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Preface
ThankyouforpurchasingtheIS810Pseriesservodrive.

TheIS810Pseriesisahigh-performancefull-powerACservodrivedevelopedbyInovance.Theseriescov-
ersapowerrangefrom2.2kWto75kW.ItsupportstheModbus,CANopen,andCANlinkcommunication
protocolsandprovidesthecorrespondingcommunicationports.NetworkingofmultipleIS810Pservo
drivescanbeimplementedwithahostcontroller.Itfeaturesfunctionssuchasrigiditymetersetting,
inertiaauto-tuning,andvibrationsuppression,simplifyingoperations.Itdeliversquietandstableopera-
tionandaccuratepositioningcontrolwhenworkingwiththesmall-inertiaandmedium-inertiaMS1series
high-responseservomotorsandISMGserieshigh-powerservomotors(configuredwiththe20-bitor23-
bitincrementalencoderor23-bitmulti-turnabsoluteencoder).TheIS810Pseriesservodriveimplements
fastandaccuratepositioncontrol,speedcontrol,andtorquecontrolonautomationequipment,suchas
semiconductormanufacturingequipment,chipmounters,PCBpunchingmachines,transportmachinery,
foodprocessingmachinery,machinetools,andconveyingmachinery.

Thisgeneraluserguidepresentsthesafetyprecautions,instructionsformechanicalandelectricalinstal-
lation,andcommissioningandmaintenanceguidanceoftheIS810Pservodrive.Readandunderstand
thisuserguidebeforefirst-timeuse.Ifyouhaveanyquestionsabouttheproductfunctionorperfor-
mance,contactInovancefortechnicalsupport.

Thisguidemaybeupdatedinlinewithcontinuousproductimprovementwithoutnotice.

Notes
◆ Fortheillustrationpurpose,somedrawingsinthisguideshowtheproductwithoutcoversorprotectiveguards.
Remembertoinstallthecoversorprotectiveguardsasspecifiedbeforeusingtheproduct.Operatetheproductfol-
lowingtheinstructions.
◆ Drawingsinthisguideareforillustrationonly.Thestructuraldetailsmaynotmatchtheproductyoupurchase.
◆ Theinformationinthisguideissubjecttochangesduetoproductupgradesorspecificationmodifications,aswell
aseffortstoincreasetheaccuracyandconvenienceoftheguide.

Internationalcertifications:

TheIS810PseriesservodriveandMS1/ISMGmotorcomplywiththefollowinginternationalstandards.
SomemodelshavepassedCEcertification.

IEC/EN61800-5-1:2007AdjustableSpeedElectricalPowerDriveSystems-Part5-1:SafetyRequirements

IEC/EN61800-3:2004+A1:2012AdjustableSpeedElectricalPowerDriveSystems

Part3:AdjustableSpeedElectricalPowerDriveSystems-EMCRequirementsandSpecificTestMethods:
TheproductcomplieswiththerequirementsofstandardIEC/EN61800-3ontheconditionofcorrectin-
stallationanduse.

IEC/EN60034-1:2010RotatingElectricalMachines-Part1:RatingandPerformance
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Safety Precautions
Safety Disclaimer

◆◆ Read◆and◆comply◆with◆the◆safety◆precautions◆during◆installation,◆operation,◆and◆maintenance◆of◆the◆product.◆

◆◆ For◆personal◆and◆equipment◆safety,◆follow◆all◆safety◆precautions◆marked◆on◆the◆product◆and◆described◆in◆this◆guide◆
during◆installation,◆operation,◆and◆maintenance.◆

◆◆ The◆"CAUTION",◆"WARNING",◆and◆"DANGER"◆messages◆in◆the◆guide◆are◆supplementary◆only◆and◆do◆not◆cover◆all◆safety◆
precautions.◆

◆◆ Use◆this◆product◆according◆to◆the◆designated◆environment◆requirements.◆Damage◆caused◆by◆improper◆use◆is◆not◆cov-
ered◆by◆warranty.

◆◆ Inovance◆shall◆not◆be◆liable◆for◆any◆physical◆injuries◆or◆property◆loss◆caused◆by◆improper◆use.

Safety Levels and Definitions

Indicatesthatfailuretocomplywiththenoticemayresultinseverephysicalinjuries
orevendeath.

Indicatesthatfailuretocomplywiththenoticemayresultinseverephysicalinjuries
orevendeath.

Indicatesthatfailuretocomplywiththenoticemayresultinminorormoderatephysi-
calinjuriesorequipmentdamage.

Safety Signs

i Readtheguidebeforeinstallationandoperation.

Reliablygroundthesystemandequipment.

Danger!

Highvoltage!

Bewareofphysicalinjuriescausedbymachines.

Hightemperature!

15min
Wait15minutesbeforeperformingoperations.
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Safety Precautions

Unpacking

◆ Beforeunpacking,checkwhetherthepackingisintactandwithoutdamage,waterseepage,damp,anddeforma-
tion.
◆ Unpacktheproductinanorderlymanner.Donotstrikethepackagewithforce.
◆ Checkwhetherthereisdamage,rust,orscratchesonthesurfaceofthedeviceoritsaccessories.
◆ Checkwhetherthenumberofpackingmaterialsisconsistentwiththepackinglist.

◆ Donotinstalltheproductifyoufinddamage,rust,orsignsofuseontheproductoritsaccessories.
◆ Donotinstalltheproductinthecaseofwaterseepageintheproduct,partmissing,orpartdamage.
◆ Donotinstalltheproductifyoufindthepackinglistdoesnotconformtotheproductyoureceived.

StorageandTransportation

◆ Storeandtransportthisproductinaccordancewiththestorageandtransportationrequirementsforhumidityand
temperature.
◆ Donottransportorstoretheproductinenvironmentssuchaswatersplashing,rain,directsunlight,strongelectric
field,strongmagneticfield,andstrongvibration.
◆ Donotstoretheproductformorethanthreemonths.Takestricterpreventionmeasuresandperformnecessary
inspectionduringprolongedstorage.
◆ Packtheproductproperlybeforetransportation.Useasealedboxforlong-distancetransportation.
◆ Nevertransportthisproductwithequipmentormaterialsthatmayharmorhavenegativeimpactsonthisprod-
uct.

◆ Usespecializedloadingandunloadingequipmenttomovelarge-scaleorheavyequipmentandproducts.
◆ Whenhandlingthisproductwithbarehands,holdtheproductcasingfirmlywithcaretopreventpartsfromfall-
ing.Failuretocomplymayresultinphysicalinjuries.
◆ Handletheproductwithcareduringtransportationandmindyoursteptopreventphysicalinjuriesorproduct
damage.
◆ Neverstandorstaybelowtheproductwhenitisliftedbyhoistingequipment.

Installation

◆ Readthroughtheguideandsafetyinstructionsbeforeinstallation.
◆ Donotmodifythisproduct.
◆ Donotfiddlewiththeboltsusedtofixequipmentcomponents,especiallythosemarkedinred.
◆ Donotinstallthisproductinplaceswithstrongelectricormagneticfields.
◆ Toinstalltheproductincabinetorterminalequipment,makesurethattheenclosureofthecabinetorterminal
equipmentprovidesadequatefireprevention,electricalprotection,andmechanicalprotectionconformingtorele-
vantIECstandardsandlocallawsandregulations.
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◆ Productinstallation,wiring,maintenance,inspection,orpartsreplacementmustbeperformedbyprofessionals
only.
◆ Installation,wiring,maintenance,inspection,orpartsreplacementmustbeperformedbyonlyexperiencedper-
sonnelwhohavebeentrainedwithnecessaryelectricalinformation.
◆ Installationpersonnelmustbefamiliarwithproductinstallationrequirementsandrelevanttechnicalmaterials.
◆ Beforeinstallingequipmentwithstrongelectromagneticinterference,suchasatransformer,installanelectro-
magneticshieldingdeviceforthisproducttopreventmalfunctions.

Wiring

◆ Equipmentinstallation,wiring,maintenance,inspection,andpartsreplacementmustbeperformedbyprofes-
sionalsonly.
◆ Neverperformwiringwiththepowersupplyconnected.Failuretocomplymayresultinanelectricshock.
◆ Beforewiring,cutoffallequipmentpowersupplies.Waitatleast10minutesbeforefurtheroperationsbecause
residualvoltageexistsafterpower-off.
◆ Makesurethattheequipmentandproductarewellgrounded.Failuretocomplymayresultinanelectricshock.
◆ Duringwiring,followtheproperelectrostaticdischarge(ESD)procedures,andwearananti-staticwriststrap.Fail-
uretocomplymaydamagetheequipmentorinternalproductcircuits.

◆ Neverconnectthepowersupplycabletooutputterminalsoftheequipmentorproduct.Failuretocomplymay
causeequipmentdamageorevenafire.
◆ Whenconnectingthedrivetoamotor,makesurethatthephasesequencesofthedriveandmotorterminalsare
consistenttopreventreversemotorrotation.
◆ Cablesmustmeetdiameterandshieldingrequirements.Theshieldofshieldedcablesmustbereliablygrounded
atoneend.
◆ Afterwiring,makesurethatnoscrewsareleftandnocablesareexposedintheequipmentandproduct.

Power-on

◆ Beforepower-on,makesurethattheequipmentandproductareinstalledproperlywithreliablewiringandthe
motorcanberestarted.
◆ Beforepower-on,makesurethatthepowersupplymeetsequipmentrequirements.Failuretocomplymayresult
inproductdamageorevenfire.
◆ Atpower-on,unexpectedoperationsmaybetriggeredontheequipmentorproduct.Therefore,stayawayfrom
theequipmentorproduct.
◆ Afterpower-on,donotopentheequipmentcabinetdoororprotectivecoveroftheproduct.Failuretocomply
mayresultinanelectricshock.
◆ Donottouchanywiringterminalswhenpowerison.Failuretocomplymayresultinanelectricshock.
◆ Donotremoveanypartorcomponentoftheequipmentorproductwhenpowerison.Failuretocomplymay
resultinanelectricshock.

Operation

◆ Donottouchanywiringterminalsduringoperation.Failuretocomplymayresultinanelectricshock.
◆ Donotremoveanypartorcomponentoftheequipmentorproductduringoperation.Failuretocomplymay
resultinanelectricshock.
◆ Donottouchtheequipmentenclosure,fan,orresistortochecktemperature.Failuretocomplymayresultinheat
injuries.
◆ Signaldetectionduringoperationmustbeperformedbyprofessionalsonly.Failuretocomplymayresultinphysi-
calinjuriesorequipmentdamage.

◆ Preventmetalandotherobjectsfromfallingintothedeviceduringoperation.Failuretocomplymayresultin
equipmentdamage.
◆ Donotusethecontactortostartorstoptheequipment.Failuretocomplymayresultinequipmentdamage.
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Maintenance

◆ Equipmentinstallation,wiring,maintenance,inspection,andpartsreplacementmustbeperformedbyprofes-
sionalsonly.
◆ Neverperformmaintenancewhenpowerison.Failuretocomplymayresultinanelectricshock.
◆ Beforemaintenance,cutoffallequipmentpowersuppliesandwaitatleast15minutes.

◆ Performdailyandperiodicinspectionandmaintenanceontheequipmentaccordingtomaintenancerequire-
mentsandkeepamaintenancerecord.

Repair

◆ Equipmentinstallation,wiring,maintenance,inspection,andpartsreplacementmustbeperformedbyprofes-
sionalsonly.
◆ Neverperformanyinspectionormaintenanceoperationswhenpowerison.Failuretocomplymayresultinan
electricshock.
◆ Beforeinspectionandrepair,cutoffallequipmentpowersuppliesandwaitatleast15minutes.

◆ Requirerepairservicesaccordingtotheproductwarrantyagreement.
◆ Whentheequipmentisfaultyordamaged,requireprofessionalstoperformtroubleshootingandrepairbyfollow-
ingrepairinstructionsandkeeparepairrecord.
◆ Replacequick-wearpartsoftheproductaccordingtothereplacementguide.
◆ Donotoperatedamagedequipment.Failuretocomplymayresultinworsedamage.
◆ Aftertheequipmentisreplaced,performwiringinspectionandparametersettingsagain.

Disposal

◆ Retireequipmentinaccordancewithnationalregulationsandstandards.Failuretocomplymayresultinproperty
damage,physicalinjuries,orevendeath.
◆ Disposeoforrecycleretiredequipmentinaccordancewithindustrywastedisposalstandardstoavoidenviron-
mentalpollution.

Safety Signs

Forsafeequipmentoperationandmaintenance,observethesafetysignsontheequipmentandprod-
ucts.Donotdamageorremovethesafetysigns.Thefollowingtabledescribesthesafetysigns.

SafetySign Description
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危险

DANGER

高压注意

Hazardous
Voltage
高温注意

High
Temperature

Neverfailtoconnecttheprotectiveearth(PE)terminal.

Readthroughtheguideandfollowthesafetyinstructionsbeforeuse.



Donottouchterminalswithin15minutesafterdisconnectingthepower
supply.

Failuretocomplymayresultinelectricshock.

Donottouchtheheatsinkwhenpowerison.Failuretocomplymayresult
inburn.
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Chapter 1   Product Information
PrepareanMD810seriespowersupplyunitbeforeusingthisproduct.Forspecificationsoftherelated
powersupplyunit,seetheMD810SeriesStandardDrive(MultidriveSystem)AdvancedUserGuide.

1.1 Drive Unit

1.1.1 Designation Rules and Nameplate 

Figure1-1 Modelnumberandnameplateofthedriveunit
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Figure1-2 Serialnumberofthedriveunit

1.1.2 Components of the Drive Unit

No. Name

1 Panelcover

2 Busprotectivebaffle

3 Operatingpanel

4 Built-inbusbar

5 24Vpowerinput

6 Mountinghole

7 RJ45communicationterminal

8 Connectingbusbar

9,10

RS232andRS485communica-
tionterminals

(CO:CANcommunicationtermi-
nal)

11 CN1inputandoutputterminal

12 CN2encoderterminal

13 Body

14 Powerterminalcover

③

②

①
⑤
④

⑥

⑦
⑧

⑩

⑪

⑨

⑫

⑬

⑭

Figure1-3 Componentsofthedriveunit
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1.1.3 Specifications 

1 Electrical specifications

Thefollowingtableslistspecificationsofthethree-phase380Vdriveunits,startingfromtheT005model.

Item SIZE-1

DrivemodelIS810P T005 T009 T013

Continuousoutput
current(Arms)

5.1 9 13

Max.outputcurrent
(Arms)

14 20 28

Maincircuitpower
supply

537VDCto679VDC

Controlcircuitpower
supply

21.6VDCto26.4VDC

Item SIZE-2

DrivemodelIS810P T017 T025 T032 T037 T075

Continuousoutput
current(Arms)

17 25 32 37 75

Max.outputcurrent
(Arms)

42 65 80 92.5 187.5

Maincircuitpower
supply

537VDCto679VDC

Controlcircuitpower
supply

21.6VDCto26.4VDC

Item SIZE-3

DrivemodelIS810P T091 T112 T150

Continuousoutput
current(Arms)

91 112 150

Max.outputcurrent
(Arms)

227.5 280 380

Maincircuitpower
supply

537VDCto679VDC

Controlcircuitpower
supply

21.6VDCto26.4VDC
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2 Basic specifications

Item Description

Basic
specifica-
tions

Controlmode IGBTPWMcontrol,sinewavecurrentdrivemode

Encoderfeedback
Inovance20-bitor23-bitserialincrementalencoder

Inovance23-bitserialabsoluteencoder

Operating
conditions

Operating/Storagetemperature[1]
Operating:0ºCto40ºC(over40ºC:Derate1.5%forevery
additional1ºC.Thetemperaturemustnotexceed50ºC.)
Storage:–20ºCto+70ºC

Operating/Storagehumidity Below90%RH(non-condensing)

Vibration/Impactresistance
Vibration:4.9m/s2
Impact:19.6m/s2

IPrating IP20(exceptpowerterminals)
Pollutiondegree 2

Altitude
Below1000m.Foroperationabove1000m,derate1%
foreveryadditional100m.Themaximumaltitudeis
3000m.

Position
control
mode

Perfor-
mance

Feedforwardcompensation 0%to100%
Widthofpositioningcompleted 1to65535inencoderunit(resolution:1encoderunit)

Input
signal

Pulsereference

Inputpulse
format

Threeformats:direction+pulse,phaseA+phaseB
quadraturepulse,andCW/CCWpulse

Inputmode
Differentialinput

Opencollector

Inputpulse
frequency

Differentialinput:Forhighspeed,upto4Mpps,pulse
widthnotlessthan0.125μs

Forlowspeed,upto500kpps,pulsewidthnot
lessthan1μs

Opencollector:upto200kpps,pulsewidthnotless
than2.5μs

Built-inopencollectorpowersup-
ply[4]

+24V(withabuilt-in2.4kΩresistor)

Multi-positionreferenceselection
FourDIsareallocatedwithfunctionsCMD1,CMD2,
CMD3,andCMD4toprovidepositionreferences1to16.

Position
output

Outputmode
PhaseA,phaseB:differentialoutput

PhaseZ:differentialoutputoropencollectoroutput
Frequencydivisionratio Arbitraryfrequencydivision
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Item Description

Speed/
Torque
control
mode

Perfor-
mance

Speedchange
rate[2]

Loadchange
rate

Below0.5%at0%to100%load(underratedspeed)

Voltage
changerate

0.5%atratedvoltage±10%(underratedspeed)

Temperature
changerate

Below0.5%at25ºC±25ºC(underratedspeed)

Speedcontrolrange 1:5000

Frequencycharacteristics 1.2kHz
Torquecontrolprecision ±2%

Softstartuptimesetting
0sto60s(Thisparametercanbesetforacceleration
anddecelerationseparately.)

Input
signal

Speedreference
input

Reference
voltage[3]

±10VDC,ordinary12bits,maximum16bits

(The16-bitresolutionAIportiscustomized.)
Inputvoltage:upto±12V

Inputimped-
ance

About9kΩ

Response
time

About47μs

Torquereference
input

Reference
voltage

±10VDC,ordinary12bits,maximum16bits

(The16-bitresolutionAIportiscustomized.)
Inputvoltage:upto±12V

Inputimped-
ance

About9kΩ

Response
time

About47μs

Multi-speedrefer-
ence

Speedselec-
tion

FourDIsareallocatedwithfunctionsCMD1,CMD2,
CMD3,andCMD4toprovidespeedreferences1to16.

Input/Out-
putsignal

Digital
input(DI)
signal

Supportingsignalallocation
change

9DIs(DI8andDI9arehigh-speedDIs.)

37DIfunctions:

S-ON,alarmreset,gainswitchover,main/auxiliary
referenceswitchover,multi-speedreferencedirection
switchoverbyDI,multi-referenceswitchover(4DIs),
zeroclampenable,positionreferenceinhibited,posi-
tivelimitswitch,negativelimitswitch,forwardexternal
torquelimit,reverseexternaltorquelimit,forwardjog,
reversejog,stepenable,handwheelmultiplyingfactor
signal1,handwheelmultiplyingfactorsignal2,hand
wheelenablesignal,electronicgearratioselection,
torquereferencedirection,speedreferencedirection,
positionreferencedirection,multi-positionreference
enable,interruptpositioningcancelsignal,home
switch,homingenable,interruptpositioninginhibited,
braking,positiondeviationcleared,internalspeedlimit
source,andpulsereferenceinhibited

Digital
output
(DO)sig-
nal

Supportingsignalallocation
change

5DOs(DO5isallocatedwiththePTCfunctionforT025
andmodelswithgreaterpower)

19DOfunctions:

Servoready,motorrotation,zerospeedsignal,speed
matching,positioningcompleted,positioningnear,
torquelimited,speedlimited,braking,warning,fault,
alarmcode(3-bitoutput),interruptpositioningcom-
pleted,homingcompleted,electricalhomingcomplet-
ed,torquereached,andspeedreached



-19-

ProductInformation

Item Description

Built-in
functions

Overtravel(OT)prevention
TheservodrivestopsimmediatelywhenP-OTorN-OT
becomesactive.

Electronicgearratio 0.1048576≤B/A≤419430.4

Protection

Protectionsagainstovercurrent,overvoltage,under-
voltage,overload,maincircuitdetectionerror,heatsink
overheat,overspeed,encodererror,CPUerror,parame-
tererror,andothers

LEDdisplay
MainpowersupplyCHARGEindicator,5-digitLEDdis-
play

Analogmonitoringfunctionforobservation
purpose

Theservodriveisequippedwithananalogmonitoring
connectorforobservingspeedandtorquereference
signals.

Commu-
nication
function

Connectiondevice
RS232andRS485

StandardforCANcommunication
Communicationprotocol Modbus,CANlink,orCANopen

1:Ncommunication WhenRS485isused,themaximumvalueofNis247.

Axisaddresssetting Definedbyusers

Function
Statusdisplay,userparametersetting,monitoredvalue
display,faulttracingdisplay,jogandauto-tuning,and
speed/torquereferencesignalobservation

Others Gaintuning,alarmrecord,andjog

NOTE

◆ [1]Installtheservodrivewithinthisambienttemperaturerange.Whentheservodriveisinstalled
inanelectriccabinet,thetemperatureinsidethecabinetmustbewithinthespecifiedrange.
◆ [2]Thespeedchangerateiscalculatedaccordingtothefollowingformula:

No-load speed － Full-load speed
Rated speed

×  100％Speed change rate ＝

◆ Inactualapplications,amplifierdeviationiscausedbyvoltagechangeandtemperaturechange,
resultinginchangetothecalculatedresistance.Suchchangesarereflectedbyspeedchange.The
speedchangerateisexpressedbyapercentagetotheratedspeedandincludesthevaluesatvoltage
changeandtemperaturechange.
◆ [3]Forwardrotationmeansthatthemotorrotatesclockwisewhenviewedfromtheloadside.
◆ [4]Thebuilt-inopencollectorpowersupplyisnotelectricallyinsulatedfromthecontrolcircuitin
theservodrive.
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1.2 Servo Motor

1.2.1 Specifications of MS1 Series Servo Motor

1 Designation rules and nameplate

Figure1-4 Designationrulesandnameplateoftheservomotor
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2 Specifications of the servo motor

1) Motormechanicalcharacteristics

Item Description

Ratedtime Continuous

Vibrationlevel V15

Insulationresistance 500VDC,above10MΩ

Ambienttemperature 0ºCto40ºC

Excitationmode Permanentmagnetic

Installationmethod Flange

Thermalclass F

Insulationvoltage
1500VAC,1minute(200Vclass)

1800VAC,1minute(400Vclass)

Enclosureprotection
mode

IP67(exceptshaftextensionsandcableends)

Ambienthumidity 20%to80%(non-condensing)

Continuousmode Directconnection

Rotationdirection
Themotorrotatescounterclockwise(CCW)whenviewedfromtheloadsideunderthe
forwardrotationcommand.

2) Motorratings

Model
Rated
Output

(kW)[1]

Rated
Torque

(N·m)

Max.
Torque

(N·m)

RatedCur-
rent(Arms)

Max.
Current
(Arms)

Rated
Speed

(RPM)

Max.
Speed

(RPM)

TorquePa-
rameter

(N·m/Arms)

RotorMo-
mentof
Inertia

(kg·cm2)

Volt-
age

(V)

MS1H1(Vn=3000RPM,Vmax=6000RPM)

MS1H1-05B30CB 0.05 0.16 0.56 1.3 4.7

3000 6000

0.15
0.026

(0.028)

220

MS1H1-10B30CB 0.1 0.32 1.12 1.3 4.7 0.26
0.041

(0.043)

MS1H1-20B30CB 0.2 0.64 2.24 1.5 5.8 0.46
0.207

(0.220)

MS1H1-40B30CB 0.4 1.27 4.46 2.8 10.1 0.53
0.376

(0.390)

MS1H1-55B30CB 0.55 1.75 6.13 3.8 15.0 0.49 1.06

MS1H1-75B30CB 0.75 2.39 8.36 4.8 16.9 0.58
1.38

(1.43)

MS1H1-10C30CB 1.0 3.18 11.1 7.6 28.0 0.46 1.75

MS1H2(Vn=3000RPM,Vmax=6000/5000RPM)

MS1H2-10C30CB 1.0 3.18 9.54 7.5 23.00
3000

6000 0.47
1.87

(3.12)
220

MS1H2-15C30CB 1.5 4.90 14.7 10.8 32.00 5000 0.54
2.46

(3.71)
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Model
Rated
Output

(kW)[1]

Rated
Torque

(N·m)

Max.
Torque

(N·m)

RatedCur-
rent(Arms)

Max.
Current
(Arms)

Rated
Speed

(RPM)

Max.
Speed

(RPM)

TorquePa-
rameter

(N·m/Arms)

RotorMo-
mentof
Inertia

(kg·cm2)

Volt-
age

(V)

MS1H2-10C30CD 1.0 3.18 9.54 3.65 11.00

3000

6000 0.89
1.87

(3.12)
380

MS1H2-15C30CD 1.5 4.90 14.7 4.50 14.00 5000 1.07
2.46

(3.71)

MS1H2-20C30CD 2.0 6.36 19.1 5.89 20.00

5000

1.19
3.06

(4.31)

380

MS1H2-25C30CD 2.5 7.96 23.9 7.56 25.00 1.2
3.65

(4.90)

MS1H2-30C30CD 3.0 9.8 29.4 10.00 30.00 1.2
7.72

(10.22)

MS1H2-40C30CD 4.0 12.6 37.8 13.60 40.80 1.12
12.1

(14.6)

MS1H2-50C30CD 5.0 15.8 47.6 16.00 48.00 1.29
15.4

(17.9)
MS1H3(Vn=1500RPM,Vmax=3000RPM)

MS1H3-85B15CB 0.85 5.39 13.5 6.60 16.50
1500 3000

0.95
13.3

(14)
220

MS1H3-13C15CB 1.3 8.34 20.85 10.00 25.00 0.96
17.8

(18.5)

MS1H3-85B15CD 0.85 5.39 13.5 3.30 8.25

1500 3000

1.87
13.3

(14)
380

MS1H3-13C15CD 1.3 8.34 20.85 5.00 12.50 1.87
17.8

(18.5)

MS1H3-18C15CD 1.8 11.5 28.75 6.60 16.50 1.87
25

(25.7)

380

MS1H3-29C15CD 2.9 18.6 37.2 11.90 23.80 1.82
55

(57.2)

MS1H3-44C15CD 4.4 28.4 71.1 16.50 40.50 1.90
88.9

(90.8)

MS1H3-55C15CD 5.5 35.0 87.6 20.85 52.00 1.74
107

(109.5)

MS1H3-75C15CD 7.5 48.0 119 25.70 65.00 1.99
141

(143.1)
MS1H4(Vn=3000RPM,Vmax=6000RPM)

MS1H4-40B30CB 0.4 1.27 4.46 2.80 10.10
3000 6000

0.53
0.657

(0.667)
220

MS1H4-75B30CB 0.75 2.39 8.36 4.80 16.9 0.58
2

(2.012)
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NOTE

◆ [1]Themotorwithoilsealingmustbederatedby10%duringuse.
◆ [2]Valuesinsideparentheses"()"areforthemotorwithbrake.
◆ [3](-S4)indicatesthemodelwithbrakeisS4duty.
◆ Alltheparametersandtorque-speedcharacteristicvaluesintheprecedingtablearebasedonthe
conditionsthatthemotorworkswithanInovanceservodriveandthearmaturecoiltemperatureis
20ºC.
◆ Allthecharacteristicparametersintheprecedingtablearebasedontheconditionsthatthemo-
torsareprovidedwiththefollowingheatsinks:
MS1H1/MS1H4:250x250x6mm(aluminum)

MS1H2-10Cto25C:300x300x12mm(aluminum)

MS1H2-30Cto50C:400x400x20mm(aluminum)

MS1H3-85Bto18C:400x400x20mm(iron)

MS1H3-29Cto75C:360x360x25mm(double-layeraluminumplate)

3 Motor overload characteristics

LoadRatio(%) RunningTime(s) LoadRatio(%) RunningTime(s)

120 230 200 10

130 80 210 8.5

140 40 220 7

150 30 230 6

160 20 240 5.5

170 17 250 5

180 15 300 3

190 12 350 2

Figure1-5 Motoroverloadcurve

NOTE

◆ ThemaximumtorqueoftheH1andH4modelsis3.5timestheirratedtorque.
◆ ThemaximumtorqueoftheH2modelis3timesitsratedtorque.
◆ ThemaximumtorqueoftheH3model(excludingthe2.9kWclass)is2.5timesitsratedtorque.
◆ Themaximumtorqueofthe2.9kWclassis2timesitsratedtorque.

4 Motor radial and axial loads



-24-

ProductInformation

LF

Figure1-6 Motorradialandaxialloaddiagram

Table1-1 Motorradialandaxialloadparameters

MotorModel BaseSize(mm) LF(mm)
AllowableRadialLoad

(N)
AllowableAxialLoad(N)

MS1H1-05B30CB 40 20 78 54
MS1H1-10B30CB 40 20 78 54
MS1H1-20B30CB 60 25 245 74
MS1H1-40B30CB 60 25 245 74
MS1H1-55B30CB 80 35 392 147
MS1H1-75B30CB 80 35 392 147
MS1H1-10C30CB 80 35 392 147
MS1H2-10C30CB 100 45 686 196
MS1H2-10C30CD 100 45 686 196
MS1H2-15C30CB 100 45 686 196
MS1H2-15C30CD 100 45 686 196
MS1H2-20C30CD 100 45 686 196
MS1H2-25C30CD 100 45 686 196
MS1H2-30C30CD 130 63 980 392
MS1H2-40C30CD 130 63 1176 392
MS1H2-50C30CD 130 63 1176 392
MS1H3-85B15CB 130 45 686 196
MS1H3-13C15CB 130 45 686 196
MS1H3-85B15CD 130 45 686 196
MS1H3-13C15CD 130 45 686 196
MS1H3-18C15CD 130 45 686 196
MS1H3-29C15CD 180 79 1470 490
MS1H3-44C15CD 180 79 1470 490
MS1H3-55C15CD 180 113 1764 588
MS1H3-75C15CD 180 113 1764 588
MS1H4-40B30CB 60 25 245 74
MS1H4-75B30CB 80 35 392 147

5 Specifications of the brake
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MotorModel
Holding
Torque

(N·m)

SupplyVoltage
(VDC)

±10%

Rated
Power
(W)

CoilResis-
tance(Ω)
(±7%)

Exciting
Current
(A)

Close
Time
(ms)

Release
Time
(ms)

Backlash

(° )

MS1H1-05B/10B 0.32

24

6.1 94.4 0.25 ≤40 ≤20 ≤1.5
MS1H1-20B/40B

MS1H4-40B
1.5 7.6 75.79 0.32 ≤60 ≤20 ≤1.5

MS1H1/H4-75B 3.2 10 57.6 0.42 ≤60 ≤40 ≤1.0

MS1H3-85B/13C/18C 12 19.4 29.7 0.81 ≤120 ≤60 ≤0.5

MS1H2-10C/15C/20C/25C 8 23 25 0.96 ≤85 ≤30 ≤0.5

MS1H2-30C/40C/50C 16 27 21.3 1.13 ≤100 ≤60 ≤0.5

MS1H3-29C/44C/55C/75C 50 40 14.4 1.67 ≤200 ≤100 ≤0.5

Donotsharethepowersupplyofthebrakewithotherelectricaldevices.Failuretocomplymayresultin
malfunctionofthebrakeduetovoltageorcurrentdropcausedbyotherdevices.

Usecableswithacross-sectionalareaabove0.5mm2.

6 Torque-speed characteristics

■ MS1H1(lowinertia,smallcapacity)
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■ MS1H2(lowinertia,mediumcapacity)
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■ MS1H3(mediuminertia,mediumcapacity)
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■ MS1H4(mediuminertia,smallcapacity)

7 Derating characteristics

■ Altitude-basedderatingcurve

■ Temperature-basedderatingcurve
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1.2.2 Specifications of ISMG Series Servo Motor

1 Designation rules and nameplate

Note:Thestandardmotormodelis-A331*.Othermodelsneedtobebookedinadvance.

Figure1-7 Designationrulesandnameplateoftheservomotor

2 Specifications of the servo motor
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Table1-2 Specificationsoftheservomotor

MotorModel
Power Voltage Current Speed

Frequen-
cy

Torque
D-axis
Phase

Inductance
(mH)

Q-axis
PhaseIn-
ductance
(mH)(kW) (V) (A) (RPM) (Hz) (N·m)

ISMG1-95C15CD-A331FA 7.9 380 14.5 1500 100 50 5.34 5.34
ISMG1-12D20CD-A331FA 10.5 380 20.3 2000 133.33 50 2.73 2.73
ISMG1-14D15CD-A331FA 11.8 380 22.9 1500 100 75 3.49 3.49
ISMG1-18D20CD-A331FA 15.7 380 28.6 2000 133.33 75 2.24 2.24
ISMG1-17D15CD-A331FA 14.5 380 28.1 1500 100 92 2.73 2.73
ISMG1-23D20CD-A331FA 19.3 380 37.4 2000 133.33 92 1.53 1.53
ISMG1-22D15CD-A331FA 18.1 380 33.4 1500 100 115 2.46 2.46
ISMG1-28D20CD-A331FA 24.1 380 46.7 2000 133.33 115 1.26 1.26
ISMG1-30D15CD-A331FA 23.6 380 45.9 1500 100 150 1.64 1.64
ISMG1-41D20CD-A331FA 31.4 380 57.3 2000 133.33 150 1.05 1.05
ISMG2-31D15CD-A331FA 26.7 380 49.4 1500 100 170 2.22 2.22
ISMG2-42D20CD-A331FA 35.6 380 69.1 2000 133.33 170 1.13 1.13
ISMG2-42D15CD-A331FA 36.1 380 70.3 1500 100 230 1.46 1.46
ISMG2-57D20CD-A331FA 48.2 380 87.8 2000 133.33 230 0.93 0.93
ISMG2-52D15CD-A331FA 44.8 380 87.2 1500 100 285 1.14 1.14
ISMG2-70D20CD-A331FA 59.7 380 115.9 2000 133.33 285 0.64 0.64
ISMG2-60D15CD-A331FA 53.4 380 98.8 1500 100 340 1.03 1.03
ISMG2-80D20CD-A331FA 71.2 380 138.2 2000 133.33 340 0.53 0.53
ISMG2-80D15CD-A331FA 69.1 380 134.6 1500 100 440 0.69 0.69

MotorModel

Phase
Resis-
tance

(mΩ)

Torque
Coeffi-
cient

(N·m/A)

BackEMF
atRated
Speed

(V)

Peak
Speed

(RPM)

Peak
Torque

(N·m)

Peak
Current

(A)

Inertia

(kg.cm2)

Weight

(kg)

ISMG1-95C15CD-A331FA 480 3.44 311.9 1830 135 43.2 75 45.2
ISMG1-12D20CD-A331FA 240 2.46 297 2560 135 60.4 75 45.2
ISMG1-14D15CD-A331FA 282.8 3.27 297 1920 203 68.3 90 51.9
ISMG1-18D20CD-A331FA 174 2.62 316.8 2400 203 85.2 90 51.9
ISMG1-17D15CD-A331FA 200.4 3.27 297 1920 248 83.4 105 59
ISMG1-23D20CD-A331FA 114.9 2.46 297 2560 248 110.9 105 59
ISMG1-22D15CD-A331FA 171.9 3.44 311.9 1830 311 99.4 120 66
ISMG1-28D20CD-A331FA 87.7 2.46 297 2560 311 139.1 120 66
ISMG1-30D15CD-A331FA 108.1 3.27 297 1920 405 136.2 150 79.8
ISMG1-41D20CD-A331FA 69.8 2.62 316.8 2400 405 170 150 79.8
ISMG2-31D15CD-A331FA 70.7 3.44 311.9 1830 366 117 296 122
ISMG2-42D20CD-A331FA 36.2 2.46 297 2560 366 163.7 296 122
ISMG2-42D15CD-A331FA 42.4 3.27 297 1920 495 166.5 368 141.3
ISMG2-57D20CD-A331FA 26.9 2.62 316.8 2400 495 207.8 368 141.3
ISMG2-52D15CD-A331FA 30.9 3.27 297 1920 613 206.2 434 158.4
ISMG2-70D20CD-A331FA 17.4 2.46 297 2560 613 274.1 434 158.4
ISMG2-60D15CD-A331FA 30.4 3.44 311.9 1830 731 233.8 500 175.4
ISMG2-80D20CD-A331FA 16.4 2.46 297 2560 731 326.9 500 175.4
ISMG2-80D15CD-A331FA 20.1 3.27 297 1920 946 318.2 640 217

NOTE

◆ Inthetableabove,motormodelsarenamedintheS4dutymode,whereasparameterssuchas
power,current,andtorquearethoseintheS1dutymode.
◆ Forspecificationsofothermotormodels,pleasecontactInovancesalespersonnel.
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3 Specifications of motors with brake

Whendeterminingthelengthofthemotorbrakecable,takeintofullaccountthevoltagedropcausedby
cableresistance.Theinputvoltagemustbeatleast21.6Vtoenablethebraketoworkproperly.

ThefollowingtableliststhebrakespecificationsofInovanceISMGmotors.

Table1-3 Brakespecifications

MotorModel
Holding
Torque

(N·m)

SupplyVolt-
age

(V)±10%

Resistance

20ºC,(Ω)±5%

SupplyCurrent
Range

20ºC,(A)±10%

Release
Time

(ms)

Close
Time

(ms)

Backlash

(mm)

ISMG1-95C15CD

150 24DC 8.2 2.9 301 225 0.3to0.5
ISMG1-14D15CD
ISMG1-17D15CD
ISMG1-22D15CD
ISMG1-30D15CD

4 Safe operating area of motors
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1.3 System Specifications

Rated
Speed

(RPM)

Max.
Speed

(RPM)

Capacity

(kW)
ServoMotorModel

Motor

Flange
Size

ServoDriveModel
Drive

Size

DriveSN

(H01-02)

3000 6000

0.05 MS1H1-05B30CB-****Z
40

IS810P-50M4T005

1

30004

0.1 MS1H1-10B30CB-****Z
0.2 MS1H1-20B30CB-****Z

60
0.4 MS1H1-40B30CB-****Z
0.55 MS1H1-55B30CB-****Z

80
0.75 MS1H1-75B30CB-****Z
1.0 MS1H1-10C30CB-****Z IS810P-50M4T009

30005
1.0 MS1H2-10C30CD-****Z

IS810P-50M4T005

3000 5000

1.5 MS1H2-15C30CD-****Z
1002.0 MS1H2-20C30CD-****Z

IS810P-50M4T009
2.5 MS1H2-25C30CD-****Z
3.0 MS1H2-30C30CD-****Z

130

IS810P-50M4T013 30006
4.0 MS1H2-40C30CD-****Z

IS810P-50M4T017 2 30007
5.0 MS1H2-50C30CD-****Z

1500 3000

0.85 MS1H3-85B15CD-****Z
IS810P-50M4T005

1
30004

1.3 MS1H3-13C15CD-****Z
1.8 MS1H3-18C15CD-****Z IS810P-50M4T009 30005
2.9 MS1H3-29C15CD-****Z

180

IS810P-50M4T013 30006
4.4 MS1H3-44C15CD-****Z IS810P-50M4T017

2
30007

5.5 MS1H3-55C15CD-****Z
IS810P-50M4T025 30008

7.5 MS1H3-75C15CD-****Z

3000 6000
0.4 MS1H4-40B30CB-****Z

60 IS810P-50M4T005 1 30004
0.75 MS1H4-75B30CB-****Z

1500 1830 7.9 ISMG1-95C15CD-A331FA

200

IS810P-50M4T017

2

30007
2000 2560 10.5 ISMG1-12D20CD-A331FA

IS810P-50M4T025 30008
1500 1920

11.8 ISMG1-14D15CD-A331FA
14.5 ISMG1-17D15CD-A331FA

IS810P-50M4T032 30009
2000 2400 15.7 ISMG1-18D20CD-A331FA
1500 1830 18.1 ISMG1-22D15CD-A331FA

IS810P-50M4T037 30010
2000 2560

19.3 ISMG1-23D20CD-A331FA
24.1 ISMG1-28D20CD-A331FA

IS810P-50M4T075 30013

1500 1920 23.6 ISMG1-30D15CD-A331FA
2000 2400 31.4 ISMG1-41D20CD-A331FA
1500 1830 26.7 ISMG2-31D15CD-A331FA
2000 2560 35.6 ISMG2-42D20CD-A331FA

266

1500 1920
36.1 ISMG2-42D15CD-A331FA
44.8 ISMG2-52D15CD-A331FA

IS810P-50M4T091

3 30016

2000 2400 48.2 ISMG2-57D20CD-A331FA
1500 1830 53.4 ISMG2-60D15CD-A331FA

IS810P-50M4T112
2000 2560

59.7 ISMG2-70D20CD-A331FA
71.2 ISMG2-80D20CD-A331FA

IS810P-50M4T150
1500 1920 69.1 ISMG2-80D15CD-A331FA
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1.4 Cables

1.4.1 Cables for MS1 Series Motor (Including Communication Cable)

Table1-4 SelectionoffrontoutletcablesfortheMS1H1orMS1H4terminal-type(Z)motor

CableType
CableLength(m)

3.0 5.0 10.0
Powercable(without
brake)

S6-L-M107-3.0 S6-L-M107-5.0 S6-L-M107-10.0

Powercable(withbrake) S6-L-B107-3.0 S6-L-B107-5.0 S6-L-B107-10.0

Absoluteencodercable S6-L-P024-3.0 S6-L-P024-5.0 S6-L-P024-10.0

Incrementalencodercable S6-L-P014-3.0 S6-L-P014-5.0 S6-L-P014-10.0

Table1-5 SelectionofrearoutletcablesfortheMS1H1orMS1H4terminal-type(Z)motor

CableType
CableLength(m)

3.0 5.0 10.0
Powercable(without
brake)

S6-L-M108-3.0 S6-L-M108-5.0 S6-L-M108-10.0

Powercable(withbrake) S6-L-B108-3.0 S6-L-B108-5.0 S6-L-B108-10.0
Absoluteencodercable S6-L-P025-3.0 S6-L-P025-5.0 S6-L-P025-10.0
Incrementalencodercable S6-L-P015-3.0 S6-L-P015-5.0 S6-L-P015-10.0

Table1-6 Selectionofcablesforthelead-type(Z-S)motors

CableType
CableLength(m)

3.0 5.0 10.0
Powercable(without
brake)

S6-L-M100-3.0 S6-L-M100-5.0 S6-L-M100-10.0

Powercable(withbrake) S6-L-B100-3.0 S6-L-B100-5.0 S6-L-B100-10.0

Absoluteencodercable S6-L-P020-3.0 S6-L-P020-5.0 S6-L-P020-10.0

Incrementalencodercable S6-L-P010-3.0 S6-L-P010-5.0 S6-L-P010-10.0

NOTE

◆ Thecableslistedintheprecedingtablearealsoavailableindragchainspecifications.Cablesusedin
movingparts,suchasmanipulators,haveletter"-T"suffixedtotheirmodelcodes.Specifythedragchain
specificationswhenplacingorderstosuppliers,anduseflexiblecablesapplicabletothedragchain.
◆ Terminal-typemotorencodercablesshorterthan25mdonotneedadaptercables.Inthiscase,use
1Px22AWG+2Px26AWGifthecablelengthis10mto25m,oruse3Px26AWGifthecableisshorterthan10m.
◆ Forterminal-typemotorencodercableslongerthan25m,additionallyordertheS6-C24cablekit.For
thespecificcablelength,contactInovancesalespersonnel.
◆ Forlead-typemotorencodercables,use1Px22AWG+2Px26AWGifthecablelengthis10mto25m,or
use3Px26AWGifthecableisshorterthan10m.
◆ Forlead-typemotorencodercableslongerthan25m,contactInovancesalespersonnel.

Table1-7 SelectionofcablesfortheMS1H2orMS1H3motor

CableType
CableLength(m)

3.0 5.0 10.0
Powercable(withoutbrake) S6-L-M111-3.0 S6-L-M111-5.0 S6-L-M111-10.0
Powercable(withbrake) S6-L-B111-3.0 S6-L-B111-5.0 S6-L-B111-10.0
Absoluteencodercable S6-L-P021-3.0 S6-L-P021-5.0 S6-L-P021-10.0
Incrementalencodercable S6-L-P011-3.0 S6-L-P011-5.0 S6-L-P011-10.0

Table1-8 SelectionofcablesfortheMS1H3motor(2.9kW)
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CableType
CableLength(m)

3.0 5.0 10.0
Powercable(without
brake)

S6-L-M112-3.0 S6-L-M112-5.0 S6-L-M112-10.0

Powercable(withbrake) S6-L-B112-3.0 S6-L-B112-5.0 S6-L-B112-10.0
Absoluteencodercable S6-L-P021-3.0 S6-L-P021-5.0 S6-L-P021-10.0
Incrementalencodercable S6-L-P011-3.0 S6-L-P011-5.0 S6-L-P011-10.0

Table1-9 SelectionofcablesfortheMS1H3motor(4.4kWorabove)

CableType
CableLength(m)

3.0 5.0 10.0
Powercable(without
brake)

S6-L-M122-3.0 S6-L-M122-5.0 S6-L-M122-10.0

Powercable(withbrake) S6-L-B022-3.0 S6-L-B022-5.0 S6-L-B022-10.0
Absoluteencodercable S6-L-P021-3.0 S6-L-P021-5.0 S6-L-P021-10.0
Incrementalencodercable S6-L-P011-3.0 S6-L-P011-5.0 S6-L-P011-10.0

Table1-10 Connectorkits

MotorModel ConnectorKit

MS1H1-*******-A3***

MS1H4-*******-A3***

(0.1kWto1.0kW)

S6-C6:DB15terminal

S6-C9:Batterykitfordual-axisencoder

S6-C12:DB9terminal

S6-C23:Jonhonterminal-powercable-MS1motoradaptercable

S6-C24:Jonhonterminal-encodercable-MS1motoradaptercable

MS1H2-*******-A3***

(1.0kWto2.5kW)

S6-C6:DB15terminal

S6-C9:Batterykitfordual-axisencoder

S6-C2:20-18aviationplug,DB9terminal,20-29aviationplug

MS1H2-*******-A3***

(3.0kWto5.0kW)

S6-C6:DB15terminal

S6-C9:Batterykitfordual-axisencoder

S6-C2:20-18aviationplug,DB9terminal,20-29aviationplug

MS1H3-*******-A3***

(0.85kWto1.8kW)

S6-C6:DB15terminal

S6-C9:Batterykitfordual-axisencoder

S6-C2:20-18aviationplug,DB9terminal,20-29aviationplug



-39-

ProductInformation

MotorModel ConnectorKit

MS1H3-*******-A3***

(2.9kWto7.5kW)

S6-C6:DB15terminal

S6-C9:Batterykitfordual-axisencoder

S6-C3:20-22aviationplug,DB9terminal,20-29aviationplug

[Note]:Aconnectorkitisrequiredonlywhenyoupreparethecablesyourself.IfyouselectInovance
matchingcables,noconnectorkitisrequired.

IfyouuseanInovanceabsoluteencodermotor,theoptionalbatterykitS6-C4(single-axisbattery,battery
box)orS6-C9(dual-axisbattery,batterybox)isrequiredbesidethematchingcables.

Table1-11 Optionalcommunicationcables

CableModel Description

S6-L-T04-0.3

S6-L-T04-3.0

ServodrivetoPCcommunicationcable

Communicationcableformulti-servodriveparallelconnectionandcable
forcommunicationbetweentheservodriveandthehostcontroller

1.4.2 Cables for ISMG Series Motor (Including Communication Cable)

Table1-12 Optionalcommunicationcableforservomotor

Item
ServoMotorEncoderCable

L=3.0m L=5.0m L=10.0m
ISMG1(G2)-*******-A3*** S6-L-P021-3.0-PTC S6-L-P021-5.0-PTC S6-L-P021-10.0-PTC

AppearanceofServoMotorEncoderCable

Table1-13 Installationoptions

Model Description
ISMG1-B01 MountingbracketfortheISMG1naturalventilatedmotor
ISMG2-B01 MountingbracketfortheISMG2naturalventilatedmotor
ISMG1-B02 MountingbracketfortheISMG1air-cooledmotor
ISMG2-B02 MountingbracketfortheISMG2air-cooledmotor
MD500-AZJ-T5 Through-holemountingbracketfortheSIZE-Gservodrive
MD500-AZJ-T6 Through-holemountingbracketfortheSIZE-Hservodrive
MD500-AZJ-T7 Through-holemountingbracketfortheSIZE-Iservodrive
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Chapter 2  Installation


i ◆ ReadcontentinSafetyPrecautionscarefully.Failuretocomplymaycauseseriousconsequenc-
es.

◆ Observetheinstallationdirectiondescribedinthischapter.Failuretocomplymayresultin
equipmentfaultordamage.
◆ Donotinstalloroperatedamagedordefectiveequipment.Failuretocomplymayresultinphysi-
calinjury.
◆ Donotinstalltheequipmentinenvironmentsexposedtowatersplashesorcorrosivegases.
Failuretocomplymayresultinequipmentfault.
◆ Donotinstalltheequipmentnearinflammablegasesorcombustibleobjects.Failuretocomply
mayresultinafireorelectricshock.
◆ Installtheequipmentinsideafire-proofcabinetthatprovideselectricalprotection.Failureto
complymayresultinafire.
◆ Reservespecifiedclearancebetweentheservodriveanditsadjacentmachinesandtheinterior
surfaceofthecontrolcabinet.Failuretocomplymayresultinafireorequipmentfault.
◆ Donotputheavyobjectsontheequipment.Failuretocomplymayresultinphysicalinjuryor
equipmentdamage.
◆ Donotimposelargeimpactontheequipment.Failuretocomplymayresultinequipmentdam-
age.
◆ Donotblocktheairinlet/outletoftheequipmentorallowunwantedobjectstofallintothe
equipment.Failuretocomplymayresultinafireorequipmentfault.

2.1 Installation of the Power Supply Unit and Drive Unit

2.1.1 Installation Environment

1 Installation location

■ Ambienttemperature:Theservicelifeofthedriveisgreatlyinfluencedbytheambienttemperature.
Operatethedrivewithintheallowabletemperaturerange(–10ºCto+50ºC).

■ Altitude:Whentheinstallationaltitudeexceeds1000m,theIS810drivemustbederatedaccordingto
therecommendedcapacitancevalue.

■ Mountingsurfacerequirements:ThemountingsurfaceoftheIS810drivemustbeflameretardant.Its
structuralstrengthmustmeetthestrengthrequirementsfortransportation,storage,andrunningun-
dernormalconditionstoavoiddamagesduetovibrationorexcessivedeformationoftheinstallation
surface.Themountingsurfacemustremainverticaltothehorizontalgroundandbesecuredtothe
cabinetproperly.Themountingsurfacemustbeabletowithstandnotlessthanfourtimesthetotal
weightoftheinstalledequipment.

■ Coolingrequirements:Alargeamountofheatmaybegeneratedduringtheoperationofthecabinet.
Theremustbeplentyofcoolingspaceintheinstallationarea.Ensurethatthecoolingholesofthe
cabinetarenotblocked.

■ Vibrationrequirements:Installthedeviceataplaceawayfromvibration.Ensurethevibrationdoes
notexceed0.6g.Keepthedeviceawayfrommachinessuchaspunchpresses.
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■ Otherrequirements:Installthedeviceinanenvironmentfreefromdirectsunlight,moisture,and
waterdrops,aswellascorrosive,inflammable,orexplosivegases,andgreasedirtanddust.

Figure2-1 Installationenvironmentrequirements
Thisproductmustbeinstalledinacabinetaspartofafinalsystemthatisprovidedwitheffectiveflame-
proof,electrical,andmechanicalprotection.Theinstallationmustconformtolocalandregionallawsand
regulations,andtorelevantIECrequirements.

2 Environment condition

Table2-1 Installationenvironment

Item Description

Ambienttempera-
ture

Operatingtemperaturerange:–10ºCto+50ºC;airtemperaturechange:lessthan0.5ºC/min.For
temperatureabove40ºC,

deratetheratedcurrentby1.5%foreveryadditional1ºC.Maximumtemperature:50ºC

Storagetemperature:–25ºCto+70ºC

Transportationtemperature:–25ºCto+70ºC

Ambienthumidityrange:5%to95%,standard

Relativeambient
humidity

Ambienthumidityrange:5%to95%.Astandardservodriveisnotapplicableinanenvironment
orplacewithcorrosivegases.

Pleasepurchaseaspecialservodrivewithcorrosionresistantcasingandprotectivecoating.

Storagehumidity:5%to95%

Transportationhumidity:below95%at40ºC

IPrating IP20

Altitude
1000m.Foraltitudeabove1000m,derateby1%foreveryadditional100m.Maximumaltitude:
3000m

2.1.2 Requirements of Installation Dimensions and Clearance

1 Product dimensions (unit: mm)

1) Powersupplyunit
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Figure2-2 OutlinedimensionsofMD810-20M4T**G***

Model:MD810-20M4T***G***(W) PhysicalDimensions VoltageClass

45

[H]:350mm,[H1]:384mm

[H2]:400mm,[W]:100mm

[W1]:50mm,[D]:305mm

380VACto480VAC

110

[H]:350mm,[H1]:384mm

[H2]:400mm,[W]:200mm

[W1]:150mm,[D]:305mm

160(aircooling)

[H]:350mm,[H1]:384mm

[H2]:400mm,[W]:300mm

[W1]:250mm,[W2]:150mm

[D]:305mm

160(watercooling)

[H]:350mm,[H1]:384mm

[H2]:415.5mm,[W]:300mm

[W1]:250mm,[W2]:150mm

[D]:305mm

355

[H]:800mm,[H1]:795mm

[H2]:832mm,[W]:180mm

[W1]:105mm,[D]:445mm

2) Driveunit

■ OutlinedimensionsofIS810P50M4T******(SIZE1)
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Figure2-3 OutlinedimensionsofIS810P50M4T******(SIZE1)

■ OutlinedimensionsofIS810P50M4T******(SIZE2)

Figure2-4 OutlinedimensionsofIS810P50M4T******(SIZE2)

■ OutlinedimensionsofIS810P50M4T******(SIZE3)

Figure2-5 OutlinedimensionsofIS810P50M4T******(SIZE3)

2 Clearance

Thepowersupplyunitsaredividedintobook-sizeunits(100mm,200mm,and300mmwide)andverti-
caltowerunits(180mmwide).Therecommendedinstallationmethodsaresingle-rackinstallationand
dual-rackinstallation.Thefollowingtableshowstheminimumclearancebetweentworacksfordual-rack
installation.Anairguideplatemustbeinstalledonthelowerrack.
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Table2-2 Minimumclearancebetweenupperandlowerpowersupplyunits

Item
100mmWideUnit 200mmWideUnit 300mmWideUnit 180mmWideUnit

Book-sizeUnit VerticalTowerUnit
S1 ≥300mm ≥300mm ≥300mm ≥300mm
S2 ≥300mm ≥300mm ≥300mm ≥500mm
S3 ≥300mm ≥300mm ≥300mm -

Figure2-6 Clearancefordual-rackinstallationofbook-sizepowersupplyunits

S2

S1

2200

600
≥500

600

Figure2-7 Clearancefordual-rackinstallationofverticaltowerpowersupplyunits

Installationdirection:Theproductmustonlybeinstalledvertically,nothorizontallyorononeside.
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2.2 Installation of the Servo Drive

2.2.1 Cabinet-mounted Installation

Thisproductcanbeinstalledinsideacabinetinasingle-rackordual-rackinstallationmanner.Book-size
unitsmustbeinstalledinarowcloselytoavoiddamageduringtransportation.Donotinstalltwooreven
onedeviceseparately.Optionally,installanairguideplateontheupperrackfordual-rackinstallation.
Thethrough-holemountingmethodsupportsonlysingle-rackinstallation.

■ Single-rackinstallation

Book-sizeUnit VerticalTowerUnit
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■ Dual-rackinstallation

Book-sizeUnit VerticalTowerUnit

NOTE

◆ Optionally,installanairguideplateontheupperrackfordual-rackinstallation.
◆ Donotmerelyinstalltwoorfewerunits.
◆ Thethrough-holemountingmethodsupportsonlysingle-rackinstallation.
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2.2.2 Removal and Installation of Power Supply Unit Covers

Removal
(1)Liftthetranslucentkeypadcover.
Loosenthescrewsintheuppercover
withascrewdriver.

(2)Removetheuppercoverbyturn-
ingitfrontward.

(3)Pulloutthekeypadboxinitsen-
tirety.

 

(4)Holdthebottomofthelowercover
andremoveit.

(5)Pushinwardsonthelatchinthe
powerterminalcoverwithatool
(screwdriver)toreleasethecover.

(6)Removethepowerterminalcover.

Installation
(1)Alignthepowerterminalcoverwith
thepositionofthelatchofthebus
seat.Pressthepowerterminalcoverto
secureandfixit.

(2)Insertthekeypad. (3)Locatetheuppercoveratitslatch
positionandfixthecover,andfasten
thescrewswithascrewdriver.
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Installation
(4)Insertthetopendofthelower
coverbelowtheuppercover.Turn
thebottomendofthelowercoverto
secureit.

(5)Installationiscompleted.

-

2.2.3 Backplate Mounting

Recommendedtorqueforinstallation(N·m):

Item M3 M4 M5 M6 M8 M10 M12

Electric
connection

0.55 1.2 2.8 4.8 13 20 35

Ensurethatthereissufficientspaceontheleftofthepowersupplyunitforinstallation.

Foramulti-axissystem,thetopsurfacesofpowersupplyunitsmustbeflush.

Markthepositionofthetappedholesforinstallationanddrillascrewholeinthebaseplateforeachre-
tainingscrew.

Theservodrivemustbeinstalledonthebaseplatevertically.

Belowistheinstallationdiagram:

Figure2-8 Backplatemountingdiagramofpowersupplyunit
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Figure2-9 Backplatemountingdiagramofdriveunit

■ Cooling

Makesurethattheservodriveisinstalledverticallytothewall.Cooltheservodrivewithnaturalconvec-
tionoracoolingfan.

Asshownintheprecedingfigure,keepsufficientclearancesaroundthedriveunittoensurethecooling
effectofthecoolingfanornaturalconvection.Installacoolingfanabovetheupperpartoftheservodrive
toavoidlocalexcessivetemperatureriseandkeepaneventemperatureinsidethecontrolcabinet.

■ Grounding

Groundthegroundingterminalproperly.Failuretocomplymayresultinanelectricshockormalfunction
duetointerference.

■ Cableroutingrequirements

Routecablesdownwards(seethefollowingfigure)topreventliquidfromflowingintotheservodrive
alongthecables.

Figure2-10 Routingdirection
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2.3 Installation of the Servo Motor

2.3.1 Installation Precautions

■ Installtheservomotorinanenvironmentfreefromcorrosiveorflammablegasesorcombustiblema-
terials,suchashydrogensulfide,chlorine,ammonia,sulfurgas,chloridegas,acid,alkali,andsalt.

■ Useaservomotorwithoilsealinginplaceswithgrindingfluid,oilmist,ferrouspowder,orcuttings.

■ Installtheservomotorinaplaceawayfromheatsourcessuchasaheatingstove.

■ Donotusetheservomotorinanenclosedenvironment.Workinginanenclosedenvironmentwill
leadtohightemperatureoftheservomotor,whichwillshortenthemotor'sservicelife.

Table2-3 Installationprecautions

Item Description

Rust-proof
treatment

Wipeuptheanti-rustagentattheshaftextensionbeforeinstallingtheservomotor,andthentake
rust-proofmeasures.

Encoder

Donotstriketheshaftextensionduringinstallation.Failuretocomplymaydamagetheinternal
encoder.

◆ Toinstallapulleyonaservomotorshaftwithakeyway,usethescrewholeattheshaftend.Tofit
thepulley,insertadouble-endscrewintothescrewholeoftheshaft,putawasheronthecoupling
end,anduseanuttofixthepulley.
◆ Foraservomotorshaftwithakeyway,usethescrewholeattheshaftendforinstallation.Fora
shaftwithoutakeyway,usefrictioncouplingorsimilarmethodforinstallation.
◆ Whenremovingthepulley,useapulleyremovertoprotecttheshaftfromsufferingsevereimpact
fromload.
◆ Toensuresafety,installaprotectivecoverorasimilardeviceattherotaryarea,suchasthepulley
mountedontheshaft.

Alignment

◆ Usethecouplingformechanicalconnectionandaligntheaxisoftheservomotorwiththeaxis
oftheequipment.Wheninstallingtheservomotor,makesurethatthealignmentaccuracysatisfies
therequirementsshowninthefollowingfigure.Iftheaxesarenotalignedproperly,vibrationwillbe
generated,whichmaydamagethebearingsandtheencoder.

Direction ◆ Theservomotorcanbeinstalledhorizontallyorvertically.
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Item Description

Oilandwater
countermea-
sures

(1)Donotsubmergetheservomotororcablesintooilorwaterduringuse.

(2)ConfirmtheIPratingoftheservomotorwhenthemotoristobeusedinaplacewithwaterdrops
(exceptfortheshaftopeningsection).

(3)Installthemotorwithitscableconnectingportsfacingdownwards(asshowninthefollowingfig-
ure)whenthemotoristobeusedinaplacewithliquid,topreventtheliquidfromflowingintothe
motoralongthecable.

(4)Useaservomotorwithoilsealingiftheshaftopeningsectionisexposedtooildrops.

(5)Abidebythefollowingrequirementswhenusingaservomotorwithoilsealing:

Makesurethattheoillevelislowerthantheoilsealinglipduringuse.

Avoidoilaccumulationattheoilsealinglipwhentheservomotorisinstalledverticallyupward.

Stressofcables ◆ Donotbendorapplytensiontothecables,especiallysignalcableswhoseconductorisonly0.2
mmor0.3mmthick.Donotpullthecablestightlyduringwiring.

Connector

Abidebythefollowingrequirementswhenconnectingtheconnector:

◆ Ensurethattherearenoforeignmatters,suchaswasteandsheetmetalinsidetheconnector.
◆ Whenconnectingtheconnectortotheservomotor,connecttheconnectortothemaincircuit
cablesideoftheservomotorfirst,andensurethatthegroundingcableofthemaincircuitcables
isreliablyconnected.Iftheconnectorisfirstconnectedtotheencodercableside,theencodermay
becomefaultyduetothepotentialdifferencesbetweenPEs.
◆ Ensurethatthepinsarecorrectlyarrangedduringwiring.
◆ Theconnectorismadeupofresins.Donotstriketheconnectortoavoiddamage.
◆ Whentransportingtheservomotorwithmotorcablesconnected,holdtheservomotorbody
insteadofcatchingthecables.Failuretocomplymaydamagetheconnectorandthecables.
◆ Ifbentcablesareused,donotapplystresstotheconnectorduringwiring.Failuretocomplymay
damagetheconnector.

2.3.2 Installation Environment

Table2-4 Installationenvironment

Item MS1SeriesMotor

Ambienttem-
perature

0ºCto40ºC(non-freezing).Derateaccordingtothefollowingtablefortemperatureabove40ºC.

Ambienttemperature(ºC) 40 45 50 55 60

Deratingcoefficient 1 0.952 0.901 0.855 0.781

Ambienthu-
midity

20%to90%RH(non-condensing)



-52-

Installation

Item MS1SeriesMotor

Storagetem-
perature

–20ºCto+60ºC(peaktemperatureguarantee:80ºCfor72hours)

Storagehu-
midity

20%to90%RH(non-condensing)

Vibration Below49m/s2

Impact Below490m/s2

IPrating

H1andH4:IP65(exceptforthe
shaftopeningsectionandmotor
connectors)

Others:IP67(exceptfortheshaft
openingsectionandmotorcon-
nectors)

H1andH4:IP67(exceptfortheshaftopeningsectionandmotor
connectors)

Altitude

Below1000m.Deratebasedonthefollowingcoefficientswhenabove1000m.

Altitude(m) 1000 2000 3000 4000 5000

Deratingcoefficient 1 0.947 0.887 0.824 0.645

2.3.3 Outline Dimensions of MS1 Series Motor

1 Flange size: 40

■ Terminal-typemotor

Shaft end dimensions Keyed shaft end dimensions

øS
 h

6 
0 -0

.0
09

øL
B 

h7
 0 -0

.0
21

KW
 N

9

KH
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■ Lead-typemotor

MotorModel LL LC LR LA LZ LH LG LE LJ

MS1H1-05B30CB-A33*Z(-S)
65

(96)
40 25±0.5 46 2-φ4.5 34 5 2.5±0.5 0.5±0.35

MS1H1-10B30CB-A33*Z(-S)
77.5

(109)
40 25±0.5 46 2-φ4.5 34 5 2.5±0.5 0.5±0.35

MotorModel S LB TP LK KH KW W T Weight(kg)

MS1H1-05B30CB-A33*Z(-S) 8 30 M3x6 15.5 6.2 0
–0.1 3 3 3

0.39

(0.50)

MS1H1-10B30CB-A33*Z(-S) 8 30 M3x6 15.5 6.2 0
–0.1 3 3 3

0.45

(0.64)

NOTE

◆ Theunitofdimensionsinthetableismillimeter(mm).
◆ Thetorqueforfasteningtheterminalscrewsmustbe0.19N·mto0.21N·m.Excessivetorquemay
causedamage.
◆ Parenthesizedvaluesareformotorswithholdingbrake.
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2 Flange size: 60

■ Terminal-typemotor

øS
 h

6 
0 -0

.0
11

øL
B 

h7
 0 -0

.0
25

KW
 N

9

KH
Shaft end dimensions Keyed shaft end dimensions

■ Lead-typemotor
30
0 
m
m

30
0 
m
m
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MotorModel LL LC LR LA LZ LH LG LE LJ

MS1H1-20B30CB-A33*Z(-S)
72.5

(100)
60 30±0.5 70 4-φ5.5 44 7.5 3±0.5 0.5±0.35

MS1H1-40B30CB-A33*Z(-S)
91

(119)
60 30±0.5 70 4-φ5.5 44 7.5 3±0.5 0.5±0.35

MS1H4-40B30CB-A33*Z(-S)
105

(128)
60 30±0.5 70 4-φ5.5 44 7.5 3±0.5 0.5±0.35

MotorModel S LB TP LK KH KW W T Weight(kg)

MS1H1-20B30CB-A33*Z(-S) 14 50 M5x8 16.5 11 0
–0.1 5 5 5

0.78

(1.16)

MS1H1-40B30CB-A33*Z(-S) 14 50 M5x8 16.5 11 0
–0.1 5 5 5

1.11

(1.48)

MS1H4-40B30CB-A33*Z(-S) 14 50 M5x8 16.5 11 0
–0.1 5 5 5

1.27

(1.62)

NOTE

◆ Theunitofdimensionsinthetableismillimeter(mm).
◆ Thetorqueforfasteningtheterminalscrewsmustbe0.19N·mto0.21N·m.Excessivetorquemay
causedamage.
◆ Parenthesizedvaluesareformotorswithholdingbrake.

3 Flange size: 80

■ Terminal-typemotor

øS
 h

6 
0 -0

.0
13

øL
B 

h7
 0 -0

.0
30

KW
 N

9

KH
Shaft end dimensions Keyed shaft end dimensions



-56-

Installation

■ Lead-typemotor

30
0 

m
m

30
0 

m
m

KH

KW
 N

9

Ø
Sh

0 -0
.0

13

Ø
LB

 h
7 

 0
-0

.0
30

0.06 A

Ø
0.

04
A

ØLA

0.
02

Shaft end dimensions Keyed shaft end dimensions

MotorModel LL LC LR LA LZ LH LG LE LJ

MS1H1-55B30CB-A331Z(-S) 96.2 80 35±0.5 90 4-φ7 54 7.7 3±0.5 0.5±0.35

MS1H1-75B30CB-A33*Z(-S)
107
(140)

80 35±0.5 90 4-φ7 54 7.7 3±0.5 0.5±0.35

MS1H1-10C30CB-A331Z(-S) 118.2 80 35±0.5 90 4-φ7 54 7.7 3±0.5 0.5±0.35

MS1H4-75B30CB-A33*Z(-S)
117.5
(147.5)

80 35±0.5 90 4-φ7 54 7.7 3±0.5 0.5±0.35

MotorModel S LB TP LK KH KW W T Weight(kg)

MS1H1-55B30CB-A331Z(-S) 19 70 M6x20 25 15.5 0
–0.1 6 6 6 1.85

MS1H1-75B30CB-A33*Z(-S) 19 70 M6x20 25 15.5 0
–0.1 6 6 6

2.18
(2.82)

MS1H1-10C30CB-A331Z(-S) 19 70 M6x20 25 15.5 0
–0.1 6 6 6 2.55

MS1H4-75B30CB-A33*Z(-S) 19 70 M6x20 25 15.5 0
–0.1 6 6 6

2.40
(3.04)

NOTE

◆ Theunitofdimensionsinthetableismillimeter(mm).
◆ Thetorqueforfasteningtheterminalscrewsmustbe0.19N·mto0.21N·m.Excessivetorquemay
causedamage.
◆ Parenthesizedvaluesareformotorswithholdingbrake.

4 Flange size: 100

■ OutlinedimensionsofMS1H2motor
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ØLA LZ EQS

□LC

KA
2

KA
1

LL
LG

LE

LR

LK ØS
h6

 0 -0
.0

13
 

ØL
Bh

7 
 0 -0

.0
35

Keyed shaft end
dimensions

Shaft end dimensions

KW
 N

9

KH

W
 h

8

T h11

KB1
KB2

LJ

18
.5

100

80

⏊ 0.10 A

A↗ 0.03

◎ Ø0.06 A

Ø118

TP

2-M3

52°

Only motor
with brake

AA

MotorModel LL LC LE LA LZ KA1 KA2 KW LG KB1 KB2

MS1H2-10C30CB(D)-
A33*Z

164

(213.5)
100 5±0.3 115 4-Φ7 88 74 8 10

94.5

(101)

143.5

(192.5)

MS1H2-15C30CB(D)-
A33*Z

189

(239)
100 5±0.3 115 4-Φ7 88 74 8 10

119.5

(128)

168.5

(219.5)

MS1H2-20C30CD-
A33*Z(-S4)

214

(265)
100 5±0.3 115 4-Φ7 88 74 8 10

144.5

(153)

193.5

(244)

MS1H2-25C30CD-
A33*Z(-S4)

240.5

(290)
100 5±0.3 115 4-Φ7 88 74 8 10

169.5

(178)

218.5

(269)

MotorModel LR S LB TP LK KH LJ W T
Weight
(kg)

MS1H2-10C30CB(D)-
A33*Z

45±1 24 95 M8x16 36 20 0
–0.2 2.5±0.75 8 7

5.11

(6.41)

MS1H2-15C30CB(D)-
A33*Z

45±1 24 95 M8x16 36 20 0
–0.2 2.5±0.75 8 7

6.22

(7.52)

MS1H2-20C30CD-
A33*Z(-S4)

45±1 24 95 M8x16 36 20 0
–0.2 2.5±0.75 8 7

7.39

(8.7)

MS1H2-25C30CD-
A33*Z(-S4)

45±1 24 95 M8x16 36 20 0
–0.2 2.5±0.75 8 7

8.55

(9.8)

NOTE

◆ Theunitofdimensionsinthetableismillimeter(mm).
◆ Thetorqueforfasteningtheterminalscrewsmustbe0.19N·mto0.21N·m.Excessivetorquemay
causedamage.
◆ Parenthesizedvaluesareformotorswithholdingbrake.
◆ (-S4)*indicatesthemodelwithbrakeisS4duty.

5 Flange size: 130

■ OutlinedimensionsofMS1H2motor
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ØLA LZ EQS

TP

□LC

KA
2

KA
1

LL
LG

LE

LR

LK ØS
h6

  0 -0
.0

13

ØL
Bh

7 
 0 -0

.0
35

KW
 N

9

KH

W
 h

8

T h11

KB1
KB2

LJ

AA

18
.5

100

80

0.10 A
◎ Ø0.06 A

A↗ 0.03

Ø154
2-M5 

51°

⏊

Keyed shaft end
dimensions

Shaft end dimensions

Only motor
with brake

◆ OutlinedimensionsofMS1H3motor

ØLA

 TP

KA
2KA

1

A

KH

KB2
KB1

Ø
LB

h7
  0 -0

.0
35LJ

LK Ø
Sh

6 
 0 -0

.0
13

LE

LL LR
LG

KW
 N

9

W
 h

8

T h11

⏊ 0.10 A

↗ 0.02 A

◎
Ø

0.
06

A

Ø154

□LC

51°

100

80

2-M5 

LZ EQS

Keyed shaft end
dimensions

Shaft end dimensions

Only motor
with brake

MotorModel LC LL LR LA LZ KA1 KB1 KA2 KB2 LG

MS1H2-30C30CD-
A33*Z(-S4)

130
209.5

(265.5)
63±1 145 4-φ9 103

136

(139)
74

188.5

(244.5)
14

MS1H2-40C30CD-
A33*Z(-S4)

130
252

(308)
63±1 145 4-φ9 103

178.5

(181.5)
74

231

(287)
14

MS1H2-50C30CD-
A33*Z(-S4)

130
294.5

(350.5)
63±1 145 4-φ9 103

221

(224)
74

273.5

(329.5)
14

MS1H3-85B15CB-
A33*Z

130
146

(182)
55±1 145 4-Φ9 103 72.5 74 125(161) 14

MS1H3-13C15CB-
A33*Z

130
163

(199)
55±1 145 4-Φ9 103 89.5 74 142(178) 14

MS1H3-18C15CD-
A33*Z

130
181

(217)
55±1 145 4-Φ9 103 107.5 74 160(196) 14

MS1H3-85B15CD-
A33*Z

130
146

(182)
55±1 145 4-φ9 103 72.5 74 125(161) 14

MS1H3-13C15CD-
A33*Z

130
163

(199)
55±1 145 4-φ9 103 89.5 74 142(178) 14
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MotorModel LE LJ LB S TP LK KH KW W T
Weight
(kg)

MS1H2-30C30CD-
A33*Z(-S4)

6±0.3 0.5±0.75 110 28 M8x20 54 24 0
–0.2 8 8 7

10.73

(13.2)

MS1H2-40C30CD-
A33*Z(-S4)

6±0.3 0.5±0.75 110 28 M8x20 54 24 0
–0.2 8 8 7

15.43

(17.9)

MS1H2-50C30CD-
A33*Z(-S4)

6±0.3 0.5±0.75 110 28 M8x20 54 24 0
–0.2 8 8 7

16.2

(18.7)

MS1H3-85B15CB-
A33*Z

4 0.5±0.75 110 22 M6x20 36 18 0
–0.2 8 8 7

7

(8)

MS1H3-13C15CB-
A33*Z

4 0.5±0.75 110 22 M6x20 36 18 0
–0.2 8 8 7

8

(9.5)

MS1H3-18C15CD-
A33*Z

4 0.5±0.75 110 22 M6x20 36 18 0
–0.2 8 8 7 9.5(11)

MS1H3-85B15CD-
A33*Z

4 0.5±0.75 110 22 M6x20 36 18 0
–0.2 8 8 7

7

(8)

MS1H3-13C15CD-
A33*Z

4 0.5±0.75 110 22 M6x20 36 18 0
–0.2 8 8 7

8

(9.5)

NOTE

◆ Theunitofdimensionsinthetableismillimeter(mm).
◆ Thetorqueforfasteningtheterminalscrewsmustbe0.19N·mto0.21N·m.Excessivetorquemay
causedamage.
◆ Parenthesizedvaluesareformotorswithholdingbrake.
◆ (-S4)*indicatesthemodelwithbrakeisS4duty.

■ Flangesize:180

TP

LZ

□LC
LL LR

LG
LE

LK Ø
Sh

6 
0 -0

.0
16

 

Ø
LB

h7
  0 -0

.0
35KA

2

KA
1

KB1
KB2

KW
 N

9

KH

W
 h

8

T h11

LJ

AA

ØLA

18
.5

⏊ 0.10 A

↗ 0.03 A

◎
Ø

0.
06

A

∅207

53
.5°

2-M6

Keyed shaft end
dimensions

Shaft end dimensions100

80

MotorModel LL LC LE LA LZ KA1 KA2 KW LG KB1 KB2

MS1H3-29C15CD-
A33*Z

197

(273)
180 3.2±0.3 200 4-Φ13.5 138 74 10 18

136

(134)

177

(253)

MS1H3-44C15CD-
A33*Z

230

(307)
180 3.2±0.3 200 4-Φ13.5 138 74 10 18

169

(167)

210

(286)

MS1H3-55C15CD-
A33*Z

274

(350)
180 3.2±0.3 200 4-Φ13.5 138 74 12 18

213

(211)

254

(330)
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MS1H3-75C15CD-
A33*Z

330

(407)
180 3.2±0.3 200 4-Φ13.5 138 74 12 18

269

(267)

310

(386)

MotorModel LR S LB TP LK KH LJ W T
Weight
(kg)

MS1H3-29C15CD-
A33*Z

79±1 35 114.3 M12x25 65 30 0
–0.2 0.3±0.75 10 8

15

(25)

MS1H3-44C15CD-
A33*Z

79±1 35 114.3 M12x25 65 30 0
–0.2 0.3±0.75 10 8

19.5

(30)

MS1H3-55C15CD-
A33*Z

113±1 42 114.3 M16x32 96 37 0
–0.2 0.3±0.75 12 8

28

(38)

MS1H3-75C15CD-
A33*Z

113±1 42 114.3 M16x32 96 37 0
–0.2 0.3±0.75 12 8

32

(42)

NOTE

◆ Theunitofdimensionsinthetableismillimeter(mm).
◆ Thetorqueforfasteningtheterminalscrewsmustbe0.19N·mto0.21N·m.Excessivetorquemay
causedamage.
◆ Parenthesizedvaluesareformotorswithholdingbrake.

2.3.4 Outline Dimensions of ISMG Series Motor

1 Solid shaft, forced air-cooled motor (ISMG1) (unit: mm)

Standard component: Type A 
round-head flat key 12x8x56
Compliance: GB/T 1096-2003

Mounting plate

Direction BDirection A

ConnectorModel EncoderSide
Aviationplug MIL-DTL-5015series3102E20-29P

MotorModel Type L(mm) K(mm) Weight(kg)
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ISMG1-95C15CD

ISMG1-12D20CD

A331FA

415 285 45.2

ISMG1-14D15CD

ISMG1-18D20CD
450 312 51.9

ISMG1-17D15CD

ISMG1-23D20CD
485 354 59

ISMG1-22D15CD

ISMG1-28D20CD
520 396 66

ISMG1-30D15CD

ISMG1-41D20CD
590 471 79.8

Thefollowingtableliststhedimensionsofmotorwithbrake:

MotorModel Type L(mm) K(mm)
ISMG1-95C15CD

ISMG1-11D17CD

ISMG1-12D20CD

A334FA 480 396

ISMG1-14D15CD

ISMG1-16D17CD

ISMG1-18D20CD

A334FA 515 436

ISMG1-17D15CD

ISMG1-20D17CD

ISMG1-23D20CD

A334FA 550 471

ISMG1-22D15CD

ISMG1-24D17CD

ISMG1-28D20CD

A334FA 585 506

ISMG1-30D15CD

ISMG1-34D17CD

ISMG1-41D20CD

A334FA 655 576

Note:ThestandardmodelsareA3series.

Themountingbaseplateisoptional,andusedonlyforISMG1-22D15CD-A331FAandISMG1-30D15CD-
A331FAorwhenrequired.TheKvalueistheclearanceofthemountingbaseplate.

Themountingbaseplateisoptional,andusedonlywhenrequired.

2 Solid shaft, forced air-cooled motor (ISMG2) (unit: mm)
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Standard component: Type A 
round-head flat key 14x9x90
Compliance: GB/T 1096-2003

ConnectorModel EncoderSide
Aviationplug MIL-DTL-5015series3102E20-29P

MotorModel L(mm) K(mm) Weight(kg)
ISMG2-31D15CD-A331FA

ISMG2-42D20CD-A331FA
575 360 122

ISMG2-42D15CD-A331FA

ISMG2-57D20CD-A331FA
625 370 141.3

ISMG2-52D15CD-A331FA

ISMG2-70D20CD-A331FA
675 476 158.4

ISMG2-60D15CD-A331FA

ISMG2-80D20CD-A331FA
725 476 175.4

ISMG2-80D15CD-A331FA 825 583 217

NOTE

◆ [1]Installthedriveunitwithinthespecifiedambienttemperaturerange.Whentheservodriveis
installedinanelectriccabinet,thetemperatureinsidethecabinetmustbewithinthespecifiedrange.

ThestandardmodelsareA3series.

Themountingbaseplateisoptional,andusedonlywhenrequired.
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Chapter 3  Wiring

i ◆ ReadcontentinSafetyPrecautionscarefully.Failuretocomplymaycauseseriousconsequences.

◆ NeverpowerthedrivewiththeITgrid.UsetheTNorTTgridinstead.Failuretocomplymay
resultinanelectricalshock.
◆ Connectanelectromagneticcontactorbetweenthepowersupplyandthemaincircuitofthe
drive(single-phase:L1andL2;three-phase:R,S,andTphases),toformastructurethatcancutthe
powersupplyonthepowersideofthedrive.Ifnoelectromagneticcontactorisconnected,continu-
ouslargecurrentuponfaultsmaycauseafire.
◆ Ensurethattheinputvoltageofthedriveiswithintheallowablerange.Failuretocomplymay
resultinproductfault.
◆ DonotconnecttheoutputterminalsU,V,andWofthedrivetoathree-phasepowersupply.Fail-
uretocomplymayresultinphysicalinjuryorafire.
◆ DonotconnectthemotorterminalsU,V,andWtoamainspowersupply.Failuretocomplymay
resultinphysicalinjuryorafire.
◆ UsetheALM(faultsignal)tocutoffthemaincircuitpowersupply.

◆ Donotconnectthedriveprotectiveearth(PE)terminaltothatofthecontrolcabinet.Failureto
complymayresultinanelectricshock.
◆ Groundtheentiresystem.Failuretocomplymayresultinmalfunction.

15min

◆ Afterpower-off,waitatleast15minutesbeforefurtheroperationsbecauseresidualvoltageexists
afterpower-off.Failuretocomplymayresultinanelectricshock.
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◆ Thespecificationsandinstallationmethodofexternalcablesmustcomplywiththeapplicable
localregulations.
◆ Followtheprecautionsbelowwhenusingtheservosystemonaverticalaxis:
◆ Deploysafetydevicestopreventworkpiecesfromfallinginthealarmorovertravelstate.
◆ Ensurecorrectpolarityofthepositiveandnegativeelectrodesofthe24Vpowersupply.Failure
tocomplymayresultinphysicalinjuryorproductdamage.
◆ Followtheprecautionsbelowwhenwiringthepowersupplyandmaincircuit:
◆ Whenthemaincircuitterminalisaconnector,removetheconnectorfromthedrivebeforewir-
ing.
◆ Onlyonecablecanbeinsertedintooneinterfaceoftheconnector.
◆ Preventshortcircuitbetweenthecoreandadjacentcableduetoburrsonthecorewheninsert-
ingthecable.
◆ Donotinsulatetheconnectionpartofpowersupplyterminals.Failuretocomplymayresultinan
electricshock.
◆ Donotconnecta220Vdrivedirectlytoa380Vpowersupply.
◆ Configureacircuitbreakerorothersafetydevicestopreventfirecausedbyshortcircuitofexter-
nalcables.
◆ Whenanalarmsignalisdetected,cutoffthepowersupplyofthemaincircuitandsetS-ONto
OFF.
◆ Connectthedrivetothemotordirectly,withoutconnectinganyelectromagneticcontactorbe-
tweenthem.Failuretocomplymayresultinproductfault.
◆ Neverplacecablesunderheavyobjectsordragcablesvigorously.Failuretocomplymayresultin
anelectricshockduetocabledamage.
◆ WhenconnectingDOterminalstorelays,ensurecorrectpolarityoftheflywheeldiode.Incorrect
polaritycanresultinproductdamageorsignaloutputfailure.
◆ SeparatethemaincircuitcablesfromtheI/Osignalcablesandencodercablesbyatleast30cm.
Failuretocomplymayresultinproductmalfunction.
◆ Usetwistedpairsormulti-conductorshieldedtwistedpairsastheI/Osignalcableorencoder
cable.Failuretocomplymayresultinproductmalfunction.
◆ ThemaximumwiringlengthsoftheI/Osignalcableandtheencodercableare3mand20m,
respectively.
◆ Useanoisefiltertoreduceelectromagneticinterferenceonelectronicdevicesaroundthedrive.
◆ Toavoiddamagetotheproduct,takeappropriateshieldingmeasuresinplacessubjectto:
◆ Disturbancecausedbystaticelectricity
◆ Strongelectricfieldorstrongmagneticfield
◆ Radioactiverays
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3.1 Servo System Wiring

Figure3-1 Wiringofthree-phase380Vsystem

Theservodriveisdirectlyconnectedtoanindustrialpowersupply,withnoisolationsuchasatrans-
former.Inthiscase,connectafuseoracircuitbreakertotheinputpowersupplytopreventcrosselectric
shock.Connectaresidualcurrentdevice(RCD)againstbothoverloadandshortcircuitoraspecialized
RCDcombinedwithprotectivegroundingtoenhancesystemsafety.

Donotusetheelectromagneticcontactortorunorstoptheservomotor.Theservomotor,asahigh-in-
ductancedevice,maygenerateaninstantaneoushighvoltagewhichmaydamagethecontactor.

Ensuresufficientpowercapacitywhenconnectinganexternalcontrolpowersupplyora24VDCpower
supply,especiallywhenusingthepowersupplytopowermultipleservodrivesorbrakes.Insufficient
powercapacitywillleadtoinsufficientsupplycurrent,resultinginfailureoftheservodriveorbrake.The
brakemustbepoweredupbya24VDCpowersupply.Thepowermustmatchthemotormodelandmeet
thebrakepowerrequirements.

3.2 Terminals of Power Supply Unit

PrepareanMD810seriespowersupplyunitbeforeusingthisproduct.Forspecificationsoftherelated
powersupplyunit,seetheMD810SeriesStandardDrive(MultidriveSystem)AdvancedUserGuide.
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3.3 Terminals of Drive Unit

3.3.1 Arrangement of Drive Unit Terminals

DO4+

DO3-

GND

DO3+

DO2-

DO2+

DO1-

DO1+

DI4

DI1

DI2

COM+

DI9

COM-

+5V

AI2

GND

AI1

PAO+

PAO-

PBO-

PZO-

PBO+

DO4-

DO5-

GND

DI8

DI7

DI6

DI5

DI3

PULLHI

HPULSE-

SIGN+

HPULSE+

SIGN-

HSIGN-

PULSE+

HSIGN+

PULSE-

PZ-OUT

PZO+

DO5+

+24V

1

16

31

15

30
44

6

+5V

GND

9

PS+

PS-

3

4

5

1

RS485+

RS232-TXD

GND

RS485-

RS232-RXD

CANH

CANL

GNDG

1

8

CN3 CN4

U

V

W

CN1

CN2

GND

AO1

GND

AO2

CN5

Figure3-2 Terminalarrangementinadriveunit

Theprecedingfigureshowsarrangementoftheterminalsintheservodrive.
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3.3.2 Functions of Drive Unit Terminals

Table3-1 Terminalnamesandfunctions

TerminalSym-
bol

TerminalName TerminalFunction

+,–
Maincircuitpowerinput
terminals

Usedforbusinput

U,V,W
Servomotorconnection
terminals

ConnectedtoU,V,andWphasesoftheservomotor

PE Grounding
TwoPEterminalsconnectedtothoseofthepowersupplyandtheservo
motor,respectively

CN1 Controlsignalterminal –

24V/COM
24Vpowersupplytermi-
nal

External24Vcontrolpowerandbrakepowerinputterminals

3.4 Connection Between Power Supply Unit and Drive Unit

3.4.1 Connection Through DC Bus

Removetheoperatingpanelcoverofthedriveunit.Connectthepowersupplyunittothedriveunitwith
theDCbusbar.

Note!

Thepre-installedconnector(busbar)isusedforelectricalconnectionofthedevice.Connectionusinga
leadwirecannotguaranteetherunningstabilityandsafetyofthedevice.

ConnectingBusbars
(1)Loosenthescrewofthekeypad.Removethecoverandkeypad,asshowninthefollowingfigure.

       

Note!Poweroffthedriveatleast10minutesbeforeremovingthecover.
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(2)Loosen(notremove)thescrewontheDCbusbar.TurnovertheDCbusbartoconnectittothenextdevice.

Note:Forthe50mmwidemodel,thebusbarisnotpre-installedonthedevice.Instead,itiscontainedinthepacking
box.Inthiscase,removethebusbarterminalscrewsbeforeinstallingthebusbar.

(3)Tightenthescrews.Calibratethetorqueofallscrews.Therecommendedtorqueis2.6N·mto3N·m.

3.4.2 PE Connection Diagram

Properlygroundeverydeviceinthesystem.Connectthepowersupplyunit,driveunit,andcomponents
suchasthefilterandreactortothePEcopperbusbarinthecabinetusingthestarconnectionmethod,as
showninthefollowingfigure.

PE

3

2

4

1

5

5

2
3
4

Drive unit grounding at the top
Drive unit grounding at the bottom
Reactor grounding
Filter grounding
System grounding copper busbar

Line

Load

1

Note:Boththetopandbottomofadriveunitmustbegrounded.①and②inthediagramindicatethe
twogroundingpointsofthedriveunit.

3.4.3 24 V Control Power Supply

Thepowersupplyofthedriveunitisdividedintothecontrolpartandthepowerpart.Thecontrolpartis
preferablypoweredthroughtheDCbusbarthatisconnectedtothepowersupplyunit.Itisrecommend-
edtoconnectthe24Vswitched-modepowersupplyofthedriveunittoanexternalpowersupply.This
ensuresthatthepowersupplytothecontrolpartofthedriveunitisnotaffectedafterstopuponfaultsof
thepowersupplyunit.

Notethatthe24Vterminalofthedriveunitmustbecorrectlyconnected,asshowninthefollowingfigure.
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3.5 Main Circuit Wiring of Servo Drive

3.5.1 Recommended Models and Specifications of Main Circuit Cables

X

Y Z

Figure3-3 Terminalblock

Table3-2 Structuraldataofterminalblock

No. DriveModel
U,V,W PE

mm2 AWG mm2 AWG
Three-phase380V

1 T005 3x0.75 18 0.75 18
2 T009 3x1.5 16 1.5 16
3 T013 3x1.5 16 1.5 16
4 T017 3x4.0 12 4 12
5 T025 3x4.0 12 4 12
6 T032 3x4.0 12 4 12
7 T075 3x16 5 16 5
8 T091 3x16 5 16 5
9 T112 3x25 3 25 3
10 T150 3x50 1/0 50 1/0

Structure
MainCircuitTerminal PETerminal

X(mm) Y(mm) Z(mm) Screw
Tightening
Torque(N·m)

ScrewSize
TighteningTorque

(N·m)
22kWto37
kW

12 21 18 M6SEMSscrew 6 M6 6

45kWto75
kW

16.5 33 30 M10SEMSscrew 25 M10 25

3.5.2 Cable Lug Selection

Recommendedcablelugsareshownbelow.

                       GTNRseriesTNRseriesTNSseries
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AppearanceofcablelugsmanufacturedbySuzhouYuanliMetalEnterpriseCo.,Ltd

 

L

B
d2

d1 D

EF

Figure3-4 DimensionsofTNRseriescablelugs

Table3-3 ModelsanddimensionsofTNRseriescablelugs

Model
CableSize

D d1 E F B d2 L
Current
(A)

Crimping
ToolAWG/MCM mm2

TNR0.75-4 22to16 0.25to1.0 2.8 1.3 4.5 6.6 8.0 4.3 15.0 10 RYO-8

AK-1MTNR1.25-4 22to16 0.25to1.65 3.4 1.7 4.5 7.3 8 5.3 15.8 19

B d1 D
d2

R

L

F

H K E

Figure3-5 DimensionsofGTNRseriescablelugs

Table3-4 ModelsanddimensionsofGTNRseriescablelugs(unit:mm)
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Model D d1 E H K B d2 F L R
Crimping
Tool

GTNR1.5-5 4.0 2.2 5.0 5.0 2.0 8.0 5.3 1.0 16.0
5

RYO-8

YYT-8

RYO-14

GTNR2.5-4
4.5 2.9 7.0

5.0
2.0

8.0
4.3

1.0
18.0

GTNR2.5-5
6.0

5.3
20.0

7

GTNR2.5-6 10.2 6.4 0.8
GTNR4-5

5.2 3.6 7.0 6.0 2.0 10.0
5.3

1.0
20.0

 GTNR4-6 6.4
GTNR6-5

6.0 4.2 9.0
6.0

3.0
10.0

5.3
1.2

23.0
GTNR6-6

7.5
6.4

26.0
GTNR6-8 12.0 8.4 1.0
GTNR10-6

7.0 5.0 9.0 8.0 3.5 12.4
6.4

1.3
26.5

GTNR10-8 8.4 27.5
GTNR16-6

7.8 5.8 12.0 8.0 4.0 12.4
6.4

1.3 31.0

CT-38

CT-100

GTNR16-8 8.4
GTNR25-6

9.5 7.5 12.0
8.0

4.5
14.0 6.4 2.0 32.0

10

GTNR25-8 9.0 15.5 8.4 1.6 34.0
GTNR25-10 10.5 17.5 10.5 1.4 37.0
GTNR35-6

11.4 8.6 15.0
9.0

5.0
15.5

6.4
2.8 38.0

GTNR35-8 8.4
GTNR35-10 10.5 17.5 10.5 2.5 40.5
GTNR50-8

12.6 9.6 16.0 11.0 6.0 18.0
8.4

2.8 43.5

CT-100

GTNR50-10 10.5
GTNR70-8

15.0 12.0 18.0 13.0 7.0 21.0
8.4

2.8 50.0
14

GTNR70-10 10.5
GTNR70-12 13.0
GTNR95-10

17.4 13.5 20.0 13.0 9.0 25.0
10.5

3.9 55.0
GTNR95-12 13.0
GTNR120-12

19.8 15.0 22.0
14.0

10.0 28.0
13.0

4.7
60.0

16

RYC-150

GTNR120-16 16.0 17.0 64.0
GTNR150-12

21.2 16.5 26.0 16.0 11.0 30.0
13.0

4.7 69.0

24
GTNR150-16 17.0
GTNR185-16 23.5 18.5 32.0 17.0 12.0 34.0 17.0 5.0 78.0
GTNR240-16

26.5 21.5 38.0 20.0 14.0 38.0
17.0

5.5 92.0
GTNR240-20 21.0

B d1 D

L

EF

d2

Figure3-6 DimensionsofTNSseriescablelugs

Table3-5 ModelsanddimensionsofTNSseriescablelugs(unit:mm)



-73-

Wiring

Model D d1 E H K B d2 F L R
Crimping
Tool

TNS1.5-5 4.0 2.2 5.0 5.0 2.0 8.0 5.3 1.0 16.0
5

RYO-8

YYT-8

RYO-14

TNS2.5-4
4.5 2.9 7.0

5.0
2.0

8.0
4.3

1.0
18.0

TNS2.5-5
6.0

5.3
20.0

7

TNS2.5-6 10.2 6.4 0.8
TNS4-5

5.2 3.6 7.0 6.0 2.0 10.0
5.3

1.0
20.0

 TNS4-6 6.4
TNS6-5

6.0 4.2 9.0
6.0

3.0
10.0

5.3
1.2

23.0
TNS6-6

7.5
6.4

26.0
TNS6-8 12.0 8.4 1.0
TNS10-6

7.0 5.0 9.0 8.0 3.5 12.4
6.4

1.3
26.5

TNS10-8 8.4 27.5
TNS16-6

7.8 5.8 12.0 8.0 4.0 12.4
6.4

1.3 31.0

CT-38

CT-100

TNS16-8 8.4
TNS25-6

9.5 7.5 12.0
8.0

4.5
14.0 6.4 2.0 32.0

10

TNS25-8 9.0 15.5 8.4 1.6 34.0
TNS25-10 10.5 17.5 10.5 1.4 37.0
TNS35-6

11.4 8.6 15.0
9.0

5.0
15.5

6.4
2.8 38.0

TNS35-8 8.4
TNS35-10 10.5 17.5 10.5 2.5 40.5
TNS50-8

12.6 9.6 16.0 11.0 6.0 18.0
8.4

2.8 43.5

CT-100

TNS50-10 10.5
TNS70-8

15.0 12.0 18.0 13.0 7.0 21.0
8.4

2.8 50.0
14

TNS70-10 10.5
TNS70-12 13.0
TNS95-10

17.4 13.5 20.0 13.0 9.0 25.0
10.5

3.9 55.0
TNS95-12 13.0
TNS120-12

19.8 15.0 22.0
14.0

10.0 28.0
13.0

4.7
60.0

16

RYC-150

TNS120-16 16.0 17.0 64.0
TNS150-12

21.2 16.5 26.0 16.0 11.0 30.0
13.0

4.7 69.0

24
TNS150-16 17.0
TNS185-16 23.5 18.5 32.0 17.0 12.0 34.0 17.0 5.0 78.0
TNS240-16

26.5 21.5 38.0 20.0 14.0 38.0
17.0

5.5 92.0
TNS240-20 21.0

3.6 Connection Between Drive Unit and Motor

3.6.1 Grounding Requirements

ProperlygroundthePEsoftheservodriveandservomotor.

3.6.2 Connection with MS1 Series Motor

1 Power cable connection
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Figure3-7 Examplewiringofpowercablesbetweenservodriveandservomotor

Table3-6 Powercableconnectorsontheservomotorside

FlangeSizeofApplica-
bleMotor[1]

ConnectorAppearance PinArrangement

Terminal-typemotor:
40
60
80

4
3
2
1

5 6

Black6-pinconnector

PinNo. Signal Color

1 PE Yellow/green

2 W Red

3 V Black

4 U White

5 Brake(polarity
insensitive)

Brown

6 Blue

Table3-7 Powercableconnector(motorside)oflead-typemotor

FlangeSizeofApplica-
bleMotor[1]

ConnectorAppearance PinArrangement

Lead-typemotor:
40
60
80

4

5

6

1

2

3

Black6-pinconnector

PinNo. Signal Color

1 U White

2 V Black

4 W Red

5 PE Yellow/green

3 Brake(polarity
insensitive)

Brown

6 Blue

Table3-8 Powercableconnector(servomotorside)
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FlangeSizeofApplica-
bleMotor[1]

ConnectorAppearance PinArrangement

100

130

3108E20-18Smilitary-specificationaviation
plugofMIL-DTL-5015series

PinNo. Signal Color

B U Blue

I V Black

F W Red

G PE Yellow/green

C Brake(polarity
insensitive)

-

E -

Table3-9 Powercableconnector(servomotorside)

FlangeSizeofApplica-
bleMotor[1]

ConnectorAppearance PinArrangement

180

3108E20-22Smilitary-specificationaviation
plugofMIL-DTL-5015series

PinNo. Signal Color

A U Blue

C V Black

E W Red

F PE Yellow/green

B Brake(polarity
insensitive)

-

D -

NOTE

◆ Theflangesizereferstothewidthofthemountingflange.
◆ Powercablecolorsaresubjecttotheactualproduct.Cablecolorsmentionedinthisguideapply
toInovancecables.

2 Absolute encoder connection

■ Installationofthebatteryboxfortheabsoluteencoder

Thebatterybox(model:SV82-C4)isoptionalandincludes:

① Oneplasticbox

② Onebattery(3.6V,2600mAh)

③ TwoM3x10flat-headscrews

④ OneM3x10pan-headscrew

⑤ Terminalblockandcrimpingterminal

1) Installingthebatterybox
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Figure3-8 Installationofthebatteryboxforabsoluteencoder(SIZE2,bottomview)

① Fixthebatteryboxwithtwoflat-headscrews.

② Theflat-headscrewscorrespondtotheflat-headslots.

2) Removingthebatterybox

Thebatterymayleakitsliquidafterlong-termuse.Replacethebatteryeverytwoyears.Removethebat-
teryboxinstepsreversetotheinstallationsteps.

Donotpinchtheconnectorcablewhenclosingthebatteryboxcover.

 

Note:Improperuseofthebatterymayresultinbatteryleakagewhichwillcorrodethecomponentsor
causethebatterytoexplode.Abidebythefollowingrequirementsduringuse:

① Installthebatteryinthecorrect+/–polarity.

② Leavingabatterythathasbeenusedforalongtimeorisnolongerusefulinsidethedevicecan
causebatteryleakage.Theelectrolyteinsidethebatteryishighlycorrosiveandconductive,
whichnotonlycorrodessurroundingcomponentsbutalsogivesrisetothedangerofshortcir-
cuit.Replacethebatteryperiodically(recommendedperiod:onceeverytwoyears).

③ Donotdisassemblethebatterybecausetheinternalelectrolytemayspreadoutandcausephys-
icalinjuries.

④ Donotthrowabatteryintothefireorheatupthebattery.Failuretocomplymaycauseanexplo-
sion.

⑤ Preventbatteryshortcircuit.Donotstripthebatterytube.Ifterminals+and–ofthebattery
comeintocontactwithmetals,alargecurrentwillbegenerated,whichwilldeterioratethebat-
terypowerandevenincurtheriskofexplosionduetoviolentoverheating.



-77-

Wiring

⑥ Thisbatteryisnotrechargeable.

⑦ Disposeoftheretiredbatteryaccordingtolocalregulations.

3) Selectingabattery

Selectanappropriatebatteryaccordingtothefollowingtable.

Table3-10 Descriptionofabsoluteencoderbatteries

BatterySpecifications ItemandUnit
Ratings Requirement

Min. Typical Max.  

Output:3.6V,2500mAh


Recommendedmanufacturerand
model:ShenzhenJieshun,LS14500

Externalbatteryvolt-
age(V)

3.2 3.6 5 Instandbystate

Circuitfaultvoltage
(V)

- 2.6 - Instandbystate

Batteryalarmvoltage
(V)

2.85 3 3.15  -

Currentconsumed
bythecircuit(μA)

- 2 - Duringnormaloperation

- 10 -
Instandbystate,shaftata

standstill

- 80 -
Instandbystate,shaft

rotating
Operatingtempera-

ture(ºC)
0 - 40

Sameasthemotor
Storagetemperature

(ºC)
–20 - 60

Theprecedingvaluesareobtainedunderanambienttemperatureof20ºC.

Note:

■ The"normaloperation"meansthattheabsoluteencodersupportssingle-turnormulti-turndata
countingandtransmission.Powerontheservodriveafterconnectingtheabsoluteencoderproperly.
Theencoderstartsdatatransmissionafterashortdelayofabout5safterpower-on.Themotorspeed
mustbelowerthanorequalto10RPMduringtransitionfromthestandbystatetothenormaloper-
ationstate(uponpower-on).Otherwise,E740.0(Encoderfault)maybereported.Inthiscase,power
offandpowerontheservodriveagain.

■ The"standbystate"meansthattheencoderperformsmulti-turncountingbyusingthepowerfrom
anexternalbatterywhentheservodrivepowersupplyisoff.Inthiscase,datatransmissionstops.

4) Batterydesignlife

Thefollowingcalculationonlytakesintoaccountthecurrentconsumedbytheencoderanddoesnot
coverthecurrentconsumedbythebattery.

Inthefollowingtable,T1representsthedurationinwhichthedriveworksnormallyperday.T2represents
thedurationinwhichthemotorrotatesafterthedriveispoweredoff.T3representsthedurationinwhich
themotorstopsafterpower-off[unit:hour(h)].

Example:

Table3-11 Designlifeoftheabsoluteencoderbattery

Item Schedule1 Schedule2
Workingdaysindifferentoperating

conditionsperyear
313 52

T1(h) 8 0
T2(h) 0.1 0
T3(h) 15.9 24
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Capacityconsumedperyear=(8hx2μA+0.1hx80μA+15.9hx10μA)x313+(0hx2μA+0hx80μA+
24hx10μA)x52≈70mAH

Designlife=Batterycapacity/Capacityconsumedperyear=2600mAH/70mAH=37.1years

■ Wiringofbatteryboxandsignalcablesfortheabsoluteencoder

Figure3-9 Examplewiringofbatteryboxandsignalcablesfortheabsoluteencoder

Colorcodingofleadwiresofthebatterybox:

Figure3-10 Leadwiresoftheabsoluteencoderbattery

Storetheencoderunderrequiredambienttemperatureandwithitsbatterysecurelyconnectedandade-
quatelycharged.Failuretocomplymaycausetheencodertolosethepositioninformation.

Table3-12 Encoder cable connector of terminal-type motor encoder (9-pin connector) 

FlangeSizeofAppli-
cableMotor[1]

ConnectorAppearance
PinArrangement

PinNo. Signal Color Type

Terminal-typemotor:
40
60
80

Servodriveside

5

1

9

6

DB9male

1 PS+ Blue Twisted
pair2 PS– Purple

7 +5V Red Twisted
pair8 0V Orange

Enclosure PE - -

M
otorside

7-pinconnector

1 PS+ Blue Twisted
pair2 PS– Purple

3 DC+ Brown Twisted
pair4 DC– Black

5 +5V Red Twisted
pair6 0V Orange

7 PE - -
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NOTE

[1]Theflangesizereferstothewidthofthemountingflange.

Table3-13 Encodercableconnectoroflead-typemotor(9-pinconnector)

Flange
Sizeof
Appli-
cable
Motor[1]

ConnectorAppearance

PinArrangement

PinNo. Signal Color Type

Lead-type
motor:
40
60
80

Servodriveside

5

1

9

6

DB9male

1 PS+ Blue Twist-
edpair2 PS– Purple

7 +5V Red Twist-
edpair8 0V Orange

Enclosure PE - -

M
otorside

1

2

3

4

5

6

7

8

9

9-pinconnector

Recommended:Plasticenclosure:
AMP172161-1

Terminal:AMP770835-1

1 Battery+ Brown Twist-
edpair4 Battery– Black

3 PS+ Blue Twist-
edpair6 PS– Purple

9 +5V Red Twist-
edpair8 GND Orange

7 Shield - -

NOTE

[1]Theflangesizereferstothewidthofthemountingflange.

Table3-14 Encodercableconnectoroflead-typemotor(9-pinconnector)

Flange
Sizeof
Appli-
cable
Motor[1] ConnectorAppearance

PinArrangement

PinNo. Signal Color Type

100
130
180

Servodriveside

5

1

9

6

DB9male

1 PS+ Blue Twist-
edpair2 PS– Purple

7 +5V Red Twist-
edpair8 0V Orange

Enclosure PE - -

M
otorside 9-pinconnector

Recommended:Plasticenclosure:
AMP172161-1

Terminal:AMP770835-1

A PS+ Blue Twist-
edpairB PS– Purple

E Battery+ Brown Twist-
edpairF Battery– Black

G +5V Red Twist-
edpairH GND Orange

J Shield - -

NOTE

[1]Theflangesizereferstothewidthofthemountingflange.
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Table3-15 Pinconnectionof20-bitor23-bitencodercablesoftheIS810Pseriesservomotor

DB9atDriveSide
Function

MotorSide

9-pin 20-29AviationPlugs

Signal PinNo. PinNo. PinNo.

PS+ 1
Serialcommunication

signal+
3 A

PS– 2
Serialcommunication

signal–
6 B

+5V 7
Encoder+5Vpower

supply
9 G

GND 8
Groundingterminalof
encoder+5Vpowersup-

ply
8 H

PE Enclosure Shield 7 J

Itisrecommendedtouse22AWGto26AWGcablesandmatchingterminalsAMP170359-1for10B,20B,
40B,and75Bseriesmotors.Ifthecableneededexceedstheallowablelength,increasethecross-section-
alareaofthecableasappropriate.Fordetails,seethefollowingfigure:

Table3-16 Recommendedcablespecifications

CableSize Ω/km AllowableCableLength(m)

26AWG(0.13mm2) 143 10.0

25AWG(0.15mm2) 89.4 16.0

24AWG(0.21mm2) 79.6 18.0

23AWG(0.26mm2) 68.5 20.9

22AWG(0.32mm2) 54.3 26.4

Ifcablesabove22AWGarerequired,contactInovancesalespersonnel.

3.6.3 Connection with ISMG Series Motor

1 Power cable connection



-81-

Wiring

Figure3-11 ExampleofconnectionbetweendriveunitoutputandISMGseriesmotor

SizesandwiringofexternalmaincircuitcablesmustcomplywithlocalregulationsandrelatedIECre-
quirements.

Donotconnectanycapacitororsurgeprotectiondeviceattheoutputsideofthedrive.Failuretocomply
mayresultinfrequenttriggeringoftheprotectionmechanismorevendamagetothedrive.

Anexcessivelylongmotorcablemayresultinelectricalresonanceduetothedistributedcapacitance.
Theelectricalresonancemayinturndamagemotorinsulationorcausehighleakagecurrent,triggering
theovercurrentprotectionmechanismofthedrive.Toavoidtheseproblems,installanACoutputreactor
closetothedrivewhenthemotorcablelengthexceeds100m.

Useshieldedcablesformotoroutput.Useagroundingbracketofcableshieldtoachieveall-roundcon-
nectionwiththeshield,andcrimpthedrainwireoftheshieldtothePEterminal.

Forthemotorcableshield,usetheshortestpossibledrainwirewithawidthnolessthanone-fifthofits
length.

a b

b≥1/5·a

Figure3-12 Drainwireofthemotorcableshield

Groundingterminal(PE)

GroundthePEterminalproperly.TheresistancevalueofthePEcablemustbelessthan10Ω.Failureto
complymayresultindevicefaultordamage.

DonotconnectthePEterminaltotheNterminalfortheneutralwireofthepowersupply.

Useayellowandgreencabletoconnecttheprotectivegroundingconductor.

Groundthemaincircuitshieldatappropriatepositions.

Installthedriveonaconductivemetalmountingsurface.Ensurethatthewholeconductivebottomofthe
driveisattachedproperlytothemountingsurface.
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Installthefilteranddriveonthesamemountingsurfacetoensurethefilteringeffect.

2 Encoder cable connection

Figure3-13 Examplewiringofencodersignalcables

Table3-17 Connectorsofencodercablesontheservodriveside

ConnectorAppearance PinArrangement

5
4
3
2
1

9
8
7
6

Recommended:

Plasticenclosureoftheplugonthecableside:SZTDK
DB9P,blackcase

Core:SZTDKDB9Psolderingplug,blue

PinNo. Signal

1 PS+

2 PS–

5 PTC+

6 PTC–

7 +5V

8 GND

Enclosure PE

Table3-18 Connectorsofencodercablesontheservomotorside
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ConnectorAppearance PinArrangement

3108E20-29Smilitary-specificationaviationplugofMIL-
DTL-5015series

PinNo. Signal -

A PS+
Twistedpair

B PS–

G +5V
Twistedpair

H GND

J Shield

K PTC+
Twistedpair

L PTC–

Table3-19 Pinrelationshipofencodercables

Servodriveside
Function

20-29AviationPlugson
MotorSide

Terminal Signal PinNo. PinNo.

CN2

PS+ 1
Serialcommunication

signal+
A

PS– 2
Serialcommunication

signal–
B

+5V 7
Encoder+5Vpower

supply
G

GND 8
Groundingterminalof
encoder+5Vpower

supply
H

PE Enclosure Shield J

CN1
DO5+ 28 PTC+ K
DO5– 27 PTC– L

3 Precautions for wiring of encoder signal cables

Groundtheshieldoftheencodercableonboththedrivesideandthemotorside.Otherwise,thedrive
mayreportfalsealarms.

Itisrecommendedtouseashieldedtwisted-paircablesized16AWGto26AWG.Thedifferentialsignals
mustbeconnectedtotwocorrespondingcorewiresinthetwisted-paircable.Thewiringlengthmustbe
asshortaspossible.

Donotconnectcablesto"reserved"terminals.

Whendeterminingthelengthoftheencodercable,takefullaccountthevoltagedropcausedbycable
resistanceandsignalattenuationcausedbydistributedcapacitance.Useshieldedtwistedpairsthicker
than26AWG(asperUL2464standard)andkeepthelengthwithin10m.Foragreaterlength,usethicker
cables,asdescribedinthefollowingfigure.

Table3-20 Recommendedcablespecifications

CableSize Ω/km AllowableCableLength(m)
26AWG(0.13mm2) 143 10.0
25AWG(0.15mm2) 89.4 16.0
24AWG(0.21mm2) 79.6 18.0
23AWG(0.26mm2) 68.5 20.9
22AWG(0.32mm2) 54.3 26.4
21AWG(0.41mm2) 42.7 33.5

Whendeterminingthelengthoftheencodercable,takefullaccountthevoltagedropcausedbycable
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resistance.Payattentiontothepowercapacityduringpowerdistributiontoensurethatthestrengthof
signalsandpowerarrivingatthedriveinputsideissufficient.Shieldedtwisted-paircablesthickerthan26
AWGarerecommended.

Theencodercableandpowercablemustbeseparatedbyatleast30cm.

Iftheencodercableistooshortandanextensioncableisrequired,ensuretheshieldsoftwoseparate
cablesarewellconnectedtoensurereliableshieldingandgrounding.

4 ISMG motor temperature detection

Note:PTCtemperaturedetectionisnotavailableinmodelsIS810PT025andbelow.Ifyouneedthisfunc-
tion,contactInovancesalespersonnelforcustomization.

5 Motor fan wiring

Themotorfanusesasingle-phase220Vinputpowersupply,ofwhichthePEterminalmustbegrounded.
Wirethefancableaccordingtothefollowingfigure.

Note!Donotconnectthefanpowercabletoathree-phasepowersupply.Failuretocomplymayresultin
fandamage.
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3.7 Connection of Control Signal Terminals

DO4+

DO3-

GND

DO3+

DO2-

DO2+

DO1-

DO1+

DI4

DI1

DI2

COM+

DI9

COM-

+5V

AI2

GND

AI1

PAO+

PAO-

PBO-

PZO-

PBO+

DO4-

DO5-

GND

DI8

DI7

DI6

DI5

DI3

PULLHI

HPULSE-

SIGN+

HPULSE+

SIGN-

HSIGN-

PULSE+

HSIGN+

PULSE-

PZ-OUT

PZO+

DO5+

+24V

1

16

31

15

30
44

CN1

31

32

33

34

35

1
17

2
18

3
19

4
20

5
21

366
22

7
23

8
24

9
25

10
26

43

11
27

12
28

37

38

39

40

41

42

13

14

15

16

29

30
44

CN1

Figure3-14 Pinarrangementofdrivecontrolcircuitterminalconnector

CN1terminal:
Plastichousingoftheplugonthecableside:DB25P(SZTDK),black
Core:HDB44Pbondingwire,male(SZTDK)
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Figure3-15 Examplewiringofthreecontrolmodes
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3.7.1 Position Reference Input Signals

Thefollowingdescribesterminalsoftheuserinterfaceconnectorusedforordinaryandhigh-speedrefer-
encepulseinputsignalsandreferencesigninputsignals.

Table3-21 Descriptionofpositionreferenceinputsignals

Signal PinNo. Function

Positionreference

PULSE+

PULSE–

SIGN+

SIGN–

41

43

37

39

Low-speedpulsereference
inputmode:

Differentialdriveinput

Opencollector

Inputpulseformat:

Direction+Pulse

PhaseA/Bquadraturepulse

CW/CCWpulse
HPULSE+

HPULSE–

38

36
High-speedpulseinputreference

HSIGN+

HSIGN–

42

40
High-speedpositionreferencesigns

PULLHI 35 Externalpowerinputterminalofreferencepulse
GND 29 Signalground

Referencepulsesandsignsonthehostcontrollersidecanbeoutputthroughthedifferentialdriveor
opencollector.Thefollowingtableliststhemaximuminputfrequencyandminimumpulsewidthofthese
outputmodes.

Table3-22 Correspondencebetweenpulseinputfrequencyandpulsewidth

PulseMode Max.Frequency(pps) Min.PulseWidth(μs)
Ordi-
nary

Differential 500k 1
Opencollector 200k 2.5

High-speeddifferential 4M 0.125

1 Low-speed pulse reference input

1) Differentialdrivemode
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2) Open-collectormode

(a)Iftheinternal24Vpowersupplyoftheservodriveisused:
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■ Incorrectwiring:Pin14(COM–)isnotconnected,leadingtofailureinformingaclosed-loopcircuit.

(b)Ifanexternalpowersupplyisused:

Scheme1:Usingthebuilt-inresistor(recommended)
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Scheme2:Usinganexternalresistor
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SelectresistorR1basedonthefollowingformula.
VCC-1.5
R1+240

10mA

Figure3-16 RecommendedresistanceofR1

VCCVoltage R1Resistance R1Power

24V 2.4kΩ 0.5W
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12V 1.5kΩ 0.5W

Thefollowingfiguresshowexamplesofincorrectwiring.

■ Incorrectwiring1:Thecurrentlimitingresistorisnotconnected,resultinginterminalburnout.

■ Incorrectwiring2:Multipleterminalsshareonecurrentlimitingresistor,resultinginapulsereceiving
error.

■ Incorrectwiring3:OneoftheSIGNterminalsisnotconnected,preventingthetwoSIGNterminals
fromreceivingpulses.
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■ Incorrectwiring4:Terminalsareconnectedincorrectly,resultinginterminalburnout.
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■ Incorrectwiring5:Multipleterminalsshareonecurrentlimitingresistor,resultinginapulsereceiving
error.
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2 High-speed pulse reference input

High-speedreferencepulsesandsignsonthehostcontrollersidecanbeoutputtotheservodriveonly
throughthedifferentialdrive.

◆ Thedifferentialinputmustbe5V.Otherwise,inputpulsesoftheservodriveareunstable,result-
inginthefollowingsituations:
◆ Pulselossduringreferencepulseinput
◆ Referenceinvertedduringreferencedirectioninput
◆ Connect5VGNDofthehostcontrollertotheGNDoftheservodrivetoreducenoiseinterference.
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3.7.2 Analog Input (AI) Signals

Table3-23 AIsignaldescription

Signal
DefaultFunc-

tion
PinNo. Function

Analog

AI2 18 OrdinaryAIsignals
Resolution:12-bit
Inputvoltage:Max.±12VAI1 20

GND 19 AIsignalground

TheterminalsforanalogspeedandtorquesignalinputareAI1andAI2,resolutionofwhichis12-bit.The
voltagevalueissetingroupH03.

Theinputvoltagerangeis–10Vto+10V.

Themaximumallowablevoltageis±12V.

■ Inputimpedance:about9kΩ
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3.7.3 Digital Input/Digital Output (DI/DO) Signals

Table3-24 DescriptionofDI/DOsignals

Signal DefaultFunction PinNo. Function

General

DI1 P-OT 9 Positivelimitswitch
DI2 N-OT 10 Negativelimitswitch
DI3 INHIBIT 34 Pulseinputinhibited
DI4 ALM-RST 8 Alarmreset(edgevalid)
DI5 S-ON 33 ServoON
DI6 ZCLAMP 32 Zeroclamp
DI7 GAIN-SEL 31 Gainswitchover
DI8 HomeSwitch 30 Homeswitch
DI9 Reserved 12 -

+24V 17 Internal24Vpowersupply
Voltagerange:20Vto28V
Max.outputcurrent:200mACOM– 14

COM+ 11 CommonDIterminal
DO1+ S-RDY+ 7

Servoready
DO1– S-RDY– 6
DO2+ COIN+ 5

Positioningcompleted
DO2– COIN– 4
DO3+ ZERO+ 3

Zerospeed
DO3– ZERO– 2
DO4+ ALM+ 1

Faultoutput
DO4– ALM– 26
DO5+ HomeAttain+ 28 Homingcompleted.PTC+andPTC–areusedforT025andabove

models.DO5– HomeAttain– 27

1 DI circuits

ThecircuitsofDI1toDI9arethesame.ThefollowingsectiontakestheDI1circuitasanexample.

1) Whenthehostcontrolleradoptsrelayoutput:

(a)Iftheinternal24Vpowersupplyoftheservodriveisused:
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(b)Ifanexternalpowersupplyisused:

2) Whenthehostcontrolleradoptsopencollectoroutput:

(a)Iftheinternal24Vpowersupplyoftheservodriveisused:

 

(b)Ifanexternalpowersupplyisused:
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PNPandNPNinputcannotbeusedtogetherinthesamecircuit.

2 DO circuits

ThecircuitsofDO1toDO5arethesame.ThefollowingsectiontakestheDO1circuitasanexample.

1) Whenthehostcontrolleradoptsrelayinput:

NOTE

Whenthehostcontrolleradoptsrelayinput,aflywheeldiodemustbeinstalled.Otherwise,theDO
terminalsmaybedamaged.
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2) Whenthehostcontrolleradoptsoptocouplerinput:

  

Themaximumallowablevoltageandcurrentoftheoptocoupleroutputcircuitinsidetheservodriveare
asfollows:

Max.voltage:30VDC

Max.current:DC50mA
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3.7.4 Encoder Frequency-Division Output Circuit

Table3-25 Encoderfrequency-divisionoutputsignals

Signal DefaultFunction PinNo. Function

General

PAO+

PAO–

21

22
PhaseAfrequency-division

outputsignal Quadraturefrequency-divisionpulse
outputsignalsofphasesAandBPBO+

PBO–

25

23
PhaseBfrequency-division

outputsignal

PZO+

PZO–

13

24
PhaseZfrequency-division

outputsignal
Homepulseoutputsignal

PZ-OUT 44
PhaseZfrequency-division

outputsignal
Homepulseopencollectoroutputsig-

nal
GND 29 Homepulseopencollectoroutputsignalground

General
+5V 15 Internal5Vpowersupply

Max.outputcurrent:200mAGND 16
PE Enclosure

Theencoderfrequency-divisionoutputcircuitoutputsdifferentialsignalsthroughthedifferentialdrive.
Typically,thiscircuitprovidesfeedbacksignalstothehostcontrollerinapositioncontrolsystem.Use
adifferentialoroptocouplerreceivingcircuitonthehostcontrollertoreceivethefeedbacksignals.The
maximumoutputcurrentis20mA.
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TheencoderphaseZfrequency-divisionoutputcircuitsupportsopencollectorsignals.Typically,this
circuitprovidesfeedbacksignalstothehostcontrollerinapositioncontrolsystem.Useanoptocoupler
circuit,relaycircuit,orbusreceivercircuitonthehostcontrollertoreceivethefeedbacksignals.

Connectthe5VGNDofthehostcontrollertotheGNDoftheservodriveanduseshieldedtwisted
pairstoreducenoiseinterference.

Themaximumallowablevoltageandcurrentoftheoptocoupleroutputcircuitinsidetheservodriveare
asfollows:

Max.voltage:30VDC
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Max.current:DC50mA

3.7.5 Wiring of the Brake

Thebrakeisusedtopreventtheservomotorshaftfrommovingandlockthemotorpositionwhenthe
servodriveisnotrunning.Thisistokeepthemechanicalmotionpartsfrommovingduetogravityor
externalforce.

External force Servo motor
(with brake)

Prevents movement of the
workbench due to external force

Prevents movement due to
gravity when the power is off

Servo motor
(with brake)

Figure3-17 Applicationofthebrake

◆ Thebuilt-inbrakeisaspecialnon-energizedmechanismdesignedforposition-lockinthestop
state.Donotusethebuilt-inbrakeforanyotherpurposes,suchasbraking.
◆ Thebrakecoilhasnopolarity.
◆ SwitchofftheS-ONsignalaftertheservomotorstops.
◆ Whenthemotorwiththebuilt-inbrakeruns,thebrakemaygenerateaclicksound,whichdoes
notaffectitsfunction.
◆ Whenbrakecoilsareenergized(thebrakeisreleased),fluxleakagemayoccurontheshaftend.
Payspecialattentionwhenusingmagneticsensorsnearthemotor.

1) Wiringofthebrake

Theconnectionofbrakeinputsignalsispolarityinsensitive.Usersneedtopreparea24Vpowersupply.
Thefollowingfigureshowsthestandardwiringofthebrakesignals(BK)andthebrakepowersupply.
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Figure3-18 Wiringofthebrake

2) Precautionsduringwiring:

Whendeterminingthelengthofthemotorbrakecable,takeintofullaccountthevoltagedropcaused
bycableresistance.Theinputvoltagemustbeatleast21.6Vtoenablethebraketoworkproperly.The
followingtableliststhebrakespecificationsofInovanceservomotors.

Table3-26 Brakespecifications

MotorModel
Holding
Torque

(N·m)

SupplyVolt-
age(V)

±10%

Resistance(Ω)

±7%
SupplyCurrent
Range(A)

Release
Time

(ms)

CloseTime

(ms)

MS1H1-05B/10B 0.3

24

96 0.23to0.27 10 30
MS1H1-20B/40B 1.5 82.3 0.25to0.34 20 50
MS1H1-75B 2.5 50.1 0.40to0.57 25 60
MS1H3-85B/13C/18C 16 21.3 0.95to1.33 60 120
MS1H4-40B 1.5 82.3 0.25to0.34 20 50
MS1H4-75B 2.5 50.1 0.40to0.57 25 60

Thebrakeshallnotsharepowersupplywithotherelectricaldevices.Thisistopreventmalfunctionofthe
brakeduetovoltageorcurrentdropcausedbyotherworkingdevices.

Usecableswithacross-sectionalareaabove0.5mm2.

3) Brakesoftwaresetting

Fortheservomotorwithbrake,assignaDOterminalwithfunction9(FunOUT.9:BK,brakeoutput)and
determinetheactivationlogicoftheDOterminal.

☆ RelatedfunctionNo.:

No. Symbol
Function
Name

Function

FunOUT.9 BK Brakeoutput

Inactive:Thebrakepowersupplyisoffandthebrakeisapplied.Themotoris
inthepositionlockstate.

Active:Thebrakepowersupplyisonandthebrakeisreleased.Themotor
canrotate.

Theoperatingtimesequencesofthebrakearedifferentbetweennormalstateandfaultstateoftheservo
drive.

(a)Braketimesequenceintheservodrivenormalstate

Thebraketimesequenceinthenormalstatechangeswiththemotorstates:staticandrotating.

Static:Themotorspeedislowerthan20RPM.

Rotating:Themotorspeedisequaltoorgreaterthan20RPM.
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(b)Braketimesequenceinthemotorstaticstate

Iftheservoenabling(S-ON)signalchangesfromONtoOFF,andthepresentmotorspeedislowerthan20
RPM,theservodriveactsaccordingtothebraketimesequenceinthemotorstaticstate.

Figure3-19 Braketimesequenceinthemotorstaticstate

NOTE

◆ [1]WhentheS-ONsignalisswitchedon,thebrakeoutputsignalwillalsobecomeON,andthe
motorenterstheenergizedstate.
◆ [2]Fordelayofbrakecontactoractions,see“Chapter1ProductInformation”.
◆ [3]ThetimeintervalfromthemomentwhenbrakeoutputsignalbecomesONtothemoment
whenthecommandisinputmustbelargerthanthevaluedefinedbyH02-09(Delayfrombrakeout-
putONtocommandreceived).
◆ [4]Whenthemotorisinthestaticstate(motorspeedbelow20RPM),iftheS-ONsignalisswitched
off,thebrakeoutputsignalwillalsobecomeOFF.YoucanuseH02-10(DelayfrombrakeoutputOFF
tomotorde-energizedinstaticstate)tosetthedelayfromthemomentthebrakeoutputsignalbe-
comesOFFtothemomentthemotorentersthede-energizedstate.

☆ Relatedparameters:

Para. Name
Value
Range

Unit Default
Effective
Time

Setting
Condi-
tion

Related
Mode

H02 09
DelayfrombrakeoutputONtocom-
mandreceived

0to500 ms 250
Immedi-
ately

During
opera-
tion

PS

H02 10
DelayfrombrakeoutputOFFto
motorde-energizedinstaticstate

1to1000 ms 150
Immedi-
ately

During
opera-
tion

PS

(c)Braketimesequenceinthemotorrotatingstate

IftheS-ONsignalchangesfromONtoOFF,andthepresentmotorspeedisequaltoorgreaterthan20
RPM,theservodriveactsaccordingtothebraketimesequenceinthemotorrotatingstate.
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Note:

IftheS-ONsignalchangesfromOFFtoON,donotinputaposition/speed/torquereferencewithinthe
timedefinedbyH02-09(DelayfrombrakeoutputONtocommandreceived).Otherwise,referencelossor
runningerrormayoccur.

IftheS-ONsignalbecomesOFFduringmotorrotating,themotorentersthe"Stopatzerospeed"state,
butthebrakeoutputsignalbecomesOFFonlyafteroneofthefollowingconditionsismet:

ThetimedefinedbyH02-12(DelayfromS-ONOFFtobrakeoutputOFFinrotatingstate)isnotreached,
butthemotorhasdeceleratedtothevaluedefinedbyH02-11(Motorspeedthresholdatbrakeoutput
OFFinrotatingstate).

ThetimedefinedbyH02-12(DelayfromS-ONOFFtobrakeoutputOFFinrotatingstate)isreached,but
themotorspeedisstillhigherthanthevaluedefinedbyH02-11(Motorspeedthresholdatbrakeoutput
OFFinrotatingstate).

AfterthebrakeoutputsignalchangesfromONtoOFF,themotorremainsenergizedwithin50mstopre-
ventthemechanicalmotionpartfrommovingduetothegravityorexternalforce.

Figure3-20 Braketimesequenceinthemotorrotatingstate

NOTE

◆ [1]WhentheS-ONsignalisswitchedon,thebrakeoutputsignalwillalsobecomeON,andthe
motorenterstheenergizedstate.
◆ [2]Fordelayofbrakecontactoractions,see“Chapter1ProductInformation”.
◆ [3]ThetimeintervalfromthemomentwhenbrakeoutputsignalbecomesONtothemoment
whenthecommandisinputmustbelargerthanthevaluedefinedbyH02-09(Delayfrombrakeout-
putONtocommandreceived).
◆ [4]AftertheS-ONsignalbecomesOFFduringmotorrotation,setthedelayfromthemomentwhen
theS-ONsignalbecomesOFFtothemomentwhenthebrakeoutputsignalbecomesOFFinH02-11
(MotorspeedthresholdatbrakeoutputOFFinrotatingstate)andH02-12(DelayfromS-ONOFFto
brakeoutputOFFinrotatingstate).Themotorentersthede-energizedstateafteradelayof50ms
whenthebrakeoutputsignalbecomesOFF.
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☆ Relatedparameters:

Para. Name ValueRange Unit Default
Setting
Condition

Effective
Time

Related
Mode

H02 11
Motorspeedthresholdatbrakeoutput

OFFinrotatingstate
0to3000 RPM 30

During
operation

Immediate-
ly

PS

H02 12
DelayfromS-ONOFFtobrakeoutput

OFFinrotatingstate
1to1000 ms 500

During
operation

Immediate-
ly

PS

(d)Braketimesequenceintheservodrivefaultstate

Basedonstopmode,servofaultsareclassifiedintoclass1(No.1)faultsandclass2(No.2)faults.Forde-
tails,seeChapter6.Thebraketimesequenceinthefaultstatechangeswiththefaultclass.

ForNo.1faults:

ThebrakeDOoutputconditionisthesameasthe"braketimesequenceinthemotorrotatingstatewhen
theservodriveisinnormalstate".Thatis,

thebrakeoutputsignalbecomesOFFonlywhenoneofthefollowingconditionsismet:

■ ThetimedefinedbyH02-12(DelayfromS-ONOFFtobrakeoutputOFFinrotatingstate)isnot
reached,butthemotorhasdeceleratedtothevaluedefinedbyH02-11(Motorspeedthresholdat
brakeoutputOFFinrotatingstate).

■ ThetimedefinedbyH02-12(DelayfromS-ONOFFtobrakeoutputOFFinrotatingstate)isreached,
butthemotorspeedisstillhigherthanthevaluedefinedbyH02-11(Motorspeedthresholdatbrake
outputOFFinrotatingstate).

ForNo.2faults:

WhenaNo.2faultoccursandthebrakeisenabled,thestopmodeisforcedto"Stopatzerospeed,keep-
ingde-energizedstate".

Inthiscase,theservomotorstopsatzerospeedfirst.Whentheactualmotorspeedislowerthan20RPM,
thebrakeoutputsignalimmediatelybecomesOFF,butthemotorisstillintheenergizedstatewithinthe

timedefinedbyH02-10(DelayfrombrakeoutputOFFtomotorde-energizedinstaticstate).
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3.8 Wiring of Communication Signal Terminals CN3 and CN4

Figure3-21 Wiringofcommunicationcables

CN3andCN4areidenticalcommunicationsignalterminalsconnectedinparallelinternally.

3.8.1 Pins of Communication Signal Terminal Connectors

CN3andCN4terminalsareusedforcommunicationwiththePC,PLC,andotherdrives.Forpinarrange-
mentofCN3andCN4,seethetablebelow.

Table3-27 Pinsofcommunicationsignalterminalconnectors

PinNo. Definition Description PinArrangement

1 CANH
CANcommunicationport

1

2
3

4

5
6

8

7

2 CANL

3 CGND CANcommunicationground

4 RS485+
RS485communicationport

5 RS485–

6 RS232-TXD
RS232transmitend,

connectedtothereceiveendofthehost
controller

7 RS232-RXD
RS232receiveend,

connectedtothetransmitendofthehost
controller

8 GND Ground

Enclo-
sure

PE Shield



-110-

Wiring

3.8.2 CAN Communication Connections

1) CANcommunicationconnectionwithPLC

ThefollowingfigureshowsthecableusedforthecommunicationbetweentheservodriveandPLCin
CANcommunicationnetworking.

A B

Figure3-22 OutlinedrawingofthecableusedforcommunicationbetweentheservodriveandPLC

Table3-28 CablepinconnectionsforcommunicationbetweenPLCandtheservodrive

RJ45ontheDrive(A) PLC(B)

Communica-
tionType

Signal PinNo.
Communica-
tionType

Signal PinNo.

CAN

CANH 1

CAN

CANH 1

CANL 2 CANL 2

CGND 3 CGND 3

PE(shield) Enclosure PE(shield) Enclosure

2) CANcommunicationconnectionformultipleservodrivesinparallel

Thefollowingfigureshowsthecableusedforthecommunicationbetweenmultipleservodrivesinparal-
lelconnectioninCANcommunicationnetworking.

A B

Figure3-23 Outlinedrawingofthecableusedforcommunicationbetweenmultipleservodrivesinparallel

Table3-29 Cablepinconnectionsforcommunicationbetweenmultipleservodrivesinparallel(pinsinCAN
groupusedonly)

RJ45ontheDrive(A) RJ45onAnotherDrive(B)

Communica-
tionType

Signal PinNo.
Communica-
tionType

Signal PinNo.

CAN

CANH 1

CAN

CANH 1

CANL 2 CANL 2

CGND 3 CGND 3

PE(shield) Enclosure PE(shield) Enclosure
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3) GroundingprecautionsforCANcommunication

WhenusingCANcommunication,connecttheCGNDterminalofthehostcontrollertotheCGNDterminal
oftheservodrive,asshowninthefollowingfigure.

Figure3-24 CorrectCANconnection

Caution

■ ACANcommunicationterminationresistorisembeddedinthePLCandthereforethecorresponding
DIPswitchmustbesettoON.

■ Itisrecommendedtogroundtheshieldatoneend.

DonotconnecttheCGNDterminalofthehostcontrollertotheGNDterminaloftheservodrive.Other-
wise,theservodrivemaybedamaged.

Figure3-25 IncorrectCANconnection
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3.8.3 RS485 Communication Connections

1) RS485communicationconnectionwithPLC

ThefollowingfigureshowsthecableusedforthecommunicationbetweentheservodriveandPLCin
RS485communicationnetworking.

A B

Figure3-26 OutlinedrawingofthecableusedforcommunicationbetweentheservodriveandPLC

Table3-30 CablepinconnectionsforcommunicationbetweenPLCandtheservodrive

RJ45ontheDrive(A) PLC(B)

Communica-
tionType

Signal PinNo.
Communica-
tionType

Signal PinNo.

RS485

RS485+ 4

RS485

RS485+ 4

RS485– 5 RS485– 5

GND 8 GND 8

PE(shield) Enclosure PE(shield) Enclosure

2) RS485communicationconnectionformultipleservodrivesinparallel

Thefollowingfigureshowsthecableusedforthecommunicationbetweenmultipleservodrivesinparal-
lelconnectioninRS485communicationnetworking.

A B

Figure3-27 Outlinedrawingofthecableusedforcommunicationbetweenmultipleservodrivesinparallel

Table3-31 Cablepinconnectionsforcommunicationbetweenmultipleservodrivesinparallel(pinsinRS485
groupusedonly)

RJ45ontheDrive(A) RJ45onAnotherDrive(B)

Communica-
tionType

Signal PinNo.
Communica-
tionType

Signal PinNo.

RS485

RS485+ 4

RS485

RS485+ 4

RS485– 5 RS485– 5

GND 8 GND 8

PE(shield) Enclosure PE(shield) Enclosure
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3) GroundingprecautionsforRS485communication

WhenusingRS485communication,connectthe (GND)terminalofthehostcontrollertotheGNDter-
minaloftheservodrive,asshowninthefollowingfigure.

Figure3-28 CorrectRS485Connection

Caution:

■ AnRS485communicationterminationresistorisembeddedinthePLCandthereforethecorrespond-
ingDIPswitchmustbesettoON.

■ Itisrecommendedtogroundtheshieldatoneend.

Donotconnectthe (GND)terminalofthehostcontrollertotheCGNDterminaloftheservodrive.Oth-
erwise,theservodrivemaybedamaged.

Figure3-29 IncorrectRS485Connection
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3.8.4 RS232 Communication Connection with PC

ConnecttheservodriveandthePCbyusingthePCcommunicationcable.Thecommoncommunication
portRS232isrecommended.Thefollowingfigureshowsthecable.

A B

Figure3-30 AppearanceofthePCcommunicationcable

Table3-32 PinconnectionsofthecommunicationcablebetweentheservodriveandPC

RJ45ontheDrive(A) DB9onthePC(B)

Signal PinNo. Signal PinNo.

RS232-TXD 6 PC-RXD 2

RS232-RXD 7 PC-TXD 3

GND 8 GND 5

PE(shield) Enclosure PE(shield) Enclosure

ThefollowingtabledescribesthepindefinitionoftheDB9terminalonthePC.

Table3-33 Table4-28PindefinitionoftheDB9terminalonthePC(Bsideintheprecedingfigure)

PinNo. Definition Description PinArrangement

2 PC-RXD PCreceiveend

1
2
3
4
5

6
7
8
9

3 PC-TXD PCtransmitend

5 GND Ground

Enclosure PE Shield

IfthehostcontrollerprovidesonlytheUSBport,usetheserial-to-USBcableforconversion.
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Figure3-31 Serial-to-USBconversion

Recommended:Z-TEK(model:ZE551A),equippedwith0.8mUSBextensioncable
Chipmodel:FT232

3.9 Wiring of Analog Monitoring Signals

ThefollowingfigureshowsthepinarrangementoftheanalogmonitoringsignalterminalconnectorCN5.

Figure3-32 Analogmonitoringsignalterminalconnector

Correspondinginterfacecircuit:

■ AO:–10Vto+10V

■ Max.outputcurrent:1mA
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Themonitoredobjectsofanalogsignalsarelistedinthefollowingtable.

Table3-34 Monitoredobjectsofanalogsignals

Signal MonitoredObject
AO1 00:Motorspeed

01:Speedreference
02:Torquereference
03:Positiondeviation
04:Positionamplifierdeviation
05:Positionreferencespeed
06:Positioningcompletedreference
07:Speedfeedforward(H04-50andH04-53)

AO2
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3.10 Anti-Interference Measures for Electrical Wiring

Takethefollowingmeasurestosuppressinterference:

1) Usecablesshorterthan3mforreferenceinputandcablesshorterthan20mforencoders.

2) Useathickcable(above2.0mm2)forgrounding.

3) Dclass(orhigherclass)groundingisrecommended(groundingresistancebelow100Ω).

4) Usesingle-pointgrounding.

5) Useanoisefiltertopreventradiofrequencyinterference.Foruseinthedomesticenvironmentor
environmentsubjecttostrongpowersupplynoiseinterference,installanoisefilterattheinputside
ofthepowercable.

Topreventmalfunctionduetoelectromagneticinterference,takethefollowingmeasures:

1) Installthehostcontrollerandnoisefilterasclosetotheservodriveaspossible.

2) Installasurgeprotectiondeviceontherelay,solenoid,andelectromagneticcontactorcoils.

3) Separatehigh-voltagecablesfromlow-voltagecablesbyadistanceofatleast30cm.Donotput
thesecablesinthesameductorbundlethemtogether.

4) Donotsharethepowersupplywithanelectricwelderoranelectricdischargemachiningdevice.
Whentheservodriveisplacednearahigh-frequencygenerator,installanoisefilterontheinputside
ofthepowercable.

3.10.1 Anti-Interference Wiring Example and Grounding

Theservodriveuseshigh-speedswitchelementsinthemaincircuit.Thenoisegeneratedbysuchswitch-
esmayaffectthenormaloperationofthesystemduetoimproperwiringorgrounding.Therefore,the
servodrivemustbewiredandgroundedproperly.Anoisefiltercanbeaddedifnecessary.

■ Anti-interferencewiringexample

Figure3-33 Anti-interferencewiringexample
Forthegroundingofthecabinetenclosure,useacablethickerthan3.5mm2.Braidedcoppercablesare
recommended.

Ifanoisefilterisused,abidebytherequirementsin"UseoftheNoiseFilter".

■ Grounding

Topreventpotentialelectromagneticinterference,groundthedevicesproperlyaccordingtothefollow-
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inginstructions.

■ Groundingtheenclosureoftheservomotor

ConnectthegroundingterminaloftheservomotortothePEterminaloftheservodrive,andgroundthe
PEterminalproperlytominimizepotentialelectromagneticinterference.

■ Groundingtheshieldoftheencodercable

Tietheshieldofthemotorencodercabletogroundatbothends.

3.10.2 Use of the Noise Filter

Topreventinterferencefromthepowercableandreducetheimpactoftheservodriveonothersensitive
devices,installapropernoisefilterontheinputsideofthepowersupplybasedontheinputcurrent.In
addition,installanoisefilteronthepowercableofperipheraldevicesifnecessary.Toensuretheperfor-
manceofthenoisefilter,abidebythefollowingrequirementswheninstallingandwiringthenoisefilter.

■ Donotplacetheinputandoutputcablesofthenoisefilterinthesameductorbundlethemtogether.

Figure3-34 Separateroutingofinputandoutputcablesofthenoisefilter

Routethegroundingcableandtheoutputpowercableofthenoisefilterseparately.
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Figure3-35 Separateroutingofthegroundingcableandtheoutputcableofthenoisefilter
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■ Useaseparategroundingcableasshortandthickaspossibleforthenoisefilter.Donotsharethe
groundingcablewithothergroundingdevices.

Figure3-36 Single-pointgrounding

■ Groundthenoisefilterinsidethecontrolcabinet

Ifthenoisefilterandtheservodriveareinstalledinthesamecontrolcabinet,fixthenoisefilterandthe
servodriveonthesamemetalplate.Makesurethatthecontactpartisingoodconductiveconditionand
groundthemetalplateproperly.

Figure3-37 Groundingofthenoisefilter
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3.11 Precautions of Using Cables

1) Donotbendcablesorapplytensiontothem.Theconductorofasignalcableisonly0.2mmor0.3
mmindiameter.Handlethecablescarefullytopreventfracture.

2) Incaseswherecablesneedtobemoved,useflexiblecables.Ordinarycablesmaybeeasilydamaged
afterbeingbentforalongtime.Cablesprovidedtogetherwithlow-powerservomotorsmustnotbe
moved.

3) Ifacabledragchainisused,ensurethatthefollowingrequirementsaremet.

4) Thebendingradiusofthecableisatleast10timesitsouterdiameter.

5) Donotfixorbundlethecablesinsidethecabledragchain.Thecablescanbebundledandfixedonly
attwounmovableendsofthecabledragchain.

6) Donotwindortwistthecable.

7) Thespacefactorinsidethecabledragchaincannotexceed60%.

8) Donotmixcableswithgreatdifferencesinsize.Thisistopreventthincablesfrombeingcrushedby
thethickcables.Tousethemtogether,placeaspacerbetweenthem.

Figure3-38 Cabledragchain

3.12 Overall Wiring Diagram

SeeAppendixC"OverallWiringDiagram".

[Note1]:UseCat5eshieldedtwisted-pairEthernetcablesfornetworkinterfaces,eitherdirectconnection
orcrosswiseconnection.

[Note2]:Thevoltagerangeoftheinternal+24Vpowersupplyis20Vto28V,withmaximumoperating
currentbeing200mA.

[Note3]:HDI4andHDI8arehigh-speedDIs.Usethemaccordingtotheirfunctionsallocated.Forlow-
speedapplications,setthecorrespondingparameterstoincreasetheinternalfilterparametervalues.

[Note4]:TheDOpowersupply(voltagerange:5Vto24V)needstobepreparedbyusers.TheDOtermi-
nalssupportamaximumvoltageof30VDCandamaximumcurrentof50mA.

[Note5]:Useshieldedtwistedpairsasencoderfrequency-divisionoutputcables,withbothendsofthe
cableshieldconnectedtoPE.ConnectGNDtothesignalgroundofthehostcontrollerproperly.

[Note6]:Theinternal+5Vpowersupplysupportsamaximumcurrentof200mA.
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Chapter 4  Operating Panel Operations

i ◆ ReadcontentinSafetyPrecautionscarefully.Failuretocomplymaycauseseriousconsequenc-
es.

◆ Donottouchrotatingpartswhenthemotorisrunning.Failuretocomplymaycausephysical
injury.

◆ Donottouchanyterminalwhenthedeviceisrunning.Failuretocomplymaycausephysical
injury.

◆ Whenthemotorisnotconnectedwiththetransmissionshaft(no-loadstate),donotperformtrial
run.Failuretocomplymaycausephysicalinjury.
◆ Donotusethemotorbraketostoporbrakethemotor.Failuretocomplymaycausephysical
injury.
◆ Whenthemotorisinstalledonamechanicaldevice,ensurethatthemotorcanentertheemer-
gencystopstateanytime.Failuretocomplymaycausephysicalinjury.
◆ Ensureanintervalofatleastoneminutebetweenturn-onandturn-offofthepowersupply.Fail-
uretocomplymaycauseproductfault.
◆ Whenanalarmistriggered,locatethecauseandthenresetthealarmafterensuringthesafety.
Failuretocomplymaycausephysicalinjury.
◆ Donotadjustorchangeparameterlimits.Failuretocomplymaycausephysicalinjurydueto
servosysteminstability.

◆ Ifthepowersupplyisresumedimmediatelyafterapowerfailure,thedevicemaysuddenlyrun
again.Donotapproachthedeviceinthiscase.
◆ Setparametersapplicabletothedevice.Failuretocomplymaycauseout-of-controlordamage
totheproduct.
◆ TheP-OTandN-OTsignalsareinactiveduringhoming.
◆ Incaseofovertravel,stopandlocktheservodrive.Failuretocomplymaycausephysicalinjury
doetoworkpiecefall-off.
◆ Whenonlineauto-tuningisnotused,setthecorrectloadinertiaratio.Failuretocomplymay
causevibration.

◆ Donottouchtheservodriveheatsink,externalbrakingresistor,andmotorenclosureimmedi-
atelyafterpower-onorpowerofftoavoidburningbyhightemperature.
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4.1 Panel Components

Figure4-1 Magnifiedviewoftheoperatingpanel

TheoperatingpaneloftheIS810Pservodriveconsistsofthe5-digit8-segmentLEDsandkeys.Theoper-
atingpanelisusedforvaluedisplay,parametersetting,userpasswordsetting,andgeneralfunctionexe-
cution.Whentheoperatingpanelisusedforparametersetting,thefunctionsofthekeysareasfollows.

Table4-1 Generalfunctionsofkeys

Name Description

MODE
Switchesamongdifferentmodes

Returnstothepreviousmenu

UP IncreasesthevalueoftheblinkingdigitfortheLED

DOWN DecreasesthevalueoftheblinkingdigitfortheLED

SHIFT
ShiftstheblinkingLEDdigit

Turnstothehigh-bitpageifavalueincludesmorethan5digits

SET
Switchestothelower-levelmenu

Executescommandssuchassavingparametersettings

4.2 Operating Panel Display

Theoperatingpanelcanbeusedtodisplaytheservodrivestatus,parameters,faults,andmonitoredval-
ues.

■ Statusdisplay:Displaysthecurrentservodrivestatus,suchasservoreadyorservorunning.

■ Parameterdisplay:Displaystheparametersandtheirvalues.

■ Faultdisplay:Displaysfaultsandwarningsthatoccurredontheservodrive.

■ Monitoredvaluedisplay:Displaysvaluesofmonitoringparameters.

4.2.1 Display Mode Switchover
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Figure4-2 Switchoveramongdifferentdisplaymodes

■ Theoperatingpanelentersstatusdisplayimmediatelyuponpower-on.

■ PressMODEtoswitchamongdifferentdisplaymodesbasedontheconditionsshowninthepreced-
ingfigure.

■ Inthestatusdisplaymode,setH02-32toselecttheparametertobemonitored.Whenthemotorro-
tates,theoperatingpanelautomaticallyswitchestomonitoredvaluedisplay.Afterthemotorstops,
theoperatingpanelautomaticallyreturnstostatusdisplay.

■ Intheparameterdisplaymode,afteryouselecttheparametertobemonitoredingroupH0B,the
operatingpanelswitchestomonitoredvaluedisplay.

■ Onceafaultoccurs,theoperatingpanelswitchestofaultdisplayimmediately,withallthefiveLEDs
blinking.PressSETtostoptheLEDsfromblinking,andthenpressMODEtoswitchtoparameterdis-
play.

4.2.2 Status Display

Display Name ApplicableOccasion Meaning

Reset

Servoinitializ-
ing

Atthemomentupon
power-on

Theservodriveisintheinitializationorreset
state.

Afterinitializationorresetisdone,theservo
driveautomaticallyswitchestootherstatus.

Nrd

Servonot
ready

Initializationdone,
butservodrivenot
ready

Theservodriveisnotreadytorunbecausethe
maincircuitisnotpoweredon.Fordetails,see
“Chapter11Troubleshooting”.

Rdy

Servoready
Servodriveready

Theservodriveisreadytorunandiswaitingfor
theS-ONsignalfromthehostcontroller.

Run

Servorunning

ServoON(S-ON)
signalactivated

(S-ONsignalswitched
on)

Theservodriveisrunning.

Jog

Jogging
Servodriveinjog
status

Fordetails,see“5.1.3Jogging”.

4.2.3 Parameter Display

ParametersoftheIS810Pseriesservodrivearedividedinto19groupsbasedontheirfunctions.Aparam-
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etercanbelocatedquicklybasedontheparametergroupitbelongsto.Forlistofparameters,see“Chapter
10ParameterList”.

■ Displayofparametergroup

Display Name Content

HXX.YY Parametergroup
XX:ParametergroupNo.

YY:Offsetwithintheparametergroup

Forexample,H02-00isdisplayedasfollows.

Display Name Content

H02-00
02:ParametergroupNo.

00:Offsetwithintheparametergroup

■ Displayofnegativenumbersandnumberswithdifferentlengths

① Signednumberconsistingof4orfewerdigitsorunsignednumberconsistingof5orfewerdigits

Suchnumbersaredisplayedonasinglepage(fivedigits).Forsignednumbers,thehighestbit"–"rep-
resentsthenegativesymbol.

Forexample,–9999isdisplayedasfollows:

Forexample,65535isdisplayedasfollows:

② Signednumberconsistingofmorethan4digitsorunsignednumberconsistingofmorethan5
digits

Suchnumbersaredisplayedfromlowtohighbitsonseveralpages(5digitsperpage)intheformatofcur-
rentpage+valuesoncurrentpage,asshowninthefollowingfigure.HolddownSHIFTformorethan2sto
turntothenextpage.

Forexample,–1073741824isdisplayedasfollows:

Figure4-3 Displayof–1073741824

Example:1073741824isdisplayedasfollows:
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Figure4-4 Displayof1073741824

■ Displayofthedecimalpoint

Thesegment"."oftheonespositionindicatesthedecimalpoint,whichdoesnotblink.

Display Name Content

Decimalpoint 100.0

1) Displayofparametersettingstatus

Display Name ApplicableOccasion Meaning

Done

(parameter
settingdone)

Theparameterissetsuc-
cessfully.

Theparameterissetandsavedtothe
servodrive(Done).Theservodrivecan
executeotheroperations.

F.InIt

(restoredto
default)

Parameterinitializationis
inprogress(H02-31setto
1).

Theservodriveisintheprocessoffunc-
tioncodeinitialization.Switchonthe
controlcircuitagainafterinitializationis
done.

Error

(incorrect
password)

Theuserpassword(H02-
30)isenabled,but

thepasswordenteredis
incorrect.

Anincorrectpasswordisentered.You
needtoenterthepasswordagain.

4.2.4 Fault Display

■ Theoperatingpanelcanbeusedtodisplaypresentandpreviousfaultsandwarningcodes.Foranal-
ysisandsolutionstothefaultsandwarnings,see“Chapter11Troubleshooting”.

■ Whenasinglefaultorwarningoccurs,theoperatingpaneldisplaysthefaultorwarningcode.When
multiplefaultsorwarningsoccur,theoperatingpaneldisplaysthefaultcodeofthehighestlevel.

■ Youcanselectthepreviousfault/warningtobeviewedthroughH0B-33andviewthecodeofthe
selectedfault/warninginH0B-34.

■ Youcanclearthelatest10faultsorwarningssavedintheservodrivebysettingH02-31to2.

Forexample,Er.941isdisplayedasfollows.

Display Name Content

Warningcode
Er:Afaultorwarningoccursontheservodrive.

941:Warningcode

4.2.5 Monitored Value Display
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GroupH0B:Displaysparametersusedtomonitortheoperatingstateoftheservodrive.

SetH02-32(Defaultkeypaddisplay)properly.Aftertheservomotoroperatesnormally,theoperatingpan-
elswitchesfromstatusdisplaytoparameterdisplay.TheparametergroupnumberisH0Bandtheoffset
withinthegroupisthesetpointofH02-32.

Forexample,ifH02-32issetto00andtheservomotorspeedisnot0RPM,theoperatingpaneldisplays
thevalueofH0B-00.

ThefollowingtabledescribesthemonitoringparametersingroupH0B.

Para. Name Unit Meaning ExampleofDisplay

H0B-00 Actualmotorspeed RPM
Displaystheactualvalueoftheservo
motorspeedafterround-off,which
canbeaccurateto1RPM.

Displayof3000RPM:

Displayof–3000RPM:

H0B-01 Speedreference RPM
Displaysthecurrentspeedreference
oftheservodrive.

Displayof3000RPM:

Displayof–3000RPM:

H0B-02
Internaltorquerefer-
ence

0.1%
Displaystheratioofactualtorque
outputoftheservomotortotherated
torqueoftheservomotor.

Displayof100.0%:

Displayof–100.0%:

H0B-03 MonitoredDIstatus -

IndicatesthelevelstatusofDI1toDI9:

UpperLEDsegmentsON:highlevel

(indicatedby"1")

LowerLEDsegmentsON:lowlevel

(indicatedby"0")

ThevalueofH0B-03readinthesoft-
waretoolisadecimal.

Forexample,ifDI1islow
levelandDI2toDI9are
highlevel,

thebinaryvalueis
"111111110",

andthevalueofH0B-03
readinthesoftwaretoolis
510.

Theoperatingpaneldis-
playsasfollows:
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Para. Name Unit Meaning ExampleofDisplay

H0B-05 MonitoredDOstatus -

IndicatesthelevelstatusofDO1to
DO5:

UpperLEDsegmentsON:highlevel

(indicatedby"1")

LowerLEDsegmentsON:lowlevel

(indicatedby"0")

ThevalueofH0B-05readinthesoft-
waretoolisadecimal.

Forexample,ifDO1islow
levelandDO2toDO5are
highlevel,

thebinaryvalueis"11110",

andthevalueofH0B-05
readinthesoftwaretoolis
30.

Theoperatingpaneldis-
playsasfollows:

H0B-07

Absoluteposition
counter

(32-bitdecimalnum-
ber)

Reference
unit

Displaysthecurrentabsoluteposition
ofthemotor(referenceunit).

Displayof1073741824in
referenceunit:

H0B-09
Mechanicalangle

(pulsesstartingfrom
thehome)

p

Indicatesthepresentmechanical
angle(p)ofthemotor.

Thevalue0indicatesthatthemechan-
icalangleis0° .

MaximumvalueofH0B-09foranincre-
mentalencoder:Numberofencoder
pulsesperrevolutionx4–1.

Forexample,themaximumvalueof
H0B-09fora2500-PPRincremental
encoderis9999.

MaximumvalueofH0B-09foranabso-
luteencoderis65535.

Theactualmechanicalangleiscalcu-
latedusingthefollowingformula:

Displayof10000p:

H0B-10
Rotationangle

(electricalangle)
°

Displaysthecurrentelectricalangleof
themotor.

Displayof360.0° :
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Para. Name Unit Meaning ExampleofDisplay

H0B-11
Speedcorresponding
tothepositionrefer-
ence

RPM
Displaysthespeedcorresponding
tothepositionreferencepercontrol
cycleoftheservodrive.

Displayof3000RPM:

Displayof–3000RPM:

H0B-12 Averageloadratio 0.1%
Displaystheratiooftheaverageload
torquetotheratedtorqueofthemo-
tor.

Displayof100.0%:

H0B-13
Inputpositionrefer-
encecounter(32-bit
decimalnumber)

Reference
unit

Countsanddisplaysthenumberof
inputpositionreferences.

Displayof1073741824in
referenceunit:

H0B-15

Encoderpositiondevi-
ationcounter

(32-bitdecimalnum-
ber)

Encoderunit

Encoderpositiondeviation=Sumof
inputpositionreferences(encoder
unit)–Sumofpulsesfedbackbythe
encoder(encoderunit)

Displayof10000inencod-
erunit:

H0B-17
Feedbackpulsecount-
er(32-bitdecimal
number)

Encoderunit
Countsanddisplaysthenumberof
pulsesfedbackbytheencoder(en-
coderunit).

Displayof1073741824in
encoderunit:
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Para. Name Unit Meaning ExampleofDisplay

H0B-19
Totalpower-ontime
(32-bitdecimalnum-
ber)

0.1s
Countsanddisplaysthetotalpow-
er-ontimeoftheservodrive.

Displayof429496729.5s:

H0B-21 AI1samplingvoltage 0.01V Displaysthevoltageofanaloginput1.

Displayof10.00V:

Displayof–10.00V:

H0B-22 AI2samplingvoltage 0.01V Displaysthevoltageofanaloginput2.

Displayof10.00V:

Displayof–10.00V:

H0B-24
RMSvalueofphase
current

0.01A
DisplaystheRMSvalueofthephase
currentoftheservomotor.

Displayof4.60A:

H0B-26 Busvoltage 0.1V
DisplaystheDCbusvoltageofthe
maincircuit,thatis,thevoltagebe-
tweenP ⊕andN–.

Displayof311.0Vrectified
from220VAC:

Displayof537.0Vrectified
from380VAC:

H0B-27 Moduletemperature ºC
Displaysthetemperatureofthepower
moduleinsidetheservodrive.

Displayof27ºC:
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Para. Name Unit Meaning ExampleofDisplay

H0B-33 Faultlog -

Usedtoselectthepreviousfaulttobe
viewed.

0:Currentfault

1:Lastfault

2:Last2ndfault

...

9:Last9thfault

Displayof0(Currentfault):

H0B-34
Codeoftheselected
fault

-

Displaysthecodeofthefaultselected
inH0B-33.

Whennofaultoccurs,thevalueof
H0B-34isEr.000.

IfH0B-33is0andH0B-34
isEr.941,thecurrentfault
codeis941.Thedisplayis:

H0B-35
Timestampuponoc-
currenceoftheselect-
edfault

s

Displaysthetotaloperatingtimeofthe
servodrivewhenthefaultdisplayedin
H0B-34occurred.

Whennofaultoccurs,thevalueof
H0B-35is0.

IfH0B-34isdisplayedas
Er.941and

H0B-35isdisplayedas
107374182.4,

thepresentfaultcodeis
941andthetotaloperat-
ingtimeoftheservodrive
is107374182.4swhenthe
faultoccurs.

SHIFT

SHIFT

H0B-37
Motorspeeduponoc-
currenceoftheselect-
edfault

RPM

Displaysthespeedoftheservomotor
whenthefaultdisplayedinH0B-34
occurred.

Whennofaultoccurs,thevalueof
H0B-37is0.

Displayof3000RPM:

Displayof–3000RPM:

H0B-38
MotorphaseUcurrent
uponoccurrenceofthe
selectedfault

0.01A

DisplaystheRMSvalueofmotorphase
Uwindingcurrentwhenthefaultdis-
playedinH0B-34occurred.

Whennofaultoccurs,thevalueof
H0B-38is0.

Displayof4.60A:

H0B-39
MotorphaseVcurrent
uponoccurrenceofthe
selectedfault

0.01A

DisplaystheRMSvalueofmotorphase
Vwindingcurrentwhenthefaultdis-
playedinH0B-34occurred.

Whennofaultoccurs,thevalueof
H0B-39is0.

Displayof4.60A:
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Para. Name Unit Meaning ExampleofDisplay

H0B-40
Busvoltageuponoc-
currenceoftheselect-
edfault

V

DisplaystheDCbusvoltageofthe
maincircuitwhenthefaultdisplayed
inH0B-34occurred.

Whennofaultoccurs,thevalueof
H0B-40is0.

Displayof311.0Vrectified
from220VAC:

Displayof537.0Vrectified
from380VAC:

H0B-41
Inputterminalstatus
uponoccurrenceofthe
selectedfault

-

Displaysthehigh/lowlevelstatusof
DI1toDI9whenthefaultdisplayedin
H0B-34occurred.

ThemethodfordeterminingtheDI
levelstatusisthesameasthatofH0B-
03.

Whennofaultoccurs,allDIsaredis-
playedaslowlevelinH0B-41(indicat-
edbythedecimalvalue0).

DisplaywhenH0B-41is
431:

H0B-42
Outputterminalstatus
uponoccurrenceofthe
selectedfault

-

Displaysthehigh/lowlevelstatusof
DO1toDO5whenthefaultdisplayed
inH0B-34occurred.

ThemethodfordeterminingtheDO
levelstatusisthesameasthatofH0B-
05.

Whennofaultoccurs,allDOsaredis-
playedaslowlevelinH0B-42(indicat-
edbythedecimalvalue0).

DisplaywhenH0B-42is15:

H0B-53

Positiondeviation
counter

(32-bitdecimalnum-
ber)

Reference
unit

Positiondeviation=Sumofinput
positionreferences(referenceunit)–
Sumofpulsesfedbackbytheencoder
(referenceunit)

Note:Positiondeviation(reference
unit)isthevalueobtainedafteren-
coderpositiondeviationcalculation.
Theprecisioniscompromisedduring
division.

Displayof10000inrefer-
enceunit:
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Para. Name Unit Meaning ExampleofDisplay

H0B-55 Actualmotorspeed 0.1RPM
Displaystheactualvalueofthemotor
speed,whichcanbeaccurateto0.1
RPM.

Displayof3000.0RPM:

SHIFT

Displayof–3000.0RPM:

SHIFT

H0B-64
Real-timeposition
referencecounter

Reference
unit

Displaysthevalueofthepositionref-
erencecounterbeforebeingdividedor
multipliedbytheelectronicgearratio.
Thisvalueisindependentoftheservo
drivestatusandthecontrolmode.

Displayof1073741824in
referenceunit:

4.3 Parameter Setting

Youcansetparametersthroughtheoperatingpanel.Forparameterdetails,seeChapter8.Thefollowing
figureshowshowtoswitchfrompositioncontrolmodetospeedcontrolmodebyusingtheoperating
panelafterpower-on.
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Figure4-5 Exampleofparametersetting

■ MODE:Usedtoswitchtheoperatingpaneldisplaymodeandreturntothepreviousinterface

■ UP/DOWN:Usedtoincreaseordecreasethevalueoftheblinkingbit

■ SHIFT:Usedtoshifttheblinkingbit

■ SET:Usedtosavethepresentsetpointorswitchtothenextinterface

Afterparametersettingisdone,thatis,"donE"isdisplayedontheoperatingpanel,pressMODEtoreturn
totheparameterinterface(interfaceof"H02-00").

4.4 User Password

Aftertheuserpassword(H02-30)isenabled,onlyauthorizedoperatorscansetparameters.

1) Settingtheuserpassword

Thefollowingfigureshowshowtosettheuserpasswordto"00001".
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Figure4-6 Procedureforsettingtheuserpassword

Tochangetheuserpassword,inputthecurrentpasswordfirsttoauthorizetheaccesstoparameter
setting.Next,enterH02-30againtosetanewpasswordbasedontheprocedureshowninthepreceding
figure.

NOTE

◆ Ifthelastdigitdoesnotblink,passwordprotectionisenabled.Ifthelastdigitblinks,passwordis
notsetorthecorrectpasswordhasbeenentered.

2) Cancelingtheuserpassword

Enterthesetuserpassword,andsetH02-30to"00000"tocanceltheuserpassword.
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4.5 Common Functions

4.5.1  Jogging

◆ Tousethejoggingfunction,deactivatetheS-ONsignal.Otherwise,thisfunctioncannotbeused.

Usethejoggingfunctionfortrialrunofservomotorandservodrive.

1) Operationmethod

 

Figure4-7 Procedureforsettingthejoggingfunction

■ PressthekeyUPorDOWNtoincreaseordecreasethemotorspeedforthejogrunning.Ifthesystem
exitsjogrunning,themotorspeedrestorestotheinitialvalue.

■ PressthekeyUPorDOWNtomaketheservomotorrotateintheforwardorreversedirection.After
thekeyisreleased,theservomotorstopsrunningimmediately.

2) Exitingjogrunning
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PresstheMODEkeytoexitthejogrunningandreturntotheupper-levelmenu.

4.5.2 Forced DI/DO Signals

Youcanassigndifferentfunctionstodigitalinput(DI)anddigitaloutput(DO)signalsbysettingparame-
tersingroupsH03andH04throughtheoperatingpanelorhostcontroller,sothatthehostcontrollercan
controltheservofunctionsthroughDIsignalsorusetheDOsignalsoutputbytheservodrive.

TheservodrivealsoprovidesforcedDIs/DOs.TheforcedDIscanbeusedtotesttheDIfunctionoftheser-
vodrive,andtheforcedDOscanbeusedtochecktheDOsignalconnectionbetweenthehostcontroller
andtheservodrive.

WhentheforcedDI/DOfunctionisused,thelogicofbothphysicalDIsandvirtualDIsisdeterminedbythe
forcedDI.

1 Forced DI signal

Afterthisfunctionisenabled,allDIsignallevelsarecontrolledbytheforcedDIsetting(H0D-18),indepen-
dentofexternalDIsignalstatus.

1) Operationmethod

Figure4-8 ProcedureforsettingforcedDIfunction

☆ Relatedparameters:
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Para. Name ValueRange Function
Setting
Condi-
tion

Effec-
tive
Time

De-
fault

H0D-17
ForcedDI/DO
selection

0:Nooperation

1:ForcedDIenabled,forcedDO
disabled

2:ForcedDOenabled,forcedDI
disabled

3:ForcedDIandDOenabled

ForcedDI/DOselection
During
opera-
tion

Im-
medi-
ately

0

H0D-18isusedtosettheforcedDIlevel.Theoperatingpaneldisplaysthevalueinhexadecimal.Afterthe
hexadecimalvalueisconvertedtoabinaryvalue,thevalue"1"indicateshighleveland"0"indicateslow
level.

TheDIlogicisdefinedbyparametersingroupH03.H0B-03isusedtomonitortheDIlevelstatus.The
operatingpaneldisplaysthelevel,andthevalueofH0B-03readinthesoftwaretoolisdecimal.

Example:

ToactivatethefunctionsassignedtoDI1anddeactivatethefunctionsassignedtoDI2toDI9,setasfol-
lows:(ThenineDIsareactiveatlowlevel.)

Asthevalue"1"indicateshighlevelandthevalue"0"indicateslowlevel,thecorrespondingbinaryvalue
andhexadecimalvalueare"111111110"and"1FE"respectively.Therefore,setH0D-18to"1FE"through
theoperatingpanel.

Figure4-9 SetpointsofH0D-18

MonitortheDIlevelstatusthroughH0B-03:

IftheDIfunctionisnormal,thedisplayvalueofH0B-03isalwaysthesameasthatofH0D-18.

Inthiscase,DI1isdisplayedaslowlevelandDI2toDI9aredisplayedashighlevelontheoperatingpanel,
andthevalueofH0B-03readbythesoftwaretoolis510(decimal).Theoperatingpaneldisplaysasfol-
lows:



-139-

OperatingPanelOperations

Figure4-10 DIlevelstatuscorrespondingtoH0B-03

2) ExitingtheforcedDIfunction

TheforcedDIfunctionisnotretentiveuponpowerfailure.NormalDIsapplyafterrestart,oryoucanset
H0D-17to0toreturntothenormalDImode.
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2 Forced DO signal

Afterthisfunctionisenabled,allDOsignallevelsarecontrolledbytheforcedDOsetting(H0D-19),inde-
pendentofinternalDOsignalstatus.

Inapplicationswheretheservomotorisusedforverticalmove-
ment,ifthebrakeoutputsignal(FunOUT.9:BK,brakeoutput)is
active,thebrakewillbereleasedandtheloadmayfall.Takepro-
tectivemeasuresonthemachinetopreventtheriskoffalling.

1) Operationmethod

Figure4-11 ProcedureforsettingforcedDOfunction

H0D-19isusedtosetwhethertheDOfunctionisactive.Theoperatingpaneldisplaysthevalueinhexa-
decimal.Afterthehexadecimalvalueisconvertedtoabinaryvalue,thevalue"1"indicatestheDOfunc-
tionisactiveand"0"indicatestheDOfunctionisinactive.

ParametersingroupH04areusedtosettheDOlogic.H0B-05isusedtomonitortheDOlevelstatus.The
operatingpaneldisplaysthelevel,andthevalueofH0B-05readinthesoftwaretoolisdecimal.

Example:TodeactivatethefunctionassignedtoDO1andactivatethefunctionsassignedtoDO2toDO5,
setasfollows.

Asthevalue"1"indicatestheDOfunctionisactiveandthevalue"0"indicatestheDOfunctionisinactive,
thecorrespondingbinaryvalueandhexadecimalvalueare"11110"and"1E"respectively.Therefore,set
H0D-19to"1E"throughtheoperatingpanel.
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Figure4-12 SetpointsofH0D-19

MonitortheDOlevelstatusthroughH0B-05:

IfthelogicofallthefiveDOsis"activelow",thenDO1ishighlevelandDO2toDO5arelowlevel,thecor-
respondingbinarynumberis"00001"andthevalueofH0B-05readinthesoftwaretoolis"1"(decimal).
Theoperatingpaneldisplaysasfollows:

Figure4-13 DisplayofH0B-05whenallDOsare"activelow"

IfthelogicofallthefiveDOsis"activehigh",thenDO1islowlevelandDO2toDO5arehighlevel,thecor-
respondingbinarynumberis"11110"andthevalueofH0B-05readinthesoftwaretoolis"30"(decimal).
Theoperatingpaneldisplaysasfollows:

Figure4-14 DisplayofH0B-05whenallDOsare"activehigh"

2) ExitingtheforcedDOfunction

TheforcedDOfunctionisnotretentiveuponpowerfailure.NormalDOsapplyafterrestart,oryoucanset

H0D-17to0toreturntothenormalDOmode.
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4.6  Basic Operation and Trial Run

4.6.1 Checklist Before Power-on

Re-
cord

No. Content

Wiring

□ 1
ThemaincircuitoutputterminalsU,V,WoftheservodriveandthemaincircuitcablesU,V,Wof
theservomotorareofthesamephasesandareconnectedcorrectly.

□ 2 ThePNcopperbusbaroftheservodriveisnotshort-circuited.

□ 3
Thecontrolsignalcablesoftheservodriveareconnectedcorrectly.Externalcablesforbrakeand
overtravelprotectionareconnectedproperly.

□ 4 Theservodriveandservomotoraregroundedreliably.

□ 5 Thestressofallcablesiswithinthespecifiedrange.

□ 6 Wiringterminalsareinsulated.

Environmentalandmechanicalfactors

□ 1
Therearenoforeignobjectssuchaswireendsandmetalchips,whichmaycauseshortcircuitof
signalcablesandpowercables,insideandoutsidetheservodrive.

□ 2 Theservodriveandexternalbrakingresistorarenotplacedoncombustibleobjects.

□ 3 Theservomotoranditsaxesareinstalledandmechanicallyconnectedreliably.

□ 4 Theservomotoranddevicesconnectedtotheservomotorcanrunnormally.

4.6.2 Checklist After Power-on

Afterpower-on,thepowersupplyunitkeypaddisplaysthefollowinginformation.

Status Display Description

Normal Thedigitalsetpoint50.00Hzisdisplayedbydefault.

Whenafault
occurs

Inthecaseoffault,theservodrivestopsrunningandthefaulttypeis
displayed.

Whenanalarm
occurs

Inthecaseofalarm,theservodrivestopsrunningandthealarmtype
isdisplayed.

Afterpower-on,thedriveunitkeypaddisplaysthefollowinginformation.

Status Display Description

Normal Whentheservodriverunsproperly,"rdy"isdisplayed.

Whenafaultor
alarmoccurs

Inthecaseoffaultoralarm,theservodrivestopsrunningandthefault
oralarmtypeisdisplayed.

Operation Whentheservodriveisrunning,"run"isdisplayed.
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Chapter 5  Control Modes
Theservosystemconsistsofthreemajorparts:servodrive,servomotor,andencoder.

Figure5-1 Controlblockdiagramofservosystem

Asthecontrolcoreoftheservosystem,theservodriveperformsaccurateposition,speed,torque,orhy-
bridcontrolontheservomotorbyprocessinginputsignalsandfeedbacksignals.Positioncontrolisthe
mostimportantandcommonmodeoftheservosystem.

Thecontrolmodesaredescribedasfollows:

Inthepositioncontrolmode,theservodrivecontrolsthemotorpositionbasedonpositionreferences.
Thepositionreferencesumdeterminesthetargetmotorpositionandthepositionreferencefrequency
determinesthemotorspeed.Positionreferencescanbeinputthroughexternalpulsesorinternalposition
referencesumplusspeedlimit.Withtheuseoftheinternalencoderoftheservomotororexternalen-
coder(fullyclosed-loopcontrol),theservodrivecontrolsthemechanicalpositionandspeedquicklyand
accurately.Thiscontrolmodeisapplicabletoscenariosrequiringpositioningcontrol,suchasmanipula-
tor,SMTmachine,engravingandmillingmachine(pulsesequencereference),andcomputernumerical
control(CNC)machinetool.

Inthespeedcontrolmode,theservodrivecontrolsthemechanicalspeedbasedonspeedreferences.
Speedreferencesareinputthroughdigitalsetting,analogvoltage,orcommunication,andusedbythe
servodrivetocontrolthemechanicalspeedquicklyandaccurately.Thiscontrolmodeisapplicableto
scenarioswherespeedcontrolisrequiredorthehostcontrolleroutputsspeedreferencestocontrolthe
servodriveduringpositioncontrol.Anapplicationexampleisanalogengravingandmillingmachine.

Thecurrentisinlinearrelationshipwiththetorque,andthereforetorquecontrolisoperatedbycon-
trollingthecurrent.Inthetorquecontrolmode,theservodrivecontrolsthemotoroutputtorquebased
ontorquereferences.Torquereferencesareinputthroughdigitalsetting,analogvoltage,orcommunica-
tion.Thiscontrolmodeisapplicabletowindingandunwindingdeviceswithstricttensionrequirements.
Inthesescenarios,thetorquealwayschangeswiththewindingradiussothatthetensionwillnotchange
alongwiththechangeofthewindingradius.
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5.1 Basic Setting

Figure5-2 Servodrivesettingflowchart
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5.1.1 Checklist Before Running

Checkthefollowingitemsbeforerunningtheservodriveandservomotor:

Table5-1 Checklistbeforerunning

Re-
cord

No. Content

Wiring

□ 1
ThemaincircuitoutputterminalsU,V,WoftheservodriveandthemaincircuitcablesU,V,Wofthe
servomotorareofthesamephasesandareconnectedcorrectly.

□ 2 ThePNcopperbusbaroftheservodriveisnotshort-circuited.

□ 3
Thecontrolsignalcablesoftheservodriveareconnectedcorrectly.Externalcablesforbrakeand
overtravelprotectionareconnectedproperly.

□ 4 Theservodriveandservomotoraregroundedreliably.

□ 5 Thestressofallcablesiswithinthespecifiedrange.

□ 6 Wiringterminalsareinsulated.

Environmentalandmechanicalfactors

□ 1
Therearenoforeignobjectssuchaswireendsandmetalchips,whichmaycauseshortcircuitofsig-
nalcablesandpowercables,insideandoutsidetheservodrive.

□ 2 Theservodriveandexternalbrakingresistorarenotplacedoncombustibleobjects.

□ 3 Theservomotoranditsaxesareinstalledandmechanicallyconnectedreliably.

□ 4 Theservomotoranddevicesconnectedtotheservomotorcanrunnormally.

5.1.2 Power Supply Connection

1) Connectthepowersupplyofthecontrolcircuitandmaincircuit.

Connectthepowersupplyofthemaincircuit.Thebusvoltagedisplayedonthepowersupplyunitoperat-
ingpanelgraduallyincreasesfrom0Vtoabout540V,andthenthedriveunitoperatingpanellightsup.

■ Afterthepowersuppliesofthecontrolcircuitandmaincircuitareturnedon,thebusvoltageindi-
catordisplaysnormally.Thestatusdisplayedontheoperatingpanelchangesfrom"Reset"to"Nrd"
andthento"Rdy"inturn.TheservodriveisreadytorunandwaitstheS-ONsignalfromthehost
controller.

■ Iftheoperatingpanelalwaysdisplays"Nrd",rectifythefaultaccordingtoinstructionsin“Chapter11
Troubleshooting”.

■ Iftheoperatingpaneldisplaysthespecificfaultcode,rectifythefaultaccordingtoinstructionsin
“Chapter11Troubleshooting”.

2) SwitchofftheS-ONsignal.

Allocatefunction1(FunIN.1:S-ON,servoON)tooneDIterminal(DI5bydefault)oftheservodriveand
determinetheactivationlogicoftheDIterminal.ThendeactivatethisDIthroughcommunicationwiththe
hostcontrollerorexternalswitch.

☆ Relatedfunctioncode:

Function
No.

Name FunctionName Function
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FunIN.1 S-ON ServoON
Inactive:Servomotordisabled

Active:Servomotorenableduponpower-on
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5.1.3  Jogging

Thejogfunctioncanbeusedinthetrialruntocheckwhetherthemotorrotatesproperlyandnoabnor-
malvibrationornoiseisgeneratedduringrotation.Youcanactivatethejoggingfunctionthroughtheop-
eratingpanel,twopre-configuredexternalDIs,ortheInovancesoftwaretool.Themotortakesthevalue
savedinH06-04asthejogspeed.

1) Jogthroughtheoperatingpanel

SwitchtoH0D-11ontheoperatingpaneltoenterthejoggingmode,andtheoperatingpaneldisplaysthe
defaultjoggingspeedinH06-04.PresstheUP/DOWNkeytosetthejoggingspeed,andpresstheSETkey
toenterthejoggingstate.Theoperatingpaneldisplays"JOG".Then,presstheUP/DOWNkeytoperform
forwardorreversejogging.AfteryoupresstheMODEkeytoexitthejoggingmode,H06-04returnstothe
defaultvalue,withprevioussetpointabandoned.Fortheoperationanddisplay,see“4.6BasicOperation
andTrialRun”.

☆ Relatedparameters:

Para. Name ValueRange Unit Function
Setting
Condi-
tion

Effec-
tive
Time

Default

H06-04
Jogspeedreference
value

0to6000 RPM Setsthejogspeedreference.
During
opera-
tion

Im-
medi-
ately

100

2) JogthroughDI

◆ JoggingthroughDIispermittedinanymode.

AssigntwoexternalDIswithFunIN.18andFunIN.19respectively.AftersettingthejogspeedthroughH06-
04,switchontheS-ONsignaltoperformjogthroughtheDIstatus.

☆ RelatedfunctionNo.:

Function
No.

Name FunctionName Description

FunIN.18 JOGCMD+ Forwardjog
Active:Inputaccordingtothecommand
Inactive:RUNcommandinputstopped

FunIN.19 JOGCMD– Reversejog
Active:Inputinreversetothecommand
Inactive:RUNcommandinputstopped

3) Jogthroughthesoftwaretool

AccessthejoginterfaceoftheInovancesoftwaretoolfirst,andthensetthejogspeedthroughH06-04.
AfterclickingtheS-ONbutton,youcanperformforwardorreversejogthroughtheforward/reversebut-
ton.Whenyouclosethejoginterfacetoexitfromthejogmode,H06-04returnstothedefaultvalue,with
previoussetpointabandoned.
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5.1.4 Rotation Direction Selection

SetH02-02(Rotationdirection)tochangethedirectionofrotationwithoutmodifyingtheinputreference
polarity.

☆ Relatedparameters:

Para. Name ValueRange Function

Set-
ting
Con-
di-
tion

Effec-
tive
Time

Default

H02-02
Rotationdirec-
tionselection

0:CCWdirectionasforward
direction

1:CWdirectionasforward
direction

Setsthemotorforwarddirection
viewedfromthemotorshaft.

At
stop

Next
pow-
er-on

0

ThechangeofH02-02doesnotaffectthepulseoutputformorthesign(+/–)ofmonitoredparameterval-
uesoftheservodrive.

Thedirectionof"forwarddrive"inovertravelpreventionisthesameasthatdefinedbyH02-02.

5.1.5 Output Pulse Phase Selection

TheoutputpulseoftheservodriveisphaseA+phaseBquadraturepulse.

TherelationshipbetweenphaseAandphaseBpulsescanbechangeddirectlythroughH02-03(Output
pulsephase).

☆ Relatedparameters:

Para. Name ValueRange Function

Set-
ting
Con-
di-
tion

Effec-
tive
Time

Default

H02-03 Outputpulsephase

0:PhaseAleads
phaseB

1:PhaseAlags
behindphaseB

Setsthephaserelationshipofoutput
pulses.

PhaseAleadsphaseBby90° .
At
stop

Next
pow-
er-on

0

PhaseAlagsbehindphaseBby90° .
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5.1.6 Brake Setting

Thebrakeisusedtopreventtheservomotorshaftfrommovingandlockthemotorpositionwhenthe
servodriveisnotrunning.Thisistokeepthemechanicalmotionpartsfrommovingduetogravityor
externalforce.

External force Servo motor
(with brake)

Prevents movement of the
workbench due to external force

Prevents movement due to
gravity when the power is off

Servo motor
(with brake)

Figure5-3 Applicationofthebrake

◆ Thebuilt-inbrakeisaspecialnon-energizedmechanismdesignedforposition-lockinthestop
state.Donotusethebuilt-inbrakeforanyotherpurposes,suchasbraking.
◆ Thebrakecoilhasnopolarity.
◆ Aftertheservomotorstops,switchofftheS-ONsignal.
◆ Whenthemotorwiththebuilt-inbrakeruns,thebrakemaygenerateaclicksound,whichdoes
notaffectitsfunction.
◆ Whenbrakecoilsareenergized(thebrakeisreleased),fluxleakagemayoccurontheshaftend.
Payspecialattentionwhenusingmagneticsensorsnearthemotor.

1) Wiringofthebrake

Theconnectionofbrakeinputsignalsispolarityinsensitive.Usersneedtopreparea24Vpowersupply.
Thefollowingfigureshowsthestandardwiringofthebrakesignals(BK)andthebrakepowersupply.
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Figure5-4 Wiringofthebrake

Precautionsduringwiring:

■ Whendeterminingthelengthofthemotorbrakecable,takeintofullaccountthevoltagedropcaused
bycableresistance.Theinputvoltagemustbeatleast21.6Vtoenablethebraketoworkproperly.
ThefollowingtableliststhebrakespecificationsofInovanceservomotors.

Table5-2 Brakespecifications

MotorModel
Holding
Torque

(N·m)

SupplyVolt-
age(V)

±10%

Resistance
(Ohm)

±7%

SupplyCur-
rentRange(A)

Release
Time

(ms)

CloseTime

(ms)

MS1H1-05B/10B 0.3

24

96 0.23to0.27 10 30

MS1H1-20B/40B 1.5 82.3 0.25to0.34 20 50

MS1H1-75B 2.5 50.1 0.40to0.57 25 60

MS1H4-40B 1.5 82.3 0.25to0.34 20 50

MS1H4-75B 2.5 50.1 0.40to0.57 25 60

■ Thebrakeshallnotsharepowersupplywithotherelectricaldevices.Thisistopreventmalfunc-
tionofthebrakeduetovoltageorcurrentdropcausedbyotherworkingdevices.

■ Usecableswithacross-sectionalareaabove0.5mm2.

2) Brakesoftwaresetting

Fortheservomotorwithbrake,assignaDOterminalwithfunction9(FunOUT.9:BK,brakeoutput)and
determinetheactivationlogicoftheDOterminal.

☆ RelatedfunctionNo.:

Function
No.

Name FunctionName Function

FunOUT.9 BK Brakeoutput

Invalid:ThebrakepowersupplyisONandthebrakeisapplied.
Themotorisinpositionlockstate.

Valid:ThebrakepowersupplyisOFFandthebrakeisreleased.
Themotorcanrotate.

Theoperatingtimesequencesofthebrakearedifferentbetweennormalstateandfaultstateoftheservo
drive.

3) Braketimesequenceintheservodrivenormalstate

Thebraketimesequenceinthenormalstatechangeswiththemotorstates:staticandrotating.
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Static:Themotorspeedislowerthan20RPM.

Rotating:Themotorspeedisequaltoorgreaterthan20RPM.

4) Braketimesequenceinthemotorstaticstate

Iftheservoenabling(S-ON)signalchangesfromONtoOFF,andthepresentmotorspeedislowerthan20
RPM,theservodriveactsaccordingtothebraketimesequenceinthemotorstaticstate.

◆ AfterthebrakeoutputsignalchangesfromOFFtoON,donotinputaposition/speed/torque
referencewithinthetimedefinedbyH02-09(DelayfrombrakeoutputONtocommandreceived).
Otherwise,referencelossorrunningerrormayoccur.
◆ Whenthemotorisusedtodriveaverticalaxis,themechanicalmotionpartmaymoveslightly
duetothegravityorexternalforce.Inmotorstaticstatus,iftheS-ONsignalbecomesOFF,thebrake
outputsignalbecomesOFFimmediately.However,withinthetimedefinedbyH02-10(Delayfrom
brakeoutputOFFtomotorde-energizedinstaticstatus),themotorisstillenergizedtopreventthe
mechanicalmotionpartfrommovingduetothegravityorexternalforce.
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Figure5-5 Braketimesequenceinthemotorstaticstate

NOTE

◆ [1]WhentheS-ONsignalisswitchedon,thebrakeoutputsignalwillalsobecomeON,andthe
motorenterstheenergizedstate.
◆ [2]Fordelayofbrakecontactoractions,see“Chapter1ProductInformation”.
◆ [3]ThetimeintervalfromthemomentwhenbrakeoutputsignalbecomesONtothemoment
whenthecommandisinputmustbelargerthanthevaluedefinedbyH02-09(Delayfrombrakeout-
putONtocommandreceived).
◆ [4]Whenthemotorisinthestaticstate(motorspeedbelow20RPM),iftheS-ONsignalisswitched
off,thebrakeoutputsignalwillalsobecomeOFF.YoucanuseH02-10(DelayfrombrakeoutputOFF
tomotorde-energizedinstaticstate)tosetthedelayfromthemomentthebrakeoutputsignalbe-
comesOFFtothemomentthemotorentersthede-energizedstate.

☆ Relatedparameters:

Para. Name
Value
Range

Unit Function
Setting
Condi-
tion

Effec-
tive
Time

De-
fault

H02-09
Delayfrombrakeoutput
ONtocommandre-
ceived

0to500 ms

Setsthedelayfromthetimewhenthe
brakeoutput(BK)becomesONtothe
timewhentheservodrivestartstore-
ceiveinputcommand.

H02-09isinvalidifnoterminalisassigned
withthebrakeoutput(BK)function.

During
opera-
tion

Im-
medi-
ately

250

H02-10
Delayfrombrakeoutput
OFFtomotorde-ener-
gizedinstaticstate

1to1000 ms

Setsthedelayfromthetimewhenthe
brakeoutput(BK)becomesOFFtothe
timewhenthemotorbecomesde-ener-
gizedinstaticstate.

H02-10isinvalidifnoterminalisassigned
withthebrakeoutput(BK)function.

During
opera-
tion

Im-
medi-
ately

150
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5) Braketimesequenceinthemotorrotatingstate

IftheS-ONsignalchangesfromONtoOFF,andthepresentmotorspeedisequaltoorgreaterthan20
RPM,theservodriveactsaccordingtothebraketimesequenceinthemotorrotatingstate.

◆ IftheS-ONsignalchangesfromOFFtoON,donotinputaposition/speed/torquereference
withinthetimedefinedbyH02-09(DelayfrombrakeoutputONtocommandreceived).Otherwise,
referencelossorrunningerrormayoccur.
◆ IftheS-ONsignalbecomesOFFduringmotorrotating,themotorentersthe"Stopatzerospeed"
state,butthebrakeoutputsignalbecomesOFFonlyafteroneofthefollowingconditionsismet:
◆ ThetimedefinedbyH02-12(DelayfromS-ONOFFtobrakeoutputOFFinrotatingstate)isnot
reached,butthemotorhasdeceleratedtothevaluedefinedbyH02-11(Motorspeedthresholdat
brakeoutputOFFinrotatingstate).
◆ ThetimedefinedbyH02-12(DelayfromS-ONOFFtobrakeoutputOFFinrotatingstate)is
reached,butthemotorspeedisstillhigherthanthevaluedefinedbyH02-11(Motorspeedthresh-
oldatbrakeoutputOFFinrotatingstate).
◆ AfterthebrakeoutputsignalchangesfromONtoOFF,themotorremainsenergizedwithin50
mstopreventthemechanicalmotionpartfrommovingduetothegravityorexternalforce.

Figure5-6 Braketimesequenceinthemotorrotatingstate

NOTE

◆ [1]WhentheS-ONsignalisswitchedon,thebrakeoutputsignalwillalsobecomeON,andthe
motorenterstheenergizedstate.
◆ [2]Fordelayofbrakecontactoractions,see“Chapter1ProductInformation”.
◆ [3]ThetimeintervalfromthemomentwhenbrakeoutputsignalbecomesONtothemoment
whenthecommandisinputmustbelargerthanthevaluedefinedbyH02-09(Delayfrombrakeout-
putONtocommandreceived).
◆ [4]AftertheS-ONsignalbecomesOFFduringmotorrotation,setthedelayfromthemomentwhen
theS-ONsignalbecomesOFFtothemomentwhenthebrakeoutputsignalbecomesOFFinH02-11
(MotorspeedthresholdatbrakeoutputOFFinrotatingstate)andH02-12(DelayfromS-ONOFFto
brakeoutputOFFinrotatingstate).Themotorentersthede-energizedstateafteradelayof50ms
whenthebrakeoutputsignalbecomesOFF.

☆ Relatedparameters:
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Para. Name
Value
Range

Unit Function
Setting
Condi-
tion

Effec-
tive
Time

De-
fault

H02-11
Motorspeedthresh-
oldatbrakeoutput
OFFinrotatingstate

0to3000 RPM

Setsthemotorspeedthresholdatbrakeout-
putOFFwhenthemotorisinrotatingstate.

H02-11isinvalidifnoterminalisassigned
withthebrakeoutput(BK)function.

During
opera-
tion

Im-
medi-
ately

30

H02-12
DelayfromS-ON
OFFtobrakeoutput
OFFinrotatingstate

1to1000 ms

SetsthedelayfromS-ONOFFtobrakeout-
putOFFwhenthemotorisinrotatingstate.

H02-12isinvalidifnoterminalisassigned
withthebrakeoutput(BK)function.

During
opera-
tion

Im-
medi-
ately

500

6) Braketimesequenceinservodrivefaultstate

Basedonstopmode,servofaultsareclassifiedintoclass1(No.1)faultsandclass2(No.2)faults.Forde-
tails,seeChapter9.Thebraketimesequenceinthefaultstatechangeswiththefaultclass.

ForNo.1faults:

ThebrakeDOoutputconditionisthesameasthe"braketimesequenceinthemotorrotatingstatewhen
theservodriveisinnormalstate".Thatis,

thebrakeoutputsignalbecomesOFFonlywhenoneofthefollowingconditionsismet:

■ ThetimedefinedbyH02-12(DelayfromS-ONOFFtobrakeoutputOFFinrotatingstate)isnot
reached,butthemotorhasdeceleratedtothevaluedefinedbyH02-11(Motorspeedthresholdat
brakeoutputOFFinrotatingstate).

■ ThetimedefinedbyH02-12(DelayfromS-ONOFFtobrakeoutputOFFinrotatingstate)is
reached,butthemotorspeedisstillhigherthanthevaluedefinedbyH02-11(Motorspeed
thresholdatbrakeoutputOFFinrotatingstate).

ForNo.2faults:

WhenaNo.2faultoccursandthebrakeisenabled,thestopmodeisforcedto"Stopatzerospeed,keep-
ingde-energizedstate".

Inthiscase,theservomotorstopsatzerospeedfirst.Whentheactualmotorspeedislowerthan20RPM,
thebrakeoutputsignalimmediatelybecomesOFF,butthemotorisstillintheenergizedstatewithinthe
timedefinedbyH02-10(DelayfrombrakeoutputOFFtomotorde-energizedinstaticstate).

5.1.7 Servo ON

1) SwitchontheS-ONsignal

Whentheservodriveisreadytorun,theoperatingpaneldisplays"Run".Ifthereisnoreferenceinputat
thismoment,theservomotordoesnotrotateandstayslocked.

2) Afteracommandisinput,theservomotorstartsrotating.

Table5-3 Operationoftheservodrive

Re-
cord

No. Content

□ 1
Duringinitialoperation,setapropercommandtomakethemotorrunatlowspeedandcheckwheth-
erthemotorrotatesproperly.

□ 2
Checkwhetherthemotorrotatesinthecorrectdirection.Ifthedirectionofrotationisoppositetothe
expecteddirection,checkthereferencesignalandreferencedirectionsignal.
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□ 3
Ifthemotorrotatesinthecorrectdirection,youcanviewtheactualspeedinH0B-00andtheaverage
loadrateinH0B-12throughtheoperatingpanelortheInovancesoftwaretool.

□ 4 Aftercheckingprecedingconditions,adjustrelatedparameterstomakethemotoroperateasdesired.

□ 5 Commissiontheservodriveaccordingto“Chapter6Adjustment”.

3) Power-onsequencediagram

Figure5-7 Power-onsequencediagram

[1]Theresettimeisdeterminedbythesetuptimeofthe+5Vpowersupplyofthemicroprocessor.

[2]>0smeansthatthetimeisdeterminedbythemainpowerconnectionmoment.

[3]whenthecontrolpowersupplyandmainpowersupplyareconnectedatthesametime,thetimeis
thesameasthetimefrommicroprocessorinitializationcompletedtoRdysignalactive.

[4]Fordelayofbrakecontactoractions,see“Chapter1ProductInformation”.

[5]H02-09isinvalidifnoDOterminalisassignedwiththeFunOUT.9function.
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4) Sequencediagramforstopatwarningorfault

1) No.1fault:Coasttostop,keepingde-energizedstate

Figure5-8 Sequenceof"Coasttostop,keepingde-energizedstate"atNo.1fault

NOTE

◆ [1]Fordelayofbrakecontactoractions,see“Chapter1ProductInformation”.
◆ [2]H02-11andH02-12areinvalidifnoDOterminalisassignedwiththeFunOUT.9function.

2) No.2fault(withoutbrake):Coasttostop,keepingde-energizedstate

Figure5-9 Sequenceof"Coasttostop,keepingde-energizedstate"atNo.2fault
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3) No.2fault(withoutbrake):Stopatzerospeed,keepingde-energizedstate

Figure5-10 Sequenceof"Stopatzerospeed,keepingde-energizedstate"atNo.2fault(withoutbrake)

4) No.2fault(withbrake):Stopatzerospeed,keepingde-energizedstate

Figure5-11 Sequenceof"Stopatzerospeed,keepingde-energizedstate"atNo.2fault(withbrake)

NOTE

◆ [1]H02-10isinvalidifnoDOterminalisassignedwiththeFunOUT.9function.
◆ [2]Fordelayofbrakecontactoractions,see“Chapter1ProductInformation”.
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WhenaNo.3warningoccursontheservodrive,suchasEr.900(DIemergencybraking),Er.950(Positive
limitswitchwarning),andEr.952(Negativelimitswitchwarning),theservodrivestopsaccordingtothe
followingtimesequenceasshowninFigure5-12.

5) Warningsthatcausestop:Stopatzerospeed,keepingpositionlockstate

Figure5-12 Sequenceforwarningsthatcausestop

Theotherwarningsdonotaffecttheoperationstateoftheservodrive.Thesequencediagramforthese
warningsisshowninFigure5-13.
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6) Warningsthatdonotcausestop

Figure5-13 Sequenceforwarningsthatdonotcausestop
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7) Faultreset

Figure5-14 Sequenceforfaultreset

NOTE

◆ [1]TheDIsignalusedforfaultreset(FunIN.2:ALM-RST)isedgetriggered.
◆ [2]Fordelayofbrakecontactoractions,seeChapter1.
◆ [3]H02-09isinvalidifnoDOterminalisassignedwiththeFunOUT.9function.

5.1.8  Servo OFF

Servostopincludescoasttostopandstopatzerospeedbasedonthestopmode,andde-energizedstate
andpositionlockstatebasedonthestopstate.Seethefollowingtablefordetails.

Table5-4 Comparisonofthestopmodes

StopMode Coasttostop Stopatzerospeed

Description
Theservomotorisde-energizedandcoaststo0RPM.
Thedecelerationtimeisaffectedbythemechanical
inertiaandmechanicalfriction.

Theservodriveoutputsareversebraking
torquetostopthemotor.

Feature
Thismodefeaturessmoothandslowdecelerationwith
smallmechanicalshock.

Thismodefeaturesquickdecelerationwith
obviousmechanicalshock.

Table5-5Comparisonofthestopstatuses

De-energized PositionLock

Themotorisde-energizedandthemotorshaftcanberotated
freelyafterthemotorstopsrotating.

Themotorshaftislockedandcannotberotated
freelyafterthemotorstopsrotating.

Theservostopsduetothefollowingcauses:
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1) StopatS-ONOFF

AssignaDIterminalwiththeS-ONfunctionanddisablethisterminal.

☆ Relatedparameters:

Para. Name ValueRange Function

Set-
ting
Con-
dition

Effec-
tive
Time

De-
fault

H02-05
StopmodeatS-ON
OFF

0:Coasttostop,keeping
de-energizedstate

1:Stopatzerospeed,keeping
de-energizedstate

Setsthestopmodeoftheservo
motorwhentheS-ONsignal
becomesOFF.

At
stop

Im-
medi-
ately

0

2) Stopatfault

Thestopmodevarieswiththefaulttype.Forfaultclassification,seeChapter9.

☆ Relatedparameters:

Para. Name ValueRange Function

Set-
ting
Con-
dition

Effec-
tive
Time

De-
fault

H02-06
Stopmodeat
No.2fault

0:Coasttostop,keeping
de-energizedstate

1:Stopatzerospeed,keeping
de-energizedstate

Setsthemotorstopmodewhena
No.2faultoccurs.

◆ Note:
Whenbrakeisapplied,theservo
driveexecutesthevalue"1"forcibly.

At
stop

Im-
medi-
ately

0

H02-08
Stopmodeat
No.1fault

0:Coasttostop,keeping
de-energizedstate

Setsthemotorstopmodewhena
No.1faultoccurs.

At
stop

Im-
medi-
ately

0

3) Stopatovertravel

★ Terms:

Overtravel:Themechanicalmotionexceedsthedesignedrangeofsafemovement.

Stopatovertravel:Whenamotionpartmovesbeyondtherangeofsafemovement,thelimitswitchout-
putsalevelchangetoforcethemotortostop.

☆ Relatedparameters:

Para. Name ValueRange Function

Set-
ting
Con-
dition

Effec-
tive
Time

De-
fault

H02-07
Stopmodeatover-
travel

0:Coasttostop,keepingde-en-
ergizedstate

1:Stopatzerospeed,keeping
positionlockstate

2:Stopatzerospeed,keeping
de-energizedstate

Setsthemotorstopmodewhen
overtraveloccurs.

At
stop

Im-
medi-
ately

1

Whenovertraveloccursonamotorusedtodriveaverticalaxis,theworkpiecemayfall.Topreventthe
riskoffalling,setH02-07(Stopmodeatovertravel)to1.Whentheworkpiecemoveslinearly,installlimit
switchestopreventpotentialmechanicaldamage.Whenovertraveloccurs,inputareverseRUNcom-
mandtomakethemotor(workpiece)runintheoppositedirection.
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Figure5-15 Installationoflimitswitches

Tousethelimitswitches,assignFunIN.14(P-OT,positivelimitswitch)andFunIN.15(N-OT,negativelimit
switch)totwoDIsoftheservodriveanddeterminetheactivationlogicoftheseDIterminals.Thisisto
enabletheservodrivetoreceivethelevelsignalsinputfromthelimitswitches.Theservodriveenables
orcancelsthestop-at-overtravelstatusbasedontheDIlevelstatus.

☆ Relatedfunctioncode:

Function
No.

Name FunctionName Function

FunIN.14 P-OT Positivelimitswitch

Whenthemechanicalmovementisbeyondthemov-
ablerange,theovertravelpreventionfunctionwillbe
activated.

Inactive:Forwarddriveenabled

Active:Forwarddrivedisabled

FunIN.15 N-OT Negativelimitswitch

Whenthemechanicalmovementisbeyondthemov-
ablerange,theovertravelpreventionfunctionwillbe
activated.

Inactive:Reversedriveenabled

Active:Reversedrivedisabled

4) Emergencystop

Therearetwowaystoenableemergencystop,asshownbelow:

■ UsingDIfunction34:FunIN.34(EmergencyStop)

■ Usingtheauxiliaryfunction:emergencystop(H0D-05)

☆ Relatedfunctioncode:

Function
No.

Name FunctionName Function

FunIN.34 EmergencyStop Braking
Inactive:Currentoperatingstateunaffected

Active:StopquicklyasdefinedbyH02-18,keepingposition
lockstate,withEr.900(DIemergencybraking)reported

☆ Relatedparameters:

Para. Name ValueRange Function

Set-
ting
Con-
dition

Effec-
tive
Time

De-
fault
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H0D-05
Emergency
stop

0:Currentoperatingstate
unaffected

1:Enabled,stopmodedeter-
minedbyH02-05

Enablesordisablestheemergencystop
function.Thestopmodeisthesameasthat
atS-ONOFF.

At
stop

Im-
medi-
ately

0

5.2 Position Control Mode

★ Terms:

Thereferenceunitmeansthedistinguishableminimumvalueinputfromthehostcontrollertotheservo
drive.

Theencoderunitmeansthevalueobtainedaftertheinputreferenceisprocessedbyelectronicgearratio.

Figure5-16 Blockdiagramofthepositioncontrolmode

SetH02-00to1ontheoperatingpanelorInovancesoftwaretooltoenablethepositioncontrolmode.

Settheservodriveparametersbasedonthemechanicalstructureandspecifications.Thefollowingsec-
tionusesthebasicparametersettingtodescribethepositioncontrolmode.

Figure5-17 Signalexchangebetweentheservodriveandthehostcontroller

5.2.1 Position Reference Input Setting

Thepositionreferenceinputsettingincludespositionreferencesource,direction,andinhibition.



-164-

ControlModes

Figure5-18 Blockdiagramofpositionreferenceinputsetting

1 Position reference source

SetthepositionreferencesourceinH05-00.

Figure5-19 Settingofthepositionreferencesource

☆ Relatedparameters:

Para. Name ValueRange Function

Set-
ting
Con-
dition

Effec-
tive
Time

De-
fault

H05-00
Positionrefer-
encesource

0:Pulsereference

1:Stepreference

2:Multi-position
reference

Setsthepositionreferencesource.Pulsereference
isexternalpositionreference,andstepreference
andmulti-positionreferenceareinternalposition
references.

At
stop

Im-
medi-
ately

0

1) Pulsereferenceasthesource(H05-00setto0)
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Performthefollowingoperationstoobtainthecorrectpulsereferenceform.

Figure5-20 Flowchartofsettingpulsereferenceasthesource

① Pulsereferenceinputterminal

Theservodriveprovidestwosetsofpulseinputterminals:

■ Thelow-speedinputterminals(PULSE+,PULSE–,SIGN+,andSIGN–)receivedifferentialinput



-166-

ControlModes

(maximumfrequency:500kpps)andopencollectorinput(maximumfrequency:200kpps).

■ Thehigh-speedinputterminals(HPULSE+,HPULSE–,HSIGN+,andHSIGN–)receivedifferential
input(maximumfrequency:4Mpps)only.

☆ Relatedparameters:

Para. Name ValueRange Function

Set-
ting
Con-
dition

Effec-
tive
Time

De-
fault

H05-01
Pulsereferenceinput
terminal

selection

0:Low-speedterminals

1:High-speedterminals
Setsthehardwarepulseinput
terminals.

At
stop

Im-
medi-
ately

0

Table5-5 Pulseinputspecifications

PulseType Max.InputFrequency Voltage ForwardCurrent

High-speedpulse Differentialsignal 4M 5V <25mA

Low-speedpulse
Differentialsignal 500k 5V <15mA

Opencollectorsignal 200k 24V <15mA

② Pulseinputterminalfilter

Setafiltertimetofilterpulsesinputbythelow-orhigh-speedpulseinputterminalstopreventmotor
malfunctionduetointerferenceontheservodrive.

☆ Relatedparameters:

Para. Name
Value
Range

Unit Function

Set-
ting
Con-
dition

Effec-
tive
Time

De-
fault

H0A-24
Filtertimeconstantoflow-
speedpulseinputpin

0to255 25ns
Setsthefiltertimeconstantof
low-speedpulseinputpin.

At
stop

Next
pow-
er-on

30

H0A-30
Filtertimeconstantofhigh-
speedpulseinputpin

0to255 25ns
Setsthefiltertimeconstantof
high-speedpulseinputpin.

At
stop

Next
pow-
er-on

3

IfthefiltertimeconstantistFandtheminimumwidthofinputsignalsistmin,theinputsignalandfiltered
signalareasshowninthefollowingfigure.ThefilteredsignalhasatFdelayovertheinputsignal.

Figure5-21 Exampleofsignalfilteringwaveform
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ThefiltertimeconstanttFmustbeequaltoorsmallerthan(20%to25%)tmin.

Therecommendedfilterparametersettingbasedonthemaximumfrequency(orminimumwidth)of
inputpulsesisdescribesinthefollowingtable.

Table5-6 Recommendedfilterparametersetting

PulseInputTerminal FunctionCode Max.Frequency
RecommendedFilterTime
Constant(Unit:25ns)

Low-speedpulseinputter-
minal

H0A-24 <167k 30

Low-speedpulseinputter-
minal

H0A-24 167kto250k 20

Low-speedpulseinputter-
minal

H0A-24 250kto500k 10

High-speedpulseinput
terminal

H0A-30 500kto1M 5

High-speedpulseinput
terminal

H0A-30 >1M 3

Forexample,ifthefiltertimeconstantissetto30,theactualfiltertimeis30x25=750ns.

③ Pulsereferenceform

Theservodrivesupportsthreepulseinputforms:

■ Direction+pulse(positiveornegativelogic)

■ PhaseA+phaseBquadraturepulse,4-frequencymultiplication

■ CW+CCW

Selectthepulseinputformappropriateforthehostcontrollerorotherpulseoutputdevices.

☆ Relatedparameters:

Para. Name ValueRange Function

Set-
ting
Con-
dition

Effec-
tive
Time

De-
fault

H05-15
Pulsereference
form

0:Direction+pulse(positive
logic)

1:Direction+pulse(negative
logic)

2:PhaseA+phaseBquadra-
turepulse,4-frequencymulti-
plication

3:CW+CCW

Selectsthepulsereference
form.

At
stop

Next
pow-
er-on

0

Table5-7 Pulseforms
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H02-02

RotationDirec-
tionSelection

H05-15

Reference
FormSettings

PulseForm Signal
PulseDiagramofFor-

wardRUN
PulseDiagramofReverse

RUN

0

0

Pulse+
direction

Positive
logic

PULSE

SIGN

1

Pulse+
direction

Negative
logic

PULSE

SIGN

2

PhaseA+
phaseB

quadrature
pulse

4-frequency
multiplica-
tion

PULSE(phase
A)

SIGN(phase
B)

PhaseAleadsphaseB
by90° .

PhaseBleadsphaseAby
90° .

3 CW+CCW
PULSE(CW)

SIGN(CCW)

CW

CCW
t6t5 t5t5 t5

CW

CCW
t6t5 t5t5 t5

1

0

Pulse+
direction

Positive
logic

PULSE

SIGN

1

Pulse+
direction

Negative
logic

PULSE

SIGN

2

PhaseA+
phaseB

quadrature
pulse

4-frequency
multiplica-
tion

PULSE(phase
A)

SIGN(phase
B)

PhaseBleadsphaseA
by90° .

PhaseAleadsphaseBby
90° .

3 CW+CCW
PULSE(CW)

SIGN(CCW)

CW

CCW
t6t5 t5t5 t5

CW

CCW
t6t5 t5t5 t5

Thefollowingtabledescribesthemaximumfrequenciesandminimumwidthsofpositionpulsereferenc-
esinputfromdifferentterminals.

Table5-8 Pulsereferencespecifications
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InputTerminal
Max.Fre-
quency

Min.TimeWidth(μs)

t1 t2 t3 t4 t5 t6

High-speedpulseinputterminal 4Mpps 0.125 0.125 0.125 0.25 0.125 0.125

Low-speedpulse
inputterminal

Differential
input

500kpps 1 1 1 2 1 1

Opencollec-
torinput

200kpps 2.5 2.5 2.5 5 2.5 2.5

Therisingtimeandfalltimeofpositionpulsereferencesmustbesmallerthan0.1μs.

④ Pulsereferencefrequency

SetthemaximumpositionpulsereferenceinH0A-09.Iftheactualinputpulsefrequencyisgreaterthan
thevalueofH0A-09,Er.B01(Positionreferenceinputabnormal)willoccur.

☆ Relatedparameters:

Para. Name ValueRange Unit Function

Set-
ting
Con-
dition

Effec-
tive
Time

De-
fault

H0A-09
Maximumposition
pulsefrequency

100to4000 kHz
Setsthemaximumfrequencyof
externalpulsereferences.

At
stop

Next
pow-
er-on

4000

2) Stepsettingasthesource(H05-00setto1)

◆ Whentheservodriveisrunning(S-ONsignalactive),themotorisinthelockedstateifthestep
referencefunctionisinvalid,androtatesifthisfunctionisvalid.AftertheH05-05referenceisexecut-
ed,thefunctionbecomesinvalidandthemotorentersthelockedstate.

Stepsettingrunningmeansthattheservodriverunsaccordingtotheinternalfixedspeeduntilthedis-
placementreferenceiscompleted.Thesettingflowchartisshowninthefollowingfigure.
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Figure5-22 Flowchartofsettingstepreferenceasthesource

 

Figure5-23 MotorrunningcurvewhenH05-00setto1

Intheprecedingfigure,motordisplacement(shadedarea)=H05-05xElectronicgearratio(encoderunit)

① Relationshipbetweenmotorspeedandelectronicgearratio:

Whenthepositionreferencesourceisstepsetting,themotorspeedissetbasedontheelectronicgear
ratio.Themotorspeedinthiscasemustnotexceed1500RPM.

② Motordisplacement:

Whenthepositionreferencesourceisstepsetting,thepositionreferencesum(referenceunit)issetin
H05-05.ThepositiveornegativeoftheH05-05valuedeterminesthepositiveornegativeofthemotor
speed.

☆ Relatedparameters:

Para. Name ValueRange Unit Function

Set-
ting
Con-
dition

Effec-
tive
Time

Default

H05-05 Step
–9999to
+9999

Refer-
ence
unit

Setsthepositionreferencesumwhen
H05-00issetto1.

Positiveornegativeofthevaluedeter-
minespositiveornegativeofthemotor
speed.

At
stop

Im-
medi-
ately

50

③ Stepreferenceenable

Whenusingstepsettingasthepositionreferencesource,assignaDIwithFunIN.20(PosStep,steprefer-
ence)anddeterminetheactivationlogicoftheDIterminal.

☆ Relatedfunctioncode:

Function
No.

Name FunctionName Function

FunIN.20 PosStep
Stepreference
enable

Intheservorunningstate:

Valid:ExecutestepreferencesetinH05-05andtheservomotor
runs.

Invalid:Theservomotorisinthelockedstate.

FunIN.20isedgetriggered.Afterexecutingthesteppositionreference,theservomotorentersthelocked
state.AfterFunIN.20becomesvalidagain,theservomotorexecutesthepositionreferencesetinH05-05.

3) Multi-positionreferenceasthesource(H05-00setto2)
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Theservomotorsupportsmulti-positionrunning.Itstores16positionreferences.Thedisplacement,
maximumrunningspeed,andacceleration/decelerationtimeofeachpositioncanbesetseparately.
Thewaitingtimeandswitchmodebetweenpositionscanalsobesetasneeded.Thesettingflowchartis
showninthefollowingfigure.

Figure5-24 Flowchartofsettingmulti-positionreferenceasthesource

① Settingthemulti-positionrunningmode

☆ Relatedparameters:

Para. Name ValueRange Function

Set-
ting
Con-
dition

Effec-
tive
Time

De-
fault

H11-00
Multi-position
runningmode

0:Stopafterrunningfor
onecycle

1:Cyclicoperation

2:DIswitchover

3:Sequentialoperation

Setstheswitchovermodebetween
positions.

At
stop

Im-
medi-
ately

1

H11-01
Numberofposi-
tionreferences

1to16
Setsthetotalnumberofpositionsin
displacementreference.

At
stop

Im-
medi-
ately

1

H11-02
Startposition
uponrestartafter
pause

0:Continuetoexecute
therestofthepositions

1:Startfromthe1st
position

SetsthestartpositionNo.whenthe
multi-positionrunningrecoversafter
apause.

◆ Note:
Thisparameterisvalidonlywhen
H11-00isnotsetto2.

At
stop

Im-
medi-
ately

1
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Para. Name ValueRange Function

Set-
ting
Con-
dition

Effec-
tive
Time

De-
fault

H11-03 Waitingtimeunit
0:ms

1:s

Setstheunitoftheacceleration/de-
celerationtimeandwaitingtime.

◆ Note:
Thisparameterisvalidonlywhen
H11-00issetto0or1.

At
stop

Im-
medi-
ately

0

H11-04
Displacement
referencetype

0:Relativeposition
reference

1:Absoluteposition
reference

Setsthedisplacementreferencetype.
At
stop

Im-
medi-
ately

0

H11-05
Startpositionof
sequentialrun-
ning

0to16

SetsthestartpositionNo.afterfirst
cycleofrunningwhenH11-00issetto
3.

◆ Note:
H11-05setto0orH11-05>H11-01:

notcyclic

H11-05>1:

ThestartpositionNo.isthevalueof
H11-05.

At
stop

Im-
medi-
ately

0

■ Stopafterrunningforonecycle(H11-00setto0)

Table6-11Descriptionofrunningforonecycle

ModeDescription RunningCurve

◆ Theservodrivestopsafterrunningfor
onecycle.
◆ Thedriveautomaticallyswitchestothe
nextposition.
◆ Youcansetthewaitingtimebetween
positions.
◆ ThePoslnSen(Multi-positionreference
enable)signalislevel-triggered.

V1maxandV2max:maximumoperatingspeedsinposition1andposi-
tion2.

S1andS2:1stdisplacementand2nddisplacement

◆ Thepositioncompletedsignalisactiveaftereachpositionis
completed.
◆ Ifthemulti-positionreferenceenablesignalisturnedoffduring
running,theservodrivediscardstheuncompleteddisplacement
andstops.Aftertheservodrivestops,thepositioningcompleted
signalisactive.
◆ Afterthemulti-positionreferenceenablesignalisswitchedon
again,theservodrivestartsrunningfromthecorrespondingposi-
tionaccordingthesettingofH11-02.
◆ IftheS-ONsignalisswitchedoffduringrunningofacertainpo-
sition,themotorstopsaccordingtothestopmodesetinH02-05.
Afterthemotorstops,thepositioningcompletedsignalisinactive.
◆ TheDIlogicchangeofpositionreferencedirectionswitchover
(FunIN.27:PosDirSel)duringrunningofacertain
positiondoesnotaffectthedirectionofthecurrent
positionrunning.

★ Terms:

One-cyclerunningmeansthattheservodrivecompletesrunningthetotalnumberofpositionssetinH11-
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01.

■ Cyclicoperation(H11-00setto1)

Table5-9 Descriptionofcyclicoperation

ModeDescription RunningCurve

◆ Thedrivestartsfromposition
1aftereachcycleofoperation.
◆ Thedriveautomatically
switchestothenextposition.
◆ Youcansetthewaitingtime
betweenpositions.
◆ Thecyclicoperationstate
remainsactiveaslongasthe
FunIN.28(Multi-positionreference
enable)signalisactive.
◆ The PoslnSen(Multi-position
referenceenable)signalislev-
el-triggered.

V1maxandV2max:maximumoperatingspeedsinposition1andposition2.

S1andS2:1stdisplacementand2nddisplacement

◆ Thepositioncompletedsignalisactiveaftereachpositioniscompleted.
◆ Ifthemulti-positionreferenceenablesignalisturnedoffduringrunning,the
servodrivediscardstheuncompleteddisplacementandstops.Aftertheservo
drivestops,thepositioningcompletedsignalisactive.
◆ Afterthemulti-positionreferenceenablesignalisswitchedonagain,theservo
drivestartsrunningfromthecorrespondingpositionaccordingthesettingof
H11-02.
◆ IftheS-ONsignalisswitchedoffduringrunningofacertainposition,the
motorstopsaccordingtothestopmodesetinH02-05.Afterthemotorstops,the
positioningcompletedsignalisinactive.
◆ TheDIlogicchangeofpositionreferencedirectionswitchover
(FunIN.27:PosDirSel)duringrunningofacertainpositiondoes
notaffectthedirectionofthecurrentpositionrunning.

■ DIswitchover(H11-00setto2)

Table5-10 DescriptionofDIswitchover
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ModeDescription RunningCurve

◆ Whentheservodriveruns
thecurrentposition,youcanset
thenextpositionNo.Afterthe
positionreferenceofthecurrent
numberiscompleted,theservo
motorstops.Afterthemulti-po-
sitionreferenceenablesignalis
switchedonagain,thecurrent
positionNo.isrun.
◆ ThepositionNo.isdetermined
bytheDIlogic.
◆ Theinternaltimebetween
positionsisdeterminedbythe
commanddelayofthehostcon-
troller.
◆ ThePoslnSen(Multi-posi-
tionreferenceenable)signalis
edge-triggered.

VxmaxandVymax:maximumoperatingspeedsinpositionxandpositiony

SxandSy:displacementxanddisplacementy

◆ Thepositioncompletedsignalisactiveaftereachpositioniscompleted.
◆ Ifthemulti-positionreferenceenablesignalisturnedoffduringrunning,the
servodrivecompletestheremainingdisplacementandoutputsthepositioning
completedsignal.
◆ ThepositionNo.isswitchedoveraccordingtothefollowingsequence:
(1)ThepositionNo.cannotbeswitchedoverbeforethexthdisplacementisnot
completed.

(2)Duringrunningofthexthdisplacementorafterpositioningiscompleted,
switchoffthemulti-positionreferenceenablesignalandswitchoverxtoy(the
servodriveexecutesthexthdisplacementagainifxisequaltoy).

(3)Afterthexthdisplacementiscompleted,theservodriveexecutestheythdis-
placementifyouswitchonthemulti-positionreferenceenablesignalagain.

◆ IftheS-ONsignalisswitchedoffduringrunningofacertainposition,the
motorstopsaccordingtothestopmodesetinH02-05.Afterthemotorstops,the
positioningcompletedsignalisinactive.
◆ TheDIlogicchangeofpositionreferencedirectionswitchover
(FunIN.27:PosDirSel)duringrunningofacertainpositiondoes
notaffectthedirectionofthecurrentpositionrunning.

Whenthemulti-positionrunningmodeisDIswitchover,assignfourDIterminalswithfunctions6to9
(FunIN.6:CMD1toFunIN.9:CMD4,multi-referenceswitchover)anddeterminetheactivationlogicofthe
DIterminals.
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Figure5-25 Multi-positiontimesequence

NOTE

◆ [1]AreaforpositionNo.switchover,thatis,thepreviouspositionreferenceissentandthe
PosInSensignalforthenextpositionisswitchedagain.
◆ [2]Thissignalremainsactiveforatleast3mswhenalow-speedDIterminalisused.
◆ [3]ThePosInSensignalisedge-triggered.Whenalow-speedDIterminalisused,ensurethat
theeffectivesignalwidthisatleast3ms.Whenahigh-speedDIterminalisused,ensurethatthe
effectivesignalwidthisatleast0.25ms.

☆ Relatedfunctioncode:

Function
No.

Name FunctionName Function

FunIN.6 CMD1
Multi-reference
switchover1

ThepositionNo.isa4-bitbinaryvalue.Therelationshipbetween
CMD1toCMD4andthepositionNo.islistedinthefollowingtable.

CMD4 CMD3 CMD2 CMD1
Position
No.

0 0 0 0 1

0 0 0 1 2

...

1 1 1 1 16

TheDIterminallogicislevelvalid.ThevalueofCMD(n)is1upon
activeDIlogicand0uponinactiveDIlogic.

FunIN.7 CMD2
Multi-reference
switchover2

FunIN.8 CMD3
Multi-reference
switchover3

FunIN.9 CMD4
Multi-reference
switchover4
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■ Sequentialoperation(H11-00setto3)

Table5-11 Descriptionofsequentialoperation

ModeDescription RunningCurve

◆ Theservodrivestopsafterrunningforone
cycle(H11-05setto0orH11-05>H11-01).
◆ Cyclicoperationissupportedandtheservo
drivestartsfromthepositionNo.setinH11-
05.
◆ Thedriveautomaticallyswitchestothe
nextposition.
◆ Thereisnointervaltimebetweenposi-
tions.
◆ ThePoslnSen(Multi-positionreference
enable)signalislevel-triggered.

V1maxandV2max:maximumoperatingspeedsinposition 1and
position2.

S1andS2:1stdisplacementand2nddisplacement

◆ Thepositioncompletedsignalisactiveaftereachpositionis
completed.
◆ Ifthemulti-positionreferenceenablesignalisturnedoff
duringrunning,theservodrivediscardstheuncompleteddis-
placementandstops.Aftertheservodrivestops,thepositioning
completedsignalisactive.
◆ Afterthemulti-positionreferenceenablesignalisswitched
onagain,theservodrivestartsrunningfromthecorresponding
positionaccordingthesettingofH11-02.
◆ IftheS-ONsignalisswitchedoffduringrunningofacertain
position,themotorstopsaccordingtothestopmodesetinH02-
05.Afterthemotorstops,thepositioningcompletedsignalis
inactive.
◆ TheDIlogicchangeofpositionreferencedirectionswitcho-
ver
◆ (FunIN.27:PosDirSel)duringrunningofacertainposition
doesnotaffectthedirectionofthecurrentpositionrunning.

4) Settingthemulti-positionrunningcurve

Theservodriveprovides16positionreferences.Thedisplacement,maximumrunningspeed,accelera-
tion/decelerationtimeofeachposition,andtheintervaltimebetweenpositionscanbeset.Thefollowing
takesthe1stpositionasanexample.

☆ Relatedparameters:

Para. Name ValueRange Unit Function
Setting
Condi-
tion

Effec-
tive
Time

Default

H11-12 1stdisplacement
–1073741824

to
+1073741824

Refer-
ence
unit

Setsthesumofthe1stposition
references.

During
opera-
tion

Imme-
diately

10000

H11-14
Max.runningspeed
of1stdisplacement

1to6000 RPM
Definesthemaximumspeedof
1stdisplacement.

During
opera-
tion

Imme-
diately

200

H11-15
Acceleration/Decel-
erationtimeof1st
displacement

0to65535 ms(s)
Setsthetimefortheservomotor
toacceleratefrom0RPMto1000
RPMforthe1stdisplacement.

During
opera-
tion

Imme-
diately

10

H11-16
Waitingtimeafter
1stdisplacement

0to10000 ms(s)
Setstheintervaltimeaftercom-
pletionof1stdisplacement.

During
opera-
tion

Imme-
diately

10

Theactualmotorrunningcurveaccordingtotheprecedingsettingisshowninthefollowingfigure.
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Figure5-26 Motorrunningcurveof1stdisplacement

ActualtimetofacceleratingtothevalueofH11-14:

(H11-14) 
1000t = × (H11-15)

Fortheparametersettingoftheother15displacements,seeChapter7.

5) Multi-positionreferenceenable

Whenusingmulti-positionreferenceasthepositionreferencesource,assignaDIwith

FunIN.28(PosInSen,multi-positionreferenceenable)anddeterminetheactivationlogicoftheDItermi-
nal.

☆ RelatedfunctionNo.:

Function
No.

Name FunctionName Function

FunIN.28 PosInSen
Multi-positionrefer-
enceenable

Valid:Enabled

Invalid:Disabled,theservomotorisinthelockedstate.

◆ Note:
WhenH11-00issetto0,1,or3,thelogicoftheDIterminalwith
thePosInSensignalislevelvalid.

WhenH11-00issetto2,thelogicoftheDIterminalwiththe
PosInSensignalisedgevalid.

2 Position reference direction setting

ADIterminalcanbeusedtochangethepositionreferencedirectiontoreversethemotordirection.As-
signaDIterminalwith

FunIN.27(PosDirSel,positionreferencedirectionselection)anddeterminetheactivationlogicoftheDI
terminal.

☆ RelatedfunctionNo.:

Function
No.

Name FunctionName Function

FunIN.27 PosDirSel
Positionreference
directionselection

Invalid:Theactualpositionreferencedirectionisthesameastheset
positionreferencedirection.

Valid:Theactualpositionreferencedirectionisoppositetotheset
positionreferencedirection.

TheactualmotordirectionisrelatedtotherotationdirectiondefinedinH02-02,positive/negativeofposi-
tionreference,andpositionreferencedirection(FunIN.27).

Table5-12 Motorrotationdirection
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H02-02
Positive/NegativeofPosition

Reference
FunIN.27

ActualMotorRotationDirec-
tion

0 + Inactive Counterclockwise

0 + Active Clockwise

0 – Inactive Clockwise

0 – Active Counterclockwise

1 + Inactive Clockwise

1 + Active Counterclockwise

1 – Inactive Counterclockwise

1 – Active Clockwise
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3 Position reference inhibited

Theservodriveprovidesthepositionreferenceinhibitedfunction(FunIN.13:Inhibit)andpulseinput
inhibitedfunction(FunIN.37:PulseInhibit).

1) Positionreferenceinhibited

Whenthisfunctionisused,theservodriveforcesallpositionreferencestozeroanddoesnotrespondto
anyinternalorexternalpositionreference,andmakesthemotorenterthepositionlockstate.Inthiscase,
theservodrivecanbeswitchedovertoothercontrolmodes.

Whenthisfunctionisenabled,theinputpositionreferencecounter(H0B-13)continuestocounttheposi-
tionreferences.Whenthisfunctionisdisabled,theservodrivedoesnotrespondtothereferencescount-
edearlier.

Tousethisfunction,assignaDIterminalwithfunction13(FunIN.13:Inhibit,positionreferenceinhibited)
anddeterminetheactivationlogicoftheDIterminal.Thehigh-speedDIterminal(DI8orDI9)isrecom-
mended.

Figure5-27 Waveformexampleofpositionreferenceinhibited

☆ RelatedfunctionNo.:

Function
No.

Name FunctionName Function

FunIN.13 Inhibit
Positionrefer-
enceinhibited

Invalid:Theservodriverespondstopositionreferencesinthe
positioncontrolmode.

Valid:Theservodrivedoesnotrespondtoanyinternalorexternal
positionreferenceinthepositioncontrolmode.

2) Pulseinputinhibited

Whenthisfunctionisused,theservodriveforcespulsestozeroanddoesnotrespondtopulsesinput
fromthepulseinputterminal,butrespondstopositionreferencesofothersources.Inthiscase,theservo
drivecanbeswitchedovertoothercontrolmodes.

Whenthisfunctionisenabled,ifthepositionreferencesourceisstillpulseinputinthepositioncontrol
modeandthepulseinputterminalcontinuestoinputpulsesignals,theinputpositionreferencecount-
er(H0B-13)continuestocountthepulses,buttheservodrivedoesnotrespondtothem.Intheposition
controlmode,ifthepositionreferencesourceisotherforms,thecounterinH0B-13continuestocount
thepositionreferences,andtheservodriveexecutesthesereferences.

Tousethisfunction,assignaDIterminalwithfunction37(FunIN.37:PulseInhibit,pulseinputinhibited)
anddeterminetheactivationlogicoftheDIterminal.Thehigh-speedDIterminal(DI8orDI9)isrecom-
mended.
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Figure5-28 Waveformexampleofpulseinputinhibited

NOTE

◆ [1]Whenalow-speedDIterminalisused,ensurethatthedelayfrominputtoresponseofDItermi-
nalsignalisatleast3ms.
◆ Whenahigh-speedDIisused,ensurethatthedelayisatleast0.25ms.

☆ RelatedfunctionNo.:

Function
No.

Name FunctionName Function

FunIN.37 PulseInhibit
Pulseinput
inhibited

Whenthereferencesourceissettopulseinput(H05-00setto0)in
thepositioncontrolmode:

Invalid:Respondtopulseinput

Valid:Notrespondtopulseinput

5.2.2 Electronic Gear Ratio

◆ Theelectronicgearratiomustbewithinthefollowingrange:

 < B/A <

◆ Otherwise,
◆ Er.B03(Electronicgearratiosettingincorrect)occurs.
◆ Iftheelectronicgearratioissetincorrectly,theservodriverunsincorrectly.Inthiscase,resetthe
electronicgearratioaftertheservodrivestops.

1 Explanation

Inthepositioncontrolmode,theinputpositionreference(referenceunit)setstheloaddisplacement,
andthemotorpositionreference(encoderunit)setsthemotordisplacementtospecifytheratioofmotor
positionreferencetoinputpositionratiosoastointroducetheelectronicgearratiofunction.
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Throughfrequencydivision(electronicgearratiosmallerthan1)ormultiplication(electronicgearratio
greaterthan1)ofelectronicgearratio,youcansettheactualdisplacementofmotorrotationormoving
whentheinputpositionreferenceisonereferenceunit.

★ Terms:

Thereferenceunitmeansthedistinguishableminimumvalueinputfromthehostcontrollertotheservo
drive.

Theencoderunitmeansthevalueobtainedaftertheinputreferenceisprocessedbyelectronicgearratio.

2 Electronic gear ratio setting procedure

Theelectronicgearratiovarieswiththemechanicalstructure.Settheelectronicgearratioasfollows:

Figure5-29 Electronicgearratiosettingprocedure
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Theparametersettingprocedureisasfollows:

Figure6-35Settingtheelectronicgearratio

NOTE

◆ WhenH05-02(Pulsesperrevolution)issettoanon-zerovalue:


Inthiscase,theelectronicgearratio1andelectronicgearratio2areinvalid.

3 Parameter setting

1) Settingelectronicgearratioparameters

☆ Relatedparameters:

Para. Name ValueRange Unit Function
Setting
Condition

Effec-
tive
Time

Default

H05-02 Pulsesperrevolution 0to1048576 P/r

Setsthenumberofposi-
tionreferenceswhenthe
motorrotatesonerevolu-
tion.

Immedi-
ately

Next
pow-
er-on

0

H05-07
Electronicgearratio1
(numerator)

1to
1072741824

-
Setsthenumeratorofthe
firstelectronicgearratio.

During
operation

Imme-
diate-
ly

1048576

H05-09
Electronicgearratio1
(denominator)

1to
1073741824

-
Setsthedenominatorof
thefirstelectronicgear
ratio.

During
operation

Imme-
diate-
ly

10000

H05-11
Electronicgearratio2
(numerator)

1to
1073741824

-
Setsthenumeratorofthe
secondelectronicgear
ratio.

During
operation

Imme-
diate-
ly

1048576

H05-13
Electronicgearratio2
(denominator)

1to
1073741824

-
Setsthedenominatorof
thesecondelectronicgear
ratio.

During
operation

Imme-
diate-
ly

10000
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2) Settingtheelectronicgearratioswitchovercondition

◆ Duetolargereal-timechangeofelectronicgearratioorlargedifferencebetweentwoelectronic
gearratios,themotspeedfluctuatesgreatlyduringtheswitchover.Usethefirst-orderlow-pass
filterfunction(H05-04)toenablesmoothswitchoverofpositionreferences.

TheelectronicgearratioswitchoverfunctioncanbeusedwhenH05-02issetto0.Determinewhetherto
switchbetweengearratio1andgearratio2basedontheservodriverunningconditionandsettheelec-
tronicgearratioswitchovercondition.Onlyoneelectronicgearratioisactiveatanytime.Theeffective
timeofreal-timechangeonthecurrentelectronicgearratioisalsorestrictedbytheswitchovercondi-
tions.

☆ Relatedparameters:

Para. Name ValueRange Function

Set-
ting
Con-
dition

Effec-
tive
Time

Default

H05-39
Electronicgearratio
switchovercondi-
tion

0:Switchoverifpositionrefer-
enceis0(F05-02setto0)and
thedurationreaches2.5ms

1:Switchoverinrealtime

Definestheelectronic
gearratioswitchover
condition.

At
stop

Im-
medi-
ately

0

Allocatefunction24(FunIN.24:GEAR_SEL,electronicgearratioselection)tooneDIterminaloftheservo
driveanddeterminetheactivationlogicoftheDIterminal.

☆ RelatedfunctionNo.:

Function
No.

Name FunctionName Function

FunIN.24 GEAR_SEL
Electronicgear
ratioselection

Invalid:Inthepositioncontrolmode,thefirstelectronicgear
ratioisused.

Valid:Inthepositioncontrolmode,thesecondelectronicgear
ratioisused.

Thefollowingtableliststheelectronicgearratiousedbytheservodriveunderdifferentconditions:

Table5-13 Electronicgearratio

H05-02 H05-39
LevelofDITerminalwithFun-

IN.24
ElectronicGearRatio

B
A

0

0

Inactive
H05-07
H05-09

Active
H05-11
H05-13

1
Inactive

H05-07
H05-09

Active
H05-11
H05-13

1to1048576 -  

Forserialencoders,themotorresolutionis2n(P/r),wherenindicatesthenumberofserialencoderbits.

Forexample,fora20-bitserialencoderofInovance,itsresolutionis220(P/r),thatis1048576(P/r).
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Forquadratureincrementalencoders,themotorresolutionistheencoderPPRx4.

Forexample,theresolutionofInovancequadrature2500-PPRincrementalencoderis10000(P/r).
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4 Calculation of electronic gear ratio

Thefollowingfigureshowstherelationshipamongthepositionreference(referenceunit),loaddisplace-
ment,andelectronicgearratio:

Figure5-30 Relationshipamongthepositionreference(referenceunit),loaddisplacement,andelectronic
gearratio

Takingrectilinearmotionloadballscrewasanexample.AssumethattheleadispB(mm),theencoder
resolutionisPG,andthereducerreductionratioisR.

Figure5-31 Ballscrew

1) WiththegivenloaddisplacementΔL(mm)whenonepulseisinputtotheservodrive

WhenthemechanicaldisplacementisΔL,theloadaxisrotates ΔL
pB revolutionswhilethemotorshaft

rotates ΔL
pB × R

1 revolutions.Then:

A
B1× = ΔL

pB × R
1

×PG

Therefore,theelectronicgearratiois:

A
B = ΔL

pB × R
1

×PG

2) WiththegivenloaddisplacementL(mm)andtotalnumberofpositionsreferencesP(P)

WhenthemechanicaldisplacementisL,theloadaxisrotates L
pB revolutionswhilethemotorshaft

rotates L
pB × R

1 revolutions.Then:

A
BP× = L

pB × R
1

×PG

Therefore,theelectronicgearratiois:

A
B = L

pB × R
1

×PG× P
1

3) WiththegivenloadmovingspeedvL(mm/s)andpositionreferencefrequencyf(Hz)

Loadshaftspeed: pB

vL (r/s)

Motorspeed: pB

vL
×vM= R

1 (r/s)

Therelationshipamongthepositionreferencefrequency,electronicgearratio,andmotorspeedis:
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A
Bf× ×PG=vM

Therefore,theelectronicgearratiois: A
B = f

×PGvM

5 Electronic gear ratio setting example

Table5-14 Electronicgearratiosettingexample

Step Name

MechanicalStructure

Ballscrewdrive Beltpulleydrive Rotateload

1
Mechanicalpa-
rameter

ReductionratioR:1:1

Screwpitch:0.01m

ReductionratioR:5:1

Beltpulleydiameter:0.2m

(Beltpulleycircumstance:0.628
m)

ReductionratioR:10:1

Loadrotationanglewhen
theloadaxisrotatesone
revolution:360°

2
Encoderresolu-
tion

20bit=1048576P/r 20bit=1048576P/r 20bit=1048576P/r

3

Loaddisplace-
menttoonepo-
sitionreference
(referenceunit) 0.0001m 0.000005m 0.01°

4

Positionreference
(referenceunit)
valuerequiredfor
theloadaxisto
rotateonerevolu-
tion

0.01
0.0001

= 100
0.628

0.000005
= 125600

360
0.01

= 36000

5 Calculation
B
A

=
100

1048576
× 1

1 B
A

=
125600
1048576

× 1
5 B

A
=

36000
1048576

× 1
10

6 Setting
H05-07=1048576

H05-09=100

H05-07=5242880

H05-09=125600

H05-07=10485760

H05-09=36000

5.2.3 Position Reference Filter

Thisfunctionfiltersthepositionreferences(encoderunit)dividedormultipliedbytheelectronicgear
ratio.Itinvolvesfirst-orderlow-passfilterandmovingaveragefilter.

Itisapplicabletothefollowingscenarios:

■ Theacceleration/decelerationprocessisnotperformedonthepositionreferencessentfromthehost
controller.

■ Thepulsereferencefrequencyislow.

■ Theelectronicgearratioisgreaterthan10.
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☆ Relatedparameters:

Para. Name ValueRange Unit Function

Set-
ting
Con-
dition

Effec-
tive
Time

De-
fault

H05-04
First-orderlow-pass
filtertimeconstant

0to6553.5 ms
Setsthetimeconstantoffirst-orderlow-
passfilterforpositionreference(encoder
unit).

At
stop

Im-
medi-
ately

0.0

H05-06
Movingaveragefilter
timeconstant

0to128.0 ms
Setsthetimeconstantofmovingaverage
filterforpositionreference(encoderunit).

At
stop

Im-
medi-
ately

0.0

NOTE

◆ Thisfunctiondoesnotaffectthedisplacementvalue(positionreferencesum).

Anexcessivelyhighsetpointdelaystheresponse.Setaproperfiltertimeconstantbasedonactualcondi-
tions.

 

Figure5-32 First-orderfilterandmovingaveragefilterofrectangularpositionreference

Figure5-33 First-orderfilterandmovingaveragefilteroftrapezoidpositionreference

5.2.4 Position Deviation Cleared

Positiondeviation=(Positionreference–Positionfeedback)(encoderunit)

ThisfunctionenablestheservodrivetoclearthepositiondeviationwhencertainconditionssetinH05-16
aremet.

☆ Relatedparameters:
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Para. Name ValueRange Function

Set-
ting
Con-
dition

Effec-
tive
Time

De-
fault

H05-16 Clearaction

0:Clearpositiondeviation
whenS-ONisswitchedoffor
whenafaultoccurs

1:Clearpositiondeviation
pulsewhenS-ONisswitched
offorwhenafaultoccurs

2:Clearpositiondeviation
whenS-ONisswitchedoffor
whentheClrPosErrsignalis
inputfromDI

Definestheconditionforclearingthepo-
sitiondeviation.

At
stop

Im-
medi-
ately

0

WhenH05-16issetto2,allocatefunction35(FunIN.35:ClrPosErr,positiondeviationcleared)tooneDI
terminaloftheservodriveanddeterminetheactivationlogicoftheDIterminal.Thehigh-speedDItermi-
nal(DI8orDI9)isrecommended.

☆ RelatedfunctionNo.:

Function
No.

Name FunctionName Function

FunIN.35 ClrPosErr
Positiondeviation
cleared

Valid:Positiondeviationcleared

Invalid:Positiondeviationnotcleared

Setthefunctionasfollows:

Table6-18Settingofpositiondeviationcleared

Value ClearCondition ClearTime

H05-16=0
ThepositiondeviationisclearedwhentheS-ON
signalisswitchedoffortheservostateisnot
"run".

H05-16=1
ThepositiondeviationisclearedwhentheS-ON
signalisswitchedofforafaultorwarningoc-
curs.

H05-16=2

ThepositiondeviationisclearedwhentheS-ON
signalisswitchedoffortheDIterminalwiththis
functionislogicvalid.

Therecommendedlogicisedgevalid.

(Rising edge valid)

(Falling edge valid)

5.2.5 Frequency-Division Output
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◆ Inthefullyclosed-loopcontrolmode,thefrequency-divisionoutputfunctioncannotbeused,
andthefrequency-divisionoutputterminalisusedastheinputterminalofexternalopticalscale
signal.
◆ ItisrecommendedtousetheactiveedgeoutputtedbyZsignalwhenahighprecisionfrequen-
cy-divisionoutputofZsignalisrequired.
◆ WhenH05-41is0,theeffectivechangeedgeisfallingedge.
◆ WhenH05-41is1,theeffectivechangeedgeisrisingedge.

Thefrequency-divisionoutputfunctionoutputsthepositionpulsesorencoderfeedbackpositionpulses
asA/Bphasequadraturepulses.

Figure5-34 Schematicdiagramoffrequency-divisionoutput

Whenpulsesynchronoustrackingofthemulti-axisservoisrequired,pulsesynchronousoutput(H05-38
setto1)isrecommended.Whenthehostcontrollerprovidesclosed-loopfeedback,encoderfrequen-
cy-divisionoutput(H05-38setto0)isrecommended.

Theservodriveprovidesonesetoffrequency-divisionoutputterminals:

PhaseApulse:PAO+andPAO–,differentialoutput,max.outputpulsefrequency:2Mpps

PhaseBpulse:PBO+andPBO–,differentialoutput,max.outputpulsefrequency:2Mpps

PhaseZpulse:PZO+andPZO–,differentialoutput,max.outputpulsefrequency:2Mpps

PZ-OUT:GND,opencollectoroutput,100kpps

Whenusingfrequency-divisionoutput,settheoutputpulsesource(H05-38),phase(H02-03),resolution
(H05-17),andphaseZpulsepolarity(H05-41)accordingtorequirements.
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Whentheoutputsourceisencoderfrequency-divisionoutput(H05-38to0),theoutputpulsesofphasesA
andBpermotorrevolutionaredeterminedbyH05-17andH05-61(Numberofencoderfrequency-division
pulses).ThepulsewidthTofphasesAandBisdeterminedbythemotorspeed.PhaseZissynchronous
withphaseAanditswidthisT.Zsignalisoutputoncepermotorrevolution.

Table5-15 Pulsediagramsofencoderfrequency-divisionoutput(H05-38setto0)

H02-03

(OutputPulse
Phase)

H05-41

(ZPulseOutput
Polarity)

PulseOutputDiagramofForward
RUN

PulseOutputDiagramofReverse
RUN

0

0

PhaseAleadsphaseBby90° . PhaseBleadsphaseAby90° .

1

PhaseAleadsphaseBby90° . PhaseBleadsphaseAby90° .

1

0

PhaseBleadsphaseAby90° . PhaseAleadsphaseBby90° .

1

PhaseBleadsphaseAby90° . PhaseAleadsphaseBby90° .

☆ Relatedparameters:

Para. Name ValueRange Unit Function

Set-
ting
Con-
dition

Effec-
tive
Time

De-
fault

H02-03 Outputpulsephase

0:PhaseAleads
phaseB

1:PhaseAlagsbe-
hindphaseB

-
Definesthephaserelationship
betweenPhaseApulseandphaseB
pulse.

At
stop

Next
pow-
er-on

0

H05-17
Numberofencoder
frequency-division
pulses

35to32767 p/r

Setsthenumberofpulsesoutput
byPAOorPBO(before4-frequency
multiplication)permotorrevolution
whenthevalueofH05-61issmaller
than35.

At
stop

Next
pow-
er-on

2500

H05-38
Servopulseoutput
source

0:Encoderfrequen-
cy-divisionoutput

1:Pulsereference
synchronousoutput

2:Frequencydivi-
sionorsynchronous
outputinhibited

-
Definestheservopulseoutput
source.

At
stop

Next
pow-
er-on

0
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H05-41
Zpulseoutput
polarity

0:Positive

(pulseZbeinghigh
level)

1:Negative

(pulseZbeinglow
level)

-
Definestheoutputlevelwhenthe
phaseZpulseisvalid.

At
stop

Next
pow-
er-on

1

H05-61
Numberofencoder
frequency-division
pulses(32-bit)

0to262143 p/r

Setsthenumberofpulsesoutput
byPAOorPBO(before4-frequency
multiplication)permotorrevolution
whenthevalueofH05-61isgreater
thanorequalto35.

At
stop

Next
pow-
er-on

0

5.2.6  Positioning Completed/Near

Internalreferencecompleted:Whentheinternalmulti-positionreferenceis0,theservodriveoutputsthe
internalreferencecompletedsignal(CmdOk).Afterreceivingthissignal,thehostcontrollerdetermines
thatallmulti-positionreferencesaresent.

Positioningcompleted:WhenthepositiondeviationmeetstheconditionsetinH05-20,theservodrive
outputsthepositioningcompletedsignal(COIN).Afterreceivingthissignal,thehostcontrollerdeter-
minesthatpositioningiscompleted.

Thefollowingfigureshowstheschematicdiagram.
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Figure5-35 Diagramofpositioningcompletedfunction

Figure5-36 Positiondeviation-relatedsignals

Thereferenceunitofpositioningcompleted,positioningnear,andexcessivepositiondeviationisselect-
edinH0A-17.WhenthepositiondeviationmeetstheconditionsetinH05-20,theservodrivealsooutputs
thepositioningnearsignal(NEAR).Thehostcontrollersendsthepositioningnearsignaltotheservodrive
beforeconfirmingpositioningcompleted,sothattheservodrivepreparesforthepositioningcompleted
action.

Beforeusingthepositioningcompletedornearfunction,settheoutputcondition,deviationthreshold,
timewindow,andholdingtime.Thefollowingfigureshowstheschematicdiagramofpositioningcom-
pletedtimewindowandholdingtime.
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Figure5-37 Diagramofpositioningcompletedtimewindowandholdingtime

Whentheholdingfunctionforpositioningcompletedoutputisused,thevalue0indicatesthattheposi-
tioningcompletedsignalremainsactiveuntilthemomentwhenthepositionreferenceisreceivedforthe
nexttime.

☆ Relatedparameters:

Para. Name ValueRange Unit Function
Setting
Condi-
tion

Effec-
tive
Time

Default

H0A-17
Positionset-
tingunit

0-1 -

Positionsettingunit

0:Encoderunit

1:Referenceunit

Atstop
Im-
medi-
ately

0
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H05-20

Conditionfor
positioning
completed/
nearsignal
output

0:Absolutevalueofpositiondevi-
ationissmallerthanthevalueof
H05-21/H05-22

1:Absolutevalueofpositiondevi-
ationissmallerthanthevalueof
H05-21/H05-22andtheposition
referenceafterfilteringis0

2:Absolutevalueofpositiondevi-
ationissmallerthanthevalueof
H05-21/H05-22andtheposition
referenceis0

3:Absolutevalueofpositiondevi-
ationissmallerthanthevalueof
H05-21/H05-22andtheposition
referenceis0,andthepositioning
completed/nearsignalisholdfor
thetimesetinH05-60

-
Setstheoutputcon-
ditionoftheCOINor
NEARsignal.

During
opera-
tion

Im-
medi-
ately

0

H05-21
Positioning
completed
threshold

1to65535
Encoder/
reference
unit

Definesthethreshold
oftheabsolutevalue
ofpositiondeviation
whenthedriveout-
putstheCOINsignal.

During
opera-
tion

Im-
medi-
ately

734

H05-22
Positioning
nearthreshold

1to65535
Encoder/
reference
unit

Definesthethreshold
oftheabsolutevalue
ofpositiondeviation
whenthedriveout-
putstheNEARsignal.

During
opera-
tion

Im-
medi-
ately

65535

H05-59
Positioning
windowtime

0to30000 ms

Definesthetime
thresholdwhenthe
positioningcomplet-
edsignaloutputsthe
validlevel.

During
opera-
tion

Im-
medi-
ately

0

H05-60
Positioning
completed
holdingtime

0to30000 ms

Definesthehold
timeoftheposition-
ingcompletedsignal
beingvalid.

During
opera-
tion

Im-
medi-
ately

0

◆ H05-22mustbegreaterthanH05-21.
◆ H05-21reflectsonlytheabsolutethresholdwhenthepositioningcompletedsignalisactive.Itis
irrelevanttothepositioningaccuracy.
◆ Whenthespeedfeedforwardgain(H08-19)islargeortheservodriverunsatalowspeed,the
absolutepositiondeviationissmall.AlargevalueofH05-21inthiscasewillcausethepositioning
completedsignaltobealwaysactive.DecreaseH05-21toimprovetheeffectivenessofthissignal.
◆ WhenboththevalueofH05-21andthepositiondeviationaresmall,changetheoutputcondi-
tionofpositioningcompleted/nearsignalinH05-20.
◆ WhentheS-ONsignalisinactive,theCOINandNEARsignalsarealsoinactive.

Tousetheinternalreferencecompleted,positioningcompleted,andpositioningnearfunctions,as-
signthreeDOterminalsoftheservodrivewithfunction22(FunOUT.22:CmdOk,referencecompleted),
function5(FunOUT.5:COIN,positioningcompleted),andfunction6(FunOUT.6:NEAR,positioningnear)
respectively,anddeterminetheactivationlogicoftheterminals.

☆ RelatedfunctionNo.:
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Function
No.

Name
Function
Name

Function

FunOut.5 COIN
Posi-
tioning
completed

Valid:Inthepositioncontrolmode,whentheabsolutepositiondeviationmeets
theconditionsetinH05-21,thepositioningiscompleted.

Invalid:Inthepositioncontrolmode,theservodriveisperformingpositioning.

FunOut.6 NEAR
Position-
ingnear

Valid:Inthepositioncontrolmode,whentheabsolutepositiondeviationmeets
theconditionsetinH05-22,thepositioningisneartocompleted.

Invalid:Inthepositioncontrolmode,theservodriveisperformingpositioning.

5.2.7 Interrupt Positioning

◆ Theinterruptpositioningsignalcannotbeswitchedonwhenthehomingfunctionisused.

1 Function Description

Thisfunctionallowstheservodrivetointerruptduringrunningandexecutethepresetpositionreference
withfixedlengthinthepositioncontrolmode.WhentheS-ONsignalisactiveinthepositioncontrol
mode,ifthisfunctionisenabled,theservomotorrunsthepositionreferenceforinterruptpositioningin
thedirectionbeforethefunctionistriggered.

Duringinterruptpositioning,theservodriveshieldsanyotherinternalorexternalpositionreference(in-
cludingthepositionreferencefortriggeringthisfunctionagain),andtheinputpositionreferencecounter
inH0B-13countsonlythepositionreferencesforthisfunction.Afterrunningofthisfunctioniscompleted,
theservodrivekeepsshieldingorrespondstopositionreferencesaccordingtothesettingofH05-29,but
discardsthepositionreferencesinputintherunningprocess.

Afterinterruptpositioningiscompleted,theservodriveoutputstheinterruptpositioningcompleted
signal(FunOUT.15:XintCoin)andpositioningcompletedsignal(FunOUT.5:COIN).Afterreceivingtheinter-
ruptpositioningcompletedsignal,thehostcontrollerconfirmsthatinterruptpositioningiscompleted.
TheoutputoftheinterruptpositioningsignalisirrelevanttotheS-ONsignalandDI9terminallogic.

Thisfunctiontakeseffectonthefollowingconditions:

■ Beforethisfunctionistriggered,themotorspeedisgreaterthanorequalto10RPMorH05-26isset
toanon-zerovalue.

■ H05-24issettoanon-zerovalue.

■ FunIN.33(Interruptpositioninginhibited)isnotenabledortheDIterminallogicisinvalid.

NOTE

◆ Themovingaveragefilterisinvalidwhentheinterruptpositioningfunctionisused.
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Figure5-38 SettingflowchartofinterruptPositioning

1) Settingparameters

☆ Relatedparameters:

Para. Name ValueRange Unit Function
Setting
Condition

Effec-
tive
Time

De-
fault

H05-23
Interruptpositioning
selection

0:Disabled

1:Enabled
-

Defineswhethertoenableinterrupt
positioning.

Atstop
Next
pow-
er-on

0

H05-24
Displacementofinter-
ruptpositioning

0to
1073741824

Refer-
ence

unit

Setsthedisplacementofinterrupt
positioning.

During
operation

Im-
medi-
ately

10000

H05-26

Constantrunning
speedatinterrupt
positioning 0to6000 RPM

Setsthemaximumspeedduring
interruptpositioning,irrelevantto
theelectronicgearratio.

During
operation

Im-
medi-
ately

200
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H05-27
Acceleration/Deceler-
ationtimeofinterrupt
positioning

0to1000 ms
Setsthetimeforthemotortoaccel-
eratefrom0RPMto1000RPM.

During
operation

Im-
medi-
ately

10

H05-29

Interruptpositioning
cancellationsignal
selection

0:Disabled

1:Enabled
-

Setstheconditionsfortheservo
drivetocorrespondtootherposi-
tionreferencesafterinterruptpo-
sitioningiscompleted.WhenH05-
29issetto1,aDIwithFunIN.29
(Interruptpositioningcancelsignal
selection)mustbeusedtoexitthe
interruptpositioningfunction.

During
operation

Im-
medi-
ately

1

☆ RelatedfunctionNo.:

FunctionNo. Name FunctionName Function

FunIN.29 XintFree
Interruptpositioning
cancel

Valid:Theinterruptpositioningstateisunlocked,andtheservo
drivecanrespondtootherpositionreferences.

Invalid:Theinterruptpositioningstateisretained,andtheservo
drivecannotrespondtootherpositionreferences.

FunIN.33 XintInHibit
Interruptpositioning
inhibited

Valid:Interruptpositioninginhibited

Invalid:Interruptpositioningpermitted

FunOut.15 XintCoin
Interruptpositioning
completedsignal

Valid:Inthepositioncontrolmode,interruptpositioningcompleted

Invalid:Inthepositioncontrolmode,interruptpositioningnot
completed

◆ Whentheinterruptpositioningfunctionisused,theservodriveforcesthehigh-speedterminal
DI9asthetriggeringterminal.Thisfunctionisinvalidwhenotherterminalsareforcedasthetrigger-
ingterminal.DI9(H03-18)mustnotbeallocatedwithotherfunctionsandtheterminallogic(H03-19)
mustbeedgevalid.Ifnot,theservodriveforcesittoedgevalid.

Table5-16 DI9logicforinterruptpositioning

H03-19 DI9Logic Waveform

0/3 Fallingedge

1/2 Risingedge

4 Risingedgeandfallingedge

Theconstantrunningspeedatinterruptpositioningisshowninthefollowingfigure.
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Figure5-39 Motorrunningcurveofinterruptpositioning

Table5-17 Motorspeedforinterruptpositioning

H05-26
Motorspeedbeforefunction

triggered
InterruptPositioning

Constantrunningspeedatinterruptposi-
tioning

0
<10 Inactive -

≥10 Active Motorspeedbeforefunctiontriggered

1to6000 - Active H05-26



-199-

ControlModes

5.2.8 Homing

◆ Thehomingsignalisshieldedwhentheinterruptpositioningormulti-positionfunctionisrun-
ning.

1 Function Description

Home:themechanicalhome,thatis,thepositionofthehomeswitchormotorZsignal,determinedby
H05-31.

Zero:thepositioningtargetpoint,expressedashome+offset,determinedbyH05-36.WhenH05-36isset
to0,thezeropositionisthesameasthehome.

Homingfunction:WhentheS-ONsignalisactiveinthepositioncontrolmode,theservomotoractively
searchesforthezeropositionandcompletespositioningifthehomingfunctionistriggered.

Duringthehomingoperation,theservodriveshieldsotherpositionreferences(includingthehoming
referencetriggeredagain).Afterthehomingoperationiscompleted,theservodrivecanrespondtoother
positionreferences.

Thisfunctionincludeshomingandelectricalhoming.

Homeretaining:Afterreceivingthehomingsignal,theservodriveactivelylocatestherelativepositionbe-
tweenthemotorshaftandthepresetmechanicalhomereferencepoint,findsthehome,andthenmoves
throughtheoffsetfromthehomereferencepointtothezeropoint.Thismodeisusedforlocatingthe
zeropositionforthefirsttime.

Electricalhoming:Afterlocatingtheabsolutezeroposition,theservodrivemovesacertaindisplacement
fromthecurrentposition.

Afterthehomingoperationiscompleted(includinghomingandelectricalhoming),theabsolutemotor
position(H0B-07)isthesameasthemechanicalhomeoffset(H05-36).

Afterthehomingoperationiscompleted,theservodriveoutputsthehomingcompletedsignal
(FunOUT.16:HomeAttain)orelectricalhomingcompletedsignal(FunOUT.17:ElecHomeAttain).Afterre-
ceivingthesignal,thehostcontrollerconfirmsthatthehomingoperatingiscompleted.Thesetwosignals
areirrelevanttotheservomodeandrunningstate.

Table5-18 Comparisonbetweenhomingandelectricalhoming

Action
Homing
Mode
(H05-30)

HomingDirection,Deceleration
Point,andHome

SignalSource TotalMotorDisplacement

Homing

0 - - -

1

DeterminedbyH05-31

HomingStart
Determinedbythemechanical
homecoordinateandoffsetdis-

placement
3 S-ON

4 S-ON

6 - - -
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Electrical
homing

2 Thehomingdirectionisconsistent
withthemotordisplacementsign
(+/–).

Thedecelerationpointandhome
signalsarenotrequired.

HomingStart

(H05-36–H0B-07)xElectronic
gearratio5 S-ON

NOTE

◆ Boththemovingaveragefilterandlow-passfilterareinvalidwhenthehomingfunctionisused.
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2 Homing

◆ Topreventmachinecrashduetohighspeedduringthehomingprocess,setthemechanical
limitswitchesbeforeusingthehomingfunction.Ifhomingwithhitandstopisusedandtheme-
chanicaloffsetisinvolved,settheoffsetwithinthetravelrange.
◆ Ifthemotorreachesthelimitswitchduringhoming,theservodrivereportsEr.950(Positivelimit
warning)orEr.952(Negativelimitwarning).IfH05-40issetto0or1,themotorstopsaccordingto
themodesetinH02-07.

Thefollowingtakesanexampletodescribehoming:

■ H05-31setto0:Forwardhoming,decelerationpointandhomebeinghomeswitch

■ H05-31setto2:Forwardhoming,decelerationpointandhomebeingmotorZsignal

■ H05-31setto4:Forwardhoming,decelerationpointbeinghomeswitchandhomebeingmotorZ
signal

■ H05-31setto6:Forwardhoming,decelerationpointandhomebeingpositivelimitswitch

■ H05-31setto8:Forwardhoming,decelerationpointbeingpositivelimitswitchandhomebeingmo-
torZsignal

■ H05-31setto10:Forwardhoming,decelerationpointandhomebeingmechanicalfinallimitposition

■ H05-31setto12:Forward,decelerationpointbeingmechanicalfinallimitpositionandhomebeing
motorZsignal

Theotherhomingmodesarethesameastheaboveexceptthatthedirectionisopposite.

1) H05-31setto0:Forwardhoming,decelerationpointandhomebeinghomeswitch

① Thehomeswitch(decelerationpoint)signalisinactive(0:inactive;1:active)whenthemotor
startstorun,andthepositivelimitswitchisnotsensedintheentireprocess.

Theservomotorsearchesforthedecelerationpointsignalintheforwarddirectionathighspeedsetin
H05-32.Afterreachingtherisingedgeofthedecelerationpointsignal,themotordeceleratesto–(H05-
33)accordingtothetimesetinH05-34.Themotorsearchesforthefallingedgeofthedecelerationpoint
signalinthereversedirectionatlowspeedof–(H05-33).Afterreachingthefallingedgeofthedecelera-
tionpointsignal,themotorthenchangestotheforwarddirection,andsearchesfortherisingedgeofthe
homesignalatthelowspeedofH05-33.Duringforwardaccelerationorforwardconstantspeedrunning,
themotorstopsimmediatelyafterreachingtherisingedgeofthehomesignal.

  

Figure5-40 Motorrunningcurve1andspeedsinmode0
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② Thehomeswitch(decelerationpoint)signalisactivewhenthemotorstartstorun,andtheposi-
tivelimitswitchisnotsensedintheentireprocess.

Theservomotordirectlysearchesforfallingedgeofthedecelerationpointsignalinthereversedirec-
tionatlowspeedof–(H05-33).Afterreachingthefallingedgeofthedecelerationpointsignal,themotor
changestotheforwarddirection,andsearchesfortherisingedgeofthehomesignalatthelowspeed
ofH05-33.Duringforwardaccelerationorforwardconstantspeedrunning,themotorstopsimmediately
afterreachingtherisingedgeofthehomesignal.

   

Figure5-41 Motorrunningcurve2andspeedsinmode0

③ Thehomeswitch(decelerationpoint)signalisinactivewhenthemotorstartstorun,andthe
positivelimitswitchissensedintheprocess.

TheservomotorsearchesforthedecelerationpointsignalintheforwarddirectionathighspeedofH05-
32.Aftersensingthepositivelimitswitch,theservodriveimplementsreversehoming(H05-40setto2or3)
immediatelyorstopsandwaitsforthehomingsignalre-sentbythehostcontroller(H05-40setto0or1).
Aftertheconditionismet,theservodrivesearchesforthefallingedgeofthedecelerationpointsignalin
thereversedirectionathighspeedof–(H05-32).Afterreachingthefallingedgeofthedecelerationpoint
signal,themotorthendeceleratesandrestorestotheforwarddirectionaccordingtothetimesetinH05-
34,andsearchesfortherisingedgeofthehomesignalatlowspeedofH05-33.Duringforwardaccelera-
tionforforwardconstantspeedrunning,themotorstopsimmediatelyafterreachingtherisingedgeof
thehomesignal.

Figure5-42 Motorrunningcurve3andspeedsinmode0

2) H05-31setto2:Forwardhoming,decelerationpointandhomebeingmotorZsignal
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◆ InthemodewhereZsignalisusedtojudgethedecelerationpointandhome(H05-31setto2
or3),theactualmotorstoppositionmaybeonadifferentsidefromtherisingedgeoftheZsignal,
andthereisadeviationof±1pulse(encoderunit).

① TheZsignalisinactive(0:inactive;1:active)whenthemotorstartstorun,andthepositivelimit
switchisnotsensedintheentireprocess.

TheservomotorsearchesfortheZsignalintheforwarddirectionathighspeedofH05-32.Afterreach-
ingtherisingedgeoftheZsignal,themotordeceleratesandchangestothereversedirectionaccording
tothetimesetinH05-34,andacceleratesto–(H05-33).Duringreverseaccelerationorreverseconstant
speedrunning,themotorimmediatelystopsafterreachingtheZsignalrisingedgeoftheotherside.

Figure5-43 Motorrunningcurve1andspeedsinmode2

② TheZsignalisactivewhenthemotorstartstorun,andthepositivelimitswitchisnotsensedin
theentireprocess.

TheservomotordirectlysearchesforthefallingedgeoftheZsignalintheforwarddirectionathighspeed
ofH05-33.AfterreachingthefallingedgeoftheZsignal,themotorchangestothereversedirection,and
searchesfortherisingedgeoftheZsignalatlowspeedof–(H05-33).Duringreverseaccelerationorre-
verseconstantspeedrunning,themotorstopsimmediatelyafterreachingtherisingedgeoftheZsignal.

 

0

0

1

Figure5-44 Motorrunningcurve2andspeedsinmode2

③ TheZsignalisinactivewhenthemotorstartstorun,andthepositivelimitswitchissensedin
theprocess.

TheservomotorsearchesfortheZsignalintheforwarddirectionathighspeedofH05-32.Aftersensing
thepositivelimitswitch,theservodriveimplementsreversehoming(H05-40setto2or3)immediate-
lyorstopsandwitsforthehomingsignalre-sentbythehostcontroller(H05-40setto0or1).Afterthe
conditionismet,theservodrivesearchesfortheZsignalinthereversedirectionathighspeedof–(H05-
32).AfterreachingtherisingedgeoftheZsignal,theservomotordeceleratesandrestorestotheforward
directionaccordingtothetimesetinH05-34,andsearchesfortheZsignalrisingedgeoftheotherside.
Duringforwardaccelerationorforwardconstantspeedrunning,themotorstopsimmediatelyafterreach-
ingtheZsignalrisingedgeoftheotherside.
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Figure5-45 Motorrunningcurve3andspeedsinmode2

3) H05-31setto4:Forwardhoming,decelerationpointbeinghomeswitchandhomebeingmotorZ
signal

① Thehomeswitchsignalisinactive(0:inactive;1:active)whenthemotorstartstorun,andthe
positivelimitswitchisnotsensedintheentireprocess.

TheservomotorsearchesforthehomeswitchsignalintheforwarddirectionathighspeedofH05-32.Af-
terreachingtherisingedgeofthehomeswitchsignal,themotordeceleratesandchangestothereverse
directionaccordingtothetimesetinH05-34,andsearchesforthefallingedgeofthehomeswitchsignal
atlowspeedof–(H05-33).Afterreachingthefallingedgeofthehomeswitchsignal,themotordecelerates
andrestorestotheforwarddirection,andsearchesfortherisingedgeofthehomeswitchsignalatlow
speedofH05-33.Afterreachingtherisingedgeofthehomeswitchsignal,themotorcontinuestorunand
stopsimmediatelyafterreachingtheZsignalforthefirsttime.

Figure5-46 Motorrunningcurve1andspeedsinmode4

② Thehomeswitchsignalisactivewhenthemotorstartstorun,andthepositivelimitswitchis
notsensedintheentireprocess.

Theservomotordirectlysearchesforthefallingedgeofthehomeswitchsignalinthereversedirectionat
lowspeedof–(H05-33).Afterreachingthefallingedgeofthehomeswitchsignal,themotordecelerates
andrestorestotheforwarddirection,andsearchesfortherisingedgeofthehomeswitchsignalatlow
speedofH05-33.Afterreachingtherisingedgeofthehomeswitchsignal,themotorcontinuestorunin
theforwarddirectionatlowspeedofH05-33,andstopsimmediatelyafterreachingtherisingedgeofthe
Zsignalforthefirsttime.
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Figure5-47 Motorrunningcurve2andspeedsinmode4

③ Thehomeswitchsignalisinactivewhenthemotorstartstorun,andthepositivelimitswitchis
sensedintheprocess.

TheservomotorsearchesforthehomeswitchsignalintheforwarddirectionathighspeedofH05-32.
Aftersensingthepositivelimitswitch,theservodriveimplementsreversehoming(H05-40setto2or3)
immediatelyorstopsandwaitsforthehomingsignalre-sentbythehostcontroller(H05-40setto0or1).
Aftertheconditionismet,themotorsearchesforthedecelerationpointsignalinthereversedirectionat
highspeedof–(H05-32).Afterreachingthefallingedgeofthehomeswitchsignal,themotordecelerates
andrestorestotheforwarddirectionaccordingtothetimesetinH05-34,andsearchesfortherisingedge
ofthehomeswitchsignalatlowspeedofH05-33.Afterreachingtherisingedgeofthehomeswitchsig-
nal,themotorcontinuestorunandstopsimmediatelyafterreachingtheZsignalforthefirsttime.

Figure5-48 Motorrunningcurve3andspeedsinmode4

4) H05-31setto6:Forwardhoming,decelerationpointandhomebeingpositivelimitswitch

① Thepositivelimitswitchsignalisinactive(0:inactive;1:active)whenthemotorstartstorun.

TheservomotorsearchesforthepositivelimitswitchsignalintheforwarddirectionathighspeedofH05-
32.Afterreachingtherisingedgeofthepositivelimitswitchsignal,themotordeceleratesandchangesto
thereversedirectionaccordingtothetimesetinH05-34,andsearchesforthefallingedgeofthepositive
limitswitchsignalatlowspeedof–(H05-33).Afterreachingthefallingedgeofthepositivelimitswitch
signal,themotordeceleratesandrestorestotheforwarddirection,andsearchesfortherisingedgeofthe
positivelimitswitchsignalatlowspeedofH05-33.Duringforwardaccelerationorforwardconstantspeed
running,themotortopsimmediatelyafterreachingtherisingedgeofthepositivelimitswitchsignal.
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0

1

Figure5-49 Motorrunningcurve1andspeedsinmode6

② Thepositivelimitswitchsignalisactivewhenthemotorstartstorun.

Theservomotordirectlysearchesforthefallingedgeofthepositivelimitswitchsignalinthereverse
directionatlowspeedof–(H05-33).Afterreachingthefallingedgeofthepositivelimitswitchsignal,the
motordeceleratesandchangestotheforwarddirection,andsearchesfortherisingedgeofthepositive
limitswitchsignalatlowspeedofH05-33.Duringforwardaccelerationorforwardconstantspeedrun-
ning,themotorstopsimmediatelyafterreachingtherisingedgeofthepositivelimitswitchsignal.

0

1

 

Figure5-50 Motorrunningcurve2andspeedsinmode6

5) H05-31setto8:Forwardhoming,decelerationpointbeingpositivelimitswitchandhomebeingmo-
torZsignal

① Thepositivelimitswitchsignalisinactive(0:inactive;1:active)whenthemotorstartstorun.

TheservomotorsearchesforthepositivelimitswitchsignalintheforwarddirectionathighspeedofH05-
32.Afterreachingtherisingedgeofthepositivelimitswitchsignal,themotordeceleratesandchangesto
thereversedirectionaccordingtothetimesetinH05-34,andsearchesforthefallingedgeofthepositive
limitswitchsignalatlowspeedof–(H05-33).Afterreachingthefallingedgeofthepositivelimitswitch
signal,themotordeceleratesandrestorestotheforwarddirection,andsearchesfortherisingedgeof
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thepositivelimitswitchsignalatlowspeedofH05-33.Afterreachingtherisingedgeofthepositivelimit
switchsignal,themotorcontinuestorunandstopsimmediatelyafterreachingtheZsignalforthefirst
time.

Z signal 0

0

1

1

Figure5-51 Motorrunningcurve1andspeedsinmode8

② Thepositivelimitswitchsignalisactivewhenthemotorstartstorun.

Theservomotordirectlysearchesforthefallingedgeofthepositivelimitswitchsignalinthereverse
directionatlowspeedof–(H05-33).Afterreachingthefallingedgeofthepositivelimitswitchsignal,the
motordeceleratesandrestorestotheforwarddirection,andsearchesfortherisingedgeofthepositive
limitswitchsignalatlowspeedofH05-33.Afterreachingtherisingedgeofthepositivelimitswitchsignal,
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themotorcontinuestorunintheforwarddirectionatlowspeedofH05-33,andstopsimmediatelyafter
reachingtherisingedgeoftheZsignalforthefirsttime.

0

0

1

1
Z signal

 

Figure5-52 Motorrunningcurve2andspeedsinmode8

6) H05-31setto10:Forwardhoming,decelerationpointandhomebeingforwardmechanicalfinallimit
position

TheservomotorrunsintheforwarddirectionatlowspeedofH05-33.Afteritreachesthemechanical
finallimitposition,iftheservomotorkeepstherunningstateinwhichthetorquereachesthelimitsetin
H05-58andthespeedislowerthanthevalueofH05-56foraperiodoftime,theservodrivejudgesthat
themechanicalfinallimitpositionisreached,andstopsthemotorimmediately.

   

Figure5-53 Motorrunningcurveandspeedsinmode10

7) H05-31setto12:Forwardhoming,decelerationpointbeingforwardmechanicalfinallimitposition
andhomebeingmotorZsignal

TheservomotorrunsintheforwarddirectionatlowspeedofH05-33.Afteritreachesthemechanical
finallimitposition,iftheservomotorkeepstherunningstateinwhichthetorquereachesthelimitsetin
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H05-58andthespeedislowerthanthevalueofH05-56foraperiodoftime,theservodrivejudgesthat
themechanicalfinallimitpositionisreached.Thentheservomotorrunsinthereversedirectionatspeed
ofH05-33,andstopsafterreachingtheZsignalrisingedgeforthefirsttime.

Figure5-54 Motorrunningcurveandspeedsinmode12

3 Electrical homing: Start electrical homing (H05-30 set to 5)

Afterhomingiscompleted,themechanicalzeropositionoftheservosystemisobtained.H05-36setsthe
distancefortheservomotortomovefromthecurrentabsoluteposition(H0B-07)tothespecifiedposi-
tion(H05-36).Intheelectricalhomingmode,theservomotorkeepsrunningathighspeedofH05-32.The
totalmotordisplacementisdeterminedbythedifferencebetweenH05-36andH0B-07.Therunningdirec-
tionisdeterminedbypositive/negativeofthetotalmotordisplacement.Afterthedisplacementreference
iscompleted,themotorstopsimmediately.

Figure5-55 Motorrunningcurveandspeedofelectricalhoming

4 Mechanical Home and Mechanical Zero

ThefollowingtabletakessettingH05-30to0asanexampletodescribethedifferencebetweenmechani-
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calhomeandmechanicalzero.

Table5-19 Differencebetweenmechanicalhomeandmechanicalzero

MechanicalHomeDifferentfromMechanicalZero MechanicalHomeSameasMechanicalZero

Ifhomeoffsetisset(H05-36settoanon-zerovalue)and
themechanicalhomeisdifferentfromthemechanicalzero
(H05-40setto0or2),themotorstopsimmediatelyafter
reachingtherisingedgeofthehomesignalduringforward
accelerationorforwardconstantspeedrunning,andthe
motorabsoluteposition(H0B-07)isforcedtothevalueof
H05-36.

Ifhomeoffsetisset(H05-36settoanon-zerovalue)and
themechanicalhomeisthesameasthemechanical
zero(H05-40setto1or3),themotorcontinuestorun
afterreachingtherisingedgeofthehomesignalduring
forwardaccelerationorforwardconstantspeedrunning
untilthemotorabsoluteposition(H0B-07)equalstothe
valueofH05-36.

0

0

0

1

1

1

Thepositive/negativefinallimitswitchdoesnotaffectthehomingmodes10to13.
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5 Setting parameters

1) Settingthehomingmode

☆ Relatedparameters:

Para. Name ValueRange Function
Setting
Condi-
tion

Effec-
tive
Time

De-
fault

H05-30
Homing
selection

0:Disabled

1:HomingenabledthroughHomingStartsignalinput
fromDI

2:ElectricalhomingenabledthroughHomingStart
signalinputfromDI

3:Homingstartedimmediatelyuponpower-on

4:Homingstartedimmediately

5:Electricalhomingstarted

6:Currentpositionasthehome

Definesthe
homingmode
andthetrigger
signalsource.

During
opera-
tion

Im-
medi-
ately

0

H05-31
Homing
mode

0:Forwardhoming,decelerationpointandhomebeing
positivelimitswitch
1:Reversehoming,decelerationpointandhomebeing
homeswitch
2:Forwardhoming,decelerationpointandhomebeing
motorZsignal
3:Reversehoming,decelerationpointandhomebeing
motorZsignal
4:Forwardhoming,decelerationpointbeinghome
switchandhomebeingmotorZsignal
5:Reversehoming,decelerationpointbeinghome
switchandhomebeingmoorZsignal

6:Forwardhoming,decelerationpointandhomebeing
positivelimitswitch

7:Reversehoming,decelerationpointandhomebeing
negativelimitswitch

8:Forwardhoming,decelerationpointbeingpositive
limitswitchandhomebeingmotorZsignal

9:Reversehoming,decelerationpointbeingnegative
limitswitchandhomebeingmotorZsignal

10:Forwardhoming,decelerationpointandhome
beingmechanicalfinallimitposition

11:Reversehoming,decelerationpointandhomebeing
mechanicalfinallimitposition

12:Forwardhoming,decelerationpointbeingmechani-
calfinallimitpositionandhomebeingmotorZsignal

13:Reversehoming,decelerationpointbeingmechani-
calfinallimitpositionandhomebeingmotorZsignal

Setsthehom-
ingdirection,
deceleration
point,andhome
duringhoming.

Atstop
Im-
medi-
ately

0
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Para. Name ValueRange Function
Setting
Condi-
tion

Effec-
tive
Time

De-
fault

H05-36
Offsetof
mechanical
home

–1073741824to+1073741824

WhenH05-31is
setto10,11,or
12,themode10
or12isinvalid
whenH05-36is
settoavalue
greaterthan0.
Themode11
or13isinvalid
whenH05-36is
settoavalue
smallerthan0.

Atstop
Im-
medi-
ately

0

H05-40

Mechanical
homeoffset
andaction
uponactive
limitsignal

0:H05-36asthecoordinateafterhoming,reversehom-
ingappliedafterhomingtriggeredagainuponactive
limitsignal
1:H05-36astherelativeoffsetafterhoming,reverse
homingappliedafterhomingtriggeredagainupon
activelimitsignal
2:H05-36asthecoordinateafterhoming,reverse
homingappliedautomaticallyuponactivelimitsignal
3:H05-36astherelativeoffsetafterhoming,reverse
homingappliedautomaticallyuponactivelimitsignal

Defineswhether
tooffsettheme-
chanicalhome
duringhoming,
whetherthe
motorneedsto
moveadditional
distanceafter
homing,andthe
actionuponac-
tivelimitsignal.

Atstop
Im-
medi-
ately

0
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6 Setting the homing running curve

Ifthehomeswitchsignalisswitchedonafterthedecelerationsignalbecomesactivebutdecelerationis
insufficient,thepositioningmaybeinaccurate.Fullyconsiderthedisplacementrequiredfordeceleration
whensettingthedecelerationpointandhomesignalinputposition.Theacceleration/decelerationtime
duringhoming(H05-34)alsoaffectsthepositioningaccuracy.Takethisparameterintoconsideration
duringdisplacementsetting.

☆ Relatedparameters:

Para. Name ValueRange Unit Function

Set-
ting
Con-
dition

Effec-
tive
Time

De-
fault

H05-32
Speedofhigh-
speedhoming

0to3000 RPM

Setsthehighspeedvalueofsearchingforthe
decelerationpointsignalduringhoming.

Duringelectricalhoming,themotorruns
alwaysathighspeedofH05-32.

At
stop

Im-
medi-
ately

100

H05-33
Speedoflow-
speedhoming

0to1000 RPM

Setsthelowspeedvalueofsearchingforthe
decelerationpointsignalduringhoming.
Thevaluemustbelowenoughtoprevent
mechanicalimpactatstop.

At
stop

Im-
medi-
ately

10

H05-34
Acceleration/
Decelerationtime
duringhoming

0to1000 ms
Setsthetimeforthemotorspeedtochange
from0RPMto1000RPMduringhoming.

At
stop

Im-
medi-
ately

1000

H05-35
Durationlimitof
homing

0to65535 ms
Setsthetimelimitofhoming.Ifthetime
expires,ER.601(Homingtimeout)willoccur.

At
stop

Im-
medi-
ately

10000

H05-36
Offsetofmechan-
icalhome

–1073741824

to
+1073741824

Refer-
ence
unit

Definestheabsolutepositionvalue(H0B-07)
ofthemotorafterhoming.

At
stop

Im-
medi-
ately

0

☆ RelatedfunctionNo.:

FunctionNo. Name
Function
Name

Function

FunIN.31 HomeSwitch Homeswitch

Valid:Currentpositionashome

LogicofDIwithHomeSwitch ActualValidLevel
0(Lowlevel) Lowlevel
1(Highlevel) Highlevel
3(Risingedge) Highlevel
4(Fallingedge) Lowlevel
5(Edgevalid) Lowlevel

SetthelogicoftheDIterminalassignedwiththisfunctiontoactive
highoractivelowaccordingtotheoutputofthehostcontroller.

FunIN.32 HomingStart
Homingen-
able

Valid:Enabled.Thefunctioncannotbeenabledrepeatedlyduring
homing.

Invalid:Disabled

FunOut.16 HomeAttain
Homingcom-
pleted

Valid:Homingcompletedinthepositioncontrolmode

Invalid:Homingnotcompleted
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FunOut.17 ElecHomeAttain
Electricalhom-
ingcompleted

Valid:Electricalhomingcompletedinthepositioncontrolmode

Invalid:Electricalhomingnotcompleted
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7 Working time sequence:

■ H05-30setto1or2

Figure5-56 Exampleoftimesequencediagram

① SwitchontheS-ONsignalandthentheHomingStartsignal.

② Duringthehomingoperation,theS-ONsignalremainsactiveandtheHomingStartsignal
changeisshielded.

③ Duringthehomingoperation,theservomotorstopsiftheS-ONsignalisswitchedoff.Toenable
thehomingfunctionagain,switchontheS-ONsignalandthentheHomingStartsignal.

④ IfEr.601occurs,theservomotorstops,andtheS-ONsignalremainsactive.AftertheHoming-
Startsignalisswitchedonagain,Er.601isresetandhomingisperformedagain.

⑤ Thehomingoperationcanbetriggeredrepeatedly.

1) H05-30setto3

■ ThehomingoperationisperformedonlywhentheS-ONsignalisswitchedonforthefirsttimeafter
power-on.

■ IfEr.601occurs,theservomotorstops.Er.601canberesetaftertheS-ONsignalisswitchedoff.

■ Thehomingoperationcannotbetriggeredrepeatedly.

2) H05-30setto4or5

■ ThehomingoperationisperformedimmediatelywhentheS-ONsignalisswitchedonafterpow-
er-on.

■ Duringthehomingoperation,theservomotorstopsiftheS-ONsignalisswitchedoff.Toenablethe
homingfunctionagain,switchontheS-ONsignalagain.

■ WhenEr.601occurs,H05-30becomes0andtheservomotorstops.Er.601canberesetaftertheS-ON
signalisswitchedoff.Toenablethehomingfunctionagain,setH05-30again.Afterhomingiscom-
pleted,H05-30becomes0.Toenablethehomingfunctionagain,setH05-30again.

3) H05-30setto6

■ Whenthecurrentpositionisusedasthehomeandhomeoffset(H05-40setto0or2andH05-36set
toanon-zerovalue)isrequired,setH05-36andH05-40first,andthensetH05-30to6.Otherwise,
H0B-07isthevaluebeforeH05-36ismodified.

■ Afterthehomingoperationiscompleted,H05-30becomes0.Toenablethehomingfunctionagain,
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re-setH05-36andsetH05-30to6.

5.2.9 Function Code Block Diagram of Position Control Mode

5.3 Speed Control Mode

Figure5-57 Blockdiagramofspeedcontrol

SetH02-00to0ontheoperatingpanelorInovancesoftwaretooltoenablethespeedcontrolmode.

Settheservodriveparametersbasedonthemechanicalstructureandspecifications.Thefollowingsec-
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tionusesthebasicparametersettingtodescribethespeedcontrolmode.

Figure5-58 Signalexchangebetweentheservodriveandthehostcontroller

5.3.1 Speed Reference Input Setting

1 Speed reference source

Inthespeedcontrolmode,fivemethodsofobtainingspeedreferencesareavailableandyoucanselect
oneinH06-02.

Figure5-59 Speedreferencesourceselection

☆ Relatedparameters:

Para. Name ValueRange Unit Function

Set-
ting
Con-
di-
tion

Effec-
tive
Time

Default
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H06-02
Speedrefer-
encesource

0:Sourceofmain
speedreferenceA

1:Sourceofauxiliary
speedreferenceB

2:A+B

3:A/Bswitchover

4:Communication

-
Definesthespeedreference
source.

At
stop

Imme-
diately

0
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1) SourceofmainspeedreferenceA

ThesourcesofmainspeedreferenceAincludedigitalsettingandanalogvoltagesetting.Digitalsetting
producesinternalspeedreferences,andanalogvoltagesettingproducesexternalspeedreferences.

Figure5-60 SourceofmainspeedreferenceA

☆ Relatedparameters:

Para. Name ValueRange Unit Function

Set-
ting
Con-
dition

Effec-
tive
Time

Default

H06-00
Sourceofmainspeed
referenceA

0:Digitalsetting(H06-
03)
1:AI1
2:AI2

-
Definesthesourceofmain
speedreferenceA.

At
stop

Im-
medi-
ately

0

1) Digitalsetting

ThespeedreferenceissetinH06-03.

☆ Relatedparameters:

Para. Name ValueRange Unit Function
SettingCondi-

tion

Effec-
tive
Time

Default

H06-03
Speedreferencevalue
setthroughkeypad

–6000to
+6000

RPM
Setsthevalueofthein-
ternalspeedreference,
intheunitof1RPM.

Duringopera-
tion

Im-
medi-
ately

200

2) Analogvoltagesetting

Theanalogvoltagesignaloutputbythehostcontrollerorotherdevicesisprocessedandthenusedasthe
speedreference.

■ Analogvoltageinputterminal

Theservodriveprovidestwoanaloginputchannels:AI1andAI2,ofwhichthemaximuminputvoltageis
±10VDCandinputimpedanceisabout9kΩ.

Analoginputcircuit:
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■ Operationmethod:

ThefollowingfiguretakesAI2asanexampletodescribetheanalogvoltagesettingofthespeedreference.

Figure5-61 Flowchartofsettingspeedreferencebyanalogvoltage

★ Terms:

ZerodriftindicatesthevalueofthedrivesamplingvoltagerelativetoGNDuponzeroAIvoltage.

Offsetindicatestheinputvoltagevalueoftheanalogchannelwhenthesamplingvoltageiszeroafterzero
driftcorrection.
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Deadzoneindicatestheinputvoltagerangeoftheanalogchannelwhenthesamplingvoltageiszero.

InFigure6-65,y1istheoutputvoltageoftheanalogchannelnotprocessed,andy6isthefinalspeedrefer-
ence.

Figure5-62 AIprocessingofservodrive

Figure5-63 ExampleofsamplingvoltageandAIprocessingofservodrive

■ Filter:

Theservodriveprovidestheanalogchannelfilterfunction.SettingthefiltertimeconstantinH03-56pre-
ventsmotorreferencefluctuationduetoinstableanaloginputvoltageandeliminatesmotormalfunction
duetosignalinterference.Thefilterfunctioncannoteliminateorsuppressthezerodriftordeadzone.

■ Zerodriftcorrection:

Itcorrectstheanalogoutputvoltageoffsetrelativetotheoutputfortheactualinputvoltage0V.

Intheprecedingfigure,y1istheoutputvoltageoftheanalogchannelnotprocessed.Takethefiltertime
constantsettingto0.00msasanexample,thesamplingvoltageafterfiltery2issameasy1.

Whentheactualinputvoltagexis0,theoutputvoltagey1is400mV.Therefore,thezerodriftvoltageis
400mV.

SetH03-59to400.0(mV).Thesamplingvoltageafterzerodriftcorrectionisshownasy3.y3=y1–400.0

ZerodriftcorrectioncanalsobeperformedbyusingtheanalogautomaticadjustmentfunctioninH0D-
10.

■ Offsetsetting:

Itsetstheactualinputvoltagecorrespondingtosamplingvoltage0.

Assumethattheactualinputvoltageis4000mVwhenthesamplingvoltagey4is0.Thatis,theoffsetis
4000mV.

SetH03-55to4000(mV).Thesamplingvoltageafteroffsety4=x–4000=y3–4000

■ Deadzonecorrection:
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Itsetsthevalidinputvoltagerangewhenthesamplingvoltageoftheservodriveisnot0.

Aftertheoffsetisset,ifthesamplingvoltageisalways0whentheinputvoltagexiswithintherangeof
3200mVto4800mV,thedeadzoneis800mV.

SetH03-58to800.0(mV).Thesamplingvoltageafterdeadzonecorrectionisshownasy5.

■ Speedreferencecalculation:

Aftersettingthezerodrift,offset,anddeadzone,setthespeedreferencecorrespondingto10V(10,000
mV)inH03-80toobtaintheactualspeedreferencey6:

y5

10000
×(H 03-80)y6 =

Thevalueisusedasthespeedreferencesetthroughanaloginthespeedcontrolmode.

Thefollowingfiguresshowtherelationshipbetweenanaloginputandspeedvaluesrespectivelywhen
theoffsetisabsentandpresent.Afterallsettingsaremadecorrectly,viewthesamplingvoltageofAI2in
H0B-22orthespeedreferencecorrespondingtoanaloginputinH0B-01.

 

Figure5-64 No-offsetAI

Figure5-65 After-offsetAI

Therelationshipbetweenthefinalspeedreferencey6andtheinputvoltagexis:
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Where,B:offset;C:deadzone

☆ Relatedparameters:

Para. Name ValueRange Unit Function
Setting
Condi-
tion

Effective
Time

De-
fault

H03-55 AI2offset
–5000to
+5000

mV
Setstheoffsetoftheanalog
channelAI2.

During
opera-
tion

Immedi-
ately

0

H03-56
AI2inputfiltertimecon-
stant

0to655.35 ms
Setsthemovingaveragefilter
timeconstantoftheanalog
channelAI2.

During
opera-
tion

Immedi-
ately

2.00

H03-58 AI2deadzone 0to1000.0 mV
Setsthedeadzoneoftheana-
logchannelAI2.

During
opera-
tion

Immedi-
ately

10.0

H03-59 AI2zerodrift
–500.0to
+500.0

mV
Setsthezerodriftoftheanalog
channelAI2.

During
opera-
tion

Immedi-
ately

0.0

H03-80
Speedcorrespondingto
analog10V

0to6000 RPM
Setsthespeedcorresponding
toanalog10V.

Atstop
Immedi-
ately

3000

H0D-
10

Analogchannelauto-
maticadjustment

0:Noopera-
tion

1:AI1adjust-
ment

2:AI2adjust-
ment

-
Defineswhethertoenable
automaticzerodriftcorrectof
AI1andAI2.

Atstop
Immedi-
ately

0

ThesettingmethodofAI1isthesameasthatofAI2describedabove.Fordetailedparameterdescriptions,
seedescriptionsofparametersH03-50 to H03-59inChapter8.

3) SourceofauxiliaryspeedreferenceB

ThesourcesofauxiliaryspeedreferenceBincludedigitalsetting,analogvoltagesetting,andmulti-speed
references.Digitalsettingandmulti-speedreferencesproduceinternalspeedreferences,andanalogvolt-
agesettingproducesexternalspeedreferences.

Figure5-66 SourceofauxiliaryspeedreferenceB

☆ Relatedparameters:
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Para. Name ValueRange Unit Function

Set-
ting
Con-
dition

Effec-
tive
Time

De-
fault

H06-01
Sourceofauxiliary
speedreferenceB

0:Digitalsetting(H06-
03)
1:AI1
2:AI2

3:0(invalid)
4:0(invalid)
5:Multi-speedrefer-
ence

-
Definesthesourceofauxiliary
speedreferenceB.

At
stop

Im-
medi-
ately

1

DigitalsettingandanalogvoltagesettingarethesameasthoseofsourcesofmainspeedreferenceA.The
followingpartdescribeshowtosetauxiliaryspeedreferenceBthroughmulti-speedreference.

Theservodrivesupportsmulti-speedrunning.Itstores16speedreferences.Themaximumrunningspeed
andrunningtimeofeachspeedreferencecanbesetseparately.Fourgroupsofacceleration/deceleration
timeareavailable.Thesettingflowchartisshowninthefollowingfigure.

Figure5-67 Multi-speedreferencesettingflowchart

1) Settingthemulti-speedrunningmode

☆ Relatedparameters:

Para. Name ValueRange Unit Function
SettingCondi-

tion

Effec-
tive
Time

De-
fault

H12-00
Multi-speedrunning
mode

0:Stopafterrunning
foronecycle(number
ofspeedsselectable
throughH12-01)
1:Cyclicoperation
(numberofspeedsse-
lectablethroughH12-
01)
2:Switchoverthrough
externalDI

-
Specifiesthemulti-
speedreferencerunning
mode.

Atstop
Im-
medi-
ately

1
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Para. Name ValueRange Unit Function
SettingCondi-

tion

Effec-
tive
Time

De-
fault

H12-01 Numberofspeeds 1to16 -
Definesthetotalnumber
ofspeedreferences.

Atstop
Im-
medi-
ately

1

H12-02 Runningtimeunit
0:s

1:min

Specifiesthetomeunit
ofmulti-speedreference
running.

Duringopera-
tion

Im-
medi-
ately

1

AssignanexternalDIwithFunIN.5(DIR-SEL)toselectthemulti-speedrunningdirection.

☆ Relatedfunctioncode:

Function
No.

Name FunctionName Function

FunIN.5 DIR-SEL Multi-referencedirection
Inactive:Referencedirectionbydefault

Active:Oppositetothereferencedirection

ThefollowingparttakesH12-01beingsetto2asanexampletodescribeeachrunningmode.

■ Stopafterrunningforonecycle(H12-00setto0)

SetH12-00to0toselecttherunningmodeofstopafterrunningforonecycle.SetH12-01andH12-02
basedonthetotalnumberofspeedsandrunningtimeunit,andseteachspeedreference,runningtime,
andacceleration/decelerationtime.Theservodriverunsfromspeed1tospeedNandstopsaftercom-
pletingtheendspeed.

Table6-24Descriptionofstopafterrunningforonecycle

ModeDescription RunningCurve

◆ Theservodrive
stopsafterrunning
foronecycle.
 ◆ The drive auto-

matically switches 
to the next speed.

◆ V1maxandV2max:referencevaluesofspeed1andspeed2
◆ t1:actualacceleration/decelerationtimeofspeed1
◆ t3andt5:actualacceleration/decelerationtimeofspeed2
Runningtimeofacertainspeed=Timetakeninswitchingfromthelastspeedtocurrent
speed+Durationofconstant-speedoperationatcurrentspeed(Forexample,therun-
ningtimeofspeed1isthesumoft1+t2;therunningtimeofspeed2isthesumoft3+t4).

Donotsettherunningtimeofacertainspeedto0.Otherwise,thedriveskipsthisspeed
andswitchestothenextspeeddirectly.

Whentheactualmotorspeedreachesthemaximumrunningspeed,thespeedreached
signalbecomesactive.

IftheS-ONsignalisswitchedoffduringrunningofacertainspeed,themotorstopsac-
cordingtothestopmodesetinH02-05.

★ Terms:

One-cyclerunningmeansthattheservodrivecompletesrunningthetotalnumberofspeedssetinH12-
01.
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■ Cyclicoperation(H12-00setto1)

SetH12-00to1toselectthecyclicoperationmode.SetH12-01andH12-02basedonthetotalnumberof
speedsandrunningtimeunit,andseteachspeedreference,runningtime,andacceleration/deceleration
time.Theservodriverunsfromspeed1tospeedNandautomaticallystartsfromspeed1againafter
completingonecycle

Table5-20 Descriptionofcyclicoperation

ModeDescription RunningCurve

◆ Thedrivestartsfromspeed
1aftereachcycleofoperation.
◆ Thedriveautomatically
switchestothenextspeed.
◆ Thecyclicoperationstate
remainsactiveaslongasthe
S-ONsignalisactive.

◆ V1maxandV2max:maximumvaluesofspeed1andspeed2
◆ Runningtime=Timetakeninswitchingfromthelastspeedtocurrentspeed
+Durationofconstant-speedoperationatcurrentspeed(Forexample,therun-
ningtimeofspeed1isthesumoft1+t2;therunningtimeofspeed2isthesum
oft3+t4).
◆ Donotsettherunningtimeofacertainspeedto0.Otherwise,thedrive
skipsthisspeedandswitchestothenextspeeddirectly.
◆ Whentheactualmotorspeedreachesthemaximumrunningspeed,the
speedreachedsignalbecomesactive.
◆ IftheS-ONsignalisswitchedoffduringrunningofacertainspeed,themo-
torstopsaccordingtothestopmodesetinH02-05.

■ DIswitchover(H12-00setto2)

SetH12-00to2toselecttheDIswitchoverrunningmode.SetH12-01andH12-02basedonthetotal
numberofspeedsandrunningtimeunit,andseteachspeedreference,runningtime,andacceleration/
decelerationtime.TheservodriveselectsthespeedNo.basedonthestatecombinationsoftheexternal
DIterminals(CMDx).

Table5-21 DescriptionofDIswitchover

ModeDescription RunningCurve

◆ Thedrivecontinuesoperating
whenthedisplacementNo.is
updated.
◆ ThespeedNo.isdetermined
bytheDIlogic.
◆ Theintervaltimebetween
displacementsisdeterminedby
thecommanddelayofthehost
controller.
◆ Themulti-positionreference
isedge-triggered.

xandy:speedNo.(TherelationshipbetweenthespeedNo.andtheDIlogic
isdescribedbelow.)

IfthespeedNo.determinedbytheDIdoesnotchange,theservodrivecon-
tinuesrunningatthisspeed,withoutbeingaffectedbytherunningtime.

Whentheactualmotorspeedreachesthemaximumrunningspeed,the
speedreachedsignalbecomesactive.

IftheS-ONsignalisswitchedoffduringrunningofacertainspeed,themotor
stopsaccordingtothestopmodesetinH02-05.

Whenthemulti-speedrunningmodeisDIswitchover,assignfourDIterminalswithfunctions6to9(Fu-
nIN.6toFunIN.9,multi-referenceswitchover)anddeterminetheactivationlogicoftheDIterminals.In
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addition,assignaDIterminalwithfunction5(FunIN.5:DIR-SEL,multi-speedreferencedirectionswitcho-
verbyDI)forswitchingthespeedreferencedirection

☆ Relatedfunctioncode:

Function
No.

Name FunctionName Function

FunIN.5 DIR-SEL
Multi-speedreference
directionswitchoverbyDI

Usedtoswitchover thespeedreferencedirection in
multi-speedDIswitchovermode.

Inactive:Defaultreferencedirection

Active:Oppositetothereferencedirection

FunIN.6 CMD1
Multi-referenceswitchover
1

ThespeedNo.isa4-bitbinaryvalue.Therelationship
betweenCMD1toCMD4andthespeedNo.islistedinthe
followingtable.

CMD4 CMD3 CMD2 CMD1
Speed
No.

0 0 0 0 1

0 0 0 1 2

...

1 1 1 1 16

ThevalueofCMD(n)is1uponactiveDIlogicand0upon
inactiveDIlogic.

FunIN.7 CMD2
Multi-referenceswitchover
2

FunIN.8 CMD3
Multi-referenceswitchover
3

FunIN.9 CMD4
Multi-referenceswitchover
4

Figure5-68 Exampleofmulti-speedcurveandDIsignalstates
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2) Settingthemulti-speedrunningcurve

Thefollowingparttakesthe1stspeedreferenceasanexampletodescribetherunningcurve.

☆ Relatedparameters:

Para. Name ValueRange Unit Function

Set-
ting
Con-
dition

Effec-
tive
Time

De-
fault

H12-03 Accelerationtime1 0to65535 ms

Setsthefirstgroupofaccelera-
tion/decelerationtime.

At
stop

Im-
medi-
ately

10

H12-04 Decelerationtime1 0to65535 ms
At
stop

Im-
medi-
ately

10

H12-09 Accelerationtime4 0to65535 ms

Setsthefourthgroupofaccelera-
tion/decelerationtime.

At
stop

Im-
medi-
ately

150

H12-10 Decelerationtime4 0to65535 ms
At
stop

Im-
medi-
ately

150

H12-20 1stspeedreference –6000to+6000 RPM
Setsthevalueofthe1stspeed
reference.

At
stop

Im-
medi-
ately

0

H12-21
Runningtimeofthe
1stspeedreference

0to6553.5
s

(min)
Setstherunningtimeofspeed1.

At
stop

Im-
medi-
ately

5.0

H12-22
Acceleration/Decel-
erationtimeof1st
speedreference

0:Zeroacceler-
ation/decelera-
tiontime
1:Acceleration/
Deceleration
time1
2:Acceleration/
Deceleration
time2
3:Acceleration/
Deceleration
time3
4:Acceleration/
Deceleration
time4

-
Setstheacceleration/deceleration
modeofthe1stspeedreference.

At
stop

Im-
medi-
ately

0

Fourgroupsofacceleration/decelerationtimeareoptional.Bydefault,noacceleration/decelerationtime
isused.ThefollowingparttakesH12-01beingsetto1todescribetheactualacceleration/deceleration
timeandrunningtime.
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Figure5-69 Exampleofcurveofacertainspeedinmulti-speedreference

Asshownintheprecedingfigure,thespeedreferenceisV1andtheactualaccelerationtimeist1:

Theactualdecelerationtimet2is:

Therunningtimeisthesumofthespeedvariationtimefrompreviousspeedreferencetopresentspeed
referenceplustheaverageoperatingtimeofpresentspeedreference,thatis,t3intheprecedingfigure.

A/Bswitchover

WhenH06-02issetto3(A/Bswitchover),assignaDIwithFunIN.4.ThesignaloftheDIterminaldeter-
mineswhetherthemainreferencesourceAorauxiliaryreferencesourceBisvalid.

☆ Relatedfunctioncode:

Function
No.

Name FunctionName Description

FunIN.4 CMD-SEL
Main/auxiliaryreference
switchover

Active:CurrentrunningreferencebeingA
Inactive:currentrunningreferencebeingB

3) Communicationsetting

WhenH06-02issetto4(Communicationsetting),thespeedreferenceisthevalueofH31-09andH31-09is
notdisplayedonthecontrolpanelandcanbesetonlythroughcommunication.

☆ Relatedparameters:

Para. Name ValueRange Unit Function
Setting
Condi-
tion

Effective
Time

De-
fault

H31-09
Speedreferenceset
throughcommunica-
tion

–6000.000to
+6000.000

RPM

Setsthespeedrefer-
encewhenthespeed
referencesourceiscom-
municationsetting.

Theaccuracyis0.001
RPM.

During
opera-
tion

Immedi-
ately

-

2 Speed reference direction

ADIterminalwithFunIN.26(speedreferencedirectionselection)isusedtochangethespeedreference
direction.

☆ Relatedfunctioncode:

Function
No.

Name FunctionName Description

FunIN.26 SPDDirSel
Speedreferencedirection
selection

Active:Forwarddirection

Inactive:Reversedirection

TheactualmotordirectionisrelatedtotherotationdirectiondefinedinH02-02,positive/negativeof
speedreference,andspeedreferencedirection(FunIN.26).

Table5-22 Actualmotorrotationdirectioninthespeedcontrolmode
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H02-02
Positive/NegativeofSpeed

Reference
FunIN.26

ActualMotorRotationDirec-
tion

0 + Inactive Counterclockwise

0 + Active Clockwise

0 – Inactive Clockwise

0 – Active Counterclockwise

1 + Inactive Clockwise

1 + Active Counterclockwise

1 – Inactive Counterclockwise

1 – Active Clockwise



-231-

ControlModes

5.3.2 Setting the Ramp Function

Therampfunctionconvertsthespeedreferenceintoalargeaccelerationratetosmootherspeedrefer-
ence.Itcontrolstheaccelerationratebysettingtheacceleration/decelerationtime.

Averylargeaccelerationrateinthespeedcontrolmodecausesmotorjitterorsevervibration.Increasing
theacceleration/decelerationtimesmoothensthespeedchangeandpreventsmechanicaldamage.

◆ Whenthespeedreferencesourceisdigitalsetting,analogvoltagesetting,orjogging,theaccel-
erationtimeanddecelerationtimearesetinH06-05andH06-06.
◆ Whenthespeedreferencesourceismulti-speedreference,theacceleration/decelerationtimeis
setingroupH12.Fordetails,see“9.2.17GroupH12:Multi-SpeedParameters”.

Figure5-70 Rampcontroldiagram

H06-05definesthetimeforthespeedreferencetoacceleratefrom0RPMto1000RPM.

H06-06definesthetimeforthespeedreferencetodeceleratefrom1000RPMto0RPM.

Theformulasforcalculatingtheactualacceleration/decelerationtimeareasfollows:

☆ Relatedparameters:

Para. Name ValueRange Unit Function
Setting
Condi-
tion

Effective
Time

Default

H06-05
Accelerationramp
timeconstantof
speedreference

0to65535 ms Setstheaccelera-
tion/deceleration
timeofspeedref-
erenceinthespeed
controlmode.

During
opera-
tion

Immedi-
ately

0

H06-06
Decelerationramp
timeconstantof
speedreference

0to65535 ms
Immedi-
ately

During
opera-
tion

0
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5.3.3 Zero Clamp Function

◆ Thezeroclampfunctionisusedinthesysteminwhichthehostcontrollerdoesnotconstructthe
positionloopinthespeedcontrolmode.
◆ Ifservomotoroscillationoccursinthezeroclampstate,adjustthepositionloopgain.

Inthespeedcontrolmode,ifDIfunctionFunIN.12(ZCLAMP)isenabled,andthespeedreferenceampli-
tudeissmallerthanorequaltothevalueofH06-15,theservomotorentersthezeroclampstate.Atthis
moment,apositionloopisbuiltinsidetheservodriveandthespeedreferenceisinvalid.Theservomotor
isclampedwith±1pulseofthepositionatwhichzeroclampbecomesvalid.Evenifthemotorrotates
duetoexternalforce,itwillreturntothezeropositionandbeclamped.

WhenthespeedreferenceamplitudeislargerthanthevalueofH06-15,theservomotorexitsthezero
clampstateandcontinuesrunningaccordingtotheinputspeedreference.IfthesignaloftheDIterminal
withFunIN.12(ZCLAMP)isinactive,thezeroclampfunctionisdisabled.

Figure5-71 Zeroclampwiringandwaveform

☆ Relatedparameters:

Para. Name ValueRange Unit Function
Setting
Condi-
tion

Effec-
tive
Time

De-
fault

H06-15
Zeroclampspeed
threshold

0to6000 RPM
Setsthespeedthresholdfor
thezeroclampfunction.

During
opera-
tion

Im-
medi-
ately

10

☆ Relatedfunctioncode:

Function
No.

Name FunctionName Description

FunIN.12 ZCLAMP Zeroclampenable
Invalid:Zeroclampdisabled

Valid:Zeroclampenabled
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5.3.4 Speed Reference Limit

◆ WhentheactualmotorspeedexceedsthevalueofH0A-08(Overspeedthreshold),theservo
drivereportsEr.500(Motoroverspeed).ForthesettingsofH0A-08,seetheparameterlistinChapter
8.ThespeedreferencemustbesmallerthanthevalueofH0A-08.

Thespeedreferencesinthespeedcontrolmodecanbelimited.

■ H06-07specifiesboththepositiveandnegativelimitsofspeedreferences.Ifspeedreferencesexceed
thesettingofH06-07,thespeedreferenceswillbelimitedasthisvalue.

■ H06-08specifiesthepositivespeedlimit.IfthepositivespeedreferenceexceedsthesettingofH06-
08,thereferencewillbelimitedasthisvalue.

■ H06-09specifiesthenegativespeedlimit.IfthenegativespeedreferenceexceedsthesettingofH06-
09,thereferencewillbelimitedasthisvalue.

■ Themaximummotorspeed(thedefaultlimit)varieswiththeactualmotormodel.

Figure5-72 Speedreferencelimitexample

Theactualmotorspeedlimitshallmeetthefollowingrequirements:

|Positivespeedlimit|≤min{maximummotorspeed,H06-07,H06-08}

|Negativespeedlimit|≤min{maximummotorspeed,H06-07,H06-09}

☆ Relatedparameters:

Para. Name ValueRange Unit Function
Setting
Condition

Effec-
tive
Time

Default

H06-07 Max.speedlimit 0to6000 RPM
Setsthemaximum
speedlimit.

During
operation

Imme-
diately

6000

H06-08 Positivespeedlimit 0to6000 RPM
Setsthepositive
speedlimit.

During
operation

Imme-
diately

6000

H06-09 Negativespeedlimit 0to6000 RPM
Setsthenegative
speedlimit.

During
operation

Imme-
diately

6000

5.3.5 Speed-related DO Signals
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DifferentDOsignalsareoutputtothehostcontrollerbasedoncomparisonbetweenthespeedfeedback
afterfilteranddifferentthresholds.TherelatedfiltertimeissetinH0A-27.

1 Motor rotation DO signal

WhentheabsolutevalueoftheactualmotorspeedafterfilterreachesthesettingofH06-16(Motorspeed
threshold),themotorcanbeconsideredtorotate.Atthismoment,theservodriveoutputsthemotor
rotationsignal(FunOUT.2:TGON)toconfirmthatthemotorhasrotated.Whentheabsolutevalueofthe
actualmotorspeedafterfilterissmallerthanthesettingofH06-16,themotorisconsiderednottorotate.

Judgmentonthemotorrotationsignal(FunOUT.2:TGON)isnotinfluencedbytheservodriverunningsta-
tusandcontrolmode.

Figure5-73 Motorrotationsignalwaveform

NOTE

◆ Intheprecedingfigure,ONindicatesthatthemotorrotationDOsignalisactive,andOFFindicates
thatthemotorrotationDOsignalisinactive.

☆ Relatedparameters:

Para. Name ValueRange Unit Function
Setting
Condi-
tion

Effec-
tive
Time

De-
fault

H06-16
Motorspeedthresh-
old

0to1000 RPM
Setsthespeedthresholdat
whichthemotorrotation
signalisactive.

During
opera-
tion

Im-
medi-
ately

20

AssignaDOterminaloftheservodrivewithinfunction2(FunOUT.2:TGON,motorrotation)anddeter-
minetheactivationlogicoftheDOtheterminal.

☆ Relatedfunctioncode:

Function
No.

Name FunctionName Description

FunOUT.2 TGON Motorrotation

Invalid:Theabsolutevalueofmotorspeedafterfilteris
smallerthanthevalueofH06-16.

Valid:Theabsolutevalueofmotorspeedafterfilteris
equaltoorlargerthanthevalueofH06-16.

2 Speed matching DO signal

Inthespeedcontrolmode,whentheabsolutevalueofthedifferencebetweenthemotorspeedafterfilter
andthespeedreferencesatisfiesthesettingofH06-17,theactualmotorspeedisconsideredtoreachthe
speedreference.Atthismoment,theservodriveoutputsthespeedmatchingsignal(FunOUT.4:V-Cmp).
Whentheabsolutevalueofthedifferencebetweenthemotorspeedafterfilterandthespeedreference
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exceedsthesettingofH06-17,thespeedmatchingsignalisinactive.

Iftheservodriveisnotinrunningstatusorinthespeedcontrolmode,thespeedmatchingsignal
(FunOUT.4:V-Cmp)isalwaysinactive.

Figure5-74 Speedmatchingsignalwaveform

NOTE

◆ Intheprecedingfigure,ONindicatesthatthespeedmatchingDOsignalisactive,andOFFindi-
catesthatthespeedmatchingDOsignalisinactive.

☆ Relatedparameters:

Para. Name ValueRange Unit Function
Setting
Condi-
tion

Effective
Time

Default

H06-17
Thresholdofspeed
matchingsignal

0to100 RPM

Setsthethreshold
atwhichthespeed
matchingsignalis
active.

During
opera-
tion

Immedi-
ately

10

AssignaDOterminaloftheservodrivewithinfunction4(FunOUT.4:V-Cmp,speedmatching)anddeter-
minetheactivationlogicoftheDOterminal.

☆ Relatedfunctioncode:

Function
No.

Name
Function
Name

Description

FunOUT.4 V-Cmp
Speed
matching

Invalid:Theabsolutevalueofthedifferencebetweenthemotorspeed
afterfilterandthespeedreferenceislargerthanthesettingofH06-17.

Valid:Theabsolutevalueofthedifferencebetweenthemotorspeed
afterfilterandthespeedreferenceissmallerthanorequaltothe
settingofH06-17.

3 Speed reached DO signal

WhentheabsolutevalueofthemotorspeedafterfilterisgreaterthanthesettingofH06-18,themo-
torspeedisconsideredtoreachthedesiredvalue.Atthismoment,theservodriveoutputsthespeed
reachedsignal(FunOUT.19:V-Arr).Whentheabsolutevalueofthemotorspeedafterfilterissmallerthan
orequaltothesettingofH06-18,thespeedreachedsignalisinactive.
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Judgmentonthespeedreachedsignal(FunOUT.19:V-Arr)isnotinfluencedbytheservodriverunning
statusandcontrolmode.

Figure5-75 Speedreachedsignalwaveform

NOTE

◆ Intheprecedingfigure,ONindicatesthatthespeedreachedDOsignalisactive,andOFFindicates
thatthespeedreachedDOsignalisinactive.

☆ Relatedparameters:

Para. Name ValueRange Unit Function
Setting
Condition

Effective
Time

Default

H06-18
Thresholdofspeed
reachedsignal

10to6000 RPM

Setsthethreshold
atwhichthespeed
reachedsignalis
active.

During
operation

Immediate-
ly

1000

AssignaDOterminaloftheservodrivewithinfunction19(FunOUT.19:V-Arr,speedreached)anddeter-
minetheactivationlogicoftheDOterminal.

☆ Relatedfunctioncode:

FunctionNo. Name FunctionName Description

FunOUT.19 V-Arr Speedreached

Invalid:Theabsolutevalueofthespeedfeedbackafterfilteris
greaterthanthevalueofH06-18.

Valid:Theabsolutevalueofthespeedfeedbackafterfilteris
smallerthanorequaltothevalueofH06-18.

4 Zero speed DO signal

WhentheabsolutevalueofthemotorspeedafterfilterissmallerthanthesettingofH06-19,themotor
speedisconsideredtocloseto0.Atthismoment,theservodriveoutputsthezerospeedsignal(FunOUT.3:
V-Zero).Whentheabsolutevalueofthemotorspeedafterfilterisgreaterthanorequaltothesettingof
H06-19,thezerospeedsignalisinactive.

Judgmentonthezerospeedsignal(FunOUT.3:V-Zero)isnotinfluencedbytheservodriverunningstatus
andcontrolmode.

Whenthereisinterferenceonthespeedfeedback,eliminatetheinterferencebyusingthespeedfeedback
DOfilter.SetthefiltertimeconstantinH0A-27.



-237-

ControlModes

Figure5-76 Zerospeedsignalwaveform

NOTE

◆ Intheprecedingfigure,ONindicatesthatthezerospeedDOsignalisactive,andOFFindicates
thatthezerospeedDOsignalisinactive.

☆ Relatedparameters:

Para. Name ValueRange Unit Function
Setting
Condition

Effective
Time

Default

H06-19
Thresholdofzero
speedoutputsignal

1to6000 RPM

Setsthethreshold
atwhichthezero
speedsignalisac-
tive.

During
operation

Immedi-
ately

10

AssignaDOterminaloftheservodrivewithinfunction3(FunOUT.3:V-Zero,zerospeed)anddetermine
theactivationlogicoftheDOterminal.

☆ Relatedfunctioncode:

Function
No.

Name FunctionName Description

FunOUT.3 V-Zero Zerospeed

Invalid:Theabsolutedeviationbetweenthemotorspeedfeedback
andthespeedreferenceisgreaterthanthevalueofH06-19.

Valid:Theabsolutedeviationbetweenthemotorspeedfeedbackand
thespeedreferenceissmallerthanorequaltothevalueofH06-19.

5.3.6 Function Code Block Diagram of Speed Control Mode
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5.4 Torque Control Mode

Figure5-77 Torquecontrolblockdiagram

SetH02-00to2ontheoperatingpanelorInovancesoftwaretooltoenablethetorquecontrolmode.

Settheservodriveparametersbasedonthemechanicalstructureandspecifications.Thefollowingpart
usesthebasicparametersettingtodescribethetorquecontrolmode.

Figure5-78 Signalexchangebetweentheservodriveandthehostcontroller

5.4.1 Torque Reference Input Setting

1 Torque reference source

Inthetorquecontrolmode,fivemethodsofobtainingtorquereferencesareavailableandyoucanselect
oneinH07-02.
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Figure5-79 Selectionoftorquereferencesource

☆ Relatedparameters:

Para. Name ValueRange Unit Function

Set-
ting
Con-
dition

Effec-
tive
Time

Default

H07-02
Torquereference
source

0:Sourceofmain
torquereferenceA
1:Sourceofauxiliary
torquereferenceB
2:A+B
3:A/Bswitchover

4:Communication

-
Selectsthetorquereference
source.

At
stop

Im-
medi-
ately

0

■ SourceofmaintorquereferenceA

ThesourcesofmaintorquereferenceAincludedigitalsettingandanalogvoltagesetting.Digitalsetting
producesinternaltorquereferences,andanalogvoltagesettingproducesexternaltorquereferences.

Figure5-80 SourceofmaintorquereferenceA

☆ Relatedparameters:
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Para. Name ValueRange Unit Function

Set-
ting
Con-
dition

Effec-
tive
Time

Default

H07-00
Sourceofmain
torquereferenceA

0:Digitalsetting(H07-
03)
1:AI1
2:AI2

-
Selectsthesourceofmain
torquereferenceA.

At
stop

Im-
me-
di-
ately

0

1) Digitalsetting

ThetorquereferenceissetinH07-03asapercentagerelativetotheratedmotortorque.

☆ Relatedparameters:

Para. Name ValueRange Unit Function
SettingCondi-

tion
Effective
Time

Default

H07-03
Torquereference
setthroughkey-
pad

–300.0to
+300.0

%
Setstheinternaltorque
reference.

Theaccuracyis0.1%.

Duringopera-
tion

Immediately 0

2) Analogvoltagesetting

Theanalogvoltagesignaloutputbythehostcontrollerorotherdevicesisprocessedandthenusedasthe
torquereference.

■ Analogvoltageinputterminal

Theservodriveprovidestwoanaloginputchannels:AI1andAI2,ofwhichthemaximuminputvoltageis
±10VDCandinputimpedanceisabout9kΩ.

Analoginputcircuit:

Operationmethod:

ThefollowingfiguretakesAI1asanexampletodescribetheanalogvoltagesettingofthetorquerefer-
ence.
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Figure5-81 Flowchartofsettingtorquereferencebyanalogvoltage

★ Terms:

ZerodriftindicatesthevalueofthedrivesamplingvoltagerelativetoGNDuponzeroAIvoltage.

Offsetindicatestheinputvoltagevalueoftheanalogchannelwhenthesamplingvoltageiszeroafterzero
driftcorrection.

Deadzoneindicatestheinputvoltagerangeoftheanalogchannelwhenthesamplingvoltageiszero.

InFigure6-85,y1istheoutputvoltageoftheanalogchannelnotprocessed,andy6isthefinaltorqueref-
erence.

Figure5-82 AIprocessingofservodrive
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Figure5-83 ExampleofsamplingvoltageandAIprocessingofservodrive

■ Filter:

Theservodriveprovidestheanalogchannelfilterfunction.SettingthefiltertimeconstantinH03-51pre-
ventsmotorreferencefluctuationduetoinstableanaloginputvoltageandeliminatesmotormalfunction
duetosignalinterference.Thefilterfunctioncannoteliminateorsuppressthezerodriftordeadzone.

■ Zerodriftcorrection:

Itcorrectstheanalogoutputvoltageoffsetrelativetotheoutputfortheactualinputvoltage0V.

Intheprecedingfigure,y1istheoutputvoltageoftheanalogchannelnotprocessed.Takethefiltertime
constantsettingto0.00msasanexample,thesamplingvoltageafterfiltery2issameasy1.

Whentheactualinputvoltagexis0,theoutputvoltagey1is400mV.Therefore,thezerodriftvoltageis
400mV.

SetH03-54to400.0(mV).Thesamplingvoltageafterzerodriftcorrectionisshownasy3.y3=y1–400.0

ZerodriftcorrectioncanalsobeperformedbyusingtheanalogautomaticadjustmentfunctioninH0D-
10.

■ Offsetsetting:

Itsetstheactualinputvoltagecorrespondingtosamplingvoltage0.

Assumethattheactualinputvoltageis4000mVwhenthesamplingvoltagey3is0.Thatis,theoffsetis
4000mV.

SetH03-50to4000(mV).Thesamplingvoltageafterzerodriftcorrectionisshownasy4.y4=y3–4000

■ Deadzonecorrection:

Itsetsthevalidinputvoltagerangewhenthesamplingvoltageoftheservodriveisnot0.

Aftertheoffsetisset,ifthesamplingvoltageisalways0whentheinputvoltagexiswithintherangeof
3200mVto4800mV,thedeadzoneis800mV.

SetH03-53to800(mV).Thesamplingvoltageafterdeadzonecorrectionisshownasy5.

■ Speedreferencecalculation:

Aftersettingthezerodrift,offset,anddeadzone,setthetorquereferencecorrespondingto10V(10,000



-244-

ControlModes

mV)inH03-81toobtaintheactualtorquereferencey6:

y5

10000
×(H03-81)y6 =

Thevalueisusedasthetorquereferencesetthroughanaloginthetorquecontrolmode.

Thefollowingfiguresshowtherelationshipbetweenanaloginputandspeedvaluesrespectivelywhen
theoffsetisabsentandpresent.Afterallsettingsaremadecorrectly,viewthesamplingvoltageofAI1in
H0B-21orthetorquereferencecorrespondingtoanaloginputinH0B-02.

No-offsetAI1After-offsetAI1

Therelationshipbetweenthefinaltorquereferencey6andtheinputvoltagexis:

Where,B:offset;C:deadzone

☆ Relatedparameters:

Para. Name ValueRange Unit Function
SettingCon-
dition

Effective
Time

De-
fault

H03-50 AI1offset –5000to+5000 mV
Setstheoffsetofthe
analogchannelAI1.

During
operation

Immedi-
ately

0

H03-51
AI1inputfiltertime
constant

0to655.35 ms

Setsthemovingaver-
agefiltertimecon-
stantoftheanalog
channelAI1.

During
operation

Immedi-
ately

2.00

H03-53 AI1deadzone 0to1000.0 mV
Setsthedeadzoneof
theanalogchannel
AI1.

During
operation

Immedi-
ately

10.0

H03-54 AI1zerodrift –500.0to+500.0 mV
Setsthezerodriftof
theanalogchannel
AI1.

During
operation

Immedi-
ately

0.0

H03-81
Torquecorresponding
toanalog10V

1.00to8.00timesof
ratedtorque

Multiple
Setsthetorquecor-
respondingtoanalog
10V.

Atstop
Immedi-
ately

1.00

H0D-10
Analogchannelauto-
maticadjustment

0:Nooperation

1:AI1adjustment

2:AI2adjustment

-

Defineswhetherto
enableautomatic
zerodriftcorrectof
AI1andAI2.

Atstop
Immedi-
ately

0
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NOTE

◆ ThesettingmethodofAI2isthesameasthatofAI1describedabove.Fordetailedparameterde-
scriptions,seedescriptionsofparametersH3-50toH3-59inChapter8.



-246-

ControlModes

3) SourceofauxiliarytorquereferenceB

ThesourceofauxiliarytorquereferenceBissetinthesamewayasthesourceofmaintorquereferenceA.
Fordescriptionsofrelatedparameters,see“9.2.8GroupH07:TorqueControlParameters”.

4) A/Bswitchover

WhenH07-02issetto3(A/Bswitchover),assignaDIterminalwithFunIN.4.ThesignaloftheDIterminal
determineswhetherthemainreferencesourceAorauxiliaryreferencesourceBisvalid.

☆ Relatedfunctioncode:

Function
No.

Name FunctionName Description

FunIN.4 CMD-SEL
Main/auxiliaryreference
switchover

OFF:CurrentrunningreferencebeingA
ON:currentrunningreferencebeingB

5) Communicationsetting

WhenH07-02issetto4(Communicationsetting),thetorquereferenceisthevalueofH31-11andH31-11
isnotdisplayedonthecontrolpanelandcanbesetonlythroughcommunication.

☆ Relatedparameters:

Para. Name ValueRange Unit Function
Setting
Condition

Effective
Time

Default

H31-11
Torquereference
setthroughcom-
munication

–100.000to
+100.000

%

Setsthetorquereferencewhen
thetorquereferencesourceis
communicationsetting.

Theaccuracyis0.001%.

During
operation

Immedi-
ately

-

2 Torque reference direction

ADIterminalwithFunIN.25(Torquereferencedirection)isusedtochangethetorquereferencedirection.

☆ Relatedfunctioncode:

Function
No.

Name FunctionName Description

FunIN.25 ToqDirSel Torquereferencedirection

Invalid:Theactualtorquereferencedirectionisthe
sameasthesettorquereferencedirection.

Invalid:Theactualtorquereferencedirectionisoppo-
sitetothesettorquereferencedirection.

TheactualmotordirectionisrelatedtotherotationdirectiondefinedinH02-02,positive/negativeof
torquereference,andtorquereferencedirection(FunIN.25).

Table5-23 Actualmotorrotationdirectioninthetorquecontrolmode

H02-02
Positive/NegativeofTorque

Reference
FunIN.25

ActualMotorRotationDirec-
tion

0 + Inactive Counterclockwise

0 + Active Clockwise

0 – Inactive Clockwise

0 – Active Counterclockwise

1 + Inactive Clockwise
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1 + Active Counterclockwise

1 - Inactive Counterclockwise

1 – Active Clockwise

5.4.2 Torque Reference Filter

◆ Averylargefiltertimeconstantreducestheresponsivity.Checktheresponsivityduringtheset-
ting.

Intheposition,speed,torque,andhybridcontrolmodes,theservodrivecanperformlow-passfilteron
torquereferencestosmoothenreferencesanddecreasevibration.

Theservodriveprovidestwolow-passfiltersfortorquereferences.Bydefault,the1stfilterisused.

Whenthegainswitchoverfunctionisenabled(H08-08setto1andH08-09settoanon-zerovalue)andthe
conditionofH08-09ismet,the2ndfilterisused.

☆ Relatedparameters:

Para. Name
Value
Range

Unit Function
Setting

Condition
Effective
Time

Default

H07-05
Torquereference
filtertimeconstant

0to30.00 ms
Setsthetimeconstantofthe
1sttorquereferencelow-pass
filter.

Duringopera-
tion

Immedi-
ately

0.79

H07-06
2ndtorquerefer-
encefiltertime
constant

0to30.00 ms
Setsthetimeconstantofthe
2ndtorquereferencelow-
passfilter.

Duringopera-
tion

Immedi-
ately

0.79

                            

Figure5-84 Rectangulartorquereferencefirst-orderfilter
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Figure5-85 Trapezoidtorquereferencefirst-orderfilter
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5.4.3 Torque Reference Limit

◆ Torquerreferencelimitismandatoryinthepositioncontrol,speedcontrol,torquecontrol,and
hybridcontrolmodes.

Torquereferencesarelimitedtoprotecttheservodriveandmotor.

Figure5-86 Torquesettingandtorquelimit

Whentheabsolutevalueofthetorquereferenceinputfromthehostcontrolleroroutputbythespeed
regulatorisgreaterthantheabsolutevalueofthetorquereferencelimit,theactualtorquereferenceof
theservodriveisrestrictedtothetorquereferencelimit.Otherwise,thetorquereferenceinputfromthe
hostcontrolleroroutputbythespeedregulatorisused.

Onlyonetorquereferencelimitisvalidatamoment.Bothpositiveandnegativetorquelimitsdonotex-
ceedthemaximumtorqueoftheservodriveandmotorand±300.0%oftheratedtorque.

Figure5-87 Torquelimitexample
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1 Setting the torque limit source

ThetorquelimitsourceissetinH07-07.Afterthetorquelimitisset,theservodrivetorquereferenceisre-
strictedtobewithinthetorquelimit.Afterthetorquereferencereachesthelimit,themotorrunsaccord-
ingtothetorquelimit.Thetorquelimitmustbesetaccordingtotheloadconditions.Ifthesettingisvery
small,themotoracceleration/decelerationtimeisprolonged,andtheactualmotorspeedmaynotreach
therequiredvaluewhenrunningatconstantspeed.

☆ Relatedparameters:

Para. Name ValueRange Unit Function

Set-
ting
Con-
dition

Effec-
tive
Time

Default

H07-07 Torquelimitsource

0:Forward/Reverse
internaltorquelimit

1:Forward/Reverse
externaltorquelimit

2:T-LMTasexternal
torquelimit

3:Smallerofforward/
reverseexternal
torquelimitandT-LMT
asexternaltorque
limit

4:Switchoverbetween
forward/reverseexter-
naltorquelimitand
externalT-LMTtorque
limit

-
Selectsthetorquelimit
source.

At
stop

Im-
medi-
ately

0

Figure5-88 Torquelimitsource

Thefollowingfiguresshowthetorquelimitcurveswhentheabsolutetorquereferenceinputfromthe
hostcontrollerisgreaterthanthetorquelimit.

1) H07-07setto0:Forward/Reverseinternaltorquelimit

ThetorquereferencelimitvalueisdeterminedbyH07-09andH07-10.
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Figure5-89 TorquelimitcurvewhenH07-07setto0
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2) H07-07setto1:Forward/Reverseexternaltorquelimit

ThetorquereferencelimitvalueisdeterminedbythelogicstateofexternalDIsignals.Theforwardtorque
limitvalueisselectedbetweenH07-09andH07-11.Thereversetorquelimitvalueisselectedbetween
H07-10andH07-12.

Figure5-90 TorquelimitsourcewhenH07-07setto1

Table5-24 DescriptionsofH07-07setto1

StateofDI
Signal

P-CL

OFF ON

N-CL

OFF

ON

AssigntwoDIterminalsoftheservodrivewithFunIN.16(P-CL:forward/reverseexternaltorquelimit)and
FunIN.17(N-CL:reverseexternaltorquelimit),andsettheterminallogics.
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☆ Relatedfunctioncode:

Function
No.

Name FunctionName Description

FunIN.16 P-CL
Forwardexternal
torquelimit

SwitchesthetorquelimitsourcebysettingH07-07(Torque
limitsource).

WhenH07-07setto1:

Valid:Forwardexternaltorquelimitenabled
Invalid:Forwardinternaltorquelimitenabled

WhenH07-07setto3andAIlimitgreaterthanforwardexter-
nallimit:

Valid:Forwardexternaltorquelimitenabled
Invalid:AItorquelimitenabled

WhenH07-07setto4:

Valid:AItorquelimitenabled
Invalid:Forwardinternaltorquelimitenabled

FunIN.17 N-CL
Reverseexternal
torquelimit

SwitchesthetorquelimitsourcebysettingH07-07(Torque
limitsource).

WhenH07-07setto1:

Valid:Reverseexternaltorquelimitenabled
Invalid:Reverseinternaltorquelimitenabled

WhenH07-07setto3andAIlimitsmallerthanReverseexter-
nallimit:

Valid:ReverseexternaltorquelimitvalidInvalid:AItorque
limitenabled

WhenH07-07setto4:

Valid:AItorquelimitenabled
Invalid:Reverseinternaltorquelimitenabled

3) H07-07setto2:T-LMTasexternaltorquelimit

ThetorquelimitisdeterminedbythetorquecorrespondingtotheinputvoltageoftheAIterminalselect-
edinH07-08.

Figure5-91 TorquelimitsourcewhenH7-07setto2
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Figure5-92 TorquelimitcurvewhenH07-07setto2

ForthesettingoftherelationshipbetweenthetorqueandtheanalogvoltageforAI1andAI2,seethede-
scriptionofparametersH03-50toH03-54andH03-81inChapter7.
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4) H07-07setto3:Smallerofforward/reverseexternaltorquelimitandT-LMTasexternaltorquelimit

Forwardtorquelimit:basedontheAIterminalselectedinH07-08.

WhenthelogicoftheexternalDIsignal(P-CL)isinactive,theforwardtorquelimitisdeterminedbythetorquecorre-
spondingtotheinputvoltageoftheAIterminal.

WhenthelogicoftheexternalDIsignal(P-CL)isactive,theforwardtorquelimitisdeterminedbythesmalleroftheval-
ueofH07-11andthetorquecorrespondingtotheinputvoltageoftheAIterminal.

Reversetorquelimit:basedontheAIterminalselectedinH07-08.

WhenthelogicoftheexternalDIsignal(N-CL)isinactive,thenegativetorquelimitisdeterminedbythetorquecorre-
spondingtotheinputvoltageoftheAIterminal.

WhenthelogicoftheexternalDIsignal(N-CL)isactive,thenegativetorquelimitisdeterminedbythesmallerofthe
valueofH07-12andthetorquecorrespondingtotheinputvoltageoftheAIterminal.

Figure5-93 TorquelimitsourcewhenH7-07setto3

Table5-25 DescriptionsofH07-07setto3

StateofDI
Signal

P-CL

OFF ON

N-CL

OFF

ON
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5) H07-07setto4:Switchoverbetweenforward/reverseexternaltorquelimitandexternalT-LMTtorque
limit

Forwardtorquelimit:basedontheAIterminalselectedinH07-08.

WhenthelogicoftheexternalDIsignal(P-CL)isinactive,theforwardtorquelimitisdeterminedbyH07-
09.

WhenthelogicoftheexternalDIsignal(P-CL)isactive,theforwardtorquelimitisdeterminedbythe
torquecorrespondingtotheinputvoltageoftheAIterminal.

Reversetorquelimit:basedontheAIterminalselectedinH07-08.

WhenthelogicoftheexternalDIsignal(N-CL)isinactive,thereversetorquelimitisdeterminedbyH07-
10.

WhenthelogicoftheexternalDIsignal(N-CL)isactive,thereversetorquelimitisdeterminedbythe
torquecorrespondingtotheinputvoltageoftheAIterminal.

Figure5-94 TorquelimitsourcewhenH7-07setto4

Table5-26 DescriptionsofH07-07setto4

StateofDI
Signal

P-CL

OFF ON

N-CL

OFF

ON
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Relatedparameters:

Para. Name
Value
Range

Unit Function
Setting
Condition

Effective
Time

Default

H07-08 T-LMTselection
1-AI1

2-AI2
-

Selectstheanaloginput
channelofthetorquelimit
signal.

Atstop
Immedi-
ately

2

H07-09
Forwardinternal
torquelimit

0to300.0 % Setstheforward/reverse
internaltorquelimitvalue

(100%correspondstothe
ratedtorque).

During
operation

Immedi-
ately

300.0

H07-10
Reverseinternal
torquelimit

0to300.0 %
During
operation

Immedi-
ately

300.0

H07-11
Forwardexternal
torquelimit

0to300.0 % Setstheforward/reverse
externaltorquelimitvalue

(100%correspondstothe
ratedtorque).

During
operation

Immedi-
ately

300.0

H07-12
Reverseexternal
torquelimit

0to300.0 %
During
operation

Immedi-
ately

300.0

2 Setting the torque limit DO source

Whenthetorquereferencereachesthetorquelimit,theservodriveoutputsthetorquelimit
signal(FunOUT.7:C-LT,torquelimit)tothehostcontroller.AssignaDOterminaloftheservo
drivewithFunOUT.7andsettheterminallogic.

☆ Relatedfunctioncode:

Function
No.

Name FunctionName Description

FunOUT.7 C-LT Torquelimit

Valid:Theservodrivetorquereferencereachesthetorquelimit
andisrestrictedtothisvalue.
Invalid:Theservodrivetorquereferencedoesnotreachthe
torquelimit.

5.4.4 Speed Limit in Torque Control

Inthetorquecontrolmode,ifthetorquereferenceisgreaterthantheloadtorqueontheme-
chanicalside,themotorkeepsaccelerating,whichmaycauseoverspeedanddamagetothe
machine.Themotorspeedneedstobelimitedtoprotectthemachine.

Figure6-103Speedlimitintorquecontrol

1 Setting the speed limit source
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Inthetorquecontrolmode,thespeedlimitsourceisdefinedinH07-17.Afterthespeedlimitisset,the
actualmotorspeedisrestrictedtobewithinthespeedlimit.Afterthemotorspeedreachesthespeed
limit,themotorkeepsrunningatthislimitconstantly.Thespeedlimitmustbesetaccordingtotheload
conditions.

☆ Relatedparameters:

Para. Name ValueRange Unit Function
Setting

Condition
Effective
Time

Default

H07-17 Speedlimitsource

0:Internalspeedlimit

1:V-LMTasexternal
speedlimit

2:ValueofH07-19or

H07-20usedas
internalspeedlimit
throughDI

-

Selectsthespeed
limitsourceinthe
torquecontrol
mode.

Immediately
During
opera-
tion

0

Figure5-95 Speedlimitsource

1) H07-17setto0:Internalspeedlimit

ThespeedlimitindifferentmotordirectionsisdeterminedbyH07-19andH07-20.
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Table5-27 SpeedlimitcurvewhenH07-17setto0

2) H07-17setto1:Externalspeedlimit

ThevoltageforspeedlimitisinputfromtheAIterminalsetinH07-18.Whenthespeedlimitcorrespond-
ingtotheAIvoltageissmallerthantheinternalspeedlimit(H07-19orH07-20),thespeedlimitcorre-
spondingtotheAIvoltageisvalid.WhenthespeedlimitcorrespondingtotheAIvoltageisgreaterthan
theinternalspeedlimit(H07-19orH07-20),theinternalspeedlimitisvalid.

Figure5-96 SpeedlimitcurvewhenH07-17setto1

3) H07-17setto2:speedlimitselectedviaDI

H07-19orH07-20isselectedasthepositive/negativespeedlimitbasedonthelogicoftheDIsignal.

Tousethisfunction,assignaDIterminaloftheservodrivewithFunIN.36(V-LmtSel,internalspeedlimit
source)andsettheterminallogic.

☆ Relatedfunctioncode:

Function
No.

Name FunctionName Description

FunIN.36 V_LmtSel Internalspeedlimitsource

Invalid:H07-19usedasinternalpositive/negativespeed
limit

Valid:H07-20usedasinternalpositive/negativespeed
limit

Table5-28 Speedlimitdescription

V_LmtSel

OFF ON
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☆ Relatedparameters:

Para. Name
Value
Range

Unit Function
Setting
Condition

Effective
Time

Default

H07-18 V-LMTselection
1-AI1

2-AI2
-

Selectstheanaloginputchan-
nelwhenV-LMTisusedasthe
speedlimitsource.

Immediate-
ly

During
opera-
tion

1

H07-19
Positivespeedlimit/
Speedlimit1inthe
torquecontrolmode

0to6000 RPM
Setsthepositivespeedlimit/
speedlimit1inthetorquecon-
trolmode.

Immediate-
ly

During
opera-
tion

3000

H07-20
Negativelimit/Speed
limit2inthetorque
controlmode

0to6000 RPM
Setsthenegativespeedlimit/
speedlimit2inthetorquecon-
trolmode.

Immediate-
ly

During
opera-
tion

3000

2 Setting the speed limit DO source

Inthetorquemode,whentheabsolutevalueoftheactualmotorspeedexceedsthespeedlimitforthe
timeofH07-40,theservodriveregardsthatthemotorspeedislimitedandoutputsthespeedlimitsignal
(FunOUT.8:V-LT)tothehostcontroller.Ifanyoftheconditionsisnotmet,thespeedlimitsignalisinac-
tive.

Thespeedlimitsignal(FunOUT.8:V-LT)isjudgedonlyinthetorquecontrolmodeandservorunningsta-
tus.

AssignaDOterminaloftheservodrivewithFunOUT.8andsettheterminallogic.

Figure5-97 ExampleofspeedlimitDOwaveform

☆ Relatedfunctioncode:
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Function
No.

Name
Function
Name

Description

FunOUT.8 V-LT Speedlimit
Invalid:Themotorspeeddoesnoteachthespeedlimit.

Valid:Themotorspeedreachesthespeedlimitandaspeedloopisbuiltinter-
nallybasedonthespeedlimit.

5.4.5 Torque Reached Output

Thisfunctionisusedtodeterminewhethertheactualtorquereferencereachesthesettingrange.
Whentheactualtorquereferencereachesthethreshold,theservodriveoutputstherelatedDOsignal
(FunOUT.18:ToqReach,torquereached)tothehostcontroller.

Figure5-98 Exampleoftorquereachedoutputwaveform

A:Actualtorquereference(H0B-02)

B:Basevaluefortorquereached(H07-21)

C:Validvaluefortorquereached(H07-22)

D:Invalidvaluefortorquereached(H07-23)

CandDareoffsetsonthebasisofB.

ThetorquereachedDOsignalbecomesactivewhentheactualtorquereferencemeetsthecondition:

|A|≥B+C
Otherwise,thetorquereachedDOsignalremainsinactive.

ThetorquereachedDOsignalbecomesinactivewhentheactualtorquereferencemeetsthecondition:

|A|<B+D
Otherwise,thetorquereachedDOsignalremainsactive.
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Figure5-99 Torquereachedoutputactivedescription

☆ Relatedparameters:

Para. Name ValueRange Unit Function
Setting
Condition

Effective
Time

Default

H07-21
Basevaluefor
torquereached

0to300.0 %

Setsthebasevaluefor
torquereached

(100%correspondstothe
ratedtorque).

During
operation

Immedi-
ately

0

H07-22
Validvaluefor
torquereached

0to300.0 %

Setstheoffsetthreshold
fortorquereachedvalid

(100%correspondstothe
ratedtorque).

During
operation

Immedi-
ately

20.0

H07-23
Invalidvaluefor
torquereached

0to300.0 %

Setstheoffsetthreshold
fortorquereachedinvalid

(100%correspondstothe
ratedtorque).

During
operation

Immedi-
ately

10.0

Tousethetorquereachedfunction,assignaDOterminaloftheservodrivewithfunction18(FunOUT.18:
ToqReach,torquereached)andsettheterminallogic.

☆ Relatedfunctioncode:

FunctionNo. Name FunctionName Description

FunOUT.18 ToqReach Torquereached

Valid:Absolutevalueoftorquereferencereachingthe
setpoint
Invalid:Absolutevalueoftorquereferencesmallerthan
thesetpoint

5.4.6 Function Code Block Diagram of Torque Control Mode
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5.5  Hybrid Control Mode

Thehybridcontrolmodemeansthattheservodrivecanswitchbetweendifferentcontrolmodeswhen
theS-ONsignalisactiveandtheservostatusis"run".Switchoverbetweenthefollowingmodesissup-
ported:

■ Torquemode↔ Speedmode

■ Speedmode↔ Positionmode

■ Torquemode↔ Positionmode

■ Speedmode↔ Positionmode↔ Torquemode
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SetH02-00ontheoperatingpanelorInovancesoftwaretooltoswitchbetweenmodes.

☆ Relatedparameters:

Para. Name ValueRange Function
Setting
Condition

Effective
Time

Default

H02-00 Controlmode

0:Speedmode

1:Positionmode

2:Torquemode

3:Torquemode↔ Speed
mode

4:Speedmode↔ Position
mode

5:Torquemode↔ Position
mode

6:Torquemode↔ Speed
mode↔ Positionmode
8:CANopencontrolmode(ap-
plicableto-COmodelsonly)

Setsthecontrol
modeoftheser-
vodrive.

Atstop
Immedi-
ately

1

Settheservodriveparametersindifferentcontrolmodesbasedonthemechanicalstructureandspecifi-
cations.Fordetails,seethedescriptionofH02-00inChapter7.

H02-00setto3/4/5:AssignaDIterminaloftheservodrivewithfunction10(FunIN.10:M1_SEL,mode
switchover1)anddeterminetheactivationlogicoftheDIterminal.
H02-00setto6:AssigntwoDIterminalsoftheservodrivewithfunction10(FunIN.10:modeswitchover1)
andfunction11(FunIN.11:modeswitchover2)anddeterminetheactivationlogicoftheDIterminals.

☆ Relatedfunctioncode:

Function
No.

Name FunctionName Function

FunIN.10 M1_SEL
Modeswitcho-
ver1

Usedtoswitchthecontrolmodeswhentheservodrivestatusis"run".

H02-00 M1_SELTerminalLogic ControlMode

3
Inactive Torquemode
Active Speedmode

4
Inactive Speedmode
Active Positionmode

5
Inactive Torquemode
Active Positionmode

FunIN.11 M2_SEL
Modeswitcho-
ver2

Usedtoswitchthecontrolmodeswhentheservodrivestatusis"run".

H02-00
M2_SELTermi-
nalLogic

M1_SELTermi-
nalLogic

ControlMode

6
Active Positionmode

Active Inactive Speedmode
Inactive Inactive Torquemode

5.6  Description of Absolute System

5.6.1 Overview
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Theabsoluteencoderconsistsofadetecteddesignedtodetectapositionwithinonerevolutionandacu-
mulativerevolutioncounterdesignedtodetectthenumberofrevolutions.Within8388608(223)resolution
forsingleturn,theencodercanrecorddataof16-bitmulti-turndata.Theabsolutesystemcomposedof
theabsoluteencoderworksintheabsolutepositionlinearmodeortheabsolutepositionrotationmode,
andcanbeusedinposition,speed,andtorquecontrolmodesoftheservodrive.Thesystemkeepsdata
battery-backedatservodrivepower-offandcalculatesthemechanicalabsolutepositionafterservodrive
power-on,andthereforerepeathomingoperationisnotrequired.

WhenusingtheabsoluteencoderoftheIS810Pseriesservodrive,setH00-00to14101(Inovance23-bit
absoluteencoder)andsetH02-01(Absolutesystemselection)basedonactualconditions.Er.731(Encoder
batteryfault)isreportedwhenthebatteryisconnectedforthefirsttime.SetH0D-20to1toresetthefault
andperformthehomingoperation.

Note:WhenyouchangeH02-02(Rotationdirection)orH0D-20(Absoluteencoderresetselection),an
abruptchangeoccursintheencoderabsoluteposition,causingchangeoftheabsolutepositionrefer-
ence.Therefore,youneedtoperformthehomingoperation.Whenthehomingfunctionisenabled,the
servodriveautomaticallycalculatesthedeviationbetweenthemechanicalabsolutepositionandthe
encoderabsolutepositionafterhomingiscompletedandstoresthevalueintheEEPROM.

5.6.2 Relevant Parameter Setting

1 Absolute system setting

SetH00-00to14101toselectInovancebitwith23-bitabsoluteencoderandselecttheabsoluteposition
modeinH02-01.

Para. Name ValueRange Function

Set-
ting
Con-
di-
tion

Effec-
tive

Time

De-
fault

H00-00 MotorSN

14000:Inovancemotorwith20-bit
incrementalencoder

14101:Inovancemotorwith23-bit
absoluteencoder

SelectstheInovance
motorwith23-bitab-
soluteencoder.

At
stop

Next
pow-
er-on 14000

H00-08
Absoluteencoder
type

14100:Multi-turnabsoluteencoder

Others:Single-turnabsoluteencod-
er

Selectstheabsolute
encodertype.

At
stop

Next
pow-
er-on

0

H02-01
Absolutesystem
selection

0:Incrementalpositionmode

1:Absolutepositionlinearmode

2:Absolutepositionrotationmode

Selectstheabsolute
positionmode.

At
stop

Next
pow-
er-on 0

NOTE

◆ Intheabsolutepositionmode,thesystemautomaticallydetectsthemotorSNtocheckwhether
theabsoluteencodermotorisused.Ifthesettingisincorrect,Er.122(Productmodelnotmatching
theabsolutepositionmode)isreported.

2 Absolute position linear mode

Para. Name
Value
Range

Function
Setting
Condition

Effective

Time

Default

H0B-07
Absolutepositioncount-
er

-

Indicatesthepresentabso-
luteposition(referenceunit)
ofthemotorintheposition
controlmode.

Atdisplay - 0
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H0B-58
Mechanicalabsolute
position(low32bits)

-
Displayspositionconverted
fromtheloadpositionto
thepositionatmotorsidein
theabsolutepositionlinear
modeorabsoluteposition
rotationmode.

Atdisplay - 0

H0B-60
Mechanicalabsolute
position(high32bits)

- Atdisplay - 0

H0B-77
Absolutepositionof
absoluteencoder(low
32bits)

-
Displaystheabsolutepo-
sitionfeedbackfromthe
absoluteencoder.

Atdisplay - 0

H0B-79
Absolutepositionof
absoluteencoder(high
32bits)

- Atdisplay - 0

Thismodeisapplicabletothescenariowheretheloadtravelrangeiffixedandtheencodermulti-turn
datadoesnotoverflow,forexample,ballscrewtransmissionmachine.

Figure5-100 Diagramofballscrewtransmissionmachine

Assumethatthemechanicalabsoluteposition(H0B-58andH0B-60)isPM;theencoderabsoluteposition
isPE[range:–238to+(238–1)];thepositionoffsetoftheabsolutepositionlinearmode(H05-46andH05-
48)isPO.TheirrelationshipisPM=PE–PO.

Assumethattheelectronicgearratiois andthemechanicalabsoluteposition(refer-
enceunit)isH0B-07,thenH0B-07=PM/( ).

Thepositionoffsetoftheabsolutepositionlinearmode(H05-46andH05-48)is0bydefault.Ifthehom-
ingoperationisperformed,theservodriveautomaticallycalculatesthedeviationbetweentheencoder
absolutepositionandthemechanicalabsoluteposition,grantsvaluestoH05-46andH05-48,andstores
thevaluesinEEPROM.

Theencodermulti-turndatarangeoftheabsolutepositionlinearmodeis–32768to+32767.Ifthenum-
berofforwardrevolutionsisgreaterthan+32767orthenumberofreverserevolutionsissmallerthan
–32768,theEr.735isreported,indicatingthattheencodermulti-tunoverflowfault.SetHThevaluerange
ofH09-01(Rigiditylevel)is0to31.Thelevel0indicatestheweakestrigidity0A-36toshieldthisfault.

3 Absolute position rotation mode
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Para. Name ValueRange Unit Function
Setting
Condition

Effective
Time

Default

H05-50

Mechanicalgearratio
in

absolutepositionro-
tationmode(numer-
ator)

1to65535 1
Setsthegearratio
betweentheload
andthemotorme-
chanicaltransmis-
sionintheabsolute
positionrotation
mode.Itisvalid
whenbothH05-52
andH05-53are0.

Atstop
Immedi-
ately

65535

H05-51

Mechanicalgearratio
in

absolutepositionro-
tationmode(denom-
inator)

1to65535 1 Atstop
Immedi-
ately

1

H05-52

Pulsesperload
revolutioninabso-
lutepositionrotation
mode(encoderunit,
low32bits)

0to4294967295
En-
coder
unit

Definesthenumber
ofpulsesperrevo-
lutionoftherotary
loadintheabsolute
positionrotation
mode.

Atstop
Immedi-
ately

0

H05-53

Pulsesperload
revolutioninabso-
lutepositionrotation
mode(encoderunit,
high32bits)

0to127
En-
coder
unit

Atstop
Immedi-
ately

0

H0B-58
Mechanicalabsolute
position(low32bits)

-
En-
coder
unit

Displaysposition
convertedfromthe
loadpositiontothe
positionatmotor
sideintheabsolute
positionlinearmode
orabsoluteposition
rotationmode.

Atdisplay - 0

H0B-60
Mechanicalabsolute
position(high32bits)

-
En-
coder
unit

Atdisplay - 0

H0B-77
Absoluteposition
ofabsoluteencoder
(low32bits)

-
En-
coder
unit

Displaystheabsolute
positionfeedback
fromtheabsolute
encoder.

Atdisplay - 0

H0B-79
Absoluteposition
ofabsoluteencoder
(high32bits)

-
En-
coder
unit

Atdisplay - 0

H0B-81
Single-turnposition
oftherotatingload
(low32bits)

-
En-
coder
unit

Setsthemotorposi-
tionconvertedfrom
therotatingloadsin-
gle-turnpositionin
theabsoluteposition
rotationmode.

Atdisplay - 0

H0B-83
Single-turnposition
oftherotatingload
(high32bits)

-
En-
coder
unit

Atdisplay - 0

H0B-85
Single-turnposition
oftherotatingload

-
Refer-
ence
unit

Setstherotatingload
single-turnposition
intheabsoluteposi-
tionrotationmode.

Atdisplay - 0
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Thismodeisapplicabletothescenariowheretheloadtravelisnotlimitedandthenumberofmotorsin-
gle-directionrevolutionsissmallerthan32767,asshowninthefollowingfigure.

Figure5-101 Rotatingload

TheservodrivecalculatesthemechanicalabsolutepositionbasedonH05-52andH05-54.IfbothH05-52

andH05-54are0,theservodrivecalculatesthemechanicalabsolutepositionbasedonH05-50andH05-

51.AssumethattheencoderresolutionREis223andtheencoderpulseswithinonerevolutionoftheload

isRM.WhenH05-52orH05-54isnot0,RM=H05-54c232+H05-52.WhenbothH05-52andH05-54are0,RM

=RE223× -1
H0550
H0551 .

Assumethattheelectronicgearratiois andthemechanicalabsolute

position(referenceunit)isH0B-07,thenH0B-07=PM/( ).

Thefollowingfigureshowstherelationshipbetweentherotatingloadsingle-turnpositionandtherevolv-

ingstageposition.

Figure5-102 Relationshipbetweentherotatingloadsingle-turnpositionandtherevolvingstageposition

Thefollowingfigureshowstherelationshipbetweentheencoderfeedbackpositionandtherotatingload
single-turnposition:
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Figure5-103 Relationshipbetweentheencoderfeedbackpositionandtherotatingloadsingle-turnposition

Themulti-turndatarangeisnotlimitedintheabsolutepositionrotationmodeandEr.735canbeshield-
ed.

4 Encoder feedback data

Theencoderfeedbackdatacanbedividedintoencoderrevolutionsandpositionoftheencoderwithinoneturn.The
encoderrevolutiondatafeedbackisnotavailableintheincrementalpositionmode.

Para. Name ValueRange Unit Function
Setting

Condition
Effective
Time

Default

H0B-70
Numberofabsolute
encoderrevolutions

- r

Displaysthenum-
berofabsolute
encoderrevolu-
tions.

Atdisplay - 0

H0B-71
Positionoftheabso-
luteencoderwithin
oneturn

-
Encoder
unit

Displaysthe
absoluteposition
feedbackfrom
theabsoluteen-
coderwithinone
turn.

Atdisplay - 0

5 Encoder multi-turn overflow fault selection

Intheabsolutepositionlinearmode,setH0A-36toshieldtheencodermulti-turnoverflowfault.

Para. Name
Value
Range

Unit Function
Setting
Condition

Effective
Time

Default

H0A-36
Encodermulti-turn
overflowfaultselec-
tion

0:Nothide

1:Hide
-

Setswhethertoshield
theencodermulti-turn
overflowfault.

Atstop
Immedi-
ately 0

6 Encoder reset selection

SetH0D-20todeterminewhethertoresettheencoderinternalfaultsandencoderfeedbackmulti-turn
data.
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Para. Name ValueRange Unit Function
Setting
Condition

Effective
Time

Default

H0D-20
Absoluteencoder
resetselection

0:Nooperation

1:Resetfaults

2:Resetfaultsand
multi-turndata

-

Setswhethertoreset
theencoderinternal
faultsandencoder
feedbackmulti-turn
data.

Atstop
Immedi-
ately 0

NOTE

◆ WhenyousetH0D-20to2andthefaultsandmulti-turndataarereset,anabruptchangeoccursin
theencoderabsoluteposition,andyouneedtoperformthehomingoperation.

5.6.3 Precautions for Battery Box of Absolute System

Er.731(Encoderbatteryfault)isreportedwhenthebatteryisconnectedforthefirsttime.SetH0D-20to1
toresetthefaultandperformthehomingoperation.

Whenthedetectedbatteryvoltageissmallerthan3.0V,Er.730(Encoderbatterywarning)occurs.Replace
thebatteryasfollows:

■ Step1:Powerontheservodriveandmakeitenteranon-runningstate.

■ Step2:Replacethebattery.

■ Step3:TheservodriveautomaticallyresetsEr.730.Ifthereisnootherwarning,theservodriveruns
normally.

NOTE

◆ Whentheservodriveispoweredoff,ifyoureplacethebatteryandpowerontheservodriveagain,
Er.731isreportedandanabruptchangeoccursinthemulti-turndata.SetH0D-20to1toresetthe
faultandperformthehomingoperationagain.
◆ Duringpower-offtheservodrive,ensurethatthemaximummotorspeeddoesnotexceed6000
RPM,sothattheencoderpositioncanberecordedcorrectly.
◆ Storetheencoderunderrequiredambienttemperatureandwithitsbatterysecurelyconnected
andadequatelycharged.Failuretocomplymaycausetheencodertolosethepositioninformation.

5.6.4 Soft Limit Function

Traditionalhardwarelimitfunction:Thisfunctionisimplementedbyinputtingtheexternalsensorsignal
totheCN1terminaloftheservodrive.

Figure5-104 Installationoflimitswitches

Softlimitfunction:Theservodrivecomparestheinternalpositionfeedbackwiththelimitposition,and
alarmsandstopswhendeterminingthatthemotorexceedsthelimitposition.Thisfunctionisapplicable
inboththeabsolutepositionmodeandincrementalpositionmode.Intheincrementalpositionmode,
setH0A-40to2,andtheservodriveperformshomingtofindthemechanicalhomeafterpower-onand
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thenenablesthesoftlimitfunction.

1 Comparison between traditional hardware limit function and soft limit function

TraditionalHardwareLimitFunction SoftLimitFunction

1
Restrictedtolinearmovementandsingle-turn
rotationmovement.

1
Applicabletobothlinearmovementandrotation
movement.

2 Externalmechanicallimitswitchrequired 2
Hardwarenotrequired,eliminatingmalfunctiondue
topeercablecontact

3 Cannotjudgemechanicalslip

3
Preventingmechanicalslipandabnormalaction
withinternalpositioncomparison4

Cannotjudgeoralarmmachineoutoflimitposi-
tionafterpower-off
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2 Parameters of soft limit function

Para. Name ValueRange Unit Function

Set-
ting
Con-
di-
tion

Effec-
tive
Time

Default

H0A-40 Softlimitfunction

0:Disabled

1:Enabledimmediately
afterpower-on

2:Enabledafterhoming

1
Determineswhetherto
enablethesoftlimitfunc-
tion.

At
stop

Im-
me-
di-
ately

0

H0A-41
Max.absoluteposi-
tionlimit

–2147483648to

+2147483647

Refer-
ence
unit

Specifiesthemaximum
absolutepositionlimitfor
thesoftlimitfunction.

At
stop

Im-
me-
di-
ately

2147483647

H0A-43
Min.absoluteposi-
tionlimit

–2147483648to

+2147483647

Refer-
ence
unit

Specifiestheminimum
absolutepositionlimitfor
thesoftlimitfunction.

At
stop

Im-
me-
di-
ately

–2147483648

■ WhenH0A-40issetto0,thesoftlimitfunctionisdisabled.

■ WhenH0A-40issetto1,thesoftlimitfunctionisenabledimmediatelyaftertheservodriveispow-
eredon.Whentheabsolutepositioncounter(H0B-07)isgreaterthanthevalueofH0A-41,theservo
drivereportsthewarningEr.950andstopsattheforwardlimit.Whentheabsolutepositionencoun-
ter(H0B-07)issmallerthanthevalueofH0A-43,theservodrivereportsthewarningEr.952andstops
atthereverselimit.

■ WhenH0A-40issetto2,thesoftlimitfunctionisenabledafterhomingatpoweron.Whentheabso-
lutepositioncounter(H0B-07)isgreaterthanthevalueofH0A-41,theservodrivereportsthewarning
Er.950andstopsattheforwardlimitafterhoming.Whentheabsolutepositionencounter(H0B-07)is
smallerthanthevalueofH0A-43,theservodrivereportsthewarningEr.952andstopsatthereverse
limitafterhoming.

■ WhenH0A-41issmallerthanH0A-43,thevaluesofthesetwoparametersareexchanged.

5.7 Auxiliary Functions

Theservodriveprovidesthefollowingauxiliaryfunctionstoensureproperrunningoftheservosystem.

5.7.1 Software Reset

Whenafault(notNo.1non-resettablefault)occursinthenon-runningstate,theservodriveneedstobe
poweredoffandthenonagainbutthefielddoesnotpermitpower-off.Inthiscase,youcanusethesoft-
wareresetfunction.

☆ Relatedparameters:

Para. Name ValueRange Function
Setting
Condition

Effective
Time

Default

H0D-00
Software
reset

0:Nooperation

1:Enabled

Programsintheservodrivearereset
automatically(similartothepro-
gramresetuponpower-on)afterthe
softwareresetfunctionisenabled,
withouttheneedforapowercycle.

Atstop
Immedi-
ately

0

5.7.2 Motor Protection
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1 Motor overload protection

Aftertheservomotorisenergized,itgeneratesheatandreleasesittothesurroundingenvironmentdue
tothethermaleffectofcurrent.Theservodriveprovidesmotoroverloadprotectiontoprotectthemotor
againstdamageduetohightemperaturewhentheheatgeneratedexceedstheheatreleased.

Setthemotoroverloadprotectiongain(H0A-04)toadjustthereporttimeofthefaultEr.620(Motorover-
loadfault).UsethedefaultvalueofH0A-04ingeneralconditions.However,whenoneofthefollowing
conditionsoccurs,modifyH0A-04basedonactualmotortemperature:

■ Theservomotoroperatesinenvironmentswithhightemperature.

■ Theservomotorisincyclicmotionfeaturingashortmotioncycleandfrequentacceleration/deceler-
ation.

YoucansetH0A-26to1toshieldmotoroverloaddetectionwhenyouensurethatthemotorwillnotbe
damaged.

◆ Takecautionwhenusingthemotoroverloadshieldingfunctionasitmayeasilyleadtomotor
damage.

☆ Relatedparameters:

Para. Name ValueRange Unit Function
Setting
Condition

Effective
Time

Default

H0A-04
Motoroverload
protectiongain

50to300 %
Determinesthemotor
overloaddurationbefore
Er.620isreported.

Atstop
Immedi-
ately

100

H0A-26
Motoroverload
shielding

0:Notshield

1:Shield
-

Setswhethertoshield
themotoroverloadfault
(Er.620)andmotorover-
loadwarning(Er.909)
functions.

Atstop
Immedi-
ately

0

2 Locked rotor over-temperature protection

Theservodriveprovidesover-temperatureprotectiontoprotectthemotoragainstdamageduetohigh
temperaturecausedbyseriousmotorheatingwhenthedurationofrotorlocked(themotorspeedisal-
most0andtheactualcurrentisverylarge)exceedstheallowabletime.

Setthetimethresholdforlockedrotorover-temperatureprotection(H0A-32)toadjustthereporttimeof
Er.630.SetH0A-33todeterminewhethertoenabletheprotectionfunction(enabledbydefault).

◆ Takecautionwhendeterminewhethertoshieldthemotorlockedrotorover-temperaturepro-
tectionasitmayeasilyleadtomotordamage.

☆ Relatedparameters:

Para. Name ValueRange Unit Function
Setting
Condition

Effective
Time

Default
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H0A-32

Timewindow
oflockedrotor
over-temperature
protection

10to65535 ms

Setsthedu-
rationtimeof
Er.630before
itisdetected
bytheservo
drive.

During
operation

Immedi-
ately

200

H0A-33
Lockedrotor
over-temperature
protection

0:Shielddetection

1:Enabledetection
-

Defines
whetherto
enablethe
detectionfor
Er.630.

During
operation

Immedi-
ately

1

1) Motoroverspeedprotection

Averylargemotorspeedcausesdamagetothemotorormachine.Theservodriveprovidesmotorover-
speedprotection.

◆ Theservodrivealsoprovidesrunawayprotectiontopreventthesituationwherethemotoris
outofcontrolandstalloccurs.
◆ Intheapplicationswherethemotordrivesverticalaxisorisdrivenbyload,setH0A-12to0to
disablerunawayfaultdetection.Usethissettingwithcaution.

☆ Relatedparameters:

Para. Name ValueRange Unit Function
Setting

Condition
Effective
Time

Default

H0A-08
Overspeed
threshold

0to10000 RPM

Setsthemotorspeed
thresholdatwhich
Er.500(Runaway
fault)isdetected.

Duringopera-
tion

Immedi-
ately

0

H0A-12
Runawayprotec-
tionselection

0:Disabled

1:Enabled
-

Defineswhether
toenablerunaway
protection.

Duringopera-
tion

Immedi-
ately

1

Besidesrunawayprotection,theservodriveallowsyoutosetthespeedlimitinthespeedcontrolmode
andtorquecontrolmodetoprotectthemotorandmachine.

5.7.3 DI Filter Time

TheservodriveprovidesnineDIterminals,inwhichDI1toDI7arelow-speedDIterminalsandDI8andDI9
arehigh-speedDIterminals.

Thefollowingtabledescribesthesignallogicoflow-speedDIterminals.

Table5-29 Signallogicoflow-speedDIterminals

Value
TerminalLogicWhenDIFunc-

tionValid
Diagram
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0 Lowlevel

1 Highlevel

2 Risingedge

3 Fallingedge

4 Risingedgeandfallingedge

Thefollowingtabledescribesthesignallogicofhigh-speedDIterminals.

Table5-30 Signallogicofhigh-speedDIterminals

Value
TerminalLogicWhenDIFunc-

tionValid
Diagram

0 Lowlevel

1 Highlevel

2 Risingedge

3 Fallingedge

4 Risingedgeandfallingedge

1 S-ON signal filter setting

AssignaDIterminal(hardwareDIorVDI)withinfunction1(FunIN1:S-ON,servoON).

Ifsignalinterferenceexistsinthisterminal,setthefilterinH02-18.NotethatthetimewidthoftheS-ON
signalmustbegreaterthan(H02-18)+3ms.Otherwise,thesignalisinactive.

2 High-speed DI terminal filter setting

Theservodriveprovidestwohigh-speedDIterminals,withamaximumfrequencyof4kHz.Setthefilter
ofthesetwoterminalsinH0A-19andH0A-20whenthereissignalinterference.

☆ Relatedparameters:
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Para. Name
Value
Range

Unit Function

Set-
ting
Con-
dition

Effec-
tive
Time

De-
fault

H02-18
S-ONfiltertimecon-
stant

0to64 ms
SetsthefiltertimeconstantoftheS-ON
signal.

At
stop

Im-
medi-
ately

0

H0A-19
DI8filtertimecon-
stant

0to
255

25ns
Setsthefiltertimeconstantofthehigh-
speedDI8terminal.

At
stop

Next
pow-
er-on

80

H0A-20
DI9filtertimecon-
stant

0to
255

25ns
Setsthefiltertimeconstantofthehigh-
speedDI9terminal.

At
stop

Next
pow-
er-on

80

5.7.4 Brake Protection Detection Function

Inthescenariowherethemotorwithbrakeisusedforgravityload,iftheinputreferenceis0andthe
speedislowerthan10RPMaftertheZ-shaftservoisenabled,theservodrivereportsthefaultEr.625after
detectingthatthetorqueoftheservomotorremainssmallerthan70%ofthegravityloadfor200mswith
theinitial500msrunning.Thisindicatesthatthebrakeisnotreleasedproperly.

Theservodrivedetectswhetherthebrakeisactuallyclosedafterissuingthebrakeapplycommand.If
detectingthatthemotorrotatesfortworevolutionsafterthebrakeclosecommandisissued,theservo
drivereportsthewarningEr.626.

SetH0D-24to1toenabletheZ-shaftgravityloadauto-tuningfunction.Afterauto-tuningissuccessful,the
valueofH0D-24isrestoredto0.Theauto-tuningconditionsare:
TheS-ONsignalisswitchedonandthebrakeisreleased.
Theinputreferenceremains0andthespeedremainssmallerthan10RPMfor128ms.
Theauto-tuningresultsarestoredinH0A-48.

☆ Relatedparameters:

Para. Name
Value
Range

Unit Function
Setting
Condition

Effective
Time

Default

H0A-47
Brakeprotection
detectionfunction

0:Disabled

1:Enabled
-

Setswhethertoenablethebrake
protectiondetectionfunction.

During
operation

Immedi-
ately

0

H0A-48
Detectedgravity
loadvalue

0to300.0 %
Displaysthedetectedgravity
load.Youcanalsosetthisparam-
etermanually.

During
operation

Immedi-
ately

30.0

H0D-24
Gravityloadau-
to-tuning

0:Disabled

1:Enabled
-

Setswhethertoenablethegravity
loadauto-tuningfunction.

During
operation

Immedi-
ately

0
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Chapter 6   Adjustment
6.1 Overview

Theservodriveisrequiredtorunthemotorwithminimaldelayandmaximumaccuracyaccordingto
commandsfromthehostcontrollerorinternalsetting.Forthispurpose,servogainmustbeadjusted
accordingly.

Figure6-1 Gainsettingexample

                 
Positionloopgain:40.0Hz

Speedloopgain:200.0Hz

Speedloopintegraltimeconstant:
100.00ms

Speedfeedforwardgain:0

Loadinertiaratio:30

Positionloopgain:200.0Hz

Speedloopgain:25.0Hz

Speedloopintegraltimeconstant:
50.00ms

Speedfeedforwardgain:0

Loadinertiaratio:30

Positionloopgain:200.0Hz

Speedloopgain:25.0Hz

Speedloopintegraltimeconstant:
50.00ms

Speedfeedforwardgain:50.0%

Loadinertiaratio:30

    

Servogaincanbeadjustedbysettingmultipleparametersthataffecteachother,includingpositionloop
gain,speedloopgain,filter,andloadmomentofinertiaratio.Ensurethattheseparametersarebalanced
duringadjustment.

◆ Beforegaintuning,performjoggingandensurethatthemotorcanrunnormally.

Thefollowingfigureshowsthegeneralflowchartforgaintuning.
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Figure6-2 Step

Table6-1 Descriptionofgaintuning

Step Function Reference

1
Inertiaau-
to-Tuning

Offline
Theservodrivecalculatestheloadinertiaratioautomatically
throughinertiaauto-tuning.

6.2.1

Online
Thehostcontrollersendsacommandtomakethemotorrotate,
andtheservodrivecalculatestheloadinertiaratioinrealtime.

6.2.2

2 Automaticgainadjustment
Theservodrivegeneratesagroupofgainparametersbasedon
thecorrectinertiaratio.

6.3
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3
Manualgain
adjustment

Basicparame-
ters

Whenautomaticgainadjustmentcannotproducesatisfactory
results,manuallyfine-tunethegaintoachievebetterresult.

6.4.1

Reference
filter

Filterthepulseinput,positionreference,andanaloginput. 6.4.3

Feedforward
gain

Improvesthefollow-upbehavior. 6.4.4

PDFFcontrol
Adjuststhespeedloopcontrolmodetoimprovetheanti-inter-
ferencecapabilityathigh/lowfrequencyrange.

6.4.5

Torquedistur-
banceobserv-

er
Improvestheresistanceagainsttorquedisturbance. 6.4.6

4
Vibrationsup-
pression

Suppression
ofmechanical
resonance

Suppressesmechanicalresonancethroughthenotch. 6.6.1

Suppressionof
low-frequency
resonance

Activatesthefilterusedtosuppresslow-frequencyresonance. 6.6.2

6.2 Inertia Auto-Tuning

Theloadinertiaratio(H08-15)iscalculatedthroughthefollowingformula:

Theloadinertiaratioisacriticalparameteroftheservosystem.Acorrectloadinertiaratiofacilitates
commissioning.

Youcansettheloadinertiaratiomanuallyorgettheinertiaratiothroughinertiaauto-tuning.

Thefollowingtwoinertiaauto-tuningmodesareavailable:

1 Offline inertia auto-tuning

Toenableofflineinertiaauto-tuning,useH0D-02(Offlineinertiaauto-tuning)andmakethemotorrotate
andexecuteinertiaauto-tuningthroughtheoperatingpanel.Offlineinertiaauto-tuningdoesnotinvolve
thehostcontroller.

2 Online inertia auto-tuning

Sendacommandtotheservodrivethroughthehostcontrollertomakemotoractaccordinglytofinish
inertiaauto-tuning.Onlineinertiaauto-tuninginvolvesthehostcontroller.

◆ Thefollowingrequirementsmustbemettoensurecorrectcalculationoftheloadinertiaratio:
◆ Theactualmaximummotorspeedisgreaterthan150RPM.
◆ Theactualaccelerationrateduringacceleration/decelerationishigherthan3000RPM/s.
◆ Theloadtorqueisstable,withoutdramaticchange.
◆ Theactualloadinertiaratiodoesnotexceed120.
◆ Iftheactualloadinertiaratioisverylargeandthedrivegainislow,motoractionwillbeslow,
whichcannotmeettherequirementsformaximummotorspeedandactualaccelerationrate.In
thiscase,increasethespeedloopgaininH08-00andperforminertiaauto-tuningagain.
◆ Ifvibrationoccursduringauto-tuning,stopauto-tuningimmediatelyanddecreasethegain.
◆ Theinertiaauto-tuningmayfailwhenthebacklashofthetransmissionmechanismislarge.
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6.2.1 Offline Inertia Auto-Tuning

Beforeofflineinertiaauto-tuning,confirmthefollowingitems:

1) Themotor'smovementtravelmeetsthefollowingtworequirements:

2) Themovementtravelofaboveoneresolutionisreservedintheforwardandreversedirectionseach
betweenthemechanicallimitswitches.

Thelimitswitcheshavebeeninstalledandtherequiredmovementtravelisreservedtopreventovertrav-
elwhichmaycauseaccidentsduringauto-tuning.

3) TherequirementsofH09-09(Numberofmotorrevolutionsperinertiaauto-tuning)aremet.

ViewthecurrentvaluesofH09-06(Maximumspeedforinertiaauto-tuning),H09-07(Timeconstantfor
acceleratingtothemaximumspeedduringinertiaauto-tuning),andH09-09.Ensurethatthemovement
travelofthemotoratthestoppositionisgreaterthanthevalueofH09-09;otherwise,decreaseH09-06or
H09-07untiltherequirementsaremet.

4) EstimatethevalueofH08-15(Loadinertiaratio).

WhenH08-15issetto1.00(defaultvalue)buttheactualloadinertiaratioisgreaterthan30.00,themotor
runsslowly,resultingininertiaauto-tuningfailure.Inthiscase,takethefollowingmeasures:

a) SetH08-15toalargervalue.

TherecommendedinitialvalueofH08-15is5.00.Increasethevaluegraduallyuntilthevaluedisplayedon
theoperatingpanelisupdatedaccordingly.

b) AppropriatelyincreasethevalueofH09-01(Rigiditylevel)toallowtheactualmotorspeedtoreach
thevalueofH09-06(Maximumspeedforinertiaauto-tuning).

Thefollowingfigureshowstheofflineinertiaauto-tuningprocedure. 
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Figure6-3 Offlineinertiaauto-tuningflowchart

Thesystemsupportstwoofflineinertiaauto-tuningmodes:positiveandnegativetrianglewavemode
andJOGmode.Thetwomodeshavedifferentreferenceforms,asshowninthefollowingtable.

Table6-2 Modecomparison

Item
PositiveandNegativeTriangleWaveMode(H09-05

Setto0)
JOGMode(H09-05Setto1)

Reference
form

Symmetricaltrianglewave
Trapezoidalwave

Max.
speed

H09-06 H09-06

Accel./
Decel.
time H09-07 H09-07

Keyoper-
ation

HolddowntheUPkey:Themotorrunsforwardly
andthenreversely.

HolddowntheDOWNkey:Themotorrunsreversely
andthenforwardly.

Releasethekey:Themotorstopsatzerospeedand
entersthepositionlockstate.

PresstheUPkey:Themotorrunsforwardly.

PresstheDOWNkey:Themotorrunsreversely.

Releasethekey:Themotorstopsatzerospeedand
entersthepositionlockstate.

Interval H09-08 Theintervalbetweentwokeyoperations

Motor
revolu-
tions

≤H09-09 Manuallyset

Appli-
cable
scenario

Themotortravelisshort.
Themotortravelislongandcanbemanuallycon-
trolled.

☆ Relatedparameters:

Para. Name ValueRange Unit Function
Setting
Condition

Effective
Time

Default

H09-05
Offlineinertia
auto-tuningmode

0:Positive/Nega-
tivetrianglewave
mode

1:JOGmode

-
Setstheofflineinertia
auto-tuningmode.

Atstop
Immedi-
ately

0

H09-06
Max.speedofin-
ertiaauto-tuning

100to1000 RPM
Setsthemaximum
speedreferenceforof-
flineinertiaauto-tuning.

Atstop
Immedi-
ately

500
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H09-07

Timeconstantfor
acceleratingtothe
maximumspeed
duringinertia
auto-tuning

20to800 ms

Definesthetimefor
themotortoaccelerate
from0RPMtothemax-
imumspeedofinertia
auto-tuning(H09-06)
duringofflineinertia
auto-tuning.

Atstop
Immedi-
ately

125

H09-08
Inertiaauto-tun-
inginterval

50to10000 ms

Definestheintervaltime
betweentwoconsec-
utivespeedreferences
whenH09-05(Offline
inertiaauto-tuning
mode)issetto1(Posi-
tive/Negativetriangular
wavemode).

Atstop
Immedi-
ately

800

H09-09
Numberofmotor
revolutionsperin-
ertiaauto-tuning

- r

Setsthenumberof
motorrevolutionsfor
offlineinertiaauto-tun-
ingwhenH09-05isset
to1.

- - 250

6.2.2 Online Inertia Auto-Tuning

Theservodrivesupportsonlineinertiaauto-tuning.Theonlineinertiaauto-tuningflowchartisshownas
follows. 

Figure6-4 Onlineinertiaauto-tuningflowchart
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NOTE

◆ DifferentH09-03valuesindicatedifferentupdatingspeedsoftheloadinertiaratioinH08-15.
◆ H09-03setto1:Applicabletothescenariowheretheactualloadinertiaratiorarelychanges,such
asmachinetoolandwoodcarvingmachine.
◆ H09-03setto2:Applicabletothescenariowheretheactualloadinertiaratiochangesslowly.
◆ H09-03setto3:Applicabletothescenariowheretheactualloadinertiaratiochangesrapidly,such
astransportationmanipulator.

☆Relatedparameters:

Para. Name ValueRange Unit Function
Setting
Condition

Effective
Time

Default

H09-03
Onlineinertiaau-
to-tuningmode

0:Onlineauto-tuning
disabled

1:Onlineauto-tuning
enabled,changingrarely

2:Onlineauto-tuning
enabled,changingslowly

3:Onlineauto-tuningen-
abled,changingquickly

-

Setsthe
onlineinertia
auto-tuning
mode.

During
operation

Immedi-
ately

0

6.3 Automatic Gain Adjustment

Automaticgainadjustmentmeansthattheservodriveautomaticallygeneratesthematchinggainparam-
etersbasedonthesettingofH09-01(Rigiditylevel)toachievefastresponseandstability.

◆ Ensurethatthecorrectloadinertiaratiohasbeenobtainedbeforeenablingautomaticgain
adjustment.
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Figure6-5 Automaticgainadjustmentflowchart

ThevaluerangeofH09-01(Rigiditylevel)is0to31.Thelevel0indicatestheweakestrigidityandlowest
gainandlevel31indicatesthestrongestrigidityandhighestgain.Thefollowingtableliststherigidity
levelsfordifferentloadtypesforyourreference.

Table6-3 Referenceofrigiditylevel

RecommendedRigidity
Level

LoadMechanismType

Level4tolevel8 Large-scalemachineries

Level8tolevel15
Applicationswithlowrigiditysuchastheconvey-

ors

Level15tolevel20
Applicationswithhighrigiditysuchastheball

screwsanddirect-connectedmotors

Theservodrivesupportstwoautomaticgainadjustmentmodes.

◆ Theparameterself-adjustmentmode(H09-00setto1)isapplicabletomostapplications.In
applicationwherepositioningmustbeveryquick,usethepositioningmode(H09-00setto2).

1 Parameter self-adjustment mode (H09-00 set to 1)

The1stgainparameters(H08-00toH08-02andH07-05)areautomaticallyupdatedandsavedbasedon
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therigiditylevelsetinH09-01.

Table6-4 Parametersautomaticallyupdatedintheparameterself-adjustmentmode

Para. Name

H08 00 Speedloopgain

H08 01 Speedloopintegraltimeconstant

H08 02 Positionloopgain

H07 05 Torquereferencefiltertimeconstant

2 Positioning mode (H09-00 set to 2)

1) BasedonTable6-4,the2ndgainparameters(H08-03toH08-05andH07-06)arealsoautomatically
updatedandsavedbasedontherigiditylevelsetinH09-01.Inaddition,thepositionloopgaininthe
2ndgainparametershasahigherrigiditylevelthanthatinthe1stgainparameters.

Table6-5 Parametersautomaticallyupdatedinpositioningmode

Para. Name Description

H08-03 2ndspeedloopgain

H08-04 2ndspeedloopintegraltimeconstant
IfH08-04issettoremainat512.00ms,the2ndspeedloop
integralactionisinvalidandonlyproportionalcontrolis
usedinthespeedloop.

H08-05 2ndpositionloopgain

H07-06 2ndtorquereferencefiltertimeconstant

2) Speedfeedforwardparametersarefixedtocertainvalues.

Table6-6 Parameterswithfixedvaluesinpositioningmode

Para. Name Value

H08-19 Speedfeedforwardgain 30.0%

H08-18 Speedfeedforwardfiltertimeconstant 0.50ms

3) Gainswitchoverparametersarefixedtocertainvalues.

Inthepositioningmode,gainswitchoverisautomaticallyenabled.

Para. Name Value Description

H08-08
2ndgainmode
setting

1
Inthepositioningmode,switchoverbetweenthe1stgain(H08-00toH08-
02andH07-05)andthe2ndgain(H08-03toH08-05andH07-06)isvalid.

Inothermodes,theoriginalsettingsareused.

H08-09
Gainswitchover
condition

10
Inthepositioningmode,thegainswitchoverconditionisthatH08-09isset
to10.

Inothermodes,theoriginalsettingsareused.

H08-10
Gainswitchover
delay

5.0ms
Inthepositioningmode,thegainswitchoverdelayis5.0ms.

Inothermodes,theoriginalsettingsareused.

H08-11
Gainswitchover
level

50
Inthepositioningmode,thegainswitchoverlevelis50.

Inothermodes,theoriginalsettingsareused.
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H08-12
Gainswitchover
deadtime

30
Inthepositioningmode,thegainswitchoverdeadtimeis30.

Inothermodes,theoriginalsettingsareused.

◆ Intheautomaticgainadjustmentmode,theparametersareautomaticallyupdatedalongwith
H09-01(Rigiditylevel)andthosewithfixedvaluescannotbemodified.Tomodifytheseparameters,
setH09-00to0toexittheautomaticadjustmentmode.

☆ Relatedparameters:

Para. Name ValueRange Unit Function
Setting

Condition
Effective
Time

Default

H09-00
Automaticgainad-
justmentmode

0:Disabled.Parame-
tersneedtobeadjust-
edmanually.

1:Parameterauto-tun-
ingmode.Parameters
areadjustedautomat-
icallybasedonrigidity
metersetting.

2:Positioningmode.
Gainparametersare
tunedautomatically
basedontherigidity
metersetting.

-
Setstheself-ad-
justmentmode.

Duringopera-
tion

Immedi-
ately

0

H09-01 Rigiditylevel 0to31 -
Setstherigidity
level.

Duringopera-
tion

Immedi-
ately

12

6.4 Manual Gain Adjustment

6.4.1 Basic Parameters

Whenautomaticgainadjustmentcannotproducesatisfactoryresults,manuallyfine-tunethegainto
achievebetterresult.

Theservosystemconsistsofthreecontrolloopsfromexternaltointernal:positionloop,speedloop,and
currentloop.Thefollowingfigureshowsthebasiccontrolblockdiagram.
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Figure6-6 Basiccontrolblockdiagramofmanualgainadjustment

Themostinternalloopmusthavethehighestresponsivity.Failuretocomplymaycausesysteminstabili-
ty.

Thedefaultcurrentloopgainoftheservodriveensurestheresponsivity,andgenerallydoesnotneedto
beadjusted.Youonlyneedtoadjustthepositionloopgain,speedloopgain,andotherauxiliarygains.
Whenexecutinggainadjustmentinthepositioncontrolmode,increasethespeedloopgainaswellafter
increasingthepositionloopgain,andensurethattheresponsivityofthepositionloopislowerthanthat
ofthespeedlooptokeepthesystemstable.

Thefollowingtableshowshowtoadjustbasicgainparameters:

Table6-7 Adjustmentofgainparameters

Step Para. Name Adjustment

1 H08-00
Speedloop
gain

◆ Function:
Setsthespeedreferencemaximumfrequencyfollowedbythespeedloop.

Whentheaverageloadinertiaratio(H08-15)iscorrect,

itcanbeconsideredthatthemaximumfollow-upfrequencyofthespeedloopequalsthe
valueofH08-00.

◆ Adjustmentmethod:
Increasethevaluebutensurethatthereisnonoiseorvibration.Thisshortenstheposi-
tioningtimeandimprovesspeedstabilityandfollow-upcharacteristics.

Ifnoiseoccurs,decreasethevalue.

Ifmechanicalvibrationoccurs,enabletheresonancesuppressionfunctionbyreferringto
“6.6VibrationSuppression”.

2 H08-01

Speedloop
integral
timecon-
stant

◆ Function:
Eliminatesthedeviationofthespeedloop.

◆ Adjustmentmethod:
Selectthevalueasfollows:

500≤H08-00xH08-01≤1000.

Forexample,whenH08-00(Speedloopgain)issetto40.0Hz,H08-01(Speedloopinte-
graltimeconstant)mustmeetthefollowingcondition:
12.50ms≤H08-01≤25.00ms.

Reducingthevaluecanenhancetheintegraleffectandshortenthepositioningtime,but
averysmallvaluemaycausemechanicalvibration.

Averylargevaluemaycausethehomingactionduetothespeedloopdeviation.

WhenH08-01is512.00ms,theintegralactionisinvalid.
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Step Para. Name Adjustment

3 H08-02
Position
loopgain

◆ Function:
Setsthepositionreferencemaximumfrequencyfollowedbythepositionloop.

Themaximumfollow-upfrequencyofthepositionloopequalsthevalueofH08-02.

◆ Adjustmentmethod:
Toensuresystemstability,themaximumfollow-upfrequencyofthespeedloopis3to5
timesthatofthepositionloop,namely:

H08-02
2×π×H08-00

3 ≤ ≤ 5

Forexample,whenH08-00issetto40.0Hz,thepositionloopgainmustmeetthefollow-
ingcondition:
50.2Hz≤H08-02≤83.7Hz.

Adjustthesettingbasedonthepositioningtime.Increasingthevalueshortenstheposi-
tioningtimeandimprovesthemotor'sresistancetoexternaldisturbanceinstaticstate.

Averylargevaluemaycausesysteminstabilityandoscillation.

4 H07-05

Torque
reference
filtertime
constant

◆ Function:
Eliminateshighfrequencynoiseandsuppressesmechanicalresonance.

◆ Adjustmentmethod:
Ensurethatthecutofffrequencyofthetorquereferencelow-passfilterishigherthan4
timesthemaximumfollow-upfrequencyofthespeedloop,namely:

2×π×H07-05
1000

≥ (H08-00)×4

Forexample,whenH08-00issetto40.0Hz,thetorquereferencefiltertimeconstantmust
meetthefollowingcondition:
H07-05≤1.00ms.

IfvibrationoccursafterH08-00isincreased,adjustH07-05tosuppressthevibration.For
details,see“6.6VibrationSuppression”.
Averylargevaluemayreducetheresponsivityofthecurrentloop.

Tosuppressvibrationatstop,increaseH08-00anddecreaseH07-05.

Tosuppressvibrationwhenthemotorisinthestopstate,decreaseH07-05.

☆ Relatedparameters:

Para. Name ValueRange Unit Function
Setting
Condition

Effective
Time

Default

H08-00 Speedloopgain 0.1to2000.0 Hz
Setsthespeedloop
proportionalgain.

During
operation

Immedi-
ately

25.0

H08-01
Speedloopintegral
timeconstant

0.15to512.00 ms
Definesthespeedloop
integraltimeconstant.

During
operation

Immedi-
ately

31.83

H08-02 Positionloopgain 0.0to2000.0 Hz
Setsthepositionloop
proportionalgain.

During
operation

Immedi-
ately

40.0

H07-05
Torquereferencefilter
timeconstant

0.00to30.00 ms
Setsthetorquerefer-
encefiltertimecon-
stant.

During
operation

Immedi-
ately

0.79
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6.4.2 Gain Switchover

Gainswitchover,whichisactiveinthepositioncontrolandspeedcontrolmodesonly,canbetriggered
bytheinternalservostatusoranexternalDIsignaltoachievethefollowingpurposes:

■ Switchingtothelowergainwhenthemotorisatastandstill(servoON)tosuppressvibration

■ Switchingtothehighergainwhenthemotorisatastandstilltoshortenthepositioningtime

■ Switchingtothehighergainduringoperationofthemotortoachievebetterreferencetrackingper-
formance

■ Switchingbetweendifferentgainsettingsthroughanexternalsignaltofitdifferentconditionsofthe
loaddevices

1 H08-08 set to 0:

WhenH08-08issetto0,the1stgain(H08-00toH08-02andH07-05)isused,butyoucanswitchbetween
proportionalcontrolandproportionalintegralcontrolthroughFunIN.3(GAIN_SEL,gainswitchover)for
thespeedloop.

Figure6-7 Gainswitchoverflowchart(H08-08setto0)

2 H08-08 set to 1:

Youcanswitchbetweenthe1stgain(H08-00toH08-02andH07-05)and2ndgain(H08-03toH08-05and
H07-06)basedontheconditiondefinedbyH08-09.
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Figure6-8 Gainswitchoverflowchart(H08-08setto1)

Thefollowingtabledescribesthediagramsandparametersrelatedto11kindsofgainswitchovercondi-
tions.

Table6-8 Gainswitchoverconditions

GainSwitchoverCondition RelatedParameters

H08-09 Requirement Diagram
Delay
Time

(H08-10)

Switchover
Level

(H08-11)

Switchover
DeadTime

(H08-12)

0 Fixedat1stgain - Inactive Inactive Inactive

1
ExternalDIsig-

nal
- Inactive Inactive Inactive
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GainSwitchoverCondition RelatedParameters

2
Torquerefer-
ence

Active
Active

(%)

Active

(%)

3 Speedreference Active Active Active

4
Speedreference
changerate

Active
Active

(10RPM/s)

Active

(10RPM/s)

5
High/Low-speed
thresholdof
speedreference

Inactive
Active

(RPM)

Active

(RPM)

6
Positiondevia-

tion
Active

Active

(encoderunit)

Active

(encoder
unit)

7
Positionrefer-

ence
Active Inactive Inactive
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GainSwitchoverCondition RelatedParameters

8
Positioning
completed

Active Inactive Inactive

9 Actualspeed Active
Active

(RPM)

Active

(RPM)

10
Positionrefer-
enceavailable+
actualspeed

Seethefollowingnotefordetails. Active
Active

(RPM)

Active

(RPM)

◆ H08-10isvalidonlywhen2ndgainisswitchedoverto1stgain.

NOTE

☆ Relatedparameters:

Para. Name ValueRange Unit Function
Setting
Condition

Effective
Time

Default

H08-08 2ndgainmodesetting

0:Fixedat1stgain,
P/PIswitchover
throughexternalDI

1:Gainswitchover
basedonthecondi-
tiondefinedbyH08-
09

-
Definesthe2ndgain
mode.

During
operation

Immedi-
ately

1
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Para. Name ValueRange Unit Function
Setting
Condition

Effective
Time

Default

H08-09
Gainswitchovercon-
dition

0:Fixedat1stgain

1:Switchoverby
externalDI

2:Largetorque
reference

3:Largespeedrefer-
ence

4:Largespeedrefer-
encechangerate

5:High/Low-speed
thresholdofspeed
reference

6:Largeposition
deviation

7:Positionreference
available

8:Positioningcom-
pleted

9:Largeactualmo-
torspeed

10:Positionrefer-
enceavailable+
actualspeed

-
Definesthegainswi-
tchovercondition.

During
operation

Immedi-
ately

0

H08-10 Gainswitchoverdelay 0to10 -
Definesthegain
switchoverdelay.

During
operation

Immedi-
ately

5.0

H08-11 Gainswitchoverlevel 1to1000

Based
onthe
swi-
tcho-
ver
condi-
tion

Definesthegain
switchoverlevel.

During
operation

Immedi-
ately

50

H08-12
Gainswitchoverdead
time

0to20000

Based
onthe
swi-
tcho-
ver
condi-
tion

Definesthegainswi-
tchoverdeadtime.

During
operation

Immedi-
ately

30

H08-13
Positiongainswitcho-
vertime

0.0to100.0 ms
Definestheposition
loopgainswitchover
time.

During
operation

Immedi-
ately

3.0

6.4.3 Filter Comparison

Name Function ApplicableScenario
ImpactofExcessive

Filtering
Index
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Pulseinputtermi-
nalfilter

Preventsinaccuratenumber
ofpulsesreceivedbytheser-
vodriveduetointerference.

Thesystemwiringisincorrect.

Stronginterferenceexistsin
theenvironment.

Thenumberofpulses
receivedbytheservo
driveissmallerthan
thatsentbythehost
controller.

6.2.1

Positionreference
filter

Filtersthepositionreferenc-
es(encoderunit)dividedor
multipliedbytheelectronic
gearratiotosmoothenthe
operationprocessofthe
motorandreduceshockto
themachine.

Theacceleration/deceleration
processisnotperformedon
thepositionreferencessent
fromthehostcontroller.

Thepulsereferencefrequency
islow.

Theelectronicgearratiois
greaterthan10.

Theresponsedelayis
prolonged.

6.2.3

Analoginputfilter

Preventsmotorreference
fluctuationduetoinstable
analoginputvoltageand
eliminatesmotormalfunc-
tionduetosignalinterfer-
ence.

Thesystemwiringisincorrect.

Stronginterferenceexistsin
theenvironment.

Theresponsedelayis
prolonged.

6.3.1and

6.4.1

6.4.4 Feedforward Gain

1 Speed feedforward

Figure6-9 Operatingprocedureforspeedfeedforwardcontrol

Speedfeedforwardcanbeappliedtopositioncontrolmodeandfullyclosed-loopcontroltoimprovethe
speedreferenceresponsivityandreducethepositiondeviationduringoperationatconstantspeed.

Operatingprocedureforspeedfeedforward:

1) Setthespeedfeedforwardsignalsource.

SetH05-19(Speedfeedforwardcontrol)toanon-zerovaluetoenablethespeedfeedforwardfunction.
Thecorrespondingsignalsourcewillbeselectedaswell.

Para. Name Value Remarks
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H05-19

Speed
feed-
forward
control

0:Nospeedfeedforward -

1:Internalspeedfeedfor-
ward

Definesthespeedcorrespondingtothepositionreference(encod-
erunit)asthespeedfeedforwardsignalsource.

2:AI1usedasspeedfeed-
forwardinput

DefinesthespeedcorrespondingtotheAI1inputasthespeed
feedforwardsignalsource.

ForAI1setting,seedescriptionsofH03-80,H03-50,H03-51,H03-
53,andH03-54.

3:AI2usedasspeedfeed-
forwardinput

DefinesthespeedcorrespondingtotheAI2inputasthespeed
feedforwardsignalsource.

ForAI2setting,seedescriptionsofH03-80,H03-55,H03-56,H03-
58,andH03-59.

2) Setspeedfeedforwardparameters.

Setthespeedfeedforwardgain(H08-19)andspeedfeedforwardfiltertimeconstant(H08-18).

Para. Name Adjustment

H08-18

Speed
feed-
forward
filtertime
constant

◆ Function:
IncreasingthevalueofH08-19improvestheresponsivitybutmaycauseovershootduringaccel-
eration/deceleration.

DecreasingthevalueofH08-18suppressesovershootduringacceleration/deceleration.Increas-
ingthevalueofH08-18suppressesthenoiseinthecaseoflongpositionreferenceupdateperiod
anddrivecontrolperiodandunevenpositionreferencepulsefrequency,andsuppressesjitterof
thepositioningcompletedsignal.

◆ Adjustmentmethod:
SetH08-18toafixedvaluefirst,andthenincreasethevalueofH08-19graduallyfrom0toa
certainvalueatwhichspeedfeedforwardachievesthedesiredeffect.

AdjustH08-18andH08-19repeatedlyuntilabalancedperformanceisachieved.

H08-19
Speed
feedfor-
wardgain

2 Torque feedforward:

Figure6-10 Operatingprocedurefortorquefeedforwardcontrol

Inthepositioncontrolmode,torquefeedforwardcanbeusedtoimprovetorquereferenceresponsivity
andreducethepositiondeviationduringoperationatconstantacceleration/decelerationrate.Inthe
speedcontrolmode,torquefeedforwardcanbeusedtoimprovetorquereferenceresponsivityandde-
creasesthepositiondeviationatfixedspeed.

Operatingprocedurefortorquefeedforward:

1) Setthetorquefeedforwardsignalsource.
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SetH06-11(Torquefeedforwardcontrol)to1toenablethetorquefeedforwardfunction.Thecorrespond-
ingsignalsourcewillbeselectedaswell.

Para. Name Value Remarks

H06-11

Torque
feed-
forward
control

0:Notorquefeedforward -

1:Internaltorquefeedforward

Definesthespeedreferenceasthetorquefeedforwardsignal
source.

Inthepositioncontrolmode,thespeedreferenceisoutputted
fromthepositioncontroller.

2) Settorquefeedforwardparameters.

Para. Name Adjustment

H08-20

Torque
feed-
forward
filtertime
constant

◆ Function:
IncreasingthevalueofH08-21improvestheresponsivitybutmaycauseovershootduringaccel-
eration/deceleration.

DecreasingthevalueofH08-20suppressesovershootduringacceleration/deceleration.Increas-
ingthevalueofH08-20suppressesthenoise.

◆ Adjustmentmethod:
KeepH08-20tothedefaultvalue,andthengraduallyincreasethevalueofH08-21from0toa
certainvalueatwhichtorquefeedforwardachievesthedesiredeffect.

AdjustH08-20andH08-21repeatedlyuntilabalancedperformanceisachieved.

H08-21
Torque
feedfor-
wardgain

Fordetails,see“6.4.4FeedforwardGain”.

6.4.5 PDFF Control

Thepseudodifferentialforwardandfeedback(PDFF)controlcanbeusedtoadjustspeedloopcontrolin
thenon-torquecontrolmode.

Figure6-11 ExampleofPDFFcontrol
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Throughadjustingthespeedloopcontrolmethod,PDFFcontrolenhancestheanti-disturbancecapacity
ofthespeedloopandimprovestheperformanceinthefollowingspeedreferences.

Para. Name Adjustment

H08-24
PDFFcontrol
coefficient

◆ Function:
Definesthecontrolmethodofthespeedloopinthenon-torquecontrolmodes.

◆ Adjustmentmethod:
SettingH08-24toanexcessivelylowvalueslowsdowntheresponsivityofthespeedloop.

Whenthespeedfeedbackovershoots,graduallydecreasethesetpointofH08-24from100.0
toacertainvalueatwhichthePDFFcontrolachievesthedesiredeffect.

WhenH08-24issetto100.0,thespeedloopcontrolmethoddoesnotchangeandthedefault
proportionalintegralcontrolisused.

6.4.6 Torque Disturbance Observer

Thisfunctionisusedinthenon-torquecontrolmodes.

Figure6-12 Blockdiagramofthedisturbanceobserver

Thedisturbanceobserverdetectsandestimatestheexternaldisturbancetorqueonthesystem,andcom-
pensatesthetorquereference,whichreducestheeffectofexternaldisturbanceontheservosystemand
reducesvibration.

Para. Name Adjustment

H09-30
Torquedisturbance
compensationgain

◆ Function:
IncreasingthevalueofH09-30(thatis,increasetheproportionofthecompensation
torquesuper-positionedtothetorquereference)improvesdisturbancesuppression
butincreasesthenoise.

IncreasingthevalueofH09-31reducesthenoise.IfthevalueofH09-31isdecreased,
theexternaldisturbancetorquewithsmalldelaycanbedetectedandestimated,
improvingdisturbancesuppressionbutincreasethenoise.

◆ Adjustmentmethod:
SetH09-31toalargervaluefirst,andthenincreasethevalueofH09-30gradually
from0toacertainvalueatwhichdisturbanceobserverachievesthedesiredeffect.
Finally,graduallydecreasethevalueofH09-31ontheconditionthatthedisturbance
observerkeepsvalid.

AdjustH09-30andH09-31repeatedlyuntilabalancedperformanceisachieved.

H09-31
Filtertimeconstant
oftorquedisturbance
observer

☆ Relatedparameters:
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Para. Name ValueRange Unit Function
Setting
Condition

Effective
Time

Default

H08-18
Speedfeedforward
filtertimeconstant

0.00to64.00 ms
Definesthefiltertimecon-
stantofspeedfeedforward.

During
operation

Immedi-
ately

0.00

H08-19
Speedfeedforward
gain

0.0to100.0 %
Definesthespeedfeedfor-
wardgain.

During
operation

Immedi-
ately

0.0

H08-20
Torquefeedforward
filtertimeconstant

0.00to64.00 ms
Definesthefiltertime
constantoftorquefeedfor-
ward.

During
operation

Immedi-
ately

0.50

H08-21
Torquefeedforward
gain

0.0to200.0 ms
Definesthetorquefeedfor-
wardgain.

During
operation

Immedi-
ately

0.0

H08-24
PDFFcontrolcoeffi-
cient

0.0to100.0 % PDFFcontrolcoefficient
During
operation

Immedi-
ately

100.0

H09-30
Torquedisturbance
compensationgain

0to100.0 %
Definesthetorquedistur-
bancecompensationgain.

During
operation

Immedi-
ately

0.0

H09-31
Filtertimeconstant
oftorquedisturbance
observer

0.00to25.00 ms
Definesthefiltertime
constantofthedisturbance
observer.

During
operation

Immedi-
ately

0.50

6.5 Parameter Adjustment in Different Control Modes

Performparameteradjustmentinthesequenceofinertiaauto-tuning>gainauto-tuning>manualgain
tuninginallthecontrolmodes.

6.5.1 Parameter Adjustment in the Position Control Mode

1 Obtain the value of H08-15 (Load inertia ratio) through inertia auto-tuning.

2 Gain parameters in the position control mode are listed in the following tables.

1) 1stgain:

Para. Name Function DefaultValue

H07-05
Torquereferencefiltertimecon-
stant

Definesthetorquereferencefiltertime
constant.

0.79ms

H08-00 Speedloopgain Definesthespeedloopproportionalgain. 25.0Hz

H08-01
Speedloopintegraltimecon-
stant

Definesthespeedloopintegraltimecon-
stant.

31.83ms

H08-02 Positionloopgain
Definesthepositionloopproportional
gain.

40.0Hz

2) 2ndgain:

Para. Name Function DefaultValue

H07-06
2ndtorquereferencefiltertime
constant

Definesthetorquereferencefiltertimecon-
stant.

0.79ms

H08-03 2ndspeedloopgain Definesthespeedloopproportionalgain. 40.0Hz
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H08-04
2ndspeedloopintegraltimecon-
stant

Definesthespeedloopintegraltimecon-
stant.

20.00ms

H08-05 2ndpositionloopgain Definesthepositionloopproportionalgain. 64.0ms

H08-08 2ndgainmodesetting Definesthe2ndgainmode. 1

H08-09 Gainswitchovercondition Definesthegainswitchovercondition. 0

H08-10 Gainswitchoverdelay Definesthegainswitchoverdelay. 5.0ms

H08-11 Gainswitchoverlevel Definesthegainswitchoverlevel. 50

H08-12 Gainswitchoverdeadtime Definesthegainswitchoverdeadtime. 30

H08-13 Positiongainswitchovertime
Definesthepositionloopgainswitchover
time.

3.0ms

3) Commongain

Para. Name Function DefaultValue

H08-18
Speedfeedforwardfiltertime
constant

Definesthespeedfeedforwardfiltertimeconstant. 0.50ms

H08-19 Speedfeedforwardgain Definesthespeedfeedforwardgain. 0.0%

H08-20
Torquefeedforwardfiltertime
constant

Definesthetorquefeedforwardfiltertimeconstant. 0.50ms

H08-21 Torquefeedforwardgain Definesthetorquefeedforwardgain. 0.0%

H08-22 Speedfeedbackfilteroption Definesthespeedfeedbackfilterfunction. 0

H08-23
Cutofffrequencyofspeedfeed-
backlow-passfilter

Definesthecutofffrequencyofthefirst-orderlow-
passfilterforspeedfeedback.

4000Hz

H08-24 PDFFcontrolcoefficient DefinesthecoefficientofthePDFFcontroller. 100.0%

H09-30
Torquedisturbancecompensa-
tiongain

Definesthetorquedisturbancecompensationgain. 0.0%

H09-31
Filtertimeconstantoftorque
disturbanceobserver

Definesthefiltertimeconstantofthedisturbance
observer.

0.5ms

H09-04
Low-frequencyresonancesup-
pressionmode

Definesthelow-frequencyresonancesuppression
mode.

0

H09-38
Low-frequencyresonance
frequency

Definesthefrequencyofthelow-frequencyreso-
nancesuppressionfilter.

100.0Hz

H09-39
Filtersettingoflow-frequency
resonancefrequency

Definesthesettingoflow-frequencyresonance
suppressionfilter.

2

H0A-16
Thresholdoflow-frequency
resonancepositiondeviation

Definesthepositiondeviationthreshold(inpulses)
whichcanbejudgedaslow-frequencyresonance.

0.0005Rev

3 Perform gain auto-tuning to get the initial values of the 1st gain (or 2nd gain) and the 
common gain.

4 Fine-tune the following gains manually.

Para. Name Function

H07-05 Torquereferencefiltertimeconstant Definesthetorquereferencefiltertimeconstant.
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Para. Name Function

H08-00 Speedloopgain Definesthespeedloopproportionalgain.

H08-01 Speedloopintegraltimeconstant Definesthespeedloopintegraltimeconstant.

H08-02 Positionloopgain Definesthepositionloopproportionalgain.

H08-19 Speedfeedforwardgain Definesthespeedfeedforwardgain.

6.5.2 Parameter Adjustment in the Speed Control Mode

Parameteradjustmentinthespeedcontrolmodeisthesameasthatinthepositioncontrolmode,except
forthepositionloopgain(H08-02andH08-05).Fordetails,seesection7.5.1.

6.5.3 Parameter Adjustment in the Torque Control Mode

Parameteradjustmentinthetorquecontrolmodeisdifferentiatedbasedonthefollowingconditions:

Whentheactualspeedreachesthespeedlimit(forthespeedlimitinthetorquecontrolmode,see“5.4.4
SpeedLimitinTorqueControl”),theadjustmentmethodisthesameasthatdescribedinsection7.5.2.
Whentheactualspeeddoesnotreachthespeedlimit,theadjustmentmethodisthesameasthatde-
scribedinsection7.5.2,exceptfortheposition/speedloopgainandspeedloopintegraltimeconstant.

6.6  Vibration Suppression

6.6.1 Suppression of Mechanical Resonance

Everymechanicalsystemhasitsnaturalresonancefrequency.Resonancemayoccuratthisresonance
frequencywhentheservogainisincreased,makingthegaincannotbeincreasedfurther.

Mechanicalresonancecanbesuppressedinthefollowingways:

1 Torque reference filter (H07-05, H07-06)

SetH07-05(Torquereferencefiltertimeconstant)tomakethetorquereferenceattenuateinthehighfre-
quencybandabovethecutofffrequencytosuppressthemechanicalresonance.

Filtercutofffrequencyfc(Hz)=1/[2πxH07-05(ms)x0.001]

2 Notch:

Thenotchreducesthegainatcertainfrequencytosuppressmechanicalresonance.Afterresonanceis
suppressedwithcorrectnotchsetting,youmayincreasethegaingradually.Thefollowingfigureshows
theworkingprincipleofthenotch.
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Figure6-13 Suppressionprincipleofthenotch

Atotaloffournotchescanbeused,andeachisdefinedbythreeparameters:frequency,widthlevel,and
depthlevel.The1stand2ndnotchesaremanualnotches,andtheirparametersneedtobesetmanually.
The3rdand4thnotchescanbesetasmanualnotchesoradaptivenotches(H09-02setto1or2).When
theyareusedasadaptivenotches,theirparametersareautomaticallysetbytheservodrive.

Table6-9 Notchdescription

Item
ManualNotch Manual/AdaptiveNotch

1stnotch 2ndnotch 3rdnotch 4thnotch

Frequency H09-12 H09-15 H09-18 H09-21

Widthlevel H09-13 H09-16 H09-19 H09-22

Depthlevel H09-14 H09-17 H09-20 H09-23

NOTE

◆ Whenthefrequencyis4000Hz(default),thenotchisinvalid.

◆ Theadaptivenotchispreferredwhenthenotchisusedforresonancesuppression.Iftheadap-
tivenotchisinvalidorcannotachievethedesiredeffect,usethemanualnotch.
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Figure6-14 Procedureofsettinganotch
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1) Procedureofsettinganadaptivenotch

SetH09-02(Adaptivenotchmodeselection)to1or2basedonthenumberofresonancefrequencies.

Whenresonanceoccurs,setH09-02to1firsttoenableoneadaptivenotch.Ifnewresonanceoccursafter
gainadjustment,setH09-02to2toenabletwoadaptivenotches.

Whentheservodriveruns,parametersofthe3rdor4thnotchareautomaticallyupdatedandtheirvalues
arewrittentothecorrespondingH09groupparametersevery30minutes.

Ifresonanceissuppressed,theadaptivenotchworks.Aftertheservodriverunsstablyforaperiodof
time,setH09-02to0andtheparametersoftheadaptivenotcharefixedtothelastupdatedvalues.

Otherwise,malfunctionduringservorunningmakesthenotchparametersbechangedtoincorrectval-
ues,increasingvibration.

Ifvibrationpersists,switchofftheS-ONsignaloftheservodrive.

Iftherearemorethantworesonancefrequencies,theproblemcannotbesolvedbyonlyusingtheadap-
tivenotches.Inthiscase,addamanualnotch,oruseallthefournotchesasmanualonesbysettingH09-
02to0.

◆ Duringuseoftheadaptivenotch,thelatestparameterswillnotbestoredtothecorresponding
functioncodesiftheS-ONsignalisswitchedoffwithin30minutes.
◆ Whentheresonancefrequencyisbelow300Hz,thesuppressioneffectiveoftheadaptivenotch
maydegrade.

2) Procedureofsettingamanualnotch:

Analyzetheresonancefrequency.

Whenusingthemanualnotch,setthefrequencytotheactualresonancefrequency.Theresonancefre-
quencycanbeobtainedbyusingthefollowingmethods:

■ UsethemechanicalfeatureanalysisfunctionofInovancesoftwaretool.

■ Calculatetheresonancefrequencybasedonthemotorphasecurrentdisplayedontheoscilloscope
interfaceofInovancesoftwaretool.

■ SetH09-02to3sothattheservodriveautomaticallydetectstheresonancefrequencyduringrunning
andsavesthedetectionresulttoH09-24.

InputtheresonancefrequencyobtainedinStep1totheparameteroftheselectednotchandsetthe
widthlevelanddepthlevelofthenotch.

Ifresonanceissuppressed,thenotchworks.Then,increasethegain.Ifnewresonanceoccurs,repeat
steps1-2.

Ifvibrationpersists,switchofftheS-ONsignaloftheservodrive.

3) Notchwidthlevel

Thenotchwidthlevelistheratioofthenotchwidthtothenotchcentralfrequencyandiscalculatedac-
cordingtothefollowingformula:

Where,

fTisthenotchcentralfrequency,thatis,themechanicalresonancefrequency.

fH–fListhenotchwidth,thatis,thefrequencybandwidthwithanamplitudeattenuationrateof–3dB
relativetothenotchcentralfrequency.
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Thefollowingfigureshowstherelationshipbetweennotchwidthanddepth.Thedefaultwidthlevelis2.

4) Notchdepthlevel

Thenotchdepthlevelistheratioofinputtooutputatthecentralfrequency.

Theinputiscompletelyshutwithdepthlevel0andfullyreceivedwithdepthlevel100atthecentral
frequency.Asmallernotchdepthlevelindicatesgreaternotchdepth,whichproducesstrongerresonance
suppressionandmakesthesysteminstable.Payattentiontothisduringuse.

◆ Iftheamplitudefrequencycharacteristiccurveobtainedthroughthemechanicalfeatureanaly-
sisfunctiondoesnothaveobviouspeak,itindicatesthatvibrationoccursactually.Suchvibration
maynotbemechanicalresonance,andcannotbesuppressedbythenotch.Itoccursbecausethe
gainreachesthelimit,andcanbesuppressedonlybyreducingthegainorthefiltertimeoftorque
reference.

Thefollowingfigureshowstherelationshipbetweennotchwidthanddepth.

Figure6-15 Notchfrequencycharacteristics

☆ Relatedparameters:
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Para. Name ValueRange Unit Function
Setting
Condition

Effective
Time

Default

H09-02
Adaptivenotch
mode

0:Parametersofthe3rd
and4thnotchesarenot
updated

1:Oneadaptivenotch
(3rdnotch)isvalidandits
parametersareupdated
inrealtimebasedon
vibration

2:Twoadaptivenotches
(3rdand4thnotches)are
validandtheirparame-
tersareupdatedinreal
timebasedonvibration

3:Onlyresonancefre-
quencyisdetectedand
displayedinH09-24

4:The3rdand4thnotch-
esareclearedandtheir
settingsarerestoredto
default

-
Setstheadap-
tivenotch
mode.

During
operation

Immedi-
ately

0

H09-12 1stnotchfrequency 50to4000 Hz
Setsthefre-
quencyofthe
1stnotch.

During
operation

Immedi-
ately

4000

H09-13 1stnotchwidthlevel 0to10 -
Setsthewidth
levelofthe
1stnotch.

During
operation

Immedi-
ately

2

H09-14 1stnotchdepthlevel 0to99 -

Setsthe
attenuation
levelofthe
1stnotch.

During
operation

Immedi-
ately

0

H09-15 2ndnotchfrequency 50to4000 Hz
Setsthefre-
quencyofthe
2ndnotch.

During
operation

Immedi-
ately

4000

H09-16
2ndnotchwidth
level

0to10 -
Setsthewidth
levelofthe
2ndnotch.

During
operation

Immedi-
ately

2

H09-17
2ndnotchdepth
level

0to99 -

Setsthe
attenuation
levelofthe
2ndnotch.

During
operation

Immedi-
ately

0

H09-18 3rdnotchfrequency 50to4000 Hz
Setsthefre-
quencyofthe
3rdnotch.

During
operation

Immedi-
ately

4000

H09-19 3rdnotchwidthlevel 0to10 -
Setsthewidth
levelofthe
3rdnotch.

During
operation

Immedi-
ately

2

H09-20 3rdnotchdepthlevel 0to99 -

Setsthe
attenuation
levelofthe
3rdnotch.

During
operation

Immedi-
ately

0
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Para. Name ValueRange Unit Function
Setting
Condition

Effective
Time

Default

H09-21 4thnotchfrequency 50to4000 Hz
Setsthefre-
quencyofthe
4thnotch.

During
operation

Immedi-
ately

4000

H09-22 4thnotchwidthlevel 0to10 -
Setsthewidth
levelofthe
4thnotch.

During
operation

Immedi-
ately

2

H09-23 4thnotchdepthlevel 0to99 -

Setsthe
attenuation
levelofthe
4thnotch.

During
operation

Immedi-
ately

0

H09-24
Auto-tunedreso-
nancefrequency

- Hz

Displaysthe
auto-tuned
resonancefre-
quencywhen
H09-02isset
to3.

- - 0

6.6.2 Suppression of Low-Frequency Resonance

Figure6-16 Mechanicaldiagramoflow-frequencyresonance

Ifthemechanicalloadendislongandheavy,vibrationmayeasilyoccurinthispartduringemergency
stop,affectingthepositioningeffect.Suchvibrationiscalledlow-frequencyresonanceasitsfrequencyis
generallywithin100Hz,whichislowerthanthemechanicalresonancefrequencymentionedinsection
7.6.1.Usethelow-frequencyresonancesuppressionfunctiontosuppresssuchvibration.
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Figure6-17 Procedureforsettinglow-frequencyresonancesuppressionfilter

1) SetH0A-16(Thresholdoflow-frequencyresonancepositiondeviation).

Thesystemconsidersthatlow-frequencyresonanceoccurswhenthepositiondeviationexceedsH0A-16.
Resonancemaybedetectedmoreeasilyifthisparameterissettoasmallvalue.

2) SetH09-04(Low-frequencyresonancesuppressionmode).

Theservodriveprovidestwomethodstosuppresslow-frequencyresonance,andtheautomaticmethod
ispreferred.

1) H09-04setto1(Automaticallysetparametersoflow-frequencyresonancesuppressionfilter)

Theservodriveautomaticallydetectsthefrequencyandamplitudeofthelow-frequencyresonance,and
automaticallysetsH09-38(Frequencyoflow-frequencyresonance)andH09-39(Filtersettingoflow-fre-
quencyresonance)

2) H09-04setto0(Manuallysetparametersoflow-frequencyresonancesuppressionfilter)

First,usetheoscilloscopefunctionintheInovancesoftwaretooltocollectthepositiondeviationwave-
formofthemotorinthepositioningstate.Thencalculatethepositiondeviationfluctuationfrequency,
whichisthelow-frequencyresonancefrequency.

Finally,inputthevalueofH09-38manuallyandusethedefaultvalueofH09-39.

3) ObservewhetherthepositiondeviationstillexceedsH0A-16afterthelow-frequencyresonancesup-
pressionfilterisused.

Ifyes,repeatsteps2to3.Ifnot,itindicatesthatthelow-frequencyresonanceissuppressed.
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Figure6-18 Low-frequencyresonancesuppressioneffect

☆ Relatedparameters:

Para. Name ValueRange Unit Function
Setting
Condition

Effective
Time

Default

H09-04
Low-frequencyres-
onancesuppression
mode

0:Manuallysetpa-
rametersoflow-fre-
quencyresonance
suppressionfilter

1:Automatically
setparameters
oflow-frequency
resonancesuppres-
sionfilter

-
Definesthelow-fre-
quencyresonance
suppressionmode.

During
operation

Immedi-
ately

0

H09-38
Low-frequencyreso-
nancefrequency

1.0to100.0 Hz

Definesthefrequen-
cyofthelow-fre-
quencyresonance
suppressionfilter.

During
operation

Immedi-
ately

100.0

H09-39
Filtersettingof
low-frequencyreso-
nancefrequency

0to10 -

Definesthewidth
levelofthelow-fre-
quencyresonance
suppressionfilter.

During
operation

Immedi-
ately

2

H0A-16
Thresholdoflow-fre-
quencyresonance
positiondeviation

1to1000 P

Definestheposition
deviationthreshold
(inpulses)whichcan
bejudgedaslow-fre-
quencyresonance.

During
operation

Immedi-
ately

5
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Chapter 7  Communication
TheservodrivesupportscommunicationoverModbus(RS232andRS485),CANlink,andCANopen.Users
canmodifyandviewparametersandmonitorservodrivestatusonthehostcontrollerconfiguredwith
thecommunicationsoftware.

7.1 Modbus Communication

RS485supportsnetworkingofmultipleservodrives,onemasterandmultipleslaves.RS232doesnot
supportnetworkingofmultipleservodrives.

7.1.1 Hardware Connection and EMC Notice

1 RS232 connection diagram

RS-232

Figure7-1 RS232connectiondiagram

2 RS485 connection diagram

Figure7-2 RS485connectiondiagram
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3 When there are large number of nodes, the RS485 bus structure of hand-in-hand connec-
tion is recommended.

Ifabranchlineisneeded,thelengthofthebranchcableshouldbelessthan3mandasshortaspossible.

Starconnectionisstrictlyprohibited.Thefollowingfigureshowsthecommonly-usedbustopologies.

1) Hand-in-handconnectionstructure(recommended)

Figure7-3 Hand-in-handconnectionstructure

2) Branchconnectionstructure

Figure7-4 Branchconnectionstructure

3) Incorrect:starconnectionstructure

Figure7-5 Incorrect:starconnectionstructure

NOTE

◆ Connectthecorrectbiasresistorandterminationresistor.Fordetails,seeProblem1.
◆ UsethetwistedpairastheRS485communicationcable.
◆ UseathirdcabletoconnecttheRS485circuitreferencegroundGND.
◆ Iftheshieldedcableisused,itisrecommendedtoconnectbothendsoftheshieldtoPE.Donot
connecteitherendtoGND;otherwise,theterminalwillbedamaged.
◆ Usethehand-in-handconnectionstructure.Fordetails,seeProblem3.
◆ WhenanextraPEcableisusedtoconnectPEterminalsofallnodes,followtherequirementsin

“7.1.2EMCRequirements”.
◆ TheRS485busmustbeseparatedfromotherinterferencecables.Fordetails,see“7.1.2EMC

Requirements”.
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7.1.2 EMC Requirements

1 Field cabling requirements

Drive

Internal 
RS485 
node

Grounding bar         

External
RS485

node N

M

R
S
T

Power
PE

Motor
PE

U
V
W

Strong interference area

PE
PE

RS485RS485

Control cabinet

…

> 5  cm

External
RS485
node 1

Figure7-6 Cablingdiagram

NOTE

◆ Isolatetheinterferingsourcefromthesensitivedevices.
◆ Laytheinterferingdevicesandcablesinaverysmallarea,forexample,closetothecableoutlet.

2 PE cable connection requirements

Figure7-7 PEcableconnectiondiagram

NOTE

◆ ThePEcablemustbethickerthantheAWG12cable.
◆ ConnectthePEcabletothegroundingterminalofthenodeorthegroundingbarinthecabinet
wherethenodeisinstalled.
◆ 3.ThedistancebetweenthePEcableandthebusmustbelargerthan5cm.
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3 Cabling requirements

Figure7-8 Cablingdiagram

NOTE

◆ ThedistancebetweentheRS485busandstrong-currentcablesmustbelargerthan20cm.
◆ ThedistancebetweentheRS485busandU,V,Wpowercablesmustbelargerthan50cm.
◆ ThedistancebetweentheRS485busandPEcablesmustbelargerthan5cm.
◆ ThedistancebetweentheRS485busandthebackplateofthemetalcabinetmustbegreaterthan
1cm.

7.1.3 Relationship Between RS485 Transmission Distance, Node, and Baud 
Rate

No. Rate Transmissiondistance NumberofNodes CableDiameter

1 57.6kbps 100m 128 AWG26

2 19.2kbps 1000m 128 AWG26

◆ RS485supportsconnectionofupto32servodrives.Toconnectmoreservodrives,installan
amplifier,whichextendsthenumberofservodrivesnetworkedto247.
◆ IfthehostcontrollersupportsonlyRS232,useanRS232/RS485converter.

7.1.4 Communication Parameter Setting
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Figure7-9 Flowchartofcommunicationparametersetting

1 Set the servo drive axis address in H0C-00:

Whenmultipleservodrivesarenetworked,eachservodrivehasauniqueaddress;otherwise,communi-
cationmayfail.Where,

0:Broadcastaddress

1to127:slaveaddresses

Thehostcontrollerwritesallslaveservodrivesthroughthebroadcastaddress.Theslaveservodrivesact
afterreceivingtheframewiththebroadcastaddressanddonotreturnaresponse.

2 Set the communication rate between the servo drive and the host controller in H0C-02.

Thebaudratesetintheservodrivemustbethesameasthatinthehostcontroller.Otherwise,communi-
cationwillfail.

Inanetworkofmultipleservodrives,ifthebaudrateofacertainservodriveisdifferentfromthatofthe
hostcontroller,communicationerrorwilloccurintheservodriveandcommunicationwithotherservo
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driveswillbeaffected.

3 Set the data check mode between the servo drive and the host controller during commu-
nication in H0C-03.

IS810Pprovidestwodatacheckmodes:evencheck(H0C-03setto1)andoddcheck(H0C-03setto2).If
H0C-03issetto0,nocheckisperformed.

1) Evenoroddcheck

Eachframeactuallyincludes11bits:1startbit,8databits,1checkbit,and1stopbit.

10 9 8to1 0

Endbit Checkbit Databit Startbit

2) Nocheck

Ifnocheckisused,thedataframehastwoformats.

Eachframeactuallyincludes11bits:1startbit,8databits,and2stopbits.

10to9 8to1 0

Endbit Databit Startbit

Eachframeactuallyincludes11bits:1startbit,8databits,and1stopbit.

10 9 8to1 0

Invalidbit Endbit Databit Startbit

Thedataishexadecimal.

NOTE

◆ Thehostcontrollermustusetheprecedingformats.Otherwise,communicationwiththeservo
drivefails.

4 Set whether to store parameter modification to EEPROM through communication in H0C-
13.

Theservodrivecanstoreparametersettingsinrealtime(H0C-13setto1).Modificationstoparameters
arestoredinEEPROMinrealtime,whichareretentiveatpowerfailure.Usethisfunctionwithcaution.

1) Ifaparametersettingneedstobemodifiedonlyonce,enablereal-timestorage(H0C-13setto1).

2) Ifaparametersettingneedstobemodifiedfrequently,youarerecommendedtodisablereal-time
storage(H0C-13setto0).Otherwise,frequentwritingEEPROMreducesitsservicelife.

NOTE

◆ IfEEPROMisfrequentlywritteninacertainperiodoftime,theservodrivereportsthewarning
Er.942(ServoparametersfrequentlysavedtoEEPROM).
◆ AfterEEPROMisdamaged,othernon-resettablefaultswilloccurintheservodrive.

5 Set the response delay of Modbus communication in H0C-25.

Afterreceivingacommand,theservodrivereturnsaresponsetothehostcontrollerafterthedelayde-
finedinH0C-25.

6 Set the high/low order sequence of communication data in H0C-26.

ThefunctioncodeoftheservodriveisdisplayedasHXX-YY.

Where,
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XX:ParametergroupNo.,inhexadecimal

YY:Offsetwithintheparametergroup,indecimal,convertedintohexadecimalinthedataframe

Theparametercommunicationaddressoftheservodriveis16-bitdata,consistingoftheparameter
groupNo.(high8bits)andoffset(low8bits).

Ifthedatarangeis–65536to+65535,itisa16-bitdata,occupyingonlyoneoffsetwithintheparameter
groupandonlyoneaddress,notinvolvingthedatahigh/lowbitsequence.Forexample,thecommunica-
tionaddressofH02-00is0x0200.

Ifthedatarangeisoutside–65536to+65535,itisa32-bitdata,occupyingtwoconsecutiveoffsetsand
twoconsecutiveaddresses.However,thecommunicationaddressisdeterminedbytheaddressofthe
loweroffset.Thedatahigh/lowbitsequencemustbesetcorrectly.Otherwise,adataread/writeerrorwill
occur.

Forexample,H11-12(1stdisplacement)occupiestwoconsecutiveoffsets:H11-12andH11-13.Thecom-
municationaddress0x110CoftheloweroffsetH11-12storeslow16bitsoftheparametervalue,andthe
communicationaddress0x110DofthehigheroffsetH11-13storeshigh16bitsoftheparametervalue.

If"1stdisplacement"ispresetto0x40000000(1073741824indecimal),H11-12mustbesetto0x0000and
H11-13mustbesetto0x4000.

Whenaparameteriswritten,thesequenceof0x0000and0x4000inthecommunicationframeisdeter-
minedaccordingtothesettingofH0C-26.

NOTE

◆ Theservodrivedoesnotpermitseparateoperationonhigh16bitsofa32-bitparameter.
◆ Whenmodifyingaparameterthroughcommunication,payattentiontothesettingrange,unit,ef-
fectivetime,settingtype,andpositive/negativehexadecimalconversion.Fordetails,seethedescrip-
tionoftheparameter.

◆ ForthePLC/touchscreenofcertainvendors,theregisteraddressforModbusprogrammingis
theactualregisteraddress+1.ThereasonisthatthestandardModbusregisterstartaddressis1,
buttheregisterstartaddressofthesedevices(forexample,thisservodrive)isactually0.Toensure
compatibility,PLC/touchscreenvendorsmaketheregisteraddressdeductedby1duringphysical
transmission.PayattentiontothisduringModbuscommunicationbetweensuchPLC/touchscreen
andtheservodrivetoensurethatparametersoftheservodrivecanbereadorwrittencorrectly.
Forexample,theregisteraddressread/writteninprogrammingis0x0201,andtheactualparameter
read/writtenisH02-00ratherthanH02-01.
◆ IfyouarenotsurewhetheraPLC/touchscreen'sregisteraddressforModbusprogrammingisthe
actualone,selecttwoconsecutiveparametersofdifferentvalues,andusecommand0x03toread
thelargerone.Iftheparametervaluereadisequaltothesmallerparameter,itindicatesthatthe
registeraddressforprogrammingisequaltotheactualregisteraddress+1.

☆ Relatedparameters:

Para. Name ValueRange Unit Function
Setting
Condition

Effective
Time

Default

H0C-00
Servodriveaxisad-
dress

0to127 -
Setstheservodrive
axisaddress.

During
operation

Immediately
0

H0C-02
Baudrateoftheserial
port

0:2400

1:4800

2:9600

3:19200

4:38400

5:57600

kbp/s

Definesthecom-
municationrate
betweentheservo
driveandthehost
controller.

During
operation

Immediately
5
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H0C-03 Modbusdataformat

0:Nocheck,two
stopbits

1:Evencheck,
onestopbit

2:Oddcheck,
onestopbit

3:Nocheck,one
stopbit

-

Definesthedata
checkmodebetween
theservodriveand
thehostcontroller
duringcommunica-
tion.

During
operation

Immediately
0

H0C-13

Updateparameters
writtenthroughMod-
buscommunication
toEEPROM

0:Notupdate

1:Update
-

Setswhethertostore
parametermodifica-
tiontoEEPROM.

During
operation

Immediately
1

H0C-25
Modbusresponse
delay

0to5000 ms
During
operation

Immediately
1

H0C-26
SequenceofModbus
communicationdata
bits

0:High16bits
beforelow16
bits

1:Low16bits
beforehigh16
bits

-

Definesthe32-bit
datatransmission
formatofModbus
communication.

During
operation

Immediately
1
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7.1.5 Modbus Communication Protocol

Thefunctioncodesoftheservodriveincludetwodatalengths:16bitsand32bits.Functioncodescan
bereadorwrittenbyusingtheModbus-RTUprotocol.Thecommandcodesforwritingvarywiththedata
length.

Action Commandcode

Read16-bitor32-bitfunc-
tioncode

0x03

Write16-bitfunctioncode 0x06

Write32-bitfunctioncode 0x10

1 Read the function code: 0x03

Thecommandcode0x03intheModbus-RTUprotocolisusedtoreadboth16-bitand32-bitfunction
codes.

Requestframeformat:

START Equaltoorgreaterthan3.5-characteridletime,framestart

ADDR
Servoaxisaddresses1to247

◆ Note:1to247aredecimals,whichshouldbeconvertedintohexadecimalwhenfilledinto
ADDR.

CMD Commandcode:0x03

DATA[0]
StartparametergroupNo..Forexample,06istheparametergroupNo.inH06-11.

◆ Note:06ishexadecimal,whichdoesnotneedtobeconvertedwhenfilledintoDATA[0].

DATA[1]
Startoffsetwithintheparametergroup.Forexample,11istheoffsetinH06-11.

◆ Note:11isdecimal,whichshouldbeconvertedintohexadecimal0x0Bwhenfilledinto
DATA[1].

DATA[2] Readnumberoffunctionscodes(high8bits),hexadecimal

DATA[3] Readnumberoffunctionscodes(low8bits),hexadecimal

CRCL CRCvalidbyte(low8bits)

CRCH CRCvalidbyte(high8bits)

END Equaltoorgreaterthan3.5-characteridletime,frameend

Responseframeformat:

START Equaltoorgreaterthan3.5-characteridletime,framestart

ADDR Servoaxisaddress,hexadecimal

CMD Commandcode:0x03

DATALENGTH Numberofbytesofthefunctioncode,equaltothenumberofreadfunctioncodesNx2

DATA[0] Startfunctioncodevalue,high8bits

DATA[1] Startfunctioncodevalue,low8bits

DATA[…]

DATA[N*2-1] Endfunctioncodevalue,low8bits
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CRCL CRClowvalidbyte

CRCH CRChighvalidbyte

END Equaltoorgreaterthan3.5-characteridletime,frameend

Thecommandcode0x06intheModbus-RTUprotocolisusedtowrite16-bitfunctioncodesandthecom-
mandcode0x10isusedtowrite32-bitfunctioncodes.

2 Write 16-bit function code (0x06)

◆ Donotuse0x06towrite32-bitfunctioncodes.Otherwise,unexpectederrorswilloccur.

Requestframeformat:

START Equaltoorgreaterthan3.5-characteridletime,framestart

ADDR
Setservoaxisaddresses1to247

◆ Note:1to247aredecimals,whichshouldbeconvertedintohexadecimalwhenfilledinto
ADDR.

CMD Commandcode:0x06

DATA[0]
ParametergroupNo.tobewritten.Forexample,06istheparametergroupNo.inH06-11.

◆ Note:06ishexadecimal,whichdoesnotneedtobeconvertedwhenfilledintoDATA[0].

DATA[1]
Offsetwithintheparametergrouptobewritten.Forexample,11istheoffsetinH06-11.

◆ Note:11isdecimal,whichshouldbeconvertedintohexadecimal0x0Bwhenfilledinto
DATA[1].

DATA[2] Highbyteofdatatobewritten,hexadecimal

DATA[3] Lowbyteofdatatobewritten,hexadecimal

CRCL CRClowvalidbyte

CRCH CRChighvalidbyte

END Equaltoorgreaterthan3.5-characteridletime,frameend

Responseframeformat:

START Equaltoorgreaterthan3.5-characteridletime,framestart

ADDR Servoaxisaddress,hexadecimal

CMD Commandcode:0x06

DATA[0] ParametergroupNo.tobewritten.Forexample,itis0x06forH06-11.

DATA[1] OffsetintheparametergroupNo.tobewritten.Forexample,itis0x0BforH06-11.

DATA[2] Highbyteofdatatobewritten,hexadecimal

DATA[3] Lowbyteofdatatobewritten,hexadecimal

CRCL CRClowvalidbyte

CRCH CRChighvalidbyte
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END Equaltoorgreaterthan3.5-characteridletime,frameend
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3 Write 32-bit function code (0x10)

◆ Donotuse0x10towrite16-bitfunctioncodes.Otherwise,unexpectederrorswilloccur.

Requestframeformat:

START Equaltoorgreaterthan3.5-characteridletime,framestart

ADDR
Servoaxisaddresses1to247

◆ Note:1to247aredecimals,whichshouldbeconvertedintohexadecimalwhenfilledinto
ADDR.

CMD Commandcode:0x10

DATA[0]
StartparametergroupNo.tobewritten.Forexample,11istheparametergroupNo.inH11-12.

◆ Note:11ishexadecimal,whichdoesnotneedtobeconvertedwhenfilledintoDATA[0].

DATA[1]
Startoffsetwithintheparametergrouptobewritten.Forexample,12istheoffsetinH11-12.

◆ Note:12isdecimal,whichshouldbeconvertedintohexadecimal0x0CwhenfilledintoDATA[1].

DATA[2] High8bitsM(H)ofthenumberoffunctioncodes.Thelengthofa32-bitfunctioncodeis2.

DATA[3] Low8bitsM(L)ofthenumberoffunctioncodes

DATA[4]
NumberofbytesMx2correspondingtothenumberoffunctioncodes.

Forexample,forH05-07,DATA[4]isH04.

DATA[5] High8bitsofthestartfunctioncodetobewritten,hexadecimal

DATA[6] Low8bitsofthestartfunctioncodetobewritten,hexadecimal

DATA[7] High8bitsofthestartoffsetintheparametergrouptobewritten+1,hexadecimal

DATA[8] Low8bitsofthestartoffsetintheparametergrouptobewritten+1,hexadecimal

CRCL CRClowvalidbyte

CRCH CRChighvalidbyte

END Equaltoorgreaterthan3.5-characteridletime,frameend

Responseframeformat:

START Equaltoorgreaterthan3.5-characteridletime,framestart

ADDR Servoaxisaddress,hexadecimal

CMD Commandcode:0x10

DATA[0] ParametergroupNo.tobewritten.Forexample,itis0x11forH11-12.

DATA[1] OffsetinparametergroupNo.tobewritten.Forexample,itis0x0CforH11-12.

DATA[2] High8bitsofthenumberoffunctioncodestobewritten

DATA[3] Low8bitsofthenumberoffunctioncodestobewritten

CRCL CRClowvalidbyte

CRCH CRChighvalidbyte

END Equaltoorgreaterthan3.5-characteridletime,frameend
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4 Error response frame

Errorresponseframeformat:

START Equaltoorgreaterthan3.5-characteridletime,framestart

ADDR Servoaxisaddress,hexadecimal

CMD Commandcode+0x80

DATA[0]toDATA[3] DATA|errorcode

CRCL CRClowvalidbyte

CRCH CRChighvalidbyte

END Equaltoorgreaterthan3.5-characteridletime,frameend

Errorcode:

Errorcode Codedescription

0x0001 Illegalcommandcode

0x0002 Illegaldataaddress

0x0003 Illegaldata

0x0004 Slavedevicefault

5 Communication example (H0C-26 set to 0)

1) Masterrequestframe

01 03 02 02 00 02 CRCL CRCH

Therequestframemeansthatthemasterreadsdataof0x0002wordlengthfromtheregisterwiththe
startfunctioncodeH02-02intheservodriveofaxisaddress01.

Slaveresponseframe:

01 03 04 00 01 00 00 CRCL CRCH

Thisresponseframemeansthattheslavereturnsdataof2wordlength(4bytes),andthedatacontentis
0x0001,0x0000.

Iftheslaveresponseframeis:

01 83 02 CRCL CRCH

Theresponseframemeansthatacommunicationerroroccurs,andtheerrorcodeis0x02.0x83indicates
theerror.

2) Masterrequestframe:

01 06 02 02 00 01 CRCL CRCH

Therequestframemeansthatthemasterwrites0x0001tothefunctioncodeH02-02intheservodriveof
axisaddress01.

Slaveresponseframe:

01 06 02 02 00 01 CRCL CRCH

Theresponseframemeansthatthemasterwritesthefunctioncodesuccessfully.

Iftheslaveresponseframeis:
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01 86 02 CRCL CRCH

Theresponseframemeansthatacommunicationerroroccurs,andtheerrorcodeis0x02.0x86indicates
theerror.

3) Read32-bitfunctioncode(H05-07)

Masterrequestframe:

01 03 05 07 00 02 CRCL CRCH

Slaveresponseframe:

01 03 04 00 01 00 00 CRCL CRCH

TheresponseframemeansthatthevalueofthefunctioncodeH05-07is0x00000001.

6 Addressing of 32-bit function code

When32-bitfunctioncodesarereadorwrittenthroughModbus,thecommunicationaddressisthead-
dressoftheloweroffset,andoperationisperformedonboththetwofunctioncodenumbers.

Forexample,theModbuscommandforreadingH11-12(1stdisplacement)is:

Servoaxis
address

03 11 0C 00 02 CRCL CRCH

Ifitisknownthatthe1stdisplacementis0x40000000(1073741824indecimal):

WhenH0C-26is1(low16bitsbeforehigh16bits),thentheresponseframeis:

Servoaxis
address

03 04 00 00 40 00 CRCL CRCH

WhenH0C-26is0(high16bitsbeforelow16bits),thentheresponseframeis:

Servoaxis
address

03 04 40 00 00 00 CRCL CRCH

Forexample,theModbuscommandforwriting0x12345678(1stdisplacement)is:

WhenH0C-26is1(low16bitsbeforehigh16bits)

Servoaxis
address

10 11 0C 00 02 04 56 78 12 34 CRCL CRCH

WhenH0C-26is0(high16bitsbeforelow16bits)

Servoaxis
address

10 11 0C 00 02 04 12 34 56 78 CRCL CRCH

Forexample,towrite0x00100000(1048576indecimal)tothe32-bitfunctioncodeH05-07:

WhenH0C-26is0(high16bitsbeforelow16bits),thentheresponseframeis:

01 10 05 07 00 02 04 00 00 00 10 CRCL CRCH
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7 CRC check

ThehostcontrollerandservodrivemustusethesameCRCalgorithmforcommunication.Otherwise,a
CRCerrorwilloccur.Theservodriveuses16-bitCRCwithlowbytebeforehighbyte.TheCRCfunctionis
asfollows:

Uint16COMM_CrcValueCalc(constUint16*data,Uint16length)

{

Uint16crcValue=0xffff;

int16i;

while(length--)

{

crcValue^=*data++;

for(i=0;i<8;i++)

{

if(crcValue&0x0001)

{

crcValue=(crcValue>>1)^0xA001;

}

else

{

crcValue=crcValue>>1;

}

}

}

return(crcValue);

}
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8 Expression of signed hexadecimal

Whensignedfunctioncodes(16-bitand32-bit)arewritten,thepre-writtendataneedstobeconverted
intohexadecimal.

1) Write16-bitfunctioncode

Dataispositiveor0:Complement=Trueform

Dataisnegative:Complement=0xFFFF–Complementofdataabsolutevalue+0x0001

Example:

16-bitsignedpositive+100:Thetrueformis0x0064andthecomplementisalso0x0064.

16-bitsignednegative–100:Thehexadecimalcomplementis0xFFFF–0x0064+0x0001=FF9C.

2) 32-bitfunctioncode

Dataispositiveor0:Complement=Trueform

Dataisnegative:Complement=0xFFFFFFFF–Complementofdataabsolutevalue+0x00000001

Example:

32-bitsignedpositive+100:Thetrueformis0x00000064andthecomplementisalso0x00000064.

32-bitsignednegative–100:Thehexadecimalcomplementis0xFFFFFFFF–0x00000064+0x00000001=
FFFFFF9C.

7.1.6 RS485 Communication Troubleshooting

1 Problem 1: Termination resistor connection

Figure7-10 Correctterminationresistorconnectiondiagram

NOTE

◆ Theterminationresistorcanbeconnectedonlyattwoendsofthebus.
◆ Themasterstationmustbearrangedatoneendofthebus.
◆ WhentheresistanceoftheRS485busmeasuredbythemultimeterisabout60Ω(alldevicesmust
bepoweredoffduringmeasurement),thebusisnormal.Ifthemeasuredresistanceislowerthan50Ω,
checktwoendsofthebus,andcheckwhetheranotherterminationresistorisadded.Ifyes,discon-
necttheresistor.Ifthemeasuredresistanceis0Ω,checkforshortcircuitornodedamage.
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2 Problem 2: Correct wiring method (for nodes without the GND terminal)

Figure7-11 WiringdiagramfornodeswithouttheGNDterminal

Method1:CheckwhetheranotherportonthisnodesharesacommonreferencegroundwiththeRS485
circuit.Ifyes,connectGNDtothisreferenceground.Notethattheshieldmustnotbeconnectedtothe
referenceground;otherwise,theRS485portwillbedamaged.

Method2:CheckwhetherthereisareferencegroundusedbytheRS485circuitontheboardofthisnode.
Ifyes,connectGNDtothisreferenceground.Notethattheshieldmustnotbeconnectedtothereference
ground;otherwise,theRS485portwillbedamaged.

Method3:IfnoreferencegroundoftheRS485circuitisfound,leavetheGNDcableunconnectedasshown
intheprecedingfigure,andensurethatthePEcableisconnectedreliably.

Method4:Whentherearenotmanynodes,connectafiltercapacitorbetweenRS485+andRS485–.

3 Problem 3: Correct multi-node connection mode

Figure7-12 Multi-nodeconnectionmodediagrams

4 Problem 4: Suppressing interference from external systems

Figure7-13 Diagramofsuppressingexternalinterference
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Method1:Addamagneticringatposition1,whichcaneffectivelysuppressexternalinterference.This
methodisrecommended.

Method2:Addamagneticringatposition2,whichcanalsosuppressexternalinterference.

5 Problem 5: Suppressing drive interference

Figure7-14 Diagramofsuppressingdriveinterference

Method1:Addafiltermagneticringatposition1,withtheU,V,Wcables(notincludingthePEcable)
passingthroughthemagneticringandwindingthreecoils.Thismethodhasthebesteffectandisrecom-
mended.

Method2:Addafiltermagneticringatposition2,withtheU,V,Wcables(notincludingthePEcable)
passingthroughthemagneticringandwindingthreecoils.

Thefollowingfigureshowsthetroubleshootingflowchart:

Figure7-15 RS485communicationproblemtroubleshootingflowchart
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7.2 CANlink Communication

CANlinkisacommunicationprotocoldevelopedbyInovanceforembeddedsystemsusedinautomation.
IntermsoftheOSImodel,CANlinkimplementslayersaboveandincludingthenetworklayer.Theunder-
lyingprotocolimplementingthedatalinkandphysicallayersisusuallyControllerAreaNetwork(CAN).

CANlinksupportsnetworkmanagement,devicemonitoring,andcommunicationbetweennodes.CAN-
linksupportsthemaster/slavemode.Eachmasterandslavemusthaveauniqueaddressamong1to63.
IS810Ponlysupportstheslavemodeandonlyonemasternodeinthenetwork.

7.2.1 Hardware Connection

Figure7-16 CANlinkwiringdiagram

Table7-1 RelationshipbetweenCANlinkcommunicationdistanceandbaudrate

BaudRate(kbps) Max.Distance(m) CableSize(mm2) Max.NumberofNodes

1000 20 ≥0.3 18

500 80 ≥0.3 62

250 150 ≥0.3 62

125 300 ≥0.5 62

100 500 ≥0.5 62

50 1000 ≥0.7 62

NOTE

◆ Aboveisbasedonstandardshieldedtwistedpairs.

7.2.2 CANlink Communication Parameter Setting

Para. Name
Value
Range

Function
De-
fault

Effective
Time

Setting
Condition

H0C-00
Servoaxis
address

1to127
0:Broad-
cast
address

Setstheservodriveaxisaddress.

0:Broadcastaddress.Thehostcontroller
writesallservodrivesthroughthebroad-
castaddress.Theservodrivesactafter
receivingtheframewiththebroadcast
addressanddonotreturnaresponse.

1to247:Whenmultipleservodrivesare
networked,eachservodrivehasaunique
address;otherwise,communicationmay
fail.

1 Immediately
During
operation
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Para. Name
Value
Range

Function
De-
fault

Effective
Time

Setting
Condition

H0C-08
CANcommu-
nicationrate

0to7

Definesthecommunicationratebetween
thedriveandthehostcontrollerinthe
CANlinkorCANopenmode.

Value
Communica-
tionRate

0 20k
1 50k
2 100k
3 125k
4 250k
5 500k
6 1M
7 1M

Thecommunicationratesoftheservodrive
andthehostcontrollermustbethesame;
otherwise,thecommunicationfails.

5 Immediately
During
operation

H0C-13

Update
parameters
written
throughCAN
communi-
cationto
EEPROM

0to1

Setswhethertostoreparameterswritten
throughcommunicationtoEEPROM.

Value Meaning

0
NotupdateparameterstoEE-
PROM

1
Updateparametersexceptfor
groupsH0BandH0DtoEEPROM

Note:

ModificationtoH0C-13willalwaysbeup-
datedtoEEPROM.

Ifyoudonotwanttoretainparameter
modificationsuponpowerfailure,setH0C-
13to0.Otherwise,ifagreatnumberof
parametersettingsaremodifiedandthe
modificationsareupdatedtoEEPROM,EE-
PROMwillbedamagedandtheservodrive
reportstheerrorEr.108(Parameterstorage
fault).

0 Immediately
During
operation

7.2.3 CANlink Communication Troubleshooting

Er.D03:CANcommunicationinterrupted

Cause:

TheCANcommunicationtimesout.

Cause MethodofVerification Measure

CANcommunicationis
interrupted.

Theslavestationis
offline.

ChecktheCANcommunicationcardindicatorstatusof
themasterPLC.

TheERRindicatorofthemasterPLCflashesata
frequencyof1HzandtheERRindicatorofsomeslave
PLCsissteadyon.

WhenusingthePLCsoftwaretool,youcanmonitor
D78xxinthecomponentmonitoringtableofthe
master.xxindicatesthestationNo.indecimal.Ifthe
correspondingD78xxofsomeconfiguredstationsis5,
afaultoccursontheslavePLC.

Checkthecommunicationcable
connectionbetweentheslavewith
theERRindicatorsteadyonand
themaster.

Setthecommunicationbaudrate
(H0C-08)oftheslavewiththeERR
indicatorsteadyontobethesame
asthatofthemaster.
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CANcommunicationis
interrupted.

Themasterstationis
offline

ChecktheCANcommunicationcardindicatorstatusof
themasterPLC.

TheERRindicatorofallslavePLCsaresteadyon.

WhenusingthePLCsoftwaretool,youcanmonitor
D78xxinthecomponentmonitoringtableofthe
master.xxindicatesthestationNo.indecimal.Ifthe
correspondingD78xxofallconfiguredstationsis5,a
faultoccursonthemasterPLC.

Checkcableconnectionofthe
master.

Er.994:CANaddressconflict

Cause MethodofVerification Measure

CANlinkaddresscon-
flictoccurs.

CheckwhetherH0C-00(servoaxisaddress)is
allocatedrepeatedly.

Allocateservoaxisaddressofslavesanden-
surethatallocationofH0C-00isnotrepeat-
ed.

7.3 CANopen Communication

CANopenisacommunicationprotocolanddeviceprofilespecificationforembeddedsystemsusedinau-
tomation.IntermsoftheOSImodel,CANopenimplementslayersaboveandincludingthenetworklayer.
TheCANopenstandardconsistsofanaddressingscheme,severalsmallcommunicationprotocols,andan
applicationlayerdefinedbyadeviceprofile.CANopensupportsnetworkmanagement,devicemonitor-
ing,andcommunicationbetweennodes,includingasimpletransmissionlayerformessagesegmentation
orde-segmentation.Theunderlyingprotocolimplementingthedatalinkandphysicallayersisusually
ControllerAreaNetwork(CAN).

CANopensupportsthemaster/slavemode.Eachmasterandslavemusthaveauniqueaddressamong1
to63.IS810Ponlysupportstheslavemodeandonlyonemasternodeinthenetwork.

7.3.1 Hardware Connection

 

Figure7-17 CANopenwiringdiagram

Table7-2 RelationshipbetweenCANopencommunicationdistanceandbaudrate

BaudRate(kbps) Max.Distance(m) CableSize(mm2) Max.NumberofNodes
1000 20 ≥0.3 18
500 80 ≥0.3 62
250 150 ≥0.3 62
125 300 ≥0.5 62
100 500 ≥0.5 62
50 1000 ≥0.7 62

NOTE

◆ Aboveisbasedonstandardshieldedtwistedpairs.
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7.3.2 CANopen Communication Parameter Setting

Para. Name
Value
Range

Function Default
Effective
Time

Setting
Condition

H02-00 Control mode 0 to 8

Setsthecontrolmodeoftheservodrive.

0:Speedmode

1:Positionmode

2:Torquemode

3:Torquemode↔Speedmode

4:Speedmode↔Positionmode

5:Torquemode↔Positionmode

6:Torquemode↔Speedmode↔Positionmode

8:CANopencontrolmode

8
Immedi-
ately

Atstop

H0C-00
Servoaxis
address

1to
127

Setstheservodriveaxisaddress.

0:Broadcastaddress.Thehostcontrollerwrites
allservodrivesthroughthebroadcastaddress.
Theservodrivesactafterreceivingtheframe
withthebroadcastaddressanddonotreturna
response.

1to247:Whenmultipleservodrivesarenet-
worked,eachservodrivehasauniqueaddress;
otherwise,communicationmayfail.

1
Immedi-
ately

During
operation

H0C-08
CANcommu-
nicationrate

0to7

Definesthecommunicationratebetweenthe
driveandthehostcontrollerintheCANlinkor
CANopenmode.

Value
Communica-
tionRate

0 20k
1 50k
2 100k
3 125k
4 250k
5 500k
6 1M
7 1M

Thecommunicationratesoftheservodriveand
thehostcontrollermustbethesame;otherwise,
thecommunicationfails.

5
Immedi-
ately

During
operation

H0C-13

Update
parame-
terswritten
throughCAN
communi-
cationto
EEPROM

0to1

Setswhethertostoreparameterswrittenthrough
communicationtoEEPROM.

Value
UpdateParametersWrittenThrough
CommunicationtoEEPROM

0 NotupdateparameterstoEEPROM

1
Updateparametersexceptforgroups
H0BandH0DtoEEPROM

Note:

ModificationtoH0C-13willalwaysbeupdatedto
EEPROM.

Ifyoudonotwanttoretainparametermodifica-
tionsuponpowerfailure,setH0C-13to0.Other-
wise,ifagreatnumberofparametersettingsare
modifiedandthemodificationsareupdatedto
EEPROM,EEPROMwillbedamagedandtheservo
drivereportstheerrorEr.108(Parameterstorage
fault).

0
Immedi-
ately

During
operation
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7.3.3 CANopen Communication Troubleshooting

Fault
Display

Name Cause Measure

Er.d04
Nodeprotectionorheart-
beattimeout

Theslavereachesthetimeconfig-
uredbytheconsumerorthenode
guardingtime.

CheckwhetherallCANnodesareonline,
orchecktheCANopenconfiguration,
andresetthenodeorcommunication.

Er.d05
NMTinitializationatmotor
energized

Thenetworkmanagementsystem
(NMT)initializationframeisre-
ceivedwhenthemotorisenergized.

ResettheNMTnode.Thepolarityoutput
isinhibitedwhentheNMTisbeing
changed.

Er.d06
NMTstopatmotorener-
gized

TheNMTstopframeisreceived
whenthemotorisenergized.

ResettheNMTnode.Thepolarityoutput
isinhibitedwhentheNMTisbeing
changed.

Er.d07
CANopennetworkdiscon-
nected

Therearetoomanyerrors.
ChecktheCANopennetworkandrestore
theconnection.

Er.d08
PDOtransmissionlength
error

Thelengthofthecontenttransmit-
tedbythePDOisinconsistentwith
themappinglengthduringconfigu-
ration.

Re-configurethePDOandresetthenode
orcommunication.

Er.d09
Incorrectsoftwareposition
upperandlowerlimitset-
ting

Thelowerlimitofsoftwareposition
islargerthantheupperlimit.

Set0x607Dcorrectlyandensure

607D-1h<607D-2h

Er.d10 Homeoffsetsettingerror
Thehomeoffsetisoutsidethesoft-
warepositionupperorlowerlimit.

Set607Dand607Ccorrectly,andensure

607C>(607D-1h)

607C<(607D-2h)

Er.d11 Excessivesyncperioderror
Thesynchronizationcycleerror
exceedsthe1/4ofthesetpoint.

Checkthesettingsof60C2-1hand60C2-
2handensurethesynchronizationcycle
parametersaresetproperly.

Ensurethesynchronizationcycleofthe
hostcontrollerissetcorrectlyandcon-
sistentwiththesettingof60C2h.

Checkthewiringbetweentheslaveand
themaster.

7.4 VDI/VDO

1 VDI Terminal

Thevirtualdigitalinput(VDI)terminalissimilartohardwareDIsandcanbeallocatedwiththeDIfunc-
tions.WhenaVDIisenabled,thenumberofhardwareDIsareexpanded.Atotalof16VDIsaresupported.

ThefollowingfiguretakestheoperationofallocatingFunIN.1(S-ON)toaVDIasanexampletodescribe
theVDIsettingprocedure.
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Figure7-18 VDIuseflowchart

TheVDIlogicisdeterminedbyH0C-10(DefaultVDIvirtuallevelvalueuponpower-on)uponinitialpow-
er-on.Thereafter,theVDIlogicisdeterminedbyH31-00(VDIvirtuallevel).

ThevalueofH0C-10displayedonthekeypadisdecimal,andH31-00isnotdisplayedonthekeypad.In
theconvertedbinaryvalueofH0C-10(H31-00),"bit(n)=1"indicatesthatthelogicofVDI(n+1)is"1"and
"bit(n)=0"indicatesthatthelogicofVDI(n+1)is"0".

◆ IfaVDIisallocatedwiththesamefunction(not0)asaDIingroupH03,theservodrivereports
Er.130.
◆ TheVDIxlogic"0"indicatesactivehighand"1"indicatesedgevalid.

☆ Relatedparameters:

Para. Name ValueRange Function
Setting
Condition

Effective
Time

Default

H0C 09 CommunicationVDI 0to1
Setswhethertoenable
communicationVDI.

Atstop
Immedi-
ately

0

H0C 10
VDIdefaultvalue
uponpower-on

0to65535
SetstheVDIdefault
valueuponpower-on.

Atstop
Nextpow-
er-on

0

H31 00
VDIvirtuallevelset
throughcommunica-
tion

Bit0:VDI1virtuallevel

...

Bit15:VDI16virtual
level

SetstheVDIterminal
logic.

During
operation

Immedi-
ately

-

2 VDO Terminal

Thevirtualdigitaloutput(VDO)issimilartohardwareDOsandcanbeallocatedwiththeDOfunctions.
WhenaVDOisenabled,thenumberofhardwareDOsareexpanded.Atotalof16VDOsaresupported.

UseVDOsaccordingtothefollowingprocedure:
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Figure7-19 VDOuseflowchart

ThevalueofH0C-12(H17-32)displayedonthekeypadishexadecimal.Intheconvertedbinaryvalueof
H0C-12(H17-32),"bit(n)=1"indicatesthatthelogicofVDO(n+1)is"1"and"bit(n)=0"indicatesthatthe
logicofVDO(n+1)is"0".YouarerecommendedtosettheVDOlogiclevelsoppositetoH0C-12.

◆ TheVDOxlogic"0"indicatesactivehighand"1"indicatesactivelow.

☆ Relatedparameters:

Para. Name ValueRange Function
Setting
Condi-
tion

Effective
Time

Default

H0C 11 CommunicationVDO 0to1
Setswhethertoen-
ablecommunication
VDO.

Atstop
Immedi-
ately

0

H0C 12
Defaultlevelofthe
VDOallocatedwith
function0

0to65535

Setsthedefaultvir-
tualleveloftheVDO
allocatedwithfunc-
tion0(invalid).

Atstop
Immedi-
ately

0

H17 32 VDOvirtuallevel

Bit0:VDO1virtuallevel

...

Bit15:VDO16virtuallevel

ReadstheVDOoutput
logic.

Atdis-
play

- 0
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Chapter 8  CANopen Communication 
Cases

8.1 PROFINET-to-CANopen Gateway of MD810 Power Supply 
Unit

8.1.1 PROFINET-to-CANopen Gateway

ThePROFINET-to-CANopenfunctionisimplementedintheMD810powersupplyunittoconvertPROF-
INETtotheCANopenprotocol.Thefollowingfigureshowsthebasicnetworkstructure.

PLC

PROFINET
CANopen

IS810 drive
unit

IS810 drive
unit

IS810 drive
unit

IS810 drive
unit

MD810 power
supply unit (with

PROFINET-to-CANopen 
gateway function)

Thegatewayfunctionimplementsdataexchangeforatotalof30nodes(includingthepowersupplyunit).
Detaileddataisasfollows.

1) Forthepowersupplyunit:ThegatewayfunctionsupportsthreeRPDOsandthreeTPDOs,eachwitha
maximumof24bytes.

2) FortheIS810driveunit:Thegatewayfunctionsupportsamaximumof29bodes,eachofwhichcan
beconfiguredwithfourRPDOsandfourTPDOs,eachwithamaximumof32bytes.Thetotalnumber
ofRPDOsandTPDOconfiguredforthe29nodescannotexceed63.Themaximuminputandoutput
datalengthsupportedbythe29nodesis504bytes(63x8).

8.1.2 PROFINET-to-CANopen Gateway with Siemens S7-1500 PLC

Thehardwareconfigurationdescribedinthissectionisbasedonthefollowingmodels:

InovanceMD810powersupplyunitwithagateway,model:MD81020M4T22G120

InovanceIS810P-COCANopenbusservo,model:IS810P50M4T005CO

Inovancestandardservomotor,model:ISMH2-15C30CD-U231Y

SiemensPROFINETbusPLC,model:S7-1500

1 Servo configuration

■ Preparations

1) CheckwhethertheMD810powersupplyunitisequippedwiththePROFINETgateway(PROFINET
interface),andensurethatthedriveunitsupportstheCANopenbus.

2) Ensurethatthemaincircuitiscorrectlyconnected,includingthree-phaseinput,inter-unitbridging,
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andoutputmotorconnection.

3) Connectthenetworkcablecorrectly.

ConnectthePROFINETinterfaceoftheMD810powersupplyunittothatofthePLCthroughanetwork
cable.

ConnecttheRJ45networkinterfaceoftheMD810powersupplyunittothatofthedriveunitsthrougha
networkcable.

AdjusttheDIPswitchoftheMD810powersupplyunit.Turnonswitches3and4forCAN.

Connectthelastdriveunittoaterminationresistor.Otherwise,theCANopencommunicationmaybe
abnormalandthealarmEA16.13maybereported.

■ Communicationparametersetting

1) Powersupplyunit(master):

① SetFd-10(Communicationprotocolselection)to5(PROFINET-to-CANopengateway).

② SetFd-12(CANbaudrate)to5.Inthisexample,Fd-12issetto5,sothebaudrateis500kbps.

③ SetFd-13(StationNo.)to1tosetnode1asthemaster.

2) IS810driveunit(slave):

① SetH0C-45(Communicationprotocolselection)to1(CANopen).

② SetH0C-02(CANbaudrate)to5.Inthisexample,H0C-02issetto5,sothebaudrateis500kbps.
Thesettingmustbeconsistentbetweentheslaveandthemaster.

③ SetH0C-00(StationNo.)toanyvalueotherthan1.

■ Processdatatransmissionconfiguration(afterCANopennetworkcablesofIS810andMD810are
connected)

TheCANopentransmissionparametersrelatedtotheIS810servodriveunitbelongtogroups2Dand2E.
Thefollowingtableliststhemappings.
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OUT RPDO Group2DAddress INPUT TPDO Group2EAddress

OUT

RPDO1

Numberof
mapping
objects

2D-32

INPUT

TPDO1

Numberof
mapping
objects

2E-20

OUT1
2D-33

INPUT1
2E-21

2D-34 2E-22

OUT2
2D-35

INPUT2
2E-23

2D-36 2E-24

OUT3
2D-37

INPUT3
2E-25

2D-38 2E-26

OUT4
2D-39

INPUT4
2E-27

2D-40 2E-28

RPDO2

Numberof
mapping
objects

2D-49

TPDO2

Numberof
mapping
objects

2E-37

OUT5
2D-50

INPUT5
2E-38

2D-51 2E-39

OUT6
2D-52

INPUT6
2E-40

2D-53 2E-41

OUT7
2D-54

INPUT7
2E-42

2D-55 2E-43

OUT8
2D-56

INPUT8
2E-44

2D-57 2E-45

OUT

RPDO3

Numberof
mapping
objects

2D-66

INPUT

TPDO3

Numberof
mapping
objects

2E-54

OUT9
2D-67

INPUT9
2E-55

2D-68 2E-56

OUT10
2D-69

INPUT10
2E-57

2D-70 2E-58

OUT11
2D-71

INPUT11
2E-59

2D-72 2E-60

OUT12
2D-73

INPUT12
2E-61

2D-74 2E-62

RPDO4

Numberof
mapping
objects

2D-83

TPDO4

Numberof
mapping
objects

2E-71

OUT13
2D-84

INPUT13
2E-72

2D-85 2E-73

OUT14
2D-86

INPUT14
2E-74

2D-87 2E-75

OUT15
AF-88

INPUT15
2E-76

AF-89 2E-77

OUT16
AF-90

INPUT16
2E-78

AF-91 2E-79

1) Youcanconfigureupto32-byteRPDOand32-byteTPDOprocessdata.EachPDOcanbeconfigured
withprocessdatanotexceeding8bytesinlength.

2) ExampleofusingPDOstoconfiguretheservoparameters:

AssumethatyouwanttoassignvaluestoservoparametersH11-12andH11-14throughthePLC.Theval-
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ueofH11-12consistsof32bits,andthatofH11-14consistsof16bits.Youcanplanaconfigurationmeth-
odasneeded.Twoconfigurationmethodsaredescribedbelow.

Configurationmethod1:

RPDO 2DAddress Para. Setting Remarks

RPDO1

Numberofmap-
pingobjects

2D-32 2

OUT1
2D-33 H11.12 2011 1stdisplacement

2D-34 0D20 32bits

OUT2
2D-35 H11.14 2011 1stspeed

2D-36 0F10 16bits

OUT3
2D-37

2D-38

OUT4
2D-39

2D-40

Configurationmethod2:

RPDO 2DAddress Para. Setting Remarks

RPDO1

Numberofmap-
pingobjects

2D-32 1

OUT1
2D-33 H1112 2011 1stdisplacement
2D-34 0D20 32bits

OUT2
2D-35
2D-36

OUT3
2D-37
2D-38

OUT4
2D-39
2D-40

RPDO2

Numberofmap-
pingobjects

2D-49 1

OUT5
2D-50 H1114 2011 1stspeed
2D-51 0F10 16bits

OUT6
2D-52
2D-53

OUT7
2D-54
2D-55

OUT8
2D-56
2D-57

Configurationprinciple:

ThesettingcorrespondingtoH11-12is20110D20andthesettingcorrespondingtoH11-14is20110F10.
ThefollowingtakesH11-12asanexampletoexplaintheconfigurationprinciple.

① H11value+0x2000=0x2011.Enter0x2011inthehighbitsofOUT1.

② Theparameternumber12isindecimal,whichis0x0Cinhexadecimal.Anoffsetof1isrequired,
andthefinalresultis0x0D.

③ 32-bitparameterscorrespondto0x20,16-bitparameterscorrespondto0x10,and8-bitparame-
terscorrespondto0x08.Therefore,H1112correspondsto0x20.

④ Combine0x0Dand0x20obtainedintheprecedingstepsto0x0D20andenteritinthelowbitsof
OUT1.
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3) ExampleofusingPDOstoconfiguretheobjectdictionary:

Assumethatyouwanttoreadobjectdictionary0x6077-12fromtheservothroughthePLC.Thedatatype
is16-bit.Nooffsetisrequiredbyobjectdictionaries.Thefollowingtableliststheformats.

TPDO 2EAddress Para. Setting Remarks

TPDO4

Numberofmap-
pingobjects

2E-20 1

INPUT1
2E-21 6077 1stspeed
2E-22 1210 16bits 16bits

INPUT2
2E-23
2E-24

INPUT3
2E-25
2E-26

INPUT4
2E-27
2E-28

2 PLC configuration

1) InstalltheGSDfile

 

2) SelectandinstallthematchedGSDfile.ApromptisdisplayediftheGSDfileisnotinstalled.

 

3) Projectconfiguration

① Addanewdevice.AddaPLCbasedontheactualsituation.
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② Configureaslave.Thefollowingfigureshowsthemasterafteraslaveisadded.Addtheslave
MD810PNontheright.

 

③ Configuretheslave,asshowninthefollowingfigure.

 

4) Networkconfiguration
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① Addasubnettothemaster.

 

② Allocatetheslavetothesubnet.

 

③ Selectthesubnet.
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④ Thefollowingfigureshowstheaddednetwork.ClickPN/IE_1,selectAssign device name,and
allocateanametotheslave.

 

⑤ Connectthedevicecorrectly,allocateadeviceinterface,andclickUpdate list.
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⑥ Allocateanametotheslave.

 

⑦ Seethefollowingfigure.

 

⑧ Selectaninterface.

 

⑨ Thefollowingfigureshowsthecorrectconnection.
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⑩ Switchtotheonlinemode.

 

⑪ Selectthedeviceduringinitialconnection.

 

5) Hardwareconfiguration

① Double-clicktheaddedMD810deviceconfigurationtoperformhardwareconfigurationonthe
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MD810powersupplyunitandtheattacheddriveunit.EdittheconfigurationintheDevice over-
viewwindow.

 

② PerformconfigurationbasedonthePDOsettingsoftheMD810powersupplyunitandthe
attacheddriveunit.YoucanonlysetthenumberofbytesonthePLCandensurethattheset
numberisconsistentwiththenumberofbytesoccupiedbythePDOsofthedrive;otherwise,an
alarmindicatinghardwaremismatchisgeneratedandthedrivegeneratestheE16.75alarm.For
example,ifthedriveTPDOisconfiguredwitha32-bitPDOanda16-bitPDO,add6-byteinputto
thePLCandaddoutputofthesamenumberofbytestoRPDO.

Briefdescription:

Inthefollowingfigure,Device_1isthepowersupplyunitconfiguredwitha2-byteinputdata.

Device_2isthedriveunitconfiguredwitha12-byteinputdataand18-byteoutputdata.

 

③ DownloadtheconfigurationtothePLC.Afterthehardwareconfigurationinstep2ismodified,
downloadtheconfigurationtothePLCagain.Ifonlythehardwareconfigurationismodified,you
candownloadonlythehardwareconfiguration.
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④ Downloadstep1:ClickLoadtodownloadtheconfigurationtothePLC.Then,thePLCstopsrun-
ning.

⑤ Downloadstep2:ClickFinishafterthedownloadiscomplete.ThePLCrestarts.

 

6) Addingtheonlinemonitoringlist

① Addthemonitoringlistandaddmonitoringitemsbasedonthevariablestobemonitored.
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② Switchtotheonlinemode.

 

③ ClickMonitor all.

 

④ Modifyvalues.
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TheconfigurationofthedrivemustbeconsistentwiththatofthePLC;otherwise,analarmwillbegener-
ated.

8.2 PROFIBUS-DP-to-CANopen Gateway of MD810 Power Sup-
ply Unit

8.2.1 Networking

8.2.2 Communication Performance

Onegatewayunit(PROFIBUS-DPslave)canbeconnectedwithupto30CANopenslaves.Note:Thegate-
wayunitisalsoaCANopenslave.

Datasent/receivedbyonegatewayunit(PROFIBUS-DPslave)withaPLCcontainsupto122parameters.

Datasent/receivedbyeveryCANopensalvecontainsupto8parameters.

8.2.3 Application Instructions

1 Configuring parameters of the power supply unit and drive unit

1) Setthepowersupplyunit

① SetFd-10(Communicationprotocolselection)to3(PROFIBUS-DPbridge).

② SetFd-20(DPcommunicationaddress)tothenumberofthePROFIBUS-DPslave,whichmust
beconsistentwiththatinthePLCslavesystem.

③ SetparametersAF-00toAF-63toconfigureinteractiondatabetweenthebridgeunitandthe
PLC.Thedefaultisempty.Thedefaultparametercanbeuseddirectly.

2) Setthedriveunit

① ThestationNo.ofeachslavemuststartwith2andbesequentiallysetwithoutbeingrepeated.
Ifthereareanyneedlesspowersupplyunitordriveunitinthenetworkandnetworkingcontrol
isnotrequired,thisparameterdoesnotneedtobeset.Thatis,thedefaultvalue1isused.

② ConfigureinteractiondatabetweeneveryslaveofthebridgeandthePLC.Thedriveunitcan
usethedefaultparametersdirectly.

③ Note:WhenIS810COservesasthedriveunit,H0C-45(Communicationprotocolselection)must
besetto1toenabletheCANopengatewayforIS810CO.Otherwise,double-wordparameters
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cannotberead,andonlysingle-wordparameterscanbewritten.

2 Configuring PROFIBUS-DP master S7-300

BeforeusingthePROFIBUS-DPmaster,youneedtoconfiguretheGSDfileoftheslavetoaddthecorre-
spondingslavedevicetothesystemofthemaster.Ifthefileexists,skipstep2.YoucanobtaintheGSDfile
fromInovanceorouragent.Theconfigurationprocedureisasfollows:

1) Createaprojectinstep7,addanS7-300masterintheproject,asshowninthefollowingfigure.

 

2) Double-clickthehardwareicontoaccesstheHW Configinterface,andchooseOptions>Install GSD 
FiletoaddtheMD810DP.GSDfile(Englishpathrequired),asshowninthefollowingfigure.

 

3) ClickInstall.Afterthefileisinstalled,theMD810-gatewaymoduleisdisplayedunderGateway,as
showninthefollowingfigure.
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4) Createaslavesystem,asshowninthefollowingfigure.

 

5) ConfigureparametersofthePROFIBUS-DPslave.Double-clicktheMD810slave,asshowninthefol-
lowingfigure.
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■ The number of devices:Thenumberofstationsinthenetwork,upto30,includingthebridgeitself.
Assumethatonepowersupplyunit(bridge)plusfivedriveunitsusethisfunction.Thisvalueisequal
to6.

■ NO.1,NO.2,NO.3...:NO.1isthebridge.NO.2isaslavewithNo.2addresswhenFd-13issetto2.
NO.3isaslavewithNo.3addresswhenFd-13issetto3.NO.Ncanbedoneinthesamemanner.

■ IN,OUT:TheamountofcommunicationdatabetweenthepowersupplyunitandthePLC,inunitof
bytes.INmeansdatafromthedrivetothePLCandOUTmeansdatafromthePLCtothedrive.The
communicationdatabetweenthepowersupplyunitandthePLCisconfiguredingroupAF.There-
fore,thisvaluecorrespondstothenumberofINsandOUTsconfiguredingroupAF.Accordingtothe
precedinginformation,whenNO.2INis2,thenumberofdatasentfromthepowersupplyunitofthe
CANaddress2tothePLCis2.TheINandOUTvaluesareconfiguredbyparametersAF-32toAF-35(two
parametersingroupAFmapsonedata).OUT2hasthesimilarmeaning.

■ ForspecificINandOUTvalues,seetheparametersofeverystation.OUTandINcorrespondtoAF-66
andAF-67,respectively.

■ ValuesofAF-66andAF-67areequaltothesumofbits.Forexample,whenAF-66issetto0012,OUT
is3(1+2=3).

6) ConfigureINPUTandOUTPUTdatalength:
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IN/OUT,INPUT,andOUTPUTontherightindicatethisunitcontainshowmanywordsofINdataand
OUTdata.

■ IN/OUT 1 word,IN/OUT 2 words...:ItindicatesthecombinationofINsandOUTs.1wordindicates
oneINandoneOUT.2wordsindicatetwoINsandtwoOUTs.nwordscanbedoneinthesameman-
ner.

■ INPUT 1 word,INPUT 2 words...:ItindicatesindependentINs.1wordindicatesoneIN.2words
indicatetwoINs.nwordscanbedoneinthesamemanner.

■ OUTPUT 1 word,OUTPUT 2 words...:Thesameasabove.

TheslotINandOUTquantityisequaltothesumofINsandOUTsofvalidstationsinthespecialdevice
parameterinstep4.If"The number of devices"is6,thesumofINsequalstoNO.1IN+NO.2IN+...NO6.
IN.ThesumofOUTsequalstoNO.1OUT+NO.2OUT+...NO6.OUT.Thevalueshowninthepreceding
figureisforreference,thatis,thesumofINsis10andthesumofOUTsis10.Selectavailableunitsonthe
righttoinsert10INsand10OUTsinthecorrespondingslots.Theunitscanbeusedindependently,in
combination,orintheindependentandcombinationmode,aslongasthesumofINsandOUTsisequal
tothesumofINsandOUTsofthevalidstationsconfiguredinstep4.Thefollowingfigureshowsmultiple
modes,butineachmode,alltheINshave10wordsandalltheOUTshave10words.
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7) ObtaintheprocessdatarelationbetweenthePLCI/Qaddressandthepowersupplyunit.

3 Configuring the CANopen Slave IS810CO

■ Processdatamapping

EveryCANopenslavesupportssendingandreceivingupto16-byteprocessdata,thatis,sendingand
receivingeightparameters,respectively.Anymappingisallowed.Boththesumofsentprocessdataand
receivedprocessdatacannotexceed244bytes.

OUT:PLC>powersupplyunit.IN:Powersupplyunit>PLC

■ Modificationthroughkeypad

Youcanselectthereceived/sentparametersbymodifyingparametersingroupAFofthepowersupply
unit.Takethefollowingtableasanexample.ThemethodofconfiguringF0-01inOUTisasfollows:

① EntertheparametergroupNo.ofreceived/sentparametersplus0x2000inthefirstparameterin
groupAFofcorrespondingINPUTorOUTPUT.Forexample,F0correspondsto0x20F0.Enteritin
AF-00.

② PlusthegroupNo.ofreceived/sentparametersby1,converttheresultintoahexadecimal
numberandenterthehighbitsofthesecondparameteringroupAFofcorrespondingINPUTor
OUTPUT.Converttheparameterdatalengthintoahexadecimalnumberandenterthelowbits
ofthesecondparameteringroupAFofcorrespondingINPUTorOUTPUT.Forexample,ifthe
parameterdatalengthofF0-01is16bits,enter0x0210.

TargetParame-
ter

AddressofParam-
eterinGroupAF

Value Remarks
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F0-01

AF-00 0x20F0
Parameteraddressindex

EqualtogroupNo.F0+0x2000

AF-01 0x0210

Highbits(02):ParametergroupNo.offset+1

Lowbits(10):16-bitparameterlength

Forexample,thisvalueis20fora32-bitparameter.

Note:Theoffsetvaluesmustbeconvertedintohexadeci-
mal.

YoucanalsomaptheCANopenobjectdictionarytogroupAF.Exceptthatobjectdictionarysub-index
mustbesetwithoutadding1,otherstepsaresimilar,asshowninthefollowingtable.

TargetParame-
ter

AddressofParam-
eterinGroupAF

Value Remarks

0x2073-12

AF-00 0x2073 Objectdictionaryindex

AF-01 0x1210
Highbits(12):Objectdictionarysub-index

Lowbits(10):16-bitobjectlength

■ MappingrelationbetweenPLCI/Qaddressesandprocessdata

ThePLCIaddresscorrespondstotheslaveINPUT,indicatingpowersupplyunit>PLC.ThePLC1address
correspondstotheslaveOUTPUT,indicatingPLC>powersupplyunit.ThePLCI/Qaddressesaresorted
accordingtothestationNo.withdataandtheincreasingsequenceoftheIN/OUTNo.ofcorresponding
stations.TheminimumPLCIaddressis256,correspondingtoIN1ofstation2andthen258corresponding
toIN2,asshowninthefollowingfigure.Becausestation2hasonlytwoINs,thenextPLCIaddresscorre-
spondstoIN1ofstation2andsoon.

 

■ RelationbetweenparametersingroupAFandINPUT/OUTPUT
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OUT
AddressofParame-
terinGroupAF

DefaultParametersof
DriveUnit

INPUT
AddressofParame-
terinGroupAF

DefaultParametersofDrive
Unit

OUTPUT

OUT1
AF-00 0x2073 0x7311

(Control
word)

INPUT

IN1
AF-32 0x2070 0x7044

(Statusword)AF-01 0x1210 AF-33 0x4510

OUT2
AF-02 0x2073 0x7310

(Frequency
reference)

IN2
AF-34 0x2070 0x7045

(Runningfre-
quency)AF-03 0x1110 AF-35 0x4610

OUT3
AF-04

IN3
AF-36

AF-05 AF-37

OUT4
AF-06

IN4
AF-38

AF-07 AF-39

OUT5
AF-08

IN5
AF-40

AF-09 AF-41

OUT6
AF-10

IN6
AF-42

AF-11 AF-43

OUT7
AF-12

IN7
AF-44

AF-13 AF-45

OUT8
AF-14

IN8
AF-46

AF-15 AF-47
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Chapter 9  List of Parameters
9.1 Parameters of Power Supply Unit

Fordetailsaboutparametersofthepowersupplyunit,seeMD810SeriesStandardDrive(MultidriveSys-
tem)AdvancedUserGuide(datacode:19010478).

9.2 Parameters of Drive Unit

Group ParameterGroupOverview

H00 Servomotorparameters

H01 Servodriveparameters

H02 Basiccontrolparameters

H03 Terminalinputparameters

H04 Terminaloutputparameters

H05 Positioncontrolparameters

H06 Speedcontrolparameters

H07 Torquecontrolparameters

H08 Gainparameters

H09 Self-adjustmentparameters

H0A Faultandprotectionparameters

H0B Monitoringparameters

H0C Communicationparameters

H0D Auxiliaryfunctionparameters

H0F Fullyclosed-loopparameters

H11 Multi-positionparameters

H12 Multi-speedparameters

H17 VDI/VDOparameters

H30 Servo-relatedvariablesreadthroughcommunication

H31 Servo-relatedvariablessetthroughcommunication
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9.2.1 Group H00: Servo Motor Parameters

H00-00

Name MotorSN
Setting
Condition

Atstop
Related
Mode

PST

Value
Range

14000,14101 Unit 1
Effective
Time

Nextpower-on Default 14000

SetstheSNoftheservomotor.

FortheIS810Pseriesservodrive,the20-bit(1048576P/r)serialencodermotorismatched.Inthiscase,H00-00isset
to14000.FortheSNoftheserialencodermotor,viewH00-05.

Value MotorSN Description

14000
Inovancemotorwith20-bit
incrementalencoder TheIS810Pseriesservodrivesupportsonlytheserial

encodermotorandH00-00issetto14000.
14101

Inovancemotorwith23-bit
absoluteencoder

IfthemotorSNissetincorrectly,Er.120(Productmodelmatchingfault)willoccur.

H00-02

Name CustomizedNo.
Setting
Condition

Atdisplay
Related
Mode

-

Value
Range

- Unit -
Effective
Time

- Default -

DisplaysthecustomizedsoftwareNo.inhexadecimal.

Thedisplayformatis6XX.YY.

XXindicatesthecustomizedsoftwareversion.

YYindicatesthecustomizedsoftwareversionupdaterecord.

H00-04

Name Encoderversion
Setting
Condition

Atdisplay
Related
Mode

-

Value
Range

- Unit -
Effective
Time

- Default -

Displaystheencodersoftwareversion.

Thedisplayformatis20XX.Y,withonedecimalplace.

20indicatesthattheencoderresolutionis20-bit(1048576P/r).

H00-05

Name SerialencodermotorSN
Setting
Condition

Atdisplay
Related
Mode

-

Value
Range

- Unit -
Effective
Time

- Default -

Displaysthecodeoftheserial-typemotor,whichisdeterminedbythemotormodel.

H00-08

Name Absoluteencodertype
Setting
Condition

Atstop
Related
Mode

-

Value
Range

0to65535 Unit -
Effective
Time

Nextpow-
er-on

Default -

Whena23-bitabsoluteencodermotorisused,ifthisparameterissetto14100,itmeansamulti-turnabsoluteencod-
er.Othervaluesindicateasingle-turnabsoluteencoder.
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H00-09

Name Ratedvoltage
Setting
Condition

Atstop
Related
Mode

-

Value
Range

0to220

1to380
Unit V

Effective
Time

Nextpow-
er-on

Default -

H00-10

Name Ratedpower
Setting
Condition

Atstop
Related
Mode

-

Value
Range

0.01to655.35 Unit kW
Effective
Time

Nextpow-
er-on

Default -

H00-11

Name Ratedcurrent
Setting
Condition

Atstop
Related
Mode

-

Value
Range

0.01to
655.35

Unit A
Effective
Time

Nextpow-
er-on

Default -

H00-12

Name Ratedtorque
Setting
Condition

Atstop
Related
Mode

-

Value
Range

0.01to655.35 Unit N·m
Effective
Time

Nextpow-
er-on

Default -

H00-13

Name Max.torque
Setting
Condition

Atstop
Related
Mode

-

Value
Range

0.10to
655.35

Unit N·m
Effective
Time

Nextpow-
er-on

Default -

H00-14

Name Ratedspeed
Setting
Condition

Atstop
Related
Mode

-

Value
Range

100to6000 Unit RPM
Effective
Time

Nextpow-
er-on

Default -

H00-15

Name Max.speed
Setting
Condition

Atstop
Related
Mode

-

Value
Range

100to6000 Unit RPM
Effective
Time

Nextpow-
er-on

Default -

H00-16

Name MomentofinertiaJm
Setting
Condition

Atstop
Related
Mode

-

Value
Range

0.01to
655.35

Unit kgcm2
Effective
Time

Nextpow-
er-on

Default -

H00-17

Name NumberofPMSMpolepairs
Setting
Condition

Atstop
Related
Mode

-

Value
Range

2to360 Unit Polepair
Effective
Time

Nextpow-
er-on

Default -

H00-18

Name Statorresistance
Setting
Condition

Atstop
Related
Mode

-

Value
Range

0.001to
65.535

Unit Ω
Effective
Time

Nextpow-
er-on

Default -
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H00-19

Name StatorinductanceLq
Setting
Condition

Atstop
Related
Mode

-

Value
Range

0.01to
655.35

Unit mH
Effective
Time

Nextpow-
er-on

Default -

H00-20

Name StatorinductanceLd
Setting
Condition

Atstop
Related
Mode

-

Value
Range

0.01to
655.35

Unit mH
Effective
Time

Nextpow-
er-on

Default -

H00-21

Name LinearbackEMFcoefficient
Setting
Condition

Atstop
Related
Mode

-

Value
Range

0.01to
655.35

Unit mV/RPM
Effective
Time

Nextpow-
er-on

Default -

H00-22

Name TorquecoefficientKt
Setting
Condition

Atstop
Related
Mode

-

Value
Range

0.01to
655.35

Unit N·m/Arms
Effective
Time

Nextpow-
er-on

Default -

H00-23

Name ElectricalconstantTe
Setting
Condition

Atstop
Related
Mode

-

Value
Range

0.01to
655.35

Unit ms
Effective
Time

Nextpow-
er-on

Default -

H00-24

Name MechanicalconstantTm
Setting
Condition

Atstop
Related
Mode

-

Value
Range

0.01to
655.35

Unit ms
Effective
Time

Nextpow-
er-on

Default -

H00-28

Name Absoluteencoderpositionoffset
Setting
Condition

Atstop
Related
Mode

-

Value
Range

0to
1073741824

Unit P/r
Effective
Time

Nextpow-
er-on

Default -

H00-30

Name Encoderselection(Hex)
Setting
Condition

Atstop
Related
Mode

-

Value
Range

0x000:Commonincrementalencoder

0x013:Inovance20-bitor23-bitserial
encoder

Unit 1
Effective
Time

Next
power-on

Default 0x013

H00-31

Name EncoderPPR
Setting
Condition

Atstop
Related
Mode

-

Value
Range

1to1073741824 Unit P/r
Effective
Time

Nextpow-
er-on

Default 1048576

H00-33

Name
ElectricalanglecorrespondingtoZ

signal
SettingCon-
dition

Atstop
Related
Mode

-

Value
Range

0.0to360 Unit °
Effective
Time

Nextpow-
er-on

Default 180
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H00-34

Name ElectricalangleofphaseUrisingedge
SettingCon-
dition

Atstop
Related
Mode

-

Value
Range

0.0to360 Unit °
Effective
Time

Nextpow-
er-on

Default 180

9.2.2 Group H01: Servo Drive Parameters

H01-00

Name MCUsoftwareversion
Setting
Condition

Atdisplay
Related
Mode

-

Value
Range

0to65535 Unit - 
Effective
Time

- Default -

DisplaystheMCUsoftwareversion.

ThedisplayformatisXXXX.Y,withonedecimalplace.

H01-01

Name FPGAsoftwareversion
Setting
Condition

Atdisplay
Related
Mode

-

Value
Range

0to65535 Unit - 
Effective
Time

- Default -

DisplaystheFPGAsoftwareversion.

ThedisplayformatisXXXX.Y,withonedecimalplace.

H01-02

Name ServodriveSN
Setting
Condition

Atstop
Related
Mode

-

Value
Range

0to65535 Unit - 
Effective
Time

Nextpow-
er-on

Default -

SetstheSNoftheservodrive.

Value ServoDriveSN Description
30004 T005 Therateddrivepoweris1.3kW.Themaincircuitinputsthree-phase380V.
30005 T009 Therateddrivepoweris1.8kW.Themaincircuitinputsthree-phase380V.
30006 T013 Therateddrivepoweris2.9kW.Themaincircuitinputsthree-phase380V.
30007 T017 Therateddrivepoweris4.4kW.Themaincircuitinputsthree-phase380V.
30008 T025 Therateddrivepoweris7.5kW.Themaincircuitinputsthree-phase380V.
30009 T032 Therateddrivepoweris15kW.Themaincircuitinputsthree-phase380V.

30010 T037
Therateddrivepoweris18.5kW.Themaincircuitinputsthree-phase380
V.

30013 T075 Therateddrivepoweris37kW.Themaincircuitinputsthree-phase380V.

30016
T091 Therateddrivepoweris45kW.Themaincircuitinputsthree-phase380V.
T112 Therateddrivepoweris55kW.Themaincircuitinputsthree-phase380V.
T150 Therateddrivepoweris75kW.Themaincircuitinputsthree-phase380V.

IftheservodriveSNissetincorrectly,Er.120(Productmodelmatchingfault)willoccur.

9.2.3 Group H02: Basic Control Parameters

H02-00

Name Controlmode
Setting
Condition

Atstop
Related
Mode

-

Value
Range

0to8 Unit -
Effective
Time

Immediate-
ly

Default 1
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Setsthecontrolmodeoftheservodrive.
Value ControlMode Description

0 Speedmode Forparametersettingsinthespeedmode,seeSection5.3.

1 Positionmode Forparametersettingsinthepositionmode,seeSection5.2.

2 Torquemode Forparametersettingsinthetorquemode,seeSection5.4.

3 Torquemode↔ Speed
mode

AllocateaDIwiththefunctionFunIN.10:M1_SEL(Modeswitcho-
ver)anddeterminetheterminallogic.

M1_SEL

TerminalLogic
ControlMode

Inactive Torquemode

Active Speedmode

4 Speedmode↔ Position
mode

AllocateaDIwiththefunctionFunIN.10:M1_SEL(Modeswitcho-
ver)anddeterminetheterminallogic.

M1_SEL

TerminalLogic
ControlMode

Inactive Speedmode
Active Positionmode

5 Torquemode↔ Position
mode

AllocateaDIwiththefunctionFunIN.10:M1_SEL(Modeswitcho-
ver)anddeterminetheterminallogic.

M1_SEL

TerminalLogic
ControlMode

Inactive Torquemode
Active Positionmode

6
Torquemode↔ Speed
mode↔ Positionmode

AllocatetwoDIswiththefunctionFunIN.10:M1_SEL(Modeswi-
tchover)andFunIN.11:M2_SEL(Modeswitchover)anddetermine
theterminallogic.

M2_SEL

TerminalLogic

M1_SEL

TerminalLogic
ControlMode

Inactive Inactive Torquemode
Active Inactive Speedmode
- Active Positionmode

8 CANopencontrolmode
Itisapplicableto-COmodelsonly.Fordetails,see“7.3.2CANopen
CommunicationParameterSetting”.

WhenH02-00issetto3,4,5,or6,see“5.5HybridControlMode”forparametersettings.

H02-01

Name Absolutesystemselection
Setting
Condition

Atstop
Related
Mode

PST

Value
Range

0to2 Unit 1
Effective
Time

Nextpow-
er-on

Default 0

Selectstheabsolutepositionfunctionoftheservodrive.
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H02-02

Name Rotationdirectionselection
Setting
Condition

Atstop
Related
Mode

PST

Value
Range

0to1 Unit - 
Effective
Time

Nextpow-
er-on

Default 0

Definestheforwarddirectionofthemotorwhenviewedfromthemotorshaftside.
Value RotationDirection Description

0 CCWastheforwarddirection
Whentheforwardreferenceisinput,themotorrotatesintheCCWdirec-
tionviewedfromthemotorshaftside;thatis,themotorrotatescounter-
clockwise.

1 CWastheforwarddirection
Whentheforwardreferenceisinput,themotorrotatesintheCWdirec-
tionviewedfromthemotorshaftside;thatis,themotorrotatesclock-
wise.

H02-03

Name Outputpulsephase
Setting
Condition

Atstop
Related
Mode

PST

Value
Range

0to1 Unit - 
Effective
Time

Nextpow-
er-on

Default 0

DefinestherelationshipbetweenphaseAandphaseBontheconditionthatthemotordirectionofrotationremains
unchangedwhenpulseoutputisenabled.
Value OutputPulsePhase Remarks

0 PhaseAleadsphaseB.

PhaseAleadsphaseBby90°inencoderfrequency-division
outputpulses.

1
PhaseAlagsbehind

phaseB.

PhaseAlagsbehindphaseBby90°inencoderfrequency-di-
visionoutputpulses.

H02-05

Name StopmodeatS-ONOFF
Setting
Condition

Atstop
Related
Mode

PST

Value
Range

0to1 Unit -
Effective
Time

Immediate-
ly

Default 0

DefinesthedecelerationmodeoftheservomotorforstoppingrotatinguponS-ONOFFandthemotorstatusafter
stop.
Value StopMode

0
Coasttostop,keepingde-energized

status

1
Stopatzerospeed,keepingde-ener-

gizedstatus
Setaproperstopmodeaccordingtothemechanicalstatusandrunningrequirements.

Forcomparisonofstopmodes,see“5.1.8ServoOFF”.
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H02-06

Name StopmodeatNo.2fault
Setting
Condition

Atstop
Related
Mode

PST

Value
Range

0to1 Unit -
Effective
Time

Immediately Default 0

DefinesthedecelerationmodeoftheservomotorforstoppingrotatingandtheservomotorstatuswhenaNo.2fault
occurs.

Value StopMode

0
Coasttostop,keepingde-energized

status

1
Stopatzerospeed,keepingde-ener-

gizedstatus
FordetailsaboutNo.2faults,see“Chapter11Troubleshooting”.
Forcomparisonofstopmodes,see“5.1.8ServoOFF”.

Note:

IfaNo.2faultoccursafterthebrakeisapplied,theservodriveexecutesthevalue"1"forcibly.

H02-07

Name Stopmodeatovertravel
Setting
Condition

Atstop
Related
Mode

PST

Value
Range

0to2 Unit -
Effective
Time

Immediate-
ly

Default 1

Definesthedecelerationmodeoftheservomotorforstoppingrotatingandtheservomotorstatuswhenovertravel
occurs.

Value StopMode

0
Coasttostop,keepingde-energized

status

1
Stopatzerospeed,keepingposition

lockstate

2
Stopatzerospeed,keepingde-ener-

gizedstatus

Whentheservomotordrivestheverticalaxis,toensuresafety,setH02-07to1tomakethemotorshaftintheposition
lockstatewhenovertraveloccurs.

Forcomparisonofstopmodes,see“5.1.8ServoOFF”.

H02-08

Name StopmodeatNo.1fault
Setting
Condition

Atstop
Related
Mode

PST

Value
Range

0 Unit -
Effective
Time

Immediate-
ly

Default 0

DefinesthedecelerationmodeoftheservomotorforstoppingrotatingandtheservomotorstatuswhenaNo.1fault
occurs.

Value StopMode

0
Coasttostop,keepingde-energized

status

FordetailsaboutNo.1faults,see“Chapter11Troubleshooting”.
Forcomparisonofstopmodes,see“5.1.8ServoOFF”.

H02-09

Name
DelayfrombrakeoutputONtocom-

mandreceived
Setting
Condition

During
operation

Related
Mode

PS

Value
Range

0to500 Unit ms
Effective
Time

Immediate-
ly

Default 250
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DefinesthedelayfromthemomentthebrakeoutputsignalisONtothemomenttheservodrivestartstoreceive
commandsafterpower-on.

WithinthetimespecifiedinH02-09,theservodrivedoesnotreceiveposition/speed/torquereferences.

See“5.1.6BrakeSetting”toviewthebrakesequencediagramatmotorstandstill.

H02-10

Name
DelayfrombrakeoutputOFFtomotor

de-energizedinstaticstate
Setting
Condition

During
operation

Related
Mode

PS

Value
Range

1to1000 Unit  ms
Effective
Time

Immediate-
ly

Default 150

Definesthedelayfromthemomentbrakeoutput(BK)isOFFtothemomentwhenthemotoratstandstillentersthe
de-energizedstatus.

See“5.1.6BrakeSetting”toviewthebrakesequencediagramatmotorstandstill.
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H02-11

Name
Motorspeedthresholdatbrakeoutput

OFFinrotatingstate
Setting
Condition

During
operation

Related
Mode

PS

Value
Range

0to3000 Unit  RPM
Effective
Time

Immediate-
ly

Default 30

SetsthemotorspeedthresholdatbrakeoutputOFFwhenthemotorisinrotatingstate.

See“5.1.6BrakeSetting”toviewthebrakesequencediagramatmotorstandstill.

H02-12

Name
DelayfromS-ONOFFtobrakeoutput

OFFinrotatingstate
Setting
Condition

During
operation

Related
Mode

PS

Value
Range

1to1000 Unit  ms
Effective
Time

Immediate-
ly

Default 500

SetsthedelayfromS-ONOFFtobrakeoutputOFFwhenthemotorisinrotatingstate.

See“5.1.6BrakeSetting”toviewthebrakesequencediagramatmotorstandstill.

H02-15

Name Warningdisplayonthekeypad
Setting
Condition

Atstop
Related
Mode

PST

Value
Range

0to1 Unit - 
Effective
Time

Immediate-
ly

Default 0

DefineswhethertoswitchthepaneltothefaultdisplaymodewhenaNo.3faultoccurs.

Value StopMode Description

0
Outputwarning
information
immediately

ThepaneldisplaysthewarningcodeinrealtimeonceaNo.3warning
occurs.

1
Notoutput
warninginfor-
mation

ThepaneldisplaysonlyNo.1faultsandNo.2faults,anddoesnotdis-
playNo.3warning.

TocheckwhetherNo.3warningoccursfortherecent10times,view
H0B-33andH0B-34.

FordetailsaboutNo.3warning,see“Chapter8CANopenCommunicationCases”.

H02-18

Name S-ONfiltertimeconstant
Setting
Condition

Atstop
Related
Mode

PST

Value
Range

0to64 Unit ms
Effective
Time

Immediate-
ly

Default 0

SetsthefiltertimeconstantoftheDIfunction1(FunIN.1:S-ON).

WhenFunIN.1:S-ONisallocatedtoalow-speedhardwareDIterminal,thesignalwidthmustbelargerthan(H02-18)+
3ms.Otherwise,theS-ONsignalisinactive.

WhenFunIN.1:S-ONisallocatedtoahigh-speedhardwareDIterminal,thesignalwidthmustbelargerthan(H02-18)
+0.25ms.Otherwise,theS-ONsignalisinactive.

WhenFunIN.1:S-ONisallocatedtoaVDIterminal,thesignalwidthmustbelargerthan(H02-18)+1ms.Otherwise,
theS-ONsignalisinactive.

TheDIS-ONsignaldisplayedontheoscilloscopeofsoftwaretooldoesnotrequirefiltersetinH02-18.

H02-30

Name Userpassword
Setting
Condition

Atstop
Related
Mode

PST

Value
Range

0to65535 Unit -
Effective
Time

Nextpow-
er-on

Default 0

Setstheusepassword.Fordetails,see“4.4UserPassword”.
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H02-31

Name Systemparameterinitialization
Setting
Condition

Atstop
Related
Mode

PST

Value
Range

0to2 Unit -
Effective
Time

Immediate-
ly

Default 0

Usedtorestoredefaultvaluesorclearfaultrecords.

Value Operation Description

0 Nooperation -

1
Restoredefaultset-
tings

Restoreparameterdefaultsettingsexceptparametersin
groupsH00andH01.

2 Clearfaultrecords Clearfaultsandwarningsoftherecent10times.

Whennecessary,usetheInovancesoftwaretooltobackupparametersexceptparametersingroupsH00andH01.
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H02-32

Name Defaultkeypaddisplay
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to99 Unit -
Effective
Time

Immediate-
ly

Default 50

Accordingtothesetting,thekeypadcanautomaticallyswitchovertothemonitoringparameterdisplaymode(pa-
rametersingroupH0B).H02-32isusedtosetoffsetinH0B.

Value
ParameterinGroup

H0B
Description

0 H0B-00
Whenthemotorspeedisnotzero,thekeypaddisplaysthe
settingofH0B-00(Actualmotorspeed).

1 H0B-01 ThekeypaddisplaysthesettingofH0B-01(Speedreference.)

Ifanon-existingparameterisset,thekeypaddoesnotswitchovertoH0Bparameterdisplay.

H02-33

Name EtherCATsoftwareversion
Setting
Condition

Atdisplay
Related
Mode

-

Value
Range

- Unit -
Effective
Time

- Default -

DisplaystheEtherCATsoftwareversion,withfourdecimalplaces.

H02-34

Name CANsoftwareversion
Setting
Condition

Atdisplay
Related
Mode

-

Value
Range

- Unit -
Effective
Time

- Default -

DisplaystheCANlinkcommunicationsoftwareversion,withtwodecimalplaces.

H02-38

Name Brakingtimeatshortcircuit
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to30000 Unit -
Effective
Time

Immediate-
ly

Default 5000

Setsthedurationofbrakingatshortcircuit.

H02-39

Name Max.brakingcurrentatshortcircuit
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to3000 Unit 0.1%
Effective
Time

Immediate-
ly

Default 1000

Setsthemaximumbrakingcurrentatshortcircuit.

9.2.4  Group H03: Terminal Input Parameters

H03-00

Name
DIfunctionallocation1(activatedupon

power-on)
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to0xFFFF Unit -
Effective
Time

Nextpow-
er-on

Default 0
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UsedtoenableacertainDIfunction(FunIN.1toFunIN.16)tobeactivatedimmediatelyatnextpower-on.

ThevalueofH03-00isdisplayedasahexadecimalonthekeypad.Whenitisconvertedtoabinaryvalue,"bit(n)=1"
indicatestheFunIN.(n+1)isactive.

H03-00isinputanddisplayedindecimalonthesoftwaretool.

FordetailsaboutFunIN.1toFunIN.16,see“10.22DI/DOFunctions”.
ThefollowingtableliststhesetpointsofH03-00.

Value

(Hex)
EffectiveBit

DIFunctionto
BecomeActive
uponPower-on

Function

0000 None
0

(Nofunction)
None

0001 bit0 1 S-ON(ServoON)
0002 bit1 2 ALM-RST(Faultandwarningreset)
0004 bit2 3 GAIN-SEL(Gainswitchover)

0008 bit3 4
CMD-SEL(Main/Auxiliaryreference
switchover)

0010 bit4 5
DIR-SEL(Multi-speedreferencedirec-
tionswitchoverbyDI)

0020 bit5 6 CMD1(Multi-referenceswitchover1)
0040 bit6 7 CMD2(Multi-referenceswitchover2)
0080 bit7 8 CMD3(Multi-referenceswitchover3)
0100 bit8 9 CMD4(Multi-referenceswitchover4)
0200 bit9 10 M1-SEL(Modeswitchover1)
0400 bit10 11 M2-SEL(Modeswitchover2)
0800 bit11 12 ZCLAMP(Zeroclampenable)
1000 bit12 13 INHIBIT(Positionreferenceinhibited)
2000 bit13 14 P-OT(Positivelimitswitch)
4000 bit14 15 N-OT(Negativelimitswitch)
8000 bit15 16 P-CL(Forwardexternaltorquelimit)

SetH03-00toavaluelistedintheprecedingtable.

ThesettingofH03-00cannotbeduplicatedwiththeDIfunctionallocationingroupH03andVDIfunctionallocationin
groupH17.Otherwise,thesettingofH03-00isinvalid.WhetheraDIfunctionisactiveisdeterminedbylogicoftheDI
terminalthatissetforthisfunctioningroupH03orH17.

DonotsettheDIterminal(edgevalid)fortheDIfunction(activateduponpower-on),suchasALM-RST(Faultand
warningreset).

DonotsettheDIterminalthatisswitchedoverbetweenactiveandinactivefortheDIfunction(activateduponpow-
er-on).
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H03-01

Name
DIfunctionallocation2(activatedupon

power-on)
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to0xFFFF Unit -
Effective
Time

Nextpow-
er-on

Default 0

UsedtoenableacertainDIfunction(FunIN.17toFunIN.32)tobeactivatedimmediatelyatnextpower-on.

ThevalueofH03-01isdisplayedasahexadecimalonthekeypad.Whenitisconvertedtoabinaryvalue,"bit(n)=1"
indicatestheFunIN.(n+1)isactive.

H03-01isinputanddisplayedindecimalonthesoftwaretool.

FordetailsaboutFunIN.17toFunIN.32,see“10.22DI/DOFunctions”.
ThefollowingtableliststhesetpointsofH03-01.

Value

(Hex)
EffectiveBit

DIFunctiontoBecome
ActiveuponPower-on

Function

0000 None
0

(Nofunction)
None

0001 bit0 17 N-CL(Reverseexternaltorquelimit)
0002 bit1 18 JOGCMD+(Forwardjog)
0004 bit2 19 JOGCMD–(Forwardjog)
0008 bit3 20 PosStep(Stepreference)
0010 bit4 21 HX1(Handwheelmultiplyingfactor1)
0020 bit5 22 HX2(Handwheelmultiplyingfactor2)
0040 bit6 23 HX_EN(Handwheelenable)

0080 bit7 24
GEAR_SEL(Electronicgearratioswi-
tchover)

0100 bit8 25 ToqDirSel(Torquereferencedirection)

0200 bit9 26
SpdDirSel(Speedreferencedirection
selection)

0400 bit10 27
PosDirSel(Positionreferencedirection
selection)

0800 bit11 28
PosInSen(Multi-positionreference
enable)

1000 bit12 29 XintFree(Interruptpositioningunlock)
2000 bit13 30 None
4000 bit14 31 HomeSwitch(Homeswitch)
8000 bit15 32 HomingStart(Homingenable)

SetH03-01toavaluelistedintheprecedingtable.

H03-02

Name DI1functionselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to37 Unit -
Effective
Time

Atstop Default 14
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DefinesthefunctionofDI1.

FordetailsaboutDIfunctions,see“10.22DI/DOFunctions”.
TheDIfunctionsaredescribedinthefollowingtable.

Value Function Value Function
0 Nofunction 19 JOGCMD–(Forwardjog)
1 S-ON(ServoON) 20 PosStep(Stepreference)

2 ALM-RST(Faultandwarningreset) 21
HX1(Handwheelmultiplyingfactor
signal1)

3 GAIN-SEL(Gainswitchover) 22
HX2(Handwheelmultiplyingfactor
signal2)

4
CMD-SEL(Main/Auxiliaryreference
switchover)

23 HX_EN(Handwheelenablesignal)

5 DIR-SEL(Multi-referencedirection) 24
GEAR_SEL(Electronicgearratioswi-
tchover)

6
CMD1(Multi-referenceswitchover
1)

25 ToqDirSel(Torquereferencedirection)

7
CMD2(Multi-referenceswitchover
2)

26
SpdDirSel(Speedreferencedirection
selection)

8
CMD3(Multi-referenceswitchover
3)

27
PosDirSel(Positionreferencedirection
selection)

9
CMD4(Multi-referenceswitchover
4)

28
PosInSen(Multi-positionreference
enable)

10 M1-SEL(Modeswitchover1) 29 XintFree(Interruptpositioningunlock)
11 M2-SEL(Modeswitchover2) 30 None
12 ZCLAMP(Zeroclampenable) 31 HomeSwitch(Homeswitch)

13
INHIBIT(Positionreferenceinhibit-
ed)

32 HomingStart(Homingenable)

14 P-OT(Positivelimitswitch) 33
XintInhibit(Interruptpositioning
inhibited)

15 N-OT(Negativelimitswitch) 34 EmergencyStop(Emergencystop)

16
P-CL(Forwardexternaltorquelim-
it)

35 ClrPosErr(Clearpositiondeviation)

17 N-CL(Reverseexternaltorquelimit) 36 V_LmtSel(Internalspeedlimitsource)
18 JOGCMD+(Forwardjog) 37 PulseInhibit(Pulseinputinhibited)

Note:

SetH03-02toavaluelistedintheprecedingtable.

DifferentDIterminalscannotbeallocatedwiththesamefunction.Otherwise,Er.130(DifferentDIsallocatedwiththe
samefunction)willoccur.

AfteraDIfunctionisallocatedtoaDIterminalandthelogicoftheDIterminalissettoactive,donotcanceltheDI
functionallocation.Otherwise,theDIfunctionwillremainactive.

DI1toDI7arelow-speedDIterminals.Thewidthoftheinputsignalmustbelargerthan3ms.

DI8andDI9arehigh-speedDIterminals.Thewidthoftheinputsignalmustbelargerthan0.25ms.

TheDIsignalintheoscilloscopeofthesoftwaretoolhasbeenfiltered.Thefiltertimeconstantoflow-speedDIter-
minalsis3ms,andthatofhigh-speedDIterminalsis0.25ms.Thesignal,whosewidthissmallerthanthefiltertime
constant,isnotdisplayed.

Whentheinterruptpositioningfunctionisenabled,theservodriveforciblysetsDI9astheinterruptpositioning
switch.DonotsetH03-18forotherDIfunctions.
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H03-03

Name DI1logicselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to4 Unit -
Effective
Time

Atstop Default 0

DefinesthelevellogicofDI1whenthefunctionassignedtoDI1isactive.

DI1toDI7arelow-speedDIterminals.Thewidthoftheinputsignalmustbelargerthan3ms.Setthevalidlogiccor-
rectlyaccordingtothehostcontrollerandperipheralcircuits.Thewidthoftheinputsignalisshowninthefollowing
table.

Value
TerminalLogicWhenDIFunc-

tionValid
Description

0 Lowlevel

1 Highlevel

2 Risingedge

3 Fallingedge

4 Risingedgeandfallingedge

H03-04

Name DI2functionselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to37 Unit -
Effective
Time

Atstop Default 15

H03-05

Name DI2logicselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to4 Unit -
Effective
Time

Atstop Default 0

H03-06

Name DI3functionselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to37 Unit -
Effective
Time

Atstop Default 13

H03-07

Name DI3logicselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to4 Unit -
Effective
Time

Atstop Default 0

H03-08

Name DI4functionselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to37 Unit -
Effective
Time

Atstop Default 2
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H03-09

Name DI4logicselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to4 Unit -
Effective
Time

Atstop Default 0

H03-10

Name DI5functionselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to37 Unit -
Effective
Time

Atstop Default 1

DefinesthefunctionofDI5.

TheS-ONfunctionmustbeallocatedtoaDI.Otherwise,theservodrivecannotoperate.DI5isallocatedwithFunIN.1:
S-ONbydefault.
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H03-11

Name DI5logicselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to4 Unit -
Effective
Time

Atstop Default 0

DefinesthelevellogicofDI5whenthefunctionallocatedtoDI5isactive.

Whenalow-speedDIterminalisallocatedwithS-ONfunction,thevalidsignalwidthmustbelargerthan(H02-18)+3
ms.

Afteryoure-allocatetheS-ONfunction,Er.941(Parametermodificationsactivatedatnextpower-on)willoccur.Inthis
case,theservodrivemustbepoweredonagain.Otherwise,theS-ONfunctionisstilldeterminedbytheDIorVDI.

H03-12

Name DI6functionselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to37 Unit -
Effective
Time

Atstop Default 12

H03-13

Name DI6logicselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to4 Unit -
Effective
Time

Atstop Default 0

H03-14

Name DI7functionselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to37 Unit -
Effective
Time

Atstop Default 3

H03-15

Name DI7logicselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to4 Unit -
Effective
Time

Atstop Default 0

H03-16

Name DI8functionselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to37 Unit -
Effective
Time

Atstop Default 31

DefinesthefunctionofDI8.

H03-17

Name DI8logicselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to4 Unit -
Effective
Time

Atstop Default 0
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DefinesthelevellogicofDI8whenthefunctionallocatedtoDI8isactive.

DI8andDI9arehigh-speedDIterminals.Thewidthoftheinputsignalmustbelargerthan0.25ms.Setthevalidlogic
correctlyaccordingtothehostcontrollerandperipheralcircuits.Thewidthoftheinputsignalisshowninthefollow-
ingtable.

Value
TerminalLogicWhenDIFunc-

tionValid
Description

0 Lowlevel

1 Highlevel

2 Risingedge

3 Fallingedge

4 Risingedgeandfallingedge
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H03-18

Name DI9functionselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to37 Unit -
Effective
Time

Atstop Default 0

DefinesthefunctionofDI9.

H03-19

Name DI9logicselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to4 Unit -
Effective
Time

Atstop Default 0

DefinesthelevellogicofDI9whenthefunctionallocatedtoDI9isactive.

Whentheinterruptpositioningfunctionisenabled,theservodriveforciblysetsDI9astheinterruptpositioning
switch.DonotsetH03-18forotherDIfunctions.Otherwise,Er.130willoccur.Inthiscase,theDI9logicisforcedtobe
edgevalid.

H03-34

Name
DIfunctionallocation3(activatedupon

power-on)
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to0xFFFF Unit -
Effective
Time

Nextpow-
er-on

Default 0

UsedtoenableacertainDIfunction(FunIN.33toFunIN.37)tobeactivatedimmediatelyatnextpower-on.

ThevalueofH03-34isdisplayedasahexadecimalonthekeypad.Whenitisconvertedtoabinaryvalue,"bit(n)=1"
indicatestheFunIN.(n+1)isactive.

H03-34isinputanddisplayedindecimalonthesoftwaretool.Rememberdataconversionduringtheuse.

FordetailsaboutFunIN.33toFunIN.37,see“10.22DI/DOFunctions”.
ThefollowingtableliststhesetpointsofH03-34.

Value

(Hex)
EffectiveBit

DIFunctionto
BecomeActive
uponPower-on

Function

0000 None
0

(Nofunction)
None

0001 bit0 33
XintInhibit(Interruptpositioning
inhibited)

0002 bit1 34 EmergencyStop(Emergencystop)
0004 bit2 35 ClrPosErr(Clearpositiondeviation)
0008 bit3 36 V_LmtSel(Internalspeedlimitsource)
0010 bit4 37 PulseInhibit(Pulseinputinhibited)
0020 bit5 38 None
0040 bit6 39 None
0080 bit7 40 None
0100 bit8 41 None
0200 bit9 42 None
0400 bit10 43 None
0800 bit11 44 None
1000 bit12 45 None
2000 bit13 46 None
4000 bit14 47 None
8000 bit15 48 None

SetH03-34toavaluelistedintheprecedingtable.
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H03-35

Name
DIfunctionallocation4(activatedupon

power-on)
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to0xFFFF Unit -
Effective
Time

Nextpow-
er-on

Default 0

UsedtoenableacertainDIfunctiontobeactivatedimmediatelyatnextpower-on.

ThevalueofH03-35isdisplayedasahexadecimalonthekeypad.Whenitisconvertedtoabinaryvalue,"bit(n)=1"
indicatestheFunIN.(n+1)isactive.

H03-05isinputanddisplayedindecimalonthesoftwaretool.Rememberdataconversionduringtheuse.

ThefollowingtableliststhesetpointsofH03-35.

Value

(Hex)
EffectiveBit

DIFunctionto
BecomeActive
uponPower-on

Function

0000 None
0

(Nofunction)

None

0001 bit0 49

0002 bit1 50
0004 bit2 51
0008 bit3 52
0010 bit4 53
0020 bit5 54
0040 bit6 55
0080 bit7 56
0100 bit8 57
0200 bit9 58
0400 bit10 59
0800 bit11 60
1000 bit12 61
2000 bit13 62
4000 bit14 63
8000 bit15 64

SetH03-35toavaluelistedintheprecedingtable.

H03-50

Name AI1offset
Setting
Condition

During
operation

Related
Mode

-

Value
Range

–5000to
+5000

Unit mV
Effective
Time

Immediate-
ly

Default 0

DefinestheactualAI1inputvoltagewhenthedrivesamplingvoltageis0afterzerodriftcorrection.

H03-51

Name AI1inputfiltertimeconstant
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to655.35 Unit ms
Effective
Time

Immediate-
ly

Default 2.00

DefinesthefiltertimeconstantofAI1inputvoltagesignal.

ThesettingofH03-56canpreventmotorreferencefluctuationduetoinstableanaloginputvoltageandeliminate
motormalfunctionduetosignalinterference.

Thefilterfunctioncannoteliminateorsuppressthezerodriftordeadzone.
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H03-53

Name AI1deadzone
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to1000.0 Unit mV
Effective
Time

Immediate-
ly

Default 10.0

DefinestheAI1inputvoltagerangewhenthedrivesamplingvoltageis0.
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H03-54

Name AI1zerodrift
Setting
Condition

During
operation

Related
Mode

-

Value
Range

–500.0to
+500.0

Unit mV
Effective
Time

Immediate-
ly

Default 0.0

ZerodriftindicatesthevalueofthedrivesamplingvoltagerelativetoGNDuponzeroAIvoltage.

RelationshipBetweenSamplingVoltageandAIInputVoltageafterFilter

NoOffset WithOffset(Offset>0)

SetH0D-10(Automaticadjustmentofanalogchannels)to1(AI1adjustment)toperformautomaticadjustmentonAI1
zerodrift.TheAI1zerodriftadjustedwillbesavedintoH03-54.

Ifzerodriftislargerthan500.0mV,Er.831(AIzerodrifttoolarge)willoccur.

Whenthesamplingvoltageislargerthan11.5V,Er.834(ADsamplingovervoltage)willoccur.

Inthetorquecontrolmode,ifthetorquereferencesourceisanalogvoltagesetting,see“5.4.1TorqueReference
InputSetting”fordetailsaboutthesettingofAI1.

H03-55

Name AI2offset
Setting
Condition

During
operation

Related
Mode

-

Value
Range

–5000to
+5000

Unit mV
Effective
Time

Immediate-
ly

Default 0

H03-56

Name AI2inputfiltertimeconstant
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to655.35 Unit ms
Effective
Time

Immediate-
ly

Default 2.00

H03-58

Name AI2deadzone
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to1000.0 Unit mV
Effective
Time

Immediate-
ly

Default 10.0

H03-59

Name AI2zerodrift
Setting
Condition

During
operation

Related
Mode

-

Value
Range

–500.0to
+500.0

Unit mV
Effective
Time

Immediate-
ly

Default 0.0
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H03-80

Name Speedcorrespondingtoanalog10V
Setting
Condition

Atstop
Related
Mode

-

Value
Range

0to6000 Unit RPM
Effective
Time

Immediate-
ly

Default 3000

Definesthecorrespondingmotorspeedwhenthesamplingvoltageis10V.

Inthepositioncontrolmode,speedfeedforwardisusedandthefeedforwardsourceisAI1orAI2(H05-19setto2or3).

Inthespeedcontrolmode,thespeedreferencesourceisAI(H06-00(H06-01)setto1or2).

Inthetorquecontrolmode,thespeedlimitsourceisAI(H07-18setto1or2).

H03-81

Name Torquecorrespondingtoanalog10V
Setting
Condition

Atstop
Related
Mode

-

Value
Range

1.00to8.00 Unit Multiple
Effective
Time

Immediate-
ly

Default 1.00

Definesthecorrespondingtorquewhenthesamplingvoltageis10V.

Thetorquevalueisexpressedinmultiplesoftheratedmotortorque.1.00timemeanstheratedmotortorque.

Inthetorquecontrolmode,thetorquereferencesourceisAI(H07-00(H07-01)setto1or2).

Inthetorquecontrolmode,thetorquelimitsourceisAI(H07-08setto1or2).
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9.2.5 Group H04: Terminal Output Parameters

H04-00

Name DO1functionselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to22 Unit -
Effective
Time

Atstop Default 1

DefinesthefunctionofDO1.

FordetailsaboutDOfunctions,see“10.22DI/DOFunctions”.
TheDOfunctionsaredescribedinthefollowingtable.

Value Function Value Function

0 Nofunction 12 ALMO1:3-digitfaultcodeoutput
1 S-RDY:Servoready 13 ALMO2:3-digitfaultcodeoutput
2 TGON:Motorrotationoutput 14 ALMO3:3-digitfaultcodeoutput

3 ZERO:Zerospeedsignal 15
Xintcoin:Interruptpositioningcom-
pleted

4 V-CMP:Speedmatching 16 HomeAttain:Homingcompleted

5 COIN:Positioningcompleted 17
ElecHomeAttain:Electricalhoming
completed

6 NEAR:Positioningnear 18 ToqReach:Torquereached
7 C-LT:Torquelimit 19 V-Arr:Speedreached
8 V-LT:Speedlimit 20 AngIntRdy:Angleauto-tuningoutput
9 BK:Brakeoutput 21 DB:Dynamicbrakingoutput
10 WARN:Warningoutput 22 CmdOk:Internalreferenceoutput

11 ALM:Faultoutput

SetH04-00toavaluelistedintheprecedingtable.

ADOfunctioncanbeallocatedtodifferentDOterminals,includingDOsandVDOs.

H04-01

Name DO1logicselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to1 Unit -
Effective
Time

Atstop Default 0

DefinesthelevellogicofDO1whenthefunctionassignedtoDO1isactive.

DO1toDO5arelow-speedDOterminalsandtheirminimumoutputsignalwidthis1ms.Thehostcontrollermust
havecorrectdesignandensurethatthevalidDOlogicchangeisreceived.

Value
DO1LogicWhenDO1Function

Enabled
TransistorState Min.SignalWidth

0 Lowlevel ON

1 Highlevel OFF

CheckthesettingofH04-22(DOsource)beforereceivingtheDOlogicchangetocheckwhethertheDOoutputlevelis
determinedbythedrivestatusorcommunication.

H04-02

Name DO2functionselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to22 Unit -
Effective
Time

Atstop Default 5
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H04-03

Name DO2logicselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to1 Unit -
Effective
Time

Atstop Default 0

H04-04

Name DO3functionselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to22 Unit -
Effective
Time

Atstop Default 3

H04-05

Name DO3logicselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to1 Unit -
Effective
Time

Atstop Default 0

H04-06

Name DO4functionselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to22 Unit -
Effective
Time

Atstop Default 11

H04-07

Name DO4logicselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to1 Unit -
Effective
Time

Atstop Default 0

H04-08

Name DO5functionselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to22 Unit -
Effective
Time

Atstop Default 16

H04-09

Name DO5logicselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to1 Unit -
Effective
Time

Atstop Default 0
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H04-22

Name DOsourceselection
Setting
Condition

Atstop
Related
Mode

-

Value
Range

0to31 Unit -
Effective
Time

Immediate-
ly

Default 0

DefineswhetherthelogicofaphysicalDOterminal(DO1toDO5)isdefinedbytheactualstateofthedriveorbycom-
munication.

ThevalueofH04-22isdisplayedindecimalonthekeypad.Whenthevalueisconvertedtoabinaryequivalent:

Ifbit(n)inH04-22is0,thelogicofDO(n+1)isdeterminedbythedrivestate.

Ifbit(n)is1,thelogicofDO(n+1)isdeterminedbycommunication(H31-04).

Value

(Decimal)

Value(Binary) DOLogic

bit4 bit3 bit2 bit1 bit0 DefinedbytheDrive
State

DefinedbyCom-
munication(H31-

04)DO5 DO4 DO3 DO2 DO1

0 0 0 0 0 0 DO1toDO5 None

1 0 0 0 0 1 DO2toDO5 DO1
... ... ... ... ... ... ... ...
31 1 1 1 1 1 None DO1toDO5

SetH04-22toavaluelistedintheprecedingtable.

BecautiouswhendeterminingthelogicoftheDOterminalallocatedwithFunOUT.9:BKbycommunication.

UseDOsaccordingtothefollowingprocedure:

H31-04isnotdisplayedonthekeypadandcanonlybemodifiedthroughcommunication.ForH31-04,"bit(n)=1"
indicatesthelogicofDO(n+1)isactive."bit(n)=0"indicatesthelogicofDO(n+1)isinactive.

TheDOoutputsignalstatecanbereadthroughmonitoringparameters.Fordetails,seedescriptionaboutH0B-05in
Chapter8.
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H04-50

Name AO1signalsource
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to9 Unit -
Effective
Time

Immediate-
ly

Default 0

SetstheAO1outputsignal.

Value AO1Signal Description

0 Motorspeed
(1V/1000RPM)

Whentheactualmotorspeedis1000RPM,theAO1outputvoltageis1Vin
theory.

1 Speedreference
(1V/1000RPM)

Themotorspeedreferenceindicatesthespeedloopinputreference,includ-
ing:
Positionloopoutputinthepositioncontrolmode
Speedreferenceinthespeedcontrolmode
Whenthespeedreferenceis1000RPM,theAO1outputvoltageis1Vin
theory.

2
Torquereference
(1V/1timeofrated
torque)

Motortorquereference,including:
Speedloopoutputinthepositionorspeedcontrolmode
Torquereferenceinthetorquecontrolmode
Whenthetorquereferenceistheratedmotortorque,theAO1outputvolt-
ageis1Vintheory.

3 Positiondeviation
(0.05V/1referenceunit)

Positiondeviationvaluewhichhasnotbeendividedormultipliedbythe
electronicgearratio
Whenthepositiondeviationisonereferenceunit,theAO1outputvoltageis
0.05Vintheory.

4 Positiondeviation
(0.05V/1encoderunit)

Positiondeviationvaluewhichhasbeendividedormultipliedbytheelec-
tronicgearratio
Whenthepositiondeviationisoneencoderunit,theAO1outputvoltageis
0.05Vintheory.

5
Positionreference
speed
(1V/1000RPM)

Itindicatesthemotorspeedcorrespondingtothepositionreferenceoutput
byeachpositionloopcyclicallyinthepositioncontrolmode.
Whenthepositionreferencespeedis1000RPM,theAO1outputvoltageis1
Vintheory.
ThefiltertimeconstantofpositionreferencespeedcanbesetinH0A-27.

6 Positioningcompleted
Positioningcompleted(COIN)signal
Active:TheAO1outputvoltageis5V.
Inactive:TheAO1outputvoltageis0V.

7 Speedfeedforward
(1V/1000RPM)

Inthepositionmode,theoutputsignalofspeedfeedforwardcontrolcorre-
spondstosomespeedreferencesources.
Whenthespeedreferenceofspeedfeedforwardcontroloutputis1000RPM,
theAO1outputvoltageis1Vintheory.

8 AI1voltage AI1samplingvoltage
9 AI2voltage AI2samplingvoltage
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H04-51

Name AO1offsetvoltage
Setting
Condition

During
operation

Related
Mode

-

Value
Range

–10000to
+10000

Unit mV
Effective
Time

Immediate-
ly

Default 5000

DefinestheactualAO1outputvoltageafteroffsetwhentheoutputvoltageis0Vintheory.

H04-52

Name AO1multiplyingfactor
Setting
Condition

During
operation

Related
Mode

-

Value
Range

–99.99to
+99.99

Unit Multiple
Effective
Time

Immediate-
ly

Default 1.00

DefinestheactualAO1outputvoltageafteramplificationwhentheoutputvoltageis1Vintheory.

Forexample,H04-50issetto0(AO1outputbeingmotorspeed).

Assumethatthemotorspeedxvariesbetween–3000RPMand+3000RPM,andtherangeofAO1outputvoltageyis0
mVto5000mV.

-3000×k+b = 0
3000×k+b = 5000{

Intheprecedingformula,kis0.83,bis2500.Therefore,H04-51is2500(mV)andH04-52is0.83(times).

H04-53

Name AO2signalsource
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to9 Unit -
Effective
Time

Immediate-
ly

Default 0

H04-54

Name AO2offsetvoltage
Setting
Condition

During
operation

Related
Mode

-

Value
Range

–10000to
+10000

Unit mV
Effective
Time

Immediate-
ly

Default 5000

H04-55

Name AO2multiplyingfactor
Setting
Condition

During
operation

Related
Mode

-

Value
Range

–99.99to
+99.99

Unit Multiple
Effective
Time

Immediate-
ly

Default 1.00

9.2.6 Group H05: Position Control Parameters

H05-00

Name Positionreferencesource
Setting
Condition

Atstop
Related
Mode

P

Value
Range

0to2 Unit - 
Effective
Time

Immediate-
ly

Default 0
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Definesthepositionreferencesourceinthepositioncontrolmode.

Value
Reference
Source

Description

0 Pulsereference
Thehostcontrollerorotherpulsegeneratorsgeneratepulses,whichareinputto
theservodrivethroughhardwareterminals.

ThehardwareterminalisselectedinH05-01.

1 Step
ThestepdisplacementissetinH05-05.

ThestepreferenceissentbytheDIterminalallocatedwithFunIN.20.

2
Multi-position
reference

Therunningmodeofthemulti-positionfunctionissetbyparametersingroupH11.

Themulti-positionreferenceissentbytheDIterminalallocatedwithFunIN.28.

Pulsereferenceisexternalpositionreference,andstepreferenceandmulti-positionreferenceareinternalposition
references.
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H05-01

Name Pulsereferenceinputterminalselection
Setting
Condition

Atstop
Related
Mode

P

Value
Range

0to1 Unit -
Effective
Time

Immediate-
ly

Default 0

Whenthepositionreferencesourceissettopulseinput(H05-00setto0)inthepositioncontrolmode,thehardware
inputterminalisselectedaccordingtotheinputpulsefrequency.

Value
InputTermi-

nal
InterfaceMode

0 Lowspeed

Differentialinputterminals:PULSE+,PULSE–,SIGN+,andSIGN–

Max.pulsefrequency:500kpps

Open-collectorinputterminals:PULLHI,PULSE+,PULSE–,SIGN+,andSIGN–

Max.pulsefrequency:200kpps

(Nextpage)
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H05-01

Name Pulsereferenceinputterminalselection
Setting
Condition

Atstop
Related
Mode

P

Value
Range

0to1 Unit -
Effective
Time

Immediate-
ly

Default 0

Whenthepositionreferencesourceissettopulseinput(H05-00setto0)inthepositioncontrolmode,thehardware
inputterminalisselectedaccordingtotheinputpulsefrequency.

Value
Inputtermi-

nal
InterfaceMode

1 Highspeed

Differentialinputterminals:HPULSE+,HPULSE–,HSIGN+,andHSIGN–

Max.pulsefrequency:4Mpps

H05-02

Name Pulsesperrevolution
Setting
Condition

Atstop
Related
Mode

P

Value
Range

0to
1048576

Unit P/r
Effective
Time

Nextpow-
er-on

Default 0

Setsthenumberofpositionreferenceswhenthemotorrotatesonerevolution.

WhenH05-02issetto0,theelectronicgearratios1and2(H05-07toH05-13)andelectronicgearratioswitchover
condition(H05-39)arevalid.

WhenH05-02isnot0, .Inthiscase,theelectronicgearratios1and2areinvalid.

Theencoderresolutionis1048576P/r.
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H05-04

Name First-orderlow-passfiltertimeconstant
Setting
Condition

Atstop
Related
Mode

P

Value
Range

0to6553.5 Unit ms
Effective
Time

Immediate-
ly

Default 0.0

Setsthetimeconstantoffirst-orderlow-passfilterforpositionreference(encoderunit).

IfpositionreferencePisrectangularwaveortrapezoidalwave,thepositionreferenceafterfirst-orderlow-passfilter-
ingisasfollows:

Thisfunctiondoesnotaffectthedisplacementvalue(positionreferencesum).

Anexcessivelyhighsetpointdelaystheresponse.Setaproperfiltertimeconstantbasedonactualconditions.

H05-05

Name Step
Setting
Condition

Atstop
Related
Mode

P

Value
Range

–9999to
+9999

Unit
Reference
unit

Effective
Time

Immediate-
ly

Default 50

Setsthepositionreferencesumwhenthemainpositionreferencesourceissettostepsetting(H05-00setto1).

Motordisplacement=H05-05xElectronicgearratio.Positive/negativeofthesettingofH05-05determinesforward/
reverserotationofthemotor.

H05-06

Name Movingaveragefiltertimeconstant
Setting
Condition

Atstop
Related
Mode

P

Value
Range

0to128.0 Unit ms
Effective
Time

Immediate-
ly

Default 0.0
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Setsthetimeconstantofmovingaveragefilterforpositionreference(encoderunit).IfpositionreferencePisrectan-
gularwaveortrapezoidalwave,thepositionreferenceaftermovingaveragefilterisasfollows:

PositionReferenceBeingRectangularWave PositionReferenceBeingTrapezoidalWave

Thisfunctiondoesnotaffectthedisplacementvalue(positionreferencesum).Anexcessivelyhighsetpointdelaysthe
response.Setaproperfiltertimeconstantbasedonactualconditions.
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H05-07

Name Electronicgearratio1(numerator)
Setting
Condition

During
opera-
tion

Related
Mode

P

Value
Range

1to
1073741824

Unit -
Effective
Time

Immedi-
ately

Default 1048576

Thedefaultvalueis1048576.

Definesthenumeratorofelectronicgearratio1forfrequency-division/multiplicationofpositionreference(reference
unit).

ItisvalidwhenH05-02(Pulsesperrevolution)issetto0.

H05-09

Name Electronicgearratio1(denominator)
Setting
Condition

During
operation

Related
Mode

P

Value
Range

1to
1073741824

Unit -
Effective
Time

Immediate-
ly

Default 10000

Thedefaultvalueis10000.

Definesthedenominatorofelectronicgearratio1forfrequency-division/multiplicationofpositionreference(refer-
enceunit).

ItisvalidwhenH05-02(Pulsesperrevolution)issetto0.

H05-11

Name Electronicgearratio2(numerator)
Setting
Condition

During
operation

Related
Mode

P

Value
Range

1to
1073741824

Unit -
Effective
Time

Immediate-
ly

Default 1048576

Thedefaultvalueis1048576.

Definesthenumeratorofelectronicgearratio2forfrequency-division/multiplicationofpositionreference(reference
unit).

ItisvalidwhenH05-02(Pulsesperrevolution)issetto0.

H05-13

Name Electronicgearratio2(denominator)
Setting
Condition

During
operation

Related
Mode

P

Value
Range

1to
1073741824

Unit -
Effective
Time

Immediate-
ly

Default 10000

Thedefaultvalueis10000.

Definesthedenominatorofelectronicgearratio2forfrequency-division/multiplicationofpositionreference(refer-
enceunit).

ItisvalidwhenH05-02(Pulsesperrevolution)issetto0.
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H05-15

Name Pulsereferenceform
Setting
Condition

Atstop
Related
Mode

P

Value
Range

0to3 Unit -
Effective
Time

Nextpow-
er-off

Default 0

Setstheinputpulseformwhenthemainpositionreferencesourceispulseinput(H05-00setto0).

Thefollowingtabledescribesthemaximumfrequenciesandminimumtimewidthsofpositionpulsereferencesinput
fromdifferentterminals.

H02-02 H05-15 PulseForm Signal PulseDiagramofForwardRUN PulseDiagramofReverseRUN

0

0
Pulse+direction

Positivelogic

PULSE

SIGN

1
Pulse+direction

Negativelogic

PULSE

SIGN

2

PhaseA+phaseB

quadraturepulse

4-frequencymulti-
plication

PULSE
(phaseA)

SIGN(phase
B) PhaseAleadsphaseBby90° . PhaseBleadsphaseAby90° .

3 CW+CCW
PULSE(CW)

SIGN(CCW)

CW

CCW
t6t5 t5t5 t5

CW

CCW
t6t5 t5t5 t5

1

0
Pulse+direction

Positivelogic

PULSE

SIGN

1
Pulse+direction

Negativelogic

PULSE

SIGN

2

PhaseA+phaseB

quadraturepulse

4-frequencymulti-
plication

PULSE
(phaseA)

SIGN(phase
B) PhaseBleadsphaseAby90° . PhaseAleadsphaseBby90° .

3 CW+CCW
PULSE(CW)

SIGN(CCW)

CW

CCW
t6t5 t5t5 t5

CW

CCW
t6t5 t5t5 t5

Therisingtimeandfalltimeofpositionpulsereferencesmustbesmallerthan0.1μs.

InputTerminal
Max.Fre-
quency

Min.TimeWidth(μs)
t1 t2 t3 t4 t5 t6

High-speedpulseinputterminal 4Mpps 0.125 0.125 0.125 0.25 0.125 0.125

Low-speedpulse
inputterminal

Differential
input

500kpps 1 1 1 2 1 1

Opencol-
lectorinput

200kpps 2.5 2.5 2.5 5 2.5 2.5
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H05-16

Name Clearaction
Setting
Condition

Atstop
Related
Mode

P

Value
Range

0to2 Unit -
Effective
Time

Immediate-
ly

Default 0

Definestheconditionforclearingthepositiondeviation.

Positiondeviation=(Positionreference–Positionfeedback)(encoderunit)

Value ClearCondition Description

0
ClearpositiondeviationwhenS-ONis
switchedofforwhenafaultoccurs.

1
ClearpositiondeviationpulseswhenS-ONis
switchedofforwhenafaultoccurs.

2
ClearpositiondeviationwhenS-ONis
switchedofforwhentheClrPosErrsignalis
inputfromDI.

AllocateaDIterminalwiththeDIfunction35

(FunIN.35:ClrPosErr,Clearpositiondeviation).

Youarerecommendedtouseahigh-speedDIterminal
andsettheterminallogictoedgevalid.

(Risingedgevalid)

(Fallingedgevalid)

IftheabsolutevalueofpositiondeviationislargerthanthevalueofH0A-10(Thresholdofexcessivepositiondevia-
tion),Er.B00(Excessivepositiondeviation)willoccur.

H05-17

Name
Numberofencoderfrequency-division

pulses
Setting
Condition

Atstop
Related
Mode

-

Value
Range

35to32767 Unit P/r
Effective
Time

Nextpow-
er-on

Default 2500

DefinesthenumberofpulsesoutputtedbyPAOorPBOperrevolution.

After4-frequencymultiplication,thepulseoutputresolutionis:

Pulseoutputresolutionperrevolution=(H05-17)x4
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H05-19

Name Speedfeedforwardcontrol
Setting
Condition

Atstop
Related
Mode

P

Value
Range

0to3 Unit -
Effective
Time

Immediate-
ly

Default 1

Definesthesourceofthespeedloopfeedforwardsignal.

Inthepositioncontrolmode,thespeedfeedforwardcontrolcanimprovethepositionreferenceresponsivity.

Value SpeedFeedforwardSource Description
0 Nospeedfeedforward -

1 Internalspeedfeedforward
Definesthespeedcorrespondingtothepositionreference(encoder
unit)asthespeedfeedforwardsource.

2
AI1usedasspeedfeedfor-
wardinput

DefinesthespeedcorrespondingtotheAI1inputasthespeedfeedfor-
wardsource.

ForAI1setting,seedescriptionsofH03-80,H03-50,H03-51,H03-53,and
H03-54.

3
AI2usedasspeedfeedfor-
wardinput

DefinesthespeedcorrespondingtotheAI2inputasthespeedfeedfor-
wardsource.

ForAI2setting,seedescriptionsofH03-80,H03-55,H03-56,H03-58,and
H03-59.

SpeedfeedforwardcontrolparametersareH08-18(Speedfeedforwardfiltertimeconstant)andH08-19(Speedfeed-
forwardgain).Fordetailsabouttheseparameters,see“Chapter6Adjustment”.

H05-20

Name
Conditionforpositioningcompleted/

nearsignaloutput
Setting
Condition

Atstop
Related
Mode

P

Value
Range

0to2 Unit -
Effective
Time

Immediate-
ly

Default 0

Inthepositioncontrolmode,whentheabsolutevalueofpositiondeviationiswithinthesettingofH05-21(Threshold
ofpositioningcompleted)duringdriverunning,theservodriveoutputsthepositioningcompletedsignal(FunOUT.5:
COIN)orpositioningnearsignal(FunOUT.6:NEAR.Youcandefinetheconditionforpositioningcompleted/nearsig-
naloutputinH05-20.

Value OutputCondition
0 TheabsolutevalueofpositiondeviationissmallerthanthevalueofH05-21.

1
TheabsolutevalueofpositiondeviationissmallerthanthevalueofH05-21andthepositionreference
afterfilteringis0.

2
TheabsolutevalueofpositiondeviationissmallerthanthevalueofH05-21andthepositionreference
is0.

3
TheabsolutevalueofpositiondeviationissmallerthanthevalueofH05-21/H05-22andtheposition
referenceis0,andthepositioningcompleted/nearsignalisholdforthetimesetinH05-60.
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H05-21

Name Positioningcompletedthreshold
Setting
Condition

During
operation

Related
Mode

P

Value
Range

1to65535 Unit
Encoder/ref-
erenceunit

Effective
Time

Immediate-
ly

Default 734

Thedefaultvalueis734.

Definesthethresholdoftheabsolutevalueofpositiondeviationwhenthedriveoutputsthepositioningcompleted
signal(COIN).

Positioningcompletedsignal:FunOUT.5:COIN

Thepositioningcompletedsignalisvalidonlywhentheservodriveisintherunningstateinthepositioncontrol
mode.

H05-22

Name Positioningnearthreshold
Setting
Condition

During
operation

Related
Mode

P

Value
Range

1to65535 Unit
Encoder/ref-
erenceunit

Effective
Time

Immediate-
ly

Default 65535

Definesthethresholdoftheabsolutevalueofpositiondeviationwhenthedriveoutputsthepositioningnearsignal
(NEAR).

Positioningnearsignal:FunOUT.6:NEAR

Note:

H05-22mustbegreaterthanH05-21.

H05-21reflectsonlytheabsolutethresholdwhenthepositioningcompletedsignalisactive.Itisirrelevanttothe
positioningaccuracy.

Whenthespeedfeedforwardgain(H08-19)islargeortheservodriverunsatalowspeed,theabsoluteposition
deviationissmall.AlargevalueofH05-21inthiscasewillcausethepositioningcompletedsignaltobealwaysactive.
DecreaseH05-21toimprovetheeffectivenessofthissignal.

WhenboththevalueofH05-21andthepositiondeviationaresmall,changetheoutputconditionofpositioningcom-
pleted/nearsignalinH05-20.

H05-23

Name Interruptpositioningselection
Setting
Condition

Atstop
Related
Mode

P

Value
Range

0to1 Unit -
Effective
Time

Nextpow-
er-on

Default 0
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Defineswhethertoenableinterruptpositioning.

Value InterruptPositioning
0 Disabled
1 Enabled

Whenthisfunctionisenabled,DI9isforcedtoinputtheinterruptpositioningsignalanditslogicisedgevalid.

Theinterruptpositioningsignalisshieldedwhenthehomingfunctionisused.

Whentheservomotorisperforminginterruptpositioning,otherinternalandexternalpositionreferencesareshield-
ed.Afterinterruptpositioningiscompleted,theconditionforrespondingtootherpositionreferencesisdetermined
byH05-29.

H05-24

Name Displacementofinterruptpositioning
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to1073741824 Unit
Reference
unit

Effective
Time

Immediate-
ly

Default 10000

Definesthepositionreferenceforinterruptpositioning.

WhenH05-24issetto0,theinterruptpositioningfunctionisdisabled.

Actualmotorpositionreference(encoderunit)forinterruptpositioning=H05-24xElectronicgearratio

IfthepositiondeviationislargebeforetheinterruptpositioningfunctionisenabledandthesettingofH05-24istoo
small,themotorwillrotateinthereversedirection.

H05-26

Name
Constantrunningspeedatinterrupt

positioning
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to6000 Unit RPM
Effective
Time

Immediate-
ly

Default 200

Definesthemaximummotorspeedforinterruptpositioning.

Value
MotorSpeedBeforeFunc-

tionEnabled
Max.SpeedforInterrupt

Positioning
MotorRotationDirectionforInterruptPosi-

tioning

0

<1 1 -

≥1
Motorspeedbeforethein-
terruptpositioningfunction

isenabled

Sameasthemotorrotationdirectionbefore
thisfunctionisenabled

1to6000 - SettingofH05-26 DeterminedbyH02-02(Rotationdirection)


H05-27

Name
Acceleration/Decelerationtimeofinter-

ruptpositioning
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to1000 Unit ms
Effective
Time

Immediate-
ly

Default 10

Definesthetimeforthemotortoacceleratefrom0RPMto1000RPMordeceleratefrom1000RPMto0RPMforinter-
ruptpositioning.

Theactualmotoraccelerationtimetduringinterruptpositioningis:

H05-29

Name
Interruptpositioningcancellationsig-

nalselection
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to1 Unit -
Effective
Time

Immediate-
ly

Default 1
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Setswhethertounlocktheinterruptpositioningsignal.
Value Meaning Description

0 Disabled
Afterinterruptpositioningiscompleted,theservodrivedirectlyrespondsto
otherpositionreferences.

1 Enabled

Afterinterruptpositioningiscompleted,theservodrivedoesnotdirectlyre-
spondtootherpositionreferences.

AfteryouenabletheDIfunction29(FunIN.29:XintFree,unlockinterruptposi-
tioning),theservodrivecanrespondtootherpositionreferences.

Note:

SetH05-29to1normally,whichhelpstopreventmotormalfunctionduetoinputofinterferencepositionreference
afterinterruptpositioningiscompleted.
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H05-30

Name Homingselection
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to6 Unit -
Effective
Time

Immediate-
ly

Default 0

Definesthehomingmodeandthetriggersignalsource.

Value SignalSource
Description

HomingMode SignalSource
0 Disabled Thehomingfunctionisdisabled.

1
Homingenabledthrough
HomingStartsignalinput
fromDI

Homing
DIfunctionFunIN.32(HomingStart,homingen-
able)

2
Electricalhomingenabled
throughHomingStartsignal
inputfromDI

Electricalhoming
DIfunctionFunIN.32(HomingStart,homingen-
able)

3
Homingstartedimmediately
uponpower-on

Homing
S-ONsignalactiveforthefirsttimeafterpow-
er-onagaininthepositionmode

4 Homingstartedimmediately Homing
S-ONsignalactiveinthepositionmode

Afterhoming,setH05-30to0.

5 Electricalhomingstarted Electricalhoming
S-ONsignalactiveinthepositionmode

Afterhoming,setH05-30to0.

6 Currentpositionashome Homing
Notrequired

Afterhoming,setH05-30to0.

Forusageofhoming,see“5.2.7InterruptPositioning”.

H05-31

Name Homingmode
Setting
Condition

Atstop
Related
Mode

P

Value
Range

0to13 Unit -
Effective
Time

Immediate-
ly

Default 0

Definesthedefaultmotordirectionofrotation,decelerationpoint,andhomeduringhoming.

Value
HomingMode

Description
HomingDirection Deceleration

Point Home

0 Forward Homeswitch Homeswitch

Forward/Reverse:consistentwiththesetting
ofH02-02(Rotationdirection).

Homeswitch:DIfunctionFunIN.31
(HomeSwitch)

Positivelimitswitch:DIfunctionFunIN.14(P-
OT)

Negativelimitswitch:DIfunctionFunIN.15(N-
OT)

1 Reverse Homeswitch Homeswitch
2 Forward MotorZsignal MotorZsignal
3 Reverse MotorZsignal MotorZsignal
4 Forward Homeswitch MotorZsignal
5 Reverse Homeswitch MotorZsignal

6 Forward Positivelimit
switch

Positivelimit
switch

7 Reverse Negativelimit
switch

Negativelimit
switch

8 Forward Positivelimit
switch MotorZsignal

9 Reverse Negativelimit
switch MotorZsignal

10 Forward Mechanicalfinal
limitposition

Mechanicalfinal
limitposition

11 Reverse Mechanicalfinal
limitposition

Mechanicalfinal
limitposition

12 Forward Mechanicalfinal
limitposition MotorZsignal

13 Reverse Mechanicalfinal
limitposition MotorZsignal
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H05-32

Name Speedofhigh-speedhoming
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to3000 Unit RPM
Effective
Time

Immediate-
ly

Default 100

DefinesthemotorspeedatsearchingforthedecelerationpointsignalwhenH05-30issetto1,3,or4.
ItsetsthemaximummotorspeedwhenH05-30issetto2or5.
Atoosmallspeedwillcausetoolongtimeonsearchingforthehomeswitchsignal.Inthiscase,Er.601(Homingtime-
out)willoccur.

H05-33
Name Speedoflow-speedhoming

Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to1000 Unit RPM
Effective
Time

Immediate-
ly

Default 10

DefinesthemotorspeedatsearchingforthehomepointsignalwhenH05-30issetto1,3,or4.
Ifthemotorhasbeenclosetothehomeswitch,itwillimmediatelysearchforthehomeatalowspeedsetinH05-33
oncethehomingfunctionisenabled.
H05-33mustbesettoavaluelowenoughtopreventmechanicalimpactatstop.

H05-34
Name

Acceleration/Decelerationtimeduring
homing

Setting
Condition

Atstop
Related
Mode

P

Value
Range

0to1000 Unit ms
Effective
Time

Immediate-
ly

Default 1000

Definesthetimeforthemotortoacceleratefrom0RPMto1000RPMordeceleratefrom1000RPMto0RPMwhen
H05-30issetto1,2,3,4,or5.
Theactualmotoraccelerationtimetduringhomingis:

H05-32 
1000

t =  × ( H05-34)

H05-35
Name Durationlimitofhoming

Setting
Condition

Atstop
Related
Mode

P

Value
Range

0to65535 Unit ms
Effective
Time

Immediate-
ly

Default 10000

Definesthemaximumhomingtime.

WhenH05-35issettoatoosmallvalueorthehomeisnotfoundwithinthetimesetinH05-35,Er.601(Homingtime-
out)willoccur.

H05-36

Name Offsetofmechanicalhome
Setting
Condition

Atstop
Related
Mode

P

Value
Range

–1073741824

to
+1073741824

Unit
Reference
unit

Effective
Time

Immediate-
ly

Default 0

Definestheabsolutepositionvalue(H0B-07)ofthemotorafterhoming.

ItsetsthepositionrelationshipbetweenmechanicalhomeandmechanicalzeroaccordingtothesettingofH05-40.

Itsetsthedisplacementfromthetargetpositionfromthemechanicalhomewhenelectricalhomingisenabled.

H05-38
Name Servopulseoutputsource

Setting
Condition

Atstop
Related
Mode

P

Value
Range

0to2 Unit -
Effective
Time

Nextpow-
er-on

Default 0
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Definestheoutputsourceofthepulseoutputterminal.

Inthefullyclosed-loopcontrolmode,thefrequency-divisionoutputfunctioncannotbeused,andthefrequency-di-
visionoutputterminalisusedastheinputterminalofexternalopticalscalesignal.

Value OutputSource Description

0
Encoderfrequency-di-
visionoutput

Theencoderfeedbacksignalisoutputafterbeingdividedbasedonthe
settingofH05-17duringmotorrotation.

Theencoderfrequency-divisionoutputmodeisrecommendedwhenthe
hostcomputerisusedforclosed-loopfeedback.

1
Pulsereferencesyn-
chronousoutput

TheinputpulseissynchronouslyoutputonlywhenH05-00issetto0.

Whenpulsesofmulti-axisservoaresynchronouslytracked,pulserefer-
encesynchronousoutputisrecommended.

2
Frequencydivisionor
synchronousoutput
inhibited

Thepulseoutputterminalhasnooutput.Inthiscase,thefrequency-di-
visionoutputterminalisusedastheinputterminalofexternaloptical
scalesignal.

Pulseoutputterminals:

Signal OutputMode OutputTerminal Max.PulseFrequency
PhaseAsignal Differentialoutput PAO+,PAO– 2Mpps
PhaseBsignal Differentialoutput PBO+,PBO– 2Mpps

PhaseZsignal
Differentialoutput PZO+,PZO– 2Mpps
Opencollectoroutput PZ-OUT,GND 100kpps

ThesignalwidthofphaseA/Bpulsesisdeterminedbythemotorspeed.ThesignalwidthofphaseZpulsesishalfof
thatofphaseA/Bpulses.

TheoutputpolarityofphaseZsignalisdeterminedbythesettingofH05-41(Zpulseoutputpolarity).

H05-39

Name
Electronicgearratioswitchovercondi-

tion
Setting
Condition

Atstop
Related
Mode

P

Value
Range

0to1 Unit -
Effective
Time

Immediate-
ly

Default 0

Definestheelectronicgearratioswitchovercondition.

Value SwitchoverCondition Description

0
Switchoverafterpositionreference(referenceunit)
iskept0for2.5ms

AllocateaDIterminalwiththeDIfunction24

(FunIN.24:GEAR_SEL,electronicgearratioswitcho-
ver).1 Switchoverinrealtime

ItisvalidwhenH05-02(Pulsesperrevolution)issetto0.

H05-40

Name
Mechanicalhomeoffsetandaction

uponactivelimitsignal
Setting
Condition

Atstop
Related
Mode

P

Value
Range

0to3 Unit -
Effective
Time

Immediate-
ly

Default 0
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Definestheoffsetrelationshipbetweenthemechanicalhomeandmechanicalzero,aswellastheactionuponover-
travelduringhoming.

Value
MechanicalHomeOffsetand
ActionuponActiveLimitSignal

Description

Mechanicalhome
ActionuponActiveLimitSig-

nal

0

H05-36ascoordinateafterhom-
ing,

triggeringhomingagaininthe
reversedirectionafterreaching
thelimitswitch

Themechanicalhomeisdifferentfrom
themechanicalzero.Afterhomingis
completed,themotorstopsattheme-
chanicalhome,andthemechanical
homecoordinateisforcedtoH05-36.

Afterthehomingenable
signalissentagain,theservo
driveperformshominginthe
reversedirection.

1

H05-36asrelativeoffsetafter
homing,

triggeringhomingagaininthe
reversedirectionafterreaching
thelimitswitch

Themechanicalhomeisthesameas
themechanicalzero.Afterposition-
ingthemechanicalhome,themotor
continuestomoveaccordingtothe
settingofH05-36andthenstops.

Afterthehomingenable
signalissentagain,theservo
driveperformshominginthe
reversedirection.

2

H05-36ascoordinateafterhom-
ing,

reversehomingappliedautomat-
icallyuponactivelimitsignal

Themechanicalhomeisdifferentfrom
themechanicalzero.Afterhomingis
completed,themotorstopsattheme-
chanicalhome,andthemechanical
homecoordinateisforcedtoH05-36.

Theservodriveautomatically
continuoustoperformhom-
inginthereversedirection.

3

H05-36asrelativeoffsetafter
homing,

reversehomingappliedautomat-
icallyuponactivelimitsignal

Themechanicalhomeisthesameas
themechanicalzero.Afterposition-
ingthemechanicalhome,themotor
continuestomoveaccordingtothe
settingofH05-36andthenstops.

Theservodriveautomatically
continuoustoperformhom-
inginthereversedirection.

Afterthehomingoperationiscompleted(includinghomingandelectricalhoming),theabsolutemotorposition
(H0B-07)isthesameasthemechanicalhomeoffset(H05-36).

Thehomingcompletedsignal(FunOUT.16:HomeAttain)orelectricalhomingcompletedsignal(FunOUT.17:ElecHo-
meAttain)isoutputonlyafterH0B-07isequaltoH05-36,andisirrelevanttothestatusoftheS-ONsignal.

Forthehomingtriggeringsignal,see“5.2.7InterruptPositioning”.
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H05-41

Name Zpulseoutputpolarity
Setting
Condition

Atstop
Related
Mode

P

Value
Range

0to1 Unit -
Effective
Time

Nextpow-
er-on

Default 1

DefinestheoutputlevelwhentheZpulseofpulseoutputterminalisactive.

H02-03

(Outputpulse
phase)

H05-41

(Zpulseoutput
polarity)

PulseOutputDiagramofForward
RUN

PulseOutputDiagramofReverseRUN

0

0

PhaseAleadsphaseBby90° . PhaseBleadsphaseAby90° .

1

PhaseAleadsphaseBby90° . PhaseBleadsphaseAby90° .

1

0

PhaseBleadsphaseAby90° . PhaseAleadsphaseBby90° .

1

PhaseBleadsphaseAby90° . PhaseAleadsphaseBby90° .

ItisrecommendedtousetheactiveedgeoutputtedbyZsignalwhenahighprecisionfrequency-divisionoutputofZ
signalisrequired.

Value ZPulseOutputPolarity
0 Positive(highleveluponactiveZpulse)
1 Negative(lowleveluponactiveZpulse)

WhenH05-41is0,theeffectivechangeedgeisfallingedge.

WhenH05-41is1,theeffectivechangeedgeisrisingedge.

H05-43

Name Positionpulseedge
Setting
Condition

During
operation

Related
Mode

PST

Value
Range

0to1 Unit -
Effective
Time

Nextpow-
er-on

Default 0

Definesthevalidedgeofpulsereference.Whenitissetto0,thefallingedgeofthepulseisvalid.Whenitissetto1,
therisingedgeofthepulseisvalid.

Value PositionPulseEdge
0 Fallingedgevalid
1 Risingedgevalid
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H05-46

Name
Positionoffsetinabsolutepositionlinearmode

(low32bits)

Setting
Condi-
tion

Atstop
Related
Mode

PST

Value
Range

–2147483648to
+2147483647

Unit
Encoder
unit

Effective
Time

Nextpow-
er-on

Default 0

H05-48

Name
Positionoffsetinabsolutepositionlinearmode

(high32bits)

Setting
Condi-
tion

Atstop
Related
Mode

PST

Value
Range

–2147483648to
+2147483647

Unit
Encoder
unit

Effective
Time

Nextpow-
er-on

Default 0

Intheabsolutepositionlinearmode(H02-01setto1),thepositionoffsetisthedifferencebetweenabsoluteposition
ofcurrentencoderandthemechanicalposition(encoderunit).

H05-50

Name
Mechanicalgearratioinabsoluteposi-
tionrotationmode(numerator)

Setting
Condition

Atstop
Related
Mode

PST

Value
Range

1to65535 Unit 1
Effective
Time

Nextpow-
er-on

Default 65535

H05-51

Name
Mechanicalgearratioinabsoluteposi-
tionrotationmode(denominator)

Setting
Condition

Atstop
Related
Mode

PST

Value
Range

1to65535 Unit 1
Effective
Time

Nextpow-
er-on

Default 1

Definesthetransmissionratiobetweenthemechanicalrotaryloadandthemotorintheabsolutepositionrotation
mode(H02-01setto2).

H05-52

Name
Pulsesperloadrevolutioninabsoluteposition

rotationmode(low32bits)
SettingCon-
dition

At
stop

RelatedMode PST

Value
Range

0to
4294967295

Unit Encoderunit
Effective
Time

Next
pow-
er-on

Default 0

H05-54

Name
Pulsesperloadrevolutioninabsoluteposition

rotationmode(high32bits)

Setting
Condi-
tion

Atstop
Related
Mode

PST

Value
Range

0to127 Unit Encoderunit
Effective
Time

Nextpow-
er-on

Default 0

Definesthenumberofpulsesperrevolutionoftherotaryloadintheabsolutepositionrotationmode(H02-01setto2).

H05-56

Name
Speedthresholdofhominguponhit-

and-stop
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to1000 Unit RPM
Effective
Time

Immediate-
ly

Default 2

Definesthespeedthresholdforjudgingwhethertheloadreachesthemechanicalpositionduringhominguponhit-
and-stop.

H05-58

Name
Torquelimitofhominguponhit-and-

stop
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to300.0 Unit %
Effective
Time

Immediate-
ly

Default 100.0

Definesthemaximumpositive/negativetorquelimitduringhominguponhit-and-stop.
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H05-59

Name Windowtimeofpositioningcompleted
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to30000 Unit ms
Effective
Time

Immediate-
ly

Default 0

Whenthepositiondeviationremainssmallerthanthethresholdofpositioningcompletedformorethanthetimeset
inthisparameter,thepositioningcompletedsignalcanoutputthevalidstate.

H05-60

Name Holdingtimeofpositioningcompleted
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to30000 Unit ms
Effective
Time

Immediate-
ly

Default 0

Definesthevalidtimeofthepositioningcompletedsignal(COIN)whenH05-20issetto3.Duringthetime,theposi-
tioningcompletedsignal(COIN)becomesinvalidifthepositionreferenceis0.Ifthesettingis0,thesignalremains
activeuntilthenextreferenceisreceived.

H05-61

Name
Numberofencoderfrequency-division

pulses(32-bit)
Setting
Condition

Atstop
Related
Mode

P

Value
Range

0to262143 Unit P/r
Effective
Time

Nextpow-
er-on

Default 0

Whenthevalueissmallerthan35,thenumberofencoderfrequency-divisionpulsesisdeterminedbyH05-17.When
thevalueisequaltoorlargerthan35,thenumberofencoderfrequency-divisionpulsesisdeterminedbyH05-61.
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9.2.7 Group H06: Speed Control Parameters

H06-00

Name SourceofmainspeedreferenceA
Setting
Condition

Atstop
Related
Mode

S

Value
Range

0to2 Unit -
Effective
Time

Immediate-
ly

Default 0

DefinesthesourceofmainspeedreferenceA.

Value
Reference
Source

Description

0 Digitalsetting ThesourceofmainspeedreferenceAissetbyH06-03.

1 AI1
ThemainspeedreferenceAisinputfromAI1.Correspondencebetweenvoltagein-
putfromAI1andspeedreferenceisdeterminedbyparametersH03-50,H03-51,H03-
53,H03-54,andH03-80.

2 AI2

ThemainspeedreferenceAisinputfromAI2.Correspondencebetweenvoltagein-
putfromAI2andspeedreferenceisdeterminedbyparametersH03-55,H03-56,H03-
58,

H03-59,andH03-80.Fordetails,seeSection6.3.1.

◆ Note:
Digitalsettingisinternalspeedreference.AI1andAI2areexternalspeedreferencesources.FordetailsaboutAI1and
AI2terminals,see“Chapter3Wiring”.

H06-01

Name
SourceofauxiliaryspeedreferenceB Setting

Condition
Atstop

Related
Mode

S

Value
Range

0to5  Unit -
Effective
Time

Immediate-
ly

Default 1

DefinesthesourceofauxiliaryspeedreferenceB.

Value
Reference
Source

Description

0 Digitalsetting ThesourceofauxiliaryspeedreferenceBissetbyH06-03.

1 AI1
TheauxiliaryspeedreferenceBisinputfromAI1.Correspondence
betweenvoltageinputfromAI1andspeedreferenceisdeterminedby
parametersH03-50,H03-51,H03-53,H03-54,andH03-80.

2 AI2
TheauxiliaryspeedreferenceBisinputfromAI2.Correspondence
betweenvoltageinputfromAI2andspeedreferenceisdeterminedby
parametersH03-55,H03-56,H03-58,H03-59,andH03-80.

3 - Inactive
4 - Inactive

5
Multi-speed
reference

ThesourceofauxiliaryspeedreferenceBisdeterminedbyinternal
multi-speedreferences.Forsettingsofmulti-speedparameters,see
parametersingroupH12.

◆ Note:
Digitalsettingandmulti-speedreferencesareinternalspeedreferences.AI1andAI2are
externalspeedreferencesources.FordetailsaboutAI1andAI2terminals,see“Chapter3Wir-
ing”.

H06-02

Name Speedreferencesource
Setting
Condition

Atstop
Related
Mode

S

Value
Range

0to4 Unit -
Effective
Time

Immediately Default 0
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Definesthespeedreferencesource.

Value ControlMode Description
0 SourceofmainspeedreferenceA ThereferencesourceisdefinedbyH06-00.

1
Sourceofauxiliaryspeedreference
B

ThereferencesourceisdefinedbyH06-01.

2 A+B ThereferencesourceistheproductofA+B(H06-00+H06-01).

3 SwitchedbetweenAandB

ThereferencesourceisswitchedbetweenAandBasdefinedby
FunIN.4(Cmd_SEL).

StateofFunIN.4(Cmd_SEL) ReferenceSource

Inactive
Sourceofmainspeed

referenceA

Active
Sourceofauxiliary
speedreferenceB

4 Communication
ThespeedreferenceisdefinedbyoperatingonH31-09through
communication(unit:0.001RPM).

H06-03

Name
Speedreferencevaluesetthroughkey-

pad
Setting
Condition

During
operation

Related
Mode

S

Value
Range

–6000to
+6000

Unit RPM
Effective
Time

Immediate-
ly

Default 200

ItdefinesthespeedreferencewhenH06-00orH06-01issetto1(Digitalsetting).

H06-04

Name Jogspeedreferencevalue
Setting
Condition

During
operation

Related
Mode

PST

Value
Range

0to6000  Unit RPM
Effective
Time

Immediate-
ly

Default 100

DefinesthejogspeedreferencewhentheDIjogfunctionisenabled.

TheDIjogfunctioncanbeenabledinnormaldriverunningstatus.Itisirrelevanttothecontrolmode.

H06-05

Name
Accelerationramptimeconstantof

speedreference
Setting
Condition

During
operation

Related
Mode

S

Value
Range

0to65535
 

Unit ms
Effective
Time

Immediate-
ly

Default 0

H06-06

Name
Decelerationramptimeconstantof

speedreference
Setting
Condition

During
operation

Related
Mode

S

Value
Range

0to65535 Unit ms
Effective
Time

Immediate-
ly

Default 0
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Definestheacceleration/decelerationramptimeconstantofspeedreferences.Theacceleration/decelerationtime
constantofmulti-speedreferencesaredefinedonlybyparametersingroupH12.

H06-05definesthetimeforthespeedreferencetoacceleratefrom0RPMto1000RPM.

H06-06definesthetimeforthespeedreferencetodeceleratefrom1000RPMto0RPM.

Theformulasforcalculatingtheactualacceleration/decelerationtimeareasfollows:

H06-07

Name Max.speedlimit
Setting
Condition

During
operation

Related
Mode

S

Value
Range

0to6000 Unit RPM
Effective
Time

Immediate-
ly

Default 6000

H06-08

Name Positivespeedlimit
Setting
Condition

During
operation

Related
Mode

S

Value
Range

0to6000  Unit RPM
Effective
Time

Immediate-
ly

Default 6000
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H06-09

Name Negativespeedlimit
Setting
Condition

During
operation

Related
Mode

S

Value
Range

0to6000 Unit RPM
Effective
Time

Immediate-
ly

Default 6000

Definesthespeedreferencelimitinthespeedcontrolmode.Thespeedreferencelimitsourcesareasfollows:

H06-07specifiesboththepositiveandnegativelimitsofspeedreferences.Ifspeedreferencesexceedthesettingof
H06-07,thespeedreferenceswillbelimitedasthisvalue.

H06-08specifiesthepositivespeedlimit.IfthepositivespeedreferenceexceedsthesettingofH06-08,thereference
willbelimitedasthisvalue.

H06-09specifiesthenegativespeedlimit.IfthenegativespeedreferenceexceedsthesettingofH06-09,thereference
willbelimitedasthisvalue.

Themaximummotorspeed(thedefaultlimit)varieswiththeactualmotormodel.

Therefore,themotorspeedreferenceinthepositive/negativedirectionislimitedasbelow:

|Positivespeedlimit|≤min{maximummotorspeed,H06-07,H06-08}

|Negativespeedlimit|≤min{maximummotorspeed,H06-07,H06-09}

H06-11

Name Torquefeedforwardcontrol
Setting
Condition

During
operation

Related
Mode

PS

Value
Range

0to1 Unit -
Effective
Time

Immediate-
ly

Default 1
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Defineswhethertoenabletheinternaltorquefeedforwardfunctioninanon-torquecontrolmode.

Thetorquefeedforwardfunctioncanimprovethetorquereferenceresponsivityandreducethepositiondeviation
duringoperationatconstantacceleration/decelerationrate.

Value TorqueFeedforwardControl Description
0 Notorquefeedforward -

1 Internaltorquefeedforward

Thetorquefeedforwardsignalsourceisspeed
reference.

Fromoutputofpositioncontrollerintheposition
mode.

Fromuserspeedreferenceinthespeedmode.

ParametersoftorquefeedforwardincludeH08-20(Torquefeedforwardgain)andH08-21(Torquefeedforwardfilter
timeconstant).Fordetails,see“6.4.4FeedforwardGain”.
Inanon-torquecontrolmode,thecontrolblockdiagramoftorquefeedforwardisasfollows:
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H06-15

Name Zeroclampspeedthreshold
Setting
Condition

During
operation

Related
Mode

S

Value
Range

0to6000 Unit RPM
Effective
Time

Immediate-
ly

Default 10

Inthespeedcontrolmode,ifDIfunctionFunIN.12(ZCLAMP)isenabled,andthespeedreferenceamplitudeissmaller
thanorequaltothevalueofH06-15,theservomotorentersthezeroclampstate.Atthismoment,apositionloop
isbuiltinsidetheservodriveandthespeedreferenceisinvalid.Theservomotorisclampedwith±1pulseofthe
positionatwhichzeroclampbecomesvalid.Evenifthemotorrotatesduetoexternalforce,itwillreturntothezero
positionandbeclamped.

WhenthespeedreferenceamplitudeislargerthanthevalueofH06-15,theservomotorexitsthezeroclampstate
andcontinuesrunningaccordingtotheinputspeedreference.

IfthesignaloftheDIterminalwithFunIN.12(ZCLAMP)isinactive,thezeroclampfunctionisdisabled.

H06-16

Name Motorspeedthreshold
Setting
Condition

During
operation

Related
Mode

S

Value
Range

0to1000  Unit RPM
Effective
Time

Immediate-
ly

Default 20
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WhentheabsolutevalueoftheactualmotorspeedafterfilterreachesthesettingofH06-16(Motorspeedthreshold),
themotorcanbeconsideredtorotate.Atthismoment,theservodriveoutputsthemotorrotationsignal(FunOUT.2:
TGON)toconfirmthatthemotorhasrotated.Whentheabsolutevalueoftheactualmotorspeedafterfilterissmaller
thanthesettingofH06-16,themotorisconsiderednottorotate.

Judgmentonthemotorrotationsignal(FunOUT.2:TGON)isnotinfluencedbytheservodriverunningstatusandcon-
trolmode.

◆ Note:
Intheprecedingfigure,ONindicatesthatthemotorrotationDOsignalisactive,andOFFindicatesthatthemotor
rotationDOsignalisinactive.

ThefiltertimeconstantofmotorspeedcanbesetinH0A-27(SpeedDOfiltertimeconstant).
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H06-17

Name Thresholdofspeedmatchingsignal
Setting
Condition

During
operation

Related
Mode

S

Value
Range

0to100 Unit RPM 
Effective
Time

Immediate-
ly

Default 10

Inthespeedcontrolmode,whentheabsolutevalueofthedifferencebetweenthemotorspeedafterfilterandthe
speedreferencesatisfiesthesettingofH06-17,theactualmotorspeedisconsideredtoreachthespeedreference.
Atthismoment,theservodriveoutputsthespeedmatchingsignal(FunOUT.4:V-Cmp).Whentheabsolutevalueof
thedifferencebetweenthemotorspeedafterfilterandthespeedreferenceexceedsthesettingofH06-17,thespeed
matchingsignalisinactive.

Iftheservodriveisnotinrunningstatusorinthespeedcontrolmode,thespeedmatchingsignal(FunOUT.4:V-Cmp)
isalwaysinactive.

◆ Note:
Intheprecedingfigure,ONindicatesthatthespeedmatchingDOsignalisactive,andOFFindicatesthatthespeed
matchingDOsignalisinactive.

ThefiltertimeconstantofmotorspeedcanbesetinH0A-27(SpeedDOfiltertimeconstant).
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H06-18

Name Thresholdofspeedreachedsignal
Setting
Condition

During
operation

Related
Mode

S

Value
Range

10to6000 Unit RPM
Effective
Time

Immediate-
ly

Default 1000

WhentheabsolutevalueofthemotorspeedafterfilterisgreaterthanthesettingofH06-18,theactualmotorspeed
isconsideredtoreachthedesiredvalue.Atthismoment,theservodriveoutputsthespeedreachedsignal(FunOUT.19:
V-Arr).WhentheabsolutevalueofthemotorspeedafterfilterissmallerthanorequaltothesettingofH06-18,the
speedreachedsignalisinactive.

Judgmentonthespeedreachedsignal(FunOUT.19:V-Arr)isnotinfluencedbytheservodriverunningstatusand
controlmode.

◆ Note:
Intheprecedingfigure,ONindicatesthatthespeedreachedDOsignalisactive,andOFFindicatesthatthespeed
reachedDOsignalisinactive.

ThefiltertimeconstantofmotorspeedcanbesetinH0A-27(SpeedDOfiltertimeconstant).

H06-19

Name Thresholdofzerospeedoutputsignal
Setting
Condition

During
operation

Related
Mode

S

Value
Range

1to6000 Unit RPM
Effective
Time

Immediate-
ly

Default 10
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WhentheabsolutevalueofthemotorspeedafterfilterissmallerthanthesettingofH06-19,theactualmotorspeed
isconsideredtocloseto0.Atthismoment,theservodriveoutputsthezerospeedsignal(FunOUT.3:V-Zero).When
theabsolutevalueofthemotorspeedafterfilterisgreaterthanorequaltothesettingofH06-19,thezerospeed
signalisinactive.

Judgmentonthezerospeedsignal(FunOUT.3:V-Zero)isnotinfluencedbytheservodriverunningstatusandcontrol
mode.

◆ Note:
Intheprecedingfigure,ONindicatesthatthezerospeedDOsignalisactive,andOFFindicatesthatthezerospeedDO
signalisinactive.

ThefiltertimeconstantofmotorspeedcanbesetinH0A-27(SpeedDOfiltertimeconstant).
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9.2.8 Group H07: Torque Control Parameters

H07-00

Name SourceofmaintorquereferenceA
Setting
Condition

Atstop
Related
Mode

T

Value
Range

0to2 Unit -
Effective
Time

Immediate-
ly

Default 0

DefinesthesourceofmaintorquereferenceA.

Value
Reference
Source

Description

0 Digitalsetting ThesourceofmaintorquereferenceAissetbyH07-03.

1 AI1
ThemaintorquereferenceAisinputfromAI1.Correspondencebe-
tweenvoltageinputfromAI1andspeedreferenceisdeterminedby
parametersH03-50,H03-51,H03-53,H03-54,andH03-81.

2 AI2
ThemaintorquereferenceAisinputfromAI2.Correspondencebe-
tweenvoltageinputfromAI2andspeedreferenceisdeterminedby
parametersH03-55,H03-56,H03-58,H03-59,andH03-81.

◆ Note:
Digitalsettingisinternaltorquereference.AI1andAI2areexternaltorquereferencesources.FordetailsaboutAI1
andAI2terminals,see“Chapter3Wiring”.

H07-01

Name SourceofauxiliarytorquereferenceB
Setting
Condition

Atstop
Related
Mode

T

Value
Range

0to2  Unit -
Effective
Time

Immediate-
ly

Default 1

DefinesthesourceofauxiliarytorquereferenceB.

Value
Reference
Source

Description

0 Digitalsetting ThesourceofauxiliarytorquereferenceBissetbyH07-03.

1 AI1

TheauxiliarytorquereferenceBisinputfromAI1.Correspondence
betweenvoltageinputfromAI1andspeedreferenceisdeterminedby
parametersH03-50,H03-51,H03-53,H03-54,andH03-81.Fordetails,
seeSection6.4.1.

2 AI2

TheauxiliarytorquereferenceBisinputfromAI2.Correspondence
betweenvoltageinputfromAI2andspeedreferenceisdeterminedby
parametersH03-55,H03-56,H03-58,H03-59,andH03-81.Fordetails,
seeSection6.4.1.

◆ Note:
Digitalsettingisinternaltorquereference.AI1andAI2areexternaltorquereferencesources.FordetailsaboutAI1
andAI2terminals,see“Chapter3Wiring”.
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H07-02

Name Torquereferencesource
Setting
Condition

Atstop
Related
Mode

T

Value
Range

0to3 Unit -
Effective
Time

Immediate-
ly

Default 0

Selectsthetorquereferencesource.

Value ControlMode Description
0 SourceofmaintorquereferenceA ThereferencesourceisdefinedbyH07-00.

1 SourceofauxiliarytorquereferenceB ThereferencesourceisdefinedbyH07-01.

2 A+B
ThereferencesourceistheproductofA+B(H07-00+H07-
01).

3 SwitchedbetweenAandB

ThereferencesourceisswitchedbetweenAandBasdefined
byFunIN.4(Cmd_SEL).

StateofFunIN.4(Cmd_SEL) ReferenceSource

Inactive
Sourceofmaintorque

referenceA

Active
Sourceofauxiliarytorque

referenceB

4 Communication
ThetorquereferenceisdefinedbyoperatingonH31-11
throughcommunication.

H07-03

Name Torquereferencesetthroughkeypad
Setting
Condition

During
operation

Related
Mode

T

Value
Range

–300.0to
+300.0

Unit %
Effective
Time

Immediate-
ly

Default 0

DefinesthetorquereferencewhenH07-00orH07-01issetto1(Digitalsetting.)

Thesetpoint100.0%correspondstotheratedtorqueofthemotor.

H07-05

Name Torquereferencefiltertimeconstant
Setting
Condition

During
operation

Related
Mode

PST

Value
Range

0to30.00 Unit ms
Effective
Time

Immediate-
ly

Default 0.79

H07-06

Name
2ndtorquereferencefiltertimecon-

stant
Setting
Condition

During
operation

Related
Mode

PST

Value
Range

0to30.00 Unit ms
Effective
Time

Immediate-
ly

Default 0.79
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Definesthetorquereferencefiltertimeconstant.

Low-passfilteroftorquereferencehelpstosmoothenthetorquereferenceandreducevibration.

Averylargefiltertimeconstantreducestheresponsivity.Checktheresponsivityduringthesetting.

◆ Note:
Theservodriveprovidestwolow-passfiltersfortorquereferences.Bydefault,the1stfilterisused.

Inthepositionorspeedcontrolmode,gainswitchovercanbeused.Oncecertainconditionsaremet,thedrive
switchestothe2ndfilter.Fordetailsaboutgainswitchover,see“6.4.2GainSwitchover”.



-416-

ListofParameters

H07-07

Name Torquelimitsource
Setting
Condition

Atstop
Related
Mode

PST

Value
Range

0to4 Unit -
Effective
Time

Immediate-
ly

Default 0

Definesthetorquelimitsource.Fordetails,see“5.4.3TorqueReferenceLimit”.

Value LimitSource
0 Forward/Reverseinternaltorquelimit
1 Forward/Reverseexternaltorquelimit(selectedthroughP-CLandN-CL)
2 T-LMTasexternaltorquelimit

3
Smallerofforward/reverseexternaltorquelimitandT-LMTasexternaltorquelimit(selected
throughP-CLandN-CL)

4
Switchoverbetweenforward/reverseinternaltorquelimitandT-LMTtorquelimit(selected
throughP-CLandN-CL)

◆ Note:
Torquelimitisvalidforpositioncontrol,speedcontrol,torquecontrol,andhybridcontrol.

H07-08

Name T-LMTselection
Setting
Condition

Atstop
Related
Mode

PST

Value
Range

1to2 Unit -
Effective
Time

Immediate-
ly

Default 2

SelectstheanaloginputchannelofthetorquelimitwhenH07-07issetto2,3,or4.

Value
Reference
Source

Description

1 AI1 AI1usedastheexternaltorquelimitinputsource
2 AI2 AI2usedastheexternaltorquelimitinputsource

ForsettingsofAI,see“5.4.1TorqueReferenceInputSetting”.Forthefinaltorquelimit,see“5.4.3TorqueRefer-
enceLimit”.

H07-09

Name Forwardinternaltorquelimit
Setting
Condition

During
operation

Related
Mode

PST

Value
Range

0.0to300.0 Unit %
Effective
Time

Immediate-
ly

Default 300.0

H07-10

Name Reverseinternaltorquelimit
Setting
Condition

During
operation

Related
Mode

PST

Value
Range

0.0to300.0 Unit %
Effective
Time

Immediate-
ly

Default 300.0

Definestheforward/reverseinternaltorquelimitwhenH07-07issetto0or4.Thesetpoint100.0%correspondsto
theratedtorqueofthemotor.

◆ Note:
1.IfthevalueofH07-09andH07-10istoosmall,insufficienttorquemayoccurduringacceleration/decelerationofthe
servomotor.

2.Ifthesetpointexceedsthemaximumtorqueoftheservomotorandservodrive,theactualtorqueislimitedtothe
maximumtorqueoftheservomotorandservodrive.

3.Forthefinaltorquelimit,see“5.4.3TorqueReferenceLimit”.
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H07-11

Name Forwardexternaltorquelimit Setting
Condition

During
operation

Related
Mode PST

Value
Range 0.0to300.0 Unit % Effective

Time
Immediate-

ly Default 300.0

H07-12

Name Reverseexternaltorquelimit Setting
Condition

During
operation

Related
Mode PST

Value
Range 0.0to300.0 Unit % Effective

Time
Immediate-

ly Default 300.0

Definestheforward/reverseexternaltorquelimitwhenH07-07issetto1or3.Thesetpoint100.0%correspondsto
theratedtorqueofthemotor.Forthefinaltorquelimit,see“5.4.3TorqueReferenceLimit”.

H07-17
Name Speedlimitsource Setting

Condition
During
operation

Related
Mode T

Value
Range 0to2 Unit - Effective

Time
Immediate-

ly Default 0

Definesthespeedlimitsourceinthetorquecontrolmode.
Afterthespeedlimitisset,theactualmotorspeedisrestrictedtobewithinthespeedlimit.Afterthemotorspeed
reachesthespeedlimit,themotorkeepsrunningatthislimitconstantly.

Value LimitSource Description

0 Internalspeedlimit ThespeedlimitisdeterminedbyH07-19andH07-20.

1 V-LMTasexternalspeedlimit

Thespeedlimitvalueindifferentdirectionsisdeter-
minedbythesmallerofthespeedcorrespondingtothe
voltageinputfromAIandH07-19(Positivespeedlimit)
andH07-20(Negativespeedlimit).

2 SpeedlimitselectedthroughDI

FunIN.36invalid:H07-19usedaspositive/negativespeed
limit
FunIN.36valid:H07-20usedaspositive/negativespeed
limit

◆ Note:
Fordetailsaboutspeedlimitinthetorquemode,see“6.4.4FeedforwardGain”.

H07-18
Name V-LMTselection Setting

Condition
During
operation

Related
Mode T

Value
Range 1to2 Unit - Effective

Time
Immediate-

ly Default 1

SelectstheAIchannelwhenexternalanalog(V-LMT)isusedasthespeedlimitsourceinthetorquemode.

Value ReferenceSource Description
1 AI1 AI1usedastheexternalspeedlimitinputsource
2 AI2 AI2usedastheexternalspeedlimitinputsource

H07-19

Name
Positivespeedlimit

/1stspeedlimitintorquecontrol
Setting
Condition

During
operation

Related
Mode T

Value
Range 0to6000 Unit RPM Effective

Time
Immediate-

ly Default 3000

H07-20

Name
Negativespeedlimit

/2ndspeedlimitintorquecontrol
Setting
Condition

During
operation

Related
Mode T

Value
Range 0to6000 Unit RPM Effective

Time
Immediate-

ly Default 3000

Definesthespeedlimitsetthroughdigitalsettinginthetorquemode.Fordetails,see“6.4.4FeedforwardGain”.
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H07-21

Name Basevaluefortorquereached
Setting
Condition

During
operation

Related
Mode

PST

Value
Range

0.0to300.0 Unit %
Effective
Time

Immediate-
ly

Default 0.0

H07-22

Name Validvaluefortorquereached
Setting
Condition

During
operation

Related
Mode

PST

Value
Range

0.0to300.0 Unit %
Effective
Time

Immediate-
ly

Default 20.0

H07-23
Name Invalidvaluefortorquereached

Setting
Condition

During
operation

Related
Mode

PST

Value
Range

0.0to300.0 Unit %
Effective
Time

Immediate-
ly

Default 10.0

Thetorquereachedfunction(FunOUT.18:ToqReach)isusedtojudgewhethertheactualtorquereferencereaches
therangeofthevalidvaluefortorquereached.Ifyes,theservodriveoutputsthecorrespondingDOsignaltothehost
controller.

A:Actualtorquereference(H0B-02)

B:Basevaluefortorquereached(H07-21)

C:Validvaluefortorquereached(H07-22)

D:Invalidvaluefortorquereached(H07-23)

CandDareoffsetsonthebasisofB.

ThetorquereachedDOsignalbecomesactivewhentheactualtorquereferencemeetsthecondition:

|A|≥B+C
Otherwise,thetorquereachedDOsignalremainsinactive.

ThetorquereachedDOsignalbecomesinactivewhentheactualtorquereferencemeetsthecondition:

|A|<B+D
Otherwise,thetorquereachedDOsignalremainsactive.

H07-40
Name Speedlimitwindowintorquecontrol

Setting
Condition

During
operation

Related
Mode

T

Value
Range

0.5to30.0 Unit ms
Effective
Time

Immediate-
ly

Default 1.0
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Inthetorquemode,whenabsolutevalueoftheactualmotorspeed(see“5.4.4SpeedLimitinTorqueControl”)
exceedsthespeedlimitforthetimeofH07-40,theservodriveregardsthatthemotorspeedislimitedandoutputs
thespeedlimitsignal(FunOUT.8:V-LT)tothehostcontroller.Ifanyoftheconditionsisnotmet,thespeedlimitsignal
isinactive.

Thespeedlimitsignal(FunOUT.8:V-LT)isjudgedonlyinthetorquecontrolmodeandservorunningstatus.

■ Note:
Intheprecedingfigure,ONindicatesthatthespeedlimitDOsignalisactive,andOFFindicatesthatthespeedlimit
DOsignalisinactive.
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9.2.9 Group H08: Gain Parameters

H08-00

Name Speedloopgain Setting
Condition

During
operation

Related
Mode PS

Value
Range

0.1to
2000.0 Unit Hz Effective

Time
Immediate-

ly Default 25.0

Definesthespeedloopproportionalgain.
Thisparameterdeterminestheresponsivityofthespeedloop.Thehigherthesetpoint,thefasterthespeedloop
responseis.Notethatanexcessivelyhighsetpointmaycausevibration.
Inthepositioncontrolmode,thepositionloopgainmustbeincreasedtogetherwiththespeedloopgain.

H08-01

Name Speedloopintegraltimeconstant Setting
Condition

During
operation

Related
Mode PS

Value
Range 0.15to512.00 Unit ms Effective

Time
Immediate-

ly Default 31.83

Definesthespeedloopintegraltimeconstant.
Thelowerthesetpoint,thebettertheintegralaction,andthequickerwillthedeviationvaluebecloseto0.

◆ Note:
ThereisnointegralactionwhenH08-01issetto512.00.

H08-02

Name Positionloopgain Setting
Condition

During
operation

Related
Mode P

Value
Range

0.0to
2000.0 Unit Hz Effective

Time
Immediate-

ly Default 40.0

Definestheproportionalgainofthepositionloop.
Thisparameterdeterminestheresponsivityofthepositionloop.Ahighsetpointshortensthepositioningtime.Note
thatanexcessivelyhighsetpointmaycausevibration.
H08-00,H08-01,H08-02,andH07-05(Torquereferencefiltertimeconstant)arecalledthe1stgain.

H08-03
Name 2ndspeedloopgain Setting

Condition
During
operation

Related
Mode PS

Value
Range

0.1to
2000.0 Unit Hz Effective

Time
Immediate-

ly Default 40.0

H08-04
Name 2ndspeedloopintegraltimeconstant Setting

Condition
During
operation

Related
Mode PS

Value
Range

0.15to
512.00 Unit ms Effective

Time
Immediate-

ly Default 40.00

H08-05
Name 2ndpositionloopgain Setting

Condition
During
operation

Related
Mode P

Value
Range

0.0to
2000.0 Unit Hz Effective

Time
Immediate-

ly Default 64.0

Definesthe2ndgainofthepositionloopandspeedloop.H08-03,H08-04,H08-05,andH07-06(2ndtorquereference
filtertimeconstant)arecalledthe2ndgain.

Fordetailsaboutgainswitchover,see“6.4.2GainSwitchover”.
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H08-08

Name 2ndgainmodesetting Setting
Condition

During
operation

Related
Mode PST

Value
Range 0to1 Unit - Effective

Time
Immediate-

ly Default 1

Definesthemodeforswitchingtothe2ndgain.

Value Meaning

0

Fixedat1stgain.
P/PIofthespeedloopcontrolisswitchedoverthroughDIfunction3(FunIN.3:GAIN_SEL,gainswitchover).
GAIN_SELinvalid:PIcontrol
GAIN_SELvalid:Pcontrol

1 The1stgain(H08-00toH08-02andH07-05)andthe2ndgain(H08-03toH08-05,andH07-06)areswitched
overaccordingtothesettingofH08-09.

H08-09

Name Gainswitchovercondition
SettingCondi-

tion
Duringopera-

tion
RelatedMode PST

Value
Range

0to10 Unit - EffectiveTime Immediately Default 0
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Definesthegainswitchovercondition.

Value GainSwitchoverCondi-
tion Description

0 Fixedat1stgain The1stgainisalwaysused.

1 Switchoverthrough
externalDI

ThegainisswitchedoverbyusingtheGAIN-SELsignal.

GAIN_SELinvalid:1stgain(H08-00toH08-02,andH07-05)

GAIN_SELvalid:2ndgain(H08-03toH08-05,andH07-06)

IftheGAIN-SELsignalcannotbeallocatedtoaDIterminal,the1stgainisalwaysused.

2 Largetorquereference

Whentheabsolutevalueoftorquereferenceexceeds(level+deadtime,%)inthe1stgain,the
driveswitchestothe2ndgain.

Whentheabsolutevalueoftorquereferenceissmallerthanorequalto(level–deadtime,%)
andthisstatuslastswithinthedelay(H08-10)inthe2ndgain,thedrivereturnstothe1stgain.

3 Largespeedreference

Whentheabsolutevalueofspeedreferenceexceeds(level+deadtime,RPM)inthe1stgain,the
driveswitchestothe2ndgain.

Whentheabsolutevalueofspeedreferenceissmallerthanorequalto(level–deadtime,RPM)
andthisstatuslastswithinthedelay(H08-10)inthe2ndgain,thedrivereturnstothe1stgain.

4 Largespeedreference
changerate

Itisvalidonlyinnon-speedcontrolmodes.

Whentheabsolutevalueofspeedreferencechangerateexceeds(level+deadtime,10RPM/s)
inthe1stgain,thedriveswitchestothe2ndgain.

Whentheabsolutevalueofspeedreferencechangerateissmallerthanorequalto(level–dead
time,10RPM/s)andthisstatuslastswithinthedelay(H08-10)inthe2ndgain,thedrivereturns
tothe1stgain.

The1stgainisalwaysusedinthespeedcontrolmode.

5
High/Low-speedthresh-
oldofspeedreference

Whentheabsolutevalueofspeedreferenceexceeds(level–deadtime,RPM)inthe1stgain,the
drivestartstoswitchtothe2ndgainandthegainchangesgradually.Whentheabsolutevalueof
thespeedreferencereaches(level+deadtime,RPM),thedrivecompletelyswitchestothe2nd
gain.

Whentheabsolutevalueofspeedreferenceissmallerthan(level+deadtime,RPM)inthe2nd
gain,thedrivestartstoreturntothe1stgainandthegainchangesgradually.Whentheabsolute
valueofthespeedreferencereaches(level–deadtime,RPM),thedrivecompletelyreturnsto
the1stgain.

6 Excessivepositiondevia-
tion

Itisvalidonlyinthepositioncontrolmodeandfullyclosed-loopcontrolmode.

Whentheabsolutevalueofpositiondeviationexceeds(level+deadtime,encoderunit)inthe
1stgain,thedriveswitchestothe2ndgain.

Whentheabsolutevalueofpositiondeviationissmallerthan(level–deadtime,encoderunit)
andthisstatuslastswithinthedelay(H08-10)inthe2ndgain,thedrivereturnstothe1stgain.

The1stgainisalwaysusedwhenthedriveisnotinthepositioncontrolmodeandfullyclosed-
loopcontrolmode.

7 Positionreferenceavail-
able

Itisvalidonlyinthepositioncontrolmodeandfullyclosed-loopcontrolmode.

Whenthepositionreferenceisnot0inthe1stgain,thedriveswitchestothe2ndgain.

Whenthepositionreferenceis0andthisstatuslastswithinthedelay(H08-10)inthe2ndgain,
thedrivereturnstothe1stgain.

The1stgainisalwaysusedwhenthedriveisnotinthepositioncontrolmodeandfullyclosed-
loopcontrolmode.

8 Positioningcompleted

Itisvalidonlyinthepositioncontrolmodeandfullyclosed-loopcontrolmode.
Whenpositioningisnotcompletedinthe1stgain,thedriveswitchestothe2ndgain.
Whenpositioningisnotcompletedandthisstatuslastswithinthedelay(H08-10)inthe2nd
gain,thedrivereturnstothe1stgain.
The1stgainisalwaysusedwhenthedriveisnotinthepositioncontrolmodeandfullyclosed-
loopcontrolmode.

9 Largeactualmotor
speed

Itisvalidonlyinthepositioncontrolmodeandfullyclosed-loopcontrolmode.
Whentheabsolutevalueofactualmotorspeedexceeds(level+deadtime,RPM)inthe1stgain,
thedriveswitchestothe2ndgain.
Whentheabsolutevalueofactualmotorspeedissmallerthanorequalto(level–deadtime,
RPM)andthisstatuslastswithinthedelay(H08-10)inthe2ndgain,thedrivereturnstothe1st
gain.
The1stgainisalwaysusedwhenthedriveisnotinthepositioncontrolmodeandfullyclosed-
loopcontrolmode.
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H08-09

Name Gainswitchovercondition SettingCondition Duringoperation RelatedMode PST

ValueRange 0to10 Unit - EffectiveTime Immediately Default 0

Value
GainSwitchover
Condition

Description

10
Positionreference
available+actual
speed

Itisvalidonlyinthepositioncontrolmodeandfullyclosed-loopcontrol
mode.

Whenthepositionreferenceisnot0inthe1stgain,thedriveswitchesto
the2ndgain.

Whenthepositionreferenceis0andthisstatuslastswithinthedelay
(H08-10)inthe2ndgain,thedrivestillusesthe2ndgain.Whentheposi-
tionreferenceis0andthedelay(H08-10)isreached,iftheabsolutevalue
ofactualmotorspeedissmallerthan(level,RPM),thespeedloopintegral
timeconstantisfixedtothevalueofH08-04(2ndspeedloopintegraltime
constant),thedrivereturnstothe1stgainontheotheraspects.Ifthe
absolutevalueofactualmotorspeedissmallerthan(level–deadtime,
RPM),thespeedloopintegraltimeconstantreturnstothevalueofH08-
01.

The1stgainisalwaysusedwhenthedriveisnotinthepositioncontrol
modeandfullyclosed-loopcontrolmode.

H08-10

Name Gainswitchoverdelay
Setting
Condition

During
operation

Related
Mode

PST

Value
Range

0.0to
1000.0

Unit ms
Effective
Time

Immediate-
ly

Default 5.0

Definesthedelaywhenthedriveswitchesfromthe2ndgainsettothe1stgainset.

H08-11

Name Gainswitchoverlevel
Setting
Condition

During
operation

Related
Mode

PST

Value
Range

0to20000 Unit
Basedonthe
switchover
condition

Effective
Time

Immediate-
ly

Default 50

Definesthegainswitchoverlevel.

Gainswitchoverisaffectedbyboththelevelandthedeadtime,asdefinedbyH08-09.Theunitofgainswitchover
levelvarieswiththeswitchovercondition.

H08-12

Name Gainswitchoverdeadtime
Setting
Condition

During
operation

Related
Mode

PST

Value
Range

0to20000 Unit
Basedonthe
switchover
condition

Effective
Time

Immediate-
ly

Default 30

Definesthedeadtimeforgainswitchover.

Gainswitchoverisaffectedbyboththelevelandthedeadtime,asdefinedbyH08-09.Theunitofgainswitchover
deadtimevarieswiththeswitchovercondition.

◆ Note:
SetH08-11tobegreaterthanorequaltoH08-12.IfH08-11issettobesmallerthanH08-12,theservodrivewillset
H08-11tobeequaltoH08-12.

H08-13

Name Positiongainswitchovertime
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0.0to
1000.0

Unit ms
Effective
Time

Immediate-
ly

Default 3.0
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Inthepositioncontrolmode,ifH08-05(2ndpositionloopgain)ismuchlargerthanH08-02(Positionloopgain),set
thetimeforswitchingfromH08-02toH08-05.

Itcanreducetheimpactcausedbyanincreaseinthepositionloopgain.

IfH08-05issmallerthanorequaltoH08-02,thisparameterisinvalidandtheservodriveimmediatelyswitchestothe
2ndgain.

H08-15

Name Loadmomentofinertiaratio
Setting
Condition

During
operation

Related
Mode

PST

Value
Range

0.00to120.00 Unit Multiple
Effective
Time

Immediate-
ly

Default 1.00

Definesthemechanicalloadinertiaratiorelativetothemotormomentofinertia.

WhenH08-15issetto0,itindicatesthemotorcarriesnoload;ifitissetto1.00,itindicatesthemechanicalloadiner-
tiaisthesameasthemotormomentofinertia.

Whenonlineorofflineinertiaauto-tuningisused,theservodriveautomaticallycalculatesandupdatesthevalueof
H08-15.

Whenonlineinertiaauto-tuningisused(H09-03settoanon-zerovalue),theservodrivesetsthisparameterautomat-
icallyandmanualsettingisnotallowed.WhenH09-03issetto0todisableonlineinertiaauto-tuning,youcanmanu-
allysetthisparameter.

◆ Note:
WhenthevalueofH08-15isequaltotheactualinertiaratio,thevalueofH08-00orH08-03(Speedloopgain)can
representthemaximumfollow-upfrequencyofactualspeedloop.

H08-18

Name Speedfeedforwardfiltertimeconstant
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0.00to
64.00

Unit ms
Effective
Time

Immediate-
ly

Default 0.50

Definesthefiltertimeconstantofspeedfeedforward.

H08-19

Name Speedfeedforwardgain
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0.0to100.0 Unit %
Effective
Time

Immediate-
ly

Default 0.0
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Inthepositioncontrolandfullyclosed-loopcontrolmodes,speedfeedforwardistheproductofspeedfeedforward
signalmultipliedbyH08-19andispartofthespeedreference.

Increasingthesetpointimprovestheresponsivitytopositionreferencesandreducesthepositiondeviationduring
operationataconstantspeed.

SetH08-18toafixedvaluefirst,andthenincreasethevalueofH08-19graduallyfrom0toacertainvalueatwhich
speedfeedforwardachievesthedesiredeffect.

AdjustH08-18andH08-19repeatedlyuntilabalancedperformanceisachieved.

◆ Note:
Forhowtoenablethespeedfeedforwardfunctionandselectthespeedfeedforwardsignal,seeH05-19(Speedfeed-
forwardcontrol).

H08-20

Name Torquefeedforwardfiltertimeconstant
Setting
Condition

Atstop
Related
Mode

PS

Value
Range

0.00to
64.00

Unit ms
Effective
Time

Immediate-
ly

Default 0.50

Definesthefiltertimeconstantoftorquefeedforward.

H08-21

Name Torquefeedforwardgain
Setting
Condition

During
operation

Related
Mode

PS

Value
Range

0.0to200.0 Unit %
Effective
Time

Immediate-
ly

Default 0.0

Incontrolmodesotherthantorquecontrol,torquefeedforwardistheproductoftorquefeedforwardsignalmulti-
pliedbyH08-21andispartofthetorquereference.

Increasingthesetpointimprovestheresponsivitytovariablespeedreferences.

Increasingthesetpointimprovestheresponsivitytopositionreferencesandreducesthepositiondeviationduring
operationataconstantspeed.

Duringparameteradjustment,setH08-20(Torquefeedforwardfiltertimeconstant)tothedefaultvaluefirst,andthen
increaseH08-21graduallytoenhancetheeffectoftorquefeedforward.Whenspeedovershootoccurs,keepH08-21
unchangedandincreasethevalueofH08-20.AdjustH08-20andH08-21repeatedlyuntilabalancedperformanceis
achieved.

◆ Note:
Forhowtoenablethetorquefeedforwardfunctionandselectthetorquefeedforwardsignal,seeH06-11(Torque
feedforwardcontrol).

H08-22

Name Speedfeedbackfilteroption SettingCondi-
tion Atstop RelatedMode PS

Value
Range 0to4 Unit - EffectiveTime Immediately Default 0

Definesthemovingaveragefilteringtimesforspeedfeedback.
Thehigherthesetpoint,theweakerthespeedfeedbackfluctuation,butthelongerthefeedbackdelaywillbe.

Value Meaning
0 Disabled
1 Twotimes
2 Fourtimes
3 Eighttimes
4 Sixteentimes

◆ Note:
WhenH08-22issettoavaluegreaterthan0,H08-23(Cutofffrequencyofspeedfeedbacklow-passfilter)isinvalid.
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H08-23

Name Cutofffrequencyofspeedfeedbacklow-pass
filter

SettingCon-
dition

Duringopera-
tion RelatedMode PS

Value
Range 100to4000 Unit Hz Effective

Time Immediately Default 4000

Definesthecutofffrequencyforfirst-orderlow-passfilteringonthespeedfeedback.

◆ Note:
Thelowerthesetpoint,theweakerthespeedfeedbackfluctuation,andthelongerthefeedbackdelaywillbe.
Settingthisparameterto4000Hznegatesthefilteringeffect.

H08-24

Name PDFFcontrolcoefficient SettingCon-
dition

Duringopera-
tion RelatedMode PS

Value
Range 0.0to100.0 Unit - Effective

Time Immediately Default 100.0

Definesthecontrolmodeofthespeedloop.
Whenthesetpointis100.0,PIcontrol(defaultcontrolmodeofthespeedloop)isappliedtothespeedloop,whichfeaturesfastdy-
namicresponse.
Whenthesetpointis0.0,speedloopintegralactionisenhanced,whichfiltersoutlow-frequencyinterferencebutalsoslowsdownthe
dynamicresponse.
H08-24canbeusedtokeepagoodresponsivityofthespeedloop,withanti-interferencecapacityinlow-frequencybandsimproved
andspeedfeedbackovershootunaffected.
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9.2.10 Group H09: Automatic Gain Adjustment Parameters

H09-
00

Name Automaticgainadjustmentmode Setting
Condition

During
operation

Related
Mode PST

Value
Range 0to2 Unit - Effective

Time
Immediate-

ly Default 0

Definesdifferentgainadjustmentmodes.Relatedgainparameterscanbesetmanuallyorautomaticallyaccordingto
therigiditymeter.

Value Meaning Description
0 Invalid,gainparameterstunedmanually

1 Valid,gainparameterstunedautomatically
basedontherigiditymetersetting

The2ndgaindoesnotchangeautomaticallybasedon
therigiditymetersetting.

2
Positioningmode.Gainparametersare
tunedautomaticallybasedontherigidity
metersetting.

The2ndgainchangesautomaticallybasedontherigidi-
tymetersetting.Itisonerigiditylevelhigherthanthe1st
gainbutdoesnotexceedthehighestrigiditylevel.

H09-01

Name Rigiditylevel Setting
Condition

During
operation

Related
Mode PST

Value
Range 0to31 Unit - Effective

Time
Immediate-

ly Default 12

Definestherigidityleveloftheservosystem.Thehighertherigiditylevel,thestrongerthegainsandthequickerthe
responsewillbe.Butanexcessivelyhighrigiditylevelwillcausevibration
Thesetpoint0indicatesthelowestrigidityand31indicatesthehighestrigidity.

H09-02

Name Adaptivenotchmode Setting
Condition

During
operation

Related
Mode PST

Value
Range 0to4 Unit - Effective

Time
Immediate-

ly Default 0

Definestheoperationmodeoftheadaptivenotch.

Value Meaning
0 Parametersofthe3rdand4thadaptivenotchesarenotupdated,butcanbemanuallyset.

1 Oneadaptivenotch(3rdnotch)isvalidanditsparametersareupdatedinrealtimebasedonvibration.Thepa-
rameterscannotbesetmanually.

2 Twoadaptivenotches(3rdand4thnotches)arevalidandtheirparametersareupdatedinrealtimebasedon
vibration.Theparameterscannotbesetmanually.

3 OnlyresonancefrequencyisdetectedanddisplayedinH09-24.
4 The3rdand4thnotchesareclearedandtheirsettingsarerestoredtodefault.

H09-03

Name Onlineinertiaauto-tuningmode Setting
Condition

During
operation

Related
Mode PST

Value
Range 0to3 Unit - Effective

Time
Immediate-

ly Default 0

Defineswhethertoenableonlineinertiaauto-tuningandtheinertiaratioupdatespeedduringonlineinertiaau-
to-tuning.

Value Meaning Description
0 Disabled
1 Enabled,changingslowly Applicabletothescenariowheretheactualloadinertiaratiochangesslowly.
2 Enabled,changingnormally Applicabletothescenariowheretheactualloadinertiaratiochangesslowly.
3 Enabled,changingquickly Applicabletothescenariowheretheactualloadinertiaratiochangesquickly.
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H09-04

Name Low-frequencyresonancesuppression
mode

Setting
Condition

During
operation

Related
Mode P

Value
Range 0to1 Unit - Effective

Time
Immediate-

ly Default 0

Definesthelow-frequencyresonancesuppressionmode.

Value Meaning

0 Manuallysetparametersoflow-frequencyresonancesuppressionfilter(H09-38andH09-39)

1 Automaticallysetparametersoflow-frequencyresonancesuppressionfilter(H09-38andH09-39)

H09-05

Name Offlineinertiaauto-tuningmode Setting
Condition Atstop Related

Mode PST

ValueRange 0to1 Unit - Effective
Time

Immediate-
ly Default 0

Definestheofflineinertiaauto-tuningmode.Theofflineinertiaauto-tuningfunctioncanbeenabledthroughH0D-02.

Value Meaning Description

0
Positive/Negativetrian-
glewavemode

Applicabletothescenariowherethemotormove-
abletravelisshort.

1 JOGmode
Applicabletothescenariowherethemotormove-
abletravelislong.

Fordetailsaboutofflineinertiaauto-tuning,see“6.2.1OfflineInertiaAuto-Tuning”.

H09-06

Name Max.speedofinertiaauto-tuning
Setting
Condition

Atstop
Related
Mode

PST

Value
Range

100to1000 Unit RPM
Effective
Time

Immediate-
ly

Default 500

Definesthemaximumpermissiblemotorspeedreferenceintheofflineinertiaauto-tuningmode.

Duringinertiaauto-tuning,thehigherthespeed,themoreaccuratetheauto-tunedvalues.Usethedefaultsetpointin
generalcases.

H09-07

Name
Timeconstantforacceleratingtothe
maximumspeedduringinertiaau-

to-tuning

Setting
Condition

Atstop
Related
Mode

PST

Value
Range

20to800 Unit ms
Effective
Time

Immediate-
ly

Default 125

Definesthetimeforthemotortoacceleratefrom0RPMtothemaximumspeedofinertiaauto-tuning(H09-06)during
offlineinertiaauto-tuning.

H09-08

Name Inertiaauto-tuninginterval
Setting
Condition

Atstop
Related
Mode

PST

Value
Range

50to10000 Unit ms
Effective
Time

Immediate-
ly

Default 800

DefinestheintervaltimebetweentwoconsecutivespeedreferenceswhenH09-05(Offlineinertiaauto-tuningmode)
issetto1(Positive/Negativetriangularwavemode).

H09-09

Name
Numberofmotorrevolutionsperiner-

tiaauto-tuning
Setting
Condition

Atdisplay
Related
Mode

PST

Value
Range

0.00to2.00 Unit r
Effective
Time

- Default -
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Definesthemotorrevolutionsperinertiaauto-tuningwhenH09-05(Offlineinertiaauto-tuningmode)issetto1(Posi-
tive/Negativetriangularwavemode).

◆ Note:
Whenusingtheofflineinertiaauto-tuningfunction,checkthatthetraveldistanceofthemotoratthestoppositionis
largerthanthevalueofH09-09.Ifnot,decreasethevalueofH09-06(Maximumspeedforinertiaauto-tuning)orH09-
07(Timeconstantforacceleratingtomax.speedduringinertiaauto-tuning)properlyuntilthemotortraveldistance
fulfillstherequirement.

H09-12

Name 1stnotchfrequency
Setting
Condition

During
operation

Related
Mode

PS

Value
Range

50to4000 Unit Hz
Effective
Time

Immediate-
ly

Default 4000

Definesthecenterfrequencyofthenotch,whichisthemechanicalresonancefrequency.

Inthetorquecontrolmode,settingthenotchfrequencyto4000Hzdeactivatesthenotchfunction.

H09-13

Name 1stnotchwidthlevel
Setting
Condition

During
operation

Related
Mode

PS

Value
Range

0to20 Unit -
Effective
Time

Immediate-
ly

Default 2

Definesthewidthlevelofthenotch.Usethedefaultvalueingeneralcases.

Widthlevelistheratioofthenotchwidthtothenotchcenterfrequency.

H09-14

Name 1stnotchdepthlevel
Setting
Condition

During
operation

Related
Mode

PS

Value
Range

0to99 Unit -
Effective
Time

Immediate-
ly

Default 0

Definesthedepthlevelofthenotch.

Thedepthlevelofthenotchistheratiobetweentheinputtotheoutputatthenotchcenterfrequency.

Thehigherthesetpoint,thelowerthenotchdepthandtheweakerthemechanicalresonancesuppressionwillbe.
Notethatanexcessivelyhighsetpointmaycausesysteminstability.

Fortheuseofnotch,see“6.6VibrationSuppression”.

H09-15

Name 2ndnotchfrequency
Setting
Condition

During
operation

Related
Mode

PS

Value
Range

50to4000 Unit Hz
Effective
Time

Immediate-
ly

Default 4000

H09-16

Name 2ndnotchwidthlevel
Setting
Condition

During
operation

Related
Mode

PS

Value
Range

0to20 Unit -
Effective
Time

Immediate-
ly

Default 2

H09-17

Name 2ndnotchdepthlevel
Setting
Condition

During
operation

Related
Mode

PS

Value
Range

0to99 Unit -
Effective
Time

Immediate-
ly

Default 0

Descriptionofthe2ndnotchparametersisthesameasthatofthe1stnotchparameters.
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H09-18

Name 3rdnotchfrequency
Setting
Condition

During
operation

Related
Mode

PS

Value
Range

50to4000 Unit Hz
Effective
Time

Immediate-
ly

Default 4000

H09-19

Name 3rdnotchwidthlevel
Setting
Condition

During
operation

Related
Mode

PS

Value
Range

0to20 Unit -
Effective
Time

Immediate-
ly

Default 2

H09-20

Name 3rdnotchdepthlevel
Setting
Condition

During
operation

Related
Mode

PS

Value
Range

0to99 Unit -
Effective
Time

Immediate-
ly

Default 0

Forthe3rdnotchparameters,seeparametersH09-12,H09-13,andH09-14.

Note:

The3rdnotchcanbeconfiguredasanadaptivenotch(H09-02setto1or2).Inthiscase,thenotchparametersare
updatedautomaticallybytheservodriveandcannotbemodifiedmanually.Whenthenotchfrequencyis4000Hz,
thenotchfunctionisdisabled.

H09-21

Name 4thnotchfrequency
Setting
Condition

During
operation

Related
Mode

PS

Value
Range

50to4000 Unit Hz
Effective
Time

Immediate-
ly

Default 4000

H09-22

Name 4thnotchwidthlevel
Setting
Condition

During
operation

Related
Mode

PS

Value
Range

0to20 Unit -
Effective
Time

Immediate-
ly

Default 2

H09-23

Name 4thnotchdepthlevel
Setting
Condition

During
operation

Related
Mode

PS

Value
Range

0to99 Unit -
Effective
Time

Immediate-
ly

Default 0

Forthe4thnotchparameters,seeparametersH09-12,H09-13,andH09-14.

Note:

The4thnotchcanbeconfiguredasanadaptivenotch(H09-02setto1or2).Inthiscase,thenotchparametersare
updatedautomaticallybytheservodriveandcannotbemodifiedmanually.Whenthenotchfrequencyis4000Hz,
thenotchfunctionisdisabled.

H09-24

Name Auto-tunedresonancefrequency
Setting
Condition

Atdisplay
Related
Mode

PS

Value
Range

0to2 Unit Hz
Effective
Time

- Default 0

WhenH09-02(Adaptivenotchmode)issetto3,thecurrentmechanicalresonancefrequencyisdisplayed.
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H09-30

Name Torquedisturbancecompensationgain
Setting
Condition

During
operation

Related
Mode

PS

Value
Range

0.0to100.0 Unit %
Effective
Time

Immediate-
ly

Default 0.0

Setsthetorquedisturbancecompensationgaininnon-torquecontrolmodes.

Torquedisturbancecompensationcansuppressimpactofexternaldisturbancetorqueonthespeed.Thelargerthe
setpoint,thebetterthecompensationeffectandanti-interferenceperformancewillbe.Butanexcessivelyhighset-
pointwillcausevibrationandnoise.ThisparametermustbeusedtogetherwithH09-31.

H09-31
Name Filtertimeconstantoftorquedisturbance

observer
SettingCon-
dition

Duringopera-
tion RelatedMode PS

Value
Range 0.00to25.00 Unit ms Effective

Time Immediately Default 0.50

Setsthefiltertimeconstantoftorquedisturbancecompensationfilterinnon-torquecontrolmodes.

Thisparameterhasthesmoothingeffectondisturbancetorquecompensation(H09-30).Thelargerthesetpoint,the
moreslowlythedisturbancetorquecompensationtakeseffect.Butthenoisewillbereduced.

SetH09-31toalargervaluefirst,andthenincreasethevalueofH09-30graduallyfrom0toacertainvalueatwhich
disturbanceobserverachievesthedesiredeffect.Finally,graduallydecreasethevalueofH09-31onthecondition
thatthedisturbanceobserverkeepsvalid.

H09-38

Name Low-frequencyresonancefrequency
Setting
Condition

During
operation

Related
Mode

P

Value
Range

1.0to100.0 Unit Hz
Effective
Time

Immediate-
ly

Default 100.0

Setsthefrequencyoflow-frequencyresonancesuppressionfilterinpositioncontrolandfullyclosed-loopcontrol
modes.Whenitissetto100.0Hz,thefilterisinvalid.

WhenH09-04issetto1(Automaticallysetparametersoflow-frequencyresonancesuppressionfilter),thisparameter
isautomaticallysetbytheservodrive.

H09-39

Name
Filtersettingoflow-frequencyreso-

nancefrequency
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to10 Unit -
Effective
Time

Immediate-
ly

Default 2

Definesthewidthlevelofthelow-frequencysuppressionnotchinpositioncontrolandfullyclosed-loopcontrol
modes.Usethedefaultvalueingeneralcases.

Value
CenterFrequencyforSuppres-

sion
WidthforSuppression

0 H09-38 0,onlyvibrationatthecenterfrequencysuppressed
1to10 H09-38 H09-38xH09-39x4%

AlargesetpointofH09-39increasesthefrequencyrangeoflow-frequencyresonancesuppressionbutprolongsthe
positioningtime.AsmallsetpointofH09-39cannotsuppresslow-frequencyresonanceintheapplication(suchas
belt)wherevibrationfrequencyoftheloadchanges.Thus,setthisparameterrepeatedlytoseekthebesteffect.

WhenH09-04issetto1(Automaticallysetparametersoflow-frequencyresonancesuppressionfilter),thisparameter
isautomaticallysetbytheservodrive.

WhenH09-38issetto100.0Hz,thefilterisinvalid.

9.2.11 Group H0A: Fault and Protection Parameters
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H0A-03

Name Retentiveuponpowerfailure Setting
Condition

During
operation

Related
Mode -

Value
Range 0to1 Unit - Effective

Time
Immediate-

ly Default 0

Setswhethertoenabletheretentiveuponpowerfailurefunction.

Value Function Description

0 Disabled Thefunctionisdisabled.

1 Enabled
Thefunctionisenabled.Theservodriveautomaticallysavestheencoderfeedbackpulse
count(H0B-17)atpowerfailure,whichcanbeviewedinthecorrespondingparameterafter
nextpower-on.

H0A-04

Name Motoroverloadprotectiongain SettingCon-
dition Atstop RelatedMode -

Value
Range 50to300 Unit % Effective

Time Immediately Default 100

DeterminesthemotoroverloaddurationbeforeEr.620(Motoroverload)isreported.

Youcanchangethesetpointtoadvanceordelaythetimewhenoverloadprotectionistriggeredbasedonthemotor
temperature.Thesetpoint50%indicatesthetimeiscutbyhalf;150%indicatesthetimeisprolongedby50%.

Setthisparameterbasedontheactualtemperatureofthemotor.

H0A-08

Name Overspeedthreshold
Setting
Condition

During
operation

Related
Mode

PST

Value
Range

0to10000 Unit RPM
Effective
Time

Immediate-
ly

Default 0

Definestheoverspeedthresholdofthemotor.

Value OverspeedThreshold Er.500DetectingCondition

0 Max.motorspeedx1.2

Afterdetectingthatthespeedfeedbackis
largerthantheoverspeedthresholdforsev-
eraltimes,Er.500(Overspeedfault)occurs.1to10000

H0A-08≥(Max.motorspeedx1.2)

Overspeedthreshold:Max.motorspeed
x1.2
H0A-08>(Max.motorspeedx1.2)

Overspeedthreshold:H0A-08

H0A-09

Name Maximumpositionpulsefrequency
Setting
Condition

Atstop
Related
Mode

P

Value
Range

100to4000 Unit kHz
Effective
Time

Immediate-
ly

Default 4000

Setsthemaximumfrequencyofinputpulseswhenthepositionreferencesourceissettopulseinput(H05-00setto0)
inthepositioncontrolmode.

IftheactualinputpulsefrequencyisgreaterthanthevalueofH0A-09,Er.B01(Positionreferenceinputabnormal)will
occur.

H0A-10

Name Thresholdofexcessivepositiondeviation
Setting
Condi-
tion

During
opera-
tion

Related
Mode

P

Value
Range

1to1073741824 Unit
Encoder/reference

unit
Effective
Time

Immedi-
ately

Default 3145728
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Thedefaultvalueis3145728.

Definesthethresholdforexcessivepositiondeviationinthepositioncontrolmode.

Whenthepositiondeviationexceedsthisthreshold,thedrivereportsEr.B00(Excessivepositiondeviation).

H0A-12

Name Runawayprotectionselection
Setting
Condition

During
operation

Related
Mode

PST

Value
Range

0to1 Unit -
Effective
Time

Immediate-
ly

Default 1

Setswhethertoenabletherunawayprotectionfunction.

Value Function Description

0 Disabled
Intheapplicationswherethemotordrivesverticalaxisorisdrivenbyload,setH0A-
12to0todisablerunawayfault(Er.234)detection.

1 Enabled Enabletherunwayprotectionfunction.

H0A-16

Name
Thresholdoflow-frequencyresonance

positiondeviation
Setting
Condition

During
operation

Related
Mode

P

Value
Range

1to1000 Unit
Encoder
unit

Effective
Time

Immediate-
ly

Default 5

Setsthepositiondeviationthresholdatwhichtheservodrivedetectslow-frequencyresonancewhentheautomatic
low-frequencyresonancesuppressionfunctionisenabled(H09-04setto1).

Thesystemconsidersthatlow-frequencyresonanceoccurswhenthepositiondeviationexceedsH0A-16.Resonance
maybedetectedmoreeasilyifthisparameterissettoasmallvalue.

H0A-17

Name Positionsettingunit
Setting
Condition

Atstop
Related
Mode

P

Value
Range

0to1 Unit -
Effective
Time

Immediate-
ly

Default 0

DefinestheunitforthepositionsettingsinH05-21,H05-22,andH0A-10.

Value Description
0 Encoderunit

1 Referenceunit

H0A-19

Name DI8filtertimeconstant
Setting
Condition

Atstop
Related
Mode

-

Value
Range

0to255 Unit 25ns
Effective
Time

Nextpow-
er-on

Default 80

H0A-20

Name DI9filtertimeconstant
Setting
Condition

Atstop
Related
Mode

-

Value
Range

0to255 Unit 25ns
Effective
Time

Nextpow-
er-on

Default 80

DI8andDI9arehigh-speedDIterminals.Whenpeakinterferenceexistsontheexternalinputsignals,setH0A-19or
H0A-20toeliminatethepeakinterference.

◆ Note:
TheoscilloscopeinInovancesoftwaretooldisplaysDI8andDI9signalsbeforefiltering,anddoesnotdisplaysignals
ofwidthlowerthan0.25ms.
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H0A-24

Name
Filtertimeconstantoflow-speedpulse

inputterminal
Setting
Condition

Atstop
Related
Mode

P

Value
Range

0to255 Unit 25ns
Effective
Time

Nextpow-
er-on

Default 30

Setsthefiltertimeconstantoflow-speedpulseinputterminalwhichisused(H05-01setto0)whenthepositionrefer-
encesourceispulseinput(H05-00setto0)inthepositioncontrolmode.

Whenpeakinterferenceexistsinthelow-speedpulseinputterminal,setH0A-24tosuppressthepeakinterference
andpreventmotormalfunctionduetointerferencesignalinputtotheservodrive.

Max.Frequency RecommendedFilterTimeConstant(Unit:25ns)

<167k 30

167kto250k 20

250kto500k 10

H0A-25

Name
Filtertimeconstantofspeedfeedback

displayvalue
Setting
Condition

Atstop
Related
Mode

-

Value
Range

0to5000 Unit ms
Effective
Time

Immediate-
ly

Default 50

Setsthefiltertimeconstantofspeedfeedbacksignaltomakethespeedsmoother.

H0A-26

Name Motoroverloadshielding
Setting
Condition

Atstop
Related
Mode

-

Value
Range

0to1 Unit -
Effective
Time

Immediate-
ly

Default 0

Defineswhethertoenablemotoroverloaddetection.

Value Function
0 Notshield
1 Disablemotoroverloadwarning(Er.909)andfaultdetection(Er.620)

◆ Note:
Takecautionwhenusingthemotoroverloadshieldingfunctionasitmayeasilyleadtomotordamage.

H0A-27

Name SpeedDOfiltertimeconstant
Setting
Condition

Atstop
Related
Mode

-

Value
Range

0to5000 Unit ms
Effective
Time

Immediate-
ly

Default 10

Definesthelow-passfiltertimeconstantofthespeedinformationforspeedfeedbackandpositionreferences.

H0A-27isusedforspeed-relatedDOsignals(motorrotationoutputTGON,speedmatchingV-CMP,speedreached
V-ARR,andzerospeedsignalZERO).FordetailsaboutthefourDOsignals,see“5.3.5Speed-relatedDOSignals”.
H0A-27definesthefiltertimeconstantforthepositionreferencetoconverttospeed.

H0A-28

Name Quadratureencoderfiltertimeconstant
Setting
Condition

Atstop
Related
Mode

-

Value
Range

0to255 Unit 25ns
Effective
Time

Nextpow-
er-on

Default 30
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Thisparameterisusedtosuppresspeakinterferenceonfeedbacksignalsfromtheincrementalquadratureencoder.

Therecommendedfiltertimeconstantsbasedontheactualmotorspeedsarelistedasfollows:

ActualMotorSpeed(Unit:RPM) RecommendedFilterTimeConstant(Unit:25ns)
4000to6000 20
<4000 30

H0A-30

Name
Filtertimeconstantofhigh-speedpulse

inputterminal
Setting
Condition

Atstop
Related
Mode

P

Value
Range

0to255 Unit 25ns
Effective
Time

Nextpow-
er-on

Default 3

Setsthefiltertimeconstantofhigh-speedpulseinputterminalwhichisused(H05-01setto1)whentheposition
referencesourceispulseinput(H05-00setto1)inthepositioncontrolmode.

Whenpeakinterferenceexistsinthehigh-speedpulseinputterminal,setH0A-30tosuppressthepeakinterference
andpreventmotormalfunctionduetointerferencesignalinputtotheservodrive.

Max.Frequency
RecommendedFilterTimeConstant

(Unit:25ns)

500kto1M 5

>1M 3

H0A-32

Name
Timewindowoflockedrotorover-tem-

peratureprotection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

10to65535 Unit ms
Effective
Time

Immediate-
ly

Default 200

Definestheover-temperaturedurationbeforeEr.630(Motorstall)isdetectedbytheservodrive.

H0A-32canbeusedtoadjustthesensitivityofmotorstallover-temperaturedetection.

H0A-33

Name
Lockedrotorover-temperatureprotec-

tion
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to1 Unit -
Effective
Time

Immediate-
ly

Default 1

DefineswhethertoenablethedetectionforEr.630(Motorstallover-temperatureprotection).
Value Function
0 Shielddetection
1 Enabledetection

H0A-36

Name
Encodermulti-turnoverflowfaultselec-

tion
Setting
Condition

Atstop
Related
Mode

PST

Value
Range

0to1 Unit -
Effective
Time

Immediate-
ly

Default 0

Defineswhethertoshieldtheencodermulti-turnoverflowfaultintheabsolutepositionlinearmode(H02-01setto1).

Value Function
0 Notshield
1 Shield
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H0A-40

Name Softlimitfunction
Setting
Condition

Atstop
Related
Mode

PST

Value
Range

0to2 Unit 1
Effective
Time

Immediate-
ly

Default 0

Value Function

0 Disabled

1 Enabledimmediatelyafterpower-on

2 Enabledafterhoming

H0A-41

Name Softlimitmaximumvalue
Setting
Condition

Atstop
Related
Mode

PST

Value
Range

–2147483648to

+2147483647
Unit

Reference
unit

Effective
Time

Immediate-
ly

Default 2147483648

H0A-43

Name Softlimitminimumvalue
Setting
Condition

Atstop
Related
Mode

PST

Value
Range

–2147483648to

+2147483647
Unit

Reference
unit

Effective
Time

Immediate-
ly

Default –2147483648

Softlimitsetting:

WhenH0A-40issetto0,thesoftlimitfunctionisdisabled.

WhenH0A-40issetto1,thesoftlimitfunctionisenabledimmediatelyaftertheservodriveispoweredon.Whenthe
absolutepositioncounter(H0B-07)isgreaterthanthevalueofH0A-41,theservodrivereportsthewarningEr.950and
stopsattheforwardlimit.Whentheabsolutepositionencounter(H0B-07)issmallerthanthevalueofH0A-43,the
servodrivereportsthewarningEr.952andstopsatthereverselimit.

WhenH0A-40issetto2,thesoftlimitfunctionisenabledafterhomingatpoweron.Whentheabsoluteposition
counter(H0B-07)isgreaterthanthevalueofH0A-41,theservodrivereportsthewarningEr.950andstopsatthe
forwardlimitafterhoming.Whentheabsolutepositionencounter(H0B-07)issmallerthanthevalueofH0A-43,the
servodrivereportsthewarningEr.952andstopsatthereverselimitafterhoming.

H0A-47

Name Brakeprotectiondetectionfunction
Setting
Condition

During
operation

Related
Mode

ALL

Value
Range

0to1 Unit -
Effective
Time

Immediate-
ly

Default 0

Whenthisparameterissetto0,thebrakeprotectiondetectionfunctionisdisabled.Whenthisparameterissetto1,
thefunctionisenabled.

H0A-48

Name Softlimitfunction
Setting
Condition

During
operation

Related
Mode

ALL

Value
Range

0to300.0 Unit %
Effective
Time

Immediate-
ly

Default 30.0

Z-shaftgravityloadauto-tuningisperformedwhenH0D-24issetto1.Theauto-tunedresultisstoredtoH0A-48after
auto-tuningissuccessful.Youcanalsomanuallysetthisparameter.

9.2.12 Group H0B: Monitoring Parameters

H0B-00

Name Actualmotorspeed

Type Atdisplay

Related
Mode

PST

Value
Range

- Unit RPM Default -
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Indicatestheactualmotorspeedafterround-off,whichisaccurateto1RPM.

SetinH0A-25(Filtertimeconstantofspeedfeedbackdisplayvalue)thefiltertimeconstantforH0B-00.

H0B-01

Name Speedreference

Type Atdisplay

Related
Mode

PS

Value
Range

- Unit RPM Default -

Indicatesthepresentspeedreference(accurateto1RPM)ofthedriveinthepositionandspeedcontrolmodes.

H0B-02

Name Internaltorquereference

Type Atdisplay

Related
Mode

PST

Value
Range

- Unit % Default -

Displaysthepresenttorquereference(accurateto0.1%).Thevalue100.0%correspondstotheratedtorqueofthe
motor.

H0B-03

Name MonitoredDIstatus

Type Atdisplay

Related
Mode

PST

Value
Range

- Unit - Default -

DisplaysthelevelstatusofnineDIswithoutfiltering.

UpperLEDsegmentsON:highlevel(indicatedby"1")
LowerLEDsegmentsON:lowlevel(indicatedby"0")

Forexample,ifDI1islowlevelandDI2andDI9arehighlevel,thebinaryvalueis111111110,thedecimalvalueof
H0B-03readfromInovancesoftwaretoolis510.

Thekeypaddisplaysasfollows:

H0B-05

Name MonitoredDOstatus

Type Atdisplay

Related
Mode

PST

Value
Range

- Unit - Default -
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DisplaysthelevelstatusoffiveDOswithoutfiltering.

UpperLEDsegmentsON:highlevel(indicatedby"1")
LowerLEDsegmentsON:lowlevel(indicatedby"0")

Forexample,ifDO1islowlevelandDO2andDO5arehighlevel,thebinaryvalueis11110,andthedecimalvalueof
H0B-05readfromInovancesoftwaretoolis30.

Thekeypaddisplaysasfollows:

H0B-07

Name Absolutepositioncounter

Type Atdisplay

Related
Mode

PST

Value
Range

- Unit
Reference
unit

Default -

Indicatesthepresentabsoluteposition(referenceunit)ofthemotorinthepositioncontrolmode.

Thisparameterisa32-bitinteger,whichisdisplayedasadecimalonthekeypad.

H0B-09

Name Mechanicalangle

Type Atdisplay

Related
Mode

PST

Value
Range

- Unit
Encoder
unit

Default -

Displaysthepresentmechanicalangle(encoderunit)ofthemotor.Thesetpoint0indicatesthemechanicalangleis0° .

Actual mechanical angle = 

MaximumvalueofH0B-09foranincrementalencoder:Numberofencoderpulsesperrevolutionx4–1.Forexample,
forthe2500-PPRincrementalencoder,themaximumvalueofH0B-09is9999.

MaximumvalueofH0B-09foranabsoluteencoderis65535.

H0B-10

Name Electricalangle

Type Atdisplay

Related
Mode

PST

Value
Range

- Unit ° Default -

Indicatesthepresentelectricalangleofthemotor,whichisaccurateto0.1° .

Theelectricalanglevariationrangeis±360.0°duringrotation.Ifthemotorhasfourpairsofpoles,eachrevolution
generatesfourroundsofanglechangefrom0°to359° .Similarly,ifthemotorhasfivepairsofpoles,eachrevolution
generatesfiveroundsofanglechangefrom0°to359° .

H0B-11

Name
Speedcorrespondingtotheposition

reference
Type Atdisplay

Related
Mode

P

Value
Range

- Unit RPM Default -

Displaysthespeedcorrespondingtothepositionreferencepercontrolcycleoftheservodriveinthepositionmode.

H0A-27definesthefiltertimeconstantforthepositionreferencetoconverttospeed.
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H0B-12

Name Averageloadratio

Type Atdisplay

Related
Mode

PST

Value
Range

- Unit % Default -

Displaysthepercentageoftheaverageloadtorquetotheratedtorqueofthemotor,whichisaccurateto0.1%.The
value100.0%correspondstotheratedtorqueofthemotor.

H0B-13

Name Inputpositionreferencecounter

Type Atdisplay

Related
Mode

P

Value
Range

- Unit
Reference
unit

Default -

Countsanddisplaysthenumberofpositionreferencesnotdividedormultipliedbytheelectronicgearratioduring
servorunninginthepositionmode.

Thisparameterisa32-bitinteger,whichisdisplayedasadecimalonthekeypad.

H0B-15

Name Encoderpositiondeviationcounter

Type Atdisplay

Related
Mode

P

Value
Range

- Unit
Encoder
unit

Default -

Countsanddisplaysthepositiondeviationvalueafterbeingdividedormultipliedbytheelectronicgearratiointhe
positionmode.

Thisparameterisa32-bitinteger,whichisdisplayedasadecimalonthekeypad.

◆ Note:
H0B-15canbeclearedwhentheconditiondefinedinH05-16(Clearaction)ismet.

H0B-17
Name Feedbackpulsecounter

Type Atdisplay

Related
Mode

PST

Value
Range

- Unit
Encoder
unit

Default -

Countsthepositionpulsesfedbackbytheencoderinanycontrolmode.

Thisparameterisa32-bitinteger,whichisdisplayedasadecimalonthekeypad.

H0B-19
Name Totalpower-ontime

Type Atdisplay

Related
Mode

PST

Value
Range

- Unit s Default -

Recordsthetotaloperatingtimeoftheservodrive.

Thisparameterisa32-bitinteger,whichisdisplayedasadecimalonthekeypad.

◆ Note:
Iftheservodriveisswitchedonandoffrepeatedlywithinashortperiodoftime,adeviationwithin1hourmaybe
presentinthetotalpower-ontimerecord.

H0B-21
Name AI1samplingvoltage

Type Atdisplay

Related
Mode

PST

Value
Range

- Unit V Default -

DisplaystheactualsamplingvoltageofAI1,whichisaccurateto0.01V.
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H0B-22
Name AI2samplingvoltage

Type Atdisplay

Related
Mode

PST

Value
Range

- Unit V Default -

DisplaystheactualsamplingvoltageofAI2,whichisaccurateto0.01V.

H0B-24
Name RMSvalueofphasecurrent

Type Atdisplay

Related
Mode

PST

Value
Range

- Unit A Default -

DisplaystheRMSvalueofthephasecurrentoftheservomotor,whichisaccurateto0.01A.

H0B-26
Name Busvoltage

Type Atdisplay

Related
Mode

PST

Value
Range

- Unit V Default -

DisplaystheDCbusvoltageofthemaincircuitinputvoltageafterrectification,whichisaccurateto0.01V.

H0B-27

Name Moduletemperature

Type Atdisplay

Related
Mode

PST

Value
Range

- Unit ºC Default -

Indicatesthetemperatureofthemoduleinsidetheservodrive,whichcanbeusedasareferenceforestimatingthe
actualtemperatureofthedrive.

H0B-33

Name Faultlog
Setting
Condition

During
operation

Related
Mode

PST

Value
Range

0to9 Unit -
Effective
Time

Immediate-
ly

Default 0

Selectsthelatest10faultsoftheservodriveyouwanttoview.

Value Fault
0 Currentfault
1 Lastfault
2 Last2ndfault
... ...
9 Last9thfault

H0B-314

Name Codeoftheselectedfault

Type Atdisplay

Related
Mode

PST

Value
Range

- Unit - Default -

H0B-35

Name
Timestampuponoccurrenceofthe

selectedfault
Type Atdisplay

Related
Mode

PST

Value
Range

- Unit s Default -
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H0B-37

Name
Motorspeeduponoccurrenceofthe

selectedfault
Type Atdisplay

Related
Mode

PST

Value
Range

- Unit RPM Default -

H0B-38

Name
MotorphaseUcurrentuponoccurrence

oftheselectedfault
Type Atdisplay

Related
Mode

PST

Value
Range

- Unit A Default -

H0B-39

Name
MotorphaseVcurrentuponoccurrence

oftheselectedfault
Type Atdisplay

Related
Mode

PST

Value
Range

- Unit A Default -

H0B-40

Name
Busvoltageuponoccurrenceofthe

selectedfault
Type Atdisplay

Related
Mode

PST

Value
Range

- Unit V Default -

H0B-41

Name
Inputterminalstatusuponoccurrence

oftheselectedfault
Type Atdisplay

Related
Mode

PST

Value
Range

- Unit - Default -

H0B-42

Name
Outputterminalstatusuponoccur-

renceoftheselectedfault
Type Atdisplay

Related
Mode

PST

Value
Range

- Unit - Default -

H0B-34toH0B-42displayrelevantparameterinformationwhenthefaultselectedinH0B-34occurs.

H0B-53

Name Positiondeviationcounter

Type Atdisplay

Related
Mode

P

Value
Range

- Unit
Reference
unit

Default -

Indicatesthepositiondeviationvaluewhichhasnotbeendividedormultipliedbytheelectronicgearratiointhe
positioncontrolmode.Thisparameterisa32-bitinteger,whichisdisplayedasadecimalonthekeypad.

Positiondeviation(referenceunit)isthevalueobtainedafterencoderpositiondeviationcalculation.Theprecisionis
compromisedduringdivision.

H0B-55

Name Actualmotorspeed

Type Atdisplay

Related
Mode

PST

Value
Range

- Unit RPM Default -

Indicatestheactualvalueofmotorspeed,whichisaccurateto0.1RPM.

Thisparameterisa32-bitinteger,whichisdisplayedasadecimalonthekeypad.

H0A-25(Filtertimeconstantofspeedfeedbackdisplayvalue)canbeusedtosetthefiltertimeconstantofthespeed
feedback.
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H0B-58

Name
Mechanicalabsoluteposition(low32

bits)
Type Atdisplay

Related
Mode

PST

Value
Range

- Unit
Encoder
unit

Default 0

Displaysthelow32-bitvalue(encoderunit)ofthemechanicalpositionfeedbackwhentheabsoluteencoderisused.

H0B-60

Name
Mechanicalabsoluteposition(high32

bits)
Type Atdisplay

Related
Mode

PST

Value
Range

- Unit
Encoder
unit

Default 0

Displaysthehigh32-bitvalue(encoderunit)ofthemechanicalpositionfeedbackwhentheabsoluteencoderisused.

H0B-64

Name Real-timepositionreferencecounter

Type Atdisplay

Related
Mode

PST

Value
Range

- Unit
Reference
unit

Default -

Displaysthevalueofthepositionreferencecounterbeforebeingdividedormultipliedbytheelectronicgearratio.
Thisvalueisindependentoftheservodrivestatusandthecontrolmode.

H0B-70

Name
Numberofabsoluteencoderrevolu-

tions
Type Atdisplay

Related
Mode

PST

Value
Range

- Unit 1Rev Default -

Indicatesthenumberofrevolutionsoftheabsoluteencoder.

H0B-71

Name
Positionoftheabsoluteencoderwithin

oneturn
Type Atdisplay

Related
Mode

PST

Value
Range

- Unit
Encoder
unit

Default -

Displaysthepositionfeedbackoftheabsoluteencoderwithinoneturn.

H0B-77

Name
Absolutepositionofabsoluteencoder

(low32bits)
Type Atdisplay

Related
Mode

PST

Value
Range

- Unit
Encoder
unit

Default -

Displaysthelow32-bitvalueofthepositionfeedbackoftheabsoluteencoder.

H0B-79

Name
Absolutepositionofabsoluteencoder

(high32bits)
Type Atdisplay

Related
Mode

PST

Value
Range

- Unit
Encoder
unit

Default -

Displaysthehigh32-bitvalueofthepositionfeedbackoftheabsoluteencoder.

H0B-81

Name
Single-turnpositionoftherotatingload

(low32bits)
Type Atdisplay

Related
Mode

PST

Value
Range

- Unit
Encoder
unit

Default -
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Displaysthelow32-bitvalueofthepositionfeedbackoftherotatingloadwhentheabsolutesystemworksinthe
rotationmode.

H0B-83

Name
Single-turnpositionoftherotatingload

(high32bits)
Type Atdisplay

Related
Mode

PST

Value
Range

- Unit
Encoder
unit

Default -

Displaysthehigh32-bitvalueofthepositionfeedbackoftherotatingloadwhentheabsolutesystemworksinthe
rotationmode.

H0B-85

Name Single-turnpositionoftherotatingload

Type Atdisplay

Related
Mode

PST

Value
Range

- Unit
Reference
unit

Default -

Displaysthehigh32-bitvalueofthepositionfeedbackoftherotatingloadwhentheabsolutesystemworksinthe
rotationmode.

9.2.13 Group H0C: Communication Parameters

H0C-00

Name Servodriveaxisaddress
Setting
Condition

During
operation

Related
Mode

PST

Value
Range

1to127 Unit -
Effective
Time

Immediate-
ly

Default 1

Setstheservodriveaxisaddress.

0:Broadcastaddress.Thehostcontrollerwritesallservodrivesthroughthebroadcastaddress.Theservodrivesact
afterreceivingtheframewiththebroadcastaddressanddonotreturnaresponse.

1to127:Whenmultipleservodrivesarenetworked,eachservodrivehasauniqueaddress;otherwise,communica-
tionmayfail.

H0C-02
Name Baudrateoftheserialport

Setting
Condition

During
operation

Related
Mode

PST

Value
Range

0to5 Unit -
Effective
Time

Immediate-
ly

Default 5

Definesthecommunicationratebetweentheservodriveandthehostcontroller.
Value BaudRate

0 2400kbp/s

1 4800kbp/s

2 9600kbp/s

3 19200kbp/s

4 38400kbp/s

5 57600kbp/s

Thebaudratesetintheservodrivemustbethesameasthatinthehostcontroller.Otherwise,communicationwill
fail.

H0C-03
Name Modbusdataformat

S e t t i n g
Condition

Duringop-
eration

R e l a t e d
Mode

PST

Value
Range

0to3 Unit -
Effective
Time

Immediate-
ly

Default 0
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Definesthedatacheckmodebetweentheservodriveandthehostcontrollerduringcommunication.

Value DataFormat

0 Nocheck,twostopbits

1 Evencheck,onestopbit

2 Oddcheck,onestopbit

3 Nocheck,onestopbit

Thedataformatoftheservodriveandthehostcontrollermustbethesame;otherwise,thecommunicationfails.

H0C-08

Name CANcommunicationrate
S e t t i n g
Condition

Duringop-
eration

R e l a t e d
Mode

PST

Value
Range

0to7 Unit -
Effective
Time

Immediate-
ly

Default 5

DefinesthecommunicationratebetweenthedriveandthehostcontrollerintheCANlinkorCANopenmode.

Value CommunicationRate

0 20k

1 50k

2 100k

3 125k

4 250k

5 500k

6 1M

7 1M

Thecommunicationratesoftheservodriveandthehostcontrollermustbethesame;otherwise,thecommunication
fails.

H0C-09

Name CommunicationVDI
Setting
Condition

Atstop
Related
Mode

PST

Value
Range

0to1 Unit -
Effective
Time

Immediate-
ly

Default 0

DefineswhethertousetheVDI.

Value Meaning

0 Disabled

1 Enabled

H0C-10

Name VDIdefaultvalueuponpower-on
Setting
Condition

During
operation

Related
Mode

PST

Value
Range

0to65535 Unit -
Effective
Time

Nextpow-
er-on

Default 0
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SetstheVDIdefaultvalueuponpower-on.

UsetheVDIaccordingtothefollowingprocedure:

TheVDIlogicisdeterminedbyH0C-10uponfirstpower-on.Thereafter,theVDIlogicisdeterminedbyH31-00(VDI
virtuallevel).

ThevalueofH0C-10displayedonthekeypadisdecimal,andH31-00isnotdisplayedonthekeypad.Intheconverted
binaryvalueofH0C-10(H31-00),"bit(n)=1"indicatesthatthelogicofVDI(n+1)is"1"and"bit(n)=0"indicatesthat
thelogicofVDI(n+1)is"0".

H0C-11

Name CommunicationVDO
Setting
Condition

Atstop
Related
Mode

PST

Value
Range

0to1 Unit -
Effective
Time

Immediate-
ly

Default 0

DefineswhethertousetheVDO.

Value Meaning

0 Disabled

1 Enabled

H0C-12

Name
DefaultleveloftheVDOallocatedwith

function0
Setting
Condition

Atstop
Related
Mode

PST

Value
Range

0to65535 Unit -
Effective
Time

Immediate-
ly

Default 0
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SetsthedefaultvirtualleveloftheVDOallocatedwithfunction0(Nofunction).

UseVDOsaccordingtothefollowingprocedure:

ThevalueofH0C-12(H17-32)displayedonthekeypadishexadecimal.IntheconvertedbinaryvalueofH0C-12(H17-
32),"bit(n)=1"indicatesthatthelogicofVDO(n+1)is"1"and"bit(n)=0"indicatesthatthelogicofVDO(n+1)is"0".

YouarerecommendedtosettheVDOlogiclevelsingroupH17beoppositetoH0C-12tofacilitatedifferentiation.

H0C-13

Name
Updateparameterswrittenthrough
ModbuscommunicationtoEEPROM

Setting
Condition

During
operation

Related
Mode

PST

Value
Range

0to1 Unit -
Effective
Time

Immediate-
ly

Default 1

SetswhethertostoreparameterswrittenthroughModbuscommunicationtoEEPROM.

Value Meaning

0 Notupdate

1
Updateparameterswrittenthroughcommunication,exceptgroupsH0BandH0D,

toEEPROMinrealtime

◆ Note:
ModificationtoH0C-13willalwaysbeupdatedtoEEPROM.

Ifyoudonotwanttoretainparametermodificationsuponpowerfailure,setH0C-13to0.Otherwise,ifagreatnum-
berofparametersettingsaremodifiedandthemodificationsareupdatedtoEEPROM,EEPROMwillbedamagedand
theservodrivereportstheerrorEr.108(Parameterstoragefault).Ifyouwanttoretainparametermodificationsupon
powerfailure,setH0C-13to1.
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H0C-14

Name Modbuserrorcode SettingCon-
dition

Atdisplay

RelatedMode -

Value
Range 0to65535 Unit 1 Effective

Time Default -

Displaystheerrorcodewhenacommunicationfaultoccurs.Theerrorcodeisdefinedasfollows:

NewProtocol(Standard) Previousprotocol

0x0001:Illegalcommand
code
0x0002:Illegaldataaddress
0x0003:Illegaldata
0x0004:Slavedevicefault

0x0002:Commandcodenotbeing0x03/0x06/0x10
0x0004:CRCchecksumreceivedandcalculatedbyservodrivedifferentfromcheck-
sumindataframe
0x0008:Accessedparameternotexist
0x0010:Writtenparametervalueexceedinglimits
0x0080-:Writtenparametermodifiableonlyinthestopstatebutservodrivebeing
intherunningstate

ThevalueofH0C-14displayedonthekeypadishexadecimal.

H0C-13

Name UpdateparameterswrittenthroughCAN
communicationtoEEPROM

SettingCon-
dition

Duringopera-
tion RelatedMode PST

Value
Range 0to1 Unit - Effective

Time Immediately Default 0

Fordetails,seeH0C-13.

H0C-25

Name Modbusresponsedelay SettingCon-
dition

Duringopera-
tion RelatedMode PST

Value
Range 0to5000 Unit 1 Effective

Time Immediately Default 1

Definesthedelayfromthemomenttheslavereceivesacommandtothemomenttheslavereturnsaresponse.

H0C-26

Name SequenceofModbuscommunicationdata
bits

SettingCon-
dition

Duringopera-
tion RelatedMode PST

Value
Range 0to1 Unit 1 Effective

Time Immediately Default 1

Definesthe32-bitdatatransmissionformatofModbuscommunication.

Value 32-BitDataSequence

0 High16bitsbeforelow16bits

1 Low16bitsbeforehigh16bits

H0C-30

Name Modbuserrorframeformat SettingCon-
dition

Duringopera-
tion RelatedMode PST

Value
Range 0to1 Unit 1 Effective

Time Immediately Default 1

Definestheprotocolforreportingcommunicationerrors.

Value Meaning

0 Previousprotocol

1 NewProtocol(Standard)
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9.2.14 Group H0D: Auxiliary Function Parameters

H0D-00

Name Softwarereset SettingCon-
dition Atstop RelatedMode -

Value
Range 0to1 Unit - Effective

Time Immediately Default 0

Setswhethertosupportsoftwarereset.

Value Function Description

0 Disabled

1 Enabled

Programsinthedriveareresetautomatically
(similartotheprogramresetuponpower-on)
afterthesoftwareresetfunctionisenabled,
withouttheneedforapowercycle.

Theconditionsprecedentareasfollows:

◆ TheservoisintheOFFstate.
◆ Thereisnonon-resettablefaultsuchasNo.1fault.
◆ NoEEPROMoperationisperformed.ThesoftwareresetfunctionisinvalidwhenH0A-03issetto1.

H0D-01

Name Faultreset
Setting
Condition

Atstop
Related
Mode

-

Value
Range

0to1 Unit -
Effective
Time

Immediate-
ly

Default 0

Setswhethertosupportfaultreset.

Value Function Description

0 Disabled

1 Enabled

WhenaNo.1orNo.2resettablefaultoccurs,
youcanenablethefaultresetfunctioninthe
non-operationalstateafterrectifyingthefault
cause,stoppingthekeypadfromdisplaying
thefaultandallowingthedrivetoenterthe
"rdy"state.

WhenaNo.3warningoccurs,youcanenable
thefaultresetfunctiondirectly.

◆ Note:
Forfaultclassification,see“Chapter8CANopenCommunicationCases”.
Afterfaultreset,thekeypadstopsdisplayingthefaultonly,butparametermodificationstilldoesnottakeeffect.

Thisfunctionisinvalidtonon-resettablefaults.Takecautionwiththisfunctionifthefaultcausesarenotremoved.

H0D-02

Name Offlineinertiaauto-tuning
Setting
Condition

During
operation

Related
Mode

-

Value
Range

- Unit -
Effective
Time

Immediate-
ly

Default -

Usedtoenableofflineinertiaauto-tuningthroughthekeypad.Intheparameterdisplaymode,switchtoH0D-02and
pressSETtoenableofflineinertiaauto-tuning.

Fordetailsaboutofflineinertiaauto-tuning,see“6.2.1OfflineInertiaAuto-Tuning”.
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H0D-03

Name Reservedparameter
Setting
Condition

-
Related
Mode

-

Value
Range

- Unit -
Effective
Time

- Default -

H0D-05

Name Emergencystop
Setting
Condition

During
operation

Related
Mode

Value
Range

0to1 Unit -
Effective
Time

Immediate-
ly

Default 0

Setswhethertoenableemergencystop.

Value Function
0 Disabled
1 Enabled

Whenthisfunctionisenabled,theservodrivestopsimmediatelyaccordingtothesetpointofH02-05regardlessofits
state.

H0D-10

Name
Automaticadjustmentofanalogchan-

nel
Setting
Condition

Atstop
Related
Mode

-

Value
Range

0to2 Unit -
Effective
Time

Immediate-
ly

Default 0

Setswhethertoenableautomaticadjustmentofanalogchannelsandselectsthechannelyouwanttoadjust.

Value Function

0 Disabled

1 AI1adjustment

2 AI2adjustment

Whenautomaticadjustmentoftheanalogchannelisenabled,thedriveautomaticallycorrectsthezerodriftvoltage
oftheanalogchanneltoimprovesignaldetectionaccuracy.Thezerodriftvalueafteradjustmentisautomatically
storedtothecorrespondingparameter(H03-54orH03-59)intheservodrive.

H0D-11

Name Jogtrialrun
Setting
Condition

-
Related
Mode

-

Value
Range

- Unit -
Effective
Time

- Default -

Theparametertoaccessthejogtrialrunfunctionfromthekeypad.

Youcansetthisparameteronthekeypadtoperformjogtrialrun.Fordetails,see“5.4.1TorqueReferenceInput
Setting”.
Thisfunctionisirrelevanttotheservocontrolmode.

H0D-17

Name ForcedDI/DOselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to3 Unit -
Effective
Time

Immediate-
ly

Default 0
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DefineswhethertoenableforcedDI/DO.

Value Function
0 Disabled

1
ForcedDIenabled,forcedDOdis-

abled

2
ForcedDOenabled,forcedDIdis-

abled
3 ForcedDIandDOenabled

H0D-18

Name ForcedDIsetting
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to0x01FF Unit -
Effective
Time

Immediate-
ly

Default 0x01FF

DefinesthelevellogicoftheDIfunctionssetingroupH03whenforcedDIisactive(H0D-17setto1or3).

ThevalueofH0D-18isdisplayedasahexadecimalonthekeypad.Whenitisconvertedtoabinaryvalue,"bit(n)=1"
indicatesthelevellogicofDIfunctionishighlevel;"bit(n)=0"indicatesthelevellogicoftheDIfunctionislowlevel.

Forexample,

WhentheH0D-18valueis0x01FE,andthecorrespondingbinaryvalueis111111110,itmeansthattheDI1islowlevel
andDI2toDI9arehighlevel.ThenineDIlevelscanalsobemonitoredthroughH0B-03.

ViewalsotheDIterminallogicingroupH03whencheckingwhetheraDIfunctionisvalid.

H0D-19

Name ForcedDOsetting
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to0x001F Unit -
Effective
Time

Immediate-
ly

Default 0

DefineswhethertheDOfunctionsassignedingroupH04areactivewhenforcedDOisactive(H0D-17setto2or3).

ThevalueofH0D-19isdisplayedasahexadecimalonthekeypad.Whenitisconvertedtoabinaryvalue,"bit(n)=1"
indicatestheDOfunctionisactive;"bit(n)=0"indicatestheDOfunctionisinactive.Forexample,

WhentheH0D-19valueis0x1Eandthecorrespondingbinaryvalueis11110,itindicatesthattheDO1functionisin-
validandfunctionsofDO2toDO5arevalid.TheDOlevelsobtainedbasedontheDOlogicsingroupH04andviewed
inH0B-05isshownasbelow.AssumethatDO1toDO5logicsingroupH04are0,indicatinglowleveloutputatfunc-
tionvalid.
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H0D-20

Name Absoluteencoderresetselection
Setting
Condition

Atstop
Related
Mode

ALL

Value
Range

0to2 Unit -
Effective
Time

Immediate-
ly

Default 0

Setswhethertoresettheencoderinternalfaultsandencoderfeedbackmulti-turndata.

◆ Note:WhenyousetH0D-20to2andthefaultsandmulti-turndataarereset,anabruptchangeoccursintheen-
coderabsoluteposition,andyouneedtoperformthemechanicalhomingoperation.

Value Function

0 Disabled

1 Resetfault

2 Resetfaultandmulti-turndata

H0D-24

Name Gravityloadauto-tuning
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to1 Unit -
Effective
Time

Immediate-
ly

Default 0

Gravityloadauto-tuningisperformedwhenH0D-24issetto1.Theauto-tunedresultisstoredtoH0A-48andthe
valueofH0D-24isrestoredto0afterauto-tuningissuccessful.

9.2.15 Group H0F: Fully Closed-Loop Parameters

H0F-00
Name Encoderfeedbackmode

Setting
Condition

Atstop
Related
Mode

P

Value
Range

0to2 Unit -
Effective
Time

Immediate-
ly

Default 0

Definestheencoderfeedbacksignalsourceinfullyclosed-loopcontrol.

Value Encoderfeedbackmode Description

0
Internalencoderfeed-
back

Thepositionfeedbacksignalscomefromthemotorencoder.

1
Externalencoderfeed-
back

Thepositionfeedbacksignalscomefromthefullyclosed-loopex-
ternalencoder.

Electronicgearratio1isused.

2

Internal/Externalencod-
erfeedbackswitchover
atelectronicgearratio
switchover

TheDIwithfunction24(FunIN.24:GEAR_SEL)

isusedtocontrolswitchover.

DIinvalid:Internalencoderfeedback,withelectronicgearratio1
used

DIvalid:Externalencoderfeedback,withelectronicgearratio2used

◆ Note:
Inthefullyclosed-loopcontrolmode,thepositionreferencesarefromtheinternal,andthespeedreferenceunitis
theinternalencoderunit.Conversionisrequiredduringthespeedsetting;otherwise,anerrorwilloccurduringrun-
ning.

H0F-01
Name Externalencoderoperationmode

Setting
Condition

Atstop
Related
Mode

P

Value
Range

0to1 Unit -
Effective
Time

Immediate-
ly

Default 0
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Definesthefeedbackpulsecountingdirectionofinternalandexternalencoderswhenthemotorrotatesinthefully
closed-loopmode.

Value Meaning Description

0 Standardrunningdirection
Thepulsefeedbackcounteroftheinternalencoder(H0F-18)is
inthesamedirectionasthatoftheexternalencoder(H0F-20)
duringrotationofthemotor.

1 Reverserunningdirection
Thepulsefeedbackcounterofthecountingdirectionofpulse
feedbackcounteroftheinternalencoder(H0F-18)isopposite
totheexternalencoder(H0F-20)duringrotationofthemotor.

◆ Note:
1:Ensuretocheckbeforetrialrun.Fordetails,see“5.1.1ChecklistBeforeRunning”.
2:Incorrectsettingofthisfunctionwillcausearunawayaccident.

H0F-04

Name Externalencoderpulsespermotorrevolution
Setting
Condi-
tion

Atstop
Related
Mode

P

Value
Range

0to1073741824 Unit Externalencoderunit
Effective
Time

Next
pow-
er-on

Default 10000

Definesthepulsesfedbackbytheexternalencoderperrevolutionofthemotor.

Itdefinesthequantityrelationshipbetweenfeedbackpulsesfromtheexternalencoderandthosefromtheinternal
encoder.

Calculatethevalueofthisparameterthroughanalyzingmechanicalparameters.Whenrigidconnectionisapplied
betweenthemotorandtheexternalencoder(opticalscale),youcanalsosetthisparameterusingthefollowing
method:

1.ManuallyrotatethemotorandobserveH0F-18(Feedbackpulsecounterofinternalencoder)inthemeantime.
Afterensuringthatthemotorhasrotatedforafullturn(H0F-18settomotorresolution),calculatethechangeofH0F-
20(Feedbackpulsecounterofexternalencoder)andusetheabsolutevalueofthechangeasthevalueofH0F-04.

2.IfH0F-18isX1andH0F-20isY1beforerotatingthemotor,andH0F-18isX2andH0F-20isY2afterrotatingthemo-
tor,thenH0F-04=Servomotorrevolutionx(Y2–Y1)/(X2–X1).Thecalculatedresultmustbepositive;ifnot,perform
step1again.

Fornon-rigidconnection,anerrormayexistinthecalculationresult.

◆ Note:
EnsurethatH0F-04issetproperly.Otherwise,Er.B02(Excessivepositiondeviationinfullyclosed-loopmode)may
occurafterthedriveoperates.

H0F-08
Name

Excessivepositiondeviationinfullyclosed-
loopmode

Setting
Condition

During
opera-
tion

Related
Mode

P

Value
Range

0to1073741824 Unit
Externalen-
coderunit

Effective
Time

Immedi-
ately

Default 10000

DefinesthepositiondeviationthresholdatwhichtheservodrivereportsEr.B02(Excessivepositiondeviationinfully
closed-loopmode).

WhenH0F-08issetto0,theservodrivedoesnotdetectEr.B02andalwaysclearsthefullyclosed-looppositiondevia-
tion.
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H0F-10
Name

Clearingofpositiondeviationinfully
closed-loopmode

Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to100 Unit r
Effective
Time

Immediate-
ly

Default 0

Definesthenumberofrevolutionsrotatedbythemotorperclearofthefullyclosed-looppositiondeviationduring
operation.ThenumberofrevolutionsisreflectedbyH0F-18(Feedbackpulsecounterofinternalencoder).

Valuen Meaning

0 Theservodrivealwaysclearsthefullyclosed-looppositiondeviation.

1to100

IfthepositiondeviationremainssmallerthanthevalueofH0F-08afterthemotorturnsNrevolu-
tions,theservodriveclearsthepositiondeviationatthenthrevolution,andcountstheposition
deviationandnumberofmotorrevolutionsfrom0again.
OncethepositiondeviationbecomeslargerthanthevalueofH0F-08afterthemotorturnsNrev-
olutions,theservodriveimmediatelyclearsthepositiondeviation.Ifexternalencoderfeedback
(H0F-00setto1or2)isused,Er.B02willoccur.

◆ Note:
Thenumberofmotorrevolutionswillnotbeclearedwhenthedriveisinthenon-operationalstate.

Forexample,assumethatH0F-10is10:
IfthemotorturnsforfiverevolutionswhentheS-ONsignalisswitchedoff,theservodriveclearsthedatato0when
themotorturnsforanotherfiverevolutionsaftertheS-ONsignalisswitchedonagain.
Then,theservodriveclearsthevalueforeach10motorrevolutions.

H0F-13

Name
Compoundvibrationsuppressionfilter

timeconstant
Setting
Condition

Atstop
Related
Mode

P

Value
Range

0to6553.5 Unit ms
Effective
Time

Immediate-
ly

Default 0

Definesthetimeconstantforcompoundvibrationsuppressioninthefullyclosed-loopcontrolmodewhenexternal
encoderfeedback(H0F-00setto1or2)isused.

Increasethesetpointgraduallyandcheckthechangeintheresponse.

Whentherigidityofthetransmissionmechanismbetweenfullyclosedloopandinternalloopisinsufficient,setH0F-
13properlytoimprovesystemstability,whichistogeneratetheeffectofinternallooptemporarilyandformafully
closedloopagainafterthesystemisstabilized.Whentherigidityissufficient,thereisnoneedtoadjustthisparame-
ter.
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H0F-16

Name Fullyclosed-looppositiondeviationcounter
Setting
Condition

Atdisplay

Related
Mode

P

Value
Range

–1073741824to
+1073741824

Unit
External
encoder
unit

Effective
Time

Default 0

Countsanddisplaysthepositiondeviationabsolutevalueinfullyclosed-loopcontrol.

Pulsedeviationinfullyclosed-loopcontrol=Absolutepositionfeedbackofexternalencoder–Absoluteposition
feedbackconversionvalueofinternalencoder

◆ Note:
"Compoundcontrolpulsedeviation"displayedintheoscilloscopeofInovancesoftwaretoolhasthesamedefinition
asH0F-16.Theabsolutevalueofpositiondeviationinfullyclosed-loopcontrolisdisplayed.

IfinternalencoderfeedbackisusedandH0F-08issetto0orH0F-10issetto0,thevalueofH0F-16isalways0.

H0F-18

Name Internalencoderfeedbackpulsecounter
Setting
Condition

Atdisplay

Related
Mode

P

Value
Range

–1073741824to
+1073741824

Unit
External
encoder
unit

Effective
Time

Default 0

Countsanddisplaysthenumberoffeedbackpulsesoftheinternalencoder(afterbeingdividedormultipliedbyelec-
tronicgearratio,ininternalencoderunit).

H0F-20

Name Externalencoderfeedbackpulsecounter
Setting
Condition

Atdisplay
Related
Mode

P

Value
Range

–1073741824to
+1073741824

Unit
External
encoder
unit

Effective
Time

- Default 0

Countsanddisplaysthenumberoffeedbackpulsesoftheexternalencoder(afterbeingdividedormultipliedbyelec-
tronicgearratio,inexternalencoderunit).
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9.2.16 Group H11: Multi-Position Parameters

H11-00

Name Multi-positionrunningmode
Setting
Condition

Atstop
Related
Mode

P

Value
Range

0to3 Unit -
Effective
Time

Immediate-
ly

Default 1

Definesthemulti-positionrunningmodewhenthemainpositionreferencesourceismulti-positionreferences(H05-00
setto2)inthepositioncontrolmode.

Value
Operating
Mode

Remarks OperationCurve

0
Individual
operation

Thedrivestopsafteronecycleof
operation.

Thedriveautomaticallyswitchesto
thenextspeed.

Youcansettheintervaltimebe-
tweendisplacements.

Themulti-positionreferenceis
level-triggered.

V1maxandV2max:maximumvaluesofspeed1andspeed
2

S1andS2:1stdisplacementand2nddisplacement

1
Cyclicopera-
tion

Thestartingdisplacementafterthe
firstcycleis1stdisplacement.

Thedriveautomaticallyswitchesto
thenextspeed.

Youcansettheintervaltimebe-
tweendisplacements.

Themulti-positionreferenceis
level-triggered.

2
DI-based
operation

Thedrivecontinuesoperating
whenthedisplacementNo.isup-
dated.

ThespeedNo.isdeterminedbythe
DIlogic.

Theintervaltimebetweendis-
placementsisdeterminedbythe
commanddelayofthehostcon-
troller.

Themulti-positionreferenceis
edge-triggered.

xandy:speedNo.SeeH11-01fortherelationship
betweenthespeedNo.andtheDIlogic.

SxandSy:displacementxanddisplacementy

3
Sequential
operation

Theservodrivestopsafterrunning
foronecycle.Cyclicoperationis
supportedandtheservodrive
startsfromthepositionNo.setin
H11-05.

Thedriveautomaticallyswitchesto
thenextspeed.

Thereisnointervaltimebetween
displacements.

Themulti-positionreferenceis
level-triggered.
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Tousethemulti-positionfunction,assignFunIN.28(PosInSen,multi-positionreferenceenable)toaDIfirst.Forthe
settingmethod,seeGroupH03:TerminalInputParameters.
Thepositioningcompleted(COIN)signalisactivatedeachtimeuponcompletionofadisplacement.Todetermine
whetheracertaindisplacementisexecuted,useFunOUT.5(COIN,positioningcompleted).Forthesettingmethod,see
GroupH04:TerminalOutputParameters.
TheS-ONsignalmustremainactiveduringoperationofeachspeed.Otherwise,thedrivestopsimmediatelybasedon
thestopmodedefinedbyH02-05andthepositioningcompleted(COIN)signalisinactive.

InmodesotherthanDI-basedoperation,iftheS-ONsignalisactivebutmulti-positionisdisabledduringoperationof
acertaindisplacement,thedriveabandonstheunsentdisplacementreferenceandstops,withthepositioningcom-
pleted(COIN)signalbeingactive.Ifthemulti-positionfunctionisenabledagain,thedisplacementtobeexecutedis
definedbyH11-02.

H11-01

Name Numberofpositionreferences
Setting
Condition

Atstop
Related
Mode

P

Value
Range

1to16 Unit -
Effective
Time

Immediate-
ly

Default 1

Setsthetotalnumberofpositionsindisplacementreference.Youcansetdifferentdisplacements,runningspeed,
andacceleration/decelerationtimeforeachposition.

H11-00isnot2:Speedsareswitchedautomaticallyinasequencefrom1,2...H11-01.

H11-00is2:AssignfourDIs(hardwareDIsorVDIs)withDIfunctions6to9(FunIN.6:CMD1toFunIN.9:CMD4)andcon-
troltheDIlogicthroughthehostcontrollertoswitchbetweendifferentspeeds.ThespeedNo.isa4-bitbinaryvalue.
TherelationshipbetweenCMD1toCMD4andthespeedNo.islistedinthefollowingtable.

FunIN.9 FunIN.8 FunIN.7 FunIN.6
SpeedNo.

CMD4 CMD3 CMD2 CMD1

0 0 0 0 1
0 0 0 1 2

...

1 1 1 1 16

ThevalueofCMD(n)is1uponactiveDIlogicand0uponinactiveDIlogic.

H11-02

Name Startpositionuponrestartafterpause
Setting
Condition

Atstop
Related
Mode

P

Value
Range

0to1 Unit -
Effective
Time

Immediate-
ly

Default 0
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SetsthestartpositionNo.whenthemulti-functionrunningrecoversafterapause.

◆ Pause:
1.Theservodriveswitchestoanothercontrolmodeortheinterruptpositioningfunctionisenabledduringmulti-po-
sitionrunning.

2.Theinternalmulti-positionenablesignal(FunIN.28:PosInSen)changesfromactivetoinactive.

Value Meaning Description

0
Continuetoexecutethe
restofthepositions

Forexample,ifH11-01issetto16andtheservodrivespauseswhen
runningtothe2ndposition,itstartsrunningfromthe3rdposition
afterrestoringthemulti-positionrunning.

1
Startfromthe1stposi-
tion

Forexample,ifH11-01issetto16andtheservodrivespauseswhen
runningtothe2ndposition,itstartsrunningfromthe1stposition
afterrestoringthemulti-positionrunning.

◆ Note:
Oncetheservodrivepausesduringmulti-positionrunning,itdiscardstheuncompletedpositioninthecurrentposi-
tionreference.

WhenH11-00issetto2(DIswitchover),pauseispermissibleonlywhentheservodriveswitchestoanothercontrol
modeortheinterruptpositioningfunctionisenabledduringrunningofthecurrentposition.ThestartpositionNo.is
determinedbyFunIN.6toFunIN.9afterthemulti-positionrunningisrestored.
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H11-03

Name Timeunit
Setting
Condition

Atstop
Related
Mode

P

Value
Range

0to1 Unit -
Effective
Time

Immediate-
ly

Default 0

Setstheunitoftheacceleration/decelerationtimeandwaitingtimeduringthemulti-positionrunning.

Acceleration/Decelerationtime:timefortheservodrivetochangefrom0RPMto1000RPMorthereverse

Waitingtime:timeintervalfromendingofthecurrentpositionreferencetostartingofthenextpositionreference

Value Meaning Description

0 ms

1 s

WhenH11-00issetto3,H11-03isinvalidandthereisnowaitingtimebetweenpositions.

WhenH11-00issetto2,H11-03isinvalidandthetimeintervalbetweenpositionsisdeterminedbythedelaytime
commandfromthehostcontroller.

H11-04

Name Displacementreferencetype
Setting
Condition

Atstop
Related
Mode

P

Value
Range

0to1 Unit -
Effective
Time

Immediate-
ly

Default 0
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Setsthedisplacementreferencetypeinthemulti-positionmode.

Displacementreference:sumofpositionreferencesinacertainperiodoftime

Relativedisplacement:positionincrementofthetargetpositionrelativetothecurrentmotorposition
Absolutedisplacement:positionincrementofthetargetpositionrelativetothemotorhomepositionForexample,
thedisplacementsofthenthpositionandmthpositionarerespectivelyPn(Pn>0)andPm(Pm>0)andPm>Pn:

Value
Displacement
ReferenceType

Description

0
Relativedisplace-
mentreference

mthactualdisplacement:Pm

1
Absolutedis-
placementrefer-
ence

mthactualdisplacement:Pm–Pn

Whentheactualdisplacementisnegative,themotorrunsinthereversedirection.
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H11-05

Name Startpositionofsequentialrunning
Setting
Condition

Atstop
Related
Mode

P

Value
Range

0to16 Unit -
Effective
Time

Immedi-
ately

Default 0

SetswhethertoperformcyclicoperationandthestartpositionNo.afterthefirstturnwhenthemulti-positionse-
quentialrunningisenabled(H11-00setto3).

Value Meaning Description

0 Notcyclic
TheservodriverunspositionssettinH11-01onlyonce,andstopsafterthe
runningiscompleted.Then,themotorentersthelockedstate.

1to16 1to16
Cyclicoperationissupportedandtheservodrivestartsfromtheposition
No.setinH11-05.H11-05mustbesmallerthanorequaltoH11-01.

Note:

IfH11-05isgreaterthanH11-01,H11-05willbeforcedto0.

H11-12

Name 1stdisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

–1073741824

to+1073741824
Unit

Reference
unit

Effective
Time

Immedi-
ately

Default 10000

Setsthe1stdisplacementinmulti-positionoperation(inreferenceunit).

H11-14

Name Max.runningspeedof1stdisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

1to6000 Unit RPM
Effective
Time

Immedi-
ately

Default 200

Definesthemaximumspeedof1stdisplacementinmulti-positionoperation.

Themaximumspeedistheaverageoperatingspeedwhenthemotorisnotintheacceleration/decelerationprocess.
IfH11-12issettoatoolowvalue,theactualmotorspeedwillbelowerthanH11-14.

H11-15

Name
Acceleration/Decelerationtimeof1stdis-

placement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to65535 Unit ms(s)
Effective
Time

Immedi-
ately

Default 10

Setsthetimefortheservomotortoacceleratefrom0RPMto1000RPMorthereverseforthe1stdisplacement.

ActualtimeofacceleratingtothevalueofH11-14:

(H11-14) × (H11-15)
1000

t =

H11-16

Name Waitingtimeafter1stdisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to10000 Unit ms(s)
Effective
Time

Immedi-
ately

Default 10



-461-

ListofParameters

Setsthewaitingtimefromcompletionofthe1stdisplacementtostartofthenextdisplacement.

H11-17

Name 2nddisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

–1073741824

to+1073741824
Unit

Reference
unit

Effective
Time

Immedi-
ately

Default 10000

H11-19

Name Max.runningspeedof2nddisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

1to6000 Unit RPM
Effective
Time

Immedi-
ately

Default 200

H11-20

Name
Acceleration/Decelerationtimeof2nddis-

placement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to65535 Unit ms(s)
Effective
Time

Immedi-
ately

Default 10

H11-21

Name Waitingtimeafter2nddisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to10000 Unit ms(s)
Effective
Time

Immedi-
ately

Default 10

H11-22

Name 3rddisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

–1073741824

to+1073741824
Unit

Reference
unit

Effective
Time

Immedi-
ately

Default 10000

H11-24

Name Max.runningspeedof3rddisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

1to6000 Unit RPM
Effective
Time

Immedi-
ately

Default 200

H11-25

Name
Acceleration/Decelerationtimeof3rddis-

placement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to65535 Unit ms(s)
Effective
Time

Immedi-
ately

Default 10



-462-

ListofParameters

H11-26

Name Waitingtimeafter3rddisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to10000 Unit ms(s)
Effective
Time

Immedi-
ately

Default 10

H11-27

Name 4thdisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

–1073741824

to+1073741824
Unit

Reference
unit

Effective
Time

Immedi-
ately

Default 10000

H11-29

Name Max.runningspeedof4thdisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

1to6000 Unit RPM
Effective
Time

Immedi-
ately

Default 200

H11-30

Name
Acceleration/Decelerationtimeof4thdis-

placement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to65535 Unit ms(s)
Effective
Time

Immedi-
ately

Default 10

H11-31

Name Waitingtimeafter4thdisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to10000 Unit ms(s)
Effective
Time

Immedi-
ately

Default 10

H11-32

Name 5thdisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

–1073741824

to+1073741824
Unit

Reference
unit

Effective
Time

Immedi-
ately

Default 10000

H11-34

Name Max.runningspeedof5thdisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

1to6000 Unit RPM
Effective
Time

Immedi-
ately

Default 200

H11-35

Name
Acceleration/Decelerationtimeof5thdis-

placement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to65535 Unit ms(s)
Effective
Time

Immedi-
ately

Default 10

H11-36

Name Waitingtimeafter5thdisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to10000 Unit ms(s)
Effective
Time

Immedi-
ately

Default 10

H11-37

Name 6thdisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

–1073741824

to+1073741824
Unit

Reference
unit

Effective
Time

Immedi-
ately

Default 10000
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H11-39

Name Max.runningspeedof6thdisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

1to6000 Unit RPM
Effective
Time

Immedi-
ately

Default 200

H11-40

Name
Acceleration/Decelerationtimeof6thdis-

placement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to65535 Unit ms(s)
Effective
Time

Immedi-
ately

Default 10

H11-41

Name Waitingtimeafter6thdisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to10000 Unit ms(s)
Effective
Time

Immedi-
ately

Default 10

H11-42

Name 7thdisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

–1073741824

to+1073741824
Unit

Reference
unit

Effective
Time

Immedi-
ately

Default 10000

H11-44

Name Max.runningspeedof7thdisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

1to6000 Unit RPM
Effective
Time

Immedi-
ately

Default 200

H11-45

Name
Acceleration/Decelerationtimeof7thdis-

placement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to65535 Unit ms(s)
Effective
Time

Immedi-
ately

Default 10

H11-46

Name Waitingtimeafter7thdisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to10000 Unit ms(s)
Effective
Time

Immedi-
ately

Default 10

H11-47

Name 8thdisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

–1073741824

to+1073741824
Unit

Reference
unit

Effective
Time

Immedi-
ately

Default 10000

H11-49

Name Max.runningspeedof8thdisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

1to6000 Unit RPM
Effective
Time

Immedi-
ately

Default 200

H11-50

Name
Acceleration/Decelerationtimeof8thdis-

placement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to65535 Unit ms(s)
Effective
Time

Immedi-
ately

Default 10
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H11-51

Name Waitingtimeafter8thdisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to10000 Unit ms(s)
Effective
Time

Immedi-
ately

Default 10

H11-52

Name 9thdisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

–1073741824

to+1073741824
Unit

Reference
unit

Effective
Time

Immedi-
ately

Default 10000

H11-54

Name Max.runningspeedof9thdisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

1to6000 Unit RPM
Effective
Time

Immedi-
ately

Default 200

H11-55

Name
Acceleration/Decelerationtimeof9thdis-

placement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to65535 Unit ms(s)
Effective
Time

Immedi-
ately

Default 10

H11-56

Name Waitingtimeafter9thdisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to10000 Unit ms(s)
Effective
Time

Immedi-
ately

Default 10

H11-57

Name 10thdisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

–1073741824

to+1073741824
Unit

Reference
unit

Effective
Time

Immedi-
ately

Default 10000

H11-59

Name Max.runningspeedof10thdisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

1to6000 Unit RPM
Effective
Time

Immedi-
ately

Default 200

H11-60

Name
Acceleration/Decelerationtimeof10thdis-

placement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to65535 Unit ms(s)
Effective
Time

Immedi-
ately

Default 10

H11-61

Name Waitingtimeafter10thdisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to10000 Unit ms(s)
Effective
Time

Immedi-
ately

Default 10

H11-62

Name 11thdisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

–1073741824

to+1073741824
Unit

Reference
unit

Effective
Time

Immedi-
ately

Default 10000
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H11-64

Name Max.runningspeedof11thdisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

1to6000 Unit RPM
Effective
Time

Immedi-
ately

Default 200

H11-65

Name
Acceleration/Decelerationtimeof11thdis-

placement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to65535 Unit ms(s)
Effective
Time

Immedi-
ately

Default 10

H11-66

Name Waitingtimeafter11thdisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to10000 Unit ms(s)
Effective
Time

Immedi-
ately

Default 10

H11-67

Name 12thdisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

–1073741824

to+1073741824
Unit

Reference
unit

Effective
Time

Immedi-
ately

Default 10000

H11-69

Name Max.runningspeedof12thdisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

1to6000 Unit RPM
Effective
Time

Immedi-
ately

Default 200

H11-70

Name
Acceleration/Decelerationtimeof12thdis-

placement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to65535 Unit ms(s)
Effective
Time

Immedi-
ately

Default 10

H11-71

Name Waitingtimeafter12thdisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to10000 Unit ms(s)
Effective
Time

Immedi-
ately

Default 10

H11-72

Name 13thdisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

–1073741824

to+1073741824
Unit

Reference
unit

Effective
Time

Immedi-
ately

Default 10000

H11-74

Name Max.runningspeedof13thdisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

1to6000 Unit RPM
Effective
Time

Immedi-
ately

Default 200

H11-75

Name
Acceleration/Decelerationtimeof13thdis-

placement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to65535 Unit ms(s)
Effective
Time

Immedi-
ately

Default 10
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H11-76

Name Waitingtimeafter13thdisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to10000 Unit ms(s)
Effective
Time

Immedi-
ately

Default 10

H11-77

Name 14thdisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

–1073741824

to+1073741824
Unit

Reference
unit

Effective
Time

Immedi-
ately

Default 10000

H11-79

Name Max.runningspeedof14thdisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

1to6000 Unit RPM
Effective
Time

Immedi-
ately

Default 200

H11-80

Name
Acceleration/Decelerationtimeof14thdis-

placement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to65535 Unit ms(s)
Effective
Time

Immedi-
ately

Default 10

H11-81

Name Waitingtimeafter14thdisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to10000 Unit ms(s)
Effective
Time

Immedi-
ately

Default 10

H11-82

Name 15thdisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

–1073741824

to+1073741824
Unit

Reference
unit

Effective
Time

Immedi-
ately

Default 10000

H11-84

Name Max.runningspeedof15thdisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

1to6000 Unit RPM
Effective
Time

Immedi-
ately

Default 200

H11-85

Name
Acceleration/Decelerationtimeof15thdis-

placement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to65535 Unit ms(s)
Effective
Time

Immedi-
ately

Default 10

H11-86

Name Waitingtimeafter15thdisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to10000 Unit ms(s)
Effective
Time

Immedi-
ately

Default 10

H11-87

Name 16thdisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

–1073741824

to+1073741824
Unit

Reference
unit

Effective
Time

Immedi-
ately

Default 10000
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H11-89

Name Max.runningspeedof16thdisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

1to6000 Unit RPM
Effective
Time

Immedi-
ately

Default 200

H11-90

Name
Acceleration/Decelerationtimeof16thdis-

placement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to65535 Unit ms(s)
Effective
Time

Immedi-
ately

Default 10

H11-91

Name Waitingtimeafter16thdisplacement
Setting
Condition

During
operation

Related
Mode

P

Value
Range

0to10000 Unit ms(s)
Effective
Time

Immedi-
ately

Default 10

9.2.17 Group H12: Multi-Speed Parameters

H12-00

Name Multi-speedreferencerunningmode
Setting
Condition

Atstop
Related
Mode

S

Value
Range

0to2 Unit -
Effective
Time

Immedi-
ately

Default 1
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Definesthemulti-speedrunningmodewhenthespeedreferencesourceismulti-speedreference(H06-01setto5
andH06-02setto1,2,or3)inthespeedcontrolmode.

Value
Operating
Mode

Description OperationCurve

0
Individual
operation

Thedrivestopsafteronecycleof
operation.

Thedriveautomaticallyswitches
tothenextspeed. V1maxandV2max:referencevaluesofspeed1andspeed2

t1:actualacceleration/decelerationtimeofspeed1

t3andt5:actualacceleration/decelerationtimeofspeed2

1
Cyclic
operation

Thedrivestartsfromspeed1
aftereachcycleofoperation.

Thedriveautomaticallyswitches
tothenextspeed.

Thecyclicoperationstatere-
mainsactiveaslongastheS-ON
signalisactive.

V1maxandV2max:maximumoperatingspeedsinposition1
andposition2.

2
ExternalDI
signal

Thedriveoperatescontinuous-
lyaslongastheS-ONsignalis
active.

ThespeedNo.isdeterminedby
theDIlogic.

Theoperatingtimeofeach
speedisdeterminedonlybythe
intervaltimeofspeedswitcho-
ver.

Thespeedreferencedirection
canbeswitchedthroughFunIN.5
(DIR-SEL).

xandy:speedNo.SeeH12-01fortherelationshipbe-
tweenthespeedNo.andtheDIlogic.

VxandVy:speedreferencesforspeedsxandy

ThespeedNo.determinedbyDIdoesnotchange,which
meansthespeedreferenceoperatescontinuouslyregard-
lessofthereferenceoperatingtime.

TheS-ONsignalmustremainactiveduringoperationofeachspeed.Otherwise,thedrivestopsimmediatelybased
onthestopmodedefinedbyH02-05.

Speedarrival(FunOUT.19:V-Arr)signalisactivatedeverytimeacertainspeedreachesthesetvalue.

H12-01

Name Numberofspeeds
Setting
Condition

Atstop
Related
Mode

S

Value
Range

1to16 Unit -
Effective
Time

Immedi-
ately

Default 16
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Definesthetotalnumberofspeedreferences.Differentspeedreferences,operatingtime,andacceleration/decelera-
tiontime(fourgroupsavailable)canbesetforeachspeed.

H12-00isnot2:Speedsareswitchedautomaticallyinasequencefrom1,2...H12-01.

H12-00is2:AssignfourDIs(hardwareDIsorVDIs)withDIfunctions6to9(FunIN.6:CMD1toFunIN.9:CMD4)andcon-
troltheDIlogicthroughthehostcontrollertoswitchbetweendifferentspeeds.ThespeedNo.isa4-bitbinaryvalue.
TherelationshipbetweenCMD1toCMD4andthespeedNo.islistedinthefollowingtable.

FunIN.9 FunIN.8 FunIN.7 FunIN.6
SpeedNo.

CMD4 CMD3 CMD2 CMD1
0 0 0 0 1
0 0 0 1 2

...
1 1 1 1 16

ThevalueofCMD(n)is1uponactiveDIlogicand0uponinactiveDIlogic.

H12-02

Name Runningtimeunit
Setting
Condition

Atstop
Related
Mode

S

Value
Range

0to1 Unit -
Effective
Time

Immedi-
ately

Default 0

Definesthetimeunitinmulti-speedoperation.

Value Meaning

0 s

1 min

H12-03

Name Accelerationtime1
Setting
Condition

Atstop
Related
Mode

S

Value
Range

0to65535 Unit ms
Effective
Time

Immedi-
ately

Default 10

H12-04

Name Decelerationtime1
Setting
Condition

Atstop
Related
Mode

S

Value
Range

0to65535 Unit ms
Effective
Time

Immedi-
ately

Default 10

H12-05

Name Accelerationtime2
Setting
Condition

Atstop
Related
Mode

S

Value
Range

0to65535 Unit ms
Effective
Time

Immedi-
ately

Default 50

H12-06

Name Decelerationtime2
Setting
Condition

Atstop
Related
Mode

S

Value
Range

0to65535 Unit ms
Effective
Time

Immedi-
ately

Default 50

H12-07

Name Accelerationtime3
Setting
Condition

Atstop
Related
Mode

S

Value
Range

0to65535 Unit ms
Effective
Time

Immedi-
ately

Default 100
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H12-08

Name Decelerationtime3
Setting
Condition

Atstop
Related
Mode

S

Value
Range

0to65535 Unit ms
Effective
Time

Immedi-
ately

Default 100

H12-09

Name Accelerationtime4
Setting
Condition

Atstop
Related
Mode

S

Value
Range

0to65535 Unit ms
Effective
Time

Immedi-
ately

Default 150

H12-10

Name Decelerationtime4
Setting
Condition

Atstop
Related
Mode

S

Value
Range

0to65535 Unit ms
Effective
Time

Immedi-
ately

Default 150

Fourgroupsofacceleration/decelerationtimecanbesetforeachspeedreference.

Accelerationtimeisthetimeforthemotortoacceleratefrom0RPMto1000RPMataconstantspeed.

Decelerationtimeisthetimeforthemotortodeceleratefrom1000RPMto0RPMataconstantspeed.

H12-20

Name 1stspeedreference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

–6000to+6000 Unit RPM
Effective
Time

Immedi-
ately

Default 0

H12-21

Name Runningtimeofthe1stspeedreference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

0to6553.5 Unit s(min)
Effective
Time

Immedi-
ately

Default 5.0

Definestherunningtimeofspeed1.

Theoperatingtimeisthesumofthespeedvariationtimefrompreviousspeedreferencetopresentspeedreference
plustheaverageoperatingtimeofpresentspeedreference.

Iftheoperatingtimeissetto0,thedriveskipsthisspeedautomatically.

AslongasH12-00(Multi-speedoperationmode)issetto2andthespeedNo.determinedbytheexternalDIdoesnot
change,thedrivecontinuesoperatingatthespeeddefinedbythisspeedreference,withoutbeingaffectedbythe
referenceoperatingtime.

H12-22

Name
Acceleration/Decelerationtimeof1stspeed

reference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

0to4 Unit -
Effective
Time

Immedi-
ately

Default 0
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Definestheacceleration/decelerationtimeofspeed1.

Value
Acceleration/De-
celerationTime

Remarks

0
Zeroaccelera-
tion/deceleration

time

Accelerationtime:0

Decelerationtime:0

1
Acceleration/De-
celerationtime1

Accelerationtime:H12-03

Decelerationtime:H12-04

2
Acceleration/De-
celerationtime2

Accelerationtime:H12-05

Decelerationtime:H12-06

3
Acceleration/De-
celerationtime3

Accelerationtime:H12-07

Decelerationtime:H12-08

4
Acceleration/De-
celerationtime4

Accelerationtime:H12-09

Decelerationtime:H12-10

V1maxandV2max:referencevaluesofspeed1andspeed2

t1:actualacceleration/decelerationtimeofspeed1

t3andt5:actualacceleration/decelerationtimeofspeed2

Runningtimeofacertainspeed=Timetakeninswitchingfromthelastspeedtocurrentspeed+Durationofcon-
stant-speedoperationatcurrentspeed(Forexample,therunningtimeofspeed1isthesumoft1+t2;therunning
timeofspeed2isthesumoft3+t4).

Donotsettherunningtimeofacertainspeedto0.Otherwise,thedriveskipsthisspeedandswitchestothenext
speeddirectly.

H12-23

Name 2ndspeedreference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

–6000to+6000 Unit RPM
Effective
Time

Immedi-
ately

Default 100

H12-24

Name Runningtimeofthe2ndspeedreference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

0to6553.5 Unit s(min)
Effective
Time

Immedi-
ately

Default 5.0

H12-25

Name
Acceleration/Decelerationtimeof2nd

speedreference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

0to4 Unit -
Effective
Time

Immedi-
ately

Default 0
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H12-26

Name 3rdspeedreference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

–6000to+6000 Unit RPM
Effective
Time

Immedi-
ately

Default 300

H12-27

Name Runningtimeofthe3rdspeedreference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

0to6553.5 Unit s(min)
Effective
Time

Immedi-
ately

Default 5.0

H12-28

Name
Acceleration/Decelerationtimeof3rdspeed

reference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

0to4 Unit -
Effective
Time

Immedi-
ately

Default 0

H12-29

Name 4thspeedreference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

–6000to+6000 Unit RPM
Effective
Time

Immedi-
ately

Default 500

H12-30

Name Runningtimeofthe4thspeedreference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

0to6553.5 Unit s(min)
Effective
Time

Immedi-
ately

Default 5.0

H12-31

Name
Acceleration/Decelerationtimeof4thspeed

reference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

0to4 Unit -
Effective
Time

Immedi-
ately

Default 0

H12-32

Name 5thspeedreference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

–6000to+6000 Unit RPM
Effective
Time

Immedi-
ately

Default 700

H12-33

Name Runningtimeofthe5thspeedreference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

0to6553.5 Unit s(min)
Effective
Time

Immedi-
ately

Default 5.0

H12-34

Name
Acceleration/Decelerationtimeof5thspeed

reference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

0to4 Unit -
Effective
Time

Immedi-
ately

Default 0

H12-35

Name 6thspeedreference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

–6000to+6000 Unit RPM
Effective
Time

Immedi-
ately

Default 900
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H12-36

Name Runningtimeofthe6thspeedreference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

0to6553.5 Unit s(min)
Effective
Time

Immedi-
ately

Default 5.0

H12-37

Name
Acceleration/Decelerationtimeof6thspeed

reference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

0to4 Unit -
Effective
Time

Immedi-
ately

Default 0

H12-38

Name 7thspeedreference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

–6000to+6000 Unit RPM
Effective
Time

Immedi-
ately

Default 600

H12-39

Name Runningtimeofthe7thspeedreference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

0to6553.5 Unit s(min)
Effective
Time

Immedi-
ately

Default 5.0

H12-40

Name
Acceleration/Decelerationtimeof7thspeed

reference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

0to4 Unit -
Effective
Time

Immedi-
ately

Default 0

H12-41

Name 8thspeedreference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

–6000to+6000 Unit RPM
Effective
Time

Immedi-
ately

Default 300

H12-42

Name Runningtimeofthe8thspeedreference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

0to6553.5 Unit s(min)
Effective
Time

Immedi-
ately

Default 5.0

H12-43

Name
Acceleration/Decelerationtimeof8thspeed

reference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

0to4 Unit -
Effective
Time

Immedi-
ately

Default 0

H12-44

Name 9thspeedreference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

–6000to+6000 Unit RPM
Effective
Time

Immedi-
ately

Default 100

H12-45

Name Runningtimeofthe9thspeedreference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

0to6553.5 Unit s(min)
Effective
Time

Immedi-
ately

Default 5.0
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H12-46

Name
Acceleration/Decelerationtimeof9thspeed

reference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

0to4 Unit -
Effective
Time

Immedi-
ately

Default 0

H12-47

Name 10thspeedreference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

–6000to+6000 Unit RPM
Effective
Time

Immedi-
ately

Default –100

H12-48

Name Runningtimeofthe10thspeedreference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

0to6553.5 Unit s(min)
Effective
Time

Immedi-
ately

Default 5.0

H12-49

Name
Acceleration/Decelerationtimeof10th

speedreference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

0to4 Unit -
Effective
Time

Immedi-
ately

Default 0

H12-50

Name 11thspeedreference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

–6000to+6000 Unit RPM
Effective
Time

Immedi-
ately

Default –300

H12-51

Name Runningtimeofthe11thspeedreference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

0to6553.5 Unit s(min)
Effective
Time

Immedi-
ately

Default 5.0

H12-52

Name
Acceleration/Decelerationtimeof11th

speedreference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

0to4 Unit -
Effective
Time

Immedi-
ately

Default 0

H12-53

Name 12thspeedreference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

–6000to+6000 Unit RPM
Effective
Time

Immedi-
ately

Default –500

H12-54

Name Runningtimeofthe12thspeedreference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

0to6553.5 Unit s(min)
Effective
Time

Immedi-
ately

Default 5.0

H12-55

Name
Acceleration/Decelerationtimeof12th

speedreference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

0to4 Unit -
Effective
Time

Immedi-
ately

Default 0
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H12-56

Name 13thspeedreference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

–6000to+6000 Unit RPM
Effective
Time

Immedi-
ately

Default –700

H12-57

Name Runningtimeofthe13thspeedreference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

0to6553.5 Unit s(min)
Effective
Time

Immedi-
ately

Default 5.0

H12-58

Name
Acceleration/Decelerationtimeof13th

speedreference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

0to4 Unit -
Effective
Time

Immedi-
ately

Default 0

H12-59

Name 14thspeedreference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

–6000to+6000 Unit RPM
Effective
Time

Immedi-
ately

Default –900

H12-60

Name Runningtimeofthe14thspeedreference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

0to6553.5 Unit s(min)
Effective
Time

Immedi-
ately

Default 5.0

H12-61

Name
Acceleration/Decelerationtimeof14th

speedreference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

0to4 Unit -
Effective
Time

Immedi-
ately

Default 0

H12-62

Name 15thspeedreference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

–6000to+6000 Unit RPM
Effective
Time

Immedi-
ately

Default –600

H12-63

Name Runningtimeofthe15thspeedreference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

0to6553.5 Unit s(min)
Effective
Time

Immedi-
ately

Default 5.0

H12-64

Name
Acceleration/Decelerationtimeof15th

speedreference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

0to4 Unit -
Effective
Time

Immedi-
ately

Default 0

H12-65

Name 16thspeedreference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

–6000to+6000 Unit RPM
Effective
Time

Immedi-
ately

Default –300
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H12-66

Name Runningtimeofthe16thspeedreference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

0to6553.5 Unit s(min)
Effective
Time

Immedi-
ately

Default 5.0

H12-67

Name
Acceleration/Decelerationtimeof16th

speedreference
Setting
Condition

Atstop
Related
Mode

S

Value
Range

0to4 Unit -
Effective
Time

Immedi-
ately

Default 0

9.2.18 Group H17: VDI/VDO Parameters

H17-00
Name VDI1functionselection

Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to37 Unit -
Effective
Time

Atstop Default 0
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SetsthefunctionofVDI1.UsetheVDIaccordingtothefollowingprocedure:

FordetailsaboutDIfunctions,see“10.22DI/DOFunctions”.
◆ Note:
WhentheforcedDIisused,logicsofVDI1toVDI9aredeterminedbytheforcedDI,thatis,H0D-18.

Value Function Value Function
0 Nofunction 19 JOGCMD–(Forwardjog)
1 S-ON(ServoON) 20 PosStep(Stepreference)

2 ALM-RST(Faultandwarningreset) 21
HX1(Handwheelmultiplyingfactor
signal1)

3 GAIN-SEL(Gainswitchover) 22
HX2(Handwheelmultiplyingfactor
signal2)

4
CMD-SEL(Main/Auxiliaryreference
switchover)

23 HX_EN(Handwheelenablesignal)

5 DIR-SEL(Multi-referencedirection) 24
GEAR_SEL(Electronicgearratioswi-
tchover)

6 CMD1(Multi-referenceswitchover1) 25 ToqDirSel(Torquereferencedirection)

7 CMD2(Multi-referenceswitchover2) 26
SpdDirSel(Speedreferencedirection
selection)

8 CMD3(Multi-referenceswitchover3) 27
PosDirSel(Positionreferencedirection
selection)

9 CMD4(Multi-referenceswitchover4) 28
PosInSen(Multi-positionreference
enable)

10 M1-SEL(Modeswitchover1) 29 XintFree(Interruptpositioningunlock)
11 M2-SEL(Modeswitchover2) 30 None
12 ZCLAMP(Zeroclampenable) 31 HomeSwitch(Homeswitch)
13 INHIBIT(Positionreferenceinhibited) 32 HomingStart(Homingenable)

14 P-OT(Positivelimitswitch) 33
XintInhibit(Interruptpositioning
inhibited)

15 N-OT(Negativelimitswitch) 34 EmergencyStop(Emergencystop)
16 P-CL(Forwardexternaltorquelimit) 35 ClrPosErr(Clearpositiondeviation)
17 N-CL(Reverseexternaltorquelimit) 36 V_LmtSel(Internalspeedlimitsource)
18 JOGCMD+(Forwardjog) 37 PulseInhibit(Pulseinputinhibited)

SetH17-00toavaluelistedintheprecedingtable.

H31-00isnotdisplayedonthekeypadandcanbesetonlythroughcommunication.

EachDImustbeallocatedwithauniquefunction.Otherwise,Er.130(DifferentDIsallocatedwiththesamefunction)
willoccur.
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H17-01

Name VDI1logicselection
Setting
Condition

Duringoperation
Related
Mode

-

Value
Range

0to1 Unit -
Effective
Time

Atstop Default 0

DefinesthelevellogicofVDI1whenthefunctionassignedtoVDI1isactive.

Value VDI1LogicWhenFunctionValid H31-00Signal

0 Validwhenthelogicis1

1
Validwhenthewrittenvaluechanges
from0to1

TheVDIlogicisdeterminedbyH0C-10uponfirstpower-on.Thereafter,theVDIlogicisdeterminedbyH31-00(VDI
virtuallevel).

ThevalueofH0C-10displayedonthekeypadisdecimal,andH31-00isnotdisplayedonthekeypad.Intheconverted
binaryvalueofH0C-10(H31-00),"bit(n)=1"indicatesthatthelogicofVDI(n+1)is"1"and"bit(n)=0"indicatesthat
thelogicofVDI(n+1)is"0".

H17-02

Name VDI2functionselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to37 Unit -
Effective
Time

Atstop Default 0

H17-03

Name VDI2logicselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to1 Unit -
Effective
Time

Atstop Default 0

H17-04

Name VDI3functionselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to37 Unit -
Effective
Time

Atstop Default 0

H17-05

Name VDI3logicselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to1 Unit -
Effective
Time

Atstop Default 0

H17-06

Name VDI4functionselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to37 Unit -
Effective
Time

Atstop Default 0

H17-07

Name VDI4logicselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to1 Unit -
Effective
Time

Atstop Default 0
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H17-08

Name VDI5functionselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to37 Unit -
Effective
Time

Atstop Default 0

H17-09

Name VDI5logicselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to1 Unit -
Effective
Time

Atstop Default 0

H17-10

Name VDI6functionselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to37 Unit -
Effective
Time

Atstop Default 0

H17-11

Name VDI6logicselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to1 Unit -
Effective
Time

Atstop Default 0

H17-12

Name VDI7functionselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to37 Unit -
Effective
Time

Atstop Default 0

H17-13

Name VDI7logicselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to1 Unit -
Effective
Time

Atstop Default 0

H17-14

Name VDI8functionselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to37 Unit -
Effective
Time

Atstop Default 0

H17-15

Name VDI8logicselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to1 Unit -
Effective
Time

Atstop Default 0

H17-16

Name VDI9functionselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to37 Unit -
Effective
Time

Atstop Default 0

H17-17

Name VDI9logicselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to1 Unit -
Effective
Time

Atstop Default 0
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H17-18

Name VDI10functionselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to37 Unit -
Effective
Time

Atstop Default 0

H17-19

Name VDI10logicselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to1 Unit -
Effective
Time

Atstop Default 0

H17-20

Name VDI11functionselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to37 Unit -
Effective
Time

Atstop Default 0

H17-21

Name VDI11logicselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to1 Unit -
Effective
Time

Atstop Default 0

H17-22

Name VDI12functionselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to37 Unit -
Effective
Time

Atstop Default 0

H17-23

Name VDI12logicselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to1 Unit -
Effective
Time

Atstop Default 0

H17-24
Name VDI13functionselection

Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to37 Unit -
Effective
Time

Atstop Default 0

H17-25
Name VDI13logicselection

Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to1 Unit -
Effective
Time

Atstop Default 0

H17-26
Name VDI14functionselection

Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to37 Unit -
Effective
Time

Atstop Default 0

H17-27
Name VDI14logicselection

Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to1 Unit -
Effective
Time

Atstop Default 0
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H17-28
Name VDI15functionselection

Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to37 Unit -
Effective
Time

Atstop Default 0

H17-29
Name VDI15logicselection

Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to1 Unit -
Effective
Time

Atstop Default 0

H17-30
Name VDI16functionselection

Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to37 Unit -
Effective
Time

Atstop Default 0

H17-31
Name VDI16logicselection

Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to1 Unit -
Effective
Time

Atstop Default 0

H17-32
Name VDOvirtuallevel

Setting
Condition

Atdisplay
Related
Mode

-

Value
Range

- Unit -
Effective
Time

- Default -

ReadsthevirtuallevelofaVDO.

ThevalueofH0C-12(H17-32)displayedonthekeypadishexadecimal.IntheconvertedbinaryvalueofH0C-12(H17-
32),"bit(n)=1"indicatesthatthelogicofVDO(n+1)is"1"and"bit(n)=0"indicatesthatthelogicofVDO(n+1)is"0".

YouarerecommendedtosettheVDOlogiclevelsoppositetoH0C-12.
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H17-33
Name VDO1functionselection

Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to22 Unit -
Effective
Time

Atstop Default 0

SetsthefunctionofVDO1.

FordetailsaboutDOfunctions,see“10.22DI/DOFunctions”.

Value Function Value Function

0 Nofunction 12 ALMO1:3-digitfaultcodeoutput
1 S-RDY:Servoready 13 ALMO2:3-digitfaultcodeoutput

2 TGON:Motorrotationoutput 14 ALMO3:3-digitfaultcodeoutput

3 ZERO:Zerospeedsignal 15
Xintcoin:Interruptpositioningcom-
pleted

4 V-CMP:Speedmatching 16 HomeAttain:Homingcompleted

5 COIN:Positioningcompleted 17
ElecHomeAttain:Electricalhoming
completed

6 NEAR:Positioningnear 18 ToqReach:Torquereached
7 C-LT:Torquelimit 19 V-Arr:Speedreached
8 V-LT:Speedlimit 20 AngIntRdy:Angleauto-tuningoutput
9 BK:Brakeoutput 21 DB:Dynamicbrakingoutput

10 WARN:Warningoutput 22 CmdOk:Internalreferenceoutput

11 ALM:Faultoutput

SetH17-33toavaluelistedintheprecedingtable.

ADOfunctioncanbeallocatedtodifferentDOterminals.

H17-34
Name VDO1logicselection

Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to1 Unit -
Effective
Time

Atstop Default 0

Value VDO1Logic Description

0 Output1whenvalid

1 Output0whenvalid

H17-35
Name VDO2functionselection

Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to22 Unit -
Effective
Time

Atstop Default 0

H17-36
Name VDO2logicselection

Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to1 Unit -
Effective
Time

Atstop Default 0

H17-37
Name VDO3functionselection

Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to22 Unit -
Effective
Time

Atstop Default 0
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H17-38

Name VDO3logicselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to1 Unit -
Effective
Time

Atstop Default 0

H17-39

Name VDO4functionselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to22 Unit -
Effective
Time

Atstop Default 0

H17-40

Name VDO4logicselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to1 Unit -
Effective
Time

Atstop Default 0

H17-41

Name VDO5functionselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to22 Unit -
Effective
Time

Atstop Default 0

H17-42

Name VDO5logicselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to1 Unit -
Effective
Time

Atstop Default 0

H17-43

Name VDO6functionselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to22 Unit -
Effective
Time

Atstop Default 0

H17-44

Name VDO6logicselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to1 Unit -
Effective
Time

Atstop Default 0

H17-45

Name VDO7functionselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to22 Unit -
Effective
Time

Atstop Default 0

H17-46

Name VDO7logicselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to1 Unit -
Effective
Time

Atstop Default 0

H17-47

Name VDO8functionselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to22 Unit -
Effective
Time

Atstop Default 0
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H17-48

Name VDO8logicselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to1 Unit -
Effective
Time

Atstop Default 0

H17-49

Name VDO9functionselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to22 Unit -
Effective
Time

Atstop Default 0

H17-50

Name VDO9logicselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to1 Unit -
Effective
Time

Atstop Default 0

H17-51
Name VDO10functionselection

Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to22 Unit -
Effective
Time

Atstop Default 0

H17-52

Name VDO10logicselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to1 Unit -
Effective
Time

Atstop Default 0

H17-53

Name VDO11functionselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to22 Unit -
Effective
Time

Atstop Default 0

H17-54

Name VDO11logicselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to1 Unit -
Effective
Time

Atstop Default 0

H17-55

Name VDO12functionselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to22 Unit -
Effective
Time

Atstop Default 0

H17-56

Name VDO12logicselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to1 Unit -
Effective
Time

Atstop Default 0

H17-571

Name VDO13functionselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to22 Unit -
Effective
Time

Atstop Default 0



-485-

ListofParameters

H17-58

Name VDO13logicselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to1 Unit -
Effective
Time

Atstop Default 0

H17-59

Name VDO14functionselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to22 Unit -
Effective
Time

Atstop Default 0

H17-60

Name VDO14logicselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to1 Unit -
Effective
Time

Atstop Default 0

H17-61

Name VDO15functionselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to22 Unit -
Effective
Time

Atstop Default 0

H17-62

Name VDO15logicselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to1 Unit -
Effective
Time

Atstop Default 0

H17-63

Name VDO16functionselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to22 Unit -
Effective
Time

Atstop Default 0

H17-64

Name VDO16logicselection
Setting
Condition

During
operation

Related
Mode

-

Value
Range

0to1 Unit -
Effective
Time

Atstop Default 0

9.2.19 Group H30: Servo-Related Variables Read Through Communication

H30-00

Name Servostatereadthroughcommunication
Setting
Condition

Read-only
Related
Mode

PST

Value
Range

- Unit -
Effective
Time

- Default -
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Readstheservorunningstatethroughcommunication.

ThevalueofH30-00ishexadecimalandisnotdisplayedonthekeypad.Itisreadasbinaryandeachbitofthebinary
valueisdefinedasfollows:

Bit ServoState Description

bit0 Servoready

ItdetermineswhethertheservomaincircuitDCbusvoltageisreadyandtheservo
driveisreadyforrunning.

0:Servonotready

1:Servoready
bit1tobit11 Reserved -

bit12tobit13
Servorun-
ningstate

Itdeterminestheservorunningstate.

00:Servonotready(maincircuitDCbusvoltagenotsetupcorrectly)

01:Servoready(maincircuitDCbusvoltagesetupcorrectly,servodriveisready
forrunning)

10:Servorunning(S-ONactive)

11:Servofault(aNo.1orNo.2faultoccurs)
bit14tobit15 Reserved -

H30-01

Name
DOfunctionstate1readthroughcommuni-

cation
Setting
Condition

Read-only
Related
Mode

PST

Value
Range

- Unit -
Effective
Time

- Default -

ReadsDOfunction1toDOfunction16throughcommunication.

ThevalueofH30-01ishexadecimalandisnotdisplayedonthekeypad.Itisreadasbinarythroughcommunication.

Bit DOFunction Description

bit0 DOfunction1(FunOUT.1:S-RDY,servoready)
0:Servonotready

1:Servoready

...

bit15
DOfunction16(FunOUT.16:HomeAttain,homing
output)

0:Homingnotcompleted

1:Homingcompleted

Note:IfnoDOorVDOisallocatedwithfunction9(FunOUT.9:BK,brakeoutput),FunOUT.9inH30-01isinvalid.

H30-02

Name
DOfunctionstate2readthroughcommuni-

cation
Setting
Condition

Read-only
Related
Mode

PST

Value
Range

- Unit -
Effective
Time

- Default -

ReadsDOfunction17toDOfunction20throughcommunication.

ThevalueofH30-02ishexadecimalandisnotdisplayedonthekeypad.Itisreadasbinarythroughcommunication.

Bit DOFunction Description

bit0
DOfunction17(FunOUT.17:S-ElecHomeAttain,electrical
homingoutput)

0:Electricalhomingnotcomplet-
ed

1:Electricalhomingcompleted
...

bit4tobit15 Reserved

H30-03

Name
Pulsereferencesamplingvalueread

throughcommunication
Setting
Condition

Atdisplay
Related
Mode

PST

Value
Range

- Unit -
Effective
Time

- Default -
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Displaysthenumberofpulesatthepulseinputterminalreadthroughcommunicationwithinasinglecontrolperi-
odwhenthepositionreferencesourceispulseinput(H05-00setto1)orhandwheelinput(acertainDIisallocated
withFunIN.23andthecorrespondingDIlogicisactive).Thisparameterisirrelevanttotheservorunningmodeand
runningstatus.

9.2.20 Group H31: Servo-Related Variables Set Through Communication

H31-00

Name VDIvirtuallevelsetthroughcommunication
Setting
Condition

During
operation

Related
Mode

PST

Value
Range

0to65535 Unit -
Effective
Time

Immedi-
ately

Default 0

SetstheDIfunctionlevelofVDI1toVDI16.

ThevalueofH31-00isdecimalwhichisnotdisplayedonthekeypadandcanbesetonlythroughcommunication.

UsetheVDIaccordingtothefollowingprocedure:

TheVDIlogicisdeterminedbyH0C-10(DefaultVDIvirtuallevelvalueuponpower-on)uponinitialpower-on.Thereaf-
ter,theVDIlogicisdeterminedbyH31-00.

ThevalueofH0C-10displayedonthekeypadisdecimal.IntheconvertedbinaryvalueofH31-00(H0C-10),"bit(n)=1"
indicatesthatthelogicofVDI(n+1)is"1"and"bit(n)=0"indicatesthatthelogicofVDI(n+1)is"0".

ForthesettingofVDIfunctionsandlogics,see“10.22DI/DOFunctions”.
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H31-04

Name DOstatesetthroughcommunication
Setting
Condition

During
operation

Related
Mode

PST

Value
Range

0to31 Unit -
Effective
Time

Immedi-
ately

Default 0

SetstheDOstatesthroughcommunicationbasedonthesettingofH04-22.

ThevalueofH31-04isdecimalwhichisnotdisplayedonthekeypadandcanbesetonlythroughcommunication.

UseDOsaccordingtothefollowingprocedure:

ForH31-04,"bit(n)=1"indicatesthelogicofDO(n+1)isactive."bit(n)=0"indicatesthelogicofDO(n+1)isinactive.

H31-09

Name
Speedreferencesetthroughcommunica-

tion
Setting
Condition

During
operation

Related
Mode

S

Value
Range

–6000.000

to+6000.000
Unit RPM

Effective
Time

Immedi-
ately

Default 0

Setsthespeedreference(accurateto0.001RPM)whenthespeedreferencesourceiscommunicationinthespeed
controlmode.

ThevalueofH31-09isa32-bitdata.Itisnotdisplayedonthekeypadandcanbesetonlythroughcommunication.

H31-11

Name
Torquereferencesetthroughcommunica-

tion
Setting
Condition

During
operation

Related
Mode

T

Value
Range

–100.000

to+100.000
Unit %

Effective
Time

Immedi-
ately

Default 0

Setsthetorquereference(accurateto0.001%)whenthetorquereferencesourceiscommunicationinthetorquecon-
trolmode.

Thesetpoint100.000%correspondstotheratedtorqueofthemotor.

ThevalueofH31-11isa32-bitdata.Itisnotdisplayedonthekeypadandcanbesetonlythroughcommunication.
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Chapter 10  Parameter List
PrepareanMD810seriespowersupplyunitbeforeusingthisproduct.Forspecificationsoftherelated
powersupplyunit,seetheMD810SeriesStandardDrive(MultidriveSystem)AdvancedUserGuide.

10.1 Parameters in Group 6000h

Parametergroup6000hcontainssupportedsub-protocolDSP402relatedobjects.

Index Sub-in-dex Name Access
PDO
Map-
ping

Data
For-
mat

Unit Value
Range Default Change

Mode EffectiveTime

603F 00 Errorcode RO TPDO UINT16 - 0to65535 0 - -

6040 00 Controlword RW RPDO UINT16 - 0to65535 0 During
operation Atstop

6041 00 Statusword RO TPDO UINT16 - 0toxFFFF 0 - -

605A 00 Quickstopoption
code RW NO INT8 0to7 2 During

operation Atstop

605D 00 Stopoptioncode RW NO INT8 1to3 1 During
operation Atstop

6060 00 Modesofopera-
tion RW RPDO INT8 - 0to10 0 During

operation Atstop

6061 00 Modesofopera-
tiondisplay RO TPDO INT8 - 0to10 0 - -

6062 00 Positionrefer-
ence RO TPDO DINT32 Refer-

enceunit - - - -

6063 00 Positionfeedback RO TPDO Dint32 Encoder
unit - - - -

6064 00 Positionfeedback RO TPDO Dint32 Refer-
enceunit - - - -

6065 00 Followingerror
window RW RPDO UDINT32 Refer-

enceunit
0to(232–
1) 1048576 During

operation Atstop

6067 00 Positionwindow RW RPDO UINT32 Encoder
unit 0to65535 734 During

operation Atstop

6068 00 Positionwindow
time RW RPDO UINT16 ms 0to65535 x10 During

operation Atstop

606C 00 Actualspeed RO TPDO INT32
Refer-
ence
unit/s

- - - -

606D 00 Speedreach
threshold RW RPDO UINT32 RPM 0to65535 10 During

operation Atstop

606E 00 Velocitywindow
time RW RPDO UINT16 ms 0to65535 0 During

operation Atstop

6071 00 Targettorque RW RPDO INT16 0.1% –5000to
+5000 0 During

operation Atstop

6072 00 Max.torque RW RPDO UINT16 0.1% 0to5000 5000 During
operation Atstop

6074 00 Torquereference RO TPDO INT16 0.1% –5000to
+5000 0 - -

6077 00 Actualtorque RO TPDO INT16 0.1% –5000to
+5000 0 - -

607A 00 Targetposition RW RPDO INT32 Refer-
enceunit

–231to(+231
–1) 0 During

operation Atstop

607C 00 Homeoffset RW RPDO INT32 Refer-
enceunit

–231to(+231
–1) 0 During

operation Atstop

607D

Softwareabsolutepositionlimit

00 Highestsubin-
dexessupported RO NO UINT8 - - 2 - -

01 Min.position
limit RW RPDO INT32

User
position
unit

–231to(+231
–1) –231 During

operation Atstop

02 Max.position
limit RW RPDO INT32

User
position
unit

–231to(+231
–1) 231–1 During

operation Atstop
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Index Sub-in-dex Name Access
PDO
Map-
ping

Data
For-
mat

Unit Value
Range Default Change

Mode EffectiveTime

607E 00 Polarity RW RPDO UINT8 - 00toFF 00 During
operation Atstop

607F 00 Max.speed RW RPDO UDINT32
Refer-
ence
unit/s

0to(232–
1) 230 During

operation Atstop

6081 00 Profilevelocity RW RPDO UDINT32
User
speed
unit

0to(232–
1) 0 During

operation Atstop

6083 00 Profileaccelera-
tion RW RPDO UDINT32

Refer-
ence
unit/s2

0to(232–
1) 100 During

operation Atstop

6084 00 Profiledecelera-
tion RW RPDO UDINT32

Refer-
ence
unit/s2

0to(232–
1) 100 During

operation Atstop

6085 00 Decelerationrate
forquickstop RW RPDO UDINT32

User
accelera-
tionunit

0to(232–
1) 100 During

operation Atstop

6086 00 Motionprofile
type RW RPDO INT16 - –215to(+215

–1) 0 During
operation Atstop

6087 00 Torqueslope RW RPDO UDINT32 0.1%/s 0to(232–
1) 232–1 During

operation Atstop

6091

Gearratio

00 Highestsubin-
dexessupported RO NO UINT8 Uint8 - 2 - -

01 Motorrevolutions RW RPDO UINT32 - 0to(232–
1) 1 During

operation Atstop

02 Shaftrevolutions RW RPDO UINT32 - 1to(232–
1) 1 During

operation Atstop

6098 00 Homingmethod RW RPDO INT8 - 1to35 1 During
operation Atstop

6099

00
Numberof
sub-indexesfor
homingspeed

RO NO Uint8 - 2 2 - -

01
Highspeedvalue
ofsearchingfor
thedeceleration
pointsignal

RW RPDO UINT32
Refer-
ence
unit/s

0to(232–
1) 100 During

operation Atstop

02 Speedduring
searchforzero RW RPDO UINT32

Refer-
ence
unit/s

10to(232–
1) 100 During

operation Atstop

609A 00 Homingaccelera-
tion RW RPDO UDINT32

Refer-
ence
unit/s2

0to(232–
1) 100 During

operation Atstop

60B0h 00 Positionoffset RW RPDO INT32 Refer-
enceunit

–231to(+231
–1) 0 During

operation Atstop

60B1h 00 Velocityoffset RW RPDO INT32
Refer-
ence
unit/s

–231to(+231
–1) 0 During

operation Atstop

60B2h 00 Torqueoffset RW RPDO INT32 0.1% –5000to
+5000 0 During

operation Atstop

60B8h 00 Touchprobe
function RW RPDO UINT16 - 0to65535 0 During

operation Atstop

60B9h 00 Touchprobe
status RW RPDO UINT16 - 0to65535 0 - -

60BAh 00 Touchprobe1
positiveedge RW RPDO INT32 Refer-

enceunit
–231to(+231
–1) 0 - -

60BBh 00 Touchprobe1
negativeedge RW RPDO INT32 Refer-

enceunit
–231to(+231
–1) 0 - -

60BCh 00 Touchprobe2
positiveedge RW RPDO INT32 Refer-

enceunit
–231to(+231
–1) 0 - -

60BDh 00 Touchprobe2
negativeedge RW RPDO INT32 Refer-

enceunit
–231to(+231
–1) 0 - -

60E0h 00 Forwardtorque
limit RW RPDO UINT16 0.1% 0to5000 5000 During

operation Atstop

60E1h 00 Reversetorque
limit RW RPDO UINT16 0.1% 0to5000 5000 During

operation Atstop
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Index Sub-in-dex Name Access
PDO
Map-
ping

Data
For-
mat

Unit Value
Range Default Change

Mode EffectiveTime

60E3h

Supportedhomingmethod

00 Highestsub-in-
dexessupported RO NO UINT8 - - 31 - -

01 1stsupported
homingmethod RO NO UINT16 - - 0301h - -

02 2ndsupported
homingmethod RO NO UINT16 - - 0302h - -

03 3rdsupported
homingmethod RO NO UINT16 - - 0303h - -

04 4thsupported
homingmethod RO NO UINT16 - - 0304h - -

05 5thsupported
homingmethod RO NO UINT16 - - 0305h - -

06 6thsupported
homingmethod RO NO UINT16 - - 0306h - -

07 7thsupported
homingmethod RO NO UINT16 - - 0307h - -

08 8thsupported
homingmethod RO NO UINT16 - - 0308h - -

09 9thsupported
homingmethod RO NO UINT16 - - 0309h - -

0A 10thsupported
homingmethod RO NO UINT16 - - 030Ah - -

0B 11thsupported
homingmethod RO NO UINT16 - - 030Bh - -

0C 12thsupported
homingmethod RO NO UINT16 - - 030Ch - -

0D 13thsupported
homingmethod RO NO UINT16 - - 030Dh - -

0E 14thsupported
homingmethod RO NO UINT16 - - 030Eh - -

0F 15thsupported
homingmethod RO NO UINT16 - - 030Fh - -

10 16thsupported
homingmethod RO NO UINT16 - - 0310h - -

11 17thsupported
homingmethod RO NO UINT16 - - 0311h - -

12 18thsupported
homingmethod RO NO UINT16 - - 0312h - -

13 19thsupported
homingmethod RO NO UINT16 - - 0313h - -

14 20thsupported
homingmethod RO NO UINT16 - - 0314h - -

15 21stsupported
homingmethod RO NO UINT16 - - 0315h - -

16 22ndsupported
homingmethod RO NO UINT16 - - 0316h - -

17 23rdsupported
homingmethod RO NO UINT16 - - 0317h - -

18 24thsupported
homingmethod RO NO UINT16 - - 0318h - -

19 25thsupported
homingmethod RO NO UINT16 - - 0319h - -

1A 26thsupported
homingmethod RO NO UINT16 - - 031Ah - -

1B 27thsupported
homingmethod RO NO UINT16 - - 031Bh - -

1C 28thsupported
homingmethod RO NO UINT16 - - 031Ch - -

1D 29thsupported
homingmethod RO NO UINT16 - - 031Dh - -

1E 30thsupported
homingmethod RO NO UINT16 - - 031Eh - -

1F 31stsupported
homingmethod RO NO UINT16 - - 031Fh - -
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Index Sub-in-dex Name Access
PDO
Map-
ping

Data
For-
mat

Unit Value
Range Default Change

Mode EffectiveTime

60E6h 00

Encoderin-
crementsfor
theadditional
position

RW NO UINT16 - 0-1 0 During
operation Atstop

60F4h 00 Positiondevia-
tion RO RPDO DINT32

Refer-
ence
unit

- - - -

60FCh 00 Positionrefer-
ence RO TPDO DINT32 Encod-

erunit - - - -

60FDh 00 DIstatus RO RPDO UDINT32 - 0to
FFFFFFFF 0 - -

60FEh

Digitaloutput
00 DOstatus RO NO UINT8 - - 1 - -

01 Physicaloutput RW RPDO INT32 - 0to
FFFFFFFF 0

During
operation Atstop

02 Outputmask RW NO INT32 - 0to
FFFFFFFF 0

During
operation Atstop

60FFh 00 Targetspeed RW RPDO INT32
Refer-
ence
unit/s

–231to
(+231–1) 0

During
operation Atstop

6502h 00 Supported
drivemodes RO NO UDINT32 - - 3A1h - -
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10.2 Group H00: Servo Motor Parameters

Para. Name ValueRange Unit Default
Effective
Time

SettingCon-
dition

RelatedMode

H00-00 MotorSN

14000:Inovancemotor
with20-bitincremental
encoder

14101:Inovancemotor
with23-bitabsolute
encoder

- 14000
Nextpow-
er-on

Atstop ALL

H00-02 CustomizedNo. - - - - Atdisplay -

H00-04 Encoderversion - - - - Atdisplay -

H00-05
Serialencoder
motorSN

- - - - Atdisplay -

H00-08
Absoluteencod-
ertype

14100:Multi-turnabso-
luteencoder

Others:Single-turn
absoluteencoder

- -
Nextpow-
er-on

Atstop ALL

H00-09 Ratedvoltage
0to220

1to380
V -

Nextpow-
er-on

Atstop -

H00-10 Ratedpower 0.01to655.35 kW -
Nextpow-
er-on

Atstop -

H00-11 Ratedcurrent 0.01to655.35 A -
Nextpow-
er-on

Atstop -

H00-12 Ratedtorque 0.01to655.35 N·m -
Nextpow-
er-on

Atstop -

H00-13 Max.torque 0.10to655.35 N·m -
Nextpow-
er-on

Atstop -

H00-14 Ratedspeed 100to6000 RPM -
Nextpow-
er-on

Atstop -

H00-15 Max.speed 100to6000 RPM -
Nextpow-
er-on

Atstop -

H00-16
Momentofiner-
tiaJm

0.01to655.35 kgcm2 -
Nextpow-
er-on

Atstop -

H00-17
Numberof
PMSMpole
pairs

2to360 Polepair -
Nextpow-
er-on

Atstop -

H00-18
Sta to r  r e s i s -
tance

0.001to65.535 Ω -
Nextpow-
er-on

Atstop -

H00-19
Stator  induc-
tanceLq

0.01to655.35 mH -
Nextpow-
er-on

Atstop -

H00-20
Stator  induc-
tanceLd

0.01to655.35 mH -
Nextpow-
er-on

Atstop -

H00-21
LinearbackEMF
coefficient

0.01to655.35 mV/rpm -
Nextpow-
er-on

Atstop -

H00-22
Torque coeffi-
cientKt

0.01to655.35
N·m/
Arms

-
Nextpow-
er-on

Atstop -

H00-23
Electrical con-
stantTe

0.01to655.35 ms -
Nextpow-
er-on

Atstop -

H00-24
Mechanicalcon-
stantTm

0.01to655.35 ms -
Nextpow-
er-on

Atstop -

H00-28
Absoluteen-
coderposition
offset

0to1073741824 P/r -
Nextpow-
er-on

Atstop -



-494-

ParameterList

Para. Name ValueRange Unit Default
Effective
Time

SettingCon-
dition

RelatedMode

H00-30
Encoder selec-
tion(Hex)

0x000:Commonincre-
mentalencoder

0x013:Inovance20-bit
or23-bitserialencoder

1 0x013
Nextpow-
er-on

Atstop -

H00-31 EncoderPPR 0to1073741824 P/r 1048576
Nextpow-
er-on

Atstop -

H00-33
Electricalangle
corresponding
toZsignal

0.0to360 ° 180
Nextpow-
er-on

Atstop -

H00-34
Electricalangle
ofphaseU
risingedge

0.0to360 ° 180
Nextpow-
er-on

Atstop -

10.3 Group H01: Servo Drive Parameters

Para. Name ValueRange Unit Default
Effective
Time

Setting
Condition

Related
Mode

H01-00 MCUsoftwareversion 0to65535 - - - Atdisplay -

H01-01
FPGAsoftwarever-
sion

0to65535 - - - Atdisplay -

H01-02 ServodriveSN 0to65535 - -
Nextpow-
er-on

Atstop -

10.4 Group H02: Basic Control Parameters

Para. Name ValueRange Unit Default
Effec-
tive
Time

Setting
Condition

Related
Mode

H02-00 Controlmode

0:Speedmode
1:Positionmode
2:Torquemode
3:Torquemode ↔ Speed
mode
4:Speedmode↔Position
mode
5:Torquemode ↔ Posi-
tionmode
6:Torquemode ↔ Speed
mode ↔ Positionmode

8:CANopencontrolmode
(applicableto-COmodels
only)

- 1
Im-
medi-
ately

Atstop -

H02-01 Absolutesystemselection

0:Incrementalposition
mode

1:Absolutepositionlinear
mode

2:Absolutepositionrota-
tionmode

- 0

Next
pow-
er-on

Atstop
ALL



-495-

ParameterList

Para. Name ValueRange Unit Default
Effec-
tive
Time

Setting
Condition

Related
Mode

H02-02 Rotationdirectionselection

0:CCWdirectionasfor-
warddirection

(PhaseAleadsphaseB)
1:CWdirectionasforward
direction

(reverserotation.PhaseA
lagsbehindphaseB)

- 0
Next
pow-
er-on

Atstop PST

H02-03 Outputpulsephase

0:CCWdirectionasfor-
warddirection

(PhaseAleadsphaseB)
1:CWdirectionasforward
direction

(reverserotation.PhaseA
lagsbehindphaseB)

- 0
Next
pow-
er-on

Atstop PST

H02-05 StopmodeatS-ONOFF

0:Coasttostop,keeping
de-energizedstate
1:Stopatzerospeed,
keepingde-energized
state

- 0
Im-
medi-
ately

Atstop PST

H02-06 StopmodeatNo.2fault

0:Coasttostop,keeping
de-energizedstate
1:Stopatzerospeed,
keepingde-energized
state

- 0
Im-
medi-
ately

Atstop PST

H02-07 Stopmodeatovertravel

0:Coasttostop,keeping
de-energizedstate
1:Stopatzerospeed,
keepingpositionlock
state
2:Stopatzerospeed,
keepingde-energized
state

- 1
Im-
medi-
ately

Atstop PST

H02-08 StopmodeatNo.1fault
0:Coasttostop,keeping
de-energizedstate

- 0
Im-
medi-
ately

Atstop PST

H02-09
DelayfrombrakeoutputON
tocommandreceived

0to500 ms 250
Im-
medi-
ately

Duringop-
eration

PS

H02-10
DelayfrombrakeoutputOFF
tomotorde-energizedin
staticstate

1to1000 ms 150
Im-
medi-
ately

Duringop-
eration

PS

H02-11
Motorspeedthresholdat
brakeoutputOFFinrotating
state

0to3000 RPM 30
Im-
medi-
ately

Duringop-
eration

PS

H02-12
DelayfromS-ONOFFtobrake
outputOFFinrotatingstate

1to1000 ms 500
Im-
medi-
ately

Duringop-
eration

PS

H02-15
Warningdisplayonthekey-
pad

0:Outputwarninginfor-
mationimmediately
1:Notoutputwarning
information

- 0
Im-
medi-
ately

Atstop PST

H02-18
ServoON

Filtertimeconstant
0to64 ms 0

Im-
medi-
ately

Atstop PST
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Para. Name ValueRange Unit Default
Effec-
tive
Time

Setting
Condition

Related
Mode

H02-30 Userpassword 0to65535 - 0
Next
pow-
er-on

Atstop PST

H02-31
Systemparameterinitializa-
tion

0:Nooperation
1:Restoredefaultsettings

(parametersingroups
H00andH01excluded)
2:Clearfaultrecords

- 0
Im-
medi-
ately

Atstop PST

H02-32 Defaultkeypaddisplay 0to99 - 50
Im-
medi-
ately

Duringop-
eration

-

H02-33 EtherCATsoftwareversion - - - - Atdisplay -
H02-34 CANsoftwareversion - - - - Atdisplay -

H02-38 Brakingtimeatshortcircuit 0to30000 ms 5000
Im-
medi-
ately

Duringop-
eration

PST

H02-39
Max.brakingcurrentatshort
circuit

0to3000 0.1% 1000
Im-
medi-
ately

Duringop-
eration

PST

10.5 Group H03: Terminal Input Parameters

Para. Name ValueRange Unit
De-
fault

Effective
Time

Setting
Condition

RelatedMode

H03-00
DIfunctionallocation1
(activateduponpow-
er-on)

0to0xFFFF
Bit0:FunIN.1
Bit1:FunIN.2
…
Bit15:FunIN.16

- 0
Next
pow-
er-on

During
operation

-

H03-01
DIfunctionallocation2
(activateduponpow-
er-on)

0to0xFFFF
Bit0:FunIN.17
Bit1:FunIN.18
...
Bit15:FunIN.32

- 0
Next
pow-
er-on

During
operation

-

H03-02 DI1functionselection 0to37 - 14 Atstop
During
operation

-

H03-03 DI1logicselection

Inputpolarity:0to
4
0:Activelow
1:Activehigh
2:Risingedgevalid
3:Fallingedgevalid
4:Bothrisingedge
andfallingedgeval-
id

- 0 Atstop
During
operation

-

H03-04 DI2functionselection 0to37 - 15 Atstop
During
operation

-
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Para. Name ValueRange Unit
De-
fault

Effective
Time

Setting
Condition

RelatedMode

H03-05 DI2logicselection

Inputpolarity:0to
4
0:Activelow
1:Activehigh
2:Risingedgevalid
3:Fallingedgevalid
4:Bothrisingedge
andfallingedgeval-
id

- 0 Atstop
During
operation

-

H03-06 DI3functionselection 0to37 - 13 Atstop
During
operation

-

H03-07 DI3logicselection

Inputpolarity:0to
4
0:Activelow
1:Activehigh
2:Risingedgevalid
3:Fallingedgevalid
4:Bothrisingedge
andfallingedgeval-
id

- 0 Atstop
During
operation

-

H03-08 DI4functionselection 0to37 - 2 Atstop
During
operation

-

H03-09 DI4logicselection

Inputpolarity:0to
4
0:Activelow
1:Activehigh
2:Risingedgevalid
3:Fallingedgevalid
4:Bothrisingedge
andfallingedgeval-
id

- 0 Atstop
During
operation

-

H03-10 DI5functionselection 0to37 - 1 Atstop
During
operation

-

H03-11 DI5logicselection

Inputpolarity:0to
4
0:Activelow
1:Activehigh
2:Risingedgevalid
3:Fallingedgevalid
4:Bothrisingedge
andfallingedgeval-
id

- 0 Atstop
During
operation

-

H03-12 DI6functionselection 0to37 - 12 Atstop
During
operation

-

H03-13 DI6logicselection

Inputpolarity:0to
4
0:Activelow
1:Activehigh
2:Risingedgevalid
3:Fallingedgevalid
4:Bothrisingedge
andfallingedgeval-
id

- 0 Atstop
During
operation

-

H03-14 DI7functionselection 0to37 - 3 Atstop
During
operation

-
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Para. Name ValueRange Unit
De-
fault

Effective
Time

Setting
Condition

RelatedMode

H03-15 DI7logicselection

Inputpolarity:0to
4
0:Activelow
1:Activehigh
2:Risingedgevalid
3:Fallingedgevalid
4:Bothrisingedge
andfallingedgeval-
id

- 0 Atstop
During
operation

-

H03-16 DI8functionselection 0to37 - 31 Atstop
During
operation

-

H03-17 DI8logicselection

Inputpolarity:0to
4
0:Activelow
1:Activehigh
2:Risingedgevalid
3:Fallingedgevalid
4:Bothrisingedge
andfallingedgeval-
id

- 0 Atstop
During
operation

-

H03-18 DI9functionselection 0to37 - 0 Atstop
During
operation

-

H03-19 DI9logicselection

Inputpolarity:0to
4
0:Activelow
1:Activehigh
2:Risingedgevalid
3:Fallingedgevalid
4:Bothrisingedge
andfallingedgeval-
id

- 0 Atstop
During
operation

-

H03-34
DIfunctionallocation3
(activateduponpow-
er-on)

0to0xFFFF

Bit0:FunIN.33

Bit1:FunIN.34

...

Bit15:FunIN.48

- 0
Next
pow-
er-on

During
operation

-

H03-35
DIfunctionallocation4
(activateduponpow-
er-on)

0to0xFFFF

Bit0:FunIN.49

Bit1:FunIN.50

...

Bit15:FunIN.64

- 0
Next
pow-
er-on

During
operation

-

H03-50 AI1offset –5000to+5000 mV 0
Immedi-
ately

During
operation

-

H03-51
AI1inputfiltertime

Constant
0to655.35 ms 2.00

Immedi-
ately

During
operation

-

H03-53 AI1deadzone 0to1000.0 mV 10.0
Immedi-
ately

During
operation

-

H03-54 AI1zerodrift –500.0to+500.0 mV 0.0
Immedi-
ately

During
operation

-

H03-55 AI2offset –5000to+5000 mV 0
Immedi-
ately

During
operation

-

H03-56
AI2inputfiltertime

Constant
0to655.35 ms 2.00

Immedi-
ately

During
operation

-
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Para. Name ValueRange Unit
De-
fault

Effective
Time

Setting
Condition

RelatedMode

H03-58 AI2deadzone 0to1000.0 mV 10.0
Immedi-
ately

During
operation

-

H03-59 AI2zerodrift –500.0to+500.0 mV 0.0
Immedi-
ately

During
operation

-

H03-80
Speedcorrespondingto
10V 0RPMto9000RPM 1RPM

3000
RPM

Immedi-
ately

Atstop -

H03-81
Torquecorresponding
to10V 1.00to8.00timesof

ratedtorque

1.00

Rated
torque

1.00

Rated
torque

Immedi-
ately

Atstop -

10.6 Group H04: Terminal Output Parameters

Para. Name ValueRange Unit
De-
fault

Effective
Time

Setting

Condition

Related

Mode

H04-00 DO1functionselection 0to22 - 1 Atstop
Duringoper-
ation

-

H04-01 DO1logicselection

Outputpolarityrever-
sal:0and1
0:Outputlowlevel(L)
whenvalid

(optocouplerON)
1:Outputhighlevel
(H)whenvalid

(optocouplerOFF)

- 0 Atstop
Duringoper-
ation

-

H04-02 DO2functionselection 0to22 - 5 Atstop
Duringoper-
ation

-

H04-03 DO2logicselection

Outputpolarityrever-
sal:0and1
0:Outputlowlevel(L)
whenvalid

(optocouplerON)
1:Outputhighlevel
(H)whenvalid

(optocouplerOFF)

- 0 Atstop
Duringoper-
ation

-

H04-04 DO3functionselection 0to22 - 3 Atstop
Duringoper-
ation

-

H04-05 DO3logicselection

Outputpolarityrever-
sal:0and1
0:Outputlowlevel(L)
whenvalid

(optocouplerON)
1:Outputhighlevel
(H)whenvalid

(optocouplerOFF)

- 0 Atstop
Duringoper-
ation

-

H04-06 DO4functionselection 0to22 - 11 Atstop
Duringoper-
ation

-
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Para. Name ValueRange Unit
De-
fault

Effective
Time

Setting

Condition

Related

Mode

H04-07 DO4logicselection

Outputpolarityrever-
sal:0and1
0:Outputlowlevel(L)
whenvalid

(optocouplerON)
1:Outputhighlevel
(H)whenvalid

(optocouplerOFF)

- 0 Atstop
Duringoper-
ation

-

H04-08 DO5functionselection 0to22 - 16 Atstop
Duringoper-
ation

-

H04-09 DO5logicselection

Outputpolarityrever-
sal:0and1
0:Outputlowlevel(L)
whenvalid

(optocouplerON)
1:Outputhighlevel
(H)whenvalid

(optocouplerOFF)

- 0 Atstop
Duringoper-
ation

-

H04-22 DOsourceselection 0to31 - 0
Immediate-

ly
Atstop -

H04-50 AO1signalsource

00:Motorspeed(1
V/1000RPM)
01:Speedreference
(1V/1000RPM)
02:Torquereference(1
V/100%)
03:Positiondeviation

(0.05V/referenceunit)
04:Positiondeviation

(0.05V/encoderunit)
05:Positionreference
speed

(1V/1000RPM)
06:Positioningcom-
pleted

(Positioningcomplet-
ed:5V

positioningnotcom-
pleted:0V)
07:Speedfeedforward
(1V/1000RPM)

08:AI1voltage

09:AI2voltage

- 0
Immediate-

ly
Duringoper-
ation

-

H04-51 AO1offsetvoltage –10000to+10000 mV 5000
Immediate-

ly
Duringoper-
ation

-

H04-52 AO1multiplyingfactor –99.99to+99.99
Mul-
tiple

1.00
Immediate-

ly
Duringoper-
ation

-
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Para. Name ValueRange Unit
De-
fault

Effective
Time

Setting

Condition

Related

Mode

H04-53 AO2signalsource

00:Motorspeed(1
V/1000RPM)
01:Speedreference
(1V/1000RPM)
02:Torquereference(1
V/100%)
03:Positiondeviation

(0.05V/referenceunit)
04:Positiondeviation

(0.05V/encoderunit)
05:Positionreference
speed(1V/1000RPM)
06:Positioningcom-
pleted

(Positioningcomplet-
ed:5V

positioningnotcom-
pleted:0V)
07:Speedfeedforward
(1V/1000RPM)

08:AI1voltage

09:AI2voltage

- 0
Immediate-

ly
Duringoper-
ation

-

H04-54 AO2offsetvoltage –10000to+10000 mV 5000
Immediate-

ly
Duringoper-
ation

-

H04-55 AO2multiplyingfactor –99.99to+99.99
Mul-
tiple

1.00
Immediate-

ly
Duringoper-
ation

-

10.7 Group H05: Position Control Parameters

Para. Name ValueRange Unit Default
Effective
Time

SettingCondi-
tion

Related
Mode

H05-00
Positionreference
source

0:Pulsereference
1:Step
2:Multi-positionreference

- 0
Immedi-
ately

Atstop P

H05-01
Pulsereference
inputterminal
selection

0:Lowspeed
1:Highspeed

- 0
Immedi-
ately

Atstop P

H05-02
Pulsesperrevolu-
tion

0to1048576 P/r 0
Nextpow-
er-on

Atstop P

H05-04
First-orderlow-
passfiltertime
constant

0to6553.5 ms 0.0
Immedi-
ately

Atstop P

H05-05 Step –9999to+9999

Ref-
er-
ence
unit

50
Immedi-
ately

Atstop P

H05-06
Movingaverage
filtertimecon-
stant

0.0to128.0 ms 0.0
Immedi-
ately

Atstop P

H05-07
Electronicgearra-
tio1(numerator)

1to1073741824 - 1048576
Immedi-
ately

Duringopera-
tion

P

H05-09
Electronicgear
ratio1(denomi-
nator)

1to1073741824 - 10000
Immedi-
ately

Duringopera-
tion

P
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Para. Name ValueRange Unit Default
Effective
Time

SettingCondi-
tion

Related
Mode

H05-11
Electronicgearra-
tio2(numerator)

1to1073741824 - 1048576
Immedi-
ately

Duringopera-
tion

P

H05-13
Electronicgear
ratio2(denomi-
nator)

1to1073741824 - 10000
Immedi-
ately

Duringopera-
tion

P

H05-15
Pulsereference
form

0:Direction+Pulse,posi-
tivelogic
1:Direction+Pulse,nega-
tivelogic
2:PhaseA+phaseB
quadraturepulse,4-fre-
quencymultiplication
3:CW+CCW

- 0
Nextpow-
er-on

Atstop P

H05-16 Clearaction

0:Clearpositiondeviation
whenS-ONisswitchedoff
orwhenafaultoccurs
1:Clearpositiondevia-
tionpulseswhenS-ON
isswitchedofforwhena
faultoccurs

2:Clearpositiondeviation
whenS-ONisswitchedoff
orwhenClrPosErrsignal
isinputfromDI

- 0
Immedi-
ately

Atstop P

H05-17
Numberofencod-
erfrequency-divi-
sionpulses

35to32767 P/r 2500
Nextpow-
er-on

Atstop -

H05-19
Speedfeedfor-
wardcontrol

0:Nospeedfeedforward
1:Internal
2:AI1
3:AI2

- 1
Immedi-
ately

Atstop P

H05-20

Conditionfor
positioning
completedsignal
output

0:Theabsolutevalue
ofpositiondeviationis
smallerthanthevalueof
H05-21

1:Theabsolutevalue
ofpositiondeviationis
smallerthanthevalueof
H05-21andtheposition
referenceafterfilteringis
0

2:Theabsolutevalue
ofpositiondeviationis
smallerthanthevalueof
H05-21andtheposition
referencebeforefiltering
is0

3:Theabsolutevalue
ofpositiondeviationis
smallerthanthevalueof
H05-21/H05-22andthe
positionreferenceis0,
andthepositioningcom-
pleted/nearsignalishold
forthetimesetinH05-60

- 0
Immedi-
ately

Duringopera-
tion

P
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Para. Name ValueRange Unit Default
Effective
Time

SettingCondi-
tion

Related
Mode

H05-21
Positioningcom-
pletedthreshold

1to65535

En-
cod-
er/
Ref-
er-
ence
unit

734
Immedi-
ately

Duringopera-
tion

P

H05-22
Positioningnear
threshold

1to65535

En-
cod-
er/
Ref-
er-
ence
unit

65535
Immedi-
ately

Duringopera-
tion

P

H05-23
Interruptposi-
tioningselection

0:Disabled

1:Enabled
- 0

Nextpow-
er-on

Atstop P

H05-24
Displacementof
interruptposi-
tioning

0to1073741824

Ref-
er-
ence
unit

10000
Immedi-
ately

Duringopera-
tion

P

H05-26
Constantrunning
speedatinterrupt
positioning

0to6000 RPM 200
Immedi-
ately

Duringopera-
tion

P

H05-27

Acceleration/De-
celerationtimeof
interruptposi-
tioning

0to1000 ms 10
Immedi-
ately

Duringopera-
tion

P

H05-29

Interruptpo-
sitioningcan-
cellationsignal
selection

0:Disabled
1:Enabled

- 1
Immedi-
ately

Duringopera-
tion

P

H05-30 Homingselection

0:Disablehoming
1:Enablehomingthrough
HomingStartsignalinput
fromDI
2:Enableelectricalhom-
ingthroughHomingStart
signalinputfromDI
3:Starthomingimmedi-
atelyuponpower-on
4:Performhomingimme-
diately
5:Startelectricalhoming
6:Currentpositionas
home

- 0
Immedi-
ately

Duringopera-
tion

P
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Para. Name ValueRange Unit Default
Effective
Time

SettingCondi-
tion

Related
Mode

H05-31 Homingmode

0:Forwardhoming,deceler-
ationpointandhomebeing
positivelimitswitch
1:Reversehoming,deceler-
ationpointandhomebeing
homeswitch
2:Forwardhoming,deceler-
ationpointandhomebeing
motorZsignal
3:Reversehoming,deceler-
ationpointandhomebeing
motorZsignal
4:Forwardhoming,decelera-
tionpointbeinghomeswitch
andhomebeingmotorZ
signal
5:Reversehoming,decelera-
tionpointbeinghomeswitch
andhomebeingmoorZ
signal

6:Forwardhoming,deceler-
ationpointandhomebeing
positivelimitswitch

7:Reversehoming,deceler-
ationpointandhomebeing
negativelimitswitch

8:Forwardhoming,decelera-
tionpointbeingpositivelimit
switchandhomebeingmotor
Zsignal

9:Reversehoming,decelera-
tionpointbeingnegativelimit
switchandhomebeingmotor
Zsignal

10:Forwardhoming,de-
celerationpointandhome
beingmechanicalfinallimit
position

11:Reversehoming,de-
celerationpointandhome
beingmechanicalfinallimit
position

12:Forwardhoming,deceler-
ationpointbeingmechanical
finallimitpositionandhome
beingmotorZsignal

13:Reversehoming,deceler-
ationpointbeingmechanical
finallimitpositionandhome
beingmotorZsignal

- 0
Immedi-
ately

Atstop P

H05-32
Speedofhigh-
speedhoming

0to3000 RPM 100
Immedi-
ately

Duringopera-
tion

P

H05-33
Speedoflow-
speedhoming

0to1000 RPM 10
Immedi-
ately

Duringopera-
tion

P

H05-34
Acceleration/
Decelerationtime
duringhoming

0to1000 ms 1000
Immedi-
ately

Atstop P

H05-35
Durationlimitof
homing

0to65535 ms 10000
Immedi-
ately

Atstop P
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Para. Name ValueRange Unit Default
Effective
Time

SettingCondi-
tion

Related
Mode

H05-36
Offsetofmechan-
icalhome

–1073741824to
+1073741824

Ref-
er-
ence
unit

0
Immedi-
ately

Atstop P

H05-38
Servopulseout-
putsource

0:Encoderfrequency-divi-
sionoutput
1:Pulsereferencesyn-
chronousoutput
2:Frequency-division
orsynchronousoutput
inhibited

- 0
Nextpow-
er-on

Atstop P

H05-39
Electronicgear
ratioswitchover
condition

0:Switchoverafterposi-
tionreference(reference
unit)iskept0for2.5ms

1:Switchoverinrealtime

- 0
Immedi-
ately

Atstop P

H05-40

Mechanicalhome
offsetandaction
uponactivelimit
signal

0:H05-36asthecoordi-
nateafterhoming,reverse
homingappliedafter
homingtriggeredagain
uponactivelimitsignal
1:H05-36astherela-
tiveoffsetafterhoming,
reversehomingapplied
afterhomingtriggered
againuponactivelimit
signal
2:H05-36asthecoordi-
nateafterhoming,reverse
homingappliedautomat-
icallyuponactivelimit
signal
3:H05-36astherela-
tiveoffsetafterhoming,
reversehomingapplied
automaticallyuponactive
limitsignal

- 0
Immedi-
ately

Atstop P

H05-41
Zpulseoutput
polarity

0:Positive(pulseZbeing
highlevel)
1:Negative(pulseZbeing
lowlevel)

- 1
Nextpow-
er-on

Atstop P

H05-43
Positionpulse
edge

0:Fallingedgevalid

1:Risingedgevalid
1 0

Nextpow-
er-on

Duringopera-
tion

PST

H05-46

Positionoffsetin
absoluteposition
linearmode(low
32bits)

–2147483648to
+2147483647

En-
coder
unit

0
Nextpow-
er-on

Atstop PST

H05-48

Positionoffsetin
absoluteposition
linearmode(high
32bits)

–2147483648to
+2147483647

En-
coder
unit

0
Nextpow-
er-on

Atstop PST

H05-50

Mechanicalgear
ratioin

absoluteposition
rotationmode
(numerator)

1to65535 1 65535
Immedi-
ately

Atstop ALL
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Para. Name ValueRange Unit Default
Effective
Time

SettingCondi-
tion

Related
Mode

H05-51

Mechanicalgear
ratioin

absoluteposition
rotationmode
(denominator)

1to65535 1 1
Immedi-
ately

Atstop ALL

H05-52

Pulsesperload
revolutionin
absoluteposition
rotationmode
(low32bits)

0to4294967295
En-
coder
unit

0
Immedi-
ately

Atstop ALL

H05-54

Pulsesperload
revolutionin
absoluteposition
rotationmode
(high32bits)

0to127
En-
coder

Unit
0

Immedi-
ately

Atstop ALL

H05-56
Speedthreshold
ofhomingupon
hit-and-stop

0to1000 RPM 2
Immedi-
ately

Duringopera-
tion

P

H05-58
Torquelimitof
hominguponhit-
and-stop

0to300.0 % 100.0%
Immedi-
ately

Duringopera-
tion

P

H05-59
Windowtimeof
positioningcom-
pleted

0to30000 ms 1
Immedi-
ately

Duringopera-
tion

P

H05-60
Holdingtimeof
positioningcom-
pleted

0to30000 ms 1
Immedi-
ately

Duringopera-
tion

P

H05-61

Numberofencod-
erfrequency-di-
visionpulses(32-
bit)

0to262143 P/r 0
Nextpow-
er-on

Atstop -

10.8 Group H06: Speed Control Parameters

Para. Name ValueRange Unit Default
Effective
Time

Setting

Condition
Related
Mode

H06-00
Sourceofmainspeed
referenceA

0:Digitalsetting(H06-
03)
1:AI1
2:AI2

- 0
Immedi-
ately

Atstop S

H06-01
Sourceofauxiliary
speedreferenceB

0:Digitalsetting(H06-
03)
1:AI1
2:AI2

3:0(invalid)

4:0(invalid)
5:Multi-speedreference

- 1
Immedi-
ately

Atstop S

H06-02 Speedreferencesource

0:Sourceofmainspeed
referenceA
1:Sourceofauxiliary
speedreferenceB
2:A+B
3:A/Bswitchover

4:Communication

- 0
Immedi-
ately

Atstop S
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Para. Name ValueRange Unit Default
Effective
Time

Setting

Condition
Related
Mode

H06-03
Speedreferencevalue
setthroughkeypad

–6000to+6000 RPM 200
Immedi-
ately

Duringopera-
tion

S

H06-04
Jogspeedreference
value

0to6000 RPM 100
Immedi-
ately

Duringopera-
tion

S

H06-05
Accelerationramptime
constantofspeedrefer-
ence

0to65535 ms 0
Immedi-
ately

Duringopera-
tion

S

H06-06
Decelerationramptime
constantofspeedrefer-
ence

0to65535 ms 0
Immedi-
ately

Duringopera-
tion

S

H06-07 Max.speedlimit 0to6000 RPM 6000
Immedi-
ately

Duringopera-
tion

S

H06-08 Positivespeedlimit 0to6000 RPM 6000
Immedi-
ately

Duringopera-
tion

S

H06-09 Negativespeedlimit 0to6000 RPM 6000
Immedi-
ately

Duringopera-
tion

S

H06-11
Torquefeedforward
control

0:Notorquefeedfor-
ward
1:Internaltorquefeed-
forward

- 1
Immedi-
ately

Duringopera-
tion

PS

H06-15
Zeroclampspeed
threshold

0to6000 RPM 10
Immedi-
ately

Duringopera-
tion

S

H06-16 Motorspeedthreshold 0to1000 RPM 20
Immedi-
ately

Duringopera-
tion

S

H06-17
Thresholdofspeed
matchingsignal

0to100 RPM 10
Immedi-
ately

Duringopera-
tion

S

H06-18
Thresholdofspeed
reachedsignal

10to6000 RPM 1000
Immedi-
ately

Duringopera-
tion

S

H06-19
Thresholdofzero
speedoutputsignal

1to6000 RPM 10
Immedi-
ately

Duringopera-
tion

S

10.9 Group H07: Torque Control Parameters

Thetorquereference100%correspondstotheratedmotortorque.

Para. Name ValueRange Unit
De-
fault

Effective
Time

Setting
Condition

Related
Mode

H07-00
Sourceofmaintorque
referenceA

0:Digitalsetting(H07-03)
1:AI1
2:AI2

- 0
Immedi-
ately

Atstop T

H07-01
Sourceofauxiliary
torquereferenceB

0:Digitalsetting(H07-03)
1:AI1
2:AI2

- 1
Immedi-
ately

Atstop T

H07-02
Torquereference
source

0:Sourceofmaintorque
referenceA

1:Sourceofauxiliary
torquereferenceB

2:A+B

3:A/Bswitchover

4:Communication

- 0
Immedi-
ately

Atstop T

H07-03
Torquereferenceset
throughkeypad

–300.0to+300.0 % 0
Immedi-
ately

During
operation

T

H07-05
Torquereferencefilter
timeconstant

0to30.00 ms 0.79
Immedi-
ately

During
operation

PST
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ParameterList

Para. Name ValueRange Unit
De-
fault

Effective
Time

Setting
Condition

Related
Mode

H07-06
2ndtorquereference
filtertimeconstant

0to30.00 ms 0.79
Immedi-
ately

During
operation

PST

H07-07 Torquelimitsource

0:Forward/Reverseinter-
naltorquelimit
1:Forward/Reverseexter-
naltorquelimit

(selectedthroughP-CLand
N-CL)
2:T-LMTasexternaltorque
limit
3:Smallerofforward/
reverseexternaltorque
limitandT-LMTasexternal
torquelimit

(selectedthroughP-CLand
N-CL)

4:Switchoverbetween
forward/reverseinternal
torquelimitandT-LMT
torquelimit

(selectedthroughP-CLand
N-CL)

- 0
Immedi-
ately

Atstop PST

H07-08 T-LMTselection
1:AI1
2:AI2

- 2
Immedi-
ately

Atstop PST

H07-09
Forwardinternal
torquelimit

0.0to300.0 % 300.0
Immedi-
ately

During
operation

PST

H07-10
Reverseinternaltorque
limit

0.0to300.0 % 300.0
Immedi-
ately

During
operation

PST

H07-11
Forwardexternal
torquelimit

0.0to300.0 % 300.0
Immedi-
ately

During
operation

PST

H07-12
Reverseexternaltorque
limit

0.0to300.0 % 300.0
Immedi-
ately

During
operation

PST

H07-17 Speedlimitsource

0:Internalspeedlimit

(inthetorquecontrol
mode)
1:V-LMTasexternalspeed
limit

2:Internalspeedlimitse-
lectedbetweenH07-19and
H07-20throughFunIN.36
(V-SEL)

- 0
Immedi-
ately

During
operation

T

H07-18 V-LMTselection
1:AI1
2:AI2

- 1
Immedi-
ately

During
operation

T

H07-19
Positivespeedlimit/
Speedlimit1inthe
torquecontrolmode

0to6000 RPM 3000
Immedi-
ately

During
operation

T

H07-20
Negativespeedlimit/
Speedlimit2inthe
torquecontrolmode

0to6000 RPM 3000
Immedi-
ately

During
operation

T

H07-21
Basevaluefortorque
reached

0.0to300.0 % 0.0
Immedi-
ately

During
operation

PST

H07-22
Validvaluefortorque
reached

0.0to300.0 % 20.0
Immedi-
ately

During
operation

PST
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ParameterList

Para. Name ValueRange Unit
De-
fault

Effective
Time

Setting
Condition

Related
Mode

H07-23
Invalidvaluefortorque
reached

0.0to300.0 % 10.0
Immedi-
ately

During
operation

PST

H07-40
Speedlimitwindowin
torquecontrol

0.5to30.0 ms 1.0
Immedi-
ately

During
operation

T

10.10 Group H08: Gain Parameters

Para. Name ValueRange Unit Default
Effective
Time

Setting
Condition

Related
Mode

H08-00 Speedloopgain 0.1to2000.0 Hz 25.0
Immedi-
ately

During
operation

PS

H08-01
Speedloopintegral
timeconstant

0.15to512.00 ms 31.83
Immedi-
ately

During
operation

PS

H08-02 Positionloopgain 0.0to2000.0 Hz 40.0
Immedi-
ately

During
operation

P

H08-03 2ndspeedloopgain 0.1to2000.0 Hz 40.0
Immedi-
ately

During
operation

PS

H08-04
2ndspeedloopinte-
graltimeconstant

0.15to512.00 ms 40.00
Immedi-
ately

During
operation

PS

H08-05
2ndpositionloop
gain

0.0to2000.0 Hz 64.0
Immedi-
ately

During
operation

P

H08-08
2ndgainmodeset-
ting

0:Fixedat1stgain,P/
PIswitchoverthrough
externalDI

1:Gainswitchover
basedonthecondi-
tiondefinedbyH08-
09

- 1
Immedi-
ately

During
operation

PST

H08-09
Gainswitchovercon-
dition

0:Fixedat1stgain
(PS)

1:Switchoverthrough
externalDI(PS)

2:Largetorquerefer-
ence(PS)

3:Largespeedrefer-
ence(PS)

4:Largespeedrefer-
encechangerate(PS)

5:Speedreference
high/low-speed
threshold(PS)

6:Largeposition
deviation(P)

7:Positionreference
available(P)

8:Positioningcom-
pleted(P)

9:Largeactualmotor
speed(P)

10:Positionreference
+Actualspeed(P)

- 0
Immedi-
ately

During
operation

PST

H08-10
Gainswitchoverde-
lay

0.0to1000.0 ms 5.0
Immedi-
ately

During
operation

PST
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Para. Name ValueRange Unit Default
Effective
Time

Setting
Condition

Related
Mode

H08-11 Gainswitchoverlevel 0to20000

Based
onthe
switcho-
vercon-
dition

50
Immedi-
ately

During
operation

PST

H08-12
Gainswitchoverdead
time

0to20000

Based
onthe
switcho-
vercon-
dition

30
Immedi-
ately

During
operation

PST

H08-13
Positiongainswi-
tchovertime

0.0to1000.0 ms 3.0
Immedi-
ately

During
operation

P

H08-15
Loadmomentofiner-
tiaratio

0.00to120.00 Multiple 1.00
Immedi-
ately

During
operation

PST

H08-18
Speedfeedforward
filtertimeconstant

0.00to64.00 ms 0.50
Immedi-
ately

During
operation

P

H08-19
Speedfeedforward
gain

0.0to100.0 % 0.0
Immedi-
ately

During
operation

P

H08-20
Torquefeedforward
filtertimeconstant

0.00to64.00 ms 0.50
Immedi-
ately

Atstop PS

H08-21
Torquefeedforward
gain

0.0to200.0 % 0.0
Immedi-
ately

During
operation

PS

H08-22
Speedfeedbackfilter
option

0:Averagefilteron
speedfeedback
inhibited

1:Twotimesofav-
eragefilteronspeed
feedback

2:Fourtimesofav-
eragefilteronspeed
feedback

3:Eighttimesofav-
eragefilteronspeed
feedback

4:Sixteentimesofav-
eragefilteronspeed
feedback

- 0
Immedi-
ately

Atstop PS

H08-23
Cutofffrequencyof
speedfeedbacklow-
passfilter

100to4000 Hz 4000
Immedi-
ately

During
operation

PS

H08-24
PDFFcontrolcoeffi-
cient

0.0to100.0 - 100.0
Immedi-
ately

During
operation

PS

10.11 Group H09: Automatic Gain Adjustment Parameters
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Para. Name ValueRange Unit Default
Effective
Time

SettingCon-
dition

Related
Mode

H09-00
Automaticgain
adjustment
mode

0:Disabled,gainparam-
etersadjustedmanually
1:Gainparameters
tunedautomatically
basedontherigidity
meter

2:Positioningmode.
Gainparametersare
tunedautomatically
basedontherigidity
metersetting

- 0
Immedi-
ately

Duringoper-
ation

PST

H09-01 Rigiditylevel 0to31 - 12
Immedi-
ately

Duringoper-
ation

PST

H09-02
Adaptivenotch
mode

0:Adaptivenotchno
longerupdated
1:Oneadaptivenotch

(3rdnotch)valid
2:Twoadaptivenotches

(3rdand4thnotches)
valid
3.Resonancepoint
testedonly,displayedin
H09-24
4:Valuesof3rdand
4thnotchesrestoredto
defaultsettings

- 0
Immedi-
ately

Duringoper-
ation

PST

H09-03
Onlineinertia
auto-tuning
mode

0:Onlineauto-tuning
disabled
1:Onlineauto-tuning
enabled,changingslow-
ly
2:Onlineauto-tuning
enabled,changingnor-
mally
3:Onlineauto-tuning
enabled,changing
quickly

- 0
Immedi-
ately

Duringoper-
ation

RST

H09-04
Low-frequency
resonancesup-
pressionmode

0:Vibrationfrequency
setmanually

1:Vibrationfrequency
setautomatically

- 0
Immedi-
ately

Duringoper-
ation

P

H09-05
Offlineinertia
auto-tuning
mode

0:Positive/Negative
trianglewavemode
1:Jogmode

- 0
Immedi-
ately

Atstop PST

H09-06
Max.speedof
inertiaauto-tun-
ing

100to1000 RPM 500
Immedi-
ately

Atstop PST

H09-07

Timeconstant
foraccelerating
tothemaximum
speedduringin-
ertiaauto-tuning

20to800 ms 125
Immedi-
ately

Atstop PST

H09-08
Inertiaauto-tun-
inginterval

50to10000 ms 800
Immedi-
ately

Atstop PST
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Para. Name ValueRange Unit Default
Effective
Time

SettingCon-
dition

Related
Mode

H09-09

Numberof
motorrevolu-
tionsperinertia
auto-tuning

0.00to2.00 r - - Atdisplay PST

H09-12
Frequencyofthe
1stnotch

50to4000 Hz 4000
Immedi-
ately

Duringoper-
ation

PS

H09-13
Widthlevelof
the1stnotch

0to20 - 2
Immedi-
ately

Duringoper-
ation

PS

H09-14
Depthlevelof
the1stnotch

0to99 - 0
Immedi-
ately

Duringoper-
ation

PS

H09-15
Frequencyofthe
2ndnotch

50to4000 Hz 4000
Immedi-
ately

Duringoper-
ation

PS

H09-16
Widthlevelof
the2ndnotch

0to20 - 2
Immedi-
ately

Duringoper-
ation

PS

H09-17
Depthlevelof
the2ndnotch

0to99 - 0
Immedi-
ately

Duringoper-
ation

PS

H09-18
Frequencyofthe
3rdnotch

50to4000 Hz 4000
Immedi-
ately

Duringoper-
ation

PS

H09-19
Widthlevelof
the3rdnotch

0to20 - 2
Immedi-
ately

Duringoper-
ation

PS

H09-20
Depthlevelof
the3rdnotch

0to99 - 0
Immedi-
ately

Duringoper-
ation

PS

H09-21
Frequencyofthe
4thnotch

50to4000 Hz 4000
Immedi-
ately

Duringoper-
ation

PS

H09-22
Widthlevelof
the4thnotch

0to20 - 2
Immedi-
ately

Duringoper-
ation

PS

H09-23
Depthlevelof
the4thnotch

0to99 - 0
Immedi-
ately

Duringoper-
ation

PS

H09-24
Auto-tunedreso-
nancefrequency

0to2 Hz 0 - Atdisplay PS

H09-30
Torquedistur-
bancecompen-
sationgain

0.0to100.0 % 0.0
Immedi-
ately

Duringoper-
ation

PS

H09-31

Filtertimecon-
stantoftorque
disturbance
observer

0.00to25.00 ms 0.50
Immedi-
ately

Duringoper-
ation

PS

H09-38
Low-frequency
resonancefre-
quency

1.0to100.0 Hz 100.0
Immedi-
ately

Duringoper-
ation

P

H09-39

Filtersettingof
low-frequency
resonancefre-
quency

0to10 - 2
Immedi-
ately

Duringoper-
ation

P

10.12 Group H0A: Fault and Protection Parameters

Para. Name ValueRange Unit Default
Effective
Time

Setting

Condition
Related
Mode

H0A-03
Retentiveupon
powerfailure

0:Disabled

1:Enabled
- 0

Immediate-
ly

During
operation

-

H0A-04
Motoroverload
protectiongain

50to300 % 100
Immediate-

ly
Atstop -
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Para. Name ValueRange Unit Default
Effective
Time

Setting

Condition
Related
Mode

H0A-08
Overspeedthresh-
old

0to10000 RPM 0
Immediate-

ly
During
operation

PST

H0A-09
Maximumposition
pulsefrequency

100to4000 kHz 4000
Immediate-

ly
Atstop P

H0A-10
Thresholdof
excessiveposition
deviation

1to1073741824

Encod-
er/

Refer-
ence
unit

3145728
Immediate-

ly
During
operation

P

H0A-12
Runawayprotec-
tionselection

0:Disabled

1:Enabled
- 1

Immediate-
ly

During
operation

PST

H0A-16

Thresholdof
low-frequency
resonanceposition
deviation

1to1000
Encoder
unit

5
Immediate-

ly
During
operation

P

H0A-17
Positionsetting
unit

0:Encoderunit

1:Reference
unit

- 0
Immediate-

ly
Atstop P

H0A-19
DI8filtertimecon-
stant

0to255 25ns 80
Nextpow-
er-on

Atstop -

H0A-20
DI9filtertimecon-
stant

0to255 25ns 80
Nextpow-
er-on

Atstop -

H0A-24
Filtertimeconstant
oflow-speedpulse
inputpin

0to255 25ns 30
Nextpow-
er-on

Atstop P

H0A-25
Filtertimeconstant
ofspeedfeedback
displayvalue

0to5000 ms 50
Immediate-

ly
Atstop -

H0A-26

Motoroverload
warning(E909.0)/
fault(E620.0)selec-
tion

0:Notshield
1:Shield

- 0
Immediate-

ly
Atstop -

H0A-27
SpeedDOfilter
timeconstant

0to5000 ms 10
Immediate-

ly
Atstop -

H0A-28
Quadratureen-
coderfiltertime
constant

0to255 25ns 30
Nextpow-
er-on

Atstop -

H0A-30
Filtertimecon-
stantofhigh-speed
pulseinputpin

0to255 25ns 3
Nextpow-
er-on

Atstop P

H0A-32

Timewindow
oflockedrotor
over-temperature
protection

10to65535 ms 200
Immediate-

ly
During
operation

-

H0A-33
Lockedrotor
over-temperature
protection

0:Disabled

1:Enabled
- 1

Immediate-
ly

During
operation

-

H0A-36
Encodermulti-
turnoverflowfault
selection

0:Nothide

1:Hide
- 0

Immediate-
ly

Atstop
ALL
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Para. Name ValueRange Unit Default
Effective
Time

Setting

Condition
Related
Mode

H0A-40 Softlimitfunction

0:Disabled

1:Enabledim-
mediatelyafter
power-on

2:Enabledafter
homing

1 0
Immediate-

ly
Atstop PST

H0A-41
Softlimitmaxi-
mumvalue

–2147483648to
+2147483647

Refer-
ence
unit

2147483647
Immediate-

ly
Atstop PST

H0A-43
Softlimitminimum
value

–2147483648to
+2147483647

Refer-
ence
unit

–2147483648
Immediate-

ly
Atstop PST

H0A-47
Brakeprotection
detectionfunction

0:Disabled

1:Enabled
- 1

Immediate-
ly

During
operation

ALL

H0A-48
Detectedgravity
loadvalue

0to300.0 % 30.0
Immediate-

ly
During
operation

ALL

10.13 Group H0B: Monitoring Parameters

Para. Name ValueRange Unit Default
Effective
Time

Setting
Condition

Related
Mode

H0B-00 Actualmotorspeed - RPM - - Atdisplay PST
H0B-01 Speedreference - RPM - - Atdisplay PS

H0B-02
Internaltorquereference

(relativetotherated
torque)

- % - - Atdisplay PST

H0B-03 MonitoredDIstatus - - - - Atdisplay PST

H0B-05 MonitoredDOstatus - - - - Atdisplay PST

H0B-07
Absolutepositioncount-
er

(32-bitdecimalnumber)
-

Refer-
ence
unit

- - Atdisplay PST

H0B-09
Mechanicalangle

(pulsesstartingfromthe
home)

-
Encod-
erunit

- - Atdisplay PST

H0B-10 Electricalangle - ° - - Atdisplay PST

H0B-11
Speedcorrespondingto
thepositionreference

- RPM - - Atdisplay P

H0B-12 Averageloadratio - % - Atdisplay PST

H0B-13
Inputpulsereference
counter

(32-bitdecimalnumber)
-

Refer-
ence
unit

- - Atdisplay P

H0B-15
Encoderpositionde-
viationcounter(32-bit
decimalnumber)

-
Encod-
erunit

- - Atdisplay P

H0B-17
Feedbackpulsecounter

(32-bitdecimalnumber)
-

Encod-
erunit

- - Atdisplay PST

H0B-19
Totalpower-ontime

(32-bitdecimalnumber)
- s - - Atdisplay PST

H0B-21 AI1samplingvoltage - V - - Atdisplay PST
H0B-22 AI2samplingvoltage - V - - Atdisplay PST
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Para. Name ValueRange Unit Default
Effective
Time

Setting
Condition

Related
Mode

H0B-24
RMSvalueofphasecur-
rent

- A - - Atdisplay PST

H0B-26 Busvoltage - V - - Atdisplay PST
H0B-27 Moduletemperature - ºC - - Atdisplay PST

H0B-33 Faultlog

0:Currentfault

1:Lastfault
2:Last2ndfault
...
9:Last9thfault

- 0
Immedi-
ately

During
operation

PST

H0B-34 Codeoftheselectedfault - - - - Atdisplay PST

H0B-35
Timestampuponoccur-
renceoftheselectedfault

- s   - Atdisplay PST

H0B-37
Motorspeeduponoccur-
renceoftheselectedfault

- RPM - - Atdisplay PST

H0B-38
MotorphaseUcurrent
uponoccurrenceofthe
selectedfault

- A - - Atdisplay PST

H0B-39
MotorphaseVcurrent
uponoccurrenceofthe
selectedfault

- A - - Atdisplay PST

H0B-40
Busvoltageuponoccur-
renceoftheselectedfault

- V - - Atdisplay PST

H0B-41
Inputterminalstatus
uponoccurrenceofthe
selectedfault

- - - - Atdisplay PST

H0B-42
Outputterminalstatus
uponoccurrenceofthe
selectedfault

- - - - Atdisplay PST

H0B-53
Positiondeviationcount-
er

-
Refer-
ence
unit

- - Atdisplay P

H0B-55
Actualmotorspeed(in
0.1RPM)

- RPM - - Atdisplay PST

H0B-58
Mechanicalabsolute
position(low32bits)

-
Encod-
erunit

0 - Atdisplay ALL

H0B-60
Mechanicalabsolute
position(high32bits)

-
Encod-
erunit

0 - Atdisplay ALL

H0B-64
Real-timepositionrefer-
encecounter

-
Refer-
ence
unit

- - Atdisplay PST

H0B-70
Numberofabsoluteen-
coderrevolutions

- r 0 - Atdisplay ALL

H0B-71
Positionoftheabsolute
encoderwithinoneturn

-
Encod-
er

Unit
0 - Atdisplay ALL

H0B-77
Absolutepositionof
absoluteencoder(low32
bits)

-
Encod-
er

Unit
0 - Atdisplay ALL

H0B-79
Absolutepositionofab-
soluteencoder(high32
bits)

-
Encod-
er

Unit
0 - Atdisplay ALL

H0B-81
Single-turnpositionof
therotatingload(low32
bits)

-
Encod-
erunit

0 - Atdisplay ALL
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Para. Name ValueRange Unit Default
Effective
Time

Setting
Condition

Related
Mode

H0B-83
Single-turnpositionof
therotatingload(high32
bits)

-
Encod-
erunit

0 - Atdisplay ALL

H0B-85
Single-turnpositionof
therotatingload

-
Refer-
ence
unit

0 - Atdisplay ALL

10.14 Group H0C: Communication Parameters

Para. Name ValueRange Unit Default
Effective
Time

Setting
Condition

Related
Mode

H0C-00 Servoaxisaddress
1to127
0:Broadcastaddress

- 1
Immedi-
ately

During
operation

PST

H0C-02
Baudrateofthe
serialport

0:2400kbp/s

1:4800kbp/s

2:9600kbp/s

3:19200kbp/s

4:38400kbp/s

5:57600kbp/s

- 5
Immedi-
ately

During
operation

PST

H0C-03
Modbusdatafor-
mat

0:Noparity,2stopbits
1:Evenparity,1stopbit
2:Oddparity,1stopbit
3:Noparity,1stopbit

- 0
Immedi-
ately

During
operation

PST

H0C-08
CANcommunica-
tionrate

0:20k

1:50k

2:100k

3:125k

4:250k

5:500k

6:1M

7:1M

- 5
Immedi-
ately

During
operation

PST

H0C-09
Communication
VDI

0:Disabled
1:Enabled

- 0
Immedi-
ately

Atstop PST

H0C-10
VDIdefaultvalue
uponpower-on

Bit0:VDI1defaultvalue
…
Bit15:VDI16defaultvalue

- 0
Nextpow-
er-on

During
operation

PST

H0C-11
Communication
VDO

0:Disabled
1:Enabled

- 0
Immedi-
ately

Atstop PST

H0C-12
Defaultlevelofthe
VDOallocatedwith
function0

Bit0:VDO1defaultvalue
…
Bit15:VDO16default
value

- 0
Immedi-
ately

Atstop PST

H0C-13

Updateparameters
writtenthrough
Modbuscommuni-
cationtoEEPROM

0:Notupdateparameters
toEEPROM
1:Updateparameters
exceptforgroupsH0B
andH0DtoEEPROM

- 1
Immedi-
ately

During
operation

PST
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Para. Name ValueRange Unit Default
Effective
Time

Setting
Condition

Related
Mode

H0C-14 Modbuserrorcode

Newprotocol:
0x0001:Illegalcommand
code
0x0002:Illegaldataad-
dress
0x0003:Illegaldata
0x0004:Slavedevicefault

Previousprotocol:
0x0002:Command
codenotbeing0x03/0x-
06/0x10
0x0004:CRCchecksum
receivedandcalculated
byservodrivedifferent
fromchecksumindata
frame
0x0008:Accessedparam-
eternotexist
0x0010:Writtenparame-
tervalueexceedinglimits
0x0080-:Writtenparame-
termodifiableonlyinthe
stopstatebutservodrive
beingintherunningstate

1 - - Atdisplay -

H0C-13

Updateparameters
writtenthrough
CANcommunica-
tiontoEEPROM

0:Notupdateparameters
toEEPROM
1:Updateparameters
exceptforgroupsH0B
andH0DtoEEPROM

- 0
Immedi-
ately

During
operation

PST

H0C-25
Modbusresponse
delay

0to5000 ms 1
Immedi-
ately

During
operation

PST

H0C-26
SequenceofMod-
buscommunication
databits

0:Upperbitsarefollowed
bylowerbits
1:Lowerbitsarefollowed
byupperbits

1 1
Immedi-
ately

During
operation

PST

H0C-30
Modbuserrorframe
format

0:Previousprotocol
1:Newprotocol(stan-
dard)

1 1
Immedi-
ately

During
operation

PST

10.15 Group H0D: Auxiliary Function Parameters

Para. Name ValueRange Unit Default
Effective
Time

Setting
Condition

RelatedMode

H0D-00 Softwarereset
0:Nooperation
1:Enabled

- 0
Immedi-
ately

Atstop -

H0D-01 Faultreset
0:Nooperation
1:Enabled

- 0
Immedi-
ately

Atstop -

H0D-02
Offlineinertia
auto-tuning

- - -
Immedi-
ately

During
operation

-

H0D-03
Reservedparame-
ter

- - - - - -

H0D-05 Emergencystop
0:Nooperation
1:Enabled

- 0
Immedi-
ately

During
operation

-

H0D-10
Automaticadjust-
mentofanalog
channel

0:Nooperation
1:AI1adjustment
2:AI2adjustment

- 0
Immedi-
ately

Atstop -
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Para. Name ValueRange Unit Default
Effective
Time

Setting
Condition

RelatedMode

H0D-11 Jogtrialrun (withfilter) - - - - -

H0D-17
ForcedDI/DO
selection

0:Nooperation

1:ForcedDIenabled,
forcedDOdisabled

2:ForcedDOenabled,
forcedDIdisabled

3:ForcedDIandDO
enabled

- 0
Immedi-
ately

During
operation

-

H0D-18 ForcedDIsetting 0to0x01FF - 0x01FF
Immedi-
ately

During
operation

-

H0D-19 ForcedDOsetting 0to0x001F - 0
Immedi-
ately

During
operation

-

H0D-20
Absoluteencoder
resetselection

0:Nooperation

1:Resetfaultsand
multi-turndata

2:Resetfaultsand
multi-turndata

- 0
Immedi-
ately

Atstop
ALL

H0D-24
Gravityloadau-
to-tuning

0:Disabled

1:Enabled
- 0

Immedi-
ately

During
operation

-

10.16 Group H0F: Fully Closed-Loop Parameters

Para. Name ValueRange Unit
Default

Setting

Effective

Time
Setting
Condition

Related
Mode

H0F-00
Encoderfeedback
mode

0to2 - 0 Immediately Atstop P

H0F-01
Externalencoder
operationmode

0:Standardrun-
ningdirection
1:Reverserun-
ningdirection

- 0 Immediately Atstop P

H0F-04
Externalencoder
pulsesperrevolution

0to
1073741824

External
encoder
unit

10000
Nextpow-
er-on

Atstop P

H0F-08
Excessiveposition
deviationinfully
closed-loopmode

0to
1073741824

External
encoder
unit

10000 Immediately
During
operation

P

H0F-10 Meaning 0to100 r 0 Immediately
During
operation

P

H0F-13
Compoundvibration
suppressionfilter
timeconstant

0to6553.5 ms 0 Immediately
During
operation

P

H0F-16
Fullyclosed-loop
positiondeviation
counter

–1073741824to
+1073741824

External
encoder
unit

0 - Atdisplay P

H0F-18
Internalencoder
feedbackpulse
counter

–1073741824to
+1073741824

External
encoder
unit

0 - Atdisplay P

H0F-20
Externalencoder
feedbackpulse
counter

–1073741824to
+1073741824

External
encoder
unit

0 - Atdisplay P

10.17 Group H11: Multi-Position Parameters
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Para. Name ValueRange Unit Default
Effective
Time

Setting
Condi-
tion

Related
Mode

H11-00
Multi-position
runningmode

0:Stopafterrunningfor
onecycle

(numberofdisplacements
definedbyH11-01)
1:Cyclicoperation

(numberofdisplacement
definedbyH11-01)
2:DI-basedoperation

(definedbyDI)
3:Sequentialoperation

(numberofdisplacements
definedbyH11-01)

- 1
Immediate-

ly
Atstop P

H11-01
Numberofposi-
tionreferences

1to16 - 1
Immediate-

ly
Atstop P

H11-02
Startposition
uponrestartafter
pause

Validinmodesotherthan
theDImode
0:Continuetoexecutethe
restofthepositions
1:Startfromthe1stposi-
tion

- 0
Immediate-

ly
Atstop P

H11-03 Timeunit
0:ms
1:s

- 0
Immediate-

ly
Atstop P

H11-04
Displacement
referencetype

0:Relativedisplacement
reference

1:Absolutedisplacement
reference

- 0
Immediate-

ly
Atstop P

H11-05
Startposition
ofsequential
running

0to16 - 0
Immediate-

ly
Atstop P

H11-12 1stdisplacement
–1073741824to
+1073741824

Refer-
ence
unit

10000
Immediate-

ly

During
opera-
tion

P

H11-14
Max.running
speedof1st
displacement

1to6000 RPM 200
Immediate-

ly

During
opera-
tion

P

H11-15

Acceleration/De-
celerationtime
of1stdisplace-
ment

0to65535 ms(s) 10
Immediate-

ly

During
opera-
tion

P

H11-16
Waitingtimeaf-
ter1stdisplace-
ment

0to10000 ms(s) 10
Immediate-

ly

During
opera-
tion

P

H11-17
2nddisplace-
ment

–1073741824to
+1073741824

Refer-
ence
unit

10000
Immediate-

ly

During
opera-
tion

P

H11-19
Max.running
speedof2nd
displacement

1to6000 RPM 200
Immediate-

ly

During
opera-
tion

P

H11-20

Acceleration/De-
celerationtime
of2nddisplace-
ment

0to65535 ms(s) 10
Immediate-

ly

During
opera-
tion

P
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Para. Name ValueRange Unit Default
Effective
Time

Setting
Condi-
tion

Related
Mode

H11-21
Waitingtimeaf-
ter2nddisplace-
ment

0to10000 ms(s) 10
Immediate-

ly

During
opera-
tion

P

H11-22
3rddisplace-
ment

–1073741824to
+1073741824

Refer-
ence
unit

10000
Immediate-

ly

During
opera-
tion

P

H11-24
Max.running
speedof3rd
displacement

1to6000 RPM 200
Immediate-

ly

During
opera-
tion

P

H11-25

Acceleration/De-
celerationtime
of3rddisplace-
ment

0to65535 ms(s) 10
Immediate-

ly

During
opera-
tion

P

H11-26
Waitingtimeaf-
ter3rddisplace-
ment

0to10000 ms(s) 10
Immediate-

ly

During
opera-
tion

P

H11-27
4thdisplace-
ment

–1073741824to
+1073741824

Refer-
ence
unit

10000
Immediate-

ly

During
opera-
tion

P

H11-29
Max.running
speedof4th
displacement

1to6000 RPM 200
Immediate-

ly

During
opera-
tion

P

H11-30

Acceleration/De-
celerationtime
of4thdisplace-
ment

0to65535 ms(s) 10
Immediate-

ly

During
opera-
tion

P

H11-31
Waitingtimeaf-
ter4thdisplace-
ment

0to10000 ms(s) 10
Immediate-

ly

During
opera-
tion

P

H11-32
5thdisplace-
ment

–1073741824to
+1073741824

Refer-
ence
unit

10000
Immediate-

ly

During
opera-
tion

P

H11-34
Max.running
speedof5th
displacement

1to6000 RPM 200
Immediate-

ly

During
opera-
tion

P

H11-35

Acceleration/De-
celerationtime
of5thdisplace-
ment

0to65535 ms(s) 10
Immediate-

ly

During
opera-
tion

P

H11-36
Waitingtimeaf-
ter5thdisplace-
ment

0to10000 ms(s) 10
Immediate-

ly

During
opera-
tion

P

H11-37
6thdisplace-
ment

–1073741824to
+1073741824

Refer-
ence
unit

10000
Immediate-

ly

During
opera-
tion

P

H11-39
Max.running
speedof6th
displacement

1to6000 RPM 200
Immediate-

ly

During
opera-
tion

P

H11-40

Acceleration/De-
celerationtime
of6thdisplace-
ment

0to65535 ms(s) 10
Immediate-

ly

During
opera-
tion

P

H11-41
Waitingtimeaf-
ter6thdisplace-
ment

0to10000 ms(s) 10
Immediate-

ly

During
opera-
tion

P
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Para. Name ValueRange Unit Default
Effective
Time

Setting
Condi-
tion

Related
Mode

H11-42
7thdisplace-
ment

–1073741824to
+1073741824

Refer-
ence
unit

10000
Immediate-

ly

During
opera-
tion

P

H11-44
Max.running
speedof7th
displacement

1to6000 RPM 200
Immediate-

ly

During
opera-
tion

P

H11-45

Acceleration/De-
celerationtime
of7thdisplace-
ment

0to65535 ms(s) 10
Immediate-

ly

During
opera-
tion

P

H11-46
Waitingtimeaf-
ter7thdisplace-
ment

0to10000 ms(s) 10
Immediate-

ly

During
opera-
tion

P

H11-47
8thdisplace-
ment

–1073741824to
+1073741824

Refer-
ence
unit

10000
Immediate-

ly

During
opera-
tion

P

H11-49
Max.running
speedof8th
displacement

1to6000 RPM 200
Immediate-

ly

During
opera-
tion

P

H11-50

Acceleration/De-
celerationtime
of8thdisplace-
ment

0to65535 ms(s) 10
Immediate-

ly

During
opera-
tion

P

H11-51
Waitingtimeaf-
ter8thdisplace-
ment

0to10000 ms(s) 10
Immediate-

ly

During
opera-
tion

P

H11-52
9thdisplace-
ment

–1073741824to
+1073741824

Refer-
ence
unit

10000
Immediate-

ly

During
opera-
tion

P

H11-54
Max.running
speedof9th
displacement

1to6000 RPM 200
Immediate-

ly

During
opera-
tion

P

H11-55

Acceleration/De-
celerationtime
of9thdisplace-
ment

0to65535 ms(s) 10
Immediate-

ly

During
opera-
tion

P

H11-56
Waitingtimeaf-
ter9thdisplace-
ment

0to10000 ms(s) 10
Immediate-

ly

During
opera-
tion

P

H11-57
10thdisplace-
ment

–1073741824to
+1073741824

Refer-
ence
unit

10000
Immediate-

ly

During
opera-
tion

P

H11-59

Maximumspeed
of10thdisplace-
ment



1to6000 RPM 200
Immediate-

ly

During
opera-
tion

P

H11-60

Acceleration/De-
celerationtime
of10thdisplace-
ment

0to65535 ms(s) 10
Immediate-

ly

During
opera-
tion

P

H11-61
Waitingtimeaf-
ter10thdisplace-
ment

0to10000 ms(s) 10
Immediate-

ly

During
opera-
tion

P
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Para. Name ValueRange Unit Default
Effective
Time

Setting
Condi-
tion

Related
Mode

H11-62
11thdisplace-
ment

–1073741824to
+1073741824

Refer-
ence
unit

10000
Immediate-

ly

During
opera-
tion

P

H11-64

Maximumspeed
of11thdisplace-
ment



1to6000 RPM 200
Immediate-

ly

During
opera-
tion

P

H11-65

Acceleration/De-
celerationtime
of11thdisplace-
ment

0to65535 ms(s) 10
Immediate-

ly

During
opera-
tion

P

H11-66
Waitingtimeaf-
ter11thdisplace-
ment

0to10000 ms(s) 10
Immediate-

ly

During
opera-
tion

P

H11-67
12thdisplace-
ment

–1073741824to
+1073741824

Refer-
ence
unit

10000
Immediate-

ly

During
opera-
tion

P

H11-69

Maximumspeed
of12thdisplace-
ment



1to6000 RPM 200
Immediate-

ly

During
opera-
tion

P

H11-70

Acceleration/De-
celerationtime
of12thdisplace-
ment

0to65535 ms(s) 10
Immediate-

ly

During
opera-
tion

P

H11-71
Waitingtimeaf-
ter12thdisplace-
ment

0to10000 ms(s) 10
Immediate-

ly

During
opera-
tion

P

H11-72
13thdisplace-
ment

–1073741824to
+1073741824

Refer-
ence
unit

10000
Immediate-

ly

During
opera-
tion

P

H11-74

Maximumspeed
of13thdisplace-
ment



1to6000 RPM 200
Immediate-

ly

During
opera-
tion

P

H11-75

Acceleration/De-
celerationtime
of13thdisplace-
ment

0to65535 ms(s) 10
Immediate-

ly

During
opera-
tion

P

H11-76
Waitingtimeaf-
ter13thdisplace-
ment

0to10000 ms(s) 10
Immediate-

ly

During
opera-
tion

P

H11-77
14thdisplace-
ment

–1073741824to
+1073741824

Refer-
ence
unit

10000
Immediate-

ly

During
opera-
tion

P

H11-79

Maximumspeed
of14thdisplace-
ment



1to6000 RPM 200
Immediate-

ly

During
opera-
tion

P

H11-80

Acceleration/De-
celerationtime
of14thdisplace-
ment

0to65535 ms(s) 10
Immediate-

ly

During
opera-
tion

P
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Para. Name ValueRange Unit Default
Effective
Time

Setting
Condi-
tion

Related
Mode

H11-81
Waitingtimeaf-
ter14thdisplace-
ment

0to10000 ms(s) 10
Immediate-

ly

During
opera-
tion

P

H11-82
15thdisplace-
ment

–1073741824to
+1073741824

Refer-
ence
unit

10000
Immediate-

ly

During
opera-
tion

P

H11-84

Maximumspeed
of15thdisplace-
ment



1to6000 RPM 200
Immediate-

ly

During
opera-
tion

P

H11-85

Acceleration/De-
celerationtime
of15thdisplace-
ment

0to65535 ms(s) 10
Immediate-

ly

During
opera-
tion

P

H11-86
Waitingtimeaf-
ter15thdisplace-
ment

0to10000 ms(s) 10
Immediate-

ly

During
opera-
tion

P

H11-87
16thdisplace-
ment

–1073741824to
+1073741824

Refer-
ence
unit

10000
Immediate-

ly

During
opera-
tion

P

H11-89

Maximumspeed
of16thdisplace-
ment



1to6000 RPM 200
Immediate-

ly

During
opera-
tion

P

H11-90

Acceleration/De-
celerationtime
of16thdisplace-
ment

0to65535 ms(s) 10
Immediate-

ly

During
opera-
tion

P

H11-91
Waitingtimeaf-
ter16thdisplace-
ment

0to10000 ms(s) 10
Immediate-

ly

During
opera-
tion

P

10.18 Group H12: Multi-Speed Parameters

Para. Name ValueRange Unit Default
Effective
Time

Setting
Condition

Related
Mode

H12-00
Multi-speedref-
erencerunning
mode

0:Stopafterrunningfor
onecycle

(numberofspeedsselect-
ablethroughH12-01)
1:Cyclicoperation

Stopafterrunningforone
cycle(numberofspeeds
selectablethroughH12-
01)
2:Switchoverthrough
externalDI

- 1
Immedi-
ately

Atstop S

H12-01
Numberof
speeds

1to16 - 16
Immedi-
ately

Atstop S

H12-02
Runningtime
unit

0:s
1:min

- 0
Immedi-
ately

Atstop S

H12-03
Acceleration
time1

0to65535 ms 10
Immedi-
ately

Atstop S
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Para. Name ValueRange Unit Default
Effective
Time

Setting
Condition

Related
Mode

H12-04
Deceleration
time1

0to65535 ms 10
Immedi-
ately

Atstop S

H12-05
Acceleration
time2

0to65535 ms 50
Immedi-
ately

Atstop S

H12-06
Deceleration
time2

0to65535 ms 50
Immedi-
ately

Atstop S

H12-07
Acceleration
time3

0to65535 ms 100
Immedi-
ately

Atstop S

H12-08
Deceleration
time3

0to65535 ms 100
Immedi-
ately

Atstop S

H12-09
Acceleration
time4

0to65535 ms 150
Immedi-
ately

Atstop S

H12-10
Deceleration
time4

0to65535 ms 150
Immedi-
ately

Atstop S

H12-20
1stspeedrefer-
ence

–6000to+6000 RPM 0
Immedi-
ately

Atstop S

H12-21
Runningtime
ofthe1stspeed
reference

0to6553.5 s(min) 5.0
Immedi-
ately

Atstop S

H12-22

Acceleration/De-
celerationtime
of1stspeed
reference

0:Zeroacceleration/decel-
erationtime
1:Acceleration/Decelera-
tiontime1
2:Acceleration/Decelera-
tiontime2
3:Acceleration/Decelera-
tiontime3
4:Acceleration/Decelera-
tiontime4

- 0
Immedi-
ately

Atstop S

H12-23
2ndspeedrefer-
ence

–6000to+6000 RPM 100
Immedi-
ately

Atstop S

H12-24
Runningtimeof
the2ndspeed
reference

0to6553.5 s(min) 5.0
Immedi-
ately

Atstop S

H12-25

Acceleration/De-
celerationtime
of2ndspeed
reference

0:Zeroacceleration/decel-
erationtime
1:Acceleration/Decelera-
tiontime1
2:Acceleration/Decelera-
tiontime2
3:Acceleration/Decelera-
tiontime3
4:Acceleration/Decelera-
tiontime4

- 0
Immedi-
ately

Atstop S

H12-26
3rdspeedrefer-
ence

–6000to+6000 RPM 300
Immedi-
ately

Atstop S

H12-27
Runningtimeof
the3rdspeed
reference

0to6553.5 s(min) 5.0
Immedi-
ately

Atstop S
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H12-28

Acceleration/De-
celerationtime
of3rdspeed
reference

0:Zeroacceleration/decel-
erationtime
1:Acceleration/Decelera-
tiontime1
2:Acceleration/Decelera-
tiontime2
3:Acceleration/Decelera-
tiontime3
4:Acceleration/Decelera-
tiontime4

- 0
Immedi-
ately

Atstop S

H12-29
4thspeedrefer-
ence

–6000to+6000 RPM 500
Immedi-
ately

Atstop S

H12-30
Runningtimeof
the4thspeed
reference

0to6553.5 s(min) 5.0
Immedi-
ately

Atstop S

H12-31

Acceleration/De-
celerationtime
of4thspeed
reference

0:Zeroacceleration/decel-
erationtime
1:Acceleration/Decelera-
tiontime1
2:Acceleration/Decelera-
tiontime2
3:Acceleration/Decelera-
tiontime3
4:Acceleration/Decelera-
tiontime4

- 0
Immedi-
ately

Atstop S

H12-32
5thspeedrefer-
ence

–6000to+6000 RPM 700
Immedi-
ately

Atstop S

H12-33
Runningtimeof
the5thspeed
reference

0to6553.5 s(min) 5.0
Immedi-
ately

Atstop S

H12-34

Acceleration/De-
celerationtime
of5thspeed
reference

0:Zeroacceleration/decel-
erationtime
1:Acceleration/Decelera-
tiontime1
2:Acceleration/Decelera-
tiontime2
3:Acceleration/Decelera-
tiontime3
4:Acceleration/Decelera-
tiontime4

- 0
Immedi-
ately

Atstop S

H12-35
6thspeedrefer-
ence

–6000to+6000 RPM 900
Immedi-
ately

Atstop S

H12-36
Runningtimeof
the6thspeed
reference

0to6553.5 s(min) 5.0
Immedi-
ately

Atstop S

H12-37

Acceleration/De-
celerationtime
of6thspeed
reference

0:Zeroacceleration/decel-
erationtime
1:Acceleration/Decelera-
tiontime1
2:Acceleration/Decelera-
tiontime2
3:Acceleration/Decelera-
tiontime3
4:Acceleration/Decelera-
tiontime4

- 0
Immedi-
ately

Atstop S

H12-38
7thspeedrefer-
ence

–6000to+6000 RPM 600
Immedi-
ately

Atstop S
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H12-39
Runningtimeof
the7thspeed
reference

0to6553.5 s(min) 5.0
Immedi-
ately

Atstop S

H12-40

Acceleration/De-
celerationtime
of7thspeed
reference

0:Zeroacceleration/decel-
erationtime
1:Acceleration/Decelera-
tiontime1
2:Acceleration/Decelera-
tiontime2
3:Acceleration/Decelera-
tiontime3
4:Acceleration/Decelera-
tiontime4

- 0
Immedi-
ately

Atstop S

H12-41
8thspeedrefer-
ence

–6000to+6000 RPM 300
Immedi-
ately

Atstop S

H12-42
Runningtimeof
the8thspeed
reference

0to6553.5 s(min) 5.0
Immedi-
ately

Atstop S

H12-43

Acceleration/De-
celerationtime
of8thspeed
reference

0:Zeroacceleration/decel-
erationtime
1:Acceleration/Decelera-
tiontime1
2:Acceleration/Decelera-
tiontime2
3:Acceleration/Decelera-
tiontime3
4:Acceleration/Decelera-
tiontime4

- 0
Immedi-
ately

Atstop S

H12-44
9thspeedrefer-
ence

–6000to+6000 RPM 100
Immedi-
ately

Atstop S

H12-45
Runningtimeof
the9thspeed
reference

0to6553.5 s(min) 5.0
Immedi-
ately

Atstop S

H12-46

Acceleration/De-
celerationtime
of9thspeed
reference

0:Zeroacceleration/decel-
erationtime
1:Acceleration/Decelera-
tiontime1
2:Acceleration/Decelera-
tiontime2
3:Acceleration/Decelera-
tiontime3
4:Acceleration/Decelera-
tiontime4

- 0
Immedi-
ately

Atstop S

H12-47
10thspeedrefer-
ence

–6000to+6000 RPM –100
Immedi-
ately

Atstop S

H12-48
Runningtimeof
the10thspeed
reference

0to6553.5 s(min) 5.0
Immedi-
ately

Atstop S
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H12-49

Acceleration/De-
celerationtime
of10thspeed
reference

0:Zeroacceleration/decel-
erationtime
1:Acceleration/Decelera-
tiontime1
2:Acceleration/Decelera-
tiontime2
3:Acceleration/Decelera-
tiontime3
4:Acceleration/Decelera-
tiontime4

- 0
Immedi-
ately

Atstop S

H12-50
11thspeedrefer-
ence

–6000to+6000 RPM –300
Immedi-
ately

Atstop S

H12-51
Runningtimeof
the11thspeed
reference

0to6553.5 s(min) 5.0
Immedi-
ately

Atstop S

H12-52

Acceleration/De-
celerationtime
of11thspeed
reference

0:Zeroacceleration/decel-
erationtime
1:Acceleration/Decelera-
tiontime1
2:Acceleration/Decelera-
tiontime2
3:Acceleration/Decelera-
tiontime3
4:Acceleration/Decelera-
tiontime4

- 0
Immedi-
ately

Atstop S

H12-53
12thspeedrefer-
ence

–6000to+6000 RPM –500
Immedi-
ately

Atstop S

H12-54
Runningtimeof
the12thspeed
reference

0to6553.5 s(min) 5.0
Immedi-
ately

Atstop S

H12-55

Acceleration/De-
celerationtime
of12thspeed
reference

0:Zeroacceleration/decel-
erationtime
1:Acceleration/Decelera-
tiontime1
2:Acceleration/Decelera-
tiontime2
3:Acceleration/Decelera-
tiontime3
4:Acceleration/Decelera-
tiontime4

- 0
Immedi-
ately

Atstop S

H12-56
13thspeedrefer-
ence

–6000to+6000 RPM –700
Immedi-
ately

Atstop S

H12-57
Runningtimeof
the13thspeed
reference

0to6553.5 s(min) 5.0
Immedi-
ately

Atstop S

H12-58

Acceleration/De-
celerationtime
of13thspeed
reference

0:Zeroacceleration/decel-
erationtime
1:Acceleration/Decelera-
tiontime1
2:Acceleration/Decelera-
tiontime2
3:Acceleration/Decelera-
tiontime3
4:Acceleration/Decelera-
tiontime4

- 0
Immedi-
ately

Atstop S

H12-59
14thspeedrefer-
ence

–6000to+6000 RPM –900
Immedi-
ately

Atstop S
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H12-60
Runningtimeof
the14thspeed
reference

0to6553.5 s(min) 5.0
Immedi-
ately

Atstop S

H12-61

Acceleration/De-
celerationtime
of14thspeed
reference

0:Zeroacceleration/decel-
erationtime
1:Acceleration/Decelera-
tiontime1
2:Acceleration/Decelera-
tiontime2
3:Acceleration/Decelera-
tiontime3
4:Acceleration/Decelera-
tiontime4

- 0
Immedi-
ately

Atstop S

H12-62
15thspeedrefer-
ence

–6000to+6000 RPM –600
Immedi-
ately

Atstop S

H12-63
Runningtimeof
the15thspeed
reference

0to6553.5 s(min) 5.0
Immedi-
ately

Atstop S

H12-64

Acceleration/De-
celerationtime
of15thspeed
reference

0:Zeroacceleration/decel-
erationtime
1:Acceleration/Decelera-
tiontime1
2:Acceleration/Decelera-
tiontime2
3:Acceleration/Decelera-
tiontime3
4:Acceleration/Decelera-
tiontime4

- 0
Immedi-
ately

Atstop S

H12-65
16thspeedrefer-
ence

–6000to+6000 RPM –300
Immedi-
ately

Atstop S

H12-66
Runningtimeof
the16thspeed
reference

0to6553.5 s(min) 5.0
Immedi-
ately

Atstop S

H12-67

Acceleration/De-
celerationtime
of16thspeed
reference

0:Zeroacceleration/decel-
erationtime
1:Acceleration/Decelera-
tiontime1
2:Acceleration/Decelera-
tiontime2
3:Acceleration/Decelera-
tiontime3
4:Acceleration/Decelera-
tiontime4

- 0
Immedi-
ately

Atstop S

10.19 Group H17: VDI/VDO Parameters

Para. Name ValueRange Unit Default
Effective
Time

Setting
Condition

Related

Mode

H17-00
VDI1function
selection

0to37 - 0 Atstop
During
operation

-

H17-01
VDI1logicselec-
tion

0:Validwhenthewritten
valueis1
1:Validwhenthewritten
valuechangesfrom0to
1

- 0 Atstop
During
operation

-
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H17-02
VDI2function
selection

0to37 - 0 Atstop
During
operation

-

H17-03
VDI2logicselec-
tion

0:Validwhenthewritten
valueis1
1:Validwhenthewritten
valuechangesfrom0to
1

- 0 Atstop
During
operation

-

H17-04
VDI3function
selection

0to37 - 0 Atstop
During
operation

-

H17-05
VDI3logicselec-
tion

0:Validwhenthewritten
valueis1
1:Validwhenthewritten
valuechangesfrom0to
1

- 0 Atstop
During
operation

-

H17-06
VDI4function
selection

0to37 - 0 Atstop
During
operation

-

H17-07
VDI4logicselec-
tion

0:Validwhenthewritten
valueis1
1:Validwhenthewritten
valuechangesfrom0to
1

- 0 Atstop
During
operation

-

H17-08
VDI5function
selection

0to37 - 0 Atstop
During
operation

-

H17-09
VDI5logicselec-
tion

0:Validwhenthewritten
valueis1
1:Validwhenthewritten
valuechangesfrom0to
1

- 0 Atstop
During
operation

-

H17-10
VDI6function
selection

0to37 - 0 Atstop
During
operation

-

H17-11
VDI6logicselec-
tion

0:Validwhenthewritten
valueis1
1:Validwhenthewritten
valuechangesfrom0to
1

- 0 Atstop
During
operation

-

H17-12
VDI7function
selection

0to37 - 0 Atstop
During
operation

-

H17-13
VDI7logicselec-
tion

0:Validwhenthewritten
valueis1
1:Validwhenthewritten
valuechangesfrom0to
1

- 0 Atstop
During
operation

-

H17-14
VDI8function
selection

0to37 - 0 Atstop
During
operation

-

H17-15
VDI8logicselec-
tion

0:Validwhenthewritten
valueis1
1:Validwhenthewritten
valuechangesfrom0to
1

- 0 Atstop
During
operation

-

H17-16
VDI9function
selection

0to37 - 0 Atstop
During
operation

-

H17-17
VDI9logicselec-
tion

0:Validwhenthewritten
valueis1
1:Validwhenthewritten
valuechangesfrom0to
1

- 0 Atstop
During
operation

-
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H17-18
VDI10function
selection

0to37 - 0 Atstop
During
operation

-

H17-19
VDI10logicselec-
tion

0:Validwhenthewritten
valueis1
1:Validwhenthewritten
valuechangesfrom0to
1

- 0 Atstop
During
operation

-

H17-20
VDI11function
selection

0to37 - 0 Atstop
During
operation

-

H17-21
VDI11logicselec-
tion

0:Validwhenthewritten
valueis1
1:Validwhenthewritten
valuechangesfrom0to
1

- 0 Atstop
During
operation

-

H17-22
VDI12function
selection

0to37 - 0 Atstop
During
operation

-

H17-23
VDI12logicselec-
tion

0:Validwhenthewritten
valueis1
1:Validwhenthewritten
valuechangesfrom0to
1

- 0 Atstop
During
operation

-

H17-24
VDI13function
selection

0to37 - 0 Atstop
During
operation

-

H17-25
VDI13logicselec-
tion

0:Validwhenthewritten
valueis1
1:Validwhenthewritten
valuechangesfrom0to
1

- 0 Atstop
During
operation

-

H17-26
VDI14function
selection

0to37 - 0 Atstop
During
operation

-

H17-27
VDI14logicselec-
tion

0:Validwhenthewritten
valueis1
1:Validwhenthewritten
valuechangesfrom0to
1

- 0 Atstop
During
operation

-

H17-28
VDI15function
selection

0to37 - 0 Atstop
During
operation

-

H17-29
VDI15logicselec-
tion

0:Validwhenthewritten
valueis1
1:Validwhenthewritten
valuechangesfrom0to
1

- 0 Atstop
During
operation

-

H17-30
VDI16function
selection

0to37 - 0 Atstop
During
operation

 

H17-31
VDI16logicselec-
tion

0:Validwhenthewritten
valueis1
1:Validwhenthewritten
valuechangesfrom0to
1

- 0 Atstop
During
operation

-

H17-32 VDOvirtuallevel - - - - Atdisplay -

H17-33
VDO1function
selection

0to22 - 0 Atstop
During
operation

-

H17-34
VDO1logicselec-
tion

0:Output1whenvalid
1:Output0whenvalid

- 0 Atstop
During
operation

-
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H17-35
VDO2function
selection

0to22 - 0 Atstop
During
operation

-

H17-36
VDO2logicselec-
tion

0:Output1whenvalid
1:Output0whenvalid

- 0 Atstop
During
operation

-

H17-37
VDO3function
selection

0to22 - 0 Atstop
During
operation

-

H17-38
VDO3logicselec-
tion

0:Output1whenvalid
1:Output0whenvalid

- 0 Atstop
During
operation

-

H17-39
VDO4function
selection

0to22 - 0 Atstop
During
operation

-

H17-40
VDO4logicselec-
tion

0:Output1whenvalid
1:Output0whenvalid

- 0 Atstop
During
operation

-

H17-41
VDO5function
selection

0to22 - 0 Atstop
During
operation

-

H17-42
VDO5logicselec-
tion

0:Output1whenvalid
1:Output0whenvalid

- 0 Atstop
During
operation

-

H17-43
VDO6function
selection

0to22 - 0 Atstop
During
operation

-

H17-44
VDO6logicselec-
tion

0:Output1whenvalid
1:Output0whenvalid

- 0 Atstop
During
operation

-

H17-45
VDO7function
selection

0to22 - 0 Atstop
During
operation

-

H17-46
VDO7logicselec-
tion

0:Output1whenvalid
1:Output0whenvalid

- 0 Atstop
During
operation

-

H17-47
VDO8function
selection

0to22 - 0 Atstop
During
operation

-

H17-48
VDO8logicselec-
tion

0:Output1whenvalid
1:Output0whenvalid

- 0 Atstop
During
operation

-

H17-49
VDO9function
selection

0to22 - 0 Atstop
During
operation

-

H17-50
VDO9logicselec-
tion

0:Output1whenvalid
1:Output0whenvalid

- 0 Atstop
During
operation

-

H17-51
VDO10function
selection

0to22 - 0 Atstop
During
operation

-

H17-52
VDO10logic
selection

0:Output1whenvalid
1:Output0whenvalid

- 0 Atstop
During
operation

-

H17-53
VDO11function
selection

0to22 - 0 Atstop
During
operation

-

H17-54
VDO11logic
selection

0:Output1whenvalid
1:Output0whenvalid

- 0 Atstop
During
operation

-

H17-55
VDO12function
selection

0to22 - 0 Atstop
During
operation

-

H17-56
VDO12logic
selection

0:Output1whenvalid
1:Output0whenvalid

- 0 Atstop
During
operation

-

H17-57
VDO13function
selection

0to22 - 0 Atstop
During
operation

-

H17-58
VDO13logic
selection

0:Output1whenvalid
1:Output0whenvalid

- 0 Atstop
During
operation

-

H17-59
VDO14function
selection

0to22 - 0 Atstop
During
operation

-

H17-60
VDO14logic
selection

0:Output1whenvalid
1:Output0whenvalid

- 0 Atstop
During
operation

-

H17-61
VDO15function
selection

0to22 - 0 Atstop
During
operation

-
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H17-62
VDO15logic
selection

0:Output1whenvalid
1:Output0whenvalid

- 0 Atstop
During
operation

-

H17-63
VDO16function
selection

0to22 - 0 Atstop
During
operation

-

H17-64
VDO16logic
selection

0:Output1whenvalid
1:Output0whenvalid

- 0 Atstop
During
operation

-

10.20 Group H30: Servo-Related Variables Read Through Commu-
nication

Thevaluesarenotdisplayedonthepanel.

Para. Name ValueRange Unit
De-
fault

Effective
Time

Setting

Condition
Related
Mode

H30-00
Servostatereadthrough
communication

- - - - Read-only PST

H30-01
DOfunctionstate1read
throughcommunication

- - - - Read-only PST

H30-02
DOfunctionstate2read
throughcommunication

- - - - Read-only PST

H30-03
Pulsereferencesampling
valuereadthroughcommu-
nication

- - - - Atdisplay PST

10.21 Group H31: Servo-Related Variables Set Through Communi-
cation

Thevaluesarenotdisplayedonthepanel.

Para. Name ValueRange Unit Default
Effective
Time

SettingCondi-
tion

Related
Mode

H31-00
VDIvirtuallevelset
throughcommunica-
tion

0to65535 - 0 Immediately
Duringopera-

tion
PST

H31-04
DOstatesetthrough
communication

0to31 - 0 Immediately
Duringopera-

tion
PST

H31-09
Speedreferenceset
throughcommunica-
tion

–6000.000to
+6000.000

RPM 0 Immediately
Duringopera-

tion
S

H31-11
Torquereferenceset
throughcommunica-
tion

–100.000to
+100.000

% 0 Immediately
Duringopera-

tion
T

10.22 DI/DO Functions

FunctionNo. Name FunctionName Description Remarks
Functionsofinputsignals

FunIN.1 S-ON ServoON

Inactive:Servomotordis-
abled
Active:Servomotoren-
ableduponpower-on

Thecorrespondingterminallogic
mustbelevelvalid.

Thechangeofthecorresponding
DI/VDIorterminallogicisactivated
atnextpower-on.
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FunIN.2 ALM-RST
Faultandwarning

reset(edgevalid)
Inactive:Disabled
Active:Enabled

Thecorrespondingterminallogic
mustbeedgevalid.Ifthelogicisset
tolevelvalid,theservodrivewill
forciblysetittoedgevalid.

Theservodrivecancontinueoper-
atingaftersomewarningsarereset.

FunIN.3 GAIN-SEL GainSwitchover

WhenH08-09setto1:

Invalid:PIcontrolforspeed
loop

Valid:Pcontrolforspeed
loop

WhenH08-09setto2:

Invalid:Fixedat1stgain

Valid:Fixedat2ndgain

Itisrecommendedtosetthelogic
ofthecorrespondingterminalto
levelvalid.

FunIN.4 CMD-SEL
Main/auxiliaryrefer-
enceswitchover

Active:Currentrunning
referencebeingA
Inactive:currentrunning
referencebeingB

Itisrecommendedtosetthelogic
ofthecorrespondingterminalto
levelvalid.

FunIN.5 DIR-SEL
Multi-speedref-
erencedirection
switchoverbyDI

Inactive:Referencedirec-
tionbydefault
Active:Oppositetothe
referencedirection

Itisrecommendedtosetthelogic
ofthecorrespondingterminalto
levelvalid.

FunIN.6 CMD1
Multi-referenceswi-
tchover1

Usedtoselectareference
from16references.

Itisrecommendedtosetthelogic
ofthecorrespondingterminalto
levelvalid.

FunIN.7 CMD2
Multi-referenceswi-
tchover2

Usedtoselectareference
from16references.

Itisrecommendedtosetthelogic
ofthecorrespondingterminalto
levelvalid.

FunIN.8 CMD3
Multi-referenceswi-
tchover3

Usedtoselectareference
from16references.

Itisrecommendedtosetthelogic
ofthecorrespondingterminalto
levelvalid.

FunIN.9 CMD4
Multi-referenceswi-
tchover4

Usedtoselectareference
from16references.

Itisrecommendedtosetthelogic
ofthecorrespondingterminalto
levelvalid.

FunIN.10 M1-SEL Modeswitchover1

Usedtoswitchamongthe
speedcontrol,position
control,andtorquecontrol
basedontheselectedcon-
trolmode(H02-00setto3,
4,or5).

Itisrecommendedtosetthelogic
ofthecorrespondingterminalto
levelvalid.

FunIN.11 M2-SEL Modeswitchover2

Usedtoswitchamongthe
speedcontrol,position
control,andtorquecontrol
basedontheselectedcon-
trolmode(H02-00setto6).

Itisrecommendedtosetthelogic
ofthecorrespondingterminalto
levelvalid.

FunIN.12 ZCLAMP Zeroclampenable
Valid:Zeroclampenabled
Invalid:Zeroclampdis-
abled

Itisrecommendedtosetthelogic
ofthecorrespondingterminalto
levelvalid.

FunIN.13 INHIBIT
Positionreference
inhibited

Invalid:Referencepulse
inputinhibited.
Valid:Referencepulseinput
permitted

Thefunctionisupgradedfrom
pulseinhibitedtopositionrefer-
enceinhibited.Positionreferences
includeinternalandexternalposi-
tionreferences.Thecorresponding
terminallogicmustbelevelvalid.
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FunIN.14 P-OT Positivelimitswitch

Active:Forwarddrivedis-
abled
Inactive:Forwarddrive
enabled

Whenthemechanicalmovement
isbeyondthemovablerange,the
overtravelpreventionfunctionwill
beactivated.Itisrecommendedto
setthelogicofthecorresponding
terminaltolevelvalid.

FunIN.15 N-OT Negativelimitswitch

Whenthemechanical
movementisbeyondthe
movablerange,theover-
travelpreventionfunction
willbeactivated.
Active:Reversedrivedis-
abled
Inactive:Reversedrive
enabled

Itisrecommendedtosetthelogic
ofthecorrespondingterminalto
levelvalid.

FunIN.16 P-CL
Forwardexternal
torque

limit

Switchesthetorquelimit
sourcebysettingH07-07
(Torquelimitsource).

WhenH07-07setto1:

Valid:Forwardexternal
torquelimitvalid

Invalid:Forwardinternal
torquelimitvalid

WhenH07-07setto3andAI
limitgreaterthanforward
externallimit:

Valid:Forwardexternal
torquelimitvalid

Invalid:AItorquelimiten-
abled

WhenH07-07setto4:

Valid:AItorquelimiten-
abled

Invalid:Forwardinternal
torquelimitvalid

Itisrecommendedtosetthelogic
ofthecorrespondingterminalto
levelvalid.
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FunIN.17 N-CL
Reverseexternal
torque

limit

Switchesthetorquelimit
sourcebysettingH07-07
(Torquelimitsource).

WhenH07-07setto1:

Valid:Reverseexternal
torquelimitvalid

Invalid:Reverseinternal
torquelimitvalid

WhenH07-07setto3andAI
limitsmallerthanReverse
externallimit:

Valid:Reverseexternal
torquelimitvalid

Invalid:AItorquelimiten-
abled

WhenH07-07setto4:

Valid:AItorquelimiten-
abled

Invalid:Reverseinternal
torquelimitvalid

Itisrecommendedtosetthelogic
ofthecorrespondingterminalto
levelvalid.

FunIN.18 JOGCMD+ Forwardjog

Active:Inputaccordingto
thecommand
Inactive:RUNcommand
inputstopped

Itisrecommendedtosetthelogic
ofthecorrespondingterminalto
levelvalid.

FunIN.19 JOGCMD– Reversejog

Active:Inputinreverseto
thecommand
Inactive:RUNcommand
inputstopped

Itisrecommendedtosetthelogic
ofthecorrespondingterminalto
levelvalid.

FunIN.20 POSSTEP Stepreference

Valid:Executesteprefer-
encesetinH05-05,servo
motorrunning
Invalid:Servomotorin
lockedstate

Itisrecommendedtosetthelogic
ofthecorrespondingterminalto
levelvalid.

FunIN.21 HX1
Handwheelmulti-
plyingfactorsignal1

HX1validandHX2invalid:
X10
HX1invalidandHX2valid:
X100
Others:X1

Itisrecommendedtosetthelogic
ofthecorrespondingterminalto
levelvalid.FunIN.22 HX2

Handwheelmulti-
plyingfactorsignal2

FunIN.23 HX_EN
Handwheelenable
signal

Invalid:Controltheposition
accordingtothesettingof
H05-00
Valid:Controltheposition
accordingtothereceived
handwheelpulsesignalin
thepositionmode

Itisrecommendedtosetthelogic
ofthecorrespondingterminalto
levelvalid.

FunIN.24 GEAR_SEL
Electronicgearratio
switchover

Inactive:Electronicgear
ratio1
Active:Electronicgearratio
2

Itisrecommendedtosetthelogic
ofthecorrespondingterminalto
levelvalid.

FunIN.25 TOQDirSel
Torquereference
direction

Active:Forwarddirection

Inactive:Reversedirection

Itisrecommendedtosetthelogic
ofthecorrespondingterminalto
levelvalid.

FunIN.26 SPDDirSel
Speedreference
directionselection

Active:Forwarddirection

Inactive:Reversedirection

Itisrecommendedtosetthelogic
ofthecorrespondingterminalto
levelvalid.
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FunctionNo. Name FunctionName Description Remarks

FunIN.27 POSDirSel
Positionreference
directionselection

Invalid:Theactualposition
referencedirectionisthe
sameasthesetposition
referencedirection.

Valid:Theactualposition
referencedirectionisop-
positetothesetposition
referencedirection.

Itisrecommendedtosetthelogic
ofthecorrespondingterminalto
levelvalid.

FunIN.28 PosInSen
Multi-positionrefer-
enceenable

Edgevalid
Inactive:Internalmulti-ref-
erenceignored
Active:Internalmulti-refer-
encestarted

Itisrecommendedtosetthelogic
ofthecorrespondingterminalto
levelvalid.

FunIN.29 XintFree
Interruptpositioning
cancel

Inactive:Disabled

Active:Enabled

Itisrecommendedtosetthelogic
ofthecorrespondingterminalto
edgevalid.

FunIN.31 HomeSwitch Homeswitch
Inactive:Nottriggered
Active:Triggered

Thecorrespondingterminallogic
mustbelevelvalid.

Allocatethisfunctiontoahigh-
speedDIterminal.

Ifthelogicissetto2(Risingedge
valid),theservodriveforcibly
changesitto1(Activehigh).
Ifthelogicissetto3(Fallingedge
valid),theservodriveforcibly
changesitto0(Activelow).
Ifthelogicissetto4(Bothrising
edgeandfallingedgevalid),the
servodriveforciblychangesitto0
(Activelow).

FunIN.32 HomingStart Homingenable
Inactive:Disabled
Active:Enabled

Itisrecommendedtosetthelogic
ofthecorrespondingterminalto
edgevalid.

FunIN.33 XintInhibit
Interruptpositioning
inhibited

Valid:Interruptpositioning
inhibited

Invalid:Interruptposition-
ingpermitted

Thecorrespondingterminallogic
mustbelevelvalid.

Ifthelogicissetto2(Risingedge
valid),theservodriveforcibly
changesitto1(Activehigh).
Ifthelogicissetto3(Fallingedge
valid),theservodriveforcibly
changesitto0(Activelow).
Ifthelogicissetto4(Bothrising
edgeandfallingedgevalid),the
servodriveforciblychangesitto0
(Activelow).

FunIN.34
Emergency

Stop
Emergencystop

Active:Positionlockedafter
stopatzerospeed

Inactive:Currentrunning
statenotaffected

Itisrecommendedtosetthelogic
ofthecorrespondingterminalto
levelvalid.

FunIN.35 ClrPosErr
Positiondeviation
cleared

Valid:Positiondeviation
cleared

Invalid:Positiondeviation
notcleared

Itisrecommendedtosetthelogic
ofthecorrespondingterminalto
edgevalid.

Itisrecommendedtoallocatethis
functiontoDI8orDI9.
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FunctionNo. Name FunctionName Description Remarks

FunIN.36 V_LmtSel
Internalspeed

limitsource

Valid:H07-19usedasinter-
nalpositive/negativespeed
limit(H07-17setto2)

Invalid:H07-20usedas
internalpositive/negative
speedlimit(H07-17setto2)

Itisrecommendedtosetthelogic
ofthecorrespondingterminalto
levelvalid.

FunIN.37 PulseInhibit Pulseinputinhibited

Whenthereferencesource
issettopulseinput(H05-
00setto0)intheposition
controlmode:

Invalid:Respondtopulse
input

Valid:Notrespondtopulse
input

Itisrecommendedtosetthelogic
ofthecorrespondingterminalto
levelvalid.

Functionsofoutputsignals

FunOUT.1 S-RDY Servoready

Theservodriveisreadyto
receivetheS-ONsignal.
Active:Servoready
Inactive:Servonotready

-

FunOUT.2 TGON
Motorrotationout-
put

Invalid:Theabsolutevalue
ofmotorspeedafterfilter
issmallerthanthevalueof
H06-16.

Valid:Theabsolutevalueof
motorspeedafterfilteris
equaltoorlargerthanthe
valueofH06-16.

-

FunOUT.3 ZERO Zerospeed

Invalid:Theabsolutedevi-
ationbetweenthemotor
speedfeedbackandthe
speedreferenceisgreater
thanthevalueofH06-19.

Valid:Theabsolutedevi-
ationbetweenthemotor
speedfeedbackandthe
speedreferenceissmaller
thanorequaltothevalue
ofH06-19.

-

FunOUT.4 V-CMP Speedmatching

Inspeedcontrolmode,
whentheabsolutevalueof
thedeviationbetweenthe
motorspeedandthespeed
referenceissmallerthan
thevalueofH06-17,this
signalisvalid.

-

FunOUT.5 COIN
Positioningcomplet-
ed

Inpositioncontrolmode,
whenthepositiondeviation
pulsesreachthevalueof
H05-21,thissignalisvalid.

-

FunOUT.6 NEAR Positioningnear

Inthepositioncontrol
mode,whentheposition
deviationpulsesreachthe
valueofH05-22,thissignal
isvalid.

-



-538-

ParameterList

FunctionNo. Name FunctionName Description Remarks

FunOUT.7 C-LT Torquelimit

Usedtoconfirmthetorque
limit
Valid:Motortorquelimited
Invalid:Motortorquenot
limited

-

FunOUT.8 V-LT Speedlimit

Usedtoconfirmthespeed
limitintorquecontrol
mode
Valid:Motorspeedlimited
Invalid:Motorspeednot
limited

-

FunOUT.9 BK Brakeoutput
Brakesignaloutput:
Valid:Brakereleased
Invalid:Brakeapplied

-

FunOUT.10 WARN Warningoutput
Thewarningoutputsignal
isvalid(ON)

-

FunOUT.11 ALM Faultoutput
Thissignalisvalidwhena
faultisdetected.

-

FunOUT.12 ALMO1
3-digitfaultcode
output

A3-digitfaultcodeisout-
put.

-

FunOUT.13 ALMO2
3-digitfaultcode
output

A3-digitfaultcodeisout-
put.

-

FunOUT.14 ALMO3
3-digitfaultcode
output

A3-digitfaultcodeisout-
put.

-

FunOUT.15 Xintcoin
Interruptpositioning
completed

Valid:Interruptpositioning
completed

Invalid:Interruptposition-
ingnotcompleted

-

FunOUT.16 HomeAttain Homingoutput

Homingstate:
Valid:Homingcompleted
Invalid:Homingnotcom-
pleted

-

FunOUT.17
ElecHome

Attain
Electricalhoming
output

Electricalhomingstate:
Valid:Electricalhoming
completed
Invalid:Electricalhoming
notcompleted

-

FunOUT.18 ToqReach
Torquereached
output

Valid:Absolutevalueof
torquereferencereaching
thesetpoint
Invalid:Absolutevalueof
torquereferencesmaller
thanthesetpoint

-

FunOUT.19 V-Arr
Speedreachedout-
put

Valid:Speedfeedback
reachesthesetpoint.
Invalid:Speedfeedback
doesnotreachthesetpoint.

-

FunOUT.20 AngIntRdy
Angleauto-tuning
output

Valid:Angleauto-tuning
completed

Invalid:Angleauto-tuning
notcompleted

-

FunOUT.21 DB
Dynamicbraking
output

Valid:Dynamicbrakerelay
open

Invalid:Dynamicbrake
relayclosed

-
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FunctionNo. Name FunctionName Description Remarks

FunOUT.22 CmdOk
Internalreference
output

Valid:Internalreference
completed

Invalid:Internalreference
notcompleted

-
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Chapter 11  Troubleshooting
11.1 Safety Precautions

◆ Avoidwiringwhilethepowerison.KeepallcircuitbreakersOFFduringwiring.Failuretocomply
mayresultinelectricshock.

◆ Groundtheservodriveaccordingtolocalregulations.Failuretocomplymayresultinelectric
shockorfire.
◆ Donotremovetheservodrivehousingortouchinternalcircuitswhentheservodriveisener-
gized.Failuretocomplymayresultinelectricshock.
◆ Troubleshootingmustbeperformedbyprofessionals.Theservodrivemustbeinspected,main-
tained,andrepairedbyprofessionals.Failuretocomplymayresultinelectricshockorfire.
◆ Wheninstallingtheservodriveinanenclosedenvironment,suchasacabinetorcasingbox,use
acoolingfanorairconditionertokeeptheinlettemperaturebelow50ºC.Failuretocomplymay
resultinoverheatorfire.
◆ Tightenallscrewsusingthespecifiedtorque.Failuretocomplymayresultinelectricshockor
fire.
◆ Ensurethattheproductinputvoltageiswithintheratedvoltagerangeindicatedonthename-
plate.Failuretocomplymayresultinelectricshockorfire.
◆ Keepcombustibleandexplosivematerialsawayfromtheservodrive.

◆ Coverthetopoftheservodrivewithclothorpaperduringinstallationtopreventforeignobjects,
suchasmetalchippings,oil,andwater,fromenteringtheservodrive.Foreignobjectsenteringthe
servodrivemaycausefaultoftheservodrive.
◆ Removetheclothorpaperafterinstallationiscompleted.Failuretocomplymaydegradeventi-
lationandresultinover-temperatureoftheservodrive.
◆ ComplywithESDinstructionswhenoperatingtheservodrive.Failuretocomplymaydamage
circuitsinsidetheservodrive

11.2 Logs of Faults and Warnings

Intheorderofdecreasingseverity,faultsandwarningsaredividedintoNo.1,No.2,andNo.3classes.

No.1non-resettablefaults

No.1resettablefaults

No.2resettablefaults

No.3resettablewarnings

"Resettable"meansthatthekeypadstopsdisplayingthefault/warningwhena"resetsignal"isinput.
Operatingprocedure:

Set200D-02hto1(Faultreset)

Settherisingedgeofbit7ofthecontrolword0x6040throughthehostcontroller.

ToresetNo.1andNo.2resettablefaults,switchofftheS-ONsignalfirstandthensendthefaultresetsig-
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nal.ToresetNo.3resettablewarnings,sendthefaultresetsignaldirectly.

☆ Relatedparameters:

Para. Name ValueRange Function

Set-
ting
Con-
di-
tion

Effec-
tive
Time

De-
fault

200Dh-02h
Fault
reset

Disabled

1:Fault/Warning
reset

Forresettablefaultsandwarnings,enablethekey-
padtostopdisplayingthefault.

Afterreset,itisimmediatelyrestoredto"0:No
operation".

At
stop

Im-
medi-
ately

0

☆ RelatedfunctionNo.:

Function
No.

Name
Function
Name

Function

FunIN.2 ALM-RST
Fault/Warning
resetsignal

ThisDIfunctionisedgevalid.Itisinactiveuponcontinuoushigh/lowlevel.

Theservodrivecancontinueoperatingaftersomewarningsarereset.

Whenthisfunctionisallocatedtoalow-speedDIterminalandthelogicof
theterminalislevelvalid,theservodrivewillforciblychangetheDIterminal
logictoedgevalid.Anactivelevelchangemustlastatleast3ms.Otherwise,
thefaultresetfunctionisinactive.

Donotallocatethisfunctiontoahigh-speedDIterminal.Otherwise,thefault/
warningresetwillbeinactive.

Inactive:Fault/Warningnotreset

Active:Fault/Warningreset

Theservodrivecankeeplogsofthelatest10faults/warningsandtheservodrivestatusparametersupon
occurrenceofthefaults/warnings.Repeatedfaultsorwarningsamongthelatest5logsareloggedasone
faultorwarning,andtheservodrivestatusuponitsoccurrenceisloggedonlyonce.

Afterafault/warningisreset,theservodrivestillkeepsthelogofthefault/warning.Toclearthelog,set
2002-20h(Parameterinitialization)to1or2.

Youcanselectafault/warninglognumberin200B-22h(Faultlog),viewthecorrespondingfault/warning
namein200B-23h(Codeoftheselectedfault),andviewcorrespondingservodrivestatusparametersin
200B-24h(Timestampoftheselectedfault)to200B-2Bh(Outputterminalstatusuponselectedfault).If
nofaultoccurs,thekeypaddisplays"Er.000"in200B-23h.

200B-23hviewedfromthekeypadis"Er.xxx",where"xxx"isthefault/warningcode.Thevalueof200B-23h
readthroughInovancesoftwaretoolorcommunicationisdecimal,whichneedstobeconvertedtoa
hexadecimalequivalenttoindicatetheactualfault/warningcode.Thefollowingtablegivesexamplesof
suchconversion.

Er.xxxDisplayedonKeypad 200B-23h(Decimal)
200B-23h(Hexadeci-

mal)
Description

Er.101 257 0101
0:No.1non-resettablefault

101:Faultcode

Er.130 8496 2130
2:No.1resettablefault

130:Faultcode

Er.121 24865 6121
6:No.2resettablefault

121:Faultcode
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Er.110 57616 E110
E:No.3resettablewarning

110:Warningcode

11.3 Output of Fault and Warning Codes

11.3.1 List of Fault Codes

Display FaultName Class
Resetta-
ble

ErrorCode
(603Fh)

AuxiliaryCode
(203Fh)

Er.101 Parameterexception NO.1 No 0x6320 0x01010101

Er.102 Programmablelogicconfigurationfault NO.1 No 0x7500 0x01020102

Er.103 FPGAsoftwareversiontooearly NO.1 No 0x7500 0x01030103

Er.104 Programmablelogicinterruption NO.1 No 0x7500

0x01040104

0x01000104

0x0E940104

Er.105 Internalprogramabnormal NO.1 No 0x6320 0x01050105

Er.108 Parameterstoragefault NO.1 No 0x5530 0x01080108

Er.111 Parametersingroup2000h/2001habnormal NO.1 No 0x6320 0x01110111

Er.120 Productmodelmatchingfault NO.1 No 0x7122 0x01200120

Er.121 InactiveS-ONreference NO.2 Yes 0x5441 0x01210121

Er.122
Productmatchingfaultinabsoluteposition
mode

NO.1 No 0x7122 0x01200120

Er.130
DifferentDIsallocatedwiththesamefunc-
tion

NO.1 Yes 0x6320 0x01300130

Er.131 NumberofDOfunctionsexceedingthelimit NO.1 Yes 0x6320 0x01310131

Er.136
Datacheckerrorornoparameterstoredin
themotorROM

NO.1 No 0x7305 0x01360136

Er.200 Overcurrent1 NO.1 No 0x2311 0x02000200

Er.201 Overcurrent2 NO.1 No 0x2312 0x02010201

Er.207 D/Qshaftcurrentoverflow NO.1 Yes 0x0FFF 0x02070207

Er.208 FPGAsamplingoperationtimeout NO.1 No 0x0FFF 0x02080208

Er.210 Outputshort-to-ground NO.1 No 0x2330 0x02100210

Er.220 U,V,WPhasesequenceerror NO.1 No 0x0FFF 0x02200220

Er.234 Runaway NO.1 No 0x0FFF 0x02340234

Er.400 Maincircuitovervoltage NO.1 Yes 0x3210 0x04000400

Er.410 Maincircuitundervoltage NO.1 Yes 0x3220 0x04100410

Er.500 Motoroverspeed NO.1 Yes 0x8400 0x05000500

Er.510 Pulseoutputoverspeed NO.2 Yes 0x0FFF 0x05100510

Er.602 Angleauto-tuningfailure NO.1 Yes 0x0FFF 0x06020602

Er.610 Driveoverload NO.2 Yes 0x3230 0x06100610

Er.620 Motoroverload NO.2 Yes 0x3230 0x06200620

Er.630 Motorstall NO.2 Yes 0x7121 0x06300630

Er.650 Heatsinkoverheat NO.2 Yes 0x4210 0x06500650

Er.731 Encoderbatteryfailure NO.2 Yes 0x7305 0x07300731

Er.733 Encodermulti-turncountingerror NO.2 Yes 0x7305 0x07300732
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Display FaultName Class
Resetta-
ble

ErrorCode
(603Fh)

AuxiliaryCode
(203Fh)

Er.735 Encodermulti-turncountingoverflow NO.2 Yes 0x7305 0x07300733

Er.740 Encoderinterference NO.1 No 0x7305 0x07400740

Er.770 Externalencoderrulerfault NO.1 Yes 0x7305 0x07700770

Er.834 ADsamplingovervoltage NO.2 Yes

Er.A33 Encoderdataabnormal NO.1 No 0x7305 0x0A330A33

Er.A34 Encodercommunicationcheckabnormal NO.1 No 0x7305 0x0A340A34

Er.A35 TheZsignalislost. NO.1 No 0x7305 0x0A350A35

Er.B00 Excessivepositiondeviation NO.2 Yes 0x8611 0x0b000b00

Er.B02
Positiondeviationexceedingthresholdin
fullyclosedloop

NO.2 Yes 0x8611 0x0b020b02

Er.B03 Electronicgearratiosettingexceedinglimit NO.2 Yes 0x6320 0x0b030b03

Er.B04 Fullyclosed-loopparametersettingerror NO.2 Yes 0x6320 0x0B040B04

Er.D09
Incorrectsoftwarepositionupperandlower
limitsetting*

NO.2 Yes 0x6320 0x0d090d09

Er.D10 Homeoffsetsettingerror* NO.2 Yes 0x6320 0x0d100d10

Er.E08 Synchronizationloss* NO.2 Yes 0x0FFF 0x0E080E08

Er.E12 Networkinitializationfailure* NO.2 Yes 0x0E12 0x0E120E12

Er.E13 Syncperiodsettingerror* NO.2 Yes 0x0E13 0x0E130E13

Er.E15 Excessivesyncperioderror* NO.2 Yes 0x0E15 0x0E150E15

11.3.2 List of Earning Codes

Display WarningName Class
Resetta-
ble

ErrorCode
(603Fh)

AuxiliaryCode
(203Fh)

Er.110
Frequency-divisionpulse
outputsettingerror

NO.3 Yes 0x6320 0x01100110

Er.601 Homingtimeout NO.3 Yes 0x0FFF 0x06010601

Er.730 Encoderbatterywarning NO.3 Yes 0x7305 0x07300730

Er.900 DIemergencybraking NO.3 Yes 0x5442 0x09000900

Er.909 Motoroverloadwarning NO.3 Yes 0x3230 0x09090909

Er.939
Motorpowercablediscon-
nected

NO.3 Yes 0x3331 0x09390939

Er.941
Power-onrequiredforpa-
rametermodification

NO.3 Yes 0x6320 0x09410941

Er.942 Frequentparameterstorage NO.3 Yes 0x7600 0x09420942

Er.950 Forwardovertravelwarning NO.3 Yes 0x5443 0x09500950

Er.952 Reverseovertravelwarning NO.3 Yes 0x5444 0x09520952

Er.980 Encoderinternalfault NO.3 Yes 0x7305 0x09800980

Er.998 Homingmodesettingerror NO.3 Yes 0x0FFF 0x0E080E08

Er.A40
Parameterauto-tuningfail-
ure

NO.3 Yes 0x0FFF 0x0A400A40

SDOtransmissionsuspensioncode
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Suspension
Code

Function

05030000 Toggleunitnotalternated

05040000 SDOprotocoltimedout

05040001 Client/servercommandwordnotvalidorunknown

05040005 Memoryoverflow

06010000 Accesstoanobjectunsupported

06010001 Attempttoreadawrite-onlyobject

06010002 Attempttowritearead-onlyobject

06020000 Objectnotexistintheobjectdictionary

06040041 ObjectcannotbemappedtothePDO

06040042 ThenumberandlengthoftheobjectstobemappedexceedsthePDOlength

06040043 Generalparameterincompatibility

06040047 Generalinternalincompatibilityinthedevice

06060000 Accesstoanobjectfailedduetoahardwareerror

06070010 Datatypedoesnotmatch.Lengthofserviceparametersdoesnotmatch

06070012 Datatypedoesnotmatch.Lengthofserviceparameterstoohigh

06070013 Datatypedoesnotmatch.Lengthofserviceparameterstooshort

06090011 Sub-indexdoesnotexist

06090030 Invalidvaluefortheparameter

06090031 Valueofparameterwrittentoohigh

06090032 Valueofparameterwrittentoolow

06090036 Maximumvalueissmallerthanminimumvalue

08000000 Generalerror

08000020 Datacannotbetransmittedorstoredtotheapplication

08000021 Datacannotbetransmittedorstoredtotheapplicationduetolocalcontrol

08000022 Datacannotbetransmittedorstoredtotheapplicationduetocurrentdevicestate

08000023 Objectdictionarydynamicgenerationfailsornoobjectdictionaryisavailable

08000024 Thevaluedoesnotexist

11.4 Troubleshooting of Faults

11.4.1 Troubleshooting of Common Faults

1) Er.101:Abnormalinternalparametersofservodrive

Cause:

Thetotalnumberofparameterschanges,whichgenerallyoccursaftersoftwareupdate.

Theactualparametervaluesingroup2002handsubsequentgroupsexceedthelimit,whichgenerally
occursaftersoftwareupdate.

Cause MethodofVerification Measure
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1.Thecontrolpower
voltagedropsinstan-
taneously.

Checkwhetherthecontrolpowervolt-
ageonthenon-drivesideiswithinthe
followingspecifications:

Validvalue:380Vto480V

Allowabledeviation:–15%to+10%

Increasethepowercapacityorreplacethepower
supplywithonethathaslargercapacity.Restore
defaultsettings(set2002-20hto1)andwritethe
parametersagain.

2.Instantaneous
powerfailureoccurs
duringparameter
storage.

Checkwhetherinstantaneouspower
failureoccursduringparameterstorage.

Powerontheservodriveagain,restoredefaultset-
tings(set2002-20hto1)andwritetheparameters
again.

3.Thetimesof
parameterwriting
withinacertain
periodexceedsthe
limit.

Checkwhetherparameterupdateisper-
formedfrequentlyfromthehostcontrol-
ler.

Changethewayofparameter-writeandwritethe
parametersagain.

Orreplacetheservodriveifitisfaulty.

4.Thesoftwareis
upgraded.

Checkwhetherthesoftwareisupgraded.
Resettheservodrivemodelandthemotormodel,
andrestoredefaultsettings(set2002-20hto1).

5.Theservodriveis
faulty.

Ifthefaultpersistsafterseveraltimesof
restartandparameterinitialization,the
servodriveisfaulty.

Replacetheservodrive.

2) Er.102:Programmablelogicconfigurationfault

Cause:

ThesoftwareversionofFPGAdoesnotmatchthatofMCU.

TheFPGAorMCUhardwareisdamaged,resultingincommunicationfailurebetweenMCUandFPGA.

Cause MethodofVerification Measure

1.TheFPGAsoftwareversion
andtheMCUsoftwareversiondo
notmatch.

ViewtheMCUsoftwareversion(2001-01h)and
theFPGAsoftwareversion(2001-02h)through
thekeypadorInovancesoftwaretool.Check
whetherthenon-zerovaluesofthemostsig-
nificantbitsofthesetwosoftwareversionsare
consistent.

ContactInovancefortechnical
support.Updatetothematch-
ingFPGAorMCUsoftware.

2.TheFPGAisfaulty.
Thefaultpersistsaftertheservodriveispow-
eredoffandonseveraltimes.

Replacetheservodrive.

3) Er.103:FPGAsoftwareversiontooearly

Cause:

TheFPGAversionin2001-02hisearlierthan0112.0(theMCUversionin2001-01his0101.7orlater).

Cause MethodofVerification Measure

1.TheFPGAversionin2001-02h
isearlierthan0112.0.

ViewtheMCUsoftwareversion(2001-01h)
andtheFPGAsoftwareversion(2001-02h)
throughthekeypadorInovancesoftware
tool.

UpdatetothematchingFPGAor
MCUsoftware.

2.TheFPGAisfaulty.
Thefaultpersistsaftertheservodriveis
poweredoffandonseveraltimes.

Replacetheservodrive.

4) Er.104:Programmablelogicinterruption

Todistinguishthefaultsymptom,theservodrivedisplaysdifferentinternalfaultcodesunderthesame
externalfaultcode.Youcanviewtheseinternalfaultcodesin200B-2Eh.

Cause:

AccesstoMCUorFPGAtimesout.
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Cause MethodofVerification Measure
1.TheFPGAisfaulty(Er.104).

Thefaultpersistsaftertheservo
driveispoweredoffandonseveral
times.

Replacetheservo
drive.

2.ThecommunicationhandshakebetweenFPGAand
MCUisabnormal(Er.100).
3.Thedriveinternaloperationtimesout(Er.940).

5) Er.105:Internalprogramabnormal

Cause:

ThetotalnumberofparametersisabnormalatEEPROMread/writeoperation.

Thedatarangeofparametersisabnormal,whichgenerallyoccursaftersoftwareupdate.

Cause MethodofVerification Measure

1:AnEEPROMfault
occurs.

Checkthecausesaccordingtothe
methodofEr.101.

Restoredefaultsettings(set2002-20hto1)andpower
onthesystemagain.

2.Theservodriveis
faulty.

Thefaultpersistsaftertheservo
driveispoweredoffandonseveral
times.

Replacetheservodrive.

6) Er.108:Parameterstoragefault

Cause:

ParametervaluescannotbewrittentoEEPROM.

ParametervaluescannotbereadfromEEPROM.

Cause MethodofVerification Measure

1.Theparameter-write
operationisabnormal.

Modifyaparameter,poweron
theservodriveagainandcheck
whetherthemodificationis
saved.

Ifthemodificationisnotsavedandthefaultpersists
afterseveraltimesofrestart,replacetheservodrive.2.Theparameterread-

ingisabnormal.

7) Er.120:Productmodelmatchingfault

Cause:

Themotormodelanddrivemotordonotmatchorparametersettingisincorrect.

Cause MethodofVerification Measure

1.Themotororservo
driveSNdoesnot
exist.

200B-2Eh(Internalfaultcode)issetto
0120or1120.

Viewthemotornameplatetocheck
whetherthemotorissuitable.Check
whether2000-01hissetcorrectly.

Set200D-01h(MotorSN)correctlyaccordingto
themotornameplateorreplacewithamatching
motor.

200B-2Eh(Internalfaultcode)issetto
2120.

IftheservodriveSNdoesnotexist,setitcorrect-
lyaccordingtothedrivenameplate.

2.Thepowerrating
ofthemotordoes
notmatchthatofthe
servodrive.

200B-2Eh(Internalfaultcode)issetto
3120.

-

8) Er.121:InvalidS-ONreference

Cause:

Whensomeauxiliaryfunctionsareused,aredundantS-ONsignalisgiven.

Cause MethodofVerification Measure
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1.TheS-ONsignalisswitchedon
throughcommunicationwhenthe
servodriveisalreadyenabledinter-
nally.

CheckwhetheranS-ONsignalissentfromthehost
controllerwhenauxiliaryfunctions(200D-03h,
200D-04h,and200D-0Ch)areused.

SwitchofftheS-ON
signalsentfromthe
hostcontroller.

9) Er.122:Productmatchingfaultinabsolutepositionmode

Cause:

ThemotordoesnotmatchintheabsolutepositionmodeorthemotorSNissetincorrectly.

Cause MethodofVerification Measure

Themotordoesnotmatchinab-
solutepositionmodeorthemotor
SNissetincorrectly.

Viewthemotornameplatetocheckwheth-
erthemotorisconfiguredwithamulti-
turnabsoluteencoder.

Checkwhether200D-01h(MotorSN)isset
properly.

Set200D-01h(MotorSN)correctly
accordingtothemotornameplate
orreplacewithamatchingmotor.

10) Er.136:DatacheckerrorornoparameterstoredinthemotorencoderROM

Cause:

WhenreadingparametersfromtheencoderROMmemory,theservodrivedetectsthatnoparametersare
savedthereorparametervaluesareincorrect.

Cause MethodofVerification Measure

1.Themodelofthe
servodrivedoesnot
matchthatofthemo-
tor.

CheckwhetherInovanceIS810seriesservo
driveandservomotorareused.

Usethematchingservodriveandservomotor.

2.Aparametercheck
erroroccursorno
parameterissavedin
theROMoftheserial
incrementencoder.

CheckwhetherInovancestandardencoder
cableisused.Thecablemustbeconnected
securelywithoutscratching,breakingor
poorcontact.

MeasuresignalsPS+,PS–,+5V,andGNDat
bothendsoftheencodercableandobserve
whethersignalsatbothendsareconsistent.
Forthesignaldefinition,seehardwarecon-
nections.

UsetheencodercableprovidedbyInovance.
Ensuretightconnectionofmotorterminalsand
servodrivescrews.Useanewencodercableif
necessary.

Donotbundleencodercablestogetherwith
powercables(RST,UVW).Routeencodercables
andpowercablesthroughdifferentroutes.

3.Theservodriveis
faulty.

Thefaultpersistsaftertheservodriveis
poweredoffandonagain.

Replacetheservodrive.

11) Er.200:Overcurrent1

Cause:

Thefeedbackcurrentofanyphaseexceedstheovercurrentthresholdoftheservodrive.

12) Er.201:Overcurrent2

Cause:

Hardwareovercurrentisdetected.

Cause MethodofVerification Measure

1.Referencesareinputsimul-
taneouslyatservostartupor
referenceinputistooquick.

Checkwhetheranreferenceisinputbefore
thekeypaddisplays"ry".

Thetimesequenceis:afterthe
keypaddisplays"ry",switchon
theS-ONsignal,andtheninput
reference.

Increasethereferencefiltertime
constantortheacceleration/decel-
erationtimeifallowed.
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Cause MethodofVerification Measure

2.Themotorcablesareinpoor
contact.

Checkwhethertheservodrivepowercables
andpowercablesontheU,V,andWphases
oftheservodriveareloosened.

Tightenthecablesthatareloos-
enedordisconnected.

3.Themotorcablesareground-
ed.

Afterensuringthattheservodrivepowerca-
blesandmotorcablesareconnectedsecure-
ly,measurewhethertheinsulationresistance
betweentheservodriveU,V,andWphases
andthegrounding(PE)cableisatMΩ-level.

Replacethemotorinthecaseof
poorinsulation.

4.ThemotorU,V,andWphases
areshortcircuited.

Unplugthemotorcablesandcheckwheth-
ershort-circuitoccursamongU,V,andW
phasesandwhetherburrsexistonthecable
connections.

Connectmotorcablescorrectly.

5.Themotorisdamaged.
Unplugthemotorcablesandmeasurewheth-
ertheresistanceamongU,V,andWphasesof
themotorcableisbalanced.

Replacethemotoriftheresistance
isunbalanced.

6.Thegainsettingisimproper
andthemotoroscillates.

Checkwhetherthemotorvibratesorgener-
atesasharpnoiseduringstartingandrun-
ning,orviewthecurrentfeedbackthrough
theInovanceservodrivecommissioning
platform.

Adjustthegain.

7.Theencodercableiswiredim-
properly,corrodedorloosened.

Checkwhethertheencodercableprovided
byInovanceisusedandwhetherthecableis
aging,corroded,orloosened.

SwitchofftheS-ONsignal,rotatethemotor
shaftmanually,andcheckwhetherthevalue
of200B-0Bhchangesasthemotorrotates.

Re-solder,tightenorreplacethe
encodercable.

8.Theservodriveisfaulty.
Unplugthemotorcablesandpoweronthe
servodriveagain,butthefaultpersists.

Replacetheservodrive.

13) Er.207:D/Qshaftcurrentoverflow

Cause:

Theinternalregisteroftheservodriveoverflowsduetoabnormalcurrentfeedback.

Theinternalregisteroftheservodrivefailsduetoabnormalencoderfeedback.

Cause MethodofVerification Measure

1.TheD/Qshaftcurrent
overflows.

Ifthefaultpersistsafterseveraltimesofrestart,the
servodriveisfaulty.

Replacetheservodrive.

14) Er.208:FPGAsamplingoperationtimeout

Cause:

Findthecausethroughtheinternalfaultcode(200B-2Eh).

Cause MethodofVerification Measure

1.MCUcommunica-
tiontimesout.

200B-2Eh(Internalfaultcode)issetto
1208.

Theinternalchipisdamaged.
Replacetheservodrive.
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2.Encodercommuni-
cationtimesout.

200B-2Eh(Internalfaultcode)issetto
2208.

Theencoderwiringisincorrect.

Theencodercableisloose.

Theencodercableistoolong.

Communicationwiththeencoderis
interfered.

Theencoderisfaulty.

UsecablesprovidedbyInovance.Ifacustomized
encodercableisused,checkwhetherthiscable
complieswiththespecificationsandwhetheritis
ashieldedtwisted-paircable.

Checkthattheconnectorsatbothendsofthe
encoderareingoodcontact.

ContactInovance.

Donotbundleorroutemotorcablesandencoder
cablesthroughthesameroute.Ensuretheservo
motorandservodrivearewellgrounded.

Replacetheservomotor.

3.Currentsampling
timesout.

200B-2Eh(Internalfaultcode)issetto
3208.

Checkwhetherambientdevicesare
generatinginterferenceandwhether
multipleinterferencesourcessuchas
variable-frequencydevicesarepresent
insidethecabinet.

Theinternalcurrentsamplingchipis
damaged.

Donotbundleorroutemotorcablesandencoder
cablesthroughthesameroute.

Replacetheservodrive.

4.High-accuracyAD
conversiontimesout.

200B-2Eh(Internalfaultcode)issetto
4208.

Interferenceexistsinthehigh-accuracyAI
channel.CheckAIwiringaccordingtothe
correctwiringdiagram.

Useshieldedtwistedpairsandshortenthecircuit
length.

5.TheFPGAoperation
timesout.

200B-2Eh(Internalfaultcode)issetto
0208.

Locatethecauseasinstructedinthe
precedingcauseitems1to4.

Locatethecauseasinstructedinthepreceding
causeitems1to4.

15) Er.210:Outputshort-circuittoground

Cause:

Theservodrivedetectsmotorphasecurrentorbusvoltageabnormalduringself-testatpower-on.

Cause MethodofVerification Measure

1.TheU,V,orWphase
oftheservodrivepow-
ercablesisshortedto
ground.

UnplugthemotorcableandmeasurewhethertheU,V,or
Wphaseofthemotorpowercablesisshortedtoground
(PE).

Connectthecablesagainor
replacetheservodrivepower
cables.

2.Themotorisshort-
edtotheground.

Afterensuringthattheservodrivepowercablesandmo-
torcablesareconnectedsecurely,measurewhetherthe
insulationresistancebetweentheservodriveU,V,andW
phasesandthegrounding(PE)cableisatMΩ-level.

Replacethemotor.

3.Theservodriveis
faulty.

Removethepowercablesfromtheservodrive.Thefault
persistsaftertheservodriveispoweredoffandonsever-
altimes.

Replacetheservodrive.

16) Er.220:Phasesequenceerror

17) Er.234:Runaway

Cause:

Inthetorquecontrolmode,thetorquereferencedirectionisreversetothespeedfeedbackdirection.

Inpositionorspeedcontrolmode,thespeedfeedbackdirectionisreversetothespeedreferencedirec-
tion.
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Cause MethodofVerification Measure

1.Thesequenceofthe
U,V,orWphasesis
incorrect.

Checkwhethertheservodrivepowercables
areconnectedinthecorrectsequenceon
bothsides.

ConnecttheU,V,andWphasesaccordingto
thecorrectsequence.

2.Theinitialphase
ofthemotorrotator
detectedisincorrect
duetointerferenceat
power-on.

TheU,V,andWphasesequenceiscorrect,
butEr.234occurswhentheservodriveis
enabled.

Powerontheservodriveagain.

3.Theencodermodel
orwiringisincorrect.

Viewtheservodriveandservomotorname-
platestocheckwhethertheequipmentused
isInovanceIS810seriesservodriveand20-
bitor23-bitservomotor.

Replacematchingservodriveandservo
motor.IfyouuseInovanceIS810seriesservo
driveand20-bitor23-bitservomotor,set
2000-01hto14000.Confirmthemotormodel,
encodertype,andencodercableconnections
again.

4.Theencodercable
iswiredimproperly,
corrodedorloosened.

Checkwhethertheencodercableprovided
byInovanceisusedandwhetherthecableis
aging,corroded,orloosened.

SwitchofftheS-ONsignal,rotatethemotor
shaftmanually,andcheckwhetherthevalue
of200B-0Bhchangesasthemotorrotates.

Re-solder,tightenorreplacetheencoder
cable.

5.Thegravityloadis
toolargewhenthe
motorcontrolsaverti-
calaxis.

Checkwhethertheloadoftheverticalaxisis
toolarge.Adjustthebrakeparameters2002-
0Ahto2002-0Dhandthencheckwhetherthe
faultisremoved.

Reducetheloadoftheverticalaxis,increase
therigidity,orshieldthisfaultwithoutaffect-
ingsafetyanduse.

18) Er.400:Maincircuitovervoltage

Cause:

TheDCbusvoltagebetweenP+andN–exceedstheovervoltagethreshold.

Normalvalue:540V
Faultvalue:760V

Cause MethodofVerification Measure

1.Theinputvoltageof
themaincircuitistoo
high.

Measurewhethertheinputvoltageonthe
powersupplyunitside(RST)oftheservodrive
complieswiththefollowingspecifications:

Validvalue:380Vto480V

Allowabledeviation:–15%to+10%

Replaceoradjustthepowersupplyaccord-
ingtothespecifications.

2.Thepowersupplyis
instableoraffectedby
thelightning.

Monitorwhetherthepowersupplyofthe
servodriveisstable,affectedbylightningor
satisfiestheprecedingspecifications.

Connectasurgeprotectiondeviceandthen
switchonthepowersupply.Ifthefaultper-
sists,replacetheservodrive.

3.Theresistanceofthe
externalbrakingresis-
toristoolarge,anden-
ergyabsorptionduring
brakingisinsufficient.

Measuretheresistanceoftheexternalbraking
resistorbetweenPandCandcomparethe
measuredvaluewiththerecommendedvalue.

Connectanewexternalbrakingresistorof
recommendedresistancebetweenPandC.

Set2002-1Bh(Powerofexternalbrakingre-
sistor)and2002-1Ch(Resistanceofexternal
brakingresistor)accordingtothespecifica-
tionsoftheexternalbrakingresistorinuse.

4.Themotorisin
abruptacceleration/
decelerationstatus.
Themaximumbraking
energyexceedstheen-
ergyabsorptionvalue.

Confirmtheacceleration/decelerationtime
duringrunningandmeasurewhethertheDC
busvoltagebetweenP+andN–exceedsthe
faultthresholdduringdeceleration.

Ensuretheinputvoltageofthemaincircuitis
withinthespecifiedrange,andthenincrease
theacceleration/decelerationtimewithinthe
allowablerange.
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Cause MethodofVerification Measure

5.Thebusvoltage
samplingvaluehasa
largedeviationfrom
theactuallymeasured
value.

Checkthedeviationbetweenthesetpointof
200B-1Bh(Busvoltage)andtheactuallymea-
suredvalue.

ContactInovancefortechnicalsupport.

7.Theservodriveis
faulty.

Thefaultpersistsafterthemaincircuitispow-
eredoffandonseveraltimes.

Replacetheservodrive.

19) Er.410:Maincircuitundervoltage

Cause:

TheDCbusvoltageislowerthantheundervoltagethreshold.

Normalvalue:540V
Faultvalue:350V

Cause MethodofVerification Measure
1.Thepowersupply
ofthemaincircuit
isinstableorpower
failureoccurs.

MeasuretheRSTinputvoltageontheservodrivesideandcheckwhetherthe
inputvoltagecomplieswiththefollowingspecifications.

Validvalue:380Vto480V
Allowabledeviation:–15%to+10%

Thevoltageofallthethreephasesneedstobemeasured.

Increasethe
powercapaci-
ty.

2.Instantaneous
powerfailureoccurs.
3.Thepowervoltage
dropsduringrun-
ning.

Monitorthepowerinputvoltageandcheckwhetherthemaincircuitpower
supplyisappliedtootherdevices,resultingininsufficientpowercapacityand
voltagedrop.

20) Er.500:Overspeed

Cause:

Theactualspeedoftheservomotorexceedstheoverspeedthreshold.

Cause MethodofVerification Measure

1.Thesequenceofthe
U,V,orWphasesis
incorrect.

Checkwhethertheservodrivepowercablesare
connectedinthecorrectsequenceatbothsides.

ConnecttheU,V,andWphasesaccord-
ingtothecorrectsequence.

2.200A-09hisset
incorrectly.

Checkwhethertheoverspeedthresholdissmaller
thantheactualmaximummotorspeed.

Overspeedthreshold=1.2timesmaximummotor
speed(200A-09hsetto0)

Overspeedthreshold=200A-09h(200A-09h≠0,
and200A-09h<1.2timesthemaximummotor
speed).

Resettheoverspeedthresholdaccord-
ingtothemechanicalrequirements.
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3.Theinputreference
ishigherthanthe
overspeedthreshold.

Checkwhetherthemotorspeedcorrespondingto
theinputreferenceexceedstheoverspeedthresh-
old.

Positioncontrolmode:

IntheCSPmode,checkthegearratio
6091-01h/6091-02htocheckthepositionreference
incrementforasinglesyncperiodandconvertitto
speed.

InthePPmode,checkthegearratio
6091-01h/6091-02handcheckthevalueof6081h
(Profilevelocity).

IntheHMmode,checkthegearratio
6091-01h/6091-02handdetermine6099-01hand
6099-02h.

Speedmode:

Viewthegearratio6091handthevaluesof60FFh
(Targetvelocity),2006-07hto2006-0Ah,and607Fh
(Max.profilevelocity).

Torquecontrolmode:

Viewthevalueof2007-12h(Speedlimitsource)
andthecorrespondingspeedlimitvalue.

Positioncontrolmode:

CSP:Decreasethepositionreference
incrementforasinglesyncperiod,and
thehostcontrollerneedstoperform
positionrampadditionallywhengener-
atingreferences.

PP:Decreasethevalueof6081hor
increasetheacceleration/deceleration
ramp(6083hor6084h).

HM:Decreasethevalueof6099-01hand
6099-02horincreasetheacceleration/
decelerationramp(609Ah).

Decreasethegearratioaccordingtothe
actualconditions.

Speedcontrolmode:

Decreasethetargetspeed,speedlimit,
andgearratio.InthePVmode,increase
thespeedramp6083hand6084h.
IntheCSVmode,thehostcontroller
shouldcoverthespeedramp.

Torquecontrolmode:

Setthespeedlimittoavaluesmaller
thantheoverspeedthreshold.

4.Themotorspeed
overshoots.

Checkwhetherthespeedfeedbackexceedsthe
overspeedthresholdthroughtheInovancedrive
commissioningplatform.

Adjustthegainormechanicalrunning
conditions.

5.Theservodriveis
faulty.

Thefaultpersistsaftertheservodriveispowered
onagain.

Replacetheservodrive.

21) Er.602:Angleauto-tuningfailure

22) Er.610:Servodriveoverload

Cause:

Heataccumulationoftheservodrivereachesthefaultlevel.

23) Er.630:Overtemperatureprotectioninmotorrotorlocked

Cause:

Theactualspeedofthemotorislowerthan10RPMbutthetorquereferencereachesthelimit,andsuch
statuslastsforthetimesetin200A-21h.

Cause MethodofVerification Measure

1.Theservodrivehas
lossofphasesU,V,or
Worthephasese-
quenceisincorrect.

Performmotortrialrunwithoutloadandcheckcable
connections.

Connectcablesagainaccording
tothecorrectwiringdiagramor
replacethecables.

2.TheU,V,orWphase
cableoftheservodrive
ortheencodercable
aredisconnected.

Checkcableconnections.
Connectcablesagainaccording
tothecorrectwiringdiagramor
replacethecables.
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3.Themotorrotoris
lockedduetome-
chanicalfactors.

Checktherunningcommandandmotorspeed
(200B-01h)throughInovancesoftwaretoolorthekey-
pad.

Runningreferenceinthepositionmode:200B-0Eh

(Inputpositionreferencecounter)

Runningreferenceinthespeedmode:200B-02h

(Speedreference)

Runningreferenceinthetorquemode:200B-03h

(Internaltorquereference)

Checkthattherunningreferenceisnot0butthemotor
speedis0incorrespondingmode.

Eliminatemechanicalfactors.

24) Er.650:Heatsinkoverheat

Cause:

Thetemperatureoftheservodrivepowermoduleishigherthantheover-temperatureprotectionthresh-
old.

Cause MethodofVerification Measure

1.Theambienttem-
peratureistoohigh.

Measuretheambienttemperature.
Improvethecoolingconditionsofthe
servodrivetoreducetheambienttem-
perature.

2.Theservodrive
ispoweredoffand
poweredonforsev-
eraltimestoresetthe
overloadfault.

Viewthefaultrecords

(set200B-22handview200B-23h)andcheckwheth-
eranoverloadfaultorwarning(Er.610,Er.620,
Er.630,Er.650,Er.909,Er.920,orEr.922)occurs.

Changethefaultresetmethod.After
overloadoccurs,waitfor30sbefore
reset.Increasethecapacityoftheservo
driveandservomotor,increasethe
acceleration/decelerationtime,and
reducetheload.

3.Thefanisdamaged. Checkwhetherthefanworkswhenthemotorruns. Replacetheservodrive.
4.Theinstallation
clearanceoftheservo
driveisimproper.

Checkwhetherthetopandbottomventsofthe
driveandtheairfilteraresmooth.

Installtheservodriveaccordingtothe
installationrequirements.

5.Theservodriveis
faulty.

Thefaultpersistseventhoughtheservodriveis
restarted5minutesafterpower-off.

Replacetheservodrive.

25) Er.731:Encoderbatteryfailure

Cause:

Thebatteryvoltageoftheabsoluteencoderislowerthan3.0V.

Cause MethodofVerification Measure

Thebatteryisnotconnectedduring
power-off.

Checkwhethertheencoder
batteryisconnectedduring
power-off.

Set200D-15hto1toremovethefault.

Theencoderbatteryvoltageistoo
low.

Measurethebatteryvoltage.
Replacewithanewbatteryofmatch-
ingvoltage.

26) Er.733:Encodermulti-turncountingerror

Cause:

Encodermulti-turncountingerror

Cause MethodofVerification Measure

Theencoderisfaulty.
Set200D-15hto2toclearthefault.Er.733persistsafter
theservodriveispoweredonagain.

Replacethemotor.

27) Er.735:Encodermulti-turncountingoverflow
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Cause:

Encodermulti-turncountingoverflows.

Cause MethodofVerification Measure

Encodermulti-turncountingoverflows
when2002-02hissetto1.

-
Set200D-15hto1toremovethefaultand
poweronthesystemagain.

28) Er.740:Encoderinterference

Cause:

TheZsignaloftheencoderhasatoolargechangeofelectricalangleduetointerference.

Cause MethodofVerification Measure

1.Theencoder
wiringisincorrect.

Checktheencoderwiring.
Connectthecablesagainaccord-
ingtothecorrectwiringdiagram.

2.Theencoder
cablesareloose.

Checkwhetheron-sitevibrationistoolarge,whichloosens
theencodercableandevendamagestheencoder.

Connectthecablesagainand
ensurethatencoderterminals
areconnectedsecurely.

3.Theencoderis
faulty.

Replacewithanewencodercable.Ifthefaultnolongeroc-
cursaftercablereplacement,itindicatestheoriginalencoder
cableisdamaged.

Keepthemotorinacertainposition,powerontheservodrive
severaltimesandcheckthechangeof200B-0Bh(Electrical
angle).Theelectricalangledeviationshouldbewithin±30° .

Useanewencodercable.

Ifthefaultpersistsafterthe
encodercableisreplaced,the
encodermaybefaulty.Inthis
case,replacetheservomotor.

29) Er.834:ADsamplingovervoltage

Cause:

■ TheAIsamplingvalueisgreaterthan11.5V.

Cause MethodofVerification Measure

1.TheAIvoltageistoohigh.
◆ MeasurethevoltageinputfromAIand
checkwhethertheAIsamplingvoltage(H0B-
21orH0B-22)isgreaterthan11.5V.

AdjusttheAIinputvoltageandview
theAIsamplingvoltageuntiltheAI
samplingvoltagedoesnotexceed
11.5V.

2.TheAIwiringisincorrector
interferenceexists.

◆ CheckAIwiringaccordingtothecorrect
wiringdiagram.

Useshieldedtwistedpairsandshort-
enthecircuitlength.

IncreasetheAIfiltertimeconstant:

AI1filtertimeconstant:H03-51

AI2filtertimeconstant:H03-56

30) Er.A33:Encoderdataabnormal

Cause:

Internalparametersoftheencoderareabnormal.

Cause MethodofVerification Measure

1.Theserialincre-
mentalencodercable
isdisconnectedor
loosened.

Checkcableconnections.

Checkwhethertheencodercableisconnectedimprop-
erly,disconnectedorinpoorcontact.Routethemotor
cablesandencodercablesthroughdifferentroutesif
theyarebundledtogether.

2.Theserialincremen-
talencoderparameter
write/readisabnor-
mal.

Ifthefaultpersistsaftertheservo
driveispoweredoffandonsever-
altimes,theencoderisfaulty.

Replacetheservomotor.

31) Er.A34:Encodercommunicationcheckabnormal
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Cause:

Afterpower-on,anerroroccurredwhenreadinginitialphaseinformationofrotoroftheincrementalen-
coder.

Cause MethodofVerification Measure

1.Themodelofthe
servodrivedoes
notmatchthatof
themotor.

Viewtheservodriveandservomotornameplatesto
checkwhethertheequipmentusedisInovanceIS810
seriesservodriveand20-bitor23-bitservomotor.
Checkwhether2000-01h(MotorSN)issetto14000.

Replacematchingservodriveand
servomotor.

2.Theencoder
cableisdamaged.

Checkwhethertheencodercablebreaksandwheth-
erconnectionofservodriveandconnectionofservo
motoraresecure.

Replaceanewencodercableand
securewirings.

32) Er.B00:Excessivepositiondeviation

Cause:

Inthepositioncontrolmode,thepositiondeviationisgreaterthanthesettingof6065h.

Cause MethodofVerification Measure

1.Theservodrive
haslossofphases
U,V,orWorthe
phasesequenceis
incorrect.

Performmotortrialrunwithoutloadandcheck
cableconnections.

Connectcablesagainaccordingto
thecorrectwiringdiagramorreplace
thecables.

2.TheU,V,orW
phasecableofthe
servodriveorthe
encodercableare
disconnected.

Checkcableconnections.

Connectthecablesagain.Check
whethertheservomotorpowerca-
blesareinthesamephasesequence
astheservodrivecables.Replaceall
thecableswithnewcablesifnec-
essaryandensureallthecablesare
connectedsecurely.

3.Themotorrotor
islockeddueto
mechanicalfactors.

Checktherunningcommandandmotorspeed
(200B-01h)throughInovancesoftwaretoolorthe
keypad.

Runningreferenceinthepositionmode:200B-0Eh

(Inputpositionreferencecounter)

Runningreferenceinthespeedmode:200B-02h

(Speedreference)

Runningreferenceinthetorquemode:200B-03h

(Internaltorquereference)

Checkthattherunningreferenceisnot0butthe
motorspeedis0incorrespondingmode.

Eliminatemechanicalfactors.

4.Theservodrive
gainistoolow.

Checkthepositionloopgainandspeedloopgainof
theservodrive:

1stgain:2008-01hto2008-03h

2ndgain:2008-04hto2008-06h

Adjustthegainmanuallyorperform
gainauto-tuning.
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5.Thepositionref-
erenceincrementis
toolarge.

Positioncontrolmode:

IntheCSPmode,checkthegearratio
6091-01h/6091-02htocheckthepositionreference
incrementforasinglesyncperiodandconvertitto
speed.

InthePPmode,checkthegearratio6091-01h/6091-
02handcheckthevalueof6081h(Profilevelocity).

IntheHMmode,checkthegearratio
6091-01h/6091-02handdetermine6099-01hand
6099-02h.

CSP:Decreasethepositionreference
incrementforasinglesyncperiod,
andthehostcontrollerneedsto
performpositionrampadditionally
whengeneratingreferences.

PP:Decreasethevalueof6081horin-
creasetheacceleration/deceleration
ramp(6083hor6084h).

HM:Decreasethevalueof6099-01h
and6099-02horincreasetheacceler-
ation/decelerationramp(609Ah).

Decreasethegearratioaccordingto
theactualconditions.

6.Relativetothe
runningcondition,
6065h(Threshold
ofexcessiveposi-
tiondeviation)is
toosmall.

Checkwhether6065hissettoatoosmallvalue. Increasethevalueof6065h.

7.Theservodrive
ormotorisfaulty.

Monitortherunningwaveformthroughtheoscillo-
scopefunctioninthesoftwaretool:

positionreference,positionfeedback,speedrefer-
ence,andtorquereference.

Ifthepositionreferenceisnot0,but
thepositionfeedbackisalways0,
replacetheservodriveormotor.
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33) Er.B02:Excessivepositiondeviationinfullyclosed-loopmode

Cause:

Theabsolutevalueofpositiondeviationinfullyclosed-loopexceeds200F-09h(Thresholdofexcessive
positiondeviationinfullyclosed-loopmode).

Cause MethodofVerification Measure

1.Theservodrive
haslossofphases
U,V,orWorthe
phasesequenceis
incorrect.

Performmotortrialrunwithoutloadand
checkcableconnections.

Connectcablesagainaccordingtothecorrect
wiringdiagramorreplacethecables.

2.TheU,V,orW
phasecablesofthe
servodriveorthe
internal/external
encodercablesare
disconnected.

Checkcableconnections.

Connectthecablesagain.Checkwhetherthe
servomotorpowercablesareinthesame
phasesequenceastheservodrivecables.
Replaceallthecableswithnewcablesifnec-
essaryandensureallthecablesareconnected
securely.

3.Themotorrotor
islockeddueto
mechanicalfactors.

Checktherunningcommandandmotor
speed(200B-01h)throughInovancesoft-
waretoolorthekeypad.

Runningreferenceinthepositionmode:
200B-0Eh

(Inputpositionreferencecounter)

Runningreferenceinthespeedmode:
200B-02h

(Speedreference)

Runningreferenceinthetorquemode:
200B-03h

(Internaltorquereference)

Checkthattherunningreferenceisnot0
butthemotorspeedis0incorresponding
mode.

Eliminatemechanicalfactors.

4.Theservodrive
gainistoolow.

Checkthepositionloopgainandspeed
loopgainoftheservodrive:

1stgain:2008-01hto2008-03h

2ndgain:2008-04hto2008-06h

Adjustthegainmanuallyorperformgainau-
to-tuning.

5.Thepositionref-
erenceincrementis
toolarge.

Positioncontrolmode:

IntheCSPmode,checkthegearratio
6091-01h/6091-02htochecktheposition
referenceincrementforasinglesyncperi-
odandconvertittospeed.

InthePPmode,checkthegearratio
6091-01h/6091-02handcheckthevalueof
6081h(Profilevelocity).

IntheHMmode,checkthegearratio
6091-01h/6091-02handdetermine6099-
01hand6099-02h.

CSP:Decreasethepositionreferenceincre-
mentforasinglesyncperiod,andthehost
controllerneedstoperformpositionramp
additionallywhengeneratingreferences.

PP:Decreasethevalueof6081horincrease
theacceleration/decelerationramp(6083hor
6084h).

HM:Decreasethevalueof6099-01hand6099-
02horincreasetheacceleration/deceleration
ramp(609Ah).

Decreasethegearratioaccordingtotheactual
conditions.

6.Relativetothe
runningcondition,
200F-09histoo
small.

Checkwhether200F-09hissettoatoo
smallvalue.

Increasethevalueof200F-09h.



-558-

Troubleshooting

7.Theservodrive
ormotorisfaulty.

Monitortherunningwaveformthrough
theoscilloscopefunctioninthesoftware
tool:

positionreference,positionfeedback,
speedreference,andtorquereference.

Ifthepositionreferenceisnot0,butthepo-
sitionfeedbackisalways0,replacetheservo
driveormotor.

34) Er.B03:Electronicgearratiosettingexceedinglimit

Cause:

Anyelectronicgearratioexceedsthelimit:(0.001xEncoderresolution/10,000,4,000xEncoderresolu-
tion/10,000).

Cause MethodofVerification Measure

1.Thesetelectronicgear
ratioexceedsthepreced-
inglimit.

Theratioof6091-01h/6091-02hmustbewithinthe
precedinglimit.

Setthegearratiowithinthe
requiredrange.

2.Parametersaremod-
ifiedinincorrectse-
quence.

Thegearratioiswithintheprecedinglimitbutthis
erroroccursduringmodifyingthegearratio.

Resetthefaultorpoweronthe
servodriveagain.
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35) Er.B04:ParametersettingerrorinFullyclosed-loopmode

Cause:

Whenthefullyclosed-loopfunctionisusedandthepositionreferencesourceisinternalpositionrefer-
ence,switchoverbetweeninternalencoderfeedbackandexternalencoderfeedbackisenabled.

Cause MethodofVerification Measure

Inthefullyclosed-loopposition
mode,thepositionreference
sourceisinternalpositionrefer-
ence,butswitchoverbetween
internalencoderfeedbackand
externalencoderfeedbackis
enabled.

Checkwhether200F-01hissetto2.

Checkwhetherthepositionreference
sourceisinternalpositionreference:
multi-positionandinterruptposition-
ing.

Inthefullyclosed-loopmode,when
thepositionreferencesourceisinter-
nalpositionreference,onlyexternal
encoderfeedbackcanbeused,thatis,
200F-01hmustbesetto1.

36) Er.730:Encoderbatterywarning

Cause:

Thebatteryvoltageoftheabsoluteencoderislowerthan3.0V.

Cause MethodofVerification Measure

1.Thebatteryvoltageoftheabsolute
encoderislowerthan3.0V.

Measurethebatteryvoltage.
Replacewithanewbatteryofmatch-
ingvoltage.

37) Er.939:Motorpowercabledisconnected

Cause:

Theactualphasecurrentofthemotorissmallerthan10%oftheratedcurrentandtheactualmotor
speedissmallbuttheinternaltorquereferenceisverylarge.

Cause MethodofVerification Measure

Motorpowerca-
bledisconnected

Checkwhetherthedifferencebetween200B-19h(RMS
valueofphasecurrent)and200B-03h(Internaltorque
reference)isover500%andwhether200B-01(Actual
motorspeed)issmallerthanone-fourthoftheratedmotor
speed.

Re-connectthemotorpower
cables.Usenewcablesifneces-
sary.

38) Er.941:Parametermodificationsactivatedatnextpower-on

Cause:

Modificationsofsomeparameterstakeeffectonlyaftertheservodriveispoweredonagain.Afterthese
parametersaremodified,theservodriveremindsuserstorestart.

Cause MethodofVerification Measure

Theparametersmodifiedarethose
whosemodificationswilltakeeffect
atnextpower-on.

Checkwhetherparameterswhosemodification
takeseffectatnextpower-onhavebeenmodified.

Powerontheservo
driveagain.

39) Er.942:Frequentparameterstorage

Cause:

Morethan200parametersaremodifiedatatime.

Cause MethodofVerification Measure
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Agreatnumberofparametersare
modifiedandsavedfrequentlyto
EEPROM

(200C-0Ehsetto1).

Checkwhetherparameters
aremodifiedfrequentlyand
quicklyfromthehostcon-
troller.

Checktheoperationmode.Forparame-
tersthatneednotbestoredinEEPROM,set
200C-0Ehto0beforethewritingoperationof
thehostcontroller.

40) Er.980:Encoderinternalfault

Cause:

Anencoderalgorithmerroroccurs.AcommunicationerroroccurredwhenthedriveFPGAjudgestheab-
solutepositionzero.

Cause MethodofVerification Measure

Encoderinternalfault
Ifthefaultpersistsaftertheservodriveis
poweredoffandonseveraltimes,theencod-
erisfaulty.

Replacetheservomotor.

41) Er.998:Homingmodesettingerror

Cause:

0x6098h(Homingmode)issetincorrectly.

Cause MethodofVerification Measure

1.Whenhomingisenabled,6098hissetto15,16,
31,or32,whichdisableshoming.

Viewthevalueof
6098h. Set6098hcorrectly.

11.4.2 Internal Fault

Whenanyofthefollowingfaultsoccurs,contactInovancefortechnicalsupport.
Er.602:Angleauto-tuningfailure
Er.220:Phasesequenceerror
Er.A40:Parameterauto-tuningfailure

Er.111:Internalservodriveparameterabnormal

11.4.3 Rectification of Communication Faults

MethodsforeliminatingfaultsoftheIS810seriesservodrivearedescribedabove.Thissectiondescribes
howtorectifycommunicationfaults.

1) Er.d09:Softwarepositionupperandlowerlimitsettingerror

Cause:Thelowerlimitofsoftwarepositionislargerthantheupperlimit.

Cause MethodofVerification Measure

1.Thesoftwareposition
upperandlowerlimitare
setincorrectly.

Viewthevalueof0x607D-01hand
0x607D-02h.

Set0x607Dcorrectlysothat607D-1hissmaller
than607D-2h.

2) Er.d10:Homeoffsetsettingerror

Cause:Thelowerlimitofsoftwarepositionislargerthantheupperlimit.

Cause MethodofVerification Measure

1.Thehomeoffsetisout-
sidethesoftwareposition
upperorlowerlimit.

Viewthevalueof0x607D-01h,0x607D-
02h,and0x607Ch.

Set0x607Dcorrectlyandensure

0x607D-01h≤0x607Ch≤0x607D-02h.
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3) Er.E08:Synchronizationloss

Cause:Themaster’ssynchronizationsignalislostduringcommunication.

Cause MethodofVerification Measure

1.Themas-
ter'ssyn-
chronization
signalislost
duringcom-
munication.

Checkwhetherashield-
edtwisted-paircommu-
nicationcableisused.

Checkwhethertheservo
driveiswellgrounded.

Useashieldedtwisted-paircommunicationcable.

Groundtheservodriveaccordingtothestandard.

Setthesynchcycle,andswitchtheEtherCATcommunicationstate
machineofthedrivetotherunningstate.

Ifthereisalargeerrorinthemastersyncperiod,modifythepermissi-
bleinterruptionlosstimes(200C-24h)ofthemasterorslave.

Er.E12:NetworkinitializationfailureCause:Networkinitializationfails.

Cause MethodofVerification Measure
1.TheFPGAfirmwareis
notprogrammed.

Checkwhether2001-02hissetto01XX.Y.
ProgramtheFPGA
firmware.

2.Thedevicecon-
figurationfileisnot
programmed.

Afterconnectingtheservodrivetothemaster,checkwhetherthe
firstleftLEDonthekeypaddisplaysthestatesofthecorresponding
networkport,andthesecondLEDdisplaysanumberamong1,2,4,
and8.

Programthedevice
configurationfile.

3.Theservodriveis
faulty.

Theservodriveisfaulty.
Replacetheservo
drive.

4) Er.E13:Syncperiodconfigurationerror

Cause:Afterthesystemswitchesovertotheoperationmode,thesyncperiodisnotanintegralmultiple
of125μsor250μs.

Cause MethodofVerification Measure

1.Thesyncperiodisnotanintegral
multipleof125μsor250μs.

Checkthesettingofthesyn-
chronizationcycleinthecon-
troller.

Modifythesyncperiodtoanintegral
multipleof125μsor250μs.

5) Er.E15:Excessivesyncperioderror

Cause:Thesyncperioderrorexceedsthethreshold.

Cause MethodofVerification Measure

Thesyncperioder-
rorofthecontroller
istoolarge.

Measurethe"Synchronizationcycle"ofthecontroller
throughadigitaloscilloscopeortheoscilloscopetool
inthesoftwaretool.

Increasethevalueof200C-2Dhand
performthetestagain.IfEr.E15
stilloccurs,set200C-2Chto2.
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