiietheteachlngboxisbeingused・
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Whenpulsemotorisused
WhenpoweristurnedON,theemergencystopsignalcanbecanceled
byturningOFFpoweronceandthenbackON.Itcanalsobecanceledby
changingthemodeselectorswitchpositionfromtheREMOTEtoLOCAL,
andthenbacktoREMOTE,
、ノ'
CH      Bit     Description     Remotemode      Localmode
CHn+2   Oto15   Positioncorltrolunit→PCdatabus 0000    0000
CHn+3   0       ACK     OFF     ON
        1       DA-「AItransmit OFF     OFF
        2       DATA2transmit   OFF     OFF
        3       Programdatatransmit     OFF     OFF
        4       NCRUN   ON      OFF
        5       Handshakingerror        OFF     OFF
        6       Currentpositiondatatransmit     OFF     OFF
        7       ExecutiOnaddres』transmit       OFF     OFF
        8       BUSY    OFF     OFF.
        9       Sequenceend     OFF     OFF
        10      Origin  OFF     OFF
        11      Bankend OFF     OFF
        12      CNCerror        ON      ON
        13      lmerrupt        OFF     OFF
        14      Near-zero       OFF     OF戸
        15      EmergencyandimmediatestoP       ON      OFF
Local
Thisexternali叩utisORedwiththelocalsideoftheremote/localselect
switchonthefrontpanelofthepositioncontrolunit.Remotemodecan
thereforenotbeenteredunlesstheremote/localselectorswitchisatthe
remotepositionandtheexternallocalinputisOFF,Thisisprovidedso
thatlocalmodecanbeseiectedfromoutsidethecontrolpanelforerror
clear,teachingboxoperation,etc.
、
1・・cal
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Thedifferencesbetweentheremoteandlocalmodes(asseenfromthe
PC)aresummarizedinthefollowingtable.Theconditionofeachsignalis
whenoriginsearchhasbeenperformedafterpowerapplication.
CH      Bit     Desc巾tion      Remotemode      Localmode
CHn+2   Oto15   Positioncontrolunit→PCdatabus  Currentposi・tiondata;executionaddress  0000
CHn+3   0       ACK     OFF     ON
        1       DATAItransmit   ON衿OFF OFF
        2       DA"「A2transmit ON⇔OFF OFF
        3       Programdatatransmit     OFF     OFF
        4       NCRUN   ON      OFF
        5       Handshakingerror        OFF     OFF
        6       Currentpositiondatatransmit     ON⇔OFF OFF
        7       Executionaddresstransmit        ON⇔OFF OFF
        8       BUSY    OFF     OFF
        9       Sequenceend     ON祈    ON蔓
        10      Origin  ON      ON
        11      Bankend ONorOFF ONorOFF
        12      CNCerror        OFF     OFF
        13      lnterrupt       OFF     OFF
        14      Near・zeropositior1     ON      ON
        15      Emergencyandimmediatestop       OFF     OFF
esBitgisOFFbeforetheoriginisdeterminedandONafterithasbeendetermined.
'
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62.61NTERNALFUNCTIONS
Automaticaccelerateldecelerate
Theacceleration/decelerationisdeterminedbythefollowingparameter
data:
Startspeed(Address2006)
Maximumspeed(Address2005)
Accelerationtime(Address2007)
Notethattheaccelerateanddeceleratetimesarealwaysthesame、
SpeedL,.,i,i.n
Maximumspeed
Speedsetting・一一ー一一一一ー－
Sta「tspeed・ヨ・・.'
　
tACCeleratetime
Deceleratetime
Asshowninthefigureabove,accelerationanddecelerationbetweenthe
startspeedandthemaximumspeedisperformedautomaticaily.ln
normalpositioningoperations,theacceleration/decelerationtotheset
speedispe而rmedautomatically.
Pattern
SpeedL
AddressOrigin
1000
WhenthestartshaftrelayisturnedON,themovementoftheshaft
acceleratesasspecifiedbythethreeparametersdescribedaboveand
movestothedestination.Atthistimethetypeofmovementperformed
followsoneofthetwopatternsshownintheabovefigure.
、
WithpatterndataO(termina1),thespeedoftheshaftdropstoOwhenthe
destinationisreached.lnpattern1,theactionispartofaseriesof
positioningactionssothespeeddoesnotdeceleratebutmaintainsa
constantspeedafterreachingthedestination.Notethatltisnotpossibie
tochangedirectionswhiletheshaftisstillmoving.Anyattempttochange
directionwhenthepatterndataisnotOwlllcauseaCNCerror,
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lnte『『upts『eceivedduringpatternidata
Whenaninterruptisreceivedduringρatterni,thepositiondataatthat
timeiscanceledandthenextpositiondata(shownbythedotarrowand
inthiscase、addresslOOI;patternO)isexecuted.
Patternl
AddreSS1000
PatternO
lOOI
、
、
6'50
---------------------[End of Page 7162]---------------------



Basicoperation
Autoin6rement
Whetherduringoperationorduringstop,thepositioncontrolunlt
constantlysendstheexecutionaddressandthecurrentpositiondatato
thePC,Theformatoftheaddressdisplay,however,isdifferentduringthe
positioningoperationandduringstop.
Duringthepositioningoperation,theexecutionaddressoutputbythe
positioncontrolunitistheaddressofthedestinationtowardwhichthe
shaftismoving.lnotherwords,thedisplayedaddressisoneaddress
aheadoftheactualpositionoftheshaft.
Thefollowingfigureshowsaseriesofpositioningactions(datapattern1)
andtheexecutionaddressoutputforeach"leg"ofthejoumey.
SpeedL
AddresslOOO100110021003
Pa廿ernlPatternlPa散ernlPa廿errllPattemO
-
DisplayDisplayDisplayDisplayDispby
addresSaddressaddreSSaddressaddresS
100010011002tOO3†004
　
Notethatwhentheshaftarrivesatpoinfe,theexecutlonaddressis
automaticallyincrementedtolOO4.Thisissothatwhenthenextstart
shaftcommandisapplied,thepositioningactioncanstartimmediately
fromaddresslOO4.Ifthiswerenotdone,itwouldbenecessaryto
performaddresssettingfollowedbyastartshaftcommandeachtimeit
wasdesiredtoexecuteaseriesofpositioningoperations,Thisfunctionis
calledtheautoincrementfunction.Notethatinthefollowingthreecases,
theautoincrementreturnstolOOO.
●Whenthelastρositiondata,address1199,isexecuted
AddresslOOO
loo1
1199
Posit畑ndata
Positiondata
:i…
Positiondata
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②Whenthepositiondatauptoacertainaddressisexecuted,andthere
isnomoredatafollowingthatinmemory
■
NOte=Theexpression"nomoredata"doesnotrefertotheconditioninwhich
thereisonlydataOOOOfollowingthelastaddress,buttothecondition
aftermemoryallclearhasbeenexecutedfromtheteachingbox.
Address1000
1001
1002
1003
1199
Positiondata
Positiondata
Positiondata

:……

)
●Whenpositiondatawiththebankendattributehasbeenexecuted
Address1000
1001
1002
1003
1004
1005
1199
Positiondata
Positiondata
Positiondata
Positiona{bankend)
Positiondata
Positiondata
::….

、
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6.3Localmode
lnthismode,thepositioncontrolunitisfunctionailydetachedfromthePC
andoperatesunderthecontroloftheteachingbox.Also,inthismode,
settinganddisplayareperformedbytheteachingboxinmmunits.
Settinganddisptay
inmm'units
RS・422cable
'
…「1
篇〔㌫臨
●●●●●◆●●
佐
芯
蝋書
函
SYSMAC-C500
蹴妃c烈御崎。fi
tS-一ーーー万一.
ゑ　　　も
ロ
ー鳩
叢}砺
'汀●
:
:順
,
㌫詔脇1-E)
　ノ
Note=Iflocalmodeisenteredfromremotemodeduringdatatransmissionfrom
thePCtothepositioncontrolunit,thereisachancethatatransmission
errorwilloccurwhenoperationreturnstoremotemodeandtransmission
fromthePCtothepositioncontrolunitisresumed.lfIocalmodeis
enteredfromremotemodeduringthepositioningeperation,theshaft
movementwilldecelerate/stop,andthecurrentpositioningsequencewill
behalted(theoperationatthistimeisthesameasinterruptprocessing).
、ノ
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Teachingbox
Addressdisptay
・Commandkeys
●
ア　ココロ　コヨ　ロ
;
1
コ口
しゴ　　ロゴの一
図回回国国
●
囲
[コ[コ[iコ[三][⑳
口〔iコ⊂ヨ〔司園
田〔コ回国園
圃一一一一一一
}
ORI61N
BACK
l
ORI61N
SEARCH
⇔_一一一一ー一一_一●一_一一ー一一__
STEP'
ハ
XCUTEI
⇒
囚*
泊礪…一
国1*
Statusindicators(LED)
DatadiSPIay
Ope「ationkeys
Manualoperationkeys
*
口〔コ1西国1・・ese・・yscann・・beuse・w・th・h・p・・・…nc・・・・…n・
Addressdisplay  Displaystheaddressoftheuserdata{4digits}
Datadisplay     Displaystheuserandcurrentpositiondata{6digits)
Statusindicators        Displaythecurrentstatus{power,units,error,etc.}
Operat泊nkeys   Usedforinρutandeditingofuse「data
Commandkeys     Usedtoexecutecommands
、Ma醐aloperation{highspeed}keys        UsedformanualcontrolofthePositioningoPe「atiOn
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        Con6rmthatthe                           
        lOCaレremOteSeleCt                              
        switchonthefront                                
        paneloftheposi・tioncontrol師tis                                
        settothe``remote"                               
        position,thencon・                              
        necttheteaching                         
        box                             
                曹                      
ノ      lftheteachingbox                                
        聯惚蹄ER                                
        LEDwi‖illuminate                               
                7                       
        Setthelocal/re・                                
        moteselectswRch                         
        onthepositioncon一                              
        trolunitto"local"                               
        andsta就operation                               
|                                       
Ψ                                      7
        lfthereisanerrOr,theERRORLEDwilliIluminate                      lnhereisnoerror,thePOWER,MANUAL,andREADYLEDswi‖        
                                illuminate      
冒                                      冒
                                lfthepositbncon・       
                                trolunitcannotbe        
Con6rmthese廿ing                                operatedfromthe 
ofthepositioncon一                              teachingbOX,    
trolunit'semergen・lcystopexternalin.                           罐纈P識 
'put                            the‖mitzonelimit       
                                switchisON      
Basic◎peration
6.3.1MODESETTING
Theteachingboxshouldbesettolocalmodewhenoperationisstarted,
Note:
lftheremote/localselectswitchofthepositioncontrolunitissettothe
"lecai"modewhentheteachingboxisnotconnected、theERRORLED
willilluminateandtheRUNLEDwillblink.Shouidthishappen,theerrα
canbeclearedbyfirstconnectingtheteachingboxandthenswitching
theremote/localswitchfromlocaltoremoteandthenbackto]ocal.
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6.3.20PER酊10NFLOW
Settingandcorrectingdataisdoneaccordingtothefollewingprocedure,
        (4.3.1¶        Setdata)                                        
        Userdataallclear                                                
                                                        
        43.21                                           
        Setparameterdata                                                
                                                        
        43.31                                           
        Setspeeddata                                            
                                                        一●
        4.3.5   4.3.4・anuaYoperation一                                 
                        N4.3.6  <麹蓼・・-Y一           ●      
                                N       Setpa杭erns             
                　●                                    
                                        4               
        Setpositiondatal                                                
                                        」Setspeeddata          
        4.3.7ex鑑       `                                       
                                                        
                ト諭＼YダN.             Y                       
                        Error   N       4.4!    ,       
                                        (C・rrectdata)          
                ・■                                    
        (Se廿i・gend)                                           
Clearsalipositiondata、parameterdata,and
speeddata.
Setsallparameterdata.
Atteastset4000(originreturnspeed).4001
(originsearchspeed),and4002(manual
speed)、
PositioningdatacanbesetintWqwayS:by
meansofkeyinputandtheteachingbox.
"Stepexecution"istoexecuteaserieSOf
pesitioningoperatiensonatrialbasis、
、
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6.3.3SETTINGPROCEDURE
Oataallclear
Thisoperationclearsailoftheuserdatastoredinthepositioncontrol
unit'sRAM.
田図回
AfterO.5s
rsEQuENcEr「-DATA-一ー一1
「BK「「SQIPT%INTERPOLATION
rSEQUENCEr「-DATAr
「-BK「「SQ-lpT文INTERPOLATION
rSEQUENCEr－'DATAr
「BK「「SQ■PTハ∠INTERPOLATION
rSEQUENCEr「一－DATAr
「-BK「「SQ-1PT≠INTERPOLATION
rS∈QUENCErrDATA-「
「-BK「「SQ「PTXINTERPOLATION
.`↓'
TheCしRkeyiSusedtocorrectinputerrorsortocancel
input、
、
戊
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↓
口～[ヨ
!
回
回
1一一↓～
同
上
㊥ー1ー
回～回
↓
回ーー
回～[iコ
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Pa『amete『data
rSEQuENCE「rDATA-一「
「BK-「「SQ-1PTZINＴERPOLATION
一
        rSEQUENCEr「-DATAr「BK「「SO「PTプζINTERPOLAT℃N       
        己8品刀 
                
rSEQUENCErrDATAr
「8K「「SO「PT+/_|NTERPOLATION
        rSEQUENCEr「-DATA-一「「-BK「「SQ「PT支INTERPOLATION    
        己刀刃8左部品   
                
        rsEQuENcE-1「-DATA-「「BK「「SQ「PTプζINTERPOLATION    
        己刀刃18口1     
                
rSEQUENCEr
「-BK-「「SQ「
－DATA－
rSEQuENCErrDATA-「
「-BK「「SO「PTたINTEPOLAＴION
rSEQUENCErrDATA－一「
「-BK「「SQ「PT+/_tNTERPOI-ATION
rSEQUENCErrDATAr
「-BK「「S◎「PT+/_INTERPOLATION
Dimension(unit);setheretomm
Pulserate;setheretoO.01mm/puise
CWlimitswitch:sethereto9999.99(mm)
CCWIimitswitch;sethereto9999.99(mm)
　　、
　　　
---------------------[End of Page 7170]---------------------



　
国
国
～
回
闇
回
～
回
回
回～回
!
㊥
↓
回～[ヨ,口
↓
囲
Basicoperation
        rSEQUENCEr「-DATA-「「BK「「SQ「pT吻乙INTERPOLATION     
        己■浩8顕顕     
                
        rSEQUENCEr－－DATArr--BK「「SO「PT文INTERPOLATION       
        己刀別話1       
                
        rSEQUENCErrDATAr「BK「「S◎「PTセニINTERPOLATION        
        ～刀詰品品刀    
                
        rSEQUENCErrDATA-「「BK「「SQ鍾1PTXINTI≡RPOLATION       
        己8話身詰       
                
        rSEQUENCEr「-DATA`一「「BK「「SQ「PT4LINTERPOLATION     
        ～刀品没間話    
                
        rSEQUENCEr－－DATA-「「BK-「「SQ-1PTたINTERPOLATION     
        ∂■錐刀        
                
        rSEQUENCErrDATA-一「「-BK「「SQ-1PT+_INTEiRPOLATION     
        丹丹「帰百1同己μμF"μμ       
                
rSEQUENCErrDATAr「BK-「「-SQ「PT文INTERPOLATION 
～刀刃7髭       
        
        rSEQUENCErrDATAr「-BK「rSQ「PTプζINTERPOLATION 
        ～8話ぼ班部     
                
Backlashcorrection;setheretoO.Ol(mm)
Speed;sethereto300(mm/s)
Startingspeed;setheretoO(rnm!s)
Acceterationtime;setheretoO.2(s)
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回
～1↓
回
困
口
回
～
回
㊥
口
～
回
⑳
上
回
↓
回～[i],図
↓
回
、
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rSEQUENCErrDATA-「
「BK「「SO「PT叉INTERPOLAＴ10N
rSEQuENCEr「-DATAr
r-BK「「SO「PT+/_TNTERPOLATION
rSEQUENCEr「-DATA-一
「-BK「「SQ「PT文tNTERPOLATION
rSEQUENCErrDATA-「
「-BK「「SO「PT+/_困TERPOLATION
rSEQUENCErrDATA-「
t--BK「「SQ「PT+/_ENTERPOLATION
rSEQUENCEr－－DATA－一「
「BK「「SO「PTカINTERPOLATION
rSEQUENCErrDATA-一
「BK「rSQ「PT+/_INTERPOLATION
rSEQUENCErrDATA-「
「-BK「「"SQ-1PT+/_INTERPOLATION
rSEQUENCEr「-DATAr
「BK「「SQ-1PTナ乙INTERPOしへT旧N
Near・ZerO;SetheretOO.1(mm)
Dwelltime;settQO.5s
霊鑑厭離5yb。,h,hee,,。,a.d
commandcounters,orOnlythecOmmand
counter;here,displayofbothisselected
Originseaゆdirection;setheretqCWdirec-
tion(EachtlmetheCWCCWkeylspressed,
thedisplayatthe"100digitpositionalternateo
between"1"and"o".)
聯濡認漂瑠認;:;。te'hat
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上
回～回
|
國
↓
回～[ヨ
1ー困
↓
回～同
一ーー回
↓
巨]～[ヨ
Basicoperation
Speeddata
Notethatinthefoliowingexamples,mmareassumedastheunit.
rSEQUENCErrDATAr
「BK-「「SQ「PT+/_INTERPOLATION
rSEQUENCE-rrDATAr
「BK'一「「SQ「PTたtNTERPOLATION
rSEQUENCEr
「-BK「「SQ「
一－DATA－
rSEQUENCErrDATAr
「BK--1「SO「PT+二INTERPOLATION
rSEQUENCEr－－DATAr
「-BK-「「SQ「PT+/_INTERPOLATION
rSEQUENCErrDATAr
「BK「「SQ「PT+/_INI"ERPO]ATION
rSEQUENCErrDATAr
「BK「「SQ「PT+乙INTERPOLATION
rSEQUENCEr
「BK「「SQ-1
rSEQUENCErrDATAr
「BK「「SO「pT㌻」INTERPOLATION
Originreturnspeed;sethereto30(mm/s)
Originsearchspeed;sethereto2e(mm/s)
Manualoperationspeed;setheretolO(mm!s)
Values$houldbesetinthesamewayfortheremaining
speeddata(addresses4003to4009)
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MaRUaloPeration
Themanualoperationmodeofthepositioncontrolunitusesthearrow
keysonthelowerhalfoftheteachingboxtomovetheshafttothedesired
position.
四
迫岨
}
__」
1
F-・…-Manualoperationkeys
団
Notused
ロ
ー一一一合一幅一一一一一－MovestheshaftintheCCWdirection
atthemanualmovementSpeed(setin
address4002)
日…一一一一ー一計ー一－
MovestheshaftintheCWdirectionat
themanualmovementspeed(setin
address4002)
口+濃。
口+縄
MovestheshaftintheCCWdirection
attheoriginreturnspeed(address
4000)
Movesthesha柑ntheCWdirectionat
theoriginreturnspeed(address4000)
Note:
く+HIGHSPEEDmeanstopressthe
HIGHSPEEDkeyafterfirstpressing
the<コkey.
lnmanualoperationmode,iftheoriginhasbeenset,thecurrentposition
w川bedisplayed.
、
rSEQUENC∈「「-DATAr
「BK-「「SQ「PTカINTERPOLATION
|
Currentp◎sition
Dependingontheparameterdatainaddress2010,thecurrentposition
displaywillbeeitherthatforboththeerrorandcommandcounters,orfor
thecommandcounteronly.
Whenbotharedisplayed、theconditionoftheerrorcounterisalways
dispiayed,sotheconstantlychangingcurrentvalueisdisplayed.
Whenonlythecommandcounterisdisplayed,afixedtheoreticalvalueis
displayed.
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Basicoperation
Positiondatasetting
rSEQUENCErrDATAr
「8K「「SQ「PT+/_INTERPOLATION
rSEQUENCE-lrDATAr
「-BK-「「SO■PT+/_INTE…RPOLATION
r$EQUENCEr「一－DATA-「
「BK「「SQ-1PT+/_INTERPOLATION
rSEQuENCErrDATA-一
「-BK「「SQ「PT+/_INTERPOLATtON
rSEQUENCErrDATAr
「-BK-「「SO-1.PT+/_INTERPOLATION
rSEQuENCErrDATA-「
「BK「「SQ「PT文INTERPOLATION
rSEQUENCErrDATAr
「-BK「「SQ「PT+/_INTERPOLATION
SelectdatapatternOorlforthepositiondata;heredata
patternOisselected
TheABS!INCLEDwillilluminate(ABS}andextinguish
{INC)eachtimetheABSIINCkeyispressed
Displaywillalternatebetweentheminussign(一}andno
display(indicatingapositivevaiue)eachtimethe{+/一}
keyispressed.
Setthepositiondata;here54.321(mm)isset
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回～回
回
rSEQUENCErrDATA-「
「-BK「rSQ「PＴ+/_INTERPOLAＴION
rSEQUENCE「
「-BK--1「SQ-1
－DATA-一「
rSEQUENCEr
「S◎「
－DATA－
rSEQUENCEr
「SOI
「-DATA-一「
悶P麟罐器r濡8店1淵漂;1瓢瓢,
Speedsetting;herethespeeddatasetinaddress
4009isselected
PressingtheWRITEkeycagsestheaddresstobe.
autOmatiCaliyincremented;italsocausesthedatainput
afterinputofthePAτ「ERNkeytobewrittentothe
memoryofthepositioncontrolunit,
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Homeshiftdatasetting
Notethattheprocedureforsettingthehomeshiftdataisdifferentfrom
thatforsettingnormalpositioningdata.
rSEQUENCEr「一－DATA-「
「-BK「「SO-1PT+/_INTERPOLATION
rSEQUENCErrDATA-「
1--BK「「SQ「PTたINTERPOLATION
rSEQUENCErrDATAr
「8KrrSQIPT文INＴERPOLATION
rSEQUENCErrDATAr
「BK-「「S◎-1PT+/_INTERPOLATION
rSEQUENCErrDATA-「
「一－BK「rSO「PT文INTERPOLATION
rSEQUENCErrDATAr
「8K「「SQ-tPTZINTERPOLATION
rSEQUENCErrDATAr
「一口－BK「rSQ「PTt二INTERPOLATION
rSEQUENCErrDATAr
「BK「「SQ-lPT叉INTERPOLATION
PressSRCHハ/ERkeytosearchthehomeshiftdatafor
address1200
PressthePATTERNkey;however,thenormalOorl
patternwillnotbeset
Displayw‖Ialternatebetweentheminussign(一)andno
display(indicatingapositivevalue)eachtimethe(+/一)
keyispressed.
SetthehomeshiftdataＬnthiscase,"23"pulsesareset
Notethathomeshiftdatamustalwaysbesetinpulseunits,
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⑳
!
i
園圃
Teaehing
Ｔeachingreferstoaprocesswherebytheaddressesinwhichdataisto
bestoredarefirstcalled;theshaftismovedtothedesiredpositionby
manualoperationandthisposltiondataisregisteredandstoredinthe
calledaddress.Notethatbeforethisoperationcanbeperformed,the
originmustfirstbedetermined,eitherbyoriginsearchorforcedorigin.
ORrstteaching
rSEQUENCErrDATA-「
「-BK「「SO-1PTセニINTERPOLATION
rsEQuENcErrDATA--1
「BK「「SO「PTrヒINTERPOLATION
rSEQUENCEr「-DATAr
「BK「「SO-1PT虹INTERPOLATION
rSEQUENCErrDATA-「
「BK-「「SQ■PT〔二」NTERPOLATION
rSEQUENCEr「-DATA-一
「-BK-〔『-SQ-1PT+/_INTERPOLATION
L___」－
BKSQPattern
Currentposition
PerformoriginsearchtOSettheorigin
lnthisexample,thepositiondataiscalledfromthefirst
address
回
[三
日+圃
[ヨ+圃
rSEQUENCEr「-DATA-}「
「-BK「「SQ-1PT+/_INTERPOLATtON
ll-」
SpeeddatanotchangedCurrentp◎siti◎n
rSEQuENCE「rDATA-「
「一`BK「「SQ-1PT+/_INTERPOLATION
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↓
回～口
↓
上
回～〔ヨ
t
㊥
rSEQuENC∈rrDATAr
「BK「「SQ■PTラ乙INTERPOLATION
rSEQUENCErrDATAr
「-BK「「SOIPTたINTERPOLATION
rSEQUENCErrDATAr
「-BK-「「SQ「PT九INTERPOLATIOトi
rSEQUENCErrDATAr
「BK「「SQ寸pTたtNl'ERPOLATION
lnthisexample,thedataissetaspatternO
tnthisexample,thespeeddatasetinaddress4003is
setected
ThisoperationsetsthedatainaddresstOOOtopatternO,
speed3andp◎sitiondata123456
OWhenoriginsearchoperationhasaireadycompletedandtheposition
datahasbeenentered
.ノ
▲
i
↓
回～[ヨ
i
圃
「-SEQUENCE「一ー－DATA-一
「-BK-「「SQ「PT+/_INTERPOLATION
rSEQUENCErrDATAr
「BK「「SQ「PT+/_INTERPOLATION
rSEQUENCErrDATA-「
「-BK「「SQ-lPTtINTERPOLAＴION
        －rSEQuENCErrDATAr「一－BK--1「SQ「PTハ乙INTERPOLATION  
        『8己ヨ'一己ヨ号58ワ    
                
Theaddresstobecalledisdisptayedinthe8KandSQ
fieldsofthedispiay;here,address1123isset
PresstheSRCH〈IERkeytocallthecontentsofaddress
1123
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日
[ヨ
〔ヨ+圃
〔ヨ+闇
㊥
|
回～回
rSEQuENCε「「-DATA-「
「BK「「SO「pT◆-INTERPOLATION
L_________」L________－
SpeeddatadoesnotchangeCurrentposition
rSEQuENCE「「-DATA-「
1--BK「「SO「PT㌧INTERPOLATION
rSEQUENCErrDATA-一「
「BK「「SO「pT+二INTERPOLAＴION
rSEQUENCErrDATAr
「一一8K「「SQ■PT†_INTERPOLATION
[ii]
[ヨ
1ヨ+睡]
[ヨ+圃
lnthisexample,onlythespeeddataischanged;
thepatterndataisunchanged
Herethespeeddatasetinaddress4002is
selected
Addressisautoincremefited;nextaddressis
rSEQUENCEr
「SO「
－DATA-一
一___JL_________」
SpeeddatadoesnotchangeCurrentposition
rSEQUENCEr「-DATA-「
「BK「「SO〔PT玄|NTERPOLATION
Hereteachingisperformedusingthe
existingspeedandpatterndata
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●Summaryofstepsforteaching
Thestepsforteachingaresummarizedbelow,
SearchingforbankNo.orSequenceNo.tobestored.
口縄口
⑧
rSEQU∈NCErrDATA-「
「BK「rSO「PT+_INTERPOI..ATiON
rSEQuENCEr「一－DATA－一「
「BK「「SO「PT+_INTERPOLATION
SpeeddataSetting
Speeddatasetting
、
④Patternandspeeddataareunchanged;teaching
performedforpositiondataonly
⑬Teachingperformedforposition,pattern,andspeeddata
◎Teachingperformedforpositionandspeeddataonly
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Stepexecution
Stepexecutionperformspositioningtothedesiredposition.Notethat
beforethisoperationcanbeperformed,theoriginmustfirstbe
determined,eitherbyoriginsearchorforcedorigin.
ORrststepexecution
Startlngfromtheverybeginning
⑳
rSEQUENCErrDATAr
「BK－寸「SQ-1PT+_INTERPOLATION
回～〔ヨ
陶
画
rSEQUENCErrDATA-「
「-BK「「SQ「PT+/_tNTERPOLATION
rSEQUENCErrDATA-「
「-BK「「SQ寸PT文INTERPOしATION
rSEQUENCEnrDATAr
「BK「「SO-1PTμ|NTERPOLATION
rSEQUENCErrDATA-「
「BK「「SQ「PTちINTERPOLATION
rSEQU∈NCEr「-DATAr
「-BK「「SQ「pT+/_INTERPOLATION
rSEQUENCErrDATA-「
「BK「「SOIPT+/-INTERPOしATION
PerfOrrnoriginsearchtosettheorigin
TheaddresstobecalledisdisplayedintheBKandSQ
fieldsofthedisplay;hereBK=11andSQ=23(address
1123).
PresstheSRCH/VERkeytocallthecontentsofaddress
1123
UsetheSTEP/XCUTEkeytomovetheshafttothe
address1123position;oncetheshafthasbeenmovedto
thisposition,theaddressisautoincrementedandthedata
foraddress1124isdisplayed
く,
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②Whentheoriginsearchiscompletedandthesearchdataispattern1
上
↓
回～同
上
図
上
⑮
rSEQuENCErrDATAr
「一－BK「「SQ「PTXINTERPOLATION
rsEQuENcErrDATA--1
ぐ－BK「「SQ「PT文1NTERPOLATION
        rSEQuENCEr「一－DATAr「-BK「「SQ「PT/INTERPOLATION      
        1/己ヨ  
                
rSEQUENCErrDATAr
「BK-「「SQ「PTXINTERPOLATION
rSEQUENCEr－－DATA-「
「BK「「SQ寸pT+/-INTERPOLATION
TheaddresstobecalledisdisplayedintheBKandSQ
fieldsofthedisplay;hereBK=11andSQ=23(address
1123)
PresstheSRCHハ/ERkeytocallthecOntentsofaddress
1123;thedataispattern1
●Thepatternforthedatainaddress1124isO.Becausethepatternfor
thedataataddress1123is1,thepositioningactioncontinuesto
address1124.Thefigureaboveshowsthedisplayafterpositioningfor
address1124hasbeenperformedandautoincrementhasbeen
performed.
、
●Stepexecutionsummary
Theprocedureforstepexecutionissummarizedbelow.
Readoperation
函
rSEQUENCEr「-DATAr
「BK--1「SQ-1PT+■_INＴERPOLATION
rSEQUENCErrDATAr
「BK-「「SO「PT+/_INTERPOLATION
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6.3.4EOITINGPROCEDURE
Selecttheappropriatestepsforeditingdatausingthefiowchartshown
beiOW,
        (Edi・)                                                                         
                `.                                                                      
        Dataread                                                                                
                sト＼   Y                                                               
        dataaga|n                                                                       `       ト
                NY                                                              Datasetprocedure        
        Deleteta?                                                                               
                                                                `                       
                NY                                      Datadelete・procedure                           
        Inseπdata?                             ..                                              
                                                                `                       
                N               Datainsertionprocedure                                                  
                                                                                        
                ・「                                                                    
        (Ed・t・・d)                                                                            
1nsertionanddeletioncanonlybeperformedforpositiondata.
■
、
＼
6・フ2
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Basicoperation
Datareadoperation
OReadingpositiondata
rSEQuENCErrDATAr
「-BK-「「SQ「PT+/_INTERPOLATION
rSEQUENCErrDATA-「
「BK-「「SQ「PT%INTERPOMT|ON
rSEQUENCErrDATA-「
INC:LEDextinguishes
L__」－l
BKSQPattern
Posjtiondata
rSEQUENCEr
「-BK「「SQ「1
「一－DATA-一「
PT+/_INTERPOLATION
己
ABS/INC{_EDindicatestypeofpositioningactionl
herethespeeddataisthatstoredinaddress4002
－Speeddata
rSEQUENCErrDATAr
「-BK「1「SQ「PTハ乙INTERPOLATION
rSEQUENCErrDATAr
「-B}く一一1rSQ「pT+/_INTERPOLATION
Positiondataisdispiayedintheerdershownbelow
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Basicoperation
㊤Readingarbitrarypositiondata
rS∈QUENCEr－－DATAr
「BK「1-SQIPT+/_INTERPOLATION
rSEQUENCErrDATA-「
「BK「「SQ「PT文INTERPOLATEON
rSEQUENCEr「-DATA-「
「BK「「SO「PT乞INTERPOLATION
rSEQUENCEr「-DATA-「
1--8K「1-SO「PT'1:LINTERPOLATION
rSEQUENCErrDATA-一「
「BK-「「SO-lPT+■-iNTERPOLATION
rSEQUENCErrDATAr
「8K「「SQ「PT+_INTERPOLATtON
TheaddresstobecalledisdisplayedintheBKandSQ
fieldsofthedisplay:hereaddress1123isdisplayed
PresstheSRCH∧/ERkeytocallthecontentsof
address1123
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Basicoperation
⑳Readingparameterdata
rSEQUENCErrDAＴA-「
r--BK-「「SO「PTXINTERPOLATION
一
        rSEQUENCErrDATA-一「「-BK-「rSO「PTプ乙INTERPOLATION    
        n百百`～u顕`    
                
LユUnit         
        rSEQUENCE「rDATA-「「-BK「「SQ「PTハ∠NTERPOLATION      
        丹百"百n'百日4』卿luμ1μ       
                
        rsEQuENcErl－－DATA--1「BK「「SQ「PT之INTEiRPα_ATION   
        己刀髭碧ヨ鹿部  
                
        rSEQUENC∈rrDATAr「BK「「SQ-1PT久1NTERPOLATION  
        己ぼ●ヨ門ヨ留部        
                
        rSEQUENCEr「-DATA-一「「悟－BK「「SQ-1PTラ乙INTERPOLATION       
        ～口出顕瑠      
                
        rSEQUENCErrDATA-「「-BK「「SQ「p†ハ乙INTERPOLATION     
        ～刀鵬ヨ顕話語  
                
        rSEQuENCEr「-DATA-「「-BK-「「SQ-1PT亥INTERPOLATION     
        ～産品ぼ匿8刀   
                
rSEQUENCEr「-DATAr
「-BK「「SQ「PTたINTERPOLATION
Units(address2000)aremm
Pulserate(address2001)isO.01(mm/pu{se)
CWlimitzOne(address2002)is9999.99(mm)
CCWtimitzone{address2003)is9999,99(mm)
Backlashcorrection(address2004)isO.Ol(mm)
Maximumspeed(address2005)is300(mm/s)
Startingspeed(address2006)isO(mm!s)
Acceteration/decelerationtime(address2007)isO2(s)
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Basicoperation
rSEQUENCEr「-DATA-「
「BK-「「SO-lPTたINTERPOLAＴ10N
rSEQUENCErrDATA-「
「BK「「SO-1PTたINTERPOLATION
rSEQUENCErrDATAr
「-BK「「SO寸PTセINTEiRPOLATION
rSEQUENCErrDATA-一「
「-BK「「SO「PTt/_INTERPOLATION
●Readingspeeddata
Near-zeroparameter{address2008)isO.Ol(mm)
Dwelltime(address2009)isO.5{s)
Originsearchdirection(address2010)isCW;only
thecententsofthecommandcounteraredisplayed
Origincorrection(address2011)isO.2(mm)
rSEQUENCEr「-DATA-「
「8K-「「SO「PTたINTERPOLATION
－
rSEQUENCErrDATA-一「
「BK-「「SQ-lPTたINTERPOLATION
        rSEQUENCErrDATA-「「BK「「SQ「PTハ乙INTERPOLATION       
        号8慶1墨部品●  
                
rSEQUENCErrDATA-「
「BK「「SO「pT文INTERPOLATION
`
        rSEQUENCEr「一－DATA-一「BK「「SO「PTプ乙INTERPOLATION  
        問8ヨ'臼賠部    
                
Originreturnspeed(address4000)is3e.O(mm/s)
Originsearchspeed{address4001}is20.0(mmls)
Manualoperationspeed{address4002}is10.0(mmfs)
Speed(address4009)isi2.34{mm/s)
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DatadeleteoperatieR
Positiondataistheonlytypeofdatathatcanbedeleted、Theprocedure
fordeletingpositiondatalsdescribedbelow.
Dataread
operation
|
Alarmsounds
回
twicequickly
!
rSEQUENCEr－－DATAr
「BK「rSO「PT叉INTERPOLAＴION
回
rSEQUENCEr－－DATA-「
「-BK-「「SQ「PT文INTERPOLATION
rSEQUENCE"「-DATAr
「-BK-「「SQ「PT+/_INTERPOLATION
Thedatathathadbeenstoredinaddress1000isdeleted;
thedatainaddress1001(andinallsubsequentaddress-
es)shittsuponeaddress
Whensuccessiveaddressesofpositiondataaredeleted,thealarm
soundsonlyforthefirstdeletion.Afterthat、datacanbedeletedsimply.by
pressingtheDELkey.
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Basicoperation
Datainse『tope『ation
Aswithdeletion,positiondataistheonlytypeofdatathatcanbe
inserted.
rSEQUENCErrDATAr
「BK『-1「SQ「PTハ乙INTERPOLATION
「SEQUENCE--1一－DATA－
「BK「「SQ-1PT文tNTERPOLATION
rSEQUENCErrDATA-一
「8K「「S◎「PTラ乙|NTERPOLAT}ON
rSEQUENCEr－－DATAr
「BK「「SQ-1PT+/_INTERPOLATION
rSEQUENCErrDATAr
「BK-「「SQIPTプ乙INTERPOLATION
rSEQUENCErrDATAr
「BK-「1「SO-1PT九二INTERPOLATION
rSEQUENCErrDATAr
「BK-「「SO-lpT+LINTE…RPOLATION
rSEQUENCErrDATA-一
「-BK-「「SQ「PT+'一,INTERPOLATION
rSEQUENCεrrDATA-一
「BK「「SO■PT◆_INTERPOLATION
Se!thedatapatterR;herethedatapatternissetasO
Setthepositioningmode{Al∋S/INC);theAE!S/1NCLED
illuminatestoindicateABS,extinguishestoindicateINC
Setthesign(+/一)ofthepositioningdatatobeinserted;+
isnotdisplayed
lnputthepOsitioningdatatobeinserted;heredata654.321
isset
Nextsetthespeeddata
Speeddatainaddress4007isselected
ThedatathathadbeenstoredinaddressIOOOmovesto
addressleOi(altsubsequentdataalsomovesone
address)
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dyTheprocedure{orinsertingdataisthesameasforwritingdata;the
onlydifferenceisthatattheendoftheproceduretheINSkeyis
pressedinsteadoftheWRITEkey.
OAfterpositiondataasbeeninserted,thesubsequentdatainmemoryis
allpushedbackthenumberofaddressesoccupiedbytheinserted
data,
6.3.50PERATIONCOMMANDS
Theteachingbox,inadditiontothedatasettingandeditingfunctions
describedthusfar,alsoinciudestheoperationcommandsdescribed
below.
Originsearch
OriginsearchcanbeperformedbypressingtheORIGINSEARCHkeyon
theteachingbox、
●Whentheoriginsearchfunctioncompletes,dataO.OOOOisdisplayed、
⑳
rSEQuENCE=rDATA-一
「BK「「SQ「PT+/_INTERPOLATION
rSEQUENCE「rDATA-一「
「BK-「「SQ「PT+/_INTERPOLATION
Originreturn
OriginreturncanbeperformedbypressingtheORIGINBACKkeyonthe
teachingbox.
L
●Whentheoriginreturnfunctioncompletes,dataO,0000isdisplayed.
1ー⑮
rSEQUENCEr－DATAr
「BK「「SO「PT+/_INTERPOLATION
rSEQUENCErrDATAr
「-BK「「SQ「PT彦1NTERPOLATION
Note:
Originreturnshouidbeperformedaftertheoriginhasbeendetermined
byfirstexecutingeitheroriginsearchorforcedorigin.
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Eme『gencyst叩
Thisfunctionisusedwhenitisnecessarytostopthepositioning
operationimmediatelyandisvalidduringoriginsearch,originreturn,
manualoperation,stepexecution,etc,
POsitiOncontrolunit
㊤BUSY
Toeffectanemergencystop,presstheEMERGENCYkeyonthe
teachingbox.Whenthisisdone,thevoltageoutputisinternallylowered
toOVandtheemergencyandimmediatestoprelay(CHn+3,bitl5)is
turnedON.Theemergencystopofthepositioncontrolunitisindicatedby
blinkingoftheBUSYLEDindicator.Tocanceltheemergencystop,the
followingfourmethodsareavailable.
●SetthemodeselectorswitchonthefrontpanelfromtheLOCALtothe
REMO↑EpositionandthenbacktotheLOCALposition.
●SettheREMOTEmodefromtheLOCALmodeandthenbacktothe
LOCALmode,usingtheexternalLOCALcontact,
●Turnonpowerandthenturnitoff.Thenturnitbackon.
●EitherturnONthePCinterruptrelay(CHn+1,bitl3)orturnONthe
interruptsignalo{theexternall/Oconnector,
`
WhenthepositioncontrolunitisintheLOCALmode,therearethe
foliowingtwomethodstocanceltheemergencystopstatus,
OPresstheCLRkeyontheteachingboxkeyboard,
●TurnONtheinterruptsignaloftheexternall/Oconnector,
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6.4Datasaveandreference
Theadapterbox(3G2A5-IFIOI-E)canbeconnectedtotheposition
controlunittoenabledatasaveandreferenceoperatbnstoexternal
memones,
口[コ〔ヨ
ロ〔コ[口回
[コ[〕〔口固
[]画[iiコ圃
6.4.1ADAPTERBOXCONFI6URATION
OWhentheadapterboxisconnectedon-linewiththepositioncontrol
unit
－一⊂コ一〇」さOO
⊂o≡ωoO
Retrieval(PLAY)
Verify(VER)
Save(SAVE)
(RS・422)
×OΩ
」2α8<
OWhentheadapterboxisoff-line
饗dc鑑
領㎏ゐ%奄り
(RS-232C)
Σ三〇コω
」Φ≧O江
5V
(3A}
(3G2A5・PSIO3)
×Oρ」Φ一〇⑩℃<
螺藁ヅd
/刈e雨ノ
save
酪㎏
暢,
(RS-232C)
Printer
○○
Cassettetape
Printer
Note:
Whentheadapterboxisoperatedoff-line,theinternalRAMoftheadapter
boxisbackedupbyacapacitor,sodatacanonlyberetainedforabout2
hours.Whentheadapterboxisusedlndependentofthepositioncontrol
unit,itshouldbeconnectedtoapowersupplyunit(3G2A5-PSIO3).
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6.4.20PERATIONPROCEDURE
PoweraPPIication
Confirmthatthepowersupplyisfunctioningproperlyandthatitissetto
thepositioncontrolunitoperationmode,(Atthistimethereshouldbeno
displayintheFILENO.field、)Theadapterboxhasthreedifferent
operationmodesthatareselectedbyoperatingthefunctionkeysshown
inthefigurein6.4.1,Adapterboxconfiguration.Thesemodesare:
Unltmode
Printermode
Cassettemode
ThecorrespondingLEDwilllighttoindicatetheselectedmode.
IFIOI
ADAPTεRBOX
omRon
●      POWε…R                ERROR
●      UNITMODE                VERIFY
        CASSE][rEMODE           PLAY
        PR困TERMODE             RECORD
↑↑
OperationFunctionindicaters
れ　ユ　
i"d`cato「SrFILEN。・「
一コ
●      POWER
●      UNITMOD∈
        CASSETTEMODE
        PRINTERMODE
Unitmode
Thisisthedefaultmode,thatis,thismodeisautomaticallyselectedwhen
powerisapplied.lftheadapterboxissetinanothermode,unitmodecan
beselectedbypressingtheUNITkey.
ThefunctionsoftheadapterboxcanbeexecutedbypressingthePLAY,
REC,orVERkeys.
REC
Sendstheuserdata(position,parameter,andspeeddata)inthe
RAMofthepositioncontroiUnittotheRAMoftheadapterbox
)
PLAYSendstheuserdataintheRAMoftheadapterboxtotheRAMof
thepositioncontrolunit
VERVerifiesthecontentsoftheadapterboxRAMagainstthecontentsof
thepositioncontrolunitRAM
、
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◎      POWER
        UNITMODE
        CASSETTEMODE
◎      PRINTERMODE
Printermede
ThismodeisseiectedbypressingthePRTkey.Operationbegins
whentheRECkeyispressed.TheuserdataintheRAMoftheadapter
boxisprintedoutinthepredeterminedformat.Atthistlmetheuserdatais
checkedandifanyerrorisfound,theappropriatemessageisincludedin
theprinteut,
●      POWER
        UNITMODE
●      CASSEτ丁εMODE
        PRINTERMODE
Cassettemode
ThismodeisselectedbypressingtheCMTkey,Operationbegins
whenthefilenumberisinputfromthenumerickeypad.
E]回回
[i]回回
EIヨ回
回
rFILENO・－
NOte:Whenthefi(enumberisnotset,OOOOOOOOisassumed、lfyouhave
forgottenthefilenumber,pressingtheOandSETkeyswi"causethefile
numbertobeignoredandallowstheusertomovetothefohowing
procedures.
Thissetting,however,isresetwhenthecassettemodeisleft.
RECSavestheuserdataintheRAMoftheadapterboxtothecassette
tape
PLAYLoadsthecontentsofthetapetotheRAMoftheadapterbox
VERVerifiesthecontentsofthetapeagainstthecontentsoftheadapter
boxRAM
、
εrror
Therearetwotypesoferrorsthatcanoccurineachoperationmode.
●Run,transmissionerrors,etc.,duringoperation
◎Syntaxerrorsjntheuserdatadetectedduringoutputtotheprinter
lnthefirstcase,thenatureoftheerrorcanbeascertainedbyexamining
whichLED(s)(error,function,andoperation)isilluminated.Forexamp[e,
ifaframingerroroccursduringthePLAYoperationincassettemode,
operatbnw川haltandthedispiayatthistimewillbeasshownbelow,
～ノ!
IFIOI
AOAPTERBOX
omRon
◎      POWER   ●      ERROR
        UNI↑MODE               VERIFY
o       CASSE打EMODE    ㊤      PLAY
        PR刑花RMODε            RECORD
↑↑
OperationmodeFunCtiondisplay
indicatorsindicaters
rFILENO・一「
一
6-83
---------------------[End of Page 7195]---------------------



Basicoperation
Duringprintoutoftheuserdata,checksareperformedforthefollowing
threetypesofsyntaxerrors.Themessagesprintedatthistimeandtheir
meaningsareasfOllOws:
.V,OVER
●Thestartingspeedexceedsthemaximumspeed
OThemaximumspeedexceedstheIimitvalues
●Thesetspeedexceedsthemaximumspeed
POSOVER
●Thepositiondataisoutsidethelimitzone
PATTERN
●Thecombinationofpositionpatternsiserroneous
CLRkey
Thiskeyhastwodifferentfunctions.
●Duringoperation,pressingthiskeywillaborttheoperationandcause
theadapterboxtoenterawaitstateforinputoftheREC,PLAY,orVER
key,
●lfanerrorhasoccurred,tocleartheerrorandextinguishthe
correspondingLEDdisplay;theadapterboxenterswaitstateforinput
ofREC,PLAY,orVERkey.
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6.4.3PRINTERSPECIFICATiONS{EXAMPLESWITHEPSONPRINTERS}
ThefollowingEpsonprinterscanbeconnectedtotheadapterbox.
Becausetheserialinterfacehasoptionsforalloftheseprinters,the
interfaceslistedbelowmustbeinstalledintheprinterbeforetheycanbe
used.
Printer Interfaceboard
FX-80   #81450r#8143
RX・80  #81450r#8143
MX-80{TYPEI鋼}  #8145
MX・80{TYPE川   #8145
　
、
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TheDIPswitchsettingsfortheserialinterfaceboardandtheprinterare
shownbelow.
FortheFX-80printer
溜FF
園
圃口口[]口口口口
SW2
8:F田:IF
234
FortheRX-80printer
Removalmethodfortheprintercasingls
describedintheuser'smanualoftheRX-80
88司
口
O
㎝
目口ロロロロ
8765432】
W
…郷
蹴
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＼
PrintoutexamPle
ADDRESS         POSmONDATA                      
BANK    SEQUENCE        PATTERN POSITION        VELOCITY        ERROR
@10     00      1       +200    誉0     
10      01      1       +300    蒼0     
10      02      1       +400    憂0     
10      03      0       +500    蒼0     
10      04      0       +50     養0     
10      05      1       +60     祈1     
■■●
11      92      1       昔一70  穏9     
11      93      1       養一70  普O     
11      94      1       祈一70  升9     
11      95      0       養一70  等0     
11      96      1       0       借9     
11      97      0       静+70   祈0     
11      98      0       養+70   曽9     
11      99      0       0       誉0     
12      00              +5              
Nete:Positiondatamarkedwithanasterisk(★)isincrementaldata.IntheBANK
fjeld,theunitpricesign(@)lndicatesthatthepositiondatahasabank
endattribute.
　
、
PARAMETERDATA                           
ADDRεSS        PARAMETER       DATA    DIMENSION       ERROR
2000    DIMENSION       1       mm      
2001    PULSERATE       1.0000  mmlpulse        
20022003        UMITZONE        +9999xtOOOO-9999x1.0000 mm      
2004    BACKLASH        1x1.0000        mm      
2005    MAX.VEしOCITY   10000x1.0000    mm/sec  
2006    STARTVELOCITY   Ox1.OOOO        mmlsec  
2007    DATAFORACCELERATIONAIVDDECELERATION     0.02    SEC     
2008    NEARZERO        5x1.0000        pulse   
2009    DWELLTIME       0.01    SEC     
2010    SEARCHDIRECTION 1       CW      
2011    ORIGINCORRECTION        Ox1.0000        mm      
VELOClTYSETDATA                                 
ADDRESS KEYNO   DATA    DIMENSION       NOTE    ERROR
4000    畳0     0.1000  mm/sec  RETURN  
4001    静1     O.2000  mm/sec  SEARCH  
4002    骨2     O.3000  mm/sec  MANUAL  
4003    祷3     0.4000  mm/sec          
4004    善4     0.5000  mm/sec          
4005    祷5     0.6000  mm!sec          
4006    待6     0.7000  mm/sec          
4007    井7     0.8000  mm/sec          
4008    借8     0.9000  mm/sec          
4009    祈9     1.0000  mm/sec          
静養静ERRORGUIDE静養昔
1.V.OVER
2.POSOVER
3.PATTERN
STARTVEiLOC|ＴY>LIMITVELOCIＴY
MAXVELOCITY>LIMITVELOCITY
SETVELOC「ry>MAXVELOCITY
POSITION>LIMITZONE
ARRANGEMENTPATTERNEiRROR
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Chapter7
Connectingexternalinput
7.1Exte『nalinputs
ThedeSignofthepositioncontrolunitassumesthattheexternalinputs
shownbeiowwillbeconnected,
＼
/
CCW
OriginvicinityinputCW
12to24VDC
Externalinterrupt
Origin
Vicinityoforigin
CWtimit
CCWlimit
Emergencystop
Local
lmmediatestop
CWlimit
                ●●CCW{imitOrig}ninput                         oo              oo                              ●●
                                                                                                
                                        f2to24VDC                                                       
                                                                                                
◎      1       A                                                                               
◎              B                       1書                     ;♀                             
◎      2       A                                                                               
◎              B                                               lnterrupt                               
◎      3       A                                                                               
◎              B                                                                               
◎      4       A                       1                                                       
◎              B                                                                               
◎      5       A       ●●Emergencystop                                                                       
◎              B       ooLocal,                                                                        
oolmmediatestOPPositioncontrolunitI/Oconnector                                                                                          
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Connectingexternalinput
Theexternalinputsmustbeintheconditionsdescribedbelowinorderfor
positioncontrolunittoperformpositioning.
EmergencystoP
READY
CWlimitLS
CCWlimitLS
NC;OFF〈closed)
NO;ON(ciosed)
NC;OFF(c[osed)
NC;OFF(closed)
lftheseconditionsarenotestablished,thepositioncontrolunitandthe
teachingboxwillindicatethiswiththefollowingdisρlays.
Condition
EmergencystOP
relayisopen
Immediatestop
relayisopen
Positioncontrolunitdisplay
8USY
BUSYLEDblinks
RUN
Remoternode
Localmode
RUN
Displayissameasduringnormal
operatl◎n
Teachingboxdisplay
EMERGENCYLEDlights
Displayissameasduringnormal
Operation;ifattemptismadeto
eperatepositioncontrolunitERROR
LEDwilllight
Note=PowersupPlyforexternalinputsshouldbeturnedONeitheratthesame
timeorbeforepowerisappliedtothepositioncontrolunit,
GROUNDING
Thefollowingschemesarerecommendedforconnectingthegroundsof
theshieldedwiresforapulsemotororaservomotor,
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Connectingexternalinput
胃
Pulsemete『
Theshieldofthecablebetweenthepositioncontrolunitandthepulse
motordrivershouldbeconnectedtoOVterminaloftheexternalpower
supply.
Position
controi
unit
rdriver
Servomotor
Theshieldofthecableusedtocarrythevoltageoutputfromthepositjon
controlunittotheservomotordrivershouidbeconnectedtotheGND(LG
andFG)terminalsofthedriver.
Theshieldofthecableusedtotransmitthefeedbackpulsefromthe
rotaryencodertothepositioncontrolunitshouldbeconnectedtotheOV
terminaloftheencoderpowersupply(5V),
Position
C◎ntrol
unit
Motordriver
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OWhennecessary,itisalsopossibletoconnecttheGNDofthedriverto
theLGandFGoftheC500powersupply.
rdriver
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Connectingexternalinput
1
O
‖
Il
川
O
D
‖
1●ll●1
●
o
ThetwosetsofDIPswitches(6bitseach)ontherearpaneioftheposition
controlunitshoujdalsobesetaccordingtotheconditionsunderwhich
positioningistobeperformed,
OForusewithapulsemotor
NF
o㏄
1NoencoderZphase
2Parameterwriteenable.
3Pulsemotor
4Zphaseactive`'H"
5,6Multiple:×0
ON
OFF
OFF
OFF
ON,ON
OForusewithaservomotor
WhentheencoderZphaseisnotusedandtheencoderoutputisactive
"L":
NF
o㏄
1NoencoderZphase
2Parameterwriteenable
3Servomotor
4Zphaseactive"L"
5,6Muitiple:×1
ON
OFF
ON
ON
OFF,OFF
●FOruSewjthaservomotor
WhentheencoderZphasejsusedandtheencoderoutputjsactive"H``:
MパF.
oo-
1EncoderZphase
2Parameterwriteenable
3Servomotor
4Zphaseactive"H"
5,6Multiple:×4
NF
o㏄
123・456日目日日日日
.・曇
u
UsedtosetOptimumgain
{9袈㍑澗:灘糠;8:
iinesaresVandpos従ion
loopgainissettox1
OFF
OFF
ON
OFF
OFF,ON
・WhenON,speedcom・
mandvoltageisoutput
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7.21nte『nalsetting
Theinternalsettingsarethosesettingsthatmustbeperformedbythe
userprogrambeforepositioningcanbeperformed.
Scanclock
Thescanclockisrequiredtoestablishtimingfordatacommunications
betweenthePCandthepositioncontrolunit,Thescanclockrelayis
CHn+1,bit4sotypicalprogramstoprovidethisclockareasshown
below,
Scanclock
-
CHn+1,bit4
Scanclock
CHn+1,bit4
OnescanOnescanOnescan
「                              ヒ「
        一                      
                                
4」T_.          ●-T・・        ・T-←  
2ms≦T≦100mこ
Note:
EnsurethatscantimeTdoesnotexceed400ms,
Ope『ationmode
Thisinputisrequiredtoinformthepositioncontrolunitofthecurrent
modeofthePC.ThepositioncontrolunitdeterminesfromtheONorOFF
stateofthisrelaywhetherthePCisinrun(RUNorMONITOR)orprogram
mode.TheoperationmodereiayisCHn+1,bit7soatypicalprogramto
providethissignalisasshownbelow.
61130p・rati。・m。de
巳F-一ー一〇
NO「elayCHn+1,bit7
●1fthescanclockisnotset,thepositioncontrolunitwillacceptonly
executioncommandssentfromthePC、Thesecommandsare:
Startshaft
Pause
Originreturn
Forcedorigin
Homeshift
PCinterrupt
Originsearch
Stop
●lfoperationmodeisnotset,thepositioncontrolunitwillassumethat・
thePCisinprogrammodeandwillonlyfunctioninIocalmode.lfthe
teachingboxisnotconnectedinlocalmode,theBUSYLEDwillblink
andtheCOMMLERRORLEDwillilluminate.
BUSY
COMM.ERR
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Chapter8
Origindetermination
Beforepositioningcanbeperformed,itisfirstnecessarytofixtheorigin,
whichservesasareferencepositionforallsubsequentoperations.
8.10riginloriginvicinityinPut
＼ーノ
12to24VDC
Origin
Vicinityoforigin
CWLimit
CCWIimit
Emergencystop
L㏄al
lmmediatestop
CCW
Originvicinity
Origininputinput
CW
        ●●CCMimit                                     oo      oo                      CWlimit ●●
        `                                               ㊨                              
                                        12to24VDCI■、  」                                      
                                                                                        
◎      1       A                                                                       
◎              8                       1.                                              
◎      2       A                                                                       
◎              B                                                                       
◎      3       A                                                                       
◎              B                                                                       
◎      4       A                       一                                              
◎              B                                                                       
◎      5       A       EmergencystOP                                                           
◎              B       ooLocal                                                         
        oolmmediatestOPPOSitionCOntrolunitl/OCOnnectOr                                                                          
、
Note=TheimmediatestoprelayshouldbeONwhenthepositioncontrolunitcan
performpositioning.
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Origindetermination
ORIGIN/ORIGINVICINI'『YtNPUT
AnexampleforinputtingtheorigiBandoriginvicinitysignalsareshown
below,
Origin
Originvicifiity
ON
OFF
Searchdirection
Originvicinity/origin
inputsensor
o
lnthisexample,theorigin/originvicinityinputturnsONwhenthedogis
detectedandthisbecomestheoriginvicinitylnput,Whenthisinputturns
OFF,theoriginsignalisinput.
Forthesensor,useofadevicewithnochattering,suchasaphotoelectric
orproximityswitch,isrecommended.(FortheCWandCCWIimitinputs,
alimitswitchmaybeusedwithnodifficulty.)
Thetimihgwithwhichtheoriginandoriginvicinityinputsarelnputisas
shownbelOW.
1
Origin.・・VIClnlty・mput       NOcontact       ON      Originvicinityinputisrecognizedattherisirlgedge(OFF→ON}oftheinput.
                ↑      
                OFFOFF  
                Signallev剖12to24VDC↓OVOV      Whenthevoltageismonitoredatthe3Aterminalofthepositioncontrolunitl/Oconnector,theinputtimingisasshownontheleft,withthefallingedgeactive.
Origin・1nput   NOcontact       ON      OrigininPutisrecognizedatthefa川ngedge(ON→OFF)ofthemput.
                、'     
                OFFOFF  
                Signallevel・12to24VDC12to24VDC Whenthevoltageismonitoredatthe2Bterminalofthepositioncontrolunitl/Oconnector,theinputtimingisasontheleftwiththerisingedgeactive.
                ↑      
                OVOV    
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Origindetermination
8.20riginsearch(CHn+1,bitl4)
Originsearchisusedtodeterminetheabsolutemechanicalorigin.lfthis
inputissharedwiththeoriginandoriginvicinityinputsdescribedearlier,
thefollowingthreemethodsexistfordeterminingtheorigin.
Conditions
●TheservomotordoesnotusetheZ
phaseoftherotaryencoder
eArotaryencoderisnotusedforthe
controlofthepulsemotor
●TheservomotorusestheZphaseof
、therotaryencoder
|
、G。te,
ThepulsewidthoftheencoderZphase
mustbeatIeast2ms。Themanual
operationspeedmustbereducedenough
tomaintainthispu[sewidth.
●Theorigincorrectionparameter
data{address2011)hasbeenset
Note:
Theorigincorrectiondataisusedwhen
mechanicalfactorsmakeitimpossible
toobtainapreciselocationforthe
origin,forexarnpleifthereisa
differencebetweenthemechanical
originandtheZphaseoutputofthe
encoder.
|nputstate
OriginSearchspeed
Manualoperationspeed
Ospeed
躍_」=コー_
OriginvicinityinputOrigininput
Originsearchspeed
Manualoperationspeed
Ospeed
Originvicinityinput
[EncOde・Zphase
Origininput
Originsearchspeed
Manualoperationspeed
Ospeed
。9,vj=コ_L
Vicinityinput
|
ロ
EncoderZphase
O・igi・inputii
ー
コロ
Origincorrectiondata
Remarks
Theshaftrotatestowardtheoriginat
theoriginsearchspeed;whenthe
vicinityinputgoesON,thespeed
changestothemanualoperationspeed
thatcontrolsthismovement;theorigin
isthelocationwheretheoriginvicinity
inputturnsOFF.
Theshaftrotatestowardtheoriginat
theoriginsearchspeed;whenthe
vicinityinputgoesON,thespeed
changestothemanualoperationspeed;
thevicinityinputturnsOFFandthe
firstencoderZphaseinputafterthatis
takenastheorigin.
Theshaftrotatestowardtheoriginat
theoriginsearchspeed;whenthe
vicinityinputgoesON,thespeed
changestothemanualoperationspeed;
thevicinityinputturnsOFF;afterthe
firstencoderZphaseisinput,theshaft
continuestomovetheamountspecified
bytheorigincorrectiondata;theloca-
tionwheretheshaftmovementstopsis
takenastheorigin.
'
、
Theexamplesaboveshowhoworiginsearchcanbeusedtodetermine
theorigin,Atthemechanicallocationdeterminedastheorigin,boththe
commandandtheerrorcounterareclearedandthelocationisstoredin
memory・
←-0
一〇
Allpositioningoperationsperformedthereafterwillrefertothislocationas
theorigin.
}
Note:
Thetransitionfromoriginsearchtomanuaioperationspeediscontro目ed
bytheacceleration/decelerationtable.Thevicinitylocationshould
thereforebesetsothatthereisenoughtimetodeceleratetothemanual
operationspeedbeforetheorigininputisreceived.
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Origindetermination
Originsearchisperformedasshownbelowdependingonthepositionof
theshaftbeforeoriginsearch.
Conditions
Positionbeforeoriginsearch
BetweeRtheCCWinputand
andoriginvicinityinput
Whentheoriginvicinityinput
isON
Betweentheoriginandthe
CWi叩ut{includingthe
origin)
-う←3
Originalvicinityandorigininputsareshared.
Intheparameterdata,theoriginsearchdirectionisspecifiedasCW.
↑heen{=oderZphaseinputispresent
Originsearchoperation
Searchspeed
CCWinput
CW-
Manualoperationspeed
OriginvicinityOrigin
CWinput
CW-－
CCWinputOriginvicinityOrigin
CWinput
CW－
CCWLS
Originvicinity・Origin
CWLS
Remarks
Theshaft,rotatingintheCWdirection,approaches
theoriginatoriginsearchspeed;whenthevicinity
inputgoeseN,thespeedchangestomanual
operationspeed:theshaftstopswhenthefirst
encoderZphaseisreceivedafterthevicinityinput,
Theshaftmovementproceedsatoriginsearch
speedintheoppositedirection{CCW)ofthesearch
direction;theshaftpassestheoriginvicinityonce
sndthenreversesdirectionwhentheshaftpasses
theoriglnvicinityagain{thistimeintheCW
direetion};thespeedchangestomanual◎peration
speedandstopswithinputofthefirstencoderZ
phaseafterthevicinityinputturnsOFF.
Theshaftmovementproceedsatoriginsearch
speedintheCWdirection;whentheCWLSturns
ON,themovementreversesdirectien:themove-
m旬tpassestheoriginvicinityandreverses
directionagain;thistimewhentheoriginis
passedinthesearch{CW)direction,speedis
reducedtomanualoperationspeed;theshaft
movementstopswithi叩utofthefirstencoderZ
phaseafterthevicinityinputturnsOFF,
Theconditionofthepositioncontreiunitdatabusandhandshaking
channel(CHn+2,CHn+3)aftercompletionoforiginsearchisshownin
thefollowingtable.
、
CH      Bit     Description     Remotemode      Localmode
CHn+2   Oto15   Positioncontrolunit→PCdatabus  Currentposi・tiondata:・execut{onaddress        0000
CHn+3   0       ACK     OFF     ON
        1       DATAItransmit   ON⇔OFF OFF
        2       DATA2transmit   ON⇔OFF OFF
        3       Programdatatransmit     OFF     OFF
        4       NCRUN   ON      OFF
        5       Handshakingerror        OFF     OFF
        6       Currentpositiondatatransmit     ON⇔OFF OFF
        7       Executめnaddresstransmit        ON⇔OFF OFF
        8       BUSY    OFF     OFF
        9       Sequenceend     ON      ON
        10      Origin  ON      ON
        11      Bankend ONorOFF ONorOFF
        12      CNCerror        OFF     OFF
        13      lnterrupt       OFF     OFF
        14      Near・zeroposition      ON      ON
        15      .Emergencyandimmediatestop      OFF     OFF
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＼
8.31Forcedorigin(CHn+1,bM1)
Origindeterminationshouldbeperformedbytheforcedorigininthe
followingcases:
Owhenthereisnotenoughspacebetweentheoriginandtheorigin
vicinitytopermittheshafttodeceleratetomanualoperationspeed
Otofrequentlymovetheorigininordertoperformpositioningoperations
fromtheneworigln
4-一一一〇
ぐ一一一一■0
ー
WhenthisrelayturnsON(risingedgeactive),boththecommandandthe
errorcountersareclearedtoOandthepositionatthattimeisrecordedas
theoriginlocation,Notethatforcedoriginiseffectiveonlywhentheshaft
movementisstopPed,
Forcedoriginre{ay
Theconditionofthepositioncontrolunitdatabusandhandshaking
channel(CHn十2,CHn+3)aftercompletionofforcedoriginisshownin
thefollowingtabIe.
、
CH      Bit     Description     Remotemode      Localmode
CHn+2   Oto15   Positioncontrolunit→PCdatabus  Currentposトtiondata;◆executIonaddress 0000
CHn+3   0       ACK     OFF     ON
        「1     DATAItransmit   ON⇔OFF OFF
        2       DATA2transmit   ON⇔OFF OFF
        3       Programdatatransmit     OFF     OFF
        4       NCRUN   ON      OFF
        5       Handshakingerror        OFF     OFF
        6       Currentpositiondatatransmit     ON⇔OFF OFF
        7       Executionaddresstransmit        ON⇔OFF OFF
        8       BUSY    OFF     OFF
        9       Sequenceend     ON      ON
        10      Origin  ONorOFF ON
        11      8ankend ON      ONorOFF
        12      CNCerror        OFF     OFF
        13      lnterrupt       OFF     OFF
        14      Near・zeroposition      ON      ON
        15      Emergencyandimmediatestop       OFF     OFF
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8.40riginreturn
Thisfunctioncausestheshafttoreturnfromanypositiontotheorigin(as
determinedbyoriginsearchorforcedorigin).Originreturnisperformed
eitherwhentheoriginreturnrelayisturnedONfromthePCorwhenthe
originreturncommandiskeyedinfromtheteachingbox.
Currentposition
Position
Byaccelerationldeceierationtable
Originreturnspeed
Origin
Note=
lnterruptandpauseinputsareacceptedduringoriginreturn.During
originsearchhowever,thesetwocommandsoniycausethesearch
operationtoabortanddonotfulfilltheiroriginalfunctions.
Theconditionofthepositioncontrolunitdatabusandhandshaking
channel(CHn+2,CHn+3)aftercompletionoforiginsearchisshownin
thefollowingtable,
、
CH      Bit     Desc巾tion      Remotemode      Localmode
CHn+2   Oto15   Positioncontrolunit→PCdatabus  Currentposi-ti加data;exe四tionaddress   0000
CHr1+3  0       ACK     OFF     ON
        1       DATAItransmit   ON⇔OFF OFF
        2       DATA2transmit   ON⇔OFF OFF
        3       Programdatatransmit     OFF     OFF
        4       NCRUN   ON      OFF
        5       Handshakingerror        OFF     OFF
        6       Currentpositiondatatransmit     ON⇔OFF OFF
        7       Executionaddresstransmit        ON⇔OFF OFF
        8       BUSY    OFF     OFF
        9       Sequenceend     ON      ON
        10      Origin  ONorOFF ON
        11      Bank臼d ON      ONorOFF
        12      CNCerror        OFF     OFF
        13      lnterr叩t       OFF     OFF
        14      Near-zeroposition       ON      ON
        15      Emergencyandimmediatestop       OFF     OFF
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Chapter9
ノ
ー
、
ErrorproceSSIng
Thepositioncontrolunitissueswarningsfortheerrorsdescribedonthe
followingpages.Thebasicflowchartfortroubleshootingerrorsisas
shownbelow.
        (・・・…ccu・s)        
                1
        Checkingerror   
        Readerrorcodetoidentifyerror    
                ●
        RemOvethecauseoferro「  
        †)Replacethebattery2)Executeemergencystoptocleartheerror3)Moveshanfromlimitinput4)Correctdata5)Correctprogram  
                }
        Function了eset  
        Pe汁ormoneoftheseoperations:1}TumpowerSUPPIyOFFthenONagain2}OperatetheLocal/Remoteswitchonthefro朗panelofthepos貰ioncontrolunittoshi恒romthecurrentmodeandthenbackagain(local→remote→10CalOrthereVerSe}3)Usetheexternalin・puttopedormthesameOperationasdescribedin2)above4)Others    
                一
        (E㈹・dea・ed)  
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Errorpr◎cessing
9。11≡『『0『list
                                                一一.   
Error           Cause   Display                 Remedy  !
                一ーー一↑heemergenCyStOpexternai       TheRUNLEDlightsupandthe                 Closetheextemalemergencyinputand        
                inputisOPENorernergency BUSYU…Dblinksatintervalsof                     turnONexternalinputorPCirlterrupt       
                stophasbee【inPutfromthe        0.5s;emergencyandimmediate                      reby{CHr1+1,bit13}.     
                teachingbox.    stoprelay{CHn+3,bit15}tums                      lnthelocalmode,presstheCLRkey   
                        ON.However,theRUNLED                    ontheteachingboxorttjrnONex一   
EmergencystOP                   goesoff inthelocalmode.         ternalinterruptinputtoclear↑heemergencystopinput.However,when  
{1000)                          o       .RUN    thepulsemotorisused,aCNCerroroccurs.Refertothedescriptbnofthe   
                                ①      BUSY    CNCerrorbelow.  
                                                        
                一一一  一...                           
                Theimmediatestopextemal Ｔh6RUNLE…D{ightsupandthe                      Closetheextema}immediatestop    
                irlputisOPENwh目ethe    BUSYLEDblinksatintervalsof                      i叩ut.However,whenthepulsemoτor        
                positioncontrolunitiSper,       1.Os;theemergencyandimmedi一                    isused,aCNCerroroccurs.Referto  
                formingpositioning.     atestoP{CHn+3,bit15)relay                       thedescriptionof廿1eCNCerrα    
                        turnsON.HowevertheRUN                   below.  
                        LEDgoes offinthe        loca;mode.              
lmmediatestop                                                   
{1100}                          ●      RUN             
                                ①      BUSY            
                                                        
        ∈rrorcounter   －Theinputfromtheencoderis      TheRUNalldCNCLEDslight                  a}Removethecauseoftheerror      
        overflow        tooslowandtheerrorcounter       up:CNCerror{CHn+3,bit12)                        ●MovetheworkawayfromtheCW      
        {2000}  valueoverf}OWS  relay加msON.                    orCCWLS.        
                .                               ●Removethecauseoftheoverflow   
        LimitLSON       Theworkhasturnedonthe                           error.  
        {2100}1 CWorCCWLS               ●      RUN     ●Correctthepositiondata.●Correcttheattribute. 
        `Softwarelimit  Apositbnvaluethatexceeds                :1              ●Checkthespeeddata.    
        valueoverflow   thesoftwarelimitshasbeen                :               ●CbsetheemergencystoP. 
        1(2200} set.            ●      CNCERROR        ●Closethe而mediatestoP.        
        `       Anattempthasbeenmadeto                          b}TumOFFpower.  
        Patterr】error1{2300}   reVerSethemOVementdirectionwithdatahavingattributeofpattern1.                           c}TurnONpower.PerformoriginSearChandresUmepOsitiOning.bりOperatetheLocal/Remoteswitcho「localswitchoftheexternal        
CNCerror        Patternerror2{2400}     Anattempthasbeenmadetore∨erSethemOVementdirectionwiththeendbankanddatahavingattributeof                                ◆lnput.cりPerfomoriginsearchandresume.■●pos{tlonIng・        
                pattern1.                                       
                　                                      
        Datasetting     Positiondataandspeeddata                                        
        error1  donotexistintheaddress                                  
`       {2500)  havingattributeofpatternt                                       
        Datasetting     Positiondataandspeeddata                                        
        error2  donOtexistintheaddress                                  
        {2600}  havingattributeofpatternO.                                      
        Emergency       Theernergencyorimmediate                                        
        andimmediate    stopsignalisi叩utwhena                                  
        stOP{2700}      pulsemotorisused.                                       
        Datasetting     Theoriglnreturnspeed,                                   
        error3  originsearchspeed,and                                   
        (2800}  manualspeedarenotset.                                   
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Error
、
ー
COMM.
error
BCDerror1
{4000}
BCDerrer2
{4100}
BCDerror3
{4200}
Timercheck
error
(430e}
Datasetting
error1
{4400}
Datasetting
error2{4500}
Datasetting
error3
{4600}
Datasetting
error4
{4700}
Parameter
writedisabte
{4800}
Batterylow
(8000)
Cuase
Theaddressofthedata
transferredfromthePCto
NCisnotinBCD.
Thefirstwordofthedata
transferredfromthePCto
NCisnotinBCD.
Ｔhesecondwordofthedata
transferredfromthePCto
theNCisnotinBCD.
ＴheintervalsbetweenPC・to-
NCcommunicationistoo
long{e.9.,whentranSferring
three-worddatarthesecond
wordisnottransferredeven
afterthefirstwordhasbeen
received}.
白Ｔhedataintheaddressis
notinaccordancewiththe
predeterminedrules.
Patternlissetwiththe
endbank.
Anattemptismadetoseta
valueexceedingthepreset
maximumvatue.
Anattemptismadetoseta
valuefallingbelowthe
preSetminimUmva}Ue.
Anattemptismadetowrite
aparameterWhenparameter
writeisdisabledbytheDIP
switch、
ＴhesupPlyvoaltageofthe
backupbatterydrops.
Display
TheCOMM.LEDlightsup;
handshakeerrorrelay{CHn+3,
bit5}turnsON.
COMM.ERROR
TheRUNandCOMM.LEDs
btink.
①
①
RUN
COMM.ERROR
Remedy
}
a
ラ
b
)
C
d)
Readthesecondwordofthe
errorcodetocheckthe
causeoftheerror.
Reviewthetimingoftheuser
program・
TumONarelay(CHn+1,bit6)
toclearthehandshakeerror.
Restartconnumicationfromthe
beginningoftheuserdata.
a)TumOFFpowerandreplacethe
battery.
b)Settheuserdataintheposition
controlunitagain.
c)Performoriginsearchtodetermine
theoriginandresumetheposition-
lng・
}
/
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9.2Priorityoferrorcodes
lftwoormoreerrorsoccuratthesametime,theprioritybywhichone
errortakesprecedenceovertheotherwhentransferredfromthe`position
controlunittothePCisasfollows:
High
1000
2000
4000
Low
8000
9.3Seconddataoferrorcode
9.3.1EMERGENCYSTOP,IMMEDIATESTOP,CNCERROR,BATTERYLOW
15
14
13
12
1
1
10
9
8
7
6
5
4
3
2
1
0
0
0
0
匝①=Φ蔓一〇5「
LDIP、wit,h－LE.t。mal,。ntact－
O廿Φ亨8=8δ「〇ニゴΦ
OユくΦ「N℃コ①ωΦ
mo「ωΦミoヨoδ「o日二器ヨoδ「
O③一〇≦⊇=ΦΦ⊃③σ一Φ、q…切①σ一Φ
mコ8αΦ;呂3ω9巴
蚕∋Φ合志Φωδ▽
「OO包
m∋Φお雪o<ωδ℃
OO≦こ　ヨー一「ω
O<<一一ヨ一一「切
≦oゴぞo→9ロゴ
O「6ヨ
mる∋①=⊃貧「毛→
Note:Openingandclosingofanexternalcontactarerepresentedby"o"and
"1",respectively.However,theOFFandONpositionsofaDjPswitchare
respectivelyexpressedas"o"and"1".
9.3.2HANDSHAKEERROR
lncaseofanerror,thepositioncontrolunittransfersthedatainwhichthe
errorhasoccurredasistothePC,alongwiththeerrorcode,
Forexample,ifanattemptismadetotransferthisthree-worddata,the
errorcodewillbeasfollows:
、
Errorcode
lst2nd
wordword
lOOO990AOO20→4100990A
lntheaboveexample,oftheaddress,thefirstdata,andtheseconddata,
theseconddataisnotinBCD,Therefore,thepositioncontrolunit
transferstothePCtheerrorcode"4100"followedbytheseconddata
`1990A"whichhascausedtheBCDerrortooccur.
9-4
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9.4Errorcodetransfer
lncaseanerroroccurs、thepositioncontrolunittransferstheerrorcode
tothePCtoinformtheuseroftheoccurrenceandcauseoftheerror.
9.4.1PROGRAMEXAMPLETeTRANSFERERRORCODETOPC
303306307
ProgramCurrentEffective
datapositionaddress
transferdatatranster
transfer
301     
        MOV
－日DataTtransler302    02
        DMOO1
        
        MOV
－→lata2transfer       02
        DMOO2
Dataioferrorcodeisstored
Data20ferrorcodeisstored
9.4.2ERRORCODETRANSFER
ト
CurrentpositlOndata
DATAI,DATA2
Errorcode
DATAI,DATA2
Effective
address
Currentpositiondata
DATAI,DATA2
Nete=
lfnoerroroccurs,thepositioncontrolunittransfersnoerrorcode、
.ート～
9・5
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Chapter10
＼
ApPiicationexamples
Thischapterdescribestheoperationsofthepositioncontrolunitaswell
astheprogrammingprocedureoftheprogrammingconsoieinactual
applications,takingaspecificexampleforwhenapulsemotorand
whenaservomotorisused.
10。10pe『atingP『ocedu『e
Thisflowchartshowstheprocedureforusingthepositioncontreiunit.
Motorandmotordriverselection    
1       
Extemalconnection       
        ,
Inlernalsetting 
`       「
Datase廿ing     
        ●
Testrun 
        「
Operation       
RefertoChapter7,ConnectingeXternalinput.
Referto6.2.1,Handshakingcommand.
}
Referto6.3.3,SettingPrOcedure.
RetertO6.2.2,Executioncommand.
}
Referto6.3,3,Settingprocedure.
10-1
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10-2
ApPlicationexamples
19.2.1PULSEMeTORANDDRIVERSELECTION
Nextanapplicationexampleisshownwhenthecontrolledsystemisa
puisemotor.ThespecificationsofthepuisemOtorare:
4.7VDC1.8A
1,8deg/step
Thesearetheconditionsunderwhichpulsesareinputfromtheinput
device(inthisexample,photomicrosensors)tothepositioncontrolunit:
Pulsevoltage:+3to+5V(fortruesignal),
Oto→-0.5V(forfalsesignal>
lnternalresistance:220Ω
Pulsewidth:20μsmin.
Risetime:2μsmax.
Thefollowingdiagramshowstheterminalarrangementoftheposition
controlunit,
Photocoupler
OrCWP・
②－CWP・一
③rCCWP・
◎-CCWP－
◎一・Pl
㊦一・P・
⑦一・P・
C。MOP4
1nputterminalsiordriverpulse
lnputterminatsfordriverpulse
Optionterminats
⑭r・C
㊦－AC
㊦rfND
Steppingmotor
Powerterminals
---------------------[End of Page 7222]---------------------
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Nextasingle-shaftworktableisshownwho$emotoristobecontrolledby
thepositioncontrolunit,lnthisexample,TypeEE-SG3M(OMRON)photo
microsensorsareused.
CCWlimitVicinityoforigin
/
CWIimit
                        一                              
                L                                       
                                        `               「『■■
                                規                      
                                                
        ・      r               `、`v                   F
                                        1               ●●
                                [                       
                                                        
                                                ..      
                                                        
                                        t)dE)(】                lool
                                                
                                        1               
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Positioncontrolunit
12to24VDC
ExternatinternＬpt
Origin
Vicinityoforigin
CWlimitzoneLS
1
2
3
CCWlimitzoneLS
Emergencystop
Loeal
lmmediatestop
5VDC
Encoder
(A)
Enc◎der
(B)
En◎oder
(Z)
Voltage
outPut
Pulse
outPutCW
Pulse
◎utPutCCW
Pulse
outPut
CW+CCW
Direction
ouゆutCW
DireCtion
outPutCCW
StOP・
十
十・
十
}
十中0
(
))
十一
((
))
十一
{(
))
÷一
((
))
十一
((
})
十一
((
))
十一
((
4
5
6
7
8
9
10
11
12
13
†4
15
16
A－B
A－B
A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
B
10・4
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12V
10.2.2EXTERNALINPUTCONNECTtON
Thisfigureshowsthewiringbetweentheterminalsofthepositioncontrol
unitandtheterminalsofthemotordriver,
Emergency
stOP
5V
lmmediatestop
†=2=3=4
eL
㊥
⇔
e
●
4
㊥
一
㊨'◆
●
■
L
CWP+lnputterminalsfordriverputse
(canbesetbyprogramtobeaninput
CWP-terminalfordriverpulse)　
CCWP+lnputterminalsfordrivefpulse
(canbesetbyprogramtobearotatior
CCWP-directionselectorterminal)
■
_L
⑤一・P1
⑥一・P2
⑦一・P3
ΩU=0∨
OP4
COM
Optionterminals
$
A
10
頁
11
B
12
百
13
Steppingmotor
⑭rAC
⑮－AC
⑮「LGND
PowerteminalS
〉コoコ
罫
」-エ≧'已O山江
蓼ー
O田
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10.2.31NTξRNALSE'「rlNG
Nowthattheobjecttobecontrolledhasbeenoutlined,attentionisturned
totheprogrammingusedforthecontrol,Theprograminthisapplication
examplewillperformthefollowingoperations.
●Uponpowerapplication,ittransferstheparameterdataandspeed
datastoredinthePC'sdatamemorytothepositioncontrolunit(i.e.、
datatransfer),
●ltsetsthepositionofthemotorshaftuponpowerapplicationasthe
origin(forcedoriginsetting)・
OWheneitherofexternalswltchesAandBisoperated,ittransfersa
seriesofpositiondatatothepositioncontrolunitinaccordancewith
whichtheunitperformspositioning(untiltheswitchisturnedOFF).
Thefollowingchartsillustratetheoperationofthepositioncontrolunit.
OperationpanernA②              ③      ①
                        
        一              
                        
一50mm
Origin
+50mm
perati。npa散emB②      ④              ③①
                一▼←  
                        
        一              
                        
一50mmOrigin+50mm'
Notethatthepositiondataisspecifiedbythepositioncontrolunit.
Theoperationsperformedbythisprogramfollowthisflowchart:
        (・。w・・apP1・・ati。・)                              
                                        
        DatatransferForcedoriginse廿ing                         
                        Y               
                                        
        SwitchAON?NNSwitchBON?Y!QnpanerBdatatranslerredlromPCloNCう             YOpe・atmpanem          
                                        AdalatranslerredrrOmPC[Oト「CつN
        Transfer                        Transfer        
                                ●      
                ■                      
        lFi陪t・dd㈱se・i・g                            
                                        
        Shanstaπs                              
                                        
10-5
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ApPlicationexamples
Becauseapulsemotoristobecontrolledlnthisexample,settheDIP
switchesontherearofthepositioncontrolunitasfollows:
Il
ON
OFF
BitNo,  ON!OFF  Desσiption
1       ON      NoerlcoderZphase
2       OFF     Parameterwriteenable
3       OFF     Pulsemotor
4       OFF     Zphaseactive"H"
5       ON      MultiPle{xO}
6       ON      
RearviewotpOsitiOnCOntrolunit
Programming
Whenthenecessarywiringhasbeendone,theprogrammustbewritten
intothePC'smemorythroughtheprogrammingconsole,Todoso,first
mountthepositioncontroiunittotheCPUrackoftheSYSMAC-C500
(usedforthisexample)asshownbelow.Thefollowingfigureshowsthe
positioncontrolunitmountedtochannels5to80ftheCPUrack,
㌫≡…
・●●●●●●・
……
端書
団
巴
辿i漂瀞
iぎ
=
?=z
'汀●
自
㌣
る
ぞ口'
SYSMAC・C500CPUrack
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。硲'〉
＼
ThenapplypowertotheC500、
Uponpowerapplication,thePOWERLEDindicatoroftheC500
illuminates,Atthistime,theoperatingmodeofthePCisdisplayedonthe
programmingconsole,enclosedby〈〉.Therefore,iftheC500isin
programmodeatthetimeofpowerappiication,you'11seethisdisplayon
theprogrammingconsole.
Toenableprogrammingconsoleoperation,pressCLR,MONTR,CLR.
国一国一国
NotethatthemessageMEMORYERRand〃OVERIFYERRmaybe
displayedrespectivelyatthefirstandseconddepressionsoftheCLR
key.lfthathappens,youneedtoidentifyandcorrecttheerror.Toread
theerror,press
国一回→国一国
or"NOENDlNSTR"
:i:!i=:..ji三Fr・:潟i≡i:暮:詩巽
lfthemessageMEMORYERRisconsequentlydisplayed,pressthese
keystociearallmemorycontents・
国一劃一同一劃一[iヨ
lftheprobiemwasaNOENDINSTR,writetheENDinstructionthiswayat
theendoftheprogramalreadyinthememory.
国→回→回→口→[ヨ
lfl/OVERIFYERRmessageapPears,thel/Onumbersmustbeassigned
bygeneratinganl/Otable.Dothisasfollows:
国→回→Eヨ團→国→巨]巨]口巨〕→匡]
10-7
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●一●■■軸●●s6●`一一・
㍗:,2r#r;
lfnoerrorispresentuponpowerapplication,oraftertheerrorhasbeen
corrected,theparameter,speed,andpositiondatamustbewrittentothe
datamemoriesoftheC500,Thedatatobewrittenarelistedonthetable
below.
Asanexample,thefollowingoperationsequenceillustrateshowtowrite
constant200toDMOO1.(Notethatthedatamemoryareamustbecleared
inadvance.)
国→国一回回田→国→国一[ヨ回回回→囲
Datacanbewrittentothedatamemoryinbinarynumbersinsteadof
decimalnumbers.Thefollowingshowsanexampleforthis.
国一同一[コ回回→田田一9-[コー同一[i]一[i〕-0-
〔コー臼
---------------------[End of Page 7228]---------------------
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PMassignment
＼      DMNo.   ..・一・-Data   一.-Remarks
        一〇〇〇        一〇〇〇〇      .　Dataregisterclear
        001     2000    Dimensionaddress
        002     `0000   
        003     0001    一一.一.-Unitmmse鷺ing
        004     一2001  Pulserateaddress,
        005     0010    0.1mm!pulse
        006     0000    
        007     2002    CWIimitzoneaddress
        008`    9999    999999pulseS
        009     9900    
        010     2003    CCWIimitzoneaddress
        011     9999    一一.一一・999999pulses
        012     9900    
        013     2004    Bac}dashcorrectionaddress
        一一..＼lor4    0000    Back{ash=0
        015     0000    
        016     一2005  Max.speedaddress
        017     0025    Max.speed〔2,500pulses/s)
        018     0000    
        .019    一2006  `Startspeedaddress
        020     0000    一.・一一.-Startspeed{Opulse/s}
        021     0000    
        022     2007    一一.一ー－Acceleration/decele「ationtimeaddress
        023     0000    
        024     1000    Acceleration/decele「atbntime{0.1s}
        025     2008    Near-zeroaddress
        026     0000    一
        027     0300    Near-zero(3pulses)
        028     2009    Dwelltimeaddress
        029     0001    
        030     0000    Dwelltime{1s)
        .一一〇31       2010    一〇riginsearchdirectiorladdress
        032     0000    
        1033    0000    OriginsearchCCWdirection
        034     2011    Origincorrectionaddress
        035     0000    .・
        036     0000    Origincorrection⑩}
        037     4000    Speeddatafirstaddress
        038     0005    
        039     0000    Originreturnspeed{500pulses/s)
        040     4001    Originsearchspeedaddress
        041     0010    
        042     0000    Originsearchspeed{1ρ00pulses/s}
        043     4002    Manualspeedaddress
        044     0015    
        045     0000    Manualspeed(1,500p(」lses/s}"
                一ーーーーーーー一.一   
DMNo.   Data    Remarks 
046     4003    SpeeddataNo.3address    
047     0020            
048     0000    SpeeddataNo.3{2,000pulses/s}    
049     4004    SpeeddataNo.4address    
050     0025            
051     0000    SpeeddataNo.4{2,500pulses/s)    
052     4005    SpeeddataNo.5address    
053     0000            
054     0000    一.-SpeeddataNo.5{Opulse!s)     
055     4006    SpeeddataNo.6address    
056     0000            
057     0000    SpeeddataNo,6{Opulse/s} 
058     4007    SpeeddataNo,7address    
059     0000    一      
060     0000    SpeeddataNo.7{Opulse1s) 
061     4008    SpeeddataNo.8address    
062     0000            
一〇63  0000    SpeeddataNo.8{Opu}se/s} 
064     4009    SpeeddataNo.9address    
065     0000            1
066     一〇〇〇〇      'SpeeddataNo.9{Opulsels}        
067     0000    一      
068     一1000  一ーーー－Positiondataaddress   
069     0005            
070     0032    一ーーー－SWApositiondata+500pulses     
071     1001    Positiondataaddress     
072     0010            
073     0033    SWApositiondata-1,000pulses     
074     1002    一・一－Positiondataaddress     
075     0005            
076     一〇〇3A        SWApositiondata+500pulses       
077     ..:0000         
078     1…0000 .一     
079     1…0000         
080     ・一一`0000     一      
081     1000    一ーー一・Positiondataadd7ess   
082     0005            
083     一一・0042      ISWBpositiondata+500pulses      
084     1001    Positiondataaddress     
085     一〇〇10                
086     0043    一.SWBpositiondata-1ρ00pulses  
・-087  1002    Positiondataaddress     
088     OmO             
089     0042    SW8positiondata÷1ρ00puIses    
090一   1003    Positiondataaddress     
091     0005            
092     004B    SWBpositionda‡a-500puIses      
10-9
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CHBit   5       6       7       8       )
                Addresswrite    Positioncontrolunit→PCdatabus  ACK{handshakeBUSY}      
0       PC→positionC◎ntrolunitdatabus                         
1               Datalwrite              Dataltransmit   
2               Data2write              Data2transr「nit        
3.              Programreadcommand              Programdatatransmlt     
一ー一4         Scanclock               .・-NCRUN       
5               Addresssetting          Handshakeerror－ふ」w.一.-Currentpositiondata"transm`t,.^■」.  
6               Handshakeerrorclear                     
7               .・.一一一一〇perationmode              Executionaddress・transm{t      
8               　Startshaft            BUSY{positioningunderway}       
9               Pause           一－Sequenceend 
10              Originreturn            Origin  
11              Forcedorigin            －Bankend       
12              Homeshlft               CNCerror        
13              PCinterrupt             恒terrupt       
14              Originsearch            Near・zero      
15              StOP            £mergencyandimmediatestop      1
        CHBit   15…    
        0       Transmitstart(handshakeBUSY)    
        1       ACK(handshakeBUSY)rise  
        2       ACK(handshake8USY)fall  
        3       Programstartcommand     
        4       Programstopcommand      
        5       －ILaUXiliaryrelay      
        6       T'ansmitstartauxiliaryrelay     
        7       .・Transmitend  
`       8       一一一－InternalaUXiliaryreby   
`       9       .一・-SWArise   ``Il…
        `-10    －SWBrise       
        僧      Parameterandspeeddatatransmitend        
        i2      DatatransmitendwhenSWAON        
        13-一   DatatransmitendwhenSWBCN        
        14              
        15              
CH合it  16
O       …AddresssettinglLauxiliaryrelay
1       Addresssettingstartauxiliaryrelay
2       lnternalaUXiliaryrelay
3       lnternalauxiliaryrelaY
4       －lnternalaUXiliaryrelay
5       lnternalaUXiliaryrelay
6to15   ll
10-10
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CHB忙   30
0       Addresswriteauxilia「y「elay
1       Datalwriteauxiliaryrelay
2       Data2writeauxiliaryrelay
3       
4       
5       
6       
7       
8       
9       
10      
11      
12      
13      
14      
15      
　
10-11
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102.4DATASETTING
Onceyouhavecompletedthepreparationsgivenonthelastseveral
pages,writethefoliowingProgramtothePCmemoryusingthe
programmingconsole.NotethatthePCmustbeinprogrammodewhen
writingaprogram.
Whenthisprogramisexecuted,thedatastoredlnthedatamemoriesare
sequentiallytransmittedfromthePCtothepositioncentrolunit.
6"L-一◎・p・・a…nm…
604
604SCanclock
1505
lL(FUNO2)
lnterlock
SW-A
SW.B
D|FU(FUN13)
1509
1nputfromswitchA
DIFU(FUN13
1510
lnputfrornswitchB
800
                DIFU(FUN13)1501
1               
                D炉D(FUN14)1502
                
1502
151i
4507
CMPDMOO
#67(FUN20)
CMPDMOO
#77(FUN20)
『
CMPDMOO
#93(FUN20)
『
2罐=瀧晋麟9
Endoftransmitting
parameterandspeeddata
Forcedorigin
Endoftransmitting
switchAdata
Endoftransmitting
switchBdata
Retentionofdata
transmissi◎nendStatuS
10-12
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6113
1卜一一一一15021507
|ト→←1500
1トーー一†501602
1トー→ト1508
1トー
3000
SFT
30
↓
30
(FUNIO)
Writingandshi廿i囎
address、Datai,andData2
一
3001
－
Addresswrite
3002
－
Datalwrite
1509
1507
『
ー「151「
Data2write
t508
DlFU
FUN13)1
Datatransmitstart
1506
1508
一
1507
1509
L110卜
苫
DeFU
FUN13}1508
MOV#OO
(FUN21)
DMOOO
MOV#67
(FUN21)
DMOOO
MOV#80
(FUN21)
DMOOO
DMOOOinitialsetting
(seningofWrsttransmitaddress}
1500
　
                lNC(FUN38)DMOOO
]1501           
                MOV★DMOOO(FUN21}05
]1              
1600
Datacount
Dataoutputtodatabus
●
1601
lL(FUNO2)
Address(sequencenumber)
settinginterlock
800
D炉U
FUN13)t60
Address(sequencenumber)
settingstart
1603
DIFD
FUN14)1
DetectionofACK
(harldshakeBUSY)falling
－
1602
1603
800
MOV判000
(FUN21)00
Address(sequencenumber)
settingreiay
Address1000set
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        llLC(FUN・3)1
1604`1  1設o(㊥
Io      
1605    
1ト     
1600    
ll@     
15121604        
日      レf@
1513    
lH      
1600    
1ト     
SW・A   8091ioμ60L㊥
ll      ll
SW・B810        
Il      
1」     1トllLC(FUN・3)1
1505    
il9     
15031504        
目      
11      H@
1505    
1ト     
        1END(FUNC・」
Address(sequencenumber}
settingstart
Shaftstart
Programstart
10・34
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Remember--thepositioncontrolunitrnustbeinremotemodewhenitis
beingcontroiledbythePC.Consequently,jtjsalwaysagoodpractice
afterprogrammingtocheckthatthepositioncontrolunjtisinremote
mode.ThensetthePCtoeithermonitororrunmodeusingthemode
selectorswitchontheprogrammingconsole,Whenyoudothat,theRUN
indicatoronthepositioncontrolunitiiiuminatesandtheworkstartsto
move.
－
Modeselector
switch
10・15
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把.3Servomotordriving
10.3.1SERVOMOTORANDDRIVERSELECTION
Let'slookatanotherapplicationexampleforthepositioncontrolunit.This
timeanACservomotorisused.Thisishowthecontrolsystemmightbe
configured:
ACpowersupply
●RVN
●8usy
■OVTPtST
●cw
●ccw
●COMM.ERR
eCNCERR
●WO了.{…RR
MonE
8:瓢`
Powertransformer
Speedcontrolsigna1
Positionfeedback
signal
Resolverpulse
conve「ter
Powersupplyunit
闘
哩
1
Motordriversignal
Reso}versignal
ACservomotordriver
10・16
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HerearethespecificationsoftheACservomotor,servomotordriver,
powersupPlyunit,andresolverpulseconverter・
ACservomotor
Output{W)       200
τorque{kg.cm)  7.8
No.ofrevolutions{rpm)   2,500－
Ratedvoはage{V},　      115
Ratedcurrent{A) 3.0
Max.momentarytorque.{kg.cm).    31
Max.numberσfrevolutio⇔s{rpm}  3,500
一ーーーーーー一.Powerrate{kWls)        tO6
Rotor{nert}a{kg.cm.S2}. O.0056
.No.ofresolverpoles     2
Weight{kg)      7.0
hsωation       一・-F2
Applicableρowertransformer{singie・shaft)(VA3φ}       300
ACse『vod『iver
,ApplicableservomotorcaPacity、         200Wmax.        
▼-Controlmethodご、            3frequencycontrol,transistorPWMmethod   
、Mainpowersource               `DCpowerfrompowersupPlyunit     
,-Max.momentaryoutputCU「「ent`         一・一一±10A   
Continuousoutputcurrent         1…±5A 
　Currentrange          Oto±10A        
Servoridigity           4A/mV   
Speedcontrolrange               500011  
Speedvariatlon  Loadvariation   0.01%latOto100%load)    
        Currentvariation        0.01%{at90to110%ofsupplyVoltage}        
        一ー一.・-Temperaturevariatior1 0.05%(atOto500C}        
Speedcommandinput       Ratedcommandvoltage     一7VDC{CCW)/+7VDC{CW)   
        lnputresistance 20to30kΩ       
一■Current・{imit細gi叩1」t    Controlinputvoltage     Oto+5VDC{maximumcurrentatOVandzerooutputcurrentat5V)    
        lnputresistance 15kΩ±10%      
Speedfeedback           Resolverspeeddetectionmethod    
BuiIt'inspeedcommandpowersupPly         一一.一.±15VDC±2%{outputimpedance:1kΩ)       
Speedvoltageoutput              4.2V{2poles=2,000rpm/4poles:1,000rpm}   
Controlinput    Drivercommand   RUN     15V,10mAcontactinput
        Errorinput      ALMl    15V,3mAcontactinput
        Gainreductior1  MING    15V,↑OmAcontactinput
Protectivefunction      Mainpowersourceovervoltage      Effectedwhenthemainpowersupplyoutputs360VDC     
        Radiatorfinoverheat     －Effectedwhenthe「adiatorfinisat90。±5。C     
        Speedamp.saturation     Effected3to5safterthespeedamp,issaturated       
        ServomotorcontrolpowersupPlyfailure     Effectedwhenthebuilt・inpowersuPPIyoutputexceedsorfallsbelow却O%of±15V 
Alarmoutput             SPST・NCcontactoutput{openswhenafailureoccursl200VAC/48VDC,0.5A 
－Weight                6.2kg   
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Resolve『pulseconverte『
・                      
ltem    Signalname              
No,ofresolverpulses             2       4
Max.numberofoutputpuIses{perrevolut泊n} CWCCW   1,000   2,000
        CHA,ACHB,B      250     500
No.oforiginpulses{perrevolution}        CHZ,Z   1       1
Max.outputpωserate(Kpps}       CWCCW   100     
        CHA,ACHB,B      25      
Outputformatand・capaClty       CWCCWCHACHBCHZ  OPen'collectoroutput{74060utput)Appliedvoltage:30Vmax.Sinkcurrentl40mAmax.Residualvoltage:0.7Vmax.{at50mA)ノα4Vmax.{at16mA}    
        ABZ     Bipolaroutput〈byIinedriverSN75113).MustbereceivedbySN751150r,equivalent        
PowersupPlyoutput       E5ELG   十5V,100mAmax.  
Powe『supplyunit
●250VDCoutputtype
No.ofinputpowersourcephases     Single
Max.outputvoltage       250VDC
Max.outputcurrent       15A
.FWeight        3.5kg
Max.ACinputcurrent      12A
10-18
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10.32EX'TERNAIＬNPUTCONNECTION
Thisschematicdrawingshowsthewiringforthiscontrolsystem.
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PositioncontrOlunitl
Thefollowingfigureshowsindetailthewiringofthepositioncontrolunit's
terminalswiththeresolverpulseconverterandtheACservemotordriver.
12to24VDC               1       A                                                                       '7[、、、↓、           12to24VDC±10%ExternallnterruptOriginVicinityoforiginCWlimitzoneCCWlimitzoneEmergencystopLocallmmediatestOPResolverpulsecorwerterunit|          「一                    一一            
                                                                                        一凹'                                                                           
                        B                                                                                                                                               
                                                                                                                                                                        
Externalinterrupt               2       A                       oo                                                                                                                      
Origin                  B       ,oo                                                                                                                                     
Vici醐oforigin          3       A       oδ                                                                                                                                     
CWlimitzoneLS                   B                                                                                                                                               
                                                ●●1                                                                                                                   
CCW‖mitzoneLS          4       A                                                                                                                                               
                                ●●                                                                                                                                    
EmergencystOP                   B                                                                                                                                               
                                                ●●                                                                                                                    
Local           5       A                       oo                                                                                                                      
Immediatestop                   B       oo'                                                                                                                                     
5VDC            6       A                                                                                                                                               
                                                                                                                                                NC21                    
                        B                                                                                                                                               
                                                                                                                                                                        
Encoder(A)      十一    7       A                                       ,・、r                                                          A                       6               1
                                                        1…             1川                                                                                             
                        B                                                                                       1>○〈1         云                      '5              
                                                        `|1                             1                       ・                                                      
Enc◎der(B)     十一    8       A                                                                                                       B                       4               
                                                ●                                                                                                                      1
                        －B                             …                                                      、XXl           百                      3               
                                                        1                                               1                                                               
Encoder(Z)      十一    9                               '                                                                               Z                       2               
                                                        1:                                                      X=X・                                                   
                        A-B                                                                                             '       7                       1               1
                                                        i                                                                                                               
Voltageoutput   (±)0   10      A                                       、－LL'                         、                                                                      
                                                                                        一一一一●一一一                ,'                              CN22                            
                                                X=×i」、一一ー一「                     「                                                                                              
                        B                                                                                                                                               
                                                                                                                !                       ELG             6               
                                                                                                                                                                        ;
PulseoutputCW   (+}(一) 11      A                                                                                                                                               
                                                                                                                                E5                      5               
                        B                                                                                       1                                                       
                                                                                                                                CCW                     4               
PulseoutputCCW  (+)(一) †2     A                                                                                                                                               
                                                                                                                                E5                      3               1
                        B                                                                                                                                               
                                                                                                                        11      CW                      2               
PulseoutputCW+CCW       (+)(一) 13      A                                                                                                                                               
                                                                                                                                Ll=,.,  E5ACservomotordriver            1               
                        B                                                                                                                                               ;一一肩___」
                                                                                                                                                                        
DirectionoutputCW       (+)(一) 14      A                                                                                                                                               
                        B                                                                                                                                               
DirectionoutputCCW      (+)(一) 15      A                                                                                                                                               
                        B                                                                                                                                               
StOP    (+)(一) 16      A                                                                                               Terminalnumber                  Signalname                      
                        －B                                                                                             6                       AG                      
                                                                                        菖                                                                              
                                                                        1書已                                                                                           
                                                                                                                                                                        
                                                                                                                        5                       REF                     
                                                                `、ノ                                                                                                   
                                                                                                                                                                        
                                                                                                                        4                       AG                      
                                                                                                                        3                       RES                     
                                                                                                                        2                       AG                      
                                                                                                                        1                       PRON                    
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Becauseaservomotorjstobecontrolledinthisexample,settheDIP
switchesontherearofthepositioncontrolunitasfollows:
ON
OFF
ON
OFF
BitNo.  OMOFF   Descripti㊥
1       OFF     EncoderZphase
2       OFF     Pa「ameterwriteenable
3       ON      Servomotor
4       OFF     Zphaseactive"H"
5       OFF     Multiple{x1)
6       OFF     
BitNo.  ON!OFF  Description
1       ON      12Vdriverxlloopgain
2       ON      
3       OFF     
4       OFF     
5       OFF     
6       ON      
Rearviewofpositioncontrolunit
10.3.31NTERNALSEτ『tNG
Ngwthattheobjecttobecontro.iiedhasbeenoutlined,nowIet'sseehow
thecontrolprogramshouldbewritten.Theprograminthisapplication
examplewillperformthefollowingoperations.
●ltpe首ormsJOGoperationinremotemodewithoutusingtheteaching
box.Forthis,aninchingcommandisreceivedasaninputsignaltothe
PCwhichdirectsthepositioncontroiunittoperformtheinching
operation.
●ItmovestheworkintheCWdirectionthedistanceofonepuisewhen
switchAisONforlsecondorless.
●lftheONtimeofswitchAismorethanlsecond,itcontinuouslymoves
theworkjntheCWdirectjonasiongastheswitchremainsON,
●ItmovestheworkintheCCWdirectionthedistanceofonepulsewhen
switchBisONforlsecondorless,
●lftheONtimeofswitchBismorethanlsecond,itcontinueuslymoves
theworkintheCCWdirectionaslongastheswjtchremajnsON.
Note=
SwitchesAandBarenotturnedONsimuitaneousiy.
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Thefollowingchartsillustratetheoperationofthepositioncontrolunit,
itch
BCN
②,⑤
Directionlimit
dataset
'tch
FF?
Y③,⑥
①,④
1pulse
dataset
A:lnputforJOGoperationinCWdirection
B:1nputforJOGoperationinCCWdirection
lnputforJOGoperationinCWdirection{SW・A}        ①      MovesworkbyonepulseatrisingedgeofSW
        ②      lfSWisONformorethanls,movesworkinCWdirection.towardlimit
        ③      lfSWtumsOFFduringmovement,generatesinterruptatthefallingedge'tostopmovement
lnputforJOG●・operatlonmCCWdirection(SW・B}    ④      MovesworkbyonepulseatrisingedgeofSW
        ⑤      lfSWisONformorethanls.movesWorkinCCWdirection,towardlimit
        ⑥      lfSWtumsOFFduringmovement,generatesinter田ptatthefallingedgetostopmevement
・＼,
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Prog『amming
Whentherequiredwiringhasbeendone,theprogrammustbewritten
intothePC'smemorythroughtheprogrammingconsole,Forthis,first
rnountthepositioncontrolunittotheCPUrackoftheSYSMAC-C500(the
PCusedforthisexample),asshownbelow.Thefollowingfigureshows
thepositioncontrolunitmountedtochannelssto80ftheCPUrack.
輻殼
命●●●●●●●
芯
.の・
夢
ノ
惣竺i誓把.i㌍
㌫'
3二;こ
=
口
一
'野●
O、「
'
SYSMAC・C500CPUrack
ThenapplypowertotheC500,
Uponpowerapplication,thePOWERLEDindicatoroftheC500
illuminates,Atthistime,theoperatingmodeofthePCisdisplayedonthe
programmingconsole,enclosedby〈〉.
lftheC500isinprogrammodeatthetimeofpowerappiication,you'llsee
thisdisplayedontheprogrammingconsole.
Toenabletheprogrammingconsoleoperations,pressCLR,MONTR,and
CLRkeys.
国一国一国
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仁.1『二,3ny⇔‡;二⇒`
NotethatthemessageMEMORYERRandl/OVERIFYERRmaybe
displayedrespectivelyatthefirstandseconddepressionsoftheCLR
key.lfthathapPens,yOuneedtoidentifyandcorrecttheerror,Toread
theerror,press
国→・国→・国→!国
or"NOENDINSTR"
Σ.ゴi=."i…i二:#i三誤:菩=
lfthemessageMEMORYERRisconsequentlydisplayed,pressthese
keystoclearallmemorycontents.
i・■…匡.…1.・.
●●哺令■⇔9■●_■●:
国一圏一回一国一国
w;v:v:㌔・;
IftheproblemwasaNOENDINSTR,writetheENDinstructionthiswayat
theendoftheprogramalreadyinthememory,
国一国一同一ロー国
lfl/OVERIFYERRmessageapPears,the1/Onumbersmustbeassigned
bygeneratinganl/Otable,DothisasfolIows:
国→回→1琶三図→;回→回〔三〕口[三〕→国
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lnthisapPlicationexample,thepositioncontrolunitissetinlocalmode
sothatparameterdata,speeddata,andpositiondataaresetbythe
teachingbox.
|
－
OCOMM.ERR
OCNCERR
Foradetaiieddescriptiononhowtheteachingboxoperates,referto7.3,
Localmode,
Thedatasetbytheteachingboxislistedinthefollowingtables.
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Pa『amete『data
`Address        Setvalue        －Description
－一一2000      1       Dimension
2001    1       Pulserate
2002    一・-999999     CWlimitzone
2003    999999  `CCWiimitzone
2004    0.0     －BaCklashcorreCtiOn
2005    1000    Max.speed
2006    0.0     ・-Startspeed
2007    0.5     －Acceleration/decelerationtime
2008    0.0     Near・2ero
2009    0.0     Dwelltime
2010    01      一〇riginsearchdirectionandcurrentva{ue
2011    .0      Origincorrection
－.             .一.
Speeddata
・一・-Address  Setvalue        一ーー－Description
4000    3000    Originreturnspeed
4001    5000    Originsearchspeed
4002    1000    Manualspeed
        .       －
Pos謎iondata
Address lSetvalue       Oescription     
一一1000        `1      1-pulsedatainCWdirection{incrementaldata)       `
一「一ー一1001一        一1     1つ01sedatainCCWdirection{incrementaldata}      
1002    999999  CWdirectionlimitdata{absolutedata)      
1003    一1-999999      一.CCWdirectionlimitdata{absolutedata)  
.一ー一                 
Thesearetherelayassignmentsforthepositioncontrolunit.
CHBit   0       1       2       一一一.-3劔一
0       lPC→positioncontrolunitdatabus ・Addresswrite  Positioncontrol●unlt→PCdatabus'       ACK{handshakeBUSY)
1               Datalwrite              Dataltransmit
2               Data2write              Data2transmit
3               Programreadcommand              Programdatatransmit
4               Scancbck                NCRUN
5               Addresssetting          一－Handshakeerror
6               ・Handshakeerrorclear           －Currentpositiondata・transmlt
7               Operationmode           ∈xecutionaddress●transmlt
8               Startshaft              BUSY{positiorlingunderway}
9               Pause           Sequenceend
10              Originreturn            Origin
11              Forcedorigin            －Bankend
12              Homeshift               CNCerror
13              　PCinterrupt           lnterrupt
－14            一〇riginsearch         ・Near'zero
15              ・StOP;         Emerger噺cyandimrnedi8testOP
10-26
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、
TherelayassignmentonthePCsideis:
CHBit   32
0       Commandlrlputauxi}iaryreby
1       lnterruptinputauxiliarVrelay
2       Limitdatasettingauxiliaryrelay
3       Addresssettingauxiliaryrelay
4       lLauxiliaryrelay
5       
6       
7       
8       
9       
10      
11      
12      
13      
14      
15      
A:JOGinputinCWdirection
B:JOGi叩utinCCWdirection
10.3.4DATASETTING
Onceyouhavefinishedthepreparationsdescribedinthelastseveral
pages,writethefollowingprogramtothePC'smemoryviathe
programmingconsole.NotethatthePCmustbeinprogrammodeto
writeaprogram.
6でL-◎
Operationmode
104
SW.B
SW.ASW.B
3204
104
DiFU(FUN13)
3200
TIMOOO
≠OOIO
DtFD(FUN14)
320f
Scanclock
TO
lL(FUNO2)
DIFU(FUN13)
3202
10昌0L-一㊥
ACK{harldshakeBUSY)
3203
－
Shaftstart
Address(sequenceNe.)
setting
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XWIB
膚・
MOV(FUN21)
≠1000①
00
MOV(FUN21)
#100t④
00
OV(FUN21)
#ioO2②
00
MOV(FUN21
#1003⑤
00
lLC
(FUNO3)
－
END
(FUNO1)
PCinterrupt③,⑥
10.3.5TESTRUN
NowsetthepositioncontrolunitinremotemodeandthePCineither
monitororrunmodeusingthemodeselectorswitchontheprogramming
console,WhentheRUNLEDindicatoronthepositioncontrolunit
illuminates,inputcemmandsAandBtocheckwhethertheposition
controlunitoperatesnormally.
一
●COMM.ERR
oCNCERR
eWDT.ERR
Modeselector
switch
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10.4ReferencePCprogram
ThissectionintroducesanotherexampleofaPCprogramfortheposition
controlunittodescribeslightlyrnorecomplicatedprogrammlngpnnci-
ples.inthiscase,apr・gramwilibewrittent・makethep・siti・nc。nt「・l
unitperformthefollowingoperations・
Origin①②③⑯
一一
＼.ーノ
OFirstarobothandgraspsanobjectlocatedatthepointoforiginand
carriesittopoint1,
●ltthenreieasestheobjectatpointlandreturnstotheorigin.
●Next,thehandgraspsanotherobjectattheoriginandcarriesitto
point2,
●Theobjectisreleasedatpoint2andthehandreturnstotheorigin・
OThisoperationisrepeateduntilobjectsarecarriedtopoints3,4,
andm.
●Aftertheobjectforpointmhasbeencarried,thecyclebeginsanew
frompoint1.
ltisassumedthatallparameterdata,speeddata,andpositiondatafor
points①to◎arestoredinmemory・
Howtheprogramworksisillustratedbythisflowchart.
ArelayON
(grasp)
ArelayOFF
(「elease}
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Thisistherelayassignnientofthepositioncontrolunitforthisparticular
program:
CH8it   0       1       2       3
0       PC→positioncontrolunitdatabus  Addresswrite    Positioncontrolunit→PCdatabus  ACK{handshakeBUSY)
↑              Datalwrite              Dataltransmit
2               Data2write              ・Data2transmit
3               Programreadcornmand             Programdatatransmit
4               Scanclock               NCRUN
5               Addresssetting          Handshakeerror
6               Handshakeerrorclear             Currentpositiondata・transmIt
7               Operationmode           Executionaddress・transm垂t
8               Startshaft              BUSY〔positioningunderway)
9,              Pause           Sequenceend
10              Originreturn            Origin
11              Forcedorigin            Bankend
12              Homeshift               CNCerror
13              PCinterrupt             lnterrupt
14              Originsearch            Near・zero
15              StOP            EmergencyandimmediatestOP
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TheprogramforthePCisasfollows:
611L_◎・P・・a…nm・d・
104
104
SW
『
309(sequenceend)
Scanclock
Originsearch
TOOO
TIMOOO
#0030
TOOO
『
昌1鞠
3'10(origin)
310310(origin)          
引A     ll309   ◎
→1↓←一               
Shaftstart
Originreturn
Operationreiay
END(FUNOI
SW:Operatignstartswitch
A:聯織。糎:霊智麟、罐。iti、。,F,,h,。bＬec,、,,eleased,
'
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POSITIONCONTROLUNITDATASHEET
Positiondata
BK      SQ      Pattem  ABSlNC  +ノー   Positiondata    Speed
0       00                                      
0       01                                      
0       02                                      
0       03                                      
0       04                                      
0       05                                      
0       06                                      
0       07                                      
0       08                                      
0       09                                      
0       10                                      
0       11                                      
O       12                                      
0       13                                      
0       14                                      
0       15                                      
0       16                                      
0       17                                      
0       18                                      
0       19                                      
0       20                                      
0       21                                      
O       22                                      
0       23                                      
O       24                                      
0       25                                      
0       26                                      
0       27                                      
0       28                                      
0       29                                      
0       30                                      
o       31                                      
0       32                                      
0       33                                      
0       34                                      
0       35                                      
0       36                                      
0       37                                      
0       38                                      
0       39                                      
0       40                                      
O       41                                      
0       42                                      
0       43                                      
O       44                                      
0       45                                      
0       46                                      
0       47                                      
O       48                                      
0       49                                      
BK      SQ      Pattem  ABSINC  +/一    Positiondata    Speed   
0       一50                                            
0       51                                              
0       52                                              
0       53                                              
0       54                                              
0       55                                              
0       56                                              
0       57                                              
0       58                                              
0       59                                              
0       60                                              
0       61                                              
0       62                                              
0       63                                              
O       64                                              
0       65                                              
0       66                                              
0       67                                              
0       68                                              
0       69                                              
0       70                                              
0       71                                              
0       72                                              
0       73                                              
0       74                                              
0       75                                              
0       76                                              
0       77                                              
0       78                                              
0       79                                              
0       80                                              
0       81                                              
0       82                                              
0       83                                              
0       84                                              
0       85                                              
0       86                                              
0       87                                              
0       88                                              
0       89                                              
0       90                                              
0       91                                              
0       92                                              
0       93                                              
0       94                                              
0       95                                              
0       96                                              
0       97                                              
0       99                                              
0       99                                              
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POSITIONCONTROLUNITDATASHEET
Pesitiondata
BK      SQ      Pattem  .ABSlNC +/一    Positiondata    Speed
1       00                                      
1       01                                      
1       02                                      
1       03                                      
1       04                                      
1       05                                      
1       06                                      
1       07                                      
1       08                                      
1       09                                      
1       10                                      
1       11                                      
パ      12                                      
/1      13                                      
1       14                                      
1       15                                      
1       16                                      
1       17                                      
1       18                                      
1       19                                      
1       20                                      
1       21                                      
$       22                                      
1       23                                      
1       24                                      
1       25                                      
1       26                                      
1       27                                      
1       28                                      
1       29                                      
1       30                                      
、1     31                                      
1       32                                      
1       33                                      
1       34                                      
1       35                                      
1       36                                      
1       37                                      
1       38                                      
1       39                                      
1       40                                      
1       41                                      
1       42                                      
1       43                                      
1       44                                      
1       45                                      
1       46                                      
1       47                                      
1       48                                      
1       49                                      
-ー,ノF
BK      SQ      Pattem  ABSlNC  +1一    Positiondata    Speed
1       50                                      
1       51                                      
1       52                                      
1       53                                      
1       54                                      
1       55                                      
1       56                                      
1       57                                      
1       58                                      
1       59                                      
1       60                                      
1       61                                      
1       62                                      
1       63                                      
1       64                                      
1       65                                      
1       66                                      
1       67                                      
1       68                                      
1       69                                      
1       70                                      
1       71                                      
1       72                                      
1       73                                      
1       74                                      
1       75                                      
1       76                                      
1       77                                      
1       78                                      
1       79                                      
1       80                                      
1       81                                      
1       82                                      
1       83                                      
1       84                                      
1       85                                      、
1       86                                      
1       87                                      
1       88                                      
1       89                                      
1       90                                      
1       91                                      
1       92                                      
1       93                                      
1       94                                      
1       95                                      
1       96                                      
1       97                                      
1       98                                      
1       99                                      
2       oo                                      
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ApPlicationexamples
Pa『ameter
DataNo.一       ltem    …Numericvalue  Parar時terdata
0       Dimensbn        1・mm,2・inch,3-deg,4・NCN      
1       PuIserate       0.0001to1       
2       +1i耐tzone      Oto999999       一
3       一日mitzone     Oto999999       
4       .Back}ashcorrection     Oto9999 .
5       Maximumspeed    .Oto999999      
6       Startspeed      Oto999999       
7       Acceleratlon/decelerationtime   Oto99.99        
8       `Near・zero     Oto255  
9       Dwelltime       一〇to99.99     
10      Originsearchdirection   CW=1,CCW=0      
11      Origincorrection        一.±Oto9999    
        一      一      
Speeddata
DataNo. ltem    Speeddata       1:
        Numericvalue    一－Speed(Oto999999}    
一静0   Originreturn            
骨1     Originsearch            
一骨2   Manualspeed             
祈3                     
曼4                     
誉5             一一    
鯵6                     
勢7                     
.静8                    
静9                     
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ApPlicatjonexamples
SYSMAC
-C500
①Address(BK,SQ):Posi-
tiondata,speeddata,etc・
②Parameter:Datal,
Data2
③Speedsetting:Datal,
Data2
Addresswrite
Datalwrite
Data2write
Data「eadcommand
Scanclock
Addresssetting
Handshakeerr◎rclear
Operationmode
Shaftstart
Pause
Originreturn
Fαcedorigin
Homesh憤
PCinterrupt
originsearch
Stop
－
①Address(BK,SQ)
②Positiondatalduringexecution
Positiondata2duringexecution
③Data1,Data2
仁
ACK(handshakeBUSY)
Dataltransmit
Data2transmit
Programdatatransmit
NCRUN
Handshakeerror
Currentpositiondatatransmit
Eixecutionaddresstransmit
BUSY
Sequenceend
Origin
Bankend
CNCerrer
lnterrupt
Nea「・zero
EmergenCyandimmediate
stop
PositionCα1trolunit
↑)
(n+↓
01234567
01234567
01234567
01234567
DATA
DATA
Handshakecommand
ExecUtioncommand
(n+2)
(n+3)
01234567
01234567
01234567
01234567
1nterruptinput
Origininput
Originvicinityinput
CWlimitLS
CCWlimitLS
Emergencystop
Local
DiredjonsignalCCW
DirectionsignatCW
Pulseoutput(CW+CCW)
PulseoutputCW
PulseoutputCCW
Servovoltageoutput
Stop
PGAphase
PGBphase
PGZphase
lrnrnediatestop
αdm艶出P       α戊mONeS
－・』一←      一=`}「口唱鴫
DATA
DA"「A
Handshakestatus
EXeCUtiOnStatUS
丁eachingbox
⊥ocalmode
10riginsearch
20riginreturn
3Memoryallclear
4Emergencystop
sTeachingoperat氾n
6Manualoperation
7Stepexecution
8Sequentialread
gPOSitiOningdataread
lOParameterdataread
1†Speeddataread
12Positioningdatawrite
13Positiondatainsert
14POsitiondaねdelete
15Parameterdatawrite
16Speeddatawrite
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Appendix
AVAIIeABLErYPES
CIassific欲ion  Specifications  Weight  Typename
Positioncontrolunit     Sirlgle・a×is,CNCcorltro}unit  950gmax.        3G2A5-NC101・E
Teachingbox     Forpositiohcontrolunit  80094max.       3G2A5・TUOO1-E
－Adapterbox    lnterfaceboxforprinter,cassettetaperecorder     750gmax.        3G2A5-IF101・E
A-1
、
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OMRONCorporation
FASystemsDivisionH.Q.
66Matsumoto
Mishima-city,Shizuoka411-8511
Japan
Tel:(81)559-77-9181/Fax:(81)559-77・9045
－
OMRONEUROPEB.V.
Wegalaan67・69,NL2132JDHoofddorp
TheNetherlands
Tel:(31)2356.81-300/Fax:(31)2356-81-388
0MRONELECTRONICS,INC.
1EastCommerceDrive,Schaumburg,IL60173
U.S.A.
Tel:(1)847-843・79001Fax:(1)847.843-8568
0MRONASIAPACIFICPTE.L'「D.
83ClemenceauAvenue,
#11・Ol,UESquare,
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Tel:(65)835・3011/Fax=(65)835-2711
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