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Thank you for using the M1 Series servo drive!

MI1 series servo product is a high-performance AC servo product developed by Lead-motion, which has a power range of
0.1kW-7.5kW and supports communication protocols such as EtherCAT. The product adopts a new algorithm to make the
product present higher dynamic response, higher positioning accuracy and higher reliability. The product has a
comprehensive range of functions (free adjustment, inertia identification, vibration suppression, advanced tuning), making
commissioning easier and more convenient

This product is suitable for equipment in multiple industries such as 3C/semiconductor, robotics, new energy, laser, textile,
packaging, etc., and provides value to user equipment with excellent product performance.

This manual provides information about the M1 series drivers and motors. Refer to this manual for the installation,
commissioning and maintenance of M1 series products. The wrong use method and treatment method will not only affect
the product performance, the service life of the product, but also lead to accidents.

Please keep this manual safe so that you can consult it if necessary.

If there is any doubt about the contents of this manual, you can contact our technical staff.

More information

Document name Description

iIntroduces the installation, commissioning, function description,|

WL e B CAT kel itroubleshooting, and parameter description of EtherCAT products.

Manual acquisition
Access to the electronic manual is available in the following ways:

Log on to the official website of Lead-motion (www.lead-motion.com), and download from the download center.
Consult with our technical staff.



Safety precautions
Before the storage, installation, wiring, operation, inspection or repair of the product, users are required to get
familiar with and abide by the following important matters, to ensure the safe and correct use of the product.

é This symbol indicates that improper operation may cause danger or even
Danger personal injury.

This symbol indicates that improper operations may cause danger, personal
injury, and possibly damage the device.

This symbol indicates "operation forbidden' (absolutely cannot do).
Prohibition

This symbol indicates mandatory operation (must be done).

Q| >

Mandatory

Storage and usage environment

[t is prohibited to store and use the product in the environment with water, corrosive gas and flammable gas.

[t is forbidden to store and use the products in the environment with direct sunlight, dust, salt and metal powder.

[t is prohibited to store and use products in the presence of water, oil and dangerous materials.

Installation and Wiring

[t is prohibited to connect the UVW terminal of the motor to the three-phase power supply.

[t is forbidden to install this product near the combustible materials.

[nstallation and wiring must be done by professional electrical personnel.

[t must be installed in the correct installation way.

The Ground terminal must be reliably grounded.

The power supply must be disconnected before wiring.

The wiring material must be properly selected.

[An emergency stop circuit must be installed externally to ensure that the power supply can be stopped and cut
off in case of emergency.

Operation and Running

Do not touch the driver and motor in operation.

Do not frequently turn on or off the power supply.

[t is prohibited to damage the cable, withstand excessive external forces, exert heavy pressure, or get caught in
the cable.

Reasonable parameter values must be set before running.

VY| © V|V

Wear safety equipment before performing operations.




Maintenance and Repair

[Maintenance and repair must be conducted by professional electrical personnel.

Equipment maintenance must be carried out in a non-powered state.

-~

[The power supply must be cut off for a period of time (more than 5 minutes) before maintenance and repair:
operations.

Installation and Wiring

Please follow the correct installation direction.

[nstall the product in a place that can support the weight of the product.

Do not place heavy objects on this product.

Do not touch the wiring terminals.

Do not block the heat sink device.

Operation and Running

Please match the drive and the motor as required.

Please test the motor in the no-load state.

Do not use the motor holding brake for mechanical braking.

Do not make the motor and motor shaft subject to strong impact.

Do not set unreasonable parameters to drive.

Maintenance and Repair

Do not remove the drive or motor.

O Oe @

Do not change the wiring while the power is on.




Meet certification and standard requirements.

C€ SGS

Low-voltage standard EMC standard

Servodrive | Ml | EN 61800-5-1 EN 61800-3




Contents

Chapter 1 OULINE .....ueeiiiiineiiciiinniicnissnnncssssssecssssassessssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssass |

1.1
1.2
1.3

1.4
1.5
1.6

Description of the M1 series NAMEPIALE ..........cceevvieiiieiieiiiiiiecie ettt sieeeeeereereebeebeeseee e 2..
Name of each part 0f the SETVO AIIVE ....c..ocviiiiiiiiiiiciecie e teesare v e 2.
Product specifications of the SErvo drivVe ..........ccoecieriierierieiiireeie e 6..
1.3.1 Electrical SPECITICALIONS .......coiriiiiiiiiiitirtertet ettt ettt sttt a ettt et b e n et eaeebe st nrens 6..
132 BasiC SPECITICALIONS .....ueiuiruiriiiiiieiiitiiteet ettt ettt ettt ettt sttt ettt e bt eat et be e et eaeebe st nnens 8.
Installation dimensions 0f the SETVO AIIVE .......cccccceerieiieiiiieieeeeieeree et sae e ssne e 10..
Servo drive Mmodel dESCIIPLION ......ccvviiiieiiiiiecii ettt ettt ereebe et e teesteeetaeeabesabeesveesbeeseenens 12

Maintenance and inSPection Of SEIVO AIIVE ......cvcviiiiiiiiiiieiiccieeeiie ettt eere v 13

Chapter 2 Panel OPeration ...........cceeiccninnneiecnsssnsicssssssssssssssssesssssssssssssssssssssssssssssssssssssssassssssssss 14

2.1

2.2
23

24

Pane] TIETEICES ...eiieeiiiiiiiiiie ettt e e e et e e ettt e e e e tte e e seabbeeeesasbeeeesanaaeesanseaeeennseeas 15
2.1.1 Pane]l COMPOSITION ....oueiiieiieiiitietete ettt ettt a ettt et et s e te et e et e e e s en e eseebesbe et e eeneeneenesseasenaens 15
2.1.2 IMOAE@ SWILCR ..ttt ettt h ekt e e s e bt e bt st et e e et en e ebeeb e et et et neeneebesbeaneeens 15
2.1.3 STATUS AISPIAY -ttt ettt ettt e et e bt et e e e st e st e st e bt et e b et en e e et ete bt et e e e st neeneebenaenenes
Description of utility function

Parameter Setting deSCIIPLION ......uiiiiecuiiieieiiiieeecieeeeeieeeeete e e e eteeeeeiteeesebteeeesnrbeeeenaneeeessnssaeeennseens
2.3.1 Parameter ClasSITICAtION ........ccueiuieieriieieitieieie ettt ettt sttt ettt ettt et e st ete s st et e sbeentesbeeneebeesseseeneensesnes
232 Parameter Setting MEthOd ........cccouiviiiiiiiiii ettt st
StAtUS MOMILOTING ...veeiuriieieiieiiieeiieeeieeerteeeteeeteeestbeeeteeestseessseeessseessseeasesessseesssesessseesssesssssesssseen

Chapter 3 Servo System Composition and Wiring ........ceeeicciccnneiccsssnnicssssnsncsssssssecssssassssssssns 22

3.1
32

33

34

3.5

3.6

3.7

3.8

SErvo SYStEIM COMPOSILION ...euuiiiuiiitieiieitieitie ettt ettt ettt sttt ettt e bt e sbeesaeesateeabe e beebeenbeenns 23
Wiring of the MaIn CITCUIL .....eevviiriiiiieiie ettt seesteesaeseaeebeebeesseessaesssesnsesnseensens 24
3.2.1 MAIN CITCUIE LETIMINAL ....tiiiiiieiieieetiete ettt ettt e st et et e e te e be s st e s be e st enteseeense bt ensebeeneenbesseensesseensenns 24
322 Recommended cable for the mMain CIFCUIL .......c..coerieiiiiiiiiiteee ettt 25
323 Wire used for the Servo drive Main CIFCUIL ........couerveiiiiiririinteiet ettt ettt 26
324 Examples of the main CIrcuit WITINE .....ccoeiiiiiiieieieieeiteeeee ettt ettt s et st ss e neeeeaaens 27
3.25 POWET SUPPLY CAPACILY +..vneeeiitietiteieet ettt ettt ettt et e et e s e et en e eseen e seeebenae e eneeneeneasennens 30
3.2.6 Precautions fOI WITINE .......oeiiiiiiiee ettt ettt b et e bt et esees e eeeebe e e e eneeneeneaneaaens 30
Connection of the iNput/OUtPUL SIZNALS ......ccvieviiiiiieiieiie ettt sreesreesareeave e 31
3.3.1 Name and function of the input/output signals (CN1) ......ccccoiiiiiiiiiiiieeeeeee e 31
332 Speed control Wirlng dIBZIAM .........coeiieieiiiei ettt ettt b et e sttt s b e ee e e e e s e ne e e

333 Position control wiring diagram

334 Torque control wiring diagram

Input / output signal diStrIDULION .......cccveveiirciieriieiierie et ettt ee e ereeseessaesraessnessneans

3.4.1 Input s1ZNAL AISTIIDULION .....oveuiiiiiiiieiiiceetc ettt ettt ettt ene 36
3.42 Output SigNal dISEIDULION .....cuevviueiiiieiiicieieteire ettt ettt ettt sttt st s bbbt be e ene 38
Description of interface with CNT terminal ..........cccccoveivieiieriieniienie e see e 40
3.5.1 Reference iNPUL INTETTACE ........oouiiuiriiiei ettt ettt es sttt e e e e e eneeseerenaens 40
352 Digital INPUL INEEITACE .....oueeeiitiitiieiee ettt ettt et a et s bt sttt e e e e eseeneeseetenaens 42
353  Digital OUtPUL INEEITACE .....ovoiveiveiiiiii ettt 43
Encoder interface SPeCIfiCatioN ...........ccceeviieriieiienierie et see e sreete e ebeesseesseeseseenseennees 44
3.6.1 Name and function of encoder interface (CN2) ........ccocoviriiiiiiiriniinircieereeereeeeeee et 44
3.62 Examples of connections fOr @NCOART .........cccciiriiriiiiiiiiiniiiciee ettt ettt 44
Connection Of TEZENETAtIVE TESISTOT .......evcvrreiierieerieeriiereeeteeteeteesteesseesressreesseeseesseessaessaessnessseans 46
3.7.1 Connection method 0f reZENETatiVE TESISIOT .......ouerueieuieiietietiiterte ettt ettt ettt be st e see e e e eneenen 46

3.7.2 Set the regenerative resistance capacity

Noise and higher harmonics treatment MEthods ...........cccvecierieriiriiinieeeeeee e 48

Xi



3.8.1 NOISE AN IS TTEALIMEIIE ....veiiieviiiiirieeeteeeeeteee e ettt e et e e et e e eeaeeeeeaeeeeeaeeeeteeeesaseeeeareeeesseseensssesensseeensseeennreeeenns 48

3.82 Precautions for connecting n0iSe fIlters ...........cooiiiiiiiiiiiiieee e 49

Chapter 4 Test RUN ....cciiiiiiininiicnsnicssnicsssnicsssnessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsse 31

4.1
4.2
43

4.4
45

Inspection and precautions before tESt TUN .........ccceevieviieriiieiiieiieeeee e seesee e ens
JOG operation via PAnEl OPETALOT .......c.eeevvierciieeiiiieeiieeiteerreeestteesreeesteeeseveeessaeessseesseeesssesssseeenes
Test run of servo motor according to UPPEr TEfEreNCe .........ccvvevvieeiieiiieiiiiiecreeieee et

43.1 Connection and status confirmation of the input signal loop

432 Test run during POSItION CONLIOL .......cc.eiiiiiiiiiieieiit ettt sttt et b e st sae b

Test run after connecting the servo motor to the maching .............ccoecveveverviircincienieneesee e 53..

Test run of Servo MOtOr WIth DIAKE ......eevviiiiiiiiieeeeee et eaaree s 53

CRAPLEr 5 RUN uuviiiiiiiiiniiininninssntinssnnissssncssssnssssnesssssosssssosssssssssssosssssssssssssssssssssssssssssssssssssssssssss 4

5.1
52

53

54

5.5

5.6
5.7

5.8

Selection of the cONtrol MOAE ..........cocieiiiiiiiiiiiie et 55
Setting of basic Operation fUNCLIONS .........ccceeevieriierierierierie et eee e seeseesreebeesbeesseesseennns 56
5.2.1 SEIVO ON L.ttt h ettt e et ens 56
522 Selection of MOtOr TOtAtION QITECHION. ...eveveuirieuirietiirteiieteertet ettt ettt ettt ebe et b b enens 57
523 OVEILrAVEL ...oeiviiiiiiiicicccereec s

524 Holding brake (for fixing)

525 Servo OFF and motor stop method in case of alarm ..........c.ccccoveririiiiiiiinininiceseceee e 65
5.2.6 Operation in case of momentary pOWer INTEITUPTION ....c..eoveveuieuiriirienteieieiirententetereeeete sttt e et e b e sneneene 67
527 Setting of the motor overload detection VAIUE ..........cccoieiiiriiiireieeere e 68
Speed control (AaNAlog IEfEIENCE) ...cvviviieiiiiiicie ettt ettt etreeabeebeesbeesbe e beeens 70
531 Basic settings 0f SPEEd CONMIOL ......c..ccueiiiiiiiiiiiieit ettt sttt sttt sae e 70
532 Adjustment of the reference offset .72
533 SOTE STATT ..veeteiieeiee ettt ettt ettt bbbt b et et b ettt h st a ekt a et n et eb e enen 74
534 SPEEA TETETENCE fIIEET ....vnieeieiieiietetee ettt b et e et es e bttt e e e ene s be e nes 75
535 ZETO CLAMPIIIE ...ttt ettt ettt ettt et et e st et e e bt et et et en e eseebeebeebe e enten e eseeb e et e beneeneeneabeseeaseneans 75
5.3.6 Encoder divided PUISE OULPUL .....c..oiuiie ettt ettt b et s e st et e e e s e eneesesteanens 77
5.3.7 Setting of the encoder divided pulse output .78
53.8 Speed consistent output (/V-CMP) SIZNAL ......c.coiririiiiiiiiiinieieiececre ettt 79
POSTHION COMIOL ...ttt sttt sb et sbe et s bt et e nbe s bt etesbeeneens 80
541 Basic settings Of POSIION COMIOL .....c..cuiiiiiiiiriiieiiirerent ettt ettt sttt b et sae b 80
542 Position deviation clearing input (CLR) SIZNAl .........ccccririiriiiiiiiiiniiiciereesee ettt 84
543 Reference pulse input magnification switching fUnCtion ............c.cocevirierieiiiiininenecrereseeeee e 85
544 Setting 0f the lECIIONIC ZEAT .....c.couiriiiiiiiiiiieiertcee ettt ettt sttt ettt b et e e
545 Setting of the smoothing function .
5.4.6 Positioning completed output (/COIN) SIZNAL ......couiiiiiiiiiiiieierieiee et 91
547 Positioning near output (/NEAR) SIZNAL ......coiiiiiiiiiiiiiiieeeee et 92
5.4.8 Reference pulse prohibition fUNCHON .........cooiiiiiiriiieieee ettt 93
TOPGUE COMIIOL utiiiiiiiiiciie ettt ettt ettt e s e e e tbeeabeesbeesbe e be e tbessbeesseeaseesseesteessaesanessneans 94
5.5.1 Basic settings Of tOrqUE CONMIOL ........couiuiiuiiiiiiiiee ettt sttt b et seeneeeeaaen 94

552 Adjustment of the torque reference offset

553 Setting of the torque reference input filter

554 Speed-limiting function during torque CONIOL ..........ccccueiiiriririiiieieeneeenee ettt 98
Internal set SPEEA CONEIOL ......eoviiiiiiiiiiiieiieeesee ettt ettt e e eteesteesenessbesnbeesseenseennns 100
Selection of the control mode cOMBINATION .......ceevvireieiirriieieie et 103
571 When Pn000.1 18 SEE 10 4/ 5/ 6 ..ottt ettt ettt n e neeee e 103
572 When Pn000.1 18 SEE 10 7/ 8/ 9 .ottt ettt ettt neeee e 105
5.7.3 When Pn000.1 18 SEt 10 A/ B ..ottt 105
Selection of the torque LMILS .....c..ccviiiiiiiiiiiciececce et et eveeveebeestresereeereesveeares 106
5.8.1 INternal tOTQUE TIMILS ....c..ouieiiieiititee ettt et ettt e et eb e bt e et et e e eseebeebeneenes 106
5.82 EXternal torqUE TIMIS ......c.eeuiiiiiiiieieee ettt ettt et e et b bt e et et e eneeseeneneenes 107

Xii



5.9

5.10

6.1

5.83 Torque limits based on analog refEIENCE .........ccievierieieiiieieieeteee ettt 108

584 Torque limits based on external torque limits + analog reference .............coceverererieeieininereeeceeseeene 110
5.8.5 Torque limit detection output (/CLT) SIZNAL .....cc.eiuiieiiiiiiiiiieee e 111
ADSOIULE ENCOUET ...ttt ettt sttt ettt et ebe b b e 112
591 Connection of the abSOIULe ENCOUET .......ccoiviiriiriiieiiiiirr ettt 113
592 REPIACE DAILEIY ..uveeeeeieiietieteet ettt a et b ettt e e st e st e bt b et et et e st et e e bt et e s eneeneeneetesbennenes 115
593 Setting of the absolute encoder (INTtAlIZATION) .......c.evveieiiiiiieriei ettt 116
594 Setting the upper limit 0f TOtatioN CIICIES ......co.eiuiriirieieiciee e 117
595 When there is an alarm (A.CCO0) indicating that the upper limit value of the rotations is inconsistent ......... 118
Other OULPUL SIZNALS ....vieiieiieiieiierie ettt et e e te bttt e e e saessseesbeessaesseessaessnesssessseesseenseennns
5.10.1  Warning output signal ((/WARN) ......cccoviniiiiniiiiiene
5.10.2 Rotation detection output signal (/TGON)
5.10.3  Servo-ready output signal (/S-RDY) ..cc.oouiriiiiiiiiinicie ettt
Chapter 6 AdJuStmMeEnTt ........ccceeccveniccsissnnecsssssnressssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssss 120
Adjustment function and adjustment PrOCESS .......cvevvierieiieiiiereeieesreeseeseeeeeereereereesveesenesens 121
6.1.1 AdJUSTMENT FUNCHION ...ttt ettt ettt sb et ettt be bttt sseneebesaesaennens

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.12 AQJUSTMIEIIE PIOCESS ..vviviiitenteiteutettete sttt ettt ettt et et es e estete bt se et et et eaeebesb e et e s et entebtebe sttt et esseneebesaessennens
6.1.3 Safety precautions during adjustment

Self-adjustment function

6.2.1 SUITHMATY .ottt a et ebe b sat e b s bt e b e sa e ab e bt easesaeeas e b e eusesbesueesnesueenne e
6.2.2 Self-adjusting value setting (Fn200) ProCeAUIE ..........eoeieiririirieieieieeieeie ettt 128
6.2.3 REIAtEA PATAIMELETS ....ueeuieeieiiititeeeee ettt ettt ettt et b e bt et et et e st e st et e e b et et e e emeebeebe e b e s et eneeseeseabennenes 130
Advanced automatic adjustment (FN201) .......ccooooiiiiiiiiiiiiiiecieee e 131
6.3.1 SUITHNATY ..ottt ettt e a et b e s b e b sa et e bt e b e sb e ab e bt e s e saeeusebeeunebesueesnesueennenne

6.3.2 Related parameters
Reference input advanced automatic adjustment (Fn202)

6.4.1 SUITIMATY ..ttt e a et b e s bt bt sa e b e bt et e s bt e ss e bt e s e saeeasebeeunesbesueesnesneennenne
6.4.2 REIAtEA PATAIMELELS ....ueeuieeietiitietetee ettt ettt ettt e st e bbb e b e e st e st ebeeb et et e e emeebeebe et eabeneeneeseeseabennenes
Single parameter adjustment (FN203) ........cooioiiiiiiiiiicieeececee et
6.5.1 SUITIMATY ©.eeitiiiiiiieiiete ettt et et a et b e b sa e b s bt e b e s bt e ab e bt e s e saesatebeeunesbesueesnesueennenne
6.52 Operation steps for the single-parameter adjuStMENt ............coccoerierieiiiirininiieieeeceereeee e
6.5.3 Example of single parameter adjuStMENTt ..........c.cooeoieiriiiiiinieieeee ettt ettt sb e eee e
6.54 REIAtEA PATAIMELETS ....ueeuieeieiiititeeeee ettt ettt ettt et b e bt et et et e st e st et e e b et et e e emeebeebe e b e s et eneeseeseabennenes
Vibration control function (FN204) .......ccoviiiiiiieiieeiie ettt ere e et eesar e eeseseesaree s
6.6.1 SUITHMATY ..ttt ettt sttt et b e e h et e e bt e b e bt et e sb e et e e bt e st e s bt e st e bt esbenbesbee bt ebeebesbeentesbeennenee
6.6.2 REIAtEA PATAIMETELS ....oueeuieeietiititetet ettt ettt ettt et b bt ettt e e st e st eb e e b et et e e emeebeebe st e b et eneeneeseebennenes
Vibration suppression function (FN205) ......ccceioiiiiiiiiii et
6.7.1 Summary .......ccceeeueeee.

6.7.2 Related parameters

Adjust application FUNCHONS .......cceeiiiiiiiiiecie ettt e sreesteesteesteeeareeabeeebeeveeseenens

6.8.1 SWILCRING ZAIN ..ttt ettt sttt et b e bttt e bt st e b et st ebeeaeebenaennen
6.8.2 Manual adjustment of friction COMPENSAION .......cc.erveieuiriiiiiierieeeieeec ettt eae e enene
6.8.3 Current control mode selection fUNCLION .........cocciveuiririeirieinieereen ettt eneaes
6.8.4 Current gain value Setting fUNCION .........cooiiiiiriiieieei ettt ettt
6.8.5 Speed detection method selection fUNCLION ........c.ccuvveuirieieririiinciececc ettt eaeees
IMANUAL SEELINE ..eevvieiiieieiiieieeieeie et e seeete et e et e et e e e teesstessbessseenseesseessaesseesssessseassensseensesnseennns

6.9.1 AQJUSHING SEIVO ZAIN ...enieiietiitieteieteiet ettt ettt ettt et et et es e eb e et et e e enees e et e eb e et et e e eneeseebesseaseneeneeneeseabeneenes
6.9.2 Adjust Zeneral fUNCHIONS .......o.iiiiiiieieiet ettt ettt eb et et e e et s e st e b et et e e eneeneebeneenee

Chapter 7 Utility function (FNOOO) ceeeecniinericscssnniccsssnnnscssssssesssssssssssssssssssssssssssssssssssssssassssssss 100

7.1
7.2

List of UtIIItY TUNCHONS ..ocvviiiiiiiiiiicitieciie ettt ettt e r e e vt eeste e steesteeeaveeabeeabeesbaeseenens 167
Display alarm record (FNI000) ........cocvevieiieiieeitetesieesteeste et eteesieesaeeseeesnnesnbessseesseeseennns 168

Xiii



7.3 JOG RUN (FNO02) ..ttt ettt ettt et b et e b s 169
7.4 Origin search (FNO03) .....c.oociiiiieiiecieeieeieeeese ettt ettt e et e e e e steeseaessbessseessaenseenns 170
7.5 Program JOG 1un (FNO04) .....cc.oiiiiieeie ettt ettt et e e ve st e e tbe e ssbeeetaeessbaeeneneessreeas 171
7.6 Initialization of parameter settings (FNO0S5) .......ccccoeeiieiiieiierierierie e 175
7.7 Delete alarm record (FNO06) ........ccuviiiviiiiie ettt ettt et earee s 176
7.8 Bias adjustment of the motor current detection signal - automatic (FnOOE) .............ccccceveenneen. 177
7.9 Bias adjustment of the motor current detection signal - manual (FnOOF) ...........cccccccvveeveennnn. 178
7.10 Parameter write disable (FNOT10) .......oooviiiiiiiiiiee e et 179
7.11 Display software version (FNOT2) ......ccccoveiieiiiiiiieiierierierie ettt sne e saeebeese e e essaennns 181
7.12 Inertia ratio identification (FNO1S5) .....coooiiiiiiiiiiece et 181
7.13 Initialization of the vibration detection value (FNO1B) .........ccccvveiiiiiinrienienieeee e 182
7.14 Software reSet (FNI030) .....cceiviieiiiiieiie ettt ettt e e e s e e st e ssbeesbeesbeesseesssesnseenseensens 184
7.15 EASYFFT (FN2060) ....neiiieiieieeieese ettt ettt ettt ettt et e be st et e e st ensesseentensesseenseseeneenes 185
7.16 Online vibration monitoring (FN207) ......ccccciieiiiiiiiiieieecieeecte ettt eve e 188
Chapter 8 Monitoring Function (UNODOO) ..eccccccceiccssssnnncssssnnnecssssssesssssssssssssssssesssssssssssssssssssass 190
8.1 List of MoNitoring fUNCHONS ........cccuiiiiiieiiiieciie et ecteeeee et eeiteesreesteeesebeessbeeessseessseeesseessseeas 191
8.2 Example of the monitoring fUNCHON .........cccecvveeiieriierierieriecie e es 192
8.3 Read methods for the 32-bit length data ...........ccooceeeieiieniiiieee s 192
8.4 Monitoring of input signals (Un005) .......cceeviiiiiiiiiiiecie ettt evee e re e eeneesevee s 194

8.4.1 DIHSPLAY STEP -evetiteteeeniet ettt ettt ettt ettt b et et e et h et b e ek et ea e n e Rt ekt b et et e n e Rt bt bt e et e st enteneebeebenenes 194

8.4.2 Discrimination method diSPlayed ..........ccooiiiiiiiiee et 194

8.43 Example of the input Signal diSPIAY .......ccveiriiireeieieee ettt 195
8.5 Monitoring of the output signal (Un006) ..........ceevveeiiieiieiiiiiicie ettt 196

8.5.1 DIHSPLAY STEP -evetitetenieiiet ettt ettt ettt ettt ettt ettt et a et b ek et st a e Rt ekt b et et e n e st bt b et et e st enteneebeete e enes 196

8.5.2 Discrimination method diSPlayed ..........ccooiiiiiiiiee et 196

853 Example of the output Signal diSPIAY ........cceeiiuiriirieieiieii ettt 196
8.6 Monitoring content setting for the initial POWET-UP .......cocoiiiiiiiiiiiiiiiieee e 197
Chapter 9 Failure Diagnosis ......cccocccervricssnnccssnncsssnncssnncssssscssssssssssesssssesssssossssssssssssssssssssssssssss 198
9.1 When a alarm 1S diSPlayed ........coccveviiiiiiiieiecee et s ns 199

Q. 1T ATAIII TSt ittt ettt e et b et et e s e st bt ek et et ea e eb e bt et et et en e en e e bt be s et e st st ene b e eaennenee 199

9.1.2 Cause of alarm and treatment MEASUIES ...........cceerueruerierierierieneetestteeesteestesseestessesseessesseesesseensesseessessesssensesnes 201
9.2 When a warning is diSPlayed .......c.cccvecviriieriieriie ettt ere e e e s sbe e neenns 212

9.2.1 WAITHNE TIST ..ottt ettt s bt e b e et et e st e st e st eb e et e b et e s e e st et e ebe et e s e st eneeneebenbenenes 212

9.2.2  Cause of warning and treatment MEASUIES .........ceieruerueieiriatertentesieieeseetestesseeeseesessessesseneeseesessessenseneeneasenne 213
9.3 Judge the cause and treatment measures of the fault from the action and condition of the servo motor ..215
Chapter 10 Parameter LiSt ......coiiinviiiinninisnenssnncnssnicsssncsssnesssssesssssssssssssssssssssssssssssssssssssns 220

Xiv



Chapter I

Summary



</¢ ;EA@Z"“TID/N .
T
1.1 Description of the M1 series nameplate

1.1 Description of the M1 series nameplate

The M1 series is mainly used in situations that require "high speed and positioning accuracy". This series of servo

drives can maximize machine performance in the shortest possible time, helping to improve production efficiency.
1.2 Description of each part of the servo drive

(1) Size-A: M1-01Bo/M1-02Bo/M1-04Bo/M1-08Bo servo drive

(D Communication reference driver: EtherCAT; Pulse/analog driver

@ (@ Micro USB: M1 servo backend software interface
®) 6-digit LCD display

(@ Operation buttons

® 1/0 signal interface

(6) Encoder interface

(7 CHARGE indicator

AC power input; Motor interface; External regenerative resistor
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1.2 Ratings and specifications of servo drive

(2) Size-B: M1-10Bo/M1-15B0 servo drive

< cZ Lt
mE ?_,Z,_TEE

(D Communication reference driver: EtherCAT; Pulse/analog driver

@ (@ Micro USB: M1 servo backend software interface
® 6-digit LCD display

(@ Operation buttons

® I/0 signal interface

® Encoder interface

(@ CHARGE indicator

AC power input; Motor interface; External regenerative resistor
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1.2 Ratings and specifications of servo drive

(3) Size-C: M1-20Bo/M1-30Bo/M1-20Co/M1-30Co servo drive

NOILOW-AaVv3T_

(D Safety function terminal

@ Micro USB: M1 servo backend software interface

® 6-digit LCD display

(@ Operation buttons

(& Communication reference driver: EtherCAT; Pulse/analog driver
® 1/0 signal interface

(@ Encoder interface

CHARGE indicator

© AC power input; Motor interface; External regenerative resistor

Ground terminal
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1.2 Ratings and specifications of servo drive

(4) Size-D: M1-45Co/M1-55Co/M1-75Co servo drive

NOILOW-av31

(D Safety function terminal

2 Micro USB: M1 servo backend software interface

® 6-digit LCD display

@ Operation buttons

(& Communication reference driver: EtherCAT; Pulse/analog driver
® 1/0 signal interface

() Encoder interface

CHARGE indicator

@ AC power input; Motor interface; External regenerative resistor

Ground terminal
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1.3 Specifications of server driver

1.3 Product specifications of the server driver

1.3.1 Electrical specifications

(1) Electrical specifications for M1 type (AC220V)

Driver model |

Rated Power (W) 100 200 400 750
Rated continuous output
current [Arms] L1 1.6 2.8 >3
Instantaneous maximum 33 5.8 8.8 16.9
output current [Arms]
Main circuit power supply Single-phase AC200 ~ 230V £20% 50/60Hz
Control circuit power Bus power supply (sharing main circuit power input and rectification)
200%, 10s; 200%, 100s;
Overload capability Maximum output current, 3s Maximum output
current, 5s
Dynamic brake Standard
Regenerative resistor External (min. 38) 2 Internaljexternal
& (min. 38) Q
M1-10Bo M1-15Bo
Rated Power (W) 1000 1500
Rated continuous output 7.6 12.0
current [Arms]
Instantaneous maximum
output current [Arms] 23.0 320
Main circuit power supply Single-phase/three-phase AC200 ~ 230V +20% 50/60Hz
Control circuit power Bus power supply (sharing main circuit power input and rectification)
Overload capability 200%, 100s; Maximum output current, 5s
Dynamic brake Standard
Regenerative resistor Internal/external (min. 18) QQ
Driver model | M1-20B0 | M1-30B0
Rated Power (W) 2000 3000
Rated continuous output 185 19.6
current [Arms]
Instantaneous maximum
output current [Arms] 42.0 44.0
Main circuit power supply Three-phase AC200 ~ 230V £20% 50/60Hz
Control circuit power Single-phase AC200 ~ 230V £20% 50/60Hz
Overload capability 200%, 100s; Maximum output current, 5s
Dynamic brake Standard
Regenerative resistor Internal/external (min. 28) QQ




1.3 Specifications of server driver

(2) Electrical specifications for M1 type (AC380V)

Driver model M1-20Co M1-30Co M1-45Co M1-55Co
Rated Power (W) 2000 3000 4500 5500
Rated continuous output R 4 12.0 165 21.0
current [Arms]
Instantaneous maximum 20 28.0 42.0 47.0
output current [Arms]
Main circuit power supply Three-phase AC380 ~ 480V +20% 50/60Hz
Control circuit power Single-phase AC380 ~ 480V +20% 50/60Hz
Overload capability 200%, 100s; Maximum output current, 5s
Dynamic brake Standard
Regenerative resistor Internal/external (min. 28) Q
Driver model M1-75Co
Rated Power (W) 7500
Rated continuous output
26.0
current [Arms]
Instantaneous maximum 650
output current [Arms] )
Main circuit power supply Three-phase AC380 ~ 480V £20% 50/60Hz
Control circuit power Single-phase AC380 ~ 480V £20% 50/60Hz
Overload capability 200%, 100s; Maximum output current, 5s
Dynamic brake Standard
Regenerative resistor Internal/external (min. 28) QQ

-
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1.3 Specifications of server driver

1.3.2 Basic specifications

IGBT PIGBT PWM control, Sine-wave current drive mode, WM mode,
Control mode K . .
Sinusoidal motion
Encoder feedback Encoder: 23 Photoelectric encpder (mcr.emental type / absolute value type)
17-bit magnetic encoder
. ) 0 ~ 55°C (If the ambient temperature exceeds 45°C, derate 2% for every
Operating ambient temperature
additional 1°C)
Storage temperature -20 ~ 85°C
Ambient humidity Below 90%RH
Basic. Storage humidity Below 90%RH Non condensing
specifications
Vibration strength 4.9m/s2
Impact strength 19.6m/s2
No corrosive gas or no combustible gas
Protection level 1P20 No water, oil or medicine splash
In environments with less dust, dust, salt, and metal powder
Altitude 1000m or less
No electrostatic interference, strong electric field, strong magnetic field,
Other L=
radiation, etc.
Speed control ran 1:5000 (The lower limit of the speed control range is the value under the
peec contro £¢ condition of not stopping at rated torque load)
Load fluctuation At 0~ 100% load: + 0.01% below (at rated speed)
_ Speed Voltage fluctuation Rated voltage £10%: + 0.01% below (at rated speed)
Perf adjustment rate T
erformance emperaF ure 25+ 25°C: £ 0.1% below (at rated speed)
fluctuation
Speed fluctuation coefficient 0.1% below (at no-load rated speed)
Torque control precision +1%
Soft start time setting 0 ~ 10s (Acceleration and deceleration can be set respectively)
Feedforward compensation 0 ~ 100%
Positioning completed width setting 0 ~ 1073741824 reference unit
Input pulse type Direction + pulse, CW + CCW, AB Orthogonal pulse
Input pulse pattern Support for differential input, open collector
Position Difference input: Direction + pulse, CW + CCW: 4Mpps
control ; AB Orthogonal pulses: 1Mpps
Pulse input gonal pu pp
P Input pulse frequency Open collector: Direction + pulse, CW + CCW: 200kpps
AB Orthogonal pulses: 200kpps
Reference pulse input
magnification 1 ~ 100 times
switching
Location output Output pattern A phase, B phase, C phase: Difference output
Control mode External analog input
Speed Control . Maximum input voltage range: £ 12V
P Analog input Default DC6V corresponds to rated speed
Torque limiting function Parameter setting, parameter setting+I/O control, analog input
Control mode /O control
Intemal Select three types through parameter settings and the arrangement and
velocity Speed selection combination of /O
Different speeds
Control mode External analog input
Torque control . Maximum input voltage range: £ 12V
q AT o i Default DC3V corresponds to rated torque
Speed limit function Parameter setting, parameter setting+1/O control, analog input
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1.3 Specifications of server driver

Fixed input SEN signal

Servo ON (/S-ON) P action (/P-CON)

INo forward drive (P-OT), No reverse drive (N-OT)
IAlarm Reset (/ALM-RST)

[External torque limit on the positive side (/P-CL), External torque limit on the|
reverse side (/N-CL)

Input signal linternal set speed switch (/SPD-D, /SPD-A, /SPD-B)
Programmable output (Control mode switching (/C-SEL)

[Zero position fixed (/ZCLAMP)

reference pulse prohibition (/INHIBIT)

Gain switch (/G-SEL)

reference pulse input magnification switching (/PSEL)
[Encoder absolute value data requires input (SEN) signal
[Emergency stop alarm input (FSTP) signal

Fixed output Servo alarm (ALM)

Positioning completed (/COIN)
Speed consistent detection (/V-CMP)
Rotation detection (/TGON)

Servo ready (/S-RDY)

Output signal Programmable output Torque limit detection (/CLT)
g P Speed limit detection (/VLT)

Brake (/BK)
'Warning (/WARN)
Ipositioning near (/NEAR)
reference pulse input magnification switching (/PSELA)

Communication USB Connecting device|Computer (install DriveKey)

functi icati icati
netion | communication | Communication \;gp 1 goecification (12Mbps)
specification

|Acting during the main circuit power OFF, servo alarm, servo OFF and overtravel

Dynamic brake (DB) (optional) oT)

Regeneration treatment Built-in regeneration and discharge processing function

Dynamic brake (DB) stops, deceleration stops, or free running stops when P-OT
land N-OT input actions occur

Over-current, over-voltage, under-voltage, overload, regeneration fault, encoder
fault, etc.

Overtravel (OT) prevention function

Protection function
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1.4 Installation dimensions of the servo drive

1.4 Installation dimensions of the servo drive

(1) Size-A: M1-01Bo / M1-02Bo / M1-04Bo / M1-08Bo servo drive
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1.4 Installation dimensions of the servo drive

(3) Size-C: M1-20Bo/ M1-30Bo / M1-20Co /M1-30Co servo drive

ﬁﬂﬂ{ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ ! ] J :
3 < Nl
~ (IO 1l

—
=
=—
—
=
=
—
=
=
=—
—=—
=
=—
=
=
—
=
=

(T T O 1

11



1.5 servo drive model description

1.5 Servo drive model description (as described below)

M1-08BM - oo

Identification Driver series Identification sg;;‘g:;zggs
Ml M1 series Null Standard products
Identification Rated output power Identification Control mode
02 200W M Pulse/an_alog
quantity
04 400W E EtherCAT
08 750W
10 1kW
15 1.5kW
20 2kW Identification Voltage class
30 3kW B 220V
45 4.5kW C 380V
55 5.5kW
75 7.5kW
1A 11.0kW
1E 15.0kW

12



1.6 Maintenance and inspection of servo drive

1.6 Maintenance and inspection of servo drive
The following describes the maintenance and inspection of the servo drive
(1) Maintenance of the servo motor

The servo drive does not require daily inspection, but the following items need to be inspected at least once a year.

Inspection essentials Troubleshooting

Inspection |

Inspection items

interval
Check No garbage, dust, oil, etc. Please wip§ with cloth or clean
appearance with air gun.
At least once a | The mounting screws of terminal
Loose screws year block and connectors must not be Please tighten them.
loosened.

(2) General standard for servo drive component replacement

The electrical and electronic components inside the servo drive will undergo mechanical wear and aging. In order to prevent
and maintain the servo drive, please replace the standard replacement years in the following table to the approximate
standard. When replacing, please contact the agent or the company. We will determine whether replacement parts are

necessary after an investigation.

Component name | Standard service life ‘
Cooling fan 4~ 5 Years
Smoothing capacitor 7~ 8 Years
Other aluminum electrolytic capacitors 5 years
Relays -
Fuse 10 years

(Note) The standard number of replacement years is the number of years when used under the following conditions/
- Operating ambient temperature Annual average 30°C

- Load rate: Below 80%

- Operating ratio: Less than 20 hours / day

13
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2.1 Panel description

2.1 Panel references

2.1.1 Panel composition

The panel consists of the panel display section and the key section.

Through the panel, you can set the parameters, status display, perform AIDS, and monitor the action of the servo drive.

The names and functions of the panel keys are shown below.

e

Moz A V<

OJOIOK0)

f——u
I(GATTA

Ethe

o | AC220V
7

Panel display
section

Key name

Function

Mode switch: utility functions,
[parameter setting, monitor display.
Confirm the set value: After

How to reset the drive alarm

To reset the drive alarm.

Press UPA key and DOWNYV key,

(Note: Please exclude the alarm reason before the alarm is reset)

2.1.2 Mode switch

MOD key changing the parameters, long press
this key for more than 1s to confirm
the setting value.

UP A key Increase the setting value.

DOWN V key [Decrease the setting value.
Display settings: Long press
DATA/SHIFT key for about Is.
DATA/SHIFT< Displacement: When the digit is
Key blinking, press this key to move the

digit one bit to the left.

Press the MOD key, and the mode will switch as shown in the following figure.

For the usage methods of each mode, please refer to the introduction of relevant content.

Power ON

\

G ble)

‘ MODE/SET
' MODE/SET

MODE/SET

PO -
A — -

UnO0I0) — -

»> Status display

utility function

(Fn xxx)

@ About 1 second —
DATA/4

TA/
DATA/SHIFT)

Press
@ About 1 second ——pp  Parameter setting
DATA/

DATA/SHIFT ( Pn XXX )

@ About 1 second g Monitor display

S (Unxxx)

15
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2.1 Panel description

2.1.3 Status display

The discriminant method for the status display is shown below.

L | G ——

Bit data v Abbreviated symbol

Base locking Disable the reverse drive state
":' ":‘ Servo OFF state, that is, the motor is not | t N-OT signal input in the positive limit
powered on. 0 valid state
In operation Safety function
. When the safety function is activated, the
- - Servo ON state, that is, the motor powers () [ © salety . i
|' |'—' I P ITpjct iservo drive is in the base locking state

up.

iDisable the forward drive state =1 —

. . . e . . 1" /Alarm state
IPI o t ;;Ct)eT signal input in the positive limit valid 'l [ Display alarm code

Display Description

e

CJ

Control power ON sign

Display when the control power supply is ON
No display when the control power is OFF

Base locking sign

Display when the servo is off.

Not displayed when the servo is ON

Speed consistency (/V-CMP) sign (effective during speed control)

—_ When the difference between the actual speed and the speed reference is within the set value (set through Pn503), it is
displayed; when it exceeds the set value, it is not displayed.

* Always displayed at torque control.
\ Positioning completed (/COIN) sign (effective during position control)

When the deviation between the reference position and the actual position of the motor is within the set value (set by
Pn522), it is not displayed when it is beyond the set value

g Rotation detection (/TGON) sign
When the speed of the servo motor is higher than the set value (set by Pn502), it is displayed; when it is lower than the set

value, it is not displayed.

Speed reference input sign (valid for speed control)

—_—
‘When the input speed reference is larger than the set value (set by Pn502), it is displayed; when it is lower than the set value, it is not displayed.
- reference pulse input sign (valid for position control)
|_ i Display when there is a reference pulse input. Not displayed when there is no clear signal input.

torque reference input sign (valid for torque control)

When the input torque reference is larger than the set value (10% of rated torque), it is displayed; when it is lower than the set
value, it is not displayed.

! Clear signal input sign (valid for position control)

Display when there is a clear signal input. Not displayed when there is no clear signal input.

Power ready sign
Display when the main circuit power supply is ON. Not displayed when the main circuit power supply is OFF.

16
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2.2 Description of utility function

2.2 Description of utility function (Fnxxx)

Utility functions are used to perform functions related to the servo drive setting and adjustment. Display as a number starting with Fn on the

panel operator.

—_|\ii
Il ] (] I

The following uses origin search (Fn003) as an example to explain the operation of the utility function.

Operating reference

Panel display ‘

Steps

Press the MOD key to switch to the utility function menu.

“_|m I—'I f_l] saop

Press UP or DOWN key and switch to "Fn003".

3 - [ < Press (DATA/SHIFT) key about 1s and the panel is
. I @ displayed on the left.

Press MOD key and servo ON, and the panel is displayed on

4 —Z] _ MoD
=t ® the left.

Press the UP key, and the motor turns forward.

Press the DOWN key, and the motor reverses.

I~ £
! ] @ @ The rotation direction of the motor can be changed by
modifying the parameter values of Pn000.0.

6 [ T When the origin search is complete, it will turn into a
- ! flashing display.
Flashing displ

(Flashing display) The motor will also enter the servo-locked state at the origin

pulse position.

< Press the (DATA/SHIFT) key for about 1 second to return to

7 — — T —1 —
’— — ! ’ , , _’ ul n
Il 1 Y Y @ Fn003".
IAfter the origin search ends, please turn off and restart.




2.3 Parameter (Pnxxx) operation

2.3 Parameter setting description (Pnxxx)
The following content is used to explain the parameter classification and parameter setting method.
2.3.1 Parameter classification

The parameters of M1 series servo drive are divided into two categories: one is the setting parameters required for servo operation and basic
settings, and the other is the adjustable parameters used to adjust servo performance.

Description Setting method
Setting Parameters requl.red P {3 57510 Set the parameters separately
setting
Adjustable Adj gstable parameters for In principle, users do not need to set it up.
adjusting performance

2.3.2 Parameter setting method

(1) Setting method of "numerical setting"

The following describes the setting method of "numerical setting".
The method for setting the numerical values

m Set when the range is within 5 bits

Taking adjusting the speed loop gain as an example, the speed loop gain is adjusted from 40.0 to 100.0.

Steps Panel display Operating reference

1 1l Tmllm] Mmoo OV Press the MOD key to switch to Pn000 (parameter setting

= e ©©© mode).

Press UP or DOWN key and switch to Pn100.

Press the DATA/SHIFT key for about 1 second, and the
panel will display the current value of Pn100.

Press the DATA/SHIFT key to move the flashing digits left
and right, causing 4 to flash.

4 i e & Press the UP key 6 times and the setting value becomes
) I ] (e [y @ 100.0. ’ :
5 I '! ” ;' ; ,‘ ’" ,‘ l, MoD Press the MOD key, the numerical value will flash and the
— === ) @ parameter setting will be successful.
(Flashing display)
6 il T ] < Press the DATA/SHIFT key for about 1 second, and return
1 [ (@) o the display of Pn100.

18
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2.3 Parameter (Pnxxx) operation

mWhen the setting range is more than 6 bits,

the panel can only display 5 digits. The setting method of above 6 bits is as follows.

The "-" on the left indicates the number of digits displayed
The top is the high, the middle is the middle, and the bottom is the low.

- —Lakst four Y
| -3 | N
| :$ts Yo 1z

Front two
digits

Middle four

l—f ” ] digits | “!:‘

_
_

|
-

I_I_
=
_|
L
N/

=

Nl

. 1 .
Display when negative

Taking the setting of Pn522 (positioning completion width) as an example, the setting method for setting Pn522 to 0123456789 is as follows.

Steps | Panel display Operating reference

A vV < [|Press the MOD key to switch to Pn000 (parameter setting]
mode).
Ul O @ @ @ Press DATA/SHIFT key, UP or DOWN key to Pn522|

Before the change of the last 4 bits

f SEEE ) Press the DATA/SHIFT key for about 1 second to display
. I' II !" j' Vil the last 4 digits of the current value of Pn522.
2 ¢ s Vo d Press the DATA/SHIFT key to shift and set the numerical
|After the change of the last 4 bits @ @ @ values fOI' each dlglt
]
ers () |
Before the change of middle four digits
s T
. il il L L J Press the DATA/SHIFT key to display the middle 4 digits of]
¢ A < [the current value of Pn522.
3
|After the change of middle four digits @ @ @ Press the DATA/SHIFT key to shift and set the numerical
values for each digit.
e 21 ZH
I I | |
Before the change of front two digits
[- ” " " ,' ] Press the DATA/SHIFT key to display the first two digits.
—1— VAN VARRY/
4 Press the DATA/SHIFT key to shift and set the numerical
¢ @ @ @ values for each digit.
|After the change of front two digits
= Al Set PnS22 to 0123456789 successfully.
[ it ]
G i 1 Press the mod key, and the current value is written to the
| Il 1 ) drive.

< |When writing parameters, the display of the first two digits
— — — ) will flash.
| A @ @
. J After completing the parameter writing, press the

DATA/SHIFT key for about 1 second and return to the
display of Pn522.

_|

19
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2.3 Parameter (Pnxxx) operation

< Supplement >

About the negative number (-) setting

- When setting negative numbers in the parameters that can be set to negative numbers (-), start with "0000000000" and press the DOWN key to

set as negative numbers.

- When the number is negative, press the DOWN key to increase the value, and press the UP key to decrease the value.

- Press the DATA/SHIFT key to move the digit.

- When the first two digits are displayed, a - (negative sign) will be displayed. -

(2) Setting method of function selection type

The function selection type selects from the functions assigned to each digit of the panel operator display number, in order to set various

functions.

The following is an introduction to the setting method for changing the control mode (Pn000.1) of the basic switch 0 (Pn000) for function

selection from speed control to position control.

Steps Panel display

Operating reference

Press the MOD key to switch to Pn000 (parameter setting]
imode).

Press the DATA/SHIFT key for about 1 second, and the
panel will display the current value of Pn000.

MirnEm
| Press the DATA/SHIFT key to move the blinking digit one
bit to the left
- i a IPress the UP key and the current value becomes n.0010.
n 1) A @ Y
—— — | 0D
5 _nrn nri Press MOD key and the value display will blink (indicating
UL (] [ ) [y @ successful operation).
(Flashing display)
— <
6 il _ e IPress the DATA/SHIFT key for about 1 second, and return|
ror it © to the display of Pn000.

7 IAfter modifying the parameters, power off the driver and restart it.

20
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2.4 Status monitoring (Unxxx)

State monitoring is the monitoring of the internal information of the servo unit, including the set reference value, the input and output signal, and

the internal state of the servo drive.

A number starting with Un is displayed on the panel.

L _ i
ey

The following takes monitoring Un000(motor speed) as an example to explain the operation method.

Operating reference

U [ [pu— MoD

1 Fa_ynnr Press the MODE/SET key to select the monitor display.
ufblululu ] @

2 |\ Py Press the MOD key to switch to Un000 (status monitoring
ufmlululu ] @ mode).

Press the DATA/SHIFT key for about 1S to display the
iactual motor speed.

Press the DATA/SHIFT key again for about 1S to return a
display of Pn000.

w
—_——
=
|
| —
——"
——
—
0, @~

-
Z
Z2
Z
Z
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3.1 Servo system composition

3.1 Servo system composition

The typical servo system composition is shown below.

AC power supply
aY
- | M1 series servo drive :
USB communication Computer
cable
Upper controller
-y
ki
& g Control cable
H Sk f—
3 'I["’ ' L Encoder cable
— ‘ | Battery box
. . (For absolute encoder)
External regenerative resistor
(When the built-in regeneration
capacity is insufficient, open the P — L
and D terminals and bridge the I r
regenerative resistor between the P v
and C terminals)
Motor power cable
L "\I !
i - ” _ﬂ. i

23
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3.2 Wiring of the main circuit

3.2 Wiring of the main circuit

The main circuit wiring terminals are described as follows.

The precautions for wiring are also described.

3.2.1

Main circuit terminal

-y

I

k
g ..

NOILOW-av31

NOILOW-av3I1

NOILOW-av3l

Terminal Name Model M1-OAA0 Specification
L1, L2 Control/main circuit 01B[A,02BH, 04B[, 08B Single-phase 200 ~ 230V, +20% ~ -20% (50/60Hz)
L1,L2,L3 | Powerinputterminal 108,158 Three-phase 200 ~ 230V, +20% ~ -20% (50/60Hz)
RST main Circuilt power 20B[, 30BM Three-phase 200 ~ 230V, +20% ~ -20% (50/60Hz)
supply
7 Input terminal 20CH,30CH, 45C, 55CH, 75CH | Three-phase 380 ~ 480V, +20% ~ -20% (50/60Hz)
LIC. 12C Control power input 20B[4, 30B1 Single-phase 200 ~ 230V, +20% ~ -20% (50/60Hz)
’ terminal 20CH,30CH, 45C, 55CH, 75CH | Single-phase 380 ~ 480V, +20% ~ -20% (50/60Hz)
No internal regenerative resistor When regenerative
. . 01B[4,02BH, 04B processing capacity is insufficient, an external regenerativel
Forward—s@e t;rm{nal resistor is connected between P and C
of the main circuit, With int 1 e St
P,D,C external regenerative 08B[, 10B[, 15B 1th nternal regencrative resistor .
resistor connection When the regeneration processing capacity is insufficient,
terminal 20B[, 30B[, 20C[, 30C[ remove the short circuit or connector between P and D,
and connect an external regenerative resistor between P
45CO, 55¢A, 75¢O and C.
N Negative-side terminal OooonO Use with DC power sunpl
of the main circuit P PPLY-
U V,wW Servo motorvconnectlon Used to connect servo motors.
terminal
@ Ground terminal (2) Driver Ground terminal and motor Ground terminal

24
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3.2 Wiring of the main circuit

3.2.2 Recommended cable for the main circuit

The following types of main circuit cables are required.

Cable type
Conductor allowable temperature (°C)
Symbol Name
PVC General PVC cable -
v 600V PVC insulated cable 60
HIV 600V Type I PVC insulated cable 75

For the relationship between the cable diameter and the allowable current, refer to the value in the table below, and do not exceed the value in the

table when using.

Allowable currents at different ambient temperatures (A)

20 0.519 8 7 6
19 0.653 9 8 7
18 0.823 13 11 9
16 1.31 18 15 12
14 2.08 26 23 20
12 3.31 32 28 26
10 5.26 48 43 38
8 8.37 70 65 55
6 13.3 95 85 75

The data in the above table are the reference value of the 600V type II PVC insulated wire.
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3.2 Wiring of the main circuit

3.2.3 Cable used for the servo drive main circuit

The cable requirements for the main circuit of the servo drive are as follows:

m Single-phase 220V

o A

Driver model M1-[][0B

01 02 04 08 10 15
L1, L2 Input t'erm.inal of control/ main 1.25(AWG16) 2.0(AWG14) 3.5(AWG12)
circuit power supply
U, V,W Motor connection terminal 1.25(AWG16) 2.0(AWG14)
P.C External regf.:nerative. resistor 1.25(AWG16)
i connection terminal
o) Ground terminal Above 2.0(AWG14)

m Three-phase 220V

A

Driver model M1-1[B
10 15 20 30
L1,12,L3 Input tf:rm}nal of control/ main 2.0(AWG14) /
circuit power supply
RS, T Input terminal of main circuit / 3.5(AWG12)
power supply
L1C,L2C | Control power input terminal / 1.25(AWG16)
p,c | Extemal regenerative resistor 1.25(AWG16) 2.0(AWG14) 3.5(AWG12)
connection terminal
U, V,W Motor connection terminal 2.0(AWG14) 3.5(AWG12) 5.5(AWG10)
o Ground terminal Above 2.0(AWGI14)
m Three-phase 380V
g A
Driver model M1-[C[H
20 30 45 55 75
RS, T Input terminal of main circuit 2.0(AWG14) 3.5(AWG12) 5.5(AWG10)
power supply
L1C, L2C | Control power input terminal 1.25(AWG16)
P.C External regenerative resistor 1.25 2.0 3.5
’ connection terminal (AWGI6) (AWG14) (AWG12)
. . 2.0 3.5 5.5
U,V,W Motor connection terminal (AWG14) (AWG12) (AWG10)
o) Ground terminal Above 2.0(AWG14)

Important notes are as follows:

-The main circuit should use voltage resistant cables above 600V.

- When the wiring harness is bundled and placed in a hard PVC or metal conduit, the allowable current attenuation rate of the wire needs to be

considered.

-When the ambient temperature of the cable is too high, use heat-resistant wires as required.
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3.2 Wiring of the main circuit

3.2.4 Examples of the main circuit wiring

Regarding the design of the power connection, the following points need to be considered.
-Design for power connection: When there is a servo alarm signal output, the main circuit power supply should be in the OFF state
-After the control power is turned on, the servo alarm signal will be output for a maximum of 5 seconds. The design of the power connection

sequence should consider this point, by disconnecting the main circuit power supply connected to the servo drive through a relay.

Control power supply Max. 55
o

Servo alarm
ALM
- The power supply specifications of the components used shall comply with the input power supply.

Important notes are as follows:

- When connecting the control power supply and the main circuit power supply, connect them simultaneously or first connect the control power
supply before connecting the main circuit power supply. When the power is disconnected,

Disconnect the main circuit power supply and then the control power supply.

- After the main power is turned off, there may be residual high voltage inside the servo drive, which poses a risk of electric shock. Do not touch
the power terminal. After the driver is discharged, the CHARGE indicator will turn off. It is necessary to connect and check again after the

CHARGE indicator is off.

The wiring example of the main circuit is as follows:
m Connect to single-phase 220V

-M1-01B,M1-02B, M1-04B, M1-08B, M1-10B, M1-15B

L1 l LZL Single-phase AC 200~230V 3% (50/60Hz)
B\

Non-fuse circuit breaker \*

Surge protector
FE 1Ry 1PL (Servo alarm indicator)
]
Power OFF Power ON
L 1KM
' T T 0
LT L/ [ LI
— Ll:»J

1KM 1Ry 1SUP =— Please put the surge suppressor on the coil of the magnetic contactor
Magnetic contactor
L1 .
‘ M1 series A1 Servo motor
L L2 servo drive U (1)
B(2)
(L3) \% M
c@3)
w
D(4)
S}
N
CN2 - Encoder
PG
1 resistor 1
I D D »
Must b ded ———————> ® o 1Ry 24V
[ust be grounde 1 ALM+
26 | ALM-
1D

ov
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3.2 Wiring of the main circuit

m Connect to three-phase 220V
*M1-10B, M1-15B

L1
R

Non-fuse circuit breaker

r‘ Surge protector |

L2] L3 threephase ac 200~230V % (50/60Hz)

1Ry 1PL (Servo alarm indicator)
B —~J
L ower Power ON 1KM
L 0
L L]
1KM 1Ry 1SUP
‘magnetic contactor
1km
T L1 .
1 M1 series A() Servo motor
i’ L2 servo drive u
| B(2)
— L3 Vv M
C(3
w (3)
D(4)
@
N CcN2 ) Encoder
PG
’7Exlcmul regenerative P
resistor
| D e
B o
@ ON1 Ry +24v
1 ALM+
26 ALM-
1D
-M1-20B, M1-30B
RIS | T Three-phase ac 200~230V%% (50/60H2)
Non-fuse circuit breaker NN N
1Ry 1PL (Servo alarm indicator)
—~
Surge protector | Power OFF  Power ON
1 |: o . 1KM
- — [ - } 0
F{ Noise filter KM 1SUP
i 1KM 1Ry 2KM
" D
2SUP
magnetic contactor
2km
I R )
| M1 series Servo motor
| ) A(1
I s servo drive u @
i B(2
T \ @ M
C@®)
; Lic w
| D(4)
— L2C S
‘magnetic contactor
Tkm N
CN2 Encoder
PG
’7txlcmal regenerative P
resistor
I
| D Se’
B o
@ CN1 1Ry +24V
1 ALM+
26 | ALM-
1D

28



482 3 l}
G mn

3.2 Wiring of the main circuit

m Connect to three-phase 380V

‘M1-20C, M1-30C, M1-45C, M1-55C, M1-75C

RIS T T thcephaseac 380~480V'E (50/60H2)
A\

Non-fuse circuit breaker  \_____\"__ )\

1Ry

1PL (Ser

ﬁ Surge protector |

Power OFF  Power ON

—~

vo alarm indicator)

- - KM
i - 0
] [ o 10
i KM 1Ry 2KM
T I

LI
2SUP
-]

2km

Magnetic contactor

r
|
|
L

L

‘magnetic contactor

Ikm

External regenerative P
resistor

Mustbe grounded  ————»

L1C

L2C

® o o 7T

MI series
servo drive

=

®

CN2

CN1

Please connect surge suppression to the coil of the electromagnetic

contactor
A(1 ) Servo motor
B(2
(2) o
CE)
D(4)
. Encoder
PG
5%
1Ry 24V
ALM+
ALM-
1D

ov
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3.2 Wiring of the main circuit

3.2.5 Power supply capacity

The power supply capacity of the servo drive is shown below.

I;Zi:gcs];;;llty Mammégga?i)tl;“ﬁ?\l;}? motor servo drive model M1- | Power capacity of servo drive [kKVA]
0.1 01BH 0.3
0.2 02BH 0.6
Single-phase 0.4 04BO 1.2
220V 0.75 08B0 1.9
1.0 10BH 2.8
1.5 15BH 4.0
1.0 10BH 23
Three-phase 1.5 15BH 3.2
220V 2.0 20BH 4.0
3.0 30BH 6.0
2.0 20cH 6.2
3.0 30CH 7.1
Thr;gbp\};ase 45 45CH e
5.5 55CH 124
7.5 75CH 14.4

3.2.6 Precautions for wiring

Precautions for wiring are as follows:
Encoder cables and 1O signal cables should use twisted pair wires or multi-core twisted pair shielded wires.
The length of 10 signal cable should not exceed 3m, and the length of servo motor main circuit cable and encoder cable
should not exceed 30m.
When wiring, install the circuit breaker or the fuse for protection.
To prevent mixed contact accidents between the servo system and the outside world, please install circuit breakers or
fuses.
In order to use servo drive safely, install a leakage protector that combines overload and short circuit protection.
Do not frequently turn on/off the power supply, or it may cause aging of internal components in the driver. Do not use

the driver in situations where the power supply is frequently turned on/off.

Precautions for grounding cables are as follows:
The grounding cable should use the thick wire (above 2.0mm?).
The grounding resistance of the Ground terminal for servo drives powered by 220V power supply should be below 100
Q.
The grounding resistance of the Ground terminal for servo drives powered by 380V power supply should be below 10 Q
Single-point grounding is required.

When the servo motor is insulated from the machinery, the servo motor needs to be grounded directly and separately.
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3.3 Connection of the input/output signals

3.3 Connection of the input/output signals

The input and output signal terminals (CN1) are described as follows.

Examples of wiring for different control modes are described below.

3.2.1 Name and function of the input/output signals (CN1)

(1) Input signal

Control mode| Signal name nuIl)l?llaer Function description
/S-ON 33  |Control servo motor ON/OFF
P-action reference When the signal is ON, the speed control loop switches from P]
(proportional, integral) control to P (proportional) control.
Rotation direction  [Switch the rotation direction of the motor when selecting the internal set}
reference speed control.
- s (Switch the control mode in the form of position-speed, position-torque and
/P-CON 9 Control mode switching torque-speed.
Speed control with zero [When selecting speed control with zero clamping, the speed reference willl
clamping be considered as zero when the signal is ON.
Position control with the [When the position control with reference pulse suppression function isf
reference pulse selected, the input of reference pulses will be inhibited when the signal is
suppression function [ON.
P-OT N-OT 10 No forward drive,no (When the mechanical movement exceeds the movable range, stop the drive]
34 reverse drive f the servo motor (overtravel prevention function).
/ALM-RST 8 Alarm clearing
External torque limit on
/P-CL 30 i o st def Valid / invalid switching of the external torque limit function.
Gl External torque limit on
N-CL 12 the reverse side
. .. |When selecting the internal set speed control, switch to the internal set
Internal speed switching speed
The 1/O signal power supply needs to be provided by the user with a DC power supply.
COM+ 1 Operating voltage range: +11VDC ~ +25VDC
(S}il:) ;g [Enter a signal that requires initial data when using an absolute encoder.
BAT+ 32 Backup battery connector pins for the absolute encoder.
BAT 31 (Note) Do not connect encoder cables with battery cells.
/SPD-D
/SPD-A
/SPD-B
/C-SEL  |Assigna
/ZCLAMP blg IChangeable /S-ON, /P-CON, P-OT, N-OT, /P-CL, /N-CL, /ALM-RST input signal
. € |Assign functions
/INHIBIT | signal
/G-SEL
/PSEL
/FSTP
Speed X_CI;E]]; :g Input speed reference Maximum input voltage: + 12V
PULS 41 Set any of the following input pulse patterns.
43 |- Symbol + pulse trains
/PULS SIGN 37 || CW+CCW pulse
/SIGN 39 | 90°phase differential
Position /(élil; }g Clear position deviation during position control.
PPI-P 35  |Power input for collector open circuit reference (using signals from pins 35 and 43)
PPI-S 36 |[Power input for collector open circuit reference (using signals from pins 36 and 39)
V-CLR 19  [Power input for collector open circuit reference (using signals from pins 16 and 18)
Torque 1_(];}151]; gg Enter the torque reference. Maximum input voltage: + 12V
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3.3 Connection of the input/output signals

(2) Output signal

Control mode

Signal name | Pin number

Function description

+
glljﬁ- 216 OFF in case of a driver alarm
+
//g(é(())l;_ ; ON when the motor speed is higher than the set value
- +
//SS-l}{{]l))g- Z ON in the condition that the servo ON (/S-ON) signal can be received
PAO 21 .
|A-ph; onal
/PAO 2 phase signa
PBO 25 [Encoder divided pulse output signal with a 90 degree phase differential.
[B-phase signal
/PBO 23
enert PCO 13 C-phase signal Origin pulse output signal
/PCO 24 phasesig £ pubse otipHisie
/CLT
/VLT
/BK  |Assignable . .
. Changeable /TGON, /S-RDY, /V-CMP (/COIN) output signal allocations
/WARN | signal ¢ ¢ ) output sig
/NEAR
/PSELA
5(2)4;\}[7- iz Internal 24VDC output power supply and ground
FG Shell If the shielding layer of the input and output signals is connected to the connector housing using a
¢ cable, it means that the frame grounding has been carried out.
Speed /V-CMP+ 5 'When controlling the speed, the motor speed is ON when it is within the set range and consistent
P /V-CMP- 4 with the speed reference value.
Position //g(())11§+ i ON when the position deviation is within the set value during the position control.
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3.3 Connection of the input/output signals

3.3.2 Speed control wiring diagram

M1 series
servo drive Servo motor
Encoder
| 5 | Ps+ =
| 6 PS-
| 3 | BAT+ PG
| 4 | BAT-
VREF ‘ ! v
Speed refe
s ey T UREE | 2 [ GND
| ‘s | Shield Yy’
External torque limit / torque feedforward TREF |
(Maximum input voltage: + 12V). AGND
‘ \ Please perform end treatment on the
I shielding wire
|
|
|
4 1| TD+¥
| s
‘ 3 | RD+
\ 1 -
| 5 -
} 6 RD-
| 7 -
| 8 Shield
} i shell | Shield
|
I 1 TD+
} 2 TD-
n
Backup battery ,: 2. 8~4. 5V BBi-II-_ gﬁ | i RO*
|
5 -
} 6 | _RD-
+5V SEN_ | 20 | 7 -
GND |29 | 8 | Shield
} shell | Shield
|
Lo ]
M+ | 11 21 PAO+
/CSO-ON 33 | e =g K 22 PA(O)-
IO Servo enbling /P-CON | 9 [ o [#=K] 25 | PBO+ PG frequency dividing
P.OT:No foward e P-OT |10 | | ==K {t 23 | _PBO-
N-OT: No reverse drive =K
j N-OT | 34 ] 13 | PCO+
'ALM-RST: Al
ALRST 8 | o in=t] Tyl poos
/N-CL: Reverse torque limit PCL | 30 | —==K]
IN-CL | 12 | E¥=K]
@: g //Trgco)ﬁ*‘ TGON: Rotation detection output
@: 7 | /S-RDY+
6 | /S-RDY- S-RDY: Servo ready
@: 5 {NVOMP | i Spesd consistntdession cuput
4T V-GPN| VCMP: Specd comisntdetetion o
1Ry +24V
’ ireis . 1| ALM+
The shielding wire is connected to the
connector shell L Shield | st 26 | ALM- ALM: Servo alarm output
) 1D
ov
Optocoupler output:

Indicates a double-
”—I stranded wire

Maximum working voltage DC30V
Maximum current output DCS0mA
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3.3 Connection of the input/output signals

3.3.3 Position control wiring diagram

M1 series
servo drive Servo motor
_ Encoder
CN1 \ CN2 5 | PS+
| 6 | PsS-
| 3 | BAT+ PG
| 4 | BAT-
| 1 +5V
\ 2 | GND
Speed reference } shell | Shield S
(Maximum input voltage:
+12v) |
|
|
|
Open collector reference power ‘onnect the PC with a USB communication
SL\Ppp]y t P PPI-P | CN3 USB] Connect the PC li\ﬁb:_iiB i
|
PULS/CW/A 7o | PULS }
‘ 1| To+
:)uppe';;olleclor reference power PPIS | CN4 2 -
‘ 3 | RD+
Position . ‘
reference SIGN/CCW/B 7o | gg’; | g -
‘ .
. 6 | RD-
Open collector reference power
wnply " V-CLR } 7 -
| 8 | Shield
> CLR | )
CLR stell | Shield
L iR |
|
I CN5 1 TD+
} 2 TD-
+
Backupbattery 9 g4 By gﬁl—_- :;j | i RD+
| 5 N
} 6 | RD-
+5V SEN [ 20 | 7 -
GND | 29 | 8 | Shield
I shell | Shield
|
|
L __
COM+ 21 | PAO+
N /S-ON K 22 | PAO-
picgg‘:;r:;f,:so;;gwmml /P-CON ‘k 25 | PBO+ PG frequency dividing
P-OT: No forward drive P-OT 23 PBO- output
IALNCRST: At oot N-OT K 13 | PCO+
;rccll__:‘ l;\)rwnn] :\)rquc limit /ALM-RST] 24 PCO-
-CL: Reverse torque limit P-CL
IN-CL
@: 3 //.;(é%w TGON: Rotation detection output
@: 7 |/S-RDY+ SROY:S ’
6 TSROy | SRovssenorady
@: 5 /COIN+ COIN: Positioning completed
4 | ICOIN- :
1Ry +24V
‘The shielding wire is connected to the connector ) 1 ALM+
shell L Shield | s 26 ALM- ALM: Servo alarm output
) 1D
ov
aploccupler oL::put: I
&I Indicates a dovublc'slrandcd Maximum cun'enlgoutpul&L)(SOmA
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3.3 Connection of the input/output signals

3.3.4 Torque control wiring diagram

MI series
servo drive Servo motor
777777777777 j . Encoder
CN1 \ CN2 5 | PS+
| 6 | Ps
| 3 | BAT+ PG
| 4 BAT-
I 1 +5V
External speed limit 3 VREF | 2 GND
(Maximum input voltage: +12V) AGND |
| shell | Shield Y
torque reference TREF |
(Maximum input voltage: =12V) AGND |
Please perform end treatment on the
| shielding wire
I
‘ USB] Connect the PC with a USB
‘communication cable
I
|
|
‘ cNa| [ 1] TO*
‘ 2 | TD-
} 3 | RD+
| 4 -
\ I .
| 6 RD-
| 4 -
| 8 Shield
} shell ;| Shield
|
I [cns| [ 7D+
} 2 | _TD-
BAT+ 32
Backap batery ¢ 2. 8. 5V L:Eg | j RD+
| sl
| 6 RD-
+5V SEN 20 | 7 -
GND 29 | 8 Shield
I shell 1| Shield
|
|
L I
COM+ . 7 21] PAO+
/S-ON: Servo enabling /S-ON 22 | PAO-
/P-CON: Proportional control /P-CON ‘{ E 25 | PBO+ PG frequency dividing
o P-OT 23 | PBO- o
ALM-RST: Alarm reset N-OT k 13 | PCO+
RECL: Revene o i JALM-RST] 24 [ PCO-
/P-CL
/N-CL
@: g //Tl'g(())NN+ TGON: Rotation detection output
@: é Cz'ﬁgi*' S-RDY: Servo ready
@: i // \\//ILTI'+ VLT: Speed limit detection output
1Ry +24V
‘The shielding wire is connected to the . Shell 1 ALM+
connector shell T Shield 26 | ALM- ALM: Servo alarm output
- 1D
ov
Optocoupler output:
Maximum working voltage DC30V
n_l Indicates a d")::]c's‘m"dm] Maximum current output DC50mA
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3.4 Input / output signal allocations

3.4 Input / output signal allocations

3.4.1 Input signal allocations

The input signal can be used directly in the factory set state or after arbitrary allocation.

(1) Use as default Settings

The allocations of signals in the factory state is shown in the table below. The D section in the table is the default setting.

Different control methods result in different factory settings for each signal, as shown in the table below.

Control mode can be switched by setting Pn000.1.

Setting of

Control mode selection

CNI1 pin number

Pn000.1 10 34 8
0 Speed Control
1 Position control UseCdOa;I/P- /P-CL /N-CL
2 Torque control
3 internal set speed control
4 internal set speed control = speed control Used as Used as Used as
S internal set speed control & position control /SPD-D /SPD-A /SPD-B
6 internal set speed control o torque control JALM-
— /S-ON P-OT | N-OT
7 Position control speed control RST
Used as /C-

8 Position control & torque control SEL
9 Torque control o speed control Used as /P- | Used as /N
A Speed control ~ spee'd control with zero Used as CL CL

clamping /ZCLAMP,
B Position control & position control with used as

. . /INHIBIT
reference pulse suppression function

C EtherCAT - - - - - - -

The factory allocation status of the input signal can be confirmed through parameters Pn50A and Pn50B.

PnS0A

13l |m
i |

|
)

| Use the input terminal according to the factory setting status

|— L

Distribute /S-ON signal to CN1-33
Distribute /P-CON _signal to CN1-9
Distribute P-OTsignal to CN1-10

Distribute /N-OTsignal to CN1-34

Distribute / ALM-RSTsignal to CN1-8

Distribute / P-CL¢signal to CN1-30
Distribute / N-CL signal to CN1-12

36



</? BRI

LEAD-MOTION

3.4 Input / output signal allocations

(2) Used after changing the allocations of input signals

Important precautions for changing the input signal are as follows:

-After changing the polarity of the factory settings for servo ON, prohibiting forward drive, and prohibiting reverse drive signals, if abnormal situations such as
signal line disconnection occur, the main circuit power supply may not be able to be turned off and the overtravel will not operate. Before performing this
operation, ensure that there are no security problems.

-When multiple signals are assigned to the same input circuit, it becomes XOR logic, and all the input signals will act. Unexpected movements may occur.

At PnS0A.0 = 1, the input signal can be arbitrarily assigned.
The allocations of input signals is shown in the table below:

No external connection

Name and setting parameters CN1 terminal number required (handled inside the

of input signal

Active levell Input signal servo drive)

Servo ON L /S-ON =0 =1 2 3 4 5 6
Setting of PnS0A.1 H S-ON 9 A B c D E F 7 8
Proportional action reference L /P-CON 0 . 1 . 2 3 4 5 6
Setting of Pn50A.2 H P-CON 9 A B C D E F 7 8
Forbid forward drive H P-OT 0 112313 4 5 6
Setting of Pn50A.3 L /P-OT 9 A B C D E F 7 8
Forbid reverse drive H N-OT 0 1 2 3334 5 6
Setting of Pn50B.0 L /N-OT 9 A B C D E F 7 8
L /ARM-RST | 0 1 2 i3 5455516
Alarm reset . . 0
Setting of Pn50B.1 H ARM-RST 9 A B c D E F 8
External torque limit on the L /P-CL 0 1 2 3 04 5586
forward side - = b 3
Setting of Pn50B.2 H P-CL 9 A B C D E F
External torque limit on the L /N-CL 0 1 2 3 4 5 2 6 =
reverse side = : . 8
Setting of Pn50B.3 H N-CL 9 A B C D E F
Motor rotation direction L /SPD-D 0 1 2 3 4 5 6 .
switching b E 3
Setting of Pn50C.0 H SPD-D 9 A B C D E F .
Internal set speed control L /SPD-A 0 1 2 3 4 5 6 E
Setting of Pn50C.1 H SPD-A 9 A B c D E F 7 E 8
Internal set speed control L /SPD-B 0 ! 2 3 4 S 6 E
Setting of Pn50C.2 H SPD-B 9 A B C D E F 7 E 8
Control mode selection L /C-SEL 0 ! 2 3 4 S 6 E
Setting of Pn50C.3 H C-SEL 9 A B c D E F 7 E 8
. L /ZCLAMP 0 1 2 3 4 5 6 .
Zero fixation :
Setting of Pn50D.0 H ZCLAMP 9 A B C D E F 7 E 8
. L /INHIBIT 0 1 2 3 4 5 6 .
Reference pulse suppression :
Setting of Pn50D.1 H INHIBIT 9 A B c D E F 7 E 8
Gain switching L /G-SEL 0 1 2 3 4 5 6 :
Setting of Pn50D.2 H G-SEL 9 A B C D E F 7 E 8
Reference pulse input L /PSEL 0 1 2 3 4 5 6 .
magnification switching b E 3
Setting of Pn515.1 H PSEL 9 A B C D E F .
reference pulse input L /FSTP 0 1 2 3 4 5 6 .
magnification switching . E 8
Setting of Pn515.2 H FSTP 9 A B C D E F .
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3.4 Input / output signal allocations

(3) Confirm input signal

The status of the input signal can be confirmed by monitoring Un005.

3.4.2 Output signal allocations

The allocations of the output signal can be confirmed by Pn50E, PnSOF, Pn510, and Pn512.
(1) Confirm the allocations status at delivery

The allocations status of the output signal at the delivery is as follows

Pn5S0E
(22 1 1
] '
|_ Distribute / COIN signal to CN1-5 and 4
Distribute / V-CMP signal to CN1-5 and 4
Distribute / TGON signal to CN1-3 and 2
Distribute / S-RDY signal to CN1-7 and 6
PnSOF
A\
A I [
Disable / CLT signal
Disable / VLT signal
Disable / BK_ signal
Disable / WARN signal
Pn510 — T
e
A I I
Disable / NEAR::ssignal
Reserved parameters (cannot be changed)
Disable / PSELA signal
Reserved parameters (cannot be changed)
Pn512

e
-
—
—
—_—

——

N
L

Reverse CN1-5 and 4 output signal

Reverse CN1-3 and 2 output signal

Reverse CN1-7 and 6 output signal
Reserved parameters (cannot be changed)

(2) Used after changing the allocations of output signals

Important precautions for changing the output signal are as follows:

-The signal without the detected output is in an invalid state. For example, at the speed control, the positioning completed (/COIN) signal is invalid.
-If the polarity of the braking signal (/BK) is reversed and used with positive logic, the brake will not operate when the signal line is disconnected.
Before performing this operation, ensure that there are no security problems.

-When multiple signals are assigned on the same output circuit, they are output with XOR logic.
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3.4 Input / output signal allocations

The allocations of output signals is shown in the table below:

Name and parameters of output CNI1 terminal number

Output signal

signal

Setting of positioning
completed PnSOE.0 /COIN ! 2 3 0
Setting of speed consistency
detection Pn50E. 1 ARG ! 2 3 0
Setting of rotation detection
PnSOE.2 /TGON 1 2 3 0
Setting of servo ready Pn50E.3 /S-RDY 1 2 3 0
Setting of torque limit detection
PnSOF.0 /CLT 1 2 3 0
Setting of speed limit detection
PnSOF .1 /VLT 1 2 3 0
Setting of controller PnS0F.2 /BK 1 2 3 0
Setting of warning Pn50F.3 /WARN 1 2 3 0
Setting of positioning near
Pn510.0 /NEAR 1 2 3 0
Setting of reference pulse input
magnification switching /PSELA 1 2 3 0
Pn510.2
Setting of Pn512.0 =1 Polarity reversal of CN1-5 (4)
Polarity not
Setting of Pn512.1 =1 Polarity reversal of CN1-3 (2) reversing of 0
factory setting
Setting of Pn512.2 =1 Polarity reversal of CN1-7 (6)

(3) Confirm the output signal status

The status of the output signal can be confirmed by monitoring Un006.
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3.5 Connect to the upper device

3.5 Description of CN1 terminal interface

3.5.1 Reference input interface

(1) Analog input interface

Speed references and torque references are analog signals.
Explain the speed reference input interface (pin numbers 44-42) and torque reference input interface (pin numbers 40-38). The input impedance

is shown as follows:

Speed reference input: About 14k QQ

torque reference input: About 14k Q2

The maximum voltage allowed for analog signals is 12V.

Analog voltage reference input loop (D/A example) | Analog voltage reference input loop | (Wiring example)

Upper device 1.8kQ (1/2W) Above

oA / [ - 12V 2k A T-REF
AGN D About 14k © or more ‘|’ / [AG N D About 14k @ ormore |
v 47 N

ov ov

(2) Position reference input interface

Explain the reference pulse input interface (pin numbers 41-43), reference symbol input interface (pin numbers 37-39), and deviation clearing
input (pin numbers 16-18). There are two connection methods for the output circuit of reference pulses and position deviation clearance signals,
one is the linear driver output, and the other is the open collector output.

Linear drive output loop

Servo drive

. +24V
Upper device

2KO
1509 10k 0
%&I 150&2)}EJH3K

Applicable linear drivers, such as TI
AM26LS31 similar products

Open collector output (using the built-in 24V output power supply of the servo drive)

Servo drive

+24V

7 _ PPl or V-CLR terminal
//

2KQ
150Q 10k Q

Upper device

1500 =K

ﬁov
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3.5 Connect to the upper device

Open collector output (external 24V power supply)

Upper device Servo drive

+24VDC PPI or V-CLR terminal

/
j<}ov

When the upper control device is an open collector output, the following precautions should be taken

© | 1500 qok0

150Q

when using an external power supply:
The pull-up voltage (Vec) and pull-up resistance value (R1) should be corresponding to the following table, otherwise, the driver may be
damaged.

Before wiring, please confirm that the specifications of the upper device are within the range shown in the table below. Set the resistance

R1 (optocoupler VF: 1.45-1.7V) within the range of input current i=7.5-14mA.

Generally, the input method of the open collector reference is susceptible to interference. The shielding layer of the control cable

connected to CN1 can be grounded on the upper device side (such as a 24V power supply, the shielding layer can be connected to 24V

ground), and the shielding layer of the control line can be suspended on the driver side.

Pull-up voltage (Vce) Pull-up resistance value (R1)
24V 1.6k ~ 3.0k Q
12V 820 ~ 1.2k Q
5V 240 ~ 470 Q
Upper device Servo drive
VCC

R1
2K 150Q 1ok @
1500 £1]]¥ =K
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3.5 Connect to the upper device

3.5.2 Digital input interface

Below is an explanation of terminals 8, 9, 10, 11, 12, 30, 33, and 34 of the CN1 interface.

The digital input interface can be controlled by connection of relays or transistors with open collector. The relay needs to select a low current

relay to prevent poor contact.

Example of the relay circuit Example of the collector open circuit
Upper device Servo drive Upper device Servo drive
+24VDC +24VDC
com+ 3.3kQ COM+ ’E‘k Q

[SON .. H‘*:K Z% SON_ .. H‘*:K
%/ J<}ov

Note: When the external power supply is (+24VDC), the power current should be larger than S50mA.

Additional note:

The digital input interface uses a bidirectional optical coupling. The leaking circuit connection or source circuit connection can be selected
according to the actual use.

Common emitter loop Source type circuit

24V i
+ 24V - Servo drive + - Servo drive

\

\
k
L

Polarity of input signal Polarity of input signal
Signal Active level Power value Switch Signal Active level Power value Switch
ON L level ov OFF ON H level 24V OFF
OFF H level 24V ON OFF L level ov ON
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3.5.3 Digital output interface

Important notes are as follows:

-If the wiring is incorrect or the input voltage is high, the output port will be short-circuited.

-When the above fault occurs, the brake may not act, leading to mechanical damage or personal accident.

(1) Photoelectric coupler output interface

Servo alarm (ALM), servo ready (/S-RDY), and other output signals belong to the photoelectric coupler output. Connection control may be

carried out through the relay loop or line receiver loop.

Example of the relay circuit Example of linear receiver loop

Driver DCSV~24V Driver DC5V~12V

]:[( —}:[(_( / I

4 / v

ov

The specifications of the optocoupler output interface are as follows:

Maximum voltage: DC30V

Operating current range: DC5SmA ~ DC50mA

(2) Linear drive output interface

Explain the interfaces of A-phase signal (pin numbers 21-22), B-phase signal (pin numbers 25-23), and C-phase signal (pin numbers 13-24).

Convert the serial data of the encoder into 2-phase (A phase, B phase) pulse output signals (PAO, /PAO, PBO, /PBO) and origin pulse signals
(PCO, /PCO).

Output to the upper device through the wire driver output circuit.

Example of linear receiver loop

Servo drive Upper device

Similar products, such as the linear
receiver SN75SALS175
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3.6 Encoder connection

3.6 Encoder interface specification

3.6.1 Name and function of encoder interface (CN2)

Name and function of encoder interface (CN2) are shown as below.

Signal name Pin number Function description
PG5V 1 Encoder power supply +5V
PGOV 2 Encoder power supply 0V
BAT (+) 3 Battery (+) [No connection if required for an incremental encoder]
BAT (-) 4 Battery (-) [No connection if required for an incremental encoder]
PS 5 Serial data (+)
/PS 6 Serial data (-)
Shielding Shell -

3.6.2 Examples of connections for encoder

(1) Incremental encoder

Servo drive Upper device
*1 .
CN1 P Linear receiver
Phase A I~ 21 PAO /\L .
< 22 ) /PAO Ry
Phase B
N 25 ) PBO — P PhaseB
< 23 /pBO Ry
Incremental encoder *1 PhaseC 13), PCO Phase C
< 24), JpCO Ry
CN2
PS 5
C /S J 6
//7' Linear driver output
(ENC)
N
PG5V, 1
¢ PGOV.Y 2
L Ji CN1
{ ov__ 29, GND oV
Shell T . T Connector shell @ ‘ Connector shell T
Shielded wire

R (Terminal resistance) s 2 2 O ~ 470 Q

1 Indicates a twisted shielded cable.
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3.6 Encoder connection

(2) Absolute encoder
Servo drive Upper device
e Linear receiver
( 3
IS 21 PAO ‘
5 22 ) /PAO i RD
N 25 ) PBO
< 23 ) /PBO Ro
absolute encoder 13 PCO
[> —
e 5 24), IpCO Ry
Ps ) 5 20
SEN
C /PS E — o et SEN
0V ——< oV
Linear driver output
PG5V ) 1
¢ PGOV ) 2
BAT(+),) 3 32 ), BAT(+) .
§ BAT()) 4 31) BAT() by
Shielded wire T Connector shell @ ‘ Connector shell T

R (Terminal resistance) 2 2 O ~ 4 7 O Q

1
Indicates a twisted shielded cable.
When using the absolute encoder, install the battery on either side of the encoder cable or the upper device
side.
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3.7 Connection of regenerative resistor

When the regenerative energy is too high and the built-in regenerative resistor is not enough, the following method can be
used to connect the external regenerative resistor. The regenerative resistor capacity is set by the parameter Pn600. Please
wire the regenerative resistor correctly. Incorrect wiring may cause damage to the regenerative resistor or servo drive, and

even cause a fire.

3.7.1 Connection of regenerative resistor

The connection of regenerative resistor is performed as follows.

(1) Model M1-02B and 04B servo drive

No internal regenerative resistor When regenerative processing capacity is insufficient, an external regenerative resistor is
connected between P and C

After connection, set the regenerative resistor capacity (Pn 600).

(2) There is an internal regenerative resistor inside M1-08B, 10B, 15B, 20B, 30B, 30C, 45C, 55C and 75C servo drives.
When the regeneration processing capacity is insufficient, remove the short circuit or connector between P and D, and

connect an external regenerative resistor between P and C. After connection, set the regenerative resistor capacity (Pn 600).
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3.7 Connection of regenerative resistor

3.7.2 Set the regenerative resistor capacity

When connecting the external regenerative resistor, be sure to set the regenerative resistor capacity through Pn600.
If Pn600=0 is set when an external regenerative resistor is connected, it may cause the regeneration overload alarm (A.320) to not appear.
If the regeneration overload alarm (A.320) cannot occur, the external regenerative resistor may be damaged, leading to personal injury, fire, and

other accidents. Therefore, it is necessary to set an appropriate value for Pn600.

Pn600

Regenerative resistor capacity
Category
Setting range Setting unit Factory setting Effective time
0 NMa}flmum applicable rpotor 10W 0 With immediate effect Basic setting
capacity for the servo drive

The regenerative resistor capacity is set according to the actual external regenerative resistor value.

The setting value varies according to the cooling condition of the external regenerative resistor.

When natural cooling: Set to less than 20% of the regenerative resistor capacity (W).

When forced air cooling: Set to less than 50% of the regenerative resistor capacity (W).

Example: Under natural cooling mode, when the capacity of the external regenerative resistor is 100W, the set value is 100W x 20%=20W, so

Pn600=2 (set unit: 10W) should be set.

Important notes are as follows:

-When the setting is inappropriate, a regenerative overload alarm will appear (A.320).

-The factory setting "0" is the setting when using the internal regenerative resistor of servo drive.

-When using an external regenerative resistor at the usual rated load rate, the temperature of the resistor will reach 200 ° C to 300 ° C. Please

make sure to lower the rated value before use.
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3.8 Countermeasures for noise and higher harmonics

3.8 Noise and higher harmonics treatment methods

The treatment method of noise and higher harmonic is described below.

3.8.1 Noise and its treatment

The main circuit of the servo drive uses high-speed switch components. After the servo drive is processed through peripheral wiring and
grounding, the noise of the switch components may affect the peripheral equipment. As the servo drive is industrial equipment, there is no
corresponding radio interference protection measure. If the radio interference is to be avoided, the corresponding anti-noise interference
measures can be taken.
To avoid the mutual noise interference between the servo drive and the peripheral equipment, the following noise interference processing method
can be adopted.

Reference input device and noise filter should be placed near the servo drive.

The coil of the relay and the magnetic contactor shall be connected to the surge protector.

The main circuit cables and 10 signal cables/encoder cables should not be placed in the same conduit, nor should they be bundled together.
The distance between the main circuit cable and the IO signal cable/encoder cable should be maintained at least 30cm.

It can not be powered with the same power supply as welding machine, spark machine and other equipment. When not powered by the
same power source and there are high-frequency devices nearby, noise filters should also be installed on the input side of the main circuit power
supply cable and control power cable.

Ensure proper grounding
(1) Noise filter

The noise filter is installed in the right place to avoid the noise effects on the servo drive.

Examples of noise disposal methods are as follows:

Servo drive

Noise filter Servo motor

L1(R
L2(3)

AC200V

2.0mm2 or above

2.0mm2 or above

b 1 — — — — |- — @ Operating relay sequential loop

& — — — —| — . @ Usersignal generation loop

|

| Noise bc

| filter Power
supply

2.0mm2 or above

- T S

(Ground terminal)

Earth grounding +sssssssss Special grounding

Use a thick ground cable larger than 2.0mm?2.

iUse twisted shielded cable as much as possible.

Regarding the use of noise filters, please follow the "precautions when connecting noise filters".
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(2) Proper grounding treatment

In order to prevent the misaction caused by the noise, the grounding treatment method is described below.

B Grounding of motor frame

When the servo motor is mechanically grounded, the switching interference current in the main circuit of the servo drive will flow out through

the parasitic capacitance of the servo motor. To prevent this from happening, the motor frame terminal (FG) of the servo motor must be

connected to the Ground terminal @ of the servo drive. At the same time, the Ground terminal @ must be grounded

B Noise occurs in the cable for the input and output signal

When there is noise in the input and output signal cable, a single point can grounding the input and output signal with the 0V line (GND) of the
cable.
When the main circuit cable of the servo motor is covered with a metal sleeve, the metal sleeve and the ground box must be grounded in a single

point.

3.7.2 Precautions for connecting noise filters
Precautions for connecting noise filters are shown below.
(1) Precautions for the installation and wiring of the noise filter

Please observe the following precautions when installing and wiring noise filters.

Input and output cables should be separated. Input/output cables cannot be used in the same tube, nor can they be bundled together.

JL r'y
AR
Yy
f !
4 — —
Noise filter 9 Noise filter L
/ 7 Yy .«‘_7 AR
Ground plate Ground plate
4
E X X YY)
y
L —- -
Noise filter Noise filter —a-9
=
: 4 i  J
Ground plate Ground plate
YYVYYY v L 2 2 4

Separation loop
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The ground wire of the noise filter should be separated from the output wire. The grounding wire and the output wire of the noise filter and other

signal wires should not be placed in the same tube, nor should they be bundled together.

X

O

b
=

Ve

Box body

Noise filter ]

2

—

f

77

Box body

Noise filter

Can be kept close to the input line

d

ryY

The ground wire of the noise filter should be connected separately.

X

O

servo drive

L —
Noise filter | —p»

D

N

L

Shielding
grounding

777

Box body

L

Noise filter ~ [=————P»

/7

Box body

servo drive

&

When there is a noise filter inside the electrical cabinet, the grounding wire of the noise filter and the grounding wire of other equipment in the
control cabinet are separately connected to the ground bar. After connecting to the ground bar, they are uniformly grounded.

yYvYyYvy

YYyY

Control cabinet

Noise filter

Servo drive

— @

Servo drive

Grounding ———

— '“)I’
=
[+] 0
Q
| Ls
I/ ; ;
[} Box body

L
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4.1 Inspection and precautions before test run

4.1 Inspection and precautions before test run

For a correct and safe test, the following items should be checked and confirmed in advance.

Item Content

s the motor load switched off?

Is the wiring and connection correct?

Servo motor .
IAre the fastening parts loose?
Has the brake been lifted when used for a servo motor with a hold brake?
(When removing the brake, supply voltage to the brake (generally DC24V)
Is the wiring and connection correct?

servo drive

Is the voltage of the servo drive power supply normal?

4.2 JOG running through the panel

The following describes the execution steps for running JOG through the panel.

e JOG running refers to the function of confirming the correct action of the servo motor through internal speed control, without connecting to the
upper device.

o During JOG running, the P-OT and N-OT overtravel prevention functions are ineffective. The operating range of the machinery used must be
considered.

(1) Settings before running

To run JOG, the following settings must be made in advance.

e When S-ON input signal is ON, switch it to OFF.

e Please set JOG speed after considering the operating range of the machine used. JOG running speed is set through Pn304.

(2) Operating steps of JOG

For the operations, see " 7.3 JOG running"

4.3 Test run of servo motor according to upper reference

Please confirm the following items in advance for the test run of servo motor according to upper reference

Item Content

1 Confirm that the servo motor movement references and input and output signals from the upper device to the servo drive are|
correctly set.

2 (Check that the wiring between the upper device and the servo drive is correct and the polarity setting is correct.

3 (Confirm if the action settings of the servo drive are correct.
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4.1 Inspection and precautions before test run

4.3.1 Connection and status confirmation of the input signal

For the test run of speed control or position control through the upper reference, connection confirmation as shown in step 1.
The connection and status of the input signal are confirmed by the following steps.

Steps

1

Operation

The input signal required for test run shall be connected to the CN1 interface. The following conditions must be met when connecting:
o Servo ON input signal (S-ON) is in a input state
o No forward drive (POT) and No reverse drive (NOT) input signal ON (L level) (i.e.: forward rotation and reverse drive)

The control signal of the upper device is connected to the CN1 interface of the driver.

Power on the servo drive.
Make sure the "power ready light" on the driver panel is on Confirm the status of the input signal by input monitoring (Un005).

Enter S-ON signal, so that the servo drive enters the servo ON status.
Verify that the "Run Sign" on the driver panel appears correctly.

Ready for test run. Continue to perform the test run under each control mode.

4.3.2 Test run during position control

The following describes the test run method for position control.

Steps | Operation

1

Confirm the power supply and input signal loop again, and then switch on the control power of the servo drive.

2

According to the pulse output form of the upper device, the corresponding reference pulse form is set by Pn 200.0.

3

Set the reference unit, and set the electronic tooth ratio and frequency division number Pn212 by Pn20E and Pn210 according to the upper]
device.

Power on again to make the parameter changes in step 3 effective. And then connect the main circuit power supply of servo drive.

Turn on the servo (ON) (S-ON) input signal.

Output low-speed pulse reference from the upper device with an identifiable motor rotation amount (e.g. 1 turn).

By inputting the reference pulse counter (Un00C), monitor the pulse changes before and after the reference is issued to confirm whether
the driver has received the correct reference pulses.

By using a feedback pulse counter (Un00D), monitor the pulse variation before and after the reference is issued to confirm whether thej
actual rotation of the motor is correct.

Verify that the servo motor rotates in the instructed direction.

10

If the driver has a feedback pulse, check that the number of feedback pulses is consistent with the desired value.
Feedback pulse number = Un00D*Pn212%*4 / encoder resolution

11

Stop sending the pulse reference to make the servo OFF.

4.4 Test run after connecting the servo motor to the machine

After the monomer test run is normal, connect the servo motor with the machine, and test run after the mechanical connection.

Steps Item Content
1 Parameter setting Turn on the control'power supply and the main circuit power supply and set up protection functions related tof
1 overtravel and braking.
2 Parametzer setting Set the necessary parameters according to the control mode used
3 Installation  [In the state of power supply off, connect the servo motor and machinery through coupling.
4 Check After connecting the upper device power supply and setting the servo drive to OFF, confirm whether the

protection function set in step 1 is normal.

Test run according to "Test run of servo motor according to upper reference" and make sure that the test run|
5 Running results are the same as the test run of the servo motor unit. And confirm that the setting of the reference unit i
consistent with the machinery.

Adjust the servo gain as needed to improve the response characteristics of the servo motor.
6 Tuning (Note) During the test run, the servo motor and the machinery may not adapt to the situation, please fully]
implement the run-in operation.

4.5 Test run of servo motor with brake

Follow the following precautions for the test run of servo motor with brake.

Item

1

Content

When conducting a test run of a servo motor with a brake, before confirming the action of the brake, take measures to prevent
mechanical natural falling or vibration caused by external forces.

When running a servo motor with a brake, please confirm the servo motor and hold the brake action first when the servo motor and the
machine are not connected. In case of no problem, please connect the servo motor to the machine and then test run again.

Please use the brake interlock output (/BK) signal of the servo drive to control the holding brake action of the servo motor with brake.
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5.1 Selection of the control mode

5.1 Selection of the control mode

By setting the Pn000.1 parameter, the control mode can be changed. The control mode supported by the servo drive is described in the following

table.

Selection of the control mode

Pn000.1 Control mode Description
n.o0o0o ' Speed control (analog reference) The speed of the servo motor is controlled by simulating the voltage]
[Factory setting] speed reference.
The position of machine is controlled through the pulse trains position|
n.oolo Position control (pulse train reference) I
’ Enter the number of pulses to control the position, and enter thej
frequency of pulses to control the speed.
The output torque of the servo motor is controlled by simulating the
n.oo2o Torque control (analog reference) analog voltage torque reference.
n.0o030 internal set speed control The speed is controlled by the 3 internal set speeds set by the driver.
n.0040 internal set speed control < speed control
n.0o5o internal set speed control & position control
1n.0060 internal set speed control ¢ torque control Four control modes can be combined.
It can be used in any combination according to the purpose.
n.0a70 Position control speed control
n.0080 Position control < torque control
n.0090 Torque control & speed control
) . The zero clamping can be used at the speed control.
n.00A0 Speed control < speed control with zero clamping pig P
. i . The reference pulse suppression function can be used at the position|
n.ooBo Position control <:> position control with reference — ¥ Y ¥
pulse suppression function ’
n.ooCo EtherCAT Control servo drive operation with EtherCAT Industrial Ethernet.
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5.2 Setting of basic operation functions

The following explains the setting of running basic functions.

5.2.1 Servo ON
Servo ON (/S-ON) signal controlling the servo motor ON/OFF.

(1) Signal setting

Signal name Pin number Setting Description
ON(closed) Turn the servo ON and enter the running state.
Input ? /S-ON ' SRR ;
[Factory setting] OFF (open) Turn the servo OFF :Eﬁeenter the non-running

Additional note:
‘By setting the parameter PnS0A. 1, the/S-ON signal can be assigned to other terminals.

-The speed reference/ position reference/ torque reference must be input after the servo ON (/S-ON) signal is connected to
control the start or stop of the servo motor.

- If a reference is inputted first, and then the servo ON (/S-ON) signal is turned on or off, or the AC power is turned on
again, causing the servo motor to start or stop. It may cause rapid aging of internal components in the driver, leading to
faults.

-Please input the servo ON (/S-ON) signal while the servo motor is stopped. When the servo motor rotates, it can not turn
the servo ON.

(2) Setting to enable the servo ON
By setting the parameter Pn50A. 1, the servo motor can always be in the servo ON state.

PnS0A

Parameter Description Effective time

n.0000 [factory setting]  [Enter the servo ON (/S-ON) signal from CN1-33.
After power on again

n.0070 Fix the servo ON (/S-ON) signal to always be "valid".

Additional note:

‘When the servo ON is set to always valid, when the main circuit power supply of the servo drive is turned on, it will
directly enter the operable state (powered state).

“When the speed reference position reference/ torque reference is entered, unexpected actions may occur in the servo motor
or mechanical system. Safety measures must be taken.

-Even if it enters an inoperable state (non-powered state) due to a resettable alarm, as long as the alarm reset is performed, it
will automatically return to the operable state (powered state).

-If the alarm reset is performed during the reference input, the servo motor or the mechanical system may act unexpectedly.

56



(/? BRI

LEAD-MOTION

5.2 Setting of basic operation functions

5.2.2 Selection of motor rotation direction
The polarity of the speed reference/ position reference does not change, and the rotation direction of the servo motor can be changed by setting

Pn000.0.

After changing the rotation direction of the motor by setting Pn000.0, the polarity of the encoder's divided pulse output will not change.
From the load side of the servo motor, counterclockwise rotation (CCW) indicates forward rotation, and clockwise rotation (CW) indicates

reverse rotation. (Factory setting)

Pn000 ‘

Effective
Forward/reverse . .. .
Parameter reference Motor rotation direction and encoder divided pulse output overtravel
(OT)
Motor speed
+
Torque reference Encoder divided pulse output
Forward reference PAO _J_U_U_L P-OT
Time
n.og DO Motor speed
The direction of CCW is
forward. 4 Motorspeed
[Factory setting] Torgue reference Encoder divided pulse output
Time PAq | A-phase advance
Reverse reference N-OT
PBO
Motor speed
+ Motor speed
Torque reference
Encoder divided pulse output
Forward reference PAO M P-OT
Time
n.oool PBOJ I_I u L B-phase advance
The direction of CW is Motor speed
forward Mo
. otor speed Encoder divided pulse output
(Reverse mode) /] N— |—| |—| |—|
@ PAO A-phase advance
Reverse reference fime | | N-OT
4 PBO
CCW
Motor speed
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5.2.3 Overtravel

The overtravel function of the servo drive is to prevent the triggering of limit switch signals when the mechanical movement exceeds the safe
range of movement, which is a safety function that forces the servo motor to stop.
Users can freely choose whether to use the overtravel function, and when disabled, the input signal line of the overtravel can be left

unconnected.

Installation of limit switch

Please refer to the following figure for the installation method of the limit switch.
To prevent accidents caused by poor contact or wire breakage at the contact point, please use normally closed contacts for limit switches.

Motor forward direction

1]

Servo motor

Limit switch Limit switch
Servo drive

CNI
10
N-OT) 34

P-O11

(1) Signal setting

Type Signal name Pin number Setting Description
ON Forward drive (normal operation)
P-OT CN1-10
| OFF Disable the forward drive (forward overtravel)
nput . .
ON Reverse drive (normal operation)
N-OT CN1-34
OFF No reverse drive (reverse overtravel)

Additional note:
-Even if the overtravel signal is triggered, the motor can still be driven in the opposite direction by the input references.

- In position control, when the servo motor stops due to overtravel, the position deviation value will not change.

-To clear the positional deviation, enter the clear signal (clr). Please refer to section 5.4.2 for the clear signal description.

(2) Selection of valid/invalie overtravel prevention function

Whether the overtravel prevention function is effective can be set by PnS0A and Pn50B

If the selection is invalid, the input signal connection for overtravel prevention is not connected.

Parameter Description Effective time

n.2ooo

[Factory scting] Input "no forward drive signal" from CN1-10 (P-OT)

Pn5S0A
"No forward drive signal" is invalid, always allowing the
n.8o0o .
forward drive. .
After power on again
BB Input "no reverse drive signal" from CN1-34 (N-OT)
Pn5OB [Factory setting] P &

"No reverse drive signal" is invalid, always allowing the
reverse drive.
P-OT and N-OT can be freely assigned to CN1 pin numbers.

n.ooo8

(3) Selection of motor stop method when the overtravel prevention function works

When overtravel occurs, there are three ways to stop the motor, which can be chosen at will
Dynamic brake (DB) stop: The electrical circuit is shorted to stop the servo motor in an emergency.
Deceleration stop: Deceleration stop via the emergency stop of torque
Free stop: The friction stops naturally through the motor rotation.

There are two following states after the servo motor stops:
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Free running state: Natural stop due to friction when the motor rotates (the motor is not energized).
Zero fixed state: The state that holds the zero position in the position ring

The servo motor stop method caused by overtravel can be selected through the setting of Pn001

Parameter LY SRS Description Effective time
method stopped
n.0000 [facto .
tt'[ Ty Stop the motor quickly through DB
setting] DB stop (dynamic brake) and enter the free
n.oo01 Free running state running state after stopping.
n.0002 Free stop During the free running stop, the
motor enters a free running state. | After power on
Decelerate and stop by emergency again
noolo Zero fixed state stop torq‘uTs (Pn406), and enter the
Deceleration zero position fixed (servo locked)
state after stopping.
stop
Decelerate and stop by emergency stop
n.oo20 Free running state torque (Pn406), and enter the free
running state after the motor stops.

Deceleration stop is ineffective at the torque control. During the DB stops or the free running stop, the motor will enter the free running

state after stopping.

For the stopping method when the servo is turned off or an alarm occurs, please refer to Chapter 5.2.5.

m Set the motor stop method to the deceleration stop

The value of the emergency stop torque is set by Pn406

Pn406
Emergency stop torque Speed|

Setting range Setting unit Factory setting Effective time

0 ~ 800 1% 800% With immediate effect

Set the unit as the percentage of the relative rated torque.

The factory setting is 800%, but the actual effective emergency stop torque is the maximum torque of the servo motor.
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(4) Overtravel warning function

When the servo is ON, if an overtravel occurs, an overtravel warning will be given (A.9A0).
After setting this function, when an instantaneous overtravel occurs, the servo drive can also transmit the information of the overtravel to the

upper device.

In case of Pn00D.3 = 1, the overtravel warning function turns on.

m Warning detection time

OFF

Servo ON status ‘

Invalid ) Invalid Invalid
Valid
Overtravel input signal

Valid

ON

(P-OT/N-OT signal)

Normal State

Normal State

Warning state
Overtravel warning 2

(A.9A0) "

Automatic clear waming

Failure to detect warning

When an overtravel occurs in the same direction as the reference, a warning is detected; when an overtravel occurs in the opposite direction of
the reference, a warning is not detected.

When there is no reference, a certain overtravel warning in the forward or reverse direction will be detected.

When the servo is in the OFF state, even if it enters the overtravel state, no warning will be detected.

In overtravel mode, no warning is detected when changing from servo OFF state to servo ON state.

After the overtravel state is released, the warning I/O output will remain for 1 second, after which it will automatically clear.

Notes:

- The overtravel warning function is only for the action of detecting the warning. It will not affect the overtravel stop processing. When the overtravel warning occurs,
the action of the motion control reference can still be executed.

-The upper device can decide how to handle overtravel warnings, and when an overtravel warning occurs, the upper device can cause subsequent actions to change

(Movement control stops or motor control does not stop).

m Related parameters

Pn00D

Parameter Description Effective time

n.0ooo

I —r Overtravel warning is not detected.

With immediate effect

n.looo Overtravel warning is detected.
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5.2.4 Holding brake (for fixing)

The function of the holding brake is to keep the position fixed. When the power supply of the servo drive is OFF, the holding brake can make the
moving part of the machine not move because of its own weight or external force.

A servo motor with a holding brake shall be used in the following situations.
® Vertical axis ®  Axes that bear external forces
Servo motor

Moving parts of machinery

Holding brake External force Servo motor

When power off, prevent movement by
self-weight

Holding brake

—

Moving parts of machinery
Prevent the slide table from moving due to external
force

Note: The holding brake cannot be used for braking purposes and is only used to keep the servo motor in a stopped state.

The brake action will be delayed, and the timing diagram of the action is shown below.

OFF ON OFF

Servo ON (/$-ON) signal
\

OFF ON OFF

Motor ON
A "J > ia
Brake (/BK) signal OFF ON A OFF
N Brake action
Brake contact part (bushing) Brake action Brake on
1 , . 1 S
ov

Position + speed reference

Motor speed

Different brake types will have different action delay time.

After turning on /S-ON signal and the brake opens for above +50ms, the upper device will send references to the servo drive.
Set the time of brake action and servo OFF through Pn506, Pn507 and Pn508.
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(1) Connection example

Below is an example of the standard wiring of the brake signal (/BK) and the brake power supply.

Servo drive

Power supply

L1 U {
L2 v 5
L3 w d
L1C @ :
L2C e
cnz| | |D@
| -
- c2av ==
veksy T
‘[ e Surge brake
1D
/BK- ov
(/BK-) 0
Brake power supply BK-RY
o

BK-RY: Brake control relay
When using 24V servo motor with brake, the user needs to bring DC24V power supply.

Important notes:

-Select the surge protector based on the applicable brake current and brake power supply.

- Design the relay circuit so that the brake will operate in case of an emergency stop.

-The brake signal (/BK) needs to be assigned the output signal, which is not set in the factory.

-When using the 24V brake, the DC24V power supply of the brake should be used separately from the power supply used for the input and output signal (CN1) to

prevent the wrong actions.

Example of the relay circuit

Servo drive

DCS5V~24V

Emergency stop

Photoelectric coupler E] L —
—
—-

o

Il
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(2) Brake signal

When servo OFF or alarm occurs, /BK signal will OFF, and the brake acts.
The time of the brake signal OFF can be changed through the Pn506.

Signal name Pin number Output state Description
ON(closed) Remove the brake.
Output /BK Allocations is required
OFF (open) Actuate the brake.

When an overtravel alarm occurs, the/BK signal remains in the ON state and the brake remains in the released state.
(3) allocations of brake signal (/BK)
When leaving the factory, the brake signal (/BK) is not assigned and can be assigned by setting PnSOF.2.

Pn50F

Pin number
Parameter . . Description Effective time
+terminal | -terminal
n.00oo . .
[Factory setting] - - Disable /BK signal

n.oloo CN1-5 CN1-4 Output /BK signal from CN1-5/CN1-4. After power on again
n.0200 CN1-3 CN1-2 Output /BK signal from CN1-3/CN1-2.

n.0300 CN1-7 CN1-6 Output /BK signal from CN1-7/CN1-6.

When multiple output signals are assigned to the same output terminal, the output signal will be output as OR logic. Do not repeat the allocations

of /BK signal.
(4) Output time of the brake signal (/BK) when the servo motor stops

When the motor is stopped, the brake (/BK) signal and the servo ON (/S-ON) signal are OFF at the same time.

The time from when the servo ON (/S-ON) signal is turned off to when the motor actually enters a power-off state can be set through Pn506.

Pn506

Brake reference - Servo OFF delay time

Setting range Setting unit Factory setting Effective time

0~ 50 10ms 0 With immediate effect

When the servo motor is used in the vertical axis, the mechanical
moving part may move slightly due to self-weight or external force. el oN OFF
The Pn506 can be set so that the motor is in a non-energized state A

. .. . . BK Outpu rake action [ F
after the brake action to eliminate slight mechanical movement. o ket i
]

"
Pn506

Important notes:

“When the driver alarm occurs, the setting of Pn506 is invalid, and the servo motor will immediately enter the non-power state.

‘Due to the dead weight or external force of the mechanical movement part, the machine may move before the brake moves.
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(5) Output time of the brake signal (/BK) when the servo motor rotates

When an alarm occurs during the rotation of the servo motor, the servo motor will stop moving and the brake signal (/BK) will be OFF.

To adjust the brake signal (/BK) output time, you can change the brake reference output speed value (Pn507) or the servo OFF - brake reference

waiting time (Pn508).

Pn507

Brake reference output speed value

Setting range

Setting unit

Factory setting

Effective time

0 ~ 10000

1min-1

100

Servo OFF - brake reference waiting time

With immediate effect

Pn508

Setting range

Setting unit

Factory setting

Effective time

10 ~ 100

10ms

50

With immediate effect

When an alarm occurs, the stopping method is to stop at zero speed. After stopping the motor through the zero speed reference, please refer to "

(4) Output time of the brake signal (/BK) when the servo motor stops".

During the rotation of the servo motor, when any of the following conditions are established, the brake will act.

1. After the motor enters the non-energized state, the motor speed is lower than the set value of Pn507.

2. After the motor enters the non-energized state, it exceeds the setting time of PnS08.

Important notes:

“When the set value of Pn 507 exceeds the maximum speed of the motor, the set value is limited to the maximum speed of the servo motor.

-The rotation detection signal (/TGON) and the brake signal (/BK) cannot be assigned to the same terminal.

Or warning oceurs
Power OFF

Motor speed

S-ON Input ON l OFF

| Motor ON |

No power-on

Power-on

BK Output Brake contact

I Brake action

(OND

(OFF)

i Pn508 ) ,
1

1
1
I
+
1
]
I
I
1
1
1
I
I
1
1
I
1
I
I
|
I

DB stop or fi g
Pn507 stop c:mr;E running

T T (Pn001.0)
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5.2.5 Motor stop method in case of server OFF and alarm

Important notes:

-DB (dynamic brake) is used for an emergency stop. The power supply can not be ON/OFF in the state of input reference, and the servo motor
can not be started and stopped by the servo ON/OFF.

This causes the DB loop to move frequently, resulting in the aging or damage of the components inside the driver.

- When the main circuit power supply or control power supply is OFF during servo operation, the stopping method of the servo motor cannot be
set by parameters. The default stopping method is as follows:

When the servo is running and the main circuit power supply is turned off, the servo motor will stop the DB.

When the servo is running and the control power is OFF, different types of servo drive implement different stop methods.

- When the servo is running and the main circuit power supply or the control power supply is OFF, and DB stop cannot be implemented, but the
free running stop is required.

external combination of sequential control signals is required to disconnect the wiring of the servo motor (U, V, W).

- As for the alarm stop method, the zero speed stop alarm can be performed, and the factory setting is the zero speed stop.

This can shorten the inertial movement distance when there is an alarm. There are occasions when a DB stop is more appropriate than a zero

speed stop.

(1) Motor stop method at servo-off

By setting Pn001.0, you can select the motor stop method when the servo is OFF

Pn001

State after the servo motor is

Parameter Servo motor stop method Effective time
stopped
n.0oo0 [factory setting] DB state
DB stop .
n.oool Free running state

After power on again

n.ooo2 Free running stop Free running state

Pn001 = n.ooo0. When the servo motor is in a stopped state or rotating at a low speed, it will not produce braking force as it is in a free running

state.

(2) Motor stop method when an alarm occurs

There are two types of alarms, i.e. Ws.1 alarm and Ws.2 alarm.

Stop method for different types of alarms may be selected through Pn001.0 and Pn00B.1.
When Ws.1 alarms, the motor stop method is Pn001.0.

When Ws.2 alarms, the motor stop method is Pn00B.1.

When the alarm is Ws.1 or Ws.2, please refer to the description in chapter 9.1.1.

65



482 3 “§
@ BEn

5.2 Setting of basic operation functions

m Motor stop method when Ws.1 alarms

Pn001

State after the servo motor

Parameter

Servo motor stop method

is stopped

Effective time

n.ooo0
[Factory setting]

n.oool

DB stop

DB state

Free running state

n.ooo2

Free running stop

Free running state

After power on
again

m Motor stop method when Ws.2 alarms

Parameter Servo motor stop State after the servo
method motor is stopped
n.ooo0
. DB state
[Factory setting]
n.0000 Zero speed sto
[Factory setting] n.oool P P
o002 Free running state
. 0
.eeey, DB state
[Factory setting] DB stop
n.oolo
n.oool )
- Free running state
n.ooo2 Free running stop

Effective time

After power on
again

Valid when the parameter Pn00B.1 is at position control and speed control. Invalid at torque control.
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5.2.6 Operation in case of momentary power interruption

When the main circuit power supply of the servo drive suddenly turns off, the motor can continue to be powered on for the time set by Pn509

(Insient power outage holding time).

momentary power interruption holding time

Setting range Setting unit Factory setting Effective time

20 ~ 1000 1ms 20 With immediate effect

When the momentary power interruption time is below the set value of pn509, continue to energize the motor.
When the instantaneous power outage time is above the set value of Pn509, the motor is no longer energized.

After the main circuit power supply is restored, the motor is restored to power,

Momentary power interruption when the set value of PnS09 =OfF time (1) Momentary power interruption when the set value of Pns09 =Off time ()

Main circuit power supply main cireuit power supply

momentary power i time (1)

Momentary power interruption time
= ™ (0]

Set value of PnS09 = momentary power

% interruption time (t) Setting value of Pn509 r‘_.jsu value of Pn509 < momentary power interruption time (t)

Setting value of Pn509

1

i

i

|

H

Keep the motor on 1 Keep the motor on
i
i

Motor ON

Motor ON Motor ON

Motor ON

N

;1\ Cut off power

Momentary power interruption Momentary power interruption
oceurs. oceurs.

Additional note:

-When the momentary power interruption time exceeds the set value of Pn509, the /S-RDY output signal becomes OFF.

“When the control power supply and the main circuit power supply use no power failure equipment, it can deal with the momentary power interruption of more
than 1000ms.

-The servo drive powered by AC220V has a holding time of approximately 100ms for the control power supply.

-The setting of Pn 509 is valid for the main circuit power supply and is not valid for the control power supply.

-The holding time of the main circuit power supply will be different for different types of drivers.

- When an undervoltage alarm (A.410) occurs during A momentary power interruption, the Pn509 settings do not take effect.
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5.2.7 Setting of the drive overload detection value

The detection time of overload warning A.910 can be modified.

The detection time of overload alarm A.720 (continuous maximum) can be modified.

The detection time of the overload alarm A.710 (instantaneous maximum) cannot be modified.

(1) Change to the overload warning (A.910) detection time

The overload warning detection time at the factory is 20% of the overload alarm detection time.

To modify the overload warning detection time, please set the parameter Pn52B.

The alarm warning can be used as the corresponding overload protection function of the used system to improve the security of the system.

Examples are given below:

The overload warning value (Pn 52 B) changes from 20% to 50%, and the overload warning detection time becomes 50% of the overload alarm

detection time.

Overload detection time

F 9

Pn52B=50%

Overload wamning detection curve at

Overload alarm detection
curve

Overload warning detection curve at Pn52B=20% (factory setting)

-“__.._-_--.é__---

100%

v

200% torque reference [%]

Overload warning value

Setting range Setting unit

Factory setting Effective time

1 ~ 100 1%

20 With immediate effect
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(2) Change to the overload alarm (A.720) detection time

By modifying the overload alarm detection time, the A.720 overload alarm (continuous maximum) can be detected in advance.

Detecting overload alarms in advance can prevent motor overload and achieve overload protection for the motor.

After changing the value of parameter Pn52C, the overload alarm detection time will be changed, and the overload warning detection time will

also be correspondingly changed.

Examples are given below:

After changing Pn52C to 50%, overload alarms can be detected faster.

Overload detection time

A

setting)

Overload warning detection curve at Pn52B=50%

Overload warning detection curve at Pn52B=100% (factory

50%

Y

100% 200% Torque rfernce %]

Pn52C

Motor overload detection base current reduction rated value

Setting range

Setting unit Factory setting

Effective time

10 ~ 100

1% 100

After power on again
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5.3 Speed control (analog reference)

The speed control (analog reference) is selected through changing Pn000.1.

Pn000

Parameter Description Effective time

n.000o [factory setting] The control mode is selected as the speed control After power on again

5.3.1 Basic settings for speed control

(1) Specification of the speed reference input signal

The motor speed is proportional to the voltage, with the maximum input voltage DC+12V.

Signal name Pin number Description
V-REF CN1-44 Speed reference input signal
Input
AGND CN1-42 Grounding of speed reference input signal

Examples of the speed reference input are given as follows:
When Pn300 is set to 006.00, it represents the rated speed of the motor corresponding to the 6.00V voltage (factory setting)

If the value is 600, 006.00 is displayed on the panel

Speed reference input Rotation direction Speed LMG servo motor
+6V Forward Rated speed 3000r/min
-3V Reverse 1/2 rated speed -1500r/min
+1V Forward 1/6 rated speed 500r/min

For position control through the upper device, connect it to the speed reference output terminal of the upper device.

Servo drive

Upper device S

V-REF| 44
s

|
Sq 42 Avourldke
R

The cable for speed reference input signal may apply the twisted shielded cable to suppress noise.
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(2) Setting of speed reference input gain

By setting Pn300, the corresponding relationship between the analog voltage of the speed reference (V-REF) and the rated speed of the motor

Pn300

Speed reference input gain

can be changed.

Setting range Setting unit Factory setting Effective time
150 ~ 3000 0.01V 600 With immediate effect
(Rated speed at 6.00v)
Motor speed (min-1)
Factory seting (Maximum input voltage: +12V)
[l I p 7
! K P
Rated speed B A Y
- e
e L |
'y -t |
| - |
| g |
L |
Minimum input voltage (-12V) | -7 ;
|
\\ !
i
|
|
- SIO — T } -12 TR TR TR N N T T Speed reference voltage (V)
! 30
|
i
|
| .
| -
‘ -
! -
! -
! .-
| -
‘ -
-
L
e s : ¢ - saingrnee | 1.50~30.00V) |
/ ! l Lal
i 1
‘ I
P Input range (0~+12V) -~
I~
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5.3.2 Tuning of the reference offset

During speed control, the servo motor may rotate at microspeed even if the speed reference input signal is Ov.
The reason for this is that the simulation reference sampled inside the servo drive has a minor deviation, which is called a bias.
When the motor rotates slightly, the reference offset function is used to eliminate the bias.

There are two ways of bias tuning, automatic (Fn 009) and manual (Fn 00A).

Motor speed
Motor speed otor speed .

/ | o -
L J £ ) )
Offset adjustment inside the servo drive

Offset adjustment range: +15000 (speed reference +879mV)
Speed reference Speed reference Offiet setting unit: 8 (speed reference: 0.47 mV)
voltage , voltage

Offiet #
adjustment

(1) Autotuning of reference offset (Fn009)
The autotuning of reference offset is to automatically measure the amount of bias and then automatically adjust the reference voltage.
The measured bias is saved in the servo drive.

Additional note:

-autotuning of reference offset is performed in the servo OFF state.

-After parameter initialization (Fn005) is performed, the bias tuning level will not be initialized.

“When the parameter writing forbid function (Fn010) is set to prohibit writing, Fn009 cannot be executed and the panel will display NO-OP.
When executing Fn009 in a non servo OFF state, Fn009 cannot be executed and the panel will display NO-OP.

- When the upper device has already constructed a position loop, the autotuning of reference offset is invalid. Please manually adjust the reference offset (Fn00A).
m Operating steps

The steps to perform the autotuning of the reference offset through the panel are as follows.

Steps Panel display Description
Turn the servo OFF and input OV reference voltage from the
upper device or external loop.

Servo drive Servo drive

0Vspeed reference

Upper device Servo off
Microspeed

rotation (servo-on
time)

h 4

i— i e .. .

2 'l (] (] [N (N () Press the MOD key to select utility function.
= 9 oo :

3 Il ' Ull_-' @ (j Press UP or DOWN key to display Fn009 on the panel.

4 i [ [ i Press DATA/SHIFT key for about 1S to display "rEF _o"
[l 'l (ol B [} @ Y play "rEkE_0°

5 - I: .': i Press the MOD key, "donE" will flash for about 1 second, and
LI [ [ II:' () the panel will display as shown in the left.

6 —1_1 9 ‘:j Press the DATA/SHIFT key again for about 1S to return a
ry @ display of Pn009.

(2) Manual tuning of reference offset (Fn00A)

Manual tuning of reference offset is the tuning by directly inputting the reference offset value.
Manual tuning of reference offset applies to the following occasions:
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The upper device has constructed a position loop and set the position deviation when the servo is locked and stopped to zero.

A bias quantity needs to be set.

To confirm the bias set by autotuning.

Notes:

After parameter initialization (Fn005) is performed, the tuning level will not be initialized.

When the parameter writing forbid function (Fn010) is set to prohibit writing, FnOOA cannot be executed and the panel will display NO-

OP.

The servo should be in the servo-ready state during the execution

m Operating steps

The steps to perform the manual tuning of the reference offset through the panel are as follows.

Steps | Panel display
=
U L (] () [

Description

Press the MOD key to select utility function.

O

Press UP or DOWN key to display FnOOA on the panel.

3 : f: l:l | < IPress (DATA/SHIFT) key about 1s and the panel is displayed|
= @ on the left.
4 = [l V] ] [Externally turn the servo ON, and the panel display is shown in|
] [l [ the left.
— <] .
5 I I (T T P Press the DATA/SHIFT key for about 1S to display the current
[ [ (] [ @) amount of bias.
T T T AV , ,
11l ' [ Press the UP or DOWN key to stop the motor. This value is thel
6 =1 S 2] @ © bias quantity.
(Example)
7 - ==l ) oD Press the MOD key, "donE" will flash for about 1 second, and}
] [l [ @ the panel will display as shown in the left.
8 itz < Press the DATA/SHIFT key again for about 1S to return a
Eofeng_nagy © display of Fn00A.
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5.3.3 Soft start

The soft start function turns the speed reference into a smooth speed reference with constant acceleration and deceleration. The acceleration and
deceleration time of the soft start can be set separately.

This function can be used for speed control, including internal set speed control.

Speed reference | ‘

s/ \
Pn305

Soft start acceleration time Speed|
Setting range Setting unit Factory setting Effective time
0 ~ 10000 Ims 0 With immediate effect
Pn306
Soft start deceleration time Speed
Setting range Setting unit Factory setting Effective time
0 ~ 10000 Ims 0 With immediate effect

Pn305: The time required for the motor to reach its maximum speed

Pn306: The time required from maximum motor speed to motor stop

The actual acceleration and deceleration time is calculated by the following formula:

Actual acceleration time =(target speed/maximum speed) soft start acceleration time Pn305

Actual deceleration time = (target speed/maximum speed) soft start deceleration time Pn306

Maximum speed

Target speed

Actual Actual
acceleration time deceleration time

Pn305 Pn306
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5.3.4 Speed reference filter

The speed reference filter is a delay filter applied to the input of the analog speed reference (V-REF), making the speed reference smoother.

The speed reference filter parameter Pn307 usually does not need to be changed. If the set value of Pn307 is too large, the responsiveness may be

reduced.

Pn307

Speed reference filtering time constant ISpeed| [ Position| [Torqud
Setting range Setting unit Factory setting Effective time
0 ~ 65535 0.01ms 40 With immediate effect

5.3.5 Zero clamping

When the zero fixed signal (/P-CON, /ZCLAMP) is ON, if the input voltage of the speed input reference (V-REF) corresponds to a speed lower

than the speed set value of Pn501,

the servo enters a locked state, and the servo drive forms a position loop internally, rendering the input speed reference invalid.

The zero clamping is used for speed control, and the upper device does not build a position loop.

After the zero clamping takes effect, the motor position will automatically return to the zero fixed position even if there is a change

The motor position is fixed within + 1 pulse of the effective position.

Speed

Set value of zero fixed value (Pn501)

V-REF speed reference

/P-CON (/ZCLAMP)

ON

Time

OFF

Input signal

zero clamping

Valid Invalid

Valid Invalid

(1) When the input signal is assigned in the factory setting state (Pn50A.0 = 0)

If using the zero clamping in the factory setting, please set Pn000.1=A and use the/P-CON signal as the zero fixed signal.

Signal name Pin number

CN1-9

Lt AECON [Factory setting]

Setting

Description

ON When the input voltage of the speed reference(V-REF) is lower than
o) the speed set by the zero fixed value (Pn501), the zero clamping is
effective.
( disc?nflicte d) The zero clamping is invalid.

Parameter

Description

Effective time

n.00Ao Speed control * speed control with zero clamping After power on again
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(2) When the allocations of input signals should be changed (Pn50A.0 = 1),

the zero clamping is switched through /ZCLAMP signal.

Type | Signal name | Pin number Setting Description

‘When the input voltage of the speed reference(V-REF) is
ON lower than the speed set by the zero fixed value (Pn501), the

Allocations is zero clamping is effective.

required

Input | /ZCLAMP |
(disconnected)

The /ZCLAMP signal can be assigned to the terminal by setting the Pn50D.0.

The zero clamping is invalid.

When using the zero clamping, Pn000.1 can be set to any one of 0,3,4,5,6,7,9, and A.

Parameter Control mode Input signal used Effective time
n.0o00o Speed Control /ZCLAMP
n.oo3o internal set speed control /ZCLAMP, SPD-A, SPD-B SPD-
’ D, C-SEL
) = /ZCLAMP, SPD-A, SPD-B,
n.0040 internal set speed control ¥ speed control SPD-D, C-SEL
/ZCLAMP, SPD-A, SPD-B,
n.0050 internal set speed control = position control SPD-D, C-SEL After power on
again
) = /ZCLAMP, SPD-A, SPD-B,
1n.0060 internal set speed control ¥ torque control SPD-D, C-SEL
n.0070 Position control & speed control /ZCLAMP, C-SEL
n.0090 Torque control ¢:>speed control /ZCLAMP, C-SEL
n.O0AD  ISpeed control = speed control with zero clamping /ZCLAMP, C-SEL

Additional note:
- When Pn000.1 =5, 6, 7 and 9, the zero clamping takes effect when the control mode is switched to speed control.

-When Pn50D.0 = 7, the zero clamping always takes effect, without the input signal (/ZCLAMP, /P-CON).

(3) Related parameters

Set the effective speed of the zero clamping through Pn501.

Zero fixed value Speed
Setting range Setting unit Factory setting Effective time
0 ~ 10000 Imin-1 10 With immediate effect

When the setting value exceeds the maximum speed of the motor, the maximum speed of the motor is the upper limit.
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5.3.6 Encoder divided pulse output

After the encoder signal is processed internally in the servo drive, it is output to the outside in the form of 2-phase pulses (A phase, B phase)
with a 90 ° phase differential, which is called encoder divided pulse output.
The signal output of the encoder divided pulse can be output to the upper device as position feedback.

The shape of the signal and the output phase is shown below.

(1) Signal
Signal . o
© Pin number Name Description
name
PAO CNI1-21 o
Encoder divided pulse output A phase Pn212 can set the pulse amount of the motor
/PAO CN1-22 per 1 turn of rotation.
PBO CNI1-25 . .
Output Encoder divided pulse output B phase The phasp dlfferent!al between phase A and
/PBO CN1-23 phase B is an electrical angle of 90 °.
PCO CNI1-13
Encoder divided pulse output C phase g
PCO CN1-24 The motor outputs 1 pulse per rotation.

Servo unit

Upper device

CN2

Y\ Serial data

| ENC | Frequency
| Serial data division loop PBO
\ g }/ — Pulse conversion (Pn212)

I N N N——)
o
Q
@]

(2) Output phase pattern

‘When running forward (forward direction) (B-phase 90° advance)

o

‘When reversing (reverse direction) (A-phase 90° advance)

A

Phase A Phase A
Phase B . . Phase B . i
Phase C Phase C
t t

Additional note:

-The pulse width of phase C will vary according to the variation of Pn212 (encoder divided pulse number), which is the same as the pulse width of phase A.

“When Pn000.0 = 1 (the rotation direction changes), the output phase pattern is the same as the figure above.

-The phase relationship between the frequency division output A and B pulses can be reversed by setting Pn605.1.

“When performing origin regression through the C-phase pulse of the servo drive, first let the servo motor run for more than 2 cycles before proceeding. If this operation

cannot be performed, set the speed of the servo motor to below 600min-1, and then perform origin regression. -When the speed is above 600min-1, the C-phase pulse may not

output normally.
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5.3 Speed control

5.3.7 Setting of the encoder divided pulse output

After the encoder signal is processed internally in the servo drive, it is output to the outside in the form of 2-phase pulses (A phase, B phase)
with a 90 ° phase differential, which is called encoder divided pulse output. The signal output of the encoder divided pulse can be output to the
upper device as position feedback.

The setting method of the encoder divided pulse output is shown below.

Pn212

Encoder divided pulse output [Speed | [ Positio [ Torque]
Category
Setting range Setting unit Factory setting Effective time
16 ~ 16383 1P/Rev 2500 After power on again Basic setting

The encoder signal is processed inside the servo drive, and then output by dividing the set value of Pn212.
Encoder resolution limits the number of encoder divided pulse number.

16~16383 1 0 0 6000

Additional note:

-The setting range of Pn212 is related to the encoder resolution of the motor. If the set value does not meet the requirements, an A.041 alarm will
appear.

-The upper limit of the pulse frequency is about 1.6Mpps. The speed of the servo motor will be limited if the encoder divided pulse number is set
too high.

If the motor speed limit in the table above is exceeded, an A.511 alarm will appear.

Examples are given below:

When Pn212 = 16 (Output 16 pulses per turn),

The output of phase A (PAO) signal and phase B(PBO) signal of encoder divided pulse are shown in the figure below.
Set value: 16

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

PAO signal

| |

1 cycle

78



5.3 Speed control

5.3.8 Speed consistency output (/V-CMP) signal
When the actual speed of the motor is consistent with the speed reference, the output speed is the same signal ( /V-CMP) signal.
The output speed consistency signal can be used for interlocking with the upper device and other occasions.

The output consistency speed signal is only effective for speed control.

Type ’ Signal name | Pin number Output state Description
i ON(closed) Speed consistency state

Output | /V-CMP CINILED, 205 P , a2l
[Factory setting] OFF (open) Speed inconsistency state

The /V-CMP signal can be assigned to the terminal by setting the Pn50E. 1.
Change the speed detection range of /V-CMP signal through Pn503 settings

Speed consistency signal output range Speed
Setting range Setting unit Factory setting Effective time
0 ~ 100 Imin-1 10 With immediate effect

When the speed difference between the actual speed of the motor and the speed reference is lower than the set value of Pn503, the speed

consistency signal is output.

Examples are given below:

At Pn503 = 100, output signal when the speed reference is 2000min-1 and the motor speed is 1900min-1 ~ 2100min-1.

Motor speed

P
P
- 4
’
- 7
e
e Pn503

p ’
p 4
s~ 4 )\

v Speed reference
- 4 \

pr 4 A

y # \

y - \

y /
y ’
y < P 4 When the motor speed changes to the speed within the dashed range, the
y 4 "V/CMP" signal is output
’ ’
7
p
’
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5.4 Position control

5.4 Position control

Position control is the function of positioning by pulse reference.

The amount of position movement is controlled by the number of input pulses, and the speed is controlled by the frequency of input pulses.

Select the position control mode by changing Pn000.1.

Parameter

Effective time

Pn000

n.oolo

Position control

After power on again

[0 The control block diagram is as follows

Serva drive

Pn10g Pn10A
Feedtorward
o + oy 4+ +
OO O | A M)
" ) ? i Cumeconor || " AN
Pn000
=n.00X3
Pn200 Pn218 Pn20E Pn216
pevisinclarmp | = N.OOOX Pn210  Pn217
Curent fedback
Pn522
Posioning completed smpitde
ne
Posion fesdback Sposd fdback A
€0
COIN

5.4.1

Basic settings of position control

(1) Setting of the reference pulse form

At the position control, the reference pulse form of the upper device and servo drive should correspond, and the reference pulse form of the

driver can be changed through parameter Pn200.

Parameter reference pulse pattern Input multiplication Forward reference Reverse reference
PULS PULS
n.0000 ceNta — LT L feentan LT T
[ Factory setting ] Symbol + pulse series (positive logic) SIGN SIGN Lol
(CN1-37) —‘ H Level (CN1-37) \—
cw B cw
. L Level } 7L | J L
n DDD1 CW+CCW pulse series _ (CN1-41) (CN1-41)
- (Positive logic) cCcw CCW j L Level
(CN1-37) 4“—“—H; (CN1-37) :
n.DD D2 1 time —-H-—QOD ——'+—90D
Phase A Phase A
S D N —
Pn 2 00 n. D D D 3 90 ° phase differential two-phase pulse 2 times (CN1-41) (CN1-41)
Phase B Phase B
n.000O04 4 times (cNi-37) 1L 1.7 (CNt-37) L LI L
PULS T U | Pus T
(CN1-41) (CN1-41)
n. D D D 5 Symbol + pulse series (negative logic) - SIGN SIGN
(CN1-37) LLev cN1-a7y H Level
a1y AP | I T
CW+CCW pul (CN1-41) H Level (CN1-41)
n. D D D 6 (Negative IOP;):; e - ccw eve cewW
’7
(CN1-37) U U U (CN1-37) — H Level

(2) Selection of the input filter
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5.4 Position control

Pn605

Parameter Description Effective time
n.o0oo Use the high-speed reference input filter.
[Factory setting] (~ 4Mpps)

After power on again
Use the low-speed reference input filter.

n.oloo (~ 800kpps)

(3) Connection example

m  Example of connection for linear drive output

Upper device Servo drive

. CN1
UL T P e
[ & -/ ey cilt=i4dl
/1 puis 43 100e p L) Y]
VAR 1 ¢
S | G N 1 Photoelectric coupler

A SIGN [ 37 1500

E L —~

1
S e

[CCWW

=T

Phase B

i
a

Photoelectric coupler

A CLR. 16 130Q

I
/CLR [18 ﬂﬁz é‘[:] )

i
a

==

=
CLR 4%

FG [ -1 FG

Z Indicates double stranded glued
shielding wire
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5.4 Position control

m  Example of connection for open collector output

The resistance value of the current-limiting resistor R needs to be reasonably selected, and the input current should be controlled between 7-
15mA.
Input and output signals should be shielded with cables, and both ends of the shielded wire should be grounded.

The shielding layer on the servo drive side should be connected to the metal casing of the plug and connected to the frame ground wire (FG).

L

H
i

Upper device servo drive
|
CN1 Example
Vee m o + Vee is +24V: R=2k @
R SO 1500 Photoelectric coupler « Vee is +12V: R=1k Q
'y A PULS.| 41 + Vee is +5V: R=100Q
' \ [—E ZS =] W —- I (Note) When the collector has an open circuit output, the signal
, | 150Q S ¥ —» logic is as shown below.
(WA /puLs [ 43 1220 2L -
Tr Vee ‘ !
! i
R . ! — } Tris On Equivalent to H-level input
. | hotoelectric coupler
—l—lp N\ SIGN 37 1500 Tris OFF Equivalent to L-level input
B [_': 12 N
v/ sieN | ag 1502 4 é[j YV E
V e N
Tr Y 1 !
1. ' Photoelectric coupler
i, 4 cLr 16 1809
I
!
'
i

181'29 N
| B

Tr \/ |
FG o FG

* i Indicates double stranded glued
shielding wire
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5.4 Position control

(4) Electrical specifications for pulse references

Below is the shape of the pulse reference.

pulse trains reference signal pattern

Electrical specifications

Remarks

Symbol + pulse trains reference

(SIGN+PULS signal)

Maximum reference frequency: 4Mpps
(Maximum frequency at the collector open circuit
output is 200kpps)

WA A AT
PU LS _{\_[L
t6

Forward reference Reverse reference

tl. t24 13, t7T =
0. 025ps

td. thy t6 = 0. dus
T = 0. 125us

T- 1 = 0.125us

The sign is a forward rotation
reference at level H and a
reverse rotation reference at
level L.

1
T t1, t2 = 0.025us
CW+CCW pulse trains a ~ e
Maximum reference frequency: 4Mpps CCw t3 = 0. OHs
(Maximum frequency at the collector open circuit 12 = =
output is 200kpps) cw /_\_/_\_/—\_ T=0. 12‘)“5
—H T- © = 0.125us
Forward reference Reverse reference
1 t2

N S [t =00 1ps
90 ° phase differential two-phase pulse Phase A = H
(A phase +B phase) M t2 =<0, lus

Maximum reference frequency: 1Mpps*
(Maximum frequency at the collector open circuit
output is 200kpps)

Phase B
‘ .

T
Forward reference J L Reverse reference
<
Bphaseis90 ° aheadofA | | B phaseis delayed
phase by90° 10 A
phase

T = 0. 5us

T- T = 0. 5us

Reference pulse pattern is set
through Pn200.0.

* The maximum reference frequency of each multiple (before doubling) is shown below.

X1 time: 1Mpps
X2 times: 1Mpps
X4 times: 1Mpps

(5) Time example of input and output signals

Servo On

Base locking

Symbol + pulse trains

Additional note:

— ON

]

cuneet t1==36ms
1 t2 t2<-6ms '
t When Pn506 is "0"
i H t3=40ms
CN1-37 —
3 H L

B 1 NN AN U AR
CN1-41

-t3 should be larger than 40ms. If less than 40ms, the pulse reference may not be received normally.
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5.4 Position control

5.4.2 Position deviation clearing input (CLR) signal

The difference between the reference input pulse and the encoder feedback pulse is counted by the deviation counter.
When the positional deviation clearance signal is triggered, the value of the differential counter is cleared.

With the CLR signal on, the value of the deviation counter is always 0, leading to no positional ring construction.

(1) Clear the wiring of the signal

Signal name Pin number Name
CLR CN1-16 o o o
Input Position deviation clearing input
/CLR CNI1-18

(2) Setting of the positional deviation clearing input (CLR) signal form

Clear deviation counter by setting Pn200.1.

Parameter Reference form Clear time Effective time
n.0o0o . CLR ON
[Factory setting] Clear deviation counter at ON. (CN1-16) ‘ Clear state
? After power on again
.. CLR OFF
In.0020 Clear deviation counter at OFF. (CN1-16)

Clear state

Additional note:

- If the position deviation clearing signal remains effective, it will result in the servo locking function being ineffective. After the servo locking

function is ineffective, the speed loop may be affected by drift pulses, causing the motor to rotate at a slight speed.

m About the pulse amplitude of the clear signal
When Pn200.1=0 or 2, in order to effectively clear the signal, the pulse width for clearing the signal should be above 250us.
(3) Clear action selection

By setting Pn200.2, select when to clear the position deviation.

Parameter Description Effective time

n.00oOo Clear deviation counter in case of base locking (servo OFF and issue
[Factory setting] lalarm).

Do not clear the position deviations. Clear deviation counter through the ~ After power on again

n.0loo CLR signal when clearing.

In.0200 Clear deviation counter when an alarm occurs
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5.4 Position control

5.4.3 Reference pulse input magnification switching function

By switching the ON/OFF of the input signal (/PSEL) through the reference pulse input magnification, the input magnification of the position

reference pulse can be switched to 1 and n times (n=1-100).

The switching of multiplication can be confirmed by the output signal (/PSELA) of the reference pulse input multiplication switch.

When there is a position reference pulse input, it is not possible to switch the pulse rate, which can lead to unexpected situations.

(1

)

Setting of the reference pulse input magnification (Pn218)

Pn218

reference pulse input magnification

Position

Setting range Setting unit Factory setting Effective time
1 ~ 100 1 time 1 With immediate effect
Reference pulse input rate switching time graph
Valid
Reference pulse input magnification switching input
(/PSEL) signal
Invalid
| |
Valid : ;
Reference pulse input magnification switching | |
(/PSELA) signal | I
| |
Invalid + |
! | ! |
[ S— [ S—
1 : 1 :
Less than 4ms Less than 4ms
XN
Internal action x1 (h=Pn218) x1
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(3) Reference pulse input magnification switching input (/PSEL) signal

Use the /PSEL signal when using the reference pulse input magnification switching function

Type | Signal name | Pin number Output state Description
ON(closed) The reference puls: ;ﬁgut magnification is
Input | /PSEL |  To be assigned — ——
OFF (open) The reference pulse input magnification is
: : P invalid. The multiplier is 1 times.

/PSE/PSEL signal needs to be manually assigned to the terminals as follows:
1. Set Pn50A.0=1 so that the input signal can be freely assigned.

2. By setting Pn515.1, the /PSEL signal is freely assigned to the terminal.
(4) Reference pulse input magnification switching (/PSELA) signal

This signal indicates that the reference pulse input rate switching function is effective.

Type Signal name Pin number Output state Description
ON(closed) The reference puls\e,:alllilgut magnification is
Output | /PSELA |  To be assigned — ——
The reference pulse input magnification is
; ; OFF (open) invalid

/PSELA signal needs to be manually assigned to the terminals as follows:

1. By setting Pn510.2, the /PSELA signal is freely assigned to the terminal.
(5) Restrictions

When running the JOG program or during autotuning (without upper reference), the input pulse switching function does not take effect when

running the following functions.
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5.4.4 Setting of the electronic gear

The electronic gear is set by parameters Pn20E and Pn210.

The electronic gear is a function that sets the movement amount of the workpiece by inputting a reference of 1 pulse unit to the upper device.
The number of reference pulses of each reference can be simply calculated.

If the electronic gear is set by the upper device, the electronic gear ratio of the driver is typically set to 1:1.

When the reference pulse input magnification switching function is effective, the number of input reference pulses needs to be multiplied by the

multiplier before being converted to the corresponding reference unit.

Take the workpiece moving 10mm to illustrate the difference between using / not using electronic gear:

Workpiece

A g

Encoder resolution: 8388608 (23 bits) Ball screw lead: 6mm

When the single gear is not used When the single gear is used

When moving the workpiece by 10mm

(1) Calculate the number of turns The servo motor rotates 6mm every 1 turn, so|
when moving the workpiece 10mm, the number of rotations is 10/6

(2) Calculate the number of reference pulses 8388608 pulses make 1 turn,
therefore, the required number of pulses is "10/6*8388608=13981013.33...
pulses"

(3) Input the reference of 13981013 pulses

When using the "reference unit" to move the workpiece 10mm, use 1 1t m as the reference
unit, and the movement of each pulse is 1 1 m. When moving 10mm(10000um), "10000-
1=10000 pulses", so input 10000 pulses.

The number of reference pulses must be calculated according to different references There is no need to calculate the number of reference pulses according to different references
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5.4 Position control

(1) Setting of the electronic gear ratio

Pn20E

Electronic gear ratio (molecular)
Setting range Setting unit Factory setting Effective time
1 ~ 1073741824 1 4 After power on again

Electronic gear ratio (denominator)
Setting range Setting unit Factory setting Effective time
1 ~ 1073741824 1 1 After power on again

When the machine reduction ratio between the motor shaft and the load side is n/m (when the motor rotates m times, the load shaft rotates n

times),

the electronic gear ratio is calculated by the following formula.

PI"I 20 E Encoder resolution m
Electronic gear ratio —— = = )

A Pn210 Movement of the load shaft in 1 turn (reference unit) n

m  Encoder resolution
The resolution of the encoder can be confirmed by the type of servo motor.

The naming rules for motor models are as follows:

LM D- 02 B 060 20 D

l

Motor series

Inertia: Power: Voltage Flange Rated speed:

02-200W  B-220V  060-60mm 15 1500rpm  covser

C-17 bit magnetic

D - Low Inertia 04-400W  C-380vV  080-80mm 20-2000rpm  encoder

Z - Medium inertia

G-Highineria  08-THOW 130-130mm 30-3000rpm  pesger P
10-1kw 180-180mm
15-1.5kW

The setting range of the electronic gear ratio is as follows:

0.001 < electronic gear ratio (B/A) <4000

1- Straight axis, keyed

When the setting of the electronic gear ratio exceeds this range, the driver will have an A. 040 alarm.

Accessories:

0 - None

1 - With oil seal

2 - With oil seal and lock

3 - Without oil seal, with lock
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(2) Example of setting of electronic gear ratio

Mechanical composition

Ball screw

Circular table

Belt + pulley

Reference unit: 0.001mm

Reference unit: 0.01°

Reference unit: 0.005mm

Load shaft

Steps Content Load shaft 7-‘) . —
3 —— \ T 7\
== Garnaio %J/
'//(,__,.)7 Gearmtio 3 ulley diameter
Encoder23.pic | Ball serew lead: 6mm T :I%]) 1/100 1/50 \’.‘5‘ nerd
Load shaft ot (y ®100mm
Encoder 23-bit
* Ball screw lead: 6mm * Rotation angle of 1 turn: 360° * Pulley diameter: 100mm
1 Machinery specifications * Gear ratio: 1/1 * Gear ratio: 1/100 (Girth of pulley: 314mm)
* Gear ratio: 1/50
2 | Encoder resolution 8388608 @3viy 8388608 @3vit) 8388608 @3 bits)
3 |Reference unit 0.001Tmm 1pm) 0.01° 0.005mm  (Sum>
4 Mofvementof_:heloadshaﬂmltum 6mm/0.001mm = 6000 360°/0.01° =36000 314mm/0.005mm =
(reference unit) 62800
5 B 8388608 1 B 8388608 100 | B 8388608 50
Electronic gear ratio T = X T | = X = T X — —
A 6000 1 A 36000 1 A 62800 1
6 Pn20E: 8388608 Pn20E: 83886080 Pn20E: 419430400
Parameter

Pn210: 6000

Pn210: 3600

Pn210: 62800
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5.4 Position control

5.4.5 Setting of the smoothing function

The smoothing function is to filter the position reference to make the rotation of the motor smoother. The smoothing function has no effect on

the number of input reference pulses received.

Smoothing function is recommended to apply in the following situations:

1. The position references entered do not speed up or down.

2. The reference pulse frequency is too low.

m Related parameters

Change the parameters if the motor is stopped without the reference pulse input.

Position reference acceleration and deceleration time parameter
Setting range Setting unit Factory setting Effective time
0 ~ 65535 0.1ms 0 After the change and motor stop

Pn217

Average time of position reference movement
Setting range Setting unit Factory setting Effective time
0 ~ 10000 0.1ms 0 After the change and motor stop

Additional note:

‘The parameters do not take effect when Pn216 and Pn217 values are 0.

‘The change of Pn216 and Pn217 during the motor rotation is also not effective, but only when the motor

stops.

The filtering effects of Pn216 and Pn217 are shown below the figure.

Acceleration and deceleration filter

Mobile average filter

Reference pulse
frequency

Pre-filtering
—— Post-filtering

Reference pulse
frequency

Pre-filtering

— Post-filtering

100% |~~~

I

Pn217

-

Pn217

Reference pulse
frequency

Pn217

100% |- == ===~

Pre-filtering

e Post-filtering

Time
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5.4 Position control

5.4.6 Positioning completed output (/COIN) signal

When the deviation between the given position and the actual position of the motor is less than the Pn522 set value during position control, the
driver outputs a positioning completion signal.

The upper device can confirm whether the positioning is complete by using this signal.

The positioning completed signal has no effect on the positioning accuracy.

Type Signal name Pin number Output state Description
CN1-5,4 ON(closed) Positioning completed
Output ! /COIN ; Fact i
[Fiesiies ey OFF (open) Positioning not completed

Positioning completed amplitude setting

Positioning completed width
Setting range Setting unit Factory setting Effective time
0 ~ 1073741824 1 reference unit 7 With immediate effect
Reference
Speed / 3 - Motor speed

Time

_ E Pn522
Position deviation - -
/
/ .

% Time
\; (Valid when ON(closed))

Time

/CON signal’

When the motor speed is low, the position deviation value will be small. If Pn522 is set too much, it will cause the positioning completed signal
to be continuously outputted.

Set the output time for the positioning completed output (/COIN) signal

By setting Pn207.3, the conditions for the output of positioning completed signal can be changed, as shown in the following figure:

Parameter Description Effective time
n.0ooo When the absolute value of position deviation is lower than Pn522,
[Factory setting] the positioning completed signal is output.

'When the absolute value of the position deviation is lower than Pn522;
and the position reference becomes 0 after filtering, the positioning; After power on again
completed signal is output.

'When the absolute value of the position deviation is lower than Pn522;
n.2000 and the position reference input becomes 0, the positioning
completed signal is output.

/COIN signal

n.looo :
Output time
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5.4 Position control

5.4.7 Positioning near output (/NEAR) signal

positioning near output signal is generally used together with the positioning completed output signal.
When positioning in position mode, the upper device first confirms the positioning near signal, and then confirms the positioning completion

signal. This can allow the upper device to be adequately prepared for positioning completion and reduce the positioning completion time.

ignal . i
Signa | Pin number Output state Description

name

Type |

Output when the positioning
ON(closed) completion approach point is
Output | /NEAR | To be assigned reached.
Positioning completion approach
OFF (open) point has not been reached.

Setting of positioning near output (/NEAR) amplitude
When the deviation between the given position and the actual position of the motor is less than the Pn524 set value, the driver outputs a

positioning near signal.

Usually the value of Pn 524 is greater than that of Pn 522.

PnS24

NEAR signal range
Setting range Setting unit Factory setting Effective time
1 ~ 1073741824 1 reference unit 1073741824 With immediate effect
Reference
Speed / — __Motor speed

"y )
Position deviation | - - - T - - - - - - - - B
0r i ] ‘

Time

/NEAR signa J \— (Valid when ON(closed))
' Time
\— (Valid when ON(closed))

Time

/CON signal
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5.4.8 Reference pulse prohibition function

When the reference pulse suppression function is in effect during position control, the driver cannot receive the input of the reference pulse.

(1) When the input signal is assigned according to the factory settings (PnS0A = n.ooo0)
When Pn000 = n.ooBo, /P-CON signal is the reference pulse prohibition signal (factory setting)

Type [ Signal name Pin number Setting Description
CN1-9 .
Input /P-CON sy et ON(closed) Stop the counting of reference pulses.
OFF (open) Count the reference pulses.
Pn000
Parameter Control mode Input signal used Effective time

Position control * position control with reference

n.ooBo . .
pulse suppression function

/P-CON After power on again

(2) When the allocations of input signals should be changed (Pn50A =n.oool)

When Pn000.1 is set to 1/ 5/ 7/ 8, assign the /INHIBIT signal as reference pulse prohibition signal.
Assign /INHIBIT signals to the terminal through Pn50D.1 setting.

Type I Signal name | Pin number | Output state | Description
ON(closed) Stop the counting of reference pulses.
/INHIBIT iallocations is required;
OFF (open) Count the reference pulses.

(3) Setting of the reference pulse suppression function

The reference pulse suppression function may be used when Pn000.1 is set to 1, 5, 7, 8 and B.

Pn000

i (Control mode Input signal used Effective time
n.oolo Position control INHIBIT

INHIBIT

SPD-A
00050 internal set speed control <:> position control SPD-B

SPD-D

C-SEL

INHIBIT After power on again
n.o070 Position control <:> speed control C-SEL

INHIBIT
n.0080 Position c0ntrol<:> torque control C-SEL
h.0o0Bo Position control <:> position control with reference)/NHIBIT

ulse suppression function
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5.5 Torque control

The torque control (analog reference) is selected through changing Pn000.1.

Parameter Description Effective time

n.oo2o Torque control After power on again

5.5.1 Basic settings of torque control

(1) torque reference input signal (T-REF)

The motor torque is proportional to the voltage, with the maximum input voltage DC£12V.

Type | Signal name | Pin number Description
T-REF CN1-40 Torque reference input signal
Input i i i
p AGND CN1-38 Signal grounding f;)irgtri);lcme reference input

Examples of the torque reference input are given as follows:

When Pn400 is set to 30, it represents the rated torque of the motor corresponding to the 3.0V voltage (factory setting)

Speed reference Rotation )
. . Torque
input direction
+3V Forward Rated torque
+1V Forward 1/3 rated torque
-1.5V Reverse 1/2 rated torque

For position control through the upper device, connect it to the torque reference output terminal of the upper device.

Servo drive

Upper device C N 1

T-REF | 40 D
D/A f e

;’Q\G ND 38 About 14K Q
/ )

RV

VoV

(2) Setting of torque reference input gain (Pn400)

By setting Pn400, the corresponding relationship between the analog voltage of the torque reference (V-REF) and the rated torque of the motor

can be changed.

torque reference input gain ISpeed| [Position|  [Torqud
Setting range Setting unit Factory setting Effective time
10 ~ 100 0.1V 30 With immediate effect
’ (Rated torque at 3.0V)
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Output torque (%)

300 |-
200 |-

100H--#--—----—— - - - (Rated torque)

-12 -10 -3 0
U

torque reference voltage (V)

v 10 12
Factory setting

-200

-300
Setting range

(1.0V ~10.0V)
Input voltage range (0\.”"’:1 ZV)

When the output torque exceeds the rated output torque for a long time, an overload alarm of A.710 (instantaneous maximum) or A.720

(continuous maximum) will occur.

5.5.2 Tuning of the torque reference offset

During torque control, the servo motor may rotate at microspeed even if the torque reference input signal is Ov.
The reason for this is that the simulation reference sampled inside the servo drive has a minor deviation, which is called a bias.
When the motor rotates slightly, the reference offset function is used to eliminate the bias.

There are two ways of bias tuning, automatic (Fn009) and manual (Fn00B).

Output torque Output torque /
7/
’
/
7/
I'd
S 3
/ ‘ Bias adjustment s s Adjust the bias inside the servo unit.
. s ‘
Torque reference voltage | 7’ Torque reference voltage
s
Adjust the bias P 4 Bias adjustment range- 127~ +127
/ (torque reference: -1905mV~1905mV
Bias setting unit: 15.0mV)

(1) Autotuning of torque reference offset

The autotuning of reference offset is to automatically measure the amount of bias and then automatically adjust the reference voltage.
The measured bias is saved in the servo drive.

Additional note:

-autotuning of reference offset is performed in the servo OFF state.

-After parameter initialization (Fn005) is performed, the bias tuning level will not be initialized.

“When the parameter writing forbid function (Fn010) is set to prohibit writing, Fn009 cannot be executed and the panel will display NO-OP.
- When executing Fn009 in a non servo OFF state, Fn009 cannot be executed and the panel will display NO-OP.

- When the upper device has already constructed a position loop, the autotuning of reference offset is invalid. Please manually adjust the reference offset (Fn00B).
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5.5 Torque control

m Operating steps

The steps to perform the autotuning of the reference offset through the panel are as follows.

(1) Manual tuning of torque reference offset

Steps | Panel display

Operating reference

Turn the servo OFF and input OV reference voltage from the
upper device or external loop.

Servo drive Servo motor

0V torque reference

Upper device
Servo OFF

Microspeed rotation
(Servo ON)

Press the MOD key to select utility function.

Press UP or DOWN key to display Fn009 on the panel.

Press DATA/SHIFT key for about 1S to display "rEF o".

Press the MOD key, "donE" will flash for about 1 second, and
the panel will display as shown in the left.

Press the DATA/SHIFT key again for about 1S to return a
display of Fn009.

(2) Manual tuning of torque reference offset (Fn00B)

Manual tuning of reference offset is the tuning by directly inputting the reference offset value.

Manual tuning of reference offset applies to the following occasions:

A bias quantity needs to be set.

To confirm the bias set by autotuning.

Notes:

-After parameter initialization (Fn005) is performed, the tuning level will not be initialized.

- When the parameter writing forbid function (Fn010) is set to prohibit writing, Fn00B cannot be executed and the panel will display NO-OP.
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5.5 Torque control

m  Operating steps

The steps to perform the manual tuning of the reference offset through the panel are as follows.

Operating reference

Steps Panel display

Press the MOD key to select utility function.

NV
2 ,’— 'm| U U ,':, @ @ Press UP or DOWN key to display FnOOb on the panel.
3 - "— i~ ':” Press (DATA/SHIFT) key about 1s and the panel is displayed on the}
— left.
4 ,'— ~ '—,’ Turn the servo ON, and the panel display is shown in the left.

Press the DATA/SHIFT key for about 1S to display the current
lamount of bias.

(Example)

Press UP or DOWN to adjust the bias.

I—I~

Press the MOD key, "donE" will flash, and the panel will display as|
shown in the left.

Press the DATA/SHIFT key again for about 1S to return a display off
Fn0Ob.

5.5.3 Setting of the torque reference input filter

The torque reference filter is a first-order delay filter applied to the input of the torque reference (T-REF) to make the torque reference smoother.

The torque reference input filter is set through Pn415 (T-REF filter time parameter).

When the set value of Pn415 is too large, it will reduce the responsiveness of torque references.

Pn415

T-REF filtering time constant [Speed] [Position]  [Torqud
Setting range Setting unit Factory setting Effective time
0 ~ 65535 0.01ms 0 With immediate effect
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5.5 Torque control

5.5.4 Speed-limiting function during torque control

During torque control, the motor outputs a constant torque and does not control the motor speed.
If speed limitation is not applied, when the output torque of the motor is greater than the load torque, the motor speed will increase significantly,
which may have adverse effects on the load end.

The actual limit speed of the motor will be different from the set limit speed of the motor.

Unlimited speed Limited speed

[ Speeding may cause mechanical

Speed damage! Speed

Maximum speed / Limit on the speed

—

Limited speed —{ = = = = =

Time Time

(1) Speed limit detection output (/VLT) signal

The speed limit detection signal is output after the motor speed is limited.

/VLT signal needs to be freely allocated, and by setting PnSOF.1, the/VLT signal can be allocated to the terminals.

Signal name Pin number Output state Description
ON(closed) Motor speed is limited.
Output | /VLT | To be assigned
OFF (open) Motor speed is not limited.

(2) Selection of the speed limit value

By setting Pn002.1, you can select the speed limit mode.

Parameter Description Effective time
n.0000 Pn407 setting value is used as the speed limit value.

[Factory setting] |(Internal speed limit function)

Speed is limited by the input voltage of the V-REF and the set value of After power on again

n.oolo the Pn300.

External speed limit function)
[0 Internal speed limit function

At Pn002.1 = 0, limit the motor speed by Pn407.

By setting the Pn408.1, you can choose whether to limit the speed by checking the maximum motor speed or the overspeed alarm speed.

When the limit speed setting value is equal to the maximum speed, select the overspeed alarm detection speed to limit the speed.

Pn408
Parameter Description Effective time
n.0o0o The speed limit value uses the smaller value between the
[Factory maximum motor speed and the Pn407 set value.
setting] After power on again

The speed limit value uses the smaller value between the

n.oolo overspeed detection speed and the Pn407 set value.

Speed-limiting during torque control
Setting range Setting unit Factory setting Effective time
0 ~ 10000 Imin-1 10000 With immediate effect

When the set value of Pn407 exceeds the maximum speed of the motor, the speed will be limited to the maximum speed of the motor or the

speed detected by the overspeed alarm.
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5.5 Torque control

m External speed limit function
At Pn002.1= 1, speed is limited by the input voltage of the V-REF and the set value of the Pn300.
The smaller value between the speed limit value of V-REF input voltage and the setting value of Pn407 is effective.

The speed limit value of the V-REF input voltage is not affected by the voltage polarity.

Type Signal name Pin number Description

I V-REF CN1-41 External speed limit input

nput .
AGND CN1-42 Signal grounding for external speed limit input

At Pn300 = 6.00, and when the input voltage of V-REF is 6V, the speed limit value is the rated speed of the motor.

Pn300

Speed reference input gain [Speed]  [Position] [Torqud
Setting range Setting unit Factory setting Effective time
150 ~ 3000 0.01V 600 With immediate effect
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5.6 internal set speed control

5.6 internal set speed control

Internal speed control is the function of setting three motor speeds through the driver parameters, and then inputting external IO signals to

control the speed and rotation direction.

(1) Input signal related to the internal set speed control

m When the input signal is assigned in the factory setting state (Pn50A.0 = 0)

Type | Signal name | Pin number

Input

Description
/SPD-D CNI1-9 Switch the rotation direction of the servo motor.
/SPD-A CN1-30 Select the internal set speed.
/SPD-B CN1-12 Select the internal set speed.

m Change the allocations of input signals (Pn50A.0 = 1)
Through the Pn50C settings, assign /SPD-A, /SPD-B and /SPD-D signals to each terminal.

Input

Pin number Description
To be assigned Switch the rotation direction of the servo motor.
To be assigned Select the internal set speed.
To be assigned Select the internal set speed.

(2) Set the control mode into an internal set speed control

Set Pn000.1 to 3, and set the control mode to internal set speed control.

Pn000

Parameter

Effective time

n.oo3o

The control mode selects the speed control using the
internal set speed control.

After power on again
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5.6 internal set speed control

(3) Setting of internal speed control

The internal speed is set using parameters Pn301, Pn302, and Pn303.

[nternal set speed 1 Speed
Setting range Setting unit Factory setting Effective time
0 ~ 10000 Imin-1 100 With immediate effect
Internal set speed 2 Speed|
Setting range Setting unit Factory setting Effective time
0 ~ 10000 Imin-1 200 With immediate effect
Pn303
[nternal set speed 3 Speed|
Setting range Setting unit Factory setting Effective time
0 ~ 10000 Imin-1 300 With immediate effect

(4) Switch the internal set speed through the input signal

The internal set speed is selected by switching the /SPD-A and /SPD-B signal ON/OFF.
The direction of motor rotation is controlled by ON/OFF switching of the /SPD-D signal.

Input signal

direction

Motor rotation

Running speed

OFF OFF Stop by internal speed 0.

OFF ON Run at the internal set speed 1 set by Pn301.
OFF Forward

ON ON Run at the internal set speed 2 set by Pn302.

ON OFF Run at the internal set speed 3 set by Pn303.

OFF OFF Stop by internal speed 0.

OFF ON Run at the internal set speed 1 set by Pn301.
ON Reverse

ON ON Run at the internal set speed 2 set by Pn302.

ON OFF Run at the internal set speed 3 set by Pn303.
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5.6 internal set speed control

(5) A running example of the internal set speed control
This example is used with a soft start function, which reduces the impact of speed switching.

Motor speed

Third speed

+SPEED3

Second speed Set acceleration and deceleration through Pn305 and Pn306.

+SPEED2

First speed

+SPEED1

Stop

0

-SPEED1 |~

First speed

-SPEED2 |—

Second speed |

-SPEED3

|

|

/SPD-A signal :
OFF | OFF |_ON ON OFF | OFF ] ON | ON [ OFF

I : !

|

. |
/SPD-B signal _|OFF ON | ON ' OFF

|
| f |
" OFF | OFF | OFF

/SPD-D signal
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5.7 Selection of the control mode combination

Two different control methods can be combined and switched for use.

The combination of control modes can be selected by the setting of Pn000.1.

Pn000

Parameter Control mode combination Effective time
n.oo4o
Internal set speed control <=>speed control
.oo5 ..
1.00°0 Internal set speed control<=> position control
.006
10000 Internal set speed control = torque control
n.oo70 . i
Position control <=>speed control After power on again
.0o8 .
10080 Position control <= torque control
n.o0o9o
Torque control <= speed control
n.0oAO . .
Speed control <= speed control with zero clamping
n.o0oBo . .. . .
Position control <= position control with reference pulse suppression
function

5.7.1 When Pn000.1 is set to 4/ 5/ 6
(1) When the input signal is assigned in the factory setting state (PnS0A.0 = 0)

Switch the control mode and internal set speed via the /SPD-A and /SPD-B signal

During the rotation of the motor, position control, speed control and torque control can also be switched to internal speed control.

Input signal Setting and action of Pn000.1
(HHDAD LD AADHE n.o0o4o n.oos5o n.0060
(CN1-9) (CN1-30) (CN1-12) ’ ’ ’
OFF OFF Speed Control Position control Torque control
OFF ON ‘Turn forward at the internal set speed 1 set by Pn301.
OFF ON ON Turn forward at the internal set speed 2 set by Pn302.
ON OFF ‘Turn forward at the internal set speed 3 set by Pn303.
OFF OFF Speed Control Position control Torque control
OFF ON ‘Turn reversely at the internal set speed 1 set by Pn301.
ON ON ON Turn reversely at the internal set speed 2 set by Pn302.
ON OFF ‘Turn reversely at the internal set speed 3 set by Pn303.

When switching from internal set speed control to position control, the motor first slows down and stops at the deceleration time set by Pn306,
and then switches to position control.

When switching from internal set speed control to position control, please enter a pulse reference after successfully switching to position control.
At Pn000.1=5, the operating example for switching between internal set speed control and position control is shown below.

This example is used with a soft start function, which reduces the impact of speed switching.
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5.7 Selection of the control mode combination

Motor speed

+SPEED3 —

Deceleration stop

+SPEED2 —

+SPEED1

0

-SPEED1 —

-SPEED2 —

-SPEEDS3 —

/COIN signal

reference pul

/SPD-A signal

/SPD-B signal | I

ON | ON OFF

OFF LON

| Second | First speed

|

! speed |

| | |
| | |

|

|

I

Internal setting Speed control

First speed Third speed Switching Pulse

|
.
|
|
|
|
Reference T
Internal setting

Position control Speed control

Additional note:
-The t1 time should be greater than 2ms, and the t1 value is not affected by the soft start function.

-/The reading of SPD-A and/SPD-B signals will generate a maximum delay of 2ms.

(2) Change the allocations of input signals (Pn50A.0 = 1)

Switch control mode by ON/OFF of /C-SEL signal.
The /C-SEL signal can be assigned to the terminal by setting the Pn50C.3.

Signal Setting and control methods of Pn000

name

Plug pin number Setting
n.o0o4o n.oo5o n.oo6o

ON(closed) Speed Control Position control Torque control

internal set speed | internal set speed | internal set speed

Input , /C-SEL , To be assigned
control control control

OFF (open)

/The operation mode of internal set speed control is as follows when the /C-SEL signal is in the OFF state.

Input signal .
put S8 Running speed

/SPD-D /SPD-A /SPD-B
OFF OFF Stop by internal speed 0.
OFF ON Turn forward at the internal set speed 1 set by Pn301.
OFF ON ON Turn forward at the internal set speed 2 set by Pn302.
ON OFF Turn forward at the internal set speed 3 set by Pn303.
OFF OFF Stop by internal speed 0.
OFF ON Turn reversely at the internal set speed 1 set by Pn301.
ON ON ON Turn reversely at the internal set speed 2 set by Pn302.
ON OFF Turn reversely at the internal set speed 3 set by Pn303.

Through the Pn50C settings, assign /SPD-A, /SPD-B and /SPD-D signals to each terminal.
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5.8 Selection of the torque limit

5.7.2 When Pn000.1 is set to 7/ 8/ 9
(1) When the input signal is assigned in the factory setting state (Pn50A.0 = 0)

Signal | Connector pin Setting and control methods of Pn000.1

) ber Setting
name number n.oo7o n.oo8o n.0o9o

ON(closed) Speed Control Torque control Speed Control

Input | /P-CON | CNI-9

OFF (open) Position control Position control Torque control

(2) Change the allocations of input signals (Pn50A.0 = 1)
The /C-SEL signal can be assigned to the terminal by setting the PnS0C.3.

Setting and control methods of Pn000.1

Signal Connector pin

Type k Setting
name number 00080
ON(closed) Speed Control Torque control Speed Control
Input | /C-SEL | To be assigned
OFF (open) Position control Position control Torque control

5.7.3 When Pn000.1 is set to A or B
(1) When the input signal is assigned in the factory setting state (Pn50A.0 = 0)

Setting and control methods of Pn000.1

n.ooAo

Connector pin
number

Signal name Setting

n.ooBo

ON(closed) Speed control with zero clamping -
/ZCLAMP
OFF (open) Speed Control -
CN1-9 . .
Input Position control with the reference
ON(closed) - . .
/INHIBIT pulse suppression function
OFF (open) - Position control

(2) Change the allocations of input signals (Pn50A.0 = 1)

The /ZCLAMP signal can be assigned to the terminal by setting the Pn50D.0.
Assign /INHIBIT signals to the terminal through Pn50D.1 setting.

Setting and control methods of Pn000.1

Connector pin

Type | Signal name number Setting
n.ooAg n.ooBo
ON(closed) Speed control with zero clamping -
/ZCLAMP
OFF (open) Speed Control -
Input To be assigned Position control with the
ON(closed) - reference pulse suppression
/INHIBIT function
OFF (open) - Position control
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5.8 Selection of the torque limit

5.8 Selection of the torque limit

Torque limit is a function that limits the output torque of the servo motor.

When the set value exceeds the maximum torque of the motor, the actual torque is limited to the maximum torque of the motor.

There are four ways to limit torque:

Control mode Description

Internal torque limit Torque is always constrained by the parameters.
External torque limit The torque is limited by the input signal from the upper device.
Woeeys iR e il Torque is arbitrarily limited by analog reference.
reference

Torque limit based on external torquei Simultaneously use external input signal torque limit and analog reference torque
limit + analog reference limit.

5.8.1 Internal torque limit

The internal torque limit limits the maximum output torque through the torque limit values set by Pn402 and Pn403.
Setting the values of Pn402 and Pn403 too small can result in insufficient torque during acceleration and deceleration.

Set the unit as the percentage of the relative motor rated torque.

Pn402
[Forward torque limit Speed Position] Torqud
Setting range Setting unit Factory setting Effective time
0 ~ 800 1% 800 With immediate effect
[Reverse torque limit [Speed] [Position]  [Torque
Setting range Setting unit Factory setting Effective time
0 ~ 800 1% 800 With immediate effect
The internal torque limit effect is as follows:
No internal torque limit
(Output maximum torque) With internal torque limit
A : e
ii Maximun org Y Limiting torque
Y Speed Speed
\ Pn402 I 4 |
| - . |
t t
Pn403 G-
A
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5.8 Selection of the torque limit

5.8.2 External torque limit

External torque limit is the limitation of torque through external input signals.

(1) A reference signal for external torque limit

External torque limit signals include forward external torque limit input signal (/P-CL) and reverse external torque limit input signal (/N-CL).

The /P-CL signal can be assigned to the terminal by setting the PnS0B.2.

The /N-CL signal can be assigned to the terminal by setting the Pn50B.3.

Signal

name

Type |

Input /P-CL

Pin number

CN1-30
[Factory setting]

Setting

ON(closed)

Description

The forward external torque limit is ON.

Limiting value: The smaller value in the set values of

Pn402 and Pn404

OFF (open)

The forward external torque limit is OFF.
Limiting value: Pn402

Input /N-CL

CN1-12
[Factory setting]

ON(closed)

The reverse external torque limit is ON.

Limiting value: The smaller value in the set values of

Pn403 and Pn405

OFF (open)

The reverse external torque limit is OFF.
Limiting value: Pn403

(2) Setting of torque limits

Set the unit as the percentage of the relative motor rated torque.

The values of Pn402, Pn403, Pn404, and Pn405 are set too small, resulting in insufficient torque during acceleration and deceleration.

Forward torque limit Speed Position Torque
Setting range Setting unit Factory setting Effective time
0 ~ 800 1% 800 With immediate effect
Reverse torque limit Speed Position Torque
Setting range Setting unit Factory setting Effective time
0 ~ 800 1% 800 With immediate effect
Bl s
Setting range Setting unit Factory setting Effective time
0 ~ 800 1% 100 With immediate effect
e e l'imit Speed Position Torque
on the reverse side
Setting range Setting unit Factory setting Effective time
0 ~ 800 1% 100 With immediate effect
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5.8 Selection of the torque limit

(3) Output torque change at the external torque limit

The direction of motor rotation is taken as the direction when Pn000.0=0 (CCW is forward rotation).

The external torque limit effect is as follows:

/P-CL signal
OFF ON
Pn402 4~ Pn402 -
B Speed Speed
Pnd04 4 —------—- A--------
OFF 0 — 0 \
Torque i \ Torque {
N __/
= 1o T Pn403 4----------- oo~
/N-CL signal
Pnd02 |- oo T -
e Speed Speed
PRd04 - ------- Amm--m oo
ON 0 ‘ 0
Pn405 ————————————————7117\—‘ Pn405 - ------------- ;f/fJ
Torque Torque
PR403 - o oo oo PR403 - - o oo oo

5.8.3 Torque limit based on analog reference

The torque limit based on analog reference is achieved by inputting analog voltage through T-REF (CN1-40, 38) and limiting the torque through

voltage magnitude.

The torque limit based on analog reference is effective for speed control position control, but not for torque control.

The analog input voltage for torque limiting is non-polar, and the voltage acts on both forward and reverse directions.

The smaller toriue limit value of the analoi reference comiared to the toriue limit values of Pn402 and Pn403 is used as the limit value.

Parameter Description Effective time
Use the T-REF terminal as an external torque limiting .
n.oool . . After power on again
input terminal.

The limit block diagram under speed control is as follows.

Servo drive
Pn400 Pn415 — Pn402
- T-REF Forward torque limit
Torque limit } Torque reference input gain ‘ % T-REF filtering time } l
Pn100
Pn300

Speed looy

_ V-REF ¥ RPN R

Speed input = [~ Torque reference

Speed reference input = hd +’
eain - Pn101

Speed loop integral
time constant

Speed feedback

LF’n403

Reverse torque limit
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(1) Torque reference input (T-REF) signal

Signal name Pin number Description
T-REF CN1-40 torque reference input signal
Input
AGND CN1-38 Signal grounding for torque reference input signal

(2) Setting of external torque limits
At Pn002.0=1, T-REF (CN1-40, 38) is used as the input terminal for torque limit.

Parameter Description Effective time

Use the T-REF terminal as an external torque limiting input

n.oool .
terminal.

After power on again

(3) Setting of the analog voltage reference torque limit

The relevant parameters of analog voltage reference torque limit are divided into input gain of analog voltage reference, time parameter of
reference filter, and internal torque limit value.

Torque reference input gain Speed Position Torque

Pn400 Setting range Setting unit Factory setting Effective time
10 ~ 100 0.1V 30 With immediate effect

(Rated torque at 3.0V)

Forward torque limit Speed Position Torque

Setting range Setting unit Factory setting Effective time
0 ~ 800 1% 800 With immediate effect
Reverse torque limit Speed Position Torque

Pn403 Setting range Setting unit Factory setting Effective time
0 ~ 800 1% 800 With immediate effect
T-REF filtering time constant Speed Position Torque

Pn4l5 Setting range Setting unit Factory setting Effective time
0 ~ 65535 0.01ms 0 With immediate effect
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5.8 Selection of the torque limit

5.8.4 Torque limit based on external torque limit + analog reference
This torque limit mode uses both external input signals and analog voltage references.
The torque limit based on analog reference is effective for speed control position control, but not for torque control.

When the /P-CL or /N-CL signal is ON, the smaller torque limit value of the analog reference compared to the torque limit values of Pn404 and
Pn405 is used as the limit value.

Pn002

Parameter Description Effective time

When /P-CL and N-CL are effective, use the T-REF terminal as an external

n.0oo3 S )
torque limiting input terminal.

After power on again

The limit block diagram of the external torque limit + analog voltage reference is shown below.

servo drive

Pn402

Forward torque limit

/P-CL signal

/N-CL signal

Pn400 Pn415 /Pnd04

T-REF . . . N : / External torque limit on the
Speed reference input gain T-REF filtering time parameter / forward side

/' (/P-CL signal: ON)

Torque limit value

F7
Pn300 Pn100 Y
V-REF ) + + /
Speed input Speed o nput L e g (O Speﬁ,:;ihlqoop = = torque reference
gain ) b ¥ g
n101 —
_/
speed loop integral S -
time constant yd T~
Pnd05 . Pn403
External torque limit on the reverse Reverse torque limit
Speed feedback side

(/P-CL signal: ON)

(1) Forward/reverse external torque limit input (/P-CL /N-CL) signal and torque reference input (T-REF)
Signal torque reference input (T-REF) signal

Signal name Pin number Description
T-REF CN1-40 Torque reference input signal
Input
AGND CN1-38 Signal grounding for torque reference input signal

Forward/reverse the external torque limit input (/P-CL /N-CL) signal

Signal name | Pin number | Setting
The forward external torque limit is ON.
ON iLimiting value: The smaller value in the set values of analog]
Tnput JP-CL CN1—30. reference, Pn402 and Pn404
[Factory setting]
OFF The forward external torque limit is OFF.
ILimiting value: Pn402
The reverse external torque limit is ON.
ON Limiting value: The smaller value in the set values of analog]
Tnput /N-CL CN1—12. reference, Pn403 and Pn405
[Factory setting]
OFF The reverse external torque limit is OFF.
Limiting value: Pn403
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(2) Torque limit setting based on external torque limit + analog voltage reference

When Pn002.0=3, both the torque limit of the external input signal and the torque limit of the analog voltage reference are used simultaneously.

Pn002

Parameter

Effective time

When /P-CL and N-CL are effective, use the T-REF terminal as an external torque

limiting input terminal.

After power on again

(3) Related parameters

The internal torque limit is always effective. To make the internal torque limit invalid, the corresponding parameters (Pn402, Pn403, Pn483,

Pn484) can be set to the maximum value.

Pn400

Pn403

Pn404

Pn405

Pn415

torque reference input gain

Setting range

Setting unit

Speed

Factory setting

Position Torque

Effective time

10 ~ 100

0.1V

30
(Rated torque at 3.0V)

With immediate effect

Forward torque limit

Speed

Position Torque

Setting range Setting unit Factory setting Effective time
0 ~ 800 1% 800 With immediate effect
Reverse torque limit Speed Position Torque

Setting range Setting unit Factory setting Effective time
0 ~ 800 1% 800 With immediate effect
External torque limit on the forward side Speed Position Torque

Setting range Setting unit Factory setting Effective time
0 ~ 800 1% 100 With immediate effect
External torque limit on the reverse side Speed Position Torque

Setting range Setting unit Factory setting Effective time
0 ~ 800 1% 100 With immediate effect
T-REF filtering time constant Speed Position Torque

Setting range

Setting unit

Factory setting

Effective time

0 ~ 65535

0.01ms

0

With immediate effect

5.8.5 Torque limit detection output (/CLT) signal

This signal is output when the motor is in a torque limit state.

The /CLT signal can be assigned to the terminal by setting the PnSOF.0.

Output

Signal name |

LT

Pin number

To be assigned

Output state Description
ON(closed) Motor output torque is limited.
OFF (open) Motor output torque is not limited.
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5.9 Absolute encoder

The absolute encoder will still remember the current position of the stop position even after the power is turned off.

In the absolute encoder system, the current position can be obtained through the upper controller, without the need to perform the origin return
action when the system is powered on.

In order to save the position data of the absolute encoder, a battery needs to be installed.

Install the battery on the battery cell of the encoder cable with the cell or directly to the encoder cable.

If the battery is not installed on the driver side, install the battery in the upper device.

Do not install batteries on both sides of the upper unit and battery unit. (If the battery is installed on both the upper device and the encoder

cable, a cycle loop will form between the batteries, causing product damage or burn.)

At Pn002.2 = 0, use the absolute encoder.

At Pn002.2 = 1, the absolute encoder is used as an incremental encoder, without the need of SEN signal or battery.

Pn002

Parameter Description Effective time
n.00oo
Prsiory st absolute encoders are used normally
After power on again
n.oloo Use the absolute encoder as an incremental encoder.

The multi-turn data output range of the absolute encoder is as follows:

Resolution | Output range of multi-turn data Operation when exceeding the limit

‘When higher than the upper limit in the forward direction (+32767): Multiturn data = -

32768
17-bit ‘When lover than the lower limit in the reverse direction (- 32768): Multiturn data =
23-bit -32768 ~ +32767 +32767

‘When the maximum number of turns (Pn205) is changed, the forward and reverse
‘movements will change.
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5.9 absolute encoder

5.9.1 Connection of the absolute encoder

(1) When using an encoder cable with batteries

Servo drive Upper device
—
I~ 21 PAO L »
< 22) /pAO RY
25 ) PBO
[i 23 ) /PBO Ry
Absolute encoder
P 13 L PCO L,
- - 24), |pco RD
PS 5 20) s
) EN SEN
/PS 6
ov —29) GND ov

Linear driver output

PG5V _) 1
G PGOV_) 2
BAT(+)) 3 32), BAT(+)
G il BAT()) 4 31) BAT() |
Batiery
o L)
Encoder cable with battery S

Connector shell T

. i
Shielded wire T Connector shell @

TP

R (Terminal resistance) H 2 2 O —~ 4 7 0 Q

Indicates a twisted shielded cable.

When installing the battery on the encoder cable, do not install the battery on the upper device.
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(2) When the battery is mounted on the upper device

Servo drive Upper device
~ 21) PAO >
< 22 ), /PAO R}
~ 25 ) PBO
< 23 ) /PBO RD ’
Absolute encoder
N 13 pco
< 24} jpco RS ’
L N
5
PS 20 ), SEN SEN
€ Ps ) 6 265 ond
ov ov
Linear driver output
PG5V ) 1
6 PGOV) 2
BAT(+)] 3 32), BAT(+) .
C BAT(-) ) 4 31) BAT() 1* Batery

J

Connector .
Shielded wire shell @ Connector shell

T

R (Terminal resistance) H 220’\’470 Q

It indicates a twisted shielded cable.
When installing the battery in the upper device, do not install the battery on the encoder cable again.
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5.9 absolute encoder

5.9.2 Replace the battery

When the battery voltage is below 2.7V, the driver will display encoder battery alarm (A.830) or absolute encoder battery exception warning

(A.930).

When A.830 or A.930 alarm occurs, the battery needs to be replaced.

The Pn008.0 Settings can be used to select whether to display an alarm (A.830) or A warning (A.930) when the battery is under voltage.

Pn008

Parameter Description Effective time
[Fac?cfymsme?ting] Display an alarm when the battery is undervoltage (A.830)
After power on again
n.oool Display a warning when the battery is undervoltage (A.930)

At Pn008.0 = 0: After the control power is turned on, an ALM signal of up to 5 seconds is output, and the battery voltage is monitored for 4

seconds. After 4 seconds, the battery voltage is no longer monitored, and even if the battery voltage drops below the specified value, no alarm is

displayed.

At Pn008.0 = 1: After the control power is connected, output the ALM signal for 5S at most and monitor the battery voltage.

Control power

ALM

Alarm display
Pn008.0=0
Alarm display Pn008.0=1

OFF ‘

Alarm state |

a4 Max.5S Jelag 4 Seconds -
y Battery
I voltage
monitoring

<,
,

Battery voltage monitoring

115



@

SEIR TR

LEAD-MOTION

5.9 absolute encoder

5.9.3 Setting of the absolute encoder (initialization)

Initialize the absolute encoder in the following situations:

1.
2.
3.

The driver motor is used for the frist time.
An encoder backup alarm occurs (A.810).

An encoder and number check alarm occurs (A.820).

To clear the absolute encoder multi-turn data.

The considerations for performing the absolute encoder initialization are as follows:

The parameter writing forbid function (Fn010) cannot be set to "no writing".

Perform initialization in the server OFF state.

The encoder backup alarm (A.810) and encoder sum check alarm (A.820) cannot be restored by the alarm reset signal and must be

removed by the operation of Fn008.

When the encoder internal monitoring alarm (A.8XX) occurs, do not disable the alarm by restarting the servo.

After initializing the encoder, the multi-turn data ranges from -2 turns to+2 turns. The reference position of the machine will change due to

the initialization operation, and it is necessary to reset the reference position of the machine.

Running the machine without positioning the upper device may result in unexpected mechanical movements, leading to personal accidents

or mechanical damage. Please run the machine carefully.

(1) Basic setup (initialization) steps

Steps | Panel display Operating reference

1 — pmy gy g MoD
,'_ i ’u' 'J U ,f i, @ Press the MOD key to select utility function.

N Pl I T Il -
—| - _ Press UP or DOWN key to display Fn008 on the panel.
o ol ] [ ®

3 il | é Press the DATA/SHIFT key again for about 1S and the panell
T | | (I [ displays PGCL1.

4 ”:’ ”_, "_ ” ’:, Hold down the UP key until the panel displays PGCLS.

5 M_1_lz Moo Press MOD key to initialize the absolute encoder. After

LIy rji_ @ initialization, the panel flashes donE for about 18S.

6 Il "_, "_ " ’:l After donE is displayed, the PGCLS5 display is returned.

7 I~ 'mlimiiE] < Press the DATA/SHIFT key again for about 1S to return aj
[l T (Y (A U @  |display of Fn00S.

8 [To make the setting effective, please restart the power supply.
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5.9 absolute encoder

5.9.4 Setting the upper limit of multiturn

When controlling the position of the turntable such as the rotary table, the upper limit of multiturn can be set
For example, the turntable in the following figure is always rotating in one direction.
Because of the one-way rotation, the multiturn will eventually exceed the upper limit of multiturn of the absolute encoder.

In order to maintain an integer ratio between the multiturn of the motor and the turntable, the upper limit of multiturn can be set.

Turntable

Gear

s

L

N
\/

Motor

Assuming that the gear ratio between the turntable and the motor in the figure above is n:m, then the upper limit of multiturn is set to M-1, that

is, Pn205 = M-1

Pn205

[Upper limit of multiturn [Speed] [Position | [Torqud
Setting range Setting unit Factory setting Effective time
0 ~ 65535 1Rev 65535 After power on again

This setting is only valid when using absolute encoder.

After the value of Pn205 is changed, the changes in multiturn data are explained as follows:
1. If the number of rotations is 0 and the motor starts to reverse, the rotation amount data becomes the set value of Pn205.

2. If the rotation data is the set value of Pn205 and the motor starts to rotate forward, then the rotation data becomes 0.

Factory setting Non-factory setting
+32767 )
Setting value of Pn205 e Reverse
Reverse Forward
T Forward
Rotation data 0 T
Rotation data ()
Number of motor turns ey
-32768 Number of motor turns el
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5.9.5 When there is an alarm (A.CC0) indicating that the upper limit of multiturn is inconsistent

After the value of Pn205 is modified, the upper limit of multiturn will not correspond to the actual upper limit of the encoder's rotations,

resulting in an alarm for the driver's inconsistent upper limit of rotations.

Display Name

The upper limit of

Alarm code output Description

ALO1

ALO02

AL03 The upper limit of multiturn of the encoder and the servo

A.CCO multiturn is inconsistent

ON (L)

OFF (H)

ON (L) drive is inconsistent.

The upper limit of multiturn inside the encoder can be set in line with the Pn205 by following steps.

Operating reference

1 ”_ N _l‘ " U f‘ " @ Press the MOD key to select utility function.
. \ NV
2 1= - Press UP or DOWN key to display Fn013 on the panel.
U VRN N
3 I~ l: l__ _ < Press the DATA/SHIFT key again for about 1S and the panel displays
o _n— i— IPGSEt.
Press MOD key.
4 | . I_ MoD The upper limit of the internal multiturn of the encoder is set to be
Ll ’_’ I consistent with Pn205. After the operation is completed, donE flashes for
@ labout 1 second.
- e o o
5 "l Tl 1 Tl |After donE is displayed, the PGSEt display is returned.
(= p =) < . .
6 _ i n_ Press the DATA/SHIFT key again for about 1S to return a display of
[ 1 [ @ Fno13.

7  |To make the setting effective, please restart the power supply.
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5.10 Other signal output

5.10 Other output signals

5.10.1 Warning output signal (/WARN)

(1) Signal specification

The /WARN signal is assigned through the Pn50F.3 setting.

Type Signal namel Pin number

Output * /WARN To be assigned

Output state Description
ON(closed) Abnormal warning state (warning state)
OFF (open) Normal State

5.10.2 Rotation detection output signal (/TGON)

When the actual speed of the motor exceeds the Pn502 set value, output the rotation detection signal.

(1) Signal specification
/TGON signal is assigned to other terminals by setting the Pn50E.2.

Type |Signal name| Connector pin number

CNI1-3,2

Output state

Meaning

Output - /TGON [Factory setting]

ON(closed) The servo motor is rotating a‘t ; usgeed above the Pn502 setting
The servo motor is rotating at a speed below the Pn502 setting
OFF (open) 8 Valus g

(2) Related parametersA

Pn502

Rotation detection [Speed [Position]  [Torque]
Setting range Setting unit Factory setting Effective time
1 ~ 10000 Imin-1 20 With immediate effect

5.10.3 Servo-ready output signal (/S-RDY)

When the /S-ON signal is ON, the driver outputs the /S-RDY signal.
The output /S-RDY signal needs to meet the following conditions:
1. main circuit power supply ON

2. The driver has no alarm.

3. When using an absolute encoder, the SEN signal is ON After the SEN signal is turned on, the/S-RDY signal can only be output after

outputting absolute value data to the upper device.
(1) Signal specification
/S-RDY signal is assigned to other terminals by setting the Pn50E.3.

Pin number Setting

! CN1-7,6 ON(closed)

Description

Able to receive the servo ON (/S-ON) signal status

Output ‘ /S-RDY

E[Factory setting] OFF (open)

Unable to receive the servo ON (/S-ON) signal status
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6.1 Tuning function and tuning process

6.1 Adjust functions and processes

Tuning refers to tuning the servo gain of a servo drive, such as speed loop gain, position loop gain, filter, friction compensation, moment of
inertia ratio, etc., through a combination of multiple parameters to optimize system responsiveness. The parameters will affect each other, so
when setting, it is necessary to consider that the balance responsiveness between the set values of each parameter depends on the servo gain set
in the servo drive.

The factory setting of the servo gain is stable. The user can further improve the responsiveness by tuning the servo gain according to the state of
the machine using the following utility functions, all of which are related to the servo tuning. If advanced autotuning without reference is used,
the related multiple parameters are automatically adjusted, so there is no need to adjust them separately.

In general, for machinery with high rigidity, increasing servo gain can improve responsiveness; However, for machinery with low rigidity,
increasing servo gain may cause vibration, and therefore cannot improve responsiveness. At this time, the vibration can be suppressed by various

vibration suppression functions of the servo drive.

6.1.1 Tuning function

Operating tool

Tuning function Summary < Ulsable
S Control mode
Panel DriveKey
Autotuning function that stabilizes the motion without
servo tuning.
tuni Speed Control
Self-tuning Regardless of the type of machine and load fluctuations, Por;ition control O °
(Fn200) stable response can be achieved. The factory setting is
invalid for this function.
The servo drive runs automatically according to the
internal  references, along with the following
autotunings.
Advanced autotuning without |~ Moment of inertia ratio
reference Gain (position loop gain, speed loop gain, etc.) Speed Control X °
(Fn201) Filter (torque reference filter, notch filter) Position control
Friction compensation
anti-resonance control
Vibration suppression
The servo drive runs following the external input
references, along with the following autotumngs
. . Gain (position loop gain, speed loop gain, etc.)
Advanced al;totumng without F 1l.tel.” (torque refere.nce filter, notch filter) Position control X .
reterence Friction compensation
(Fn202) anti-resonance control
Vibration suppression
The servo drive operates in accordance with externally
input position references or speed references while
. making the following tunings.
one-parameter tuning Gain (position loop gain, speed loop gain, etc.) Speed Control A °
(Fn203) Filter (torque reference filter, notch filter) Position control
Friction compensation
anti-resonance control
Anti-resonance control function| This function is used to suppress the continuous Speed Control
(Fn204) vibration. Position control o
Vibration suppression function This function is used to suppress residual vibration Position control >
(Fn205) during positioning. o
Adjust application functions Functions used in combination with autotuning and It varies by function A o
single-parameter tuning. Can improve the tuning results
. Manually adjust the servo gain and adjust the response Speed control,
Manual tuning characteristics. position control ° °

o: Operability
/\: Operable, but limited in some functions
x: Inoperable

121



SEIR T
LEAD-MOTION
A Deive G

(@

6.1 Tuning function and tuning process

6.1.2 Tuning process

The following is the flow chart of the tuning. Please adjust the machine according to the state and operating conditions.

C

Start tuning

)

v

(1) Use the tuning-less function
Setting for action without servo tuning

Are you satisfied with

End

the resnonsiveness?

(2) advanced autotuning without reference
Identify the moment of inertia ratio by the internal reference of the servo drive
Automatically adjust the gain and filter.

Y

Are you satisfied with

End

the tuning results?

running references.

(3) advanced autotuning without reference
The gain and filter are automatically adjusted by the user's

Are you satisfied with

End

the tuning results?

(4) one-parameter tuning
Manually adjust the gain and filter.

Adjustable position loop gain, speed loop gain, filter, and friction compensation.

Are you satisfied

End

with the tuning results?

(5) <Continuous vibration>

Positioning vibration>
Suppress vibration with the v

Suppress vibration with the anti-resonance control function (Fn204)

ibration suppression function (Fn205)

Are you satisfied with

End

the tuning results?

A BN

(6) Manually adjust or adjust

application functions

Are you satisfied

with the tuning results?
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6.1 Tuning function and tuning process

6.1.3 Safety precautions during tuning

When making tunings, be sure to comply with the following requirements:

° Do not touch the motor rotation axis when the servo is ON or the motor is rotating.
° When the servo motor is running, it can be in a state of emergency stop at any time.
° Verify that the test run is normal, and then adjust it.

o Set the stop device on the mechanical side to ensure safety.

When tuning, please correctly set the following servo drive protection function.

(1) Overtravel setting

Please refer to "5.2.3 overtravel" to set the overtravel.

(2) Torque limit setting

The torque limiting function is the function of calculating the maximum torque required for normal mechanical operation, and limiting the output
torque to ensure that the actual torque does not exceed this value, in order to achieve the purpose of reducing the impact of mechanical

interference or collision failure. If the torque is set below the value required for normal operation, overshooting or vibration may occur.

Refer to the "5.8 Selection of the torque limit".
(3) Set the alarm value of position deviation overflow

The alarm with position deviation overflow takes effect when using the servo drive for position control, and can play an effective protection
function.

By setting the appropriate position deviation overflow alarm level, the anomaly can be detected when the motor action is inconsistent with the
reference, so that the motor can stop running. Position deviation refers to the difference between the position reference value and the actual
position.

Position deviation can be represented by position ring gain (Pn 102) and motor speed.

Motor speed (min-1) Encoder resolution Pn210

60 * Pn102[0.1/s] /10 * Pn20E

Position deviation [reference unit] =

(Pn520) Alarm value of position deviation overflow[Set unit: 1 reference unit]

Maximum motor speed [min-1] Encoder resolution Pn210

Pn520> X X X —~
60 Pn102 [0.1/5] /10 Pr2oE 2 -2)

The "x (1.2-2)" in the double underlined section is a redundancy factor to avoid frequent occurrence of position deviation overflow alarms
(A.d00).

Under normal circumstances, as long as the above relationship is maintained for setting, there will be no position deviation overflow alarm
during operation.

When the position deviation occurs because the motor action does not conform to the reference, the abnormal situation will be detected and the
motor will stop running.

Example:

Maximum motor speed: 6000, encoder resolution: 8388608 (23-bit), when Pn102 = 400 and electronic gear ratio is 1

6000 8388608 1 . 7

Pn520= -~  —momr T
= 20071520 x 2

= 41943040 Factory setting of Pn520

When the acceleration and deceleration of the position reference exceed the response capability of the servo motor, the following will lag
greatly, resulting in position deviation that cannot meet the above relationship. Please reduce the speed of the position reference to a value that

the servo motor can respond to, or increase the position deviation overflow alarm level.

123



6.1 Tuning function and tuning process

m Related parameters

Pn520

Factory setting

[Alarm value of position deviation overflow

Setting range Setting unit Effective time

1 ~ 1073741823 1 reference unit 41943040 With immediate effect

m Related alarm

Alarm number Alarm content

‘Alarm name

[position deviation overflow The position deviation exceeds the alarm value of position deviation overflow(Pn520)

(4) Vibration detection function setting

Initialize the detection value through vibration detection (Fn01B) and set an appropriate value for the vibration detection function. Refer to "

7.16 Initialize the vibration detection values (Fn01B)"

(5) Set the alarm value of position deviation overflow when the servo is ON

When the servo is set to ON in the state of accumulated position deviation, the motor will return to its initial position to make the position
deviation "0", which may cause danger. To avoid such situations, set an alarm value of position deviation overflow when the servo is turned on,
and limit the action.

The relevant parameters and alarms are shown below.

m Related parameters

Pn526

|

Position|

Alarm value of position deviation overflow when the servo is on

Setting range Effective time

1 ~ 1073741823

Setting unit Factory setting

41943040

1 reference unit With immediate effect

Pn528

Warning value of position deviation overflow when the servo is ON

Setting range

Setting unit

Factory setting

Effective time

10 ~ 100

1%

100

With immediate effect

-
=

n
N
o

Speed limit value when the servo is on

Setting range

Setting unit

Factory setting

Effective time

0 ~ 10000

1min-1

10000

With immediate effect

m Related alarms and warnings

Alarm name Alarm content

Alarm number

Wamlpg value of posmonln servo OFF, when the position deviation is above the set value of Pn526, the alarm i}
A.do01 deviation overflow when the],. .
. displayed when the servo ON is attempted
servo is on
o, ... [If the servo is ON in the state of accumulated position deviation, the speed limit value will be}
|Alarm for position deviation| .
A.d02 overflow caused by speed limitset when the servo is ON
: durine servo ON Y SP [Execute the speed limit at (Pn529). The alarm displayed when the position reference is entered|]
2 lin this state and exceeds the setting alarm value of position deviation overflow(Pn520).
A.900 vazggi of position deVlatl()nWarning displayed when position deviation exceeds the value set by ((Pn520 Pn51E)/100).

Refer to "Chapter 10 Failure Diagnosis" for handling alarm.
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6.1 Tuning function and tuning process

6.2 Self-tuning function

The self-tuning function is set to invalid at factory.

When the self-tuning function is set to "effective", if resonance or vibration occurs, please change the rigidity level (Pn170.2) and load value
(Pn170.3) through the "6.2.2 Self-tuning value setting (Fn200) procedure".

Notes:

The motor may vibrate when exceeding the motor allowable load inertia. At this point, please set Mode=2 through Fn200 or reduce the tuning

level
6.2.1 Summary

No matter what type of machinery, and no matter how the load fluctuates, the self-tuning function can achieve stable response. Automatically

start tuning at servo ON
(1) Select self-tuning valid/invalid

The valid / invalid self-tuning function can be selected by the following parameters.

Pn170

Parameter IMeaning Effective time
n.ooo0 The self-tuning function is invalid.
[Fac:l(;ll'ijsDe:ting] The self-tuning function is effective.
After power on again
[Fac?(;ll?y‘]soefting] Used as speed control
n.oolo Used as speed control and the upper device as position control.

(2) Use limit
The self-tuning function is effective in position control and speed control. Invalid at torque control.

In addition, the control function shown in the following table will be partially limited when the self-tuning function is effective.

Function name Executable/unexecutable Executable conditions and remarks

Vibration detection value initialization| o i

(Fn01B)

advanced autotuning without referencd [ Can be selected only if the moment of inertia is inferred

& A [J The self-tuning function is invalid when Fn201 is executed. It i

(Fn201) .
restored after the execution.

advanced autotuning without reference y i

(Fn202)

one-parameter tuning (Fn203) X -

anti-resonance control function (Fn204) X -

Vibration suppression function (Fn205) X -

[EasyFFT (Fn206) o The self-tuning functlor} is invalid when Fn206 is executed. It isf
restored after the execution.

[Friction compensation X -

Gain switching X -

o: Executable A: Conditional execution x: Unexecutable
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6.1 Tuning function and tuning process

(3) About setting up automatic notch filters
The factory setting is "autotuning” and usually does not require any changes.
When set to "autotuning", vibration will be automatically detected and a notch filter will be set when the self-tuning function is effective.

Only set the notch filter setting to "no autotuning" before executing this function without changing it.

Parameter Meaning Effective time
|n.[10|: o IAutomatically adjust the second notch filter without using utility functions,
h.0loo With immediate effect
: . IAutomatically adjust the second notch filter using utility functions.
[Factory setting]

(4) About self-tuning level

self-tuning levels are "rigidity level" and "load value". The tuning levels can be selected by setting utility function (Fn 200) or parameters (Pn
170).

m rigidity level

a) Changes in the utility functions

When changing the settings, please refer to "6.2.2 self-tuning level setting (Fn200) procedure".

Operation panel display

Level0 Rigidity level O
Levell Rigidity level 1
Level2 Rigidity level 2
Level3 Rigidity level 3
Leveld [factory setting] Rigidity level 4

b) Changes in parameters

Pn170

Parameter Content Effective time
n.00oo Rigidity level 0 (Level0)
|n. oloo Rigidity level 1 (Levell)
|n.[12|:[1 Rigidity level 2 (Level2)
With immediate effect
|n.[13|:[1 Rigidity level 3 (Level3)
n.0400

Rigidity level 4 (Level4)

[Factory setting]
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6.1 Tuning function and tuning process

m Load value

a) Changes in the utility functions

When changing the settings, please refer to "6.2.2 self-tuning level setting (Fn200) procedure".

Operation panel display

Mode0

Content

Low load value

Model[factory setting]

Medium load value

Mode2

High load value

b) Changes in parameters

Pn170

[Factory setting]

Medium load value (Model)

n.2o000

High load value (Mode2)

Parameter Content Effective time
n.0ooo Low load value (Mode0)
n-1ooo With immediate effect

127



(// BRI

LEAD-MOTION

6.2 tuning-less function

6.2.2 Self-tuning level setting (Fn200) procedure

To ensure operation safety, perform the self-tuning function with emergency stop available at any time.

self-tuning level setting procedure is shown as below.

The operation of self-tuning level setting can be performed through the panel operator and DriveKey.
(1) Confirmation matters before execution

Please confirm the following settings before performing the self-tuning level setting. If the setting is not satisfied, "NO-OP" is displayed in the

operation.
Self-tuning selection is "valid" (Pn170.0 = 1)

The parameter writing forbid function (Fn010) is not set to "no writing".

(2) Steps to operate through the panel operator

Description
1 . ] i Il Py Press the MOD key to select utility function
it g @ y :
— —T—1— NV
2 ,’— 177 ,:’ U f,_i, ] @ @ Press the UP or DOWN key to display "Fn200".

Press DATA/SHIFT key for about 1s.

switch to the load setting screen of the self-tuning level.
(Note)

If an overshooting occurs in the response waveform,

Or when used above the load inertia (outside the product

——

w
—
—

I—
=T
——
|__|
——
—2
- —
e/
Ol
@~

|
Load value|

guarantee object), press the UP key to change the load
value to "2".
4 [ T —1— MOD
e ] Press the MOD key to switch to the rigidity level setting
oy ] (N [ @ screen of the self-tuning level.
Press the UP or DOWN key to select a rigidity level.
5 Select a rigidity level in the range of "0 to 4". The larger
- AT« the number, the higher the gain, and the higher the
e responsiveness. (Factory setting :4)
e _"_ ] @ @ @ (Note) When the rigidity level is too large, the vibration
I may occur.
In this case, lower the rigidity level.
rigidity level 'When the high-frequency sound occurs, please press the
IDATA/SHIFT key to automatically adjust the frequency of
the notch filter to the vibration frequency.
r p p— p— N Press the MOD key,

6 I nent l, Il MoD the status display will change to "donE" and flash for about

_ [y @ Is,

Then "L0004" is displayed. The settings are saved in the

servo drive.
7 i ] < Press the DATA/SHIFT key again for about 1S to return a
U L Ly [y @ display of Fn200.
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6.2 tuning-less function

(3) Alarm and handling methods

Resonance or significant vibration during position control may cause an autotuning alarm (A.521). Please proceed as follows

]

Reduce the setting of Mode or Level by Fn200 or parameter.

m When large vibration occurs in position control

Increase the Mode or Level Settings using Fn200. You can also increase the set value of Pn170.3 or decrease the set value of Pn170.2 through

parameter settings.

(4) Parameter that becomes invalid when the self-tuning function is valid

The parameters that become invalid when the self-tuning function is effective (Pn170=n. o o o 1) are shown in the table below.

Parameter that becomes invalid when the self-tuning function is valid Performed functions and valid parameters
Torque Mechanical analysis
Item Parameter Parameter number control Easy FFT (Vertical axis mode)
Speed loop gain . Pn100 Pnl04 o o o
Second speed loop gain
s Spged lo((;[i 1ntegrtal tlrrlni.constantt t Pnl01 Pnl05 00 o o
Gain class econd speed loop integral time constan
Position loop gain Pn102 Pn106 00 o o
Second position loop gain
Moment of inertia ratio Pn103 o o o
Advanced control Friction compensation function selection Pn408.3 00 OJ OJ
class anti-resonance control selection Pn160.0 0gd O O
Gain switching Switch of gain switching function Pn139.0 O OJ OJ

o: Parameter Settings are valid: Parameter Settings are invalid
* If torque control, EasyFFT, and mechanical analysis (vertical axis mode) are performed, self tuning is invalid during the execution process.

The gain-related parameters (for torque control, only Pn100, Pn103, Pn104) in the above parameters are switched to be effective during the

execution of torque control, EasyFFT, and mechanical analysis (vertical axis mode).

(5) Select the self-tuning type

Pnl4F

Parameter Meaning Effective time
n.0o0o Self-tuning Type 1
After power on again
n.oolo .
[Factory setting] Self-tuning Type 2
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6.2 tuning-less function

6.2.3 Related parameters

The following table shows the parameters related to the three items.
Whether the parameter settings can be changed when this function is executed
"No": Parameters cannot be changed when this function is executed.
"Yes": Parameters can be changed when this function is executed.
Whether parameters are automatically set after this function is performed
"Yes": After this function is performed, the parameter settings will be automatically set or adjusted.

"No": After this function is performed, the parameter settings will not be automatically set or adjusted.

Whether the settings | Whether there are

Parameter

can be changed automatic settings
Pn170 Self-adjusted switch No Yes
Pndo1 Filter time constant for the ﬁrst torque reference in the first No Yes
section
Pn40C Frequency of the second notch filter No Yes
Pn40D Q value of the second notch filter No Yes
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6.3 advanced autotuning without reference (Fn201)

6.3 Advanced autotuning without reference (Fn201)

This section details the advanced autotuning without references.

Important notes:

-Advanced autotuning without reference starts with the current set speed loop gain (Pn100) as the benchmark for tuning. If vibration
occurs at the beginning of the tuning, it will not be possible to make the correct tuning. At this point, reduce the speed loop gain (Pn100) until the
vibration is gone, and then adjust it.

- When performing advanced autotuning without reference while the self-tuning function is active (Pn170.0=1: factory setting), please set
"Inferred Moment of Inertia (Jcalc=ON)". At this point, the self-tuning function will be automatically set to invalid, and the gain will be set
through advanced autotuning without reference.

If advanced autotuning without reference is performed without "Inferred Moment of Inertia (Jcalec=OFF)", "Error" will be displayed and
advanced autotuning without reference cannot be performed.

- After performing advanced autotuning without reference, if the load status and transmission mechanism of the machine are changed,
and the advanced autotuning without reference with "Inferring Load Moment of Inertia (Jcalc=ON)" is performed again, please change
the following parameters and set all the settings after the last tuning to invalid.

If advanced autotuning without reference is performed without changing the parameters, mechanical vibration and mechanical damage.

Pn00B.0 = 1 (displaying all parameters)

Pn140.0 = 0 (disabled model following control)

Pn160.0 = 0 (disabled anti-resonance control)

Pn408 = n.00 (disabled friction compensation, first or second trapped wave)

6.3.1 Summary

Advanced autotuning without reference refers to the function of the servo drive automatically tuning according to mechanical characteristics
When performing automatic operation (forward and reverse reciprocating motion) within a set range. advanced autotuning without reference can
be performed without connecting the upper device. The action specifications for the automatic operation are as follows.

Maximum speed: 2/3 of motor rated speed

Acceleration torque: The rated torque of the motor is about 100%. Depending on the setting of the moment of inertia ratio (Pn103),
mechanical friction, and external interference, the acceleration torque will fluctuate.

Moving distance: Optionally set the factory setting is equivalent to 3 turns of the motor.

o ') \
g B [ ~y Motor rated speed &I
[

i
Ui .m.,r
L’; £ Time
aJ 4.» —
u » dspeed I
Mot ted s
Reference D —— running otor rated spee

JOG, please move to a
i location with
B 4 appropriate activity
’ Response range before executing Rated torque of motor
: About 100% 1 — t Time

. Rated torque of motor
servo drive + About 100%

Advanced autotuning without reference will adjust the following items.
1. Moment of inertia ratio

2. Gain tuning (speed loop gain position loop gain, etc.)

3. Filter tuning (torque reference filter, notch filter)

4. Friction compensation

5. anti-resonance control

6. Vibration suppression (limited to Mode =2 or 3)

Notes: advanced autotuning without reference is made in automatic operation mode, so vibration or overshooting may occur during operation.
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(1) The following items shall be confirmed before execution.

If set improperly, the operation panel will display "NO-OP", indicating that the function cannot be executed.
The items required to be confirmed are as follows:
Main circuit power supply ON
Servo OFF
Torque control
No alarm or warning occurred
No overtravel occurred
The gain switching selection switch is manual gain switching (Pn139.0=0)
The first gain is selected
The parameter writing forbid function (Fn010) is not set to "no writing".
Set to "Inferred Moment of Inertia (Jcale=ON)" when the self-tuning function is effective (Pn170.0=1: factory setting), or set the self-tuning
function to invalid (Pn170.0=0)

< Supplement >

When performing advanced autotuning without reference in speed control mode, it will automatically switch to position control to execute
the tuning, and return to speed control after the tuning is completed.

When executing in speed control mode, please set mode Pn000.1 to "1".

During the process of performing advanced autotuning without reference, the reference pulse input multiplier switching function will be
ineffective.
(2) Example of where the tuning cannot be performed
The advanced autotuning without reference cannot be performed in the following scenarios. Please adjust through advanced autotuning without
reference (Fn202) or one-parameter tuning (Fn203).

When the mechanical system can only operate in one direction

When the range of motion is less than 0.5 laps
(3) Example where the tuning cannot be made smoothly
In the following cases, the tuning cannot be made through advanced autotuning without reference. Please adjust through advanced autotuning
without reference (Fn202) or one-parameter tuning (Fn203).

When proper range of motion is not available

When the moment of inertia changes within the set operating range

When the dynamic friction of the machinery is large

When the rigidity of the machinery is low, and the vibration occurs in the positioning action

When using the position integration function

At the P (proportional) control

When using the mode switch
When the speed feedforward and the torque feedforward are input
When the positioning completed width (Pn522) is narrow

Advanced autotuning without reference refers to "Positioning completed width (Pn522)" for tuning.

When running with "position control (Pn000.1=1)", please set the "electronic gear (Pn20E/Pn210)" and " positioning completed width (Pn522)"
as the value used at the actual running time.

When running with speed control (Pn000.1 = 0), adjust by Mode = 1.

When tuning the overshooting without changing the positioning completed width (Pn522), use the overshooting detection value (Pn561).

Due to the factory setting of Pn561 being 100%, it is allowed to adjust up to the same overshooting as the positioning completed width.

If it is changed to 0%, the tuning can be made without overshooting within the positioning completed width. But after changing this value, the

positioning time may be extended.

overshooting detection value [Speed| [Position]  [Torqud
Setting range Setting unit Factory setting Effective time
0 ~ 100 1% 100 With immediate effect
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6.3.2 Related parameters

The following 3 items are shown in the following below. The parameters related to this function are used or referenced when executing this

function.

Whether the parameter settings can be changed when this function is executed

"No": Parameters cannot be changed through DriveKey when performing this function.

"Yes": Parameters cannot be changed through DriveKey when performing this function.

Whether parameters are automatically set after the function is performed

"Yes": After this function is performed, the parameter settings will be automatically set or adjusted.

"No": After this function is performed, the parameter settings will not be automatically set or adjusted.

Parameter . Whether the settings | Whether to set
number Meaning can be changed automatically
Pn100 Speed loop gain No Yes
Pn101 Speed loop integral time constant No Yes
Pn102 Position loop gain No Yes
Pn103 Moment of inertia ratio No None
Pni21 Friction compensation gain No Yes
Pn123 Friction compensation coefficient No Yes
Pn124 Friction compensation Frequency compensation No None
Pn125 Friction compensation gain compensation No Yes
Pn401 Filter time constant for the first torque reference in the first No Yes
section

Pn408 Torque-type function switch Yes Yes
Pn409 Frequency for the first notch filter No Yes
Pn40A Q value of the first notch filter No Yes
Pn40C Frequency of the second notch filter No Yes
Pn40D Q value of the second notch filter No Yes
Pn140 Model following control switch Yes Yes
Pn141 model following control gain No Yes
Pn142 Model following control gain correction No Yes
Pn143 Model following control bias (forward direction) No Yes
Pn144 Model following control bias (reverse direction) No Yes
Pn145 Vibration suppression 1 frequency A No Yes
Pn146 |Vibration suppression 1 frequency B No Yes
Pn147 Model following control speed feedforward compensation No Yes
Pn160 Vibration suppression control switch Yes Yes
Pn161 anti-resonance frequency No Yes
Pn163 \Vibration anti-resonance gain No Yes
Pn531 Program JOG movement distance No None
PnS533 Program JOG movement speed No None
Pn534 Program JOG acceleration and deceleration time No None
PnS35 Programs JOG waiting time No None
Pn536 Program JOG movement times No None

133



IR 3 l*
G rmn

6.4 advanced autotuning without reference (Fn202)

6.4 Advanced autotuning without reference (Fn202)

This section illustrates the method of tuning through advanced autotuning without reference.

Important notes:

Advanced autotuning without reference starts with the current speed loop gain (Pn100) as the benchmark for tuning. If vibration occurs at the
beginning of the tuning, it will not be possible to make the correct tuning. At this point, reduce the speed loop gain (Pn100) until the vibration is

gone, and then adjust it.

6.4.1 Summary

e The advanced autotuning without reference is a method to automatically and optimally adjust the running references (pulse trains references)
from the upper device.

e The advanced autotuning without reference (Fn202) can also be used for additional tunings after the advanced autotuning without reference
(Fn201).

If the correct moment of inertia ratio has been set in Pn103, the advanced autotuning without reference (Fn201) can be omitted and only the

advanced autotuning without reference (Fn202) can be performed.

Moving
speed
Running reference-
.
»

Reference
..._ Py

Ay

Upper device

servo drive

Advanced autotuning without reference adjusts the following items.
: Gain tuning (speed loop gain position loop gain, etc.)

Filter tuning (torque reference filter, notch filter)
Friction compensation
anti-resonance control

Vibration suppression

Notes:
The advanced autotuning without reference performs an autotuning, so vibration or overshooting

may occur during action.
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(1) Confirmation matters before execution

Before performing advanced autotuning without reference, be sure to confirm the following settings. If set improperly, the operation panel will
display "NO-OP", indicating that the function cannot be executed.
In the servo-ready state
Overtravel must not occur
In servo OFF state
The motor power on (in servo on) must be position control
The gain switching selection switch is manual gain switching (Pn139.0=0)
The first gain must be selected
No warning may occur
The parameter writing forbid function (Fn010) cannot be set to "no writing".
Self-tuning selection must be invalid (Pn170.0 = 0)

(2) Example where the tuning cannot be made smoothly
In the following cases, the correct tuning cannot be made through the advanced autotuning without reference. In this case, perform the one-
parameter tuning (Fn203).

When the movement indicated by the upper device reference is the set value of the positioning completed width (Pn522) or below
When the movement speed indicated by the upper device reference is the set value of the rotation detection value (Pn502) or below
When the stop time (the time when the positioning completion signal (/COIN) is in the OFF state) is 10ms or less

When the rigidity of the machinery is low, and the vibration occurs in the positioning action

When using the position integration function

At the P (proportional) control

When using the mode switch

When the positioning completed width (Pn522) is narrow

Important notes:
advanced autotuning without reference refers to "Positioning completed width (Pn522)" for tuning. Please set the "Electronic Gear (Pn20E/Pn210)" and
"Positioning Completed Amplitude (Pn522)" to the actual operating values.

When tuning the overshooting without changing the positioning completed width (Pn522), use the overshooting detection value (Pn561). Due to
the factory setting of Pn561 being 100%, it is allowed to adjust up to the same overshooting as the positioning completed width. If it is changed
to 0%, the tuning can be made without overshooting within the positioning completed width. But after changing this value, the positioning time

may be extended.

Pn561

(Overshooting detection value Speed]
Setting range Setting unit Factory setting Effective time
0 ~ 100 1% 100 With immediate effect
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6.4.2 Related parameters

The following 3 items are shown in the following below. Whether the parameter settings can be changed when this function is executed
"No": Parameters cannot be changed through DriveKey when performing this function.
"Yes": Parameters cannot be changed through DriveKey when performing this function.

Whether to automatically set parameters after executing this function

"Yes": After this function is performed, the parameter settings will be automatically set or adjusted.

"No": After this function is performed, the parameter settings will not be automatically set or adjusted.

Whether the settings can

Parameter Name Whether to set automatically
be changed ’
Pn100 Speed loop gain No Yes
Pn101 Speed loop integral time constant No Yes
Pn102 Position loop gain No Yes
Pn103 Moment of inertia ratio No None
Pnl21 Friction compensation gain No Yes
Pn123 Friction compensation coefficient No Yes
Pnl24 Friction ) compensation Frequency No None
compensation
Pn125 Friction compensation gain compensation No Yes
Pnd01 Filter time constant fpr the first torquel No Yes
reference in the first section
Pn408 Torque-type function switch Yes Yes
Pn409 Frequency for the first notch filter No Yes
Pn40A Q value of the first notch filter No Yes
Pn40C Frequency of the second notch filter No Yes
Pn40D Q value of the second notch filter No Yes
Pn140 Model following control switch Yes Yes
Pnl41 model following control gain No Yes
Pn142 Model following control gain correction No Yes
Pnld3 Mode} following control bias (forward No Yes
direction)
Pnldd N'[ode'l following control bias (reverse No Yes
direction)
Pn145 Vibration suppression 1 frequency A No Yes
Pnl46 Vibration suppression 1 frequency B No Yes
Pnl47 Model fol!owmg control speed feedforward No Yes
compensation
Pn160 Vibration suppression control switch Yes Yes
Pnl61 anti-resonance frequency No Yes
Pn163 Vibration anti-resonance gain No Yes
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6.5 One-parameter tuning (Fn203)
6.5.1 Summary

One-parameter tuning is a method of manually tuning the speed reference or position reference input from the upper device while running. When
fine-tuning is required on top of autotuning, use one-parameter tuning.
By tuning one or two values through a single parameter, the set value of the relevant servo gain can be automatically adjusted.
Single-parameter tuning adjusts the following items.
Speed loop gain, position loop gain, etc.
torque reference filter, notch filter
Friction compensation, anti-resonance control

Additional note:
After tuning the single parameter, if you want to further fine tune the gain of each servo, please refer to "6.8 Tuning Application Function" and
"6.9 Manual Tuning" to perform manual tuning.
Notes: - Vibration or overshooting may occur during tuning.
(1) Matters to be confirmed before execution
If set improperly, the operation panel will display "NO-OP", indicating that the function cannot be executed.
Before performing one-parameter tuning, be sure to confirm the following settings.
The parameter writing forbid function (Fn010) cannot be set to "no writing".
Self-tuning selection must be invalid (Pn170.0 = 0)
When performing tunings through speed control, the tuning mode is set to 0 or 1
(2) Model following control type selection

Model following control switch parameters (Pn14F) Model following control type 2 can suppress overshooting of position deviation compared

with type 1

Parameter Function Effective time
n.o0oo0 Model following control Type 1
n.oool After power on again
[Fac t(;ry setting] Model following control Type 2
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6.5.2 Operation steps for the single-parameter tuning
According to the selected tuning mode, there are two following single-parameter adjustment methods.

(O When Tuning Mode = 0 (Set the stability-priority servo gain) or 1 (Set a high-response-priority servo gain), the model following
control is "invalid" and perform tuning beyond positioning purpose.

Operate one Tuning level to change multiple servo gains in a stable controlled state. It has the function of automatically setting "notch filter and
anti-resonance"” after detecting vibration. In addition, the customized vibration function can be manually set in the adjustment.

3 When Tuning Mode = 2(Set the servo gain suitable for positioning purposes) or 3 (Set the servo gain without overshooting), the model
following control is "valid" and make positioning specific tuning.

Operate two tuning levels (feedforward value FF and feedback value FB) to shorten the positioning time and change multiple servo gains. The
"model following control" is used to shorten the positioning time. It has the function of automatically setting "notch filter, anti-resonance and
friction compensation" after detecting vibration. In addition, the anti-resonance function and vibration suppression function can be customized
manually during the tuning.

The operation of single parameter adjustment can be performed through either the panel operator or DriveKey. But the panel operator can only
operate when the tuning mode is set to "Tuning Mode=0" or "Tuning Mode=1".

Please set the moment of inertia ratio (Pn103) correctly using advanced autotuning without reference (Fn201) and other methods before
proceeding with the operation.

The following describes the steps to using the panel operator.

(1) Steps for using the Panel operator

Steps Panel display Description
Press the MOD key to select utility function.

CEujulL | | @

Press the UP or DOWN key to display "Fn203".

Press the DATA/SHIFT key for about 1S, and the display content
3 is shown in the left figure.

Press UP or DOWN to set the tuning mode.
[ f TUNING MODE (weak tuning setting)

0: Focus on the adjustment of stability.

1: Focus on responsive adjustment.

4 | t (Note)
TYPE (rigid type) is fixed to "2".

C3

®
®

In the non-servo ON(power ON) state, input the servo ON(/S-ON)
signal from the upper device.

In the servo-on (power-on) state, proceed to step 6.

AV Press DATA/SHIFT key (less than 1s) to display the single-
i : parameter gain data as shown on the left.

The actual servo gain (Pnl100, Pnl01, Pnl02, Pn401) also
changes when the value of the single parameter gain is changed
7 t\rnrp f_1 by the UP or DOWN key.

_ o Hu I( .) This function is determined by the customer's response

effect, and the tuning ends when the effect is satisfied.

Press MOD key to save the four calculated gains into the
parameter. After normal tuning, "donE" flashes and returns to
8 - | — - the display in the left figure.

i ':, @ |Note)
To end without saving the calculated gain, go to Step 9.
Press the DATA/SHIFT key for about 1S to return the display of
Fn203

=
I
I
i

O
-
—
i
—7
_1_
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(2) Supplementary description of one-parameter tuning

m  Automatic notch filtering

Usually set to "autotuning” (Factory Settings are "autotuning")

When set to "autotuning", vibration will be automatically detected through one-parameter tuning and the relevant parameters of the notch filter
will be automatically tuned.

Only set the notch filter settini to "'no autotunini" before executini this function without chaniini it.

Parameter Function Effective time
n.ooo0 |Automatically adjust the first notch filter without using utility functions.
n.oool IAutomatically adjust the first notch filter using utility functions.
[Factory setting]
n.o0oo |JAutomatically adjust the second notch filter without using utility functions. With immediate effect
n.oloo |Automatically adjust the second notch filter using utility functions.
[Factory setting]

m  Anti-resonance control
Anti-resonance control mainly acts on low-frequency vibration, and the notch filter is not applicable.
Usually set to "autotuning" (Set to "autotuning" at factory)

When set to "autotuning", vibration is automatically detected in one-parameter tuning, and customized anti-resonance control parameters are
automatically adjusted and set.

Pn160

Effective time

Parameter Function
n.oo0o lautotuning of anti-resonance control without using the utility function
n.oglo The anti-resonance control is automatically adjusted through the utility With immediate effect

[Factory setting]  [functions.

m  Friction compensation

Friction compensation function is the compensation function for the following state changes.
Change in viscous resistance of the sliding part of the machine
Friction resistance change caused by mechanical assembly deviation

Changes in friction resistance caused by aging

The application conditions of friction compensation under different tuning modes are also different.
When "Tuning Mode = 0" or "Tuning Mode = 1", follow the setting of "friction compensation function selection (Pn408.3)".

"Tuning Mode = 2" or "Tuning Mode = 3" is irrelevant to the setting of "Friction compensation function selection" (Pn408.3) and is adjusted
through "friction compensation function is effective".

Tuned Mode
"Tuning mode=0" "Tuning mode=1" "Tuning mode=2" "Tuning mode=3"
Friction compensation
function selection
Ineffective time Ineffective time
N.Oooo adjustment for adjustment for
[Factory setting] friction friction Effective time Effective time
Pndos compensation compensation adjustment for adjustment for
Effective time Effective time friction friction
adjustment for adjustment for compensation compensation
N.1000 I Justm P P
friction friction
compensation compensation
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[0  Feedforward
In the factory-setting mode (Pn140.3 = 0)

When executing the adjustment mode through "Tuning Mode=2" or "Tuning Mode=3", the "feedforward (Pn109)", "speed feedforward (V-REF)
input", and "torque feedforward (T-REF) input" will become invalid.

To use both the "Speed Feedforward (V-REF) input", "Torque Feedforward (T-REF) input", and Model following control from the upper device,
please set Pn140.3 to 1.

Pn140

Parameter Function Effective time
n.0ooo INot using both model following control and speed / torque
[Factory setting] feedforward. ) )
i i With immediate effect
n.1000 Using both model following control and speed / torque
feedforward.

Important notes:

When using the model following control, the model following control will set the best feedforward inside the servo

Therefore, it is usually not necessary to use both "velocity feedforward (V-REF) input" and "torque feedforward (T-REF) input" from the upper
device simultaneously.

But model following control and "velocity feedforward (V-REF) input" and "torque feedforward (T-REF) input" can be used simultaneously as
needed.

At this point, if the input feedforward is inappropriate, it may cause overshooting.
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6.5.3 Example of one-parameter tuning

The following is an example of adjusting when tuning mode is selected as "Tuning Mode=2" or "Tuning Mode=3". This tuning mode is used to
shorten the positioning time.

Steps ‘ Oscilloscope diagram Description

Position deviation —]

IMeasure the positioning time after correctly setting the moment
of inertia ratio (Pn103). If the requirements are met, the tuning

1 —
\ ends.
_’——‘_ The adjustment results are saved in the servo drive.
reference pulse speed

Positioning completed
sisnal

(When the feedforward value (FF LEVEL) is increased, the

| positioning time will be shortened.
) \ o If the requirements are met after the tuning, the tuning ends. The
| - adjustment results are saved in the servo drive.

When the overshooting occurs before the specification is met,
proceed to step 3.

\ \After increasing the feedback value (FB LEVEL), the
3 overshooting will decrease.

: If the overshooting is eliminated after the above adjustment, then
proceed to step 4.

This is the state where overshooting occurs when FF LEVEL is
. further increased after step 3. In this state, overshooting occurs,
\g but the positioning time is shortened. If the requirements are met,
the tuning ends. The adjustment results are saved in the servo
4 : drive.

; Repeat steps 3 and 4 when the overshooting occurs before
meeting the requirements.

If the vibration occurs before overshooting elimination, suppress
the vibration through the notch filter and anti-resonance control.

5 The adjustment results are saved in the servo drive.
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6.5.4 Related parameters
Whether the parameter settings can be changed when this function is executed
"No": Parameters cannot be changed through DriveKey when performing this function.
"Yes": Parameters cannot be changed through DriveKey when performing this function.
Whether parameters are automatically set after the function is performed

"Yes": After this function is performed, the parameter settings will be automatically set or adjusted.

"No": After this function is performed, the parameter settings will not be automatically set or adjusted.

Parameter Name Whether the settings can| ~ Whether to set
be changed automaticall
Pn100 Speed loop gain No Yes
Pn101 Speed loop integral time constant No Yes
Pn102 Position loop gain No Yes
Pn103 Moment of inertia ratio No None
Pnl21 Friction compensation gain No Yes
Pn123 Friction compensation coefficient No Yes
Pn124 Friction compensation Frequency compensation No None
Pn125 Friction compensation gain compensation No Yes
Pn401 Filter time constant for the first torque reference in the first section No Yes
Pn408 Torque-type function switch Yes Yes
Pn409 Frequency for the first notch filter No Yes
Pn40A Q value of the first notch filter No Yes
Pn40C [Frequency of the second notch filter No Yes
Pn40D Q value of the second notch filter No Yes
Pn140 Model following control switch Yes Yes
Pnl41 model following control gain No Yes
Pn142 Model following control gain correction No Yes
Pn143 Model following control bias (forward direction) No Yes
Pn144 Model following control bias (reverse direction) No Yes
Pn145 Vibration suppression 1 frequency A No None
Pn146 Vibration suppression 1 frequency B No None
Pn147 Model following control speed feedforward compensation No Yes
Pn160 Vibration suppression control switch Yes Yes
Pnl6l lanti-resonance frequency No Yes
Pnl163 Vibration anti-resonance gain No Yes
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6.6 Anti-resonance control (Fn204)

6.6.1 Summary

After adjustment by one-parameter tuning, the effect of anti-resonance control function on vibration suppression will be further improved.

The anti-resonance control function can effectively suppress the continuous vibration occurring around 100 hZ ~ 1000 hZ when increasing the
control gain.

After automatic detection or manually setting of the vibration frequency, the vibration can be eliminated by adjusting the anti-resonance gain
Please enter the action reference to perform this function in the state of vibration.

This function is automatically set through the advanced autotuning without reference (Fn201) or the advanced autotuning without reference
(Fn202).

Please only set it when further minor adjustments are needed or when readjustment is required due to vibration detection failure.

After performing this function, to improve the response characteristics, perform one-parameter tuning (Fn203), etc.

After improving the control gain through one-parameter tuning, it is possible to vibrate again. In this case, perform the function again to fine-
tune.

The anti-resonance control function cannot be operated through the panel operator. anti-resonance control function is the only possible through
DriveKey operation.

Notes:

- After performing this function, the relevant parameters are then automatically set. Therefore, the system response may change greatly before
and after performing this function.

-Before performing the anti-resonance control function, please correctly set the moment of inertia ratio (Pn 103) through the advanced
autotuning without reference.

Otherwise, normal control may not be possible, resulting in vibration.

Important notes:

-Using this function, the vibration frequency can be detected from 100Hz to 1000Hz. If "F--" is displayed, vibration outside the detected range is
indicated. When the vibration frequency is not within this range, please set the tuning mode for one-parameter tuning to "2", automatically set
the notch filter, or use the vibration suppression function (Fn205).

-Increasing the anti-resonance gain (Pn163) can improve the vibration suppression effect, but excessive anti-resonance gain can actually increase
the vibration.

While confirming the anti-resonance effect, gradually increase the set value of the anti-resonance gain by 10% in the range of 0% to 200%. If the
anti-resonance gain reaches 200% and still can not obtain the vibration suppression effect, please stop the setting and reduce the control gain by
one-parameter tuning.

(1) Confirmation matters before execution

If set improperly, the operation panel will display "NO-OP", indicating that the function cannot be executed. Before performing the anti-
resonance control function, be sure to confirm the following settings.

Self-tuning selection must be invalid (Pn170.0 = 0)
Not for torque control

The parameter writing forbid function (Fn010) cannot be set to "no writing".
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6.6.2 Related parameters
Whether the parameter settings can be changed when this function is executed
"No": Parameters cannot be changed through DriveKey when performing this function.
"Yes": Parameters cannot be changed through DriveKey when performing this function.
Whether parameters are automatically set after the function is performed
"Yes": After this function is performed, the parameter settings will be automatically set or adjusted.

"No": After this function is performed, the parameter settings will not be automatically set or adjusted.

Whether to set
automatically

Whether the settings can be

Parameter Name
changed

Vibration suppression control switch Yes Yes

Pnlé61 anti-resonance frequency No Yes

anti-resonance gain compensation Yes None

Vibration anti-resonance gain No Yes

anti-resonance filtering time constant 1
compensation

anti-resonance filtering time constant 2 Yes
compensation

Yes None

None
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6.7 Vibration suppression (Fn205)
6.7.1 Summary

The vibration suppression function is mainly used to suppress the low-frequency vibration (shaking) of about 1Hz ~ 100Hz caused by the
vibration of the machine during positioning.

It is effective against vibration frequencies that cannot be suppressed by notch filters or anti-resonance functions. Automatically set this function
through advanced autotuning without reference (Fn201)

or advanced autotuning without reference (Fn202).

Please only set it when further minor adjustments are needed or when readjustment is required due to vibration detection failure. When using this
function, please enter an action reference to perform this function when the vibration occurs. After performing this function, to improve the
response characteristics, perform one-parameter tuning (Fn203).

Notes:

- After performing this function, the relevant parameters are then automatically set. Therefore, the system response may change greatly before
and after performing this function.

-Before performing the function, please correctly set the moment of inertia ratio (Pn103) through the advanced autotuning without reference.
Otherwise, normal control may not be possible, resulting in vibration.

Important notes:

-Using this function, the vibration frequency range can be detected from 1 to 100Hz. If "F--" is displayed, vibration outside the detected range is
indicated.

- If there is no vibration caused by positional deviation, or if the vibration frequency is outside the detection frequency range, the vibration
cannot be detected.

- When the vibration cannot be eliminated using the automatically detected vibration frequency, there may be an error between the actual
vibration frequency and the detected frequency. Please make slight adjustments to the vibration frequency

(1) Confirmation matters before execution
If set improperly, the operation panel will display "NO-OP", indicating that the function cannot be executed.
Before performing the vibration suppression function, be sure to confirm the following settings.

Position control

Self-tuning selection must be invalid (Pn170.0 = 0)

The parameter writing forbid function (Fn010) is not set to "no writing".

(2) Items that affect the performance

When the vibration occurs continuously during the stop, the full vibration suppression effect cannot be obtained by the vibration suppression
function.

Adjust through the anti-resonance control function (Fn204) or the one-parameter tuning (Fn203).

(3) Detection of the vibration frequency
The vibration frequency may not be detected if there is no vibration in the position deviation or if the vibration is small.

By changing the ratio of positioning completed width (Pn522), i.e. the setting of residual vibration detection width (Pn560), the detection
sensitivity can be adjusted. Therefore, please adjust the residual vibration detection width (Pn560) and perform vibration frequency detection
again.

Please change the setting value by roughly standard using 10%. The smaller the set value, the higher the detection sensitivity. However, the too
small set value may not be able to detect the vibration correctly.

Additional note:

The automatic detection of vibration frequency may result in some differences in the detected frequency during each positioning action. Please
perform several positioning actions, and confirm the vibration suppression effect while adjusting.

Residual vibration detection amplitude
Setting range Setting unit Factory setting Effective time
1 ~ 3000 0.1% 400 With immediate effect
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6.7 Vibration suppression

6.7.2 Related parameters
Whether the parameter settings can be changed when this function is executed
"No": Parameters cannot be changed through DriveKey when performing this function.
"Yes": Parameters cannot be changed through DriveKey when performing this function.
Whether parameters are automatically set after the function is performed
"Yes": After this function is performed, the parameter settings will be automatically set or adjusted.
"No": After this function is performed, the parameter settings will not be automatically set or adjusted.

Whether the settings can
be changed

Parameter

Whether to set automatically

Model following control switch Yes Yes
Pnl141 model following control gain No Yes
Model following control gain No None
correction
Model following control bias (forward No None
direction)
Model following control bias (reverse No None
direction)
Vibration suppression 1 frequency A No Yes
Vibration suppression 1 frequency B No Yes
Pn147 Model following control speed No None
feedforward compensation
Pnl4A Frequency of vibration suppression 2 No None
Compensation of vibration No None

suppression 2
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6.8 Adjustment application

The following is an explanation of the functions that need to be further adjusted separately after advanced autotuning without reference,
advanced autotuning without reference of reference input type and one-parameter tuning.

Function name Available control methods
Gain switching Position control, speed control, torque control
Friction compensation function Position control, speed control
Current control mode selection Position control, speed control, torque control
Current gain value setting function Position control, speed control
Speed detection method selection function Position control, speed control, torque control

6.8.1 Switching gain

The gain switching function includes both manual gain switching using external input signals and automatic gain switching.
By using the gain switching function, we can improve the gain and shorten the positioning time; It stops to reduce the gain and suppress the

vibration.
Pn139

Parameter Function Effective time

n.oool

[Factory setting] Manual gain switching

With i diate effect
n.oool Reserve (do not set up) 1th immediate etiec

n.ooo2 Automatic gain switching

(1) Combination of the switching gains

Speed loop i model model following Friction
g . . . Position loop torque . . .
Speed loop gain | integral time . following control gain compensation
gain reference filter . . .
constant control gain | compensation gain

Switching

Gain

First gain | Speed loop gain | Speed loop | Position loop Section 1 model model following Friction
(Pn100) integral time gain The first torque| following control gain compensation
constant (Pn102) reference control gain | compensation gain
(Pn101) filtering time (Pnl141) (Pn142) (Pnl21)
constant
(Pn401)
Second gain [Second speed loop| Second speed Second Section 1 Second model| Second model | Second friction
gain (Pn104) loop integral | position loop [Second moment| following |following control| compensation
time constant gain reference control gain gain gain
(Pn105) (Pn106) filtering time (Pn148) compensation (Pn122)
constant (Pn149)
(Pn412)

Additional note:

The gain switching between model following control gain and Model following control gain correctionis only suitable for "manual gain
switching".

Of these parameters, the gain is switched only when the following conditions are simultaneously met and the gain switching signal is input. If the
condition is not met, these parameters will not be switched even if other parameters in the table above are switched.

No reference
Motor stop
(2) manual gain switching

"manual gain switching" switches the first and second gains through an external input signal (/G-SEL).

Connector pin

Signal name number Setting Description
OFF Switch to the first gain.
Input /G-SEL To be assigned ON Switch to the second gain.
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(3) Automatic switching gain

The automatic switch gain is valid only when under position control. The switching conditions are set as follows.

Parameter | Switching condition Switching gain Switching waiting time Switching time
Condition A is true First gain Waiting time 1 Pn135 Switching time 1
Second gain Pnl31
n.ooo 2 Condition A is not true Se(;ond gam Waiting time 2 Pn136 Switching time 2
First gain Pn132

Please select "switching condition A" for automatic switching gain from the settings below.

Pn139

Parameter Position control switching condition A Outside position control (no Effective time
switching)
n.oo0o Positioning completed signal Fixed at first gain
[Factory setting] (/COIN)ON
n.oolo Positioning completed signal Fixed at second gain
(/COIN)OFF
n.oo2o positioning near signal Fixed at first gain
(/NEAR)ON With immediate effect
n.oo3o positioning near signal Fixed at second gain
(/NEAR)OFF
n.0o4o Position reference filter output = 0 and Fixed at first gain
reference pulse input OFF
n.oo5o Position reference pulse input ON Fixed at second gain

Automatic switching mode (Pn139.0=2)

Waiting time 1 Pn135
Switching time 1
Pnl131

Condition A
is true

Second
gain

Waiting time 2 Pn136
Switching time 2
Pnl132

Condition A
is not true

Pnl104
Pn105
Pn106
Pnl22
Pn412
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m  The relationship between the waiting time and the switching time when switching gain

Example: In the automatic switching gain mode with the positioning completion signal (/COIN) ON as the condition, it is assumed to switch

from the position loop gain Pn102 to the second position loop gain Pn106.

The/COIN signal of the switching condition is ON, and after waiting for the waiting time Pn135 from the time when the switching condition has

been established, the gain is linearly changed from Pn102 to Pn106 during the switching time Pn131.

Waiting time Switching time

Pn135 Pn131
Pn102

Position loop gain

Pn06

Second position ring

Gain

/COIN
f

Switching condition A is valid

Additional note:

Gain switching can be performed in either PI or I-P control modes (Pn10B=n.c 00 o,oo 1 o).

(3) Related parameters

Speed loop gain Speed Position
Setting range Setting unit Factory setting Effective time
10 ~ 20000 0.1Hz 400 With immediate effect
Speed loop integral time constant Speed Position
Setting range Setting unit Factory setting Effective time
15 ~ 51200 0.01ms 2000 With immediate effect
Position loop gain Position
Pn102 Setting range Setting unit Factory setting Effective time
10 ~ 20000 0.1/s 400 With immediate effect

Filter time constant for the first torque reference

in the first section Speed Position Torque
Setting range Setting unit Factory setting Effective time
0 ~ 65535 0.01ms 100 With immediate effect
model following control gain Position
Setting range Setting unit Factory setting Effective time
10 ~ 20000 0.1/s 500 With immediate effect
model following control gain compensation Position
Pnl42 Setting range Setting unit Factory setting Effective time
500 ~ 2000 0.1% 1000 With immediate effect
Friction compensation gain Speed Position
Setting range Setting unit Factory setting Effective time
10 ~ 1000 1% 100 With immediate effect
Second speed loop gain Speed Position
Setting range Setting unit Factory setting Effective time
10 ~ 20000 0.1Hz 400 With immediate effect
Second speed loop integral time constant Speed Position
Pnl05 Setting range Setting unit Factory setting Effective time
15 ~ 51200 0.01ms 2000 With immediate effect
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Second position loop gain

Position

Setting range

Setting unit

Factory setting

Effective time

10 ~ 20000

0.1/s

400

With immediate effect

Filter time constant for the second torque
reference in the first section

Speed

Position  Torque

Setting range

Setting unit

Factory setting

Effective time

0 ~ 65535

0.01ms

100

With immediate effect

Second model following control gain

Position

Pn148

Setting range Setting unit Factory setting Effective time
10 ~ 20000 0.1/s 500 With immediate effect
Second model following control gain »
. Position
compensation

Setting range Setting unit Factory setting Effective time
500 ~ 2000 0.1% 1000 With immediate effect

Second friction compensation Speed Position

Pnl22 Setting range

Setting unit

Factory setting

Effective time

10 ~ 1000

1%

100

With immediate effect

(4) Related parameters of automatic gain switching

Gain switching time 1

Position

Setting range

Setting unit

Factory setting

Effective time

0 ~ 65535 Ims 0 With immediate effect
Gain switching time 2 Position
Setting range Setting unit Factory setting Effective time
0 ~ 65535 Ims 0 With immediate effect
Gain sw1t.ch1ng waiting Position
time 1
Setting range Setting unit Factory setting Effective time
0 ~ 65535 Ims 0 With immediate effect
Gain sw1t'ch1ng waiting Position
time 2
Pnl36 Setting range Setting unit Factory setting Effective time
0 ~ 65535 Ims 0 With immediate effect

(5) Correlation monitoring

Un014

Display value Content
1 Displays when the first gain is active
2 Displays when the second gain is active

Note: "1" is displayed when the self-tuning function is valid.
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6.8.2 Manual tuning of friction compensation

Friction compensation function is the function of compensating for viscosity friction change and fixed load change.

Friction compensation function may be performed through the advanced autotuning without reference (Fn201), advanced autotuning without

reference (Fn202), one-parameter tuning (Fn203) autotuning friction compensation function.

To manually adjust the parameters, perform the following steps.

(1) Parameters to be set

To use the friction compensation function, set the following parameters.

Parameter

Function

Effective time

n.0ooo
[Factory setting]

The friction compensation function is not used.

n.looo

Use the friction compensation function.

With immediate effect

Pnl21

Pnl123

Pnl124

Pnl125

Friction compensation

. Speed Position
gain
Setting range Setting unit Factory setting Effective time
10 ~ 1000 1% 100 With immediate effect
Friction compensation
coefficient
. tti it Fact tti Effective ti
Setting range Setting uni actory setting ective time
0~ 100 1% 0 With immediate effect
Friction compensation
Frequency Speed Position
compensation

Setting range

Setting unit Factory setting

Effective time

-10000~10000

0.1Hz 0

With immediate effect

Friction compensation
gain compensation

Speed

Position

Setting range

Setting unit Factory setting

Effective time

1 ~ 1000

1% 100

With immediate effect

(2) Operation procedure of friction compensation function

The following describes the procedure for friction compensation function.

Notes:

When using the friction compensation function, set the moment of inertia ratio as correctly as possible (Pn103). If the moment of inertia ratio is
set correctly, it may cause vibration.
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Steps

Description

Restore the following friction compensation parameters to factory settings.
Friction compensation gain (Pn121) —Factory setting: 100

Friction compensation gain (Pn123) —Factory setting: 0

Friction compensation Frequency compensation (Pn124) — Factory setting 0

Friction compensation Frequency compensation (Pn125) — Factory setting 100

ote: Please ensure that the friction compensation frequency compensation (Pn124) and friction compensation
gain compensation (Pnl125) are always set at the factory.
Description

To verify the effect of the friction compensation function, gradually increase the friction compensation
coefficient (Pn123).

Note: Generally, the friction compensation coefticient (Pn123) should be set below 95%.

If the effect is not significant enough, increase the friction compensation gain (Pn121) set by 10% to the extent
that no vibration is generated.

Effect of adjusting parameters

2 o . .
Pn121: Friction compensation gain
Set the parameters for the responsiveness to the external interference. The higher the set value, the better the
responsiveness to external interference, but when the device has a resonance frequency, a set value that is too
high may cause vibration.
Pn123: Friction compensation coefficient
Set parameters for friction compensation effect the higher the setting value, the better the effect, but the higher
the setting value, the more likely the response to vibration. In general, please set the setting value below 95%.
Tuning effect
The tuning result is shown as an example of the waveforms before and after tuning.
Responsiveness is biased due to friction
Stable response due to friction
Small friction compensation
3 Position deviation Position deviation

Large friction

Speed reference of position control Speed reference of position control

Before tuning After tuning
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6.8.3 Current control mode selection function

The current control mode selection function reduces the high-frequency noise when the motor stops. This function is valid in factory setting
mode and is set to work in many occasions. When using this function, please set Pn009 = n.oolo.

Servo drive model that can use this function M1-

Input voltage ’

220V 15B, 20B, 30B

380V 20C, 30C, 45C, 55C, 75C

Pn009

Parameter Meaning Effective time
n.oo0o Select the current control mode 1.
n.oolo After power on again
[Fact(;ry setting] Select the current control mode 2 (Low Noise).

6.8.4 Current gain value setting function

The current gain value setting function adjusts the internal current control parameters of the servo drive based on the speed loop gain (Pn100) to
reduce noise.

By reducing the current gain value (Pn13D) to the factory set value (2000%, ineffective function), the noise level can be reduced. At the same
time, the response characteristics of the servo drive will become worse. Therefore, adjust to the extent that you can ensure response
characteristics. In addition, this function is invalid at the torque control (Pn000 = n.oo20o).

Pnl3D
Current gain value [Speed] [Position]
Setting range Setting unit Factory setting Effective time
100 ~ 2000 1% 2000 With immediate effect

Important notes:

With this change, the response characteristics of the speed loop will also change, thus requiring a new servo tuning.

6.8.5 Speed detection method selection function

The speed detection method selection function smooths the speed of the running motor. Please set Pn009.2 to 1 and select speed detection 2 to
make the running motor speed smoother.

Pn009

Parameter Meaning Effective time

n.o0oo

[Factory setting] Select the speed detection 1.

After power on again

n.oloo Select the speed detection 2.

Important notes:

After the speed detection method is changed, the response characteristics of the speed ring will also change, thus requiring a new servo tuning.
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6.9 Manual tuning

6.9.1 Tuning servo gain

Description of the servo gain

Position control loop Speed control |
peed control loop

[ — 1 Servo motor
Speed Speed mode Move : Speed | _! 1 o
[ reference + , T + N
: Deviation Position loop | = Speed Tf Current [~  Power Av%—(' M)
Vi peed control unit trol conversion [ )
' =p!| counter gain Kp o= Kv. Ti - | control S | —
! | unit unit " '
Time : . ! i !
1 | Electric current | } !
! Speed loo loop ' S
' ! — (B
i L e '\PG/I
: Positionloop 0 be——— | T -
I L L L L L L L L L L e e mmmmmm - J Encoder
| Servo drive
|
Upper device

Kp: Position loop gain (Pn102)

Kv: Speed loop gain (Pn100)

Ti: speed loop integral time constant(Pn101)

Tf: Filter time constant for the first torque reference in the first section (Pn401)

To manually adjust the servo gain, please adjust the servo gain one by one, on the basis of understanding the
composition and characteristics of the servo drive.

In most cases, if one parameter shows large changes, the other parameters must be adjusted again.

The servo drive is composed of three control loops (position, speed and current). The more inner the loop, the more it needs to improve its
responsiveness. Failure to follow this principle results in poor responsiveness or vibration.

Because the current ring algorithm of this driver ensures sufficient responsiveness, the user does not need to adjust the current ring parameters.

Summary

The response characteristics of the servo drive can be improved by manually adjusting the servo gain. For example, position control can shorten
the positioning time. Use manual adjustments in the following situations.

When it cannot be performed smoothly through the advanced autotuning without reference and advanced autotuning without reference

When the servo gain needs to be further improved compared to the result of advanced autotuning without reference and advanced autotuning
without reference

When users have to decide the servo gain and moment of inertia ratio themselves

Start from the factory setting state of servo gain parameters or the gain setting state at the end of advanced autotuning without reference and
advanced autotuning without reference

Notes:

Vibration sometimes occurs when adjusting the servo gain. It is recommended to set the vibration detection vibration alarm as valid (Pn310 =
n.ooo2)

Example of tuning steps (for position control and speed control)

Steps Content
1 Adjust the filter time constant for the first torque reference in the first section (Pn401) and set it as no vibration.
5 Increase the speed loop gain as much as possible in a range where the machinery does not vibrate (Pn100)
Also reduce the speed loop integral time constant (Pn101).
3 Repeat steps 1 and 2 to restore 10% to 20% of the changed values
4 During position control, the position loop gain is increased in the range where the machinery does not vibrate (Pn102).

Additional note:

In the servo gain adjustment, if one parameter is changed, the other parameters also need to be readjusted. Do not make large changes to only
one parameter.

Please use about 5% as a rough standard to slightly adjust each servo gain. Generally, follow the following steps for changing the servo
parameters.

@ When improving the response

(1) Reduce the torque reference filter time parameter

(2) Increase the speed loop gain

(3) Reduce the speed loop integral time constant

(4) Increase the position loop gain
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@ Reduce the response and prevent vibration and overshooting
(1) Reduce the position loop gain

(2) Increase the speed loop integral time constant

(3) Reduce the speed loop gain

(4) Increase the torque filter time parameter

Servo gain to be adjusted
The response characteristics of the servo drive can be adjusted by setting the following servo gains.

@ Pn100: Speed loop gain

Parameters that determine the speed loop responsiveness. Due to the low responsiveness of the speed loop, it becomes a delay factor of the outer
position loop, so overshooting occurs or the speed reference vibrates. Therefore, within the range of no vibration of the mechanical system, the
larger the set value of the speed loop gain, the greater the stability of the servo system and the better the responsiveness.

@ Pn101: speed loop integral time constant
To make the driver responsive to tiny inputs, the speed loop contains an integral link. Since this integral link is a delay link for the servo system,
when the integral time parameter is set too large, overshooting or extended positioning time will occur, making the responsiveness worse.

@ Pn102: Position loop gain

The responsiveness of the servo drive position loop is determined by the position loop gain. The higher the setting of the position loop gain, the
higher the responsiveness and the shorter the positioning time. In general, the position loop gain cannot be increased to a range beyond the
intrinsic vibration frequencies of the mechanical system. Therefore, to set the position loop gain to a larger value, it is necessary to improve the
machine rigidity and increase the inherent vibration frequency of the machine.

@ Pnd01: Filter time constant for the first torque reference in the first section
In the torque reference filter, there is a serial delay filter and a notch filter, each acting independently.
The notch filter uses Pn408 to switch valid / invalid.

Torque-type
function switch
Pn408

Second torque

Pre-filtering > Second torque filter First notch ~ Second notch g, Postfiltering
torque reference reference filter in the second filter v filter P torque reference
in the first segment Pn409 Pn40C
segment PndOF Pn40A Pn40D

Pn401

First-order delay filter Second-order delay filter Notch filter Notch filter

s The second torque reference filtering in the second section is invalid when the set value of Pn40F is 5000 (factory setting), and is valid when it is less than

1
1
|
|
|
|
|
|
I
1
Pnd01 Pndo0B PndoOE 1
1
|
1
|
1
|
1
|
1
5000. |

N Y I

(1) Torque reference filter

When the machine may vibrate due to the servo drive, the vibration may be eliminated if the following torque reference filtering time parameters
are adjusted. The smaller the value, the more responsive the control, but subject to machine conditions.

Filter time constant for the first torque reference in the first section

Setting range Setting unit Factory setting Effective time

0 ~ 65535 0.01ms 100 With immediate effect

Second torque reference filter frequency in the second section

Setting range Setting unit Factory setting Effective time

100 ~ 5000 1Hz 5000* With immediate effect

Q value of second torque reference filter in the second section

Pn410 Setting range Setting unit Factory setting Effective time

50 ~ 100 0.01 50 With immediate effect
*When set to 5000, the filter becomes invalid
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(2) Notch filter

Notch filter is a filter used to remove the specific vibration frequency components caused by the resonance of the ball screw shaft.

The gain curve is shown in the figure below, with a specific frequency (hereinafter called the notch frequency) in a notch shape. Through this characteristic, the
frequency component near the notch frequency can be eliminated or reduced.

The notch filter is set by three parameters: notch filter frequency, notch filter g-value and notch filter depth. The Q value of notch filter and the depth of notch filter
are described below.

* Q value of notch filter
The Q value of the notch filter refers to the set value that determines the width of the filter frequency relative to the notch filter frequency. The width of the
depression varies depending on the Q value of notch filter. The larger the value of the notch filter Q value, the stronger the depression, and the narrower the width

of the filter frequency.
The frequency characteristics of the notch filter change due to the Q value of the notch filter, as shown below.
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* Notch filter depth

The notch filter depth refers to the set value of the filter frequency depth relative to the notch filter frequency. The depth of the depression varies with the notch
filter depth. The smaller the depth value of the notch filter is, the deeper the depression is, and the higher the vibration suppression effect is. But being too small
will actually increase the vibration.

When the depth of notch filter is set to d = 1.0, the notch filter becomes invalid. The frequency characteristics of the notch filter change due to the notch filter
depth, as show

Frequency (Hz)

d=1.0 ¢ Notch filter invalid 3
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| I I
| | 1 |
| |
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d=05
20 == d=03 _ ]
Decrement [dB] : d = J :
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i 1 | i 1 1 I (|
d = 0 (Factorydefault) il i N i il i n |
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Important notes:
‘Do not set the notch filter frequency (Pn409 or Pn 40 C) to the response frequency close to the speed loop. The frequency should be set at least 4 times the speed

loop gain (Pn100) (but Pn103 should be set correctly). If the setting is incorrect, mechanical damage may occur due to vibration.
- Be sure to change the notch filter frequency when the motor stops (Pn409 or Pn40C). If changes are made during motor operation, vibration may occur.
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Approximate standard for manual tuning of servo gain

When manually adjusting parameters, please fully understand the contents of the user manual and use the following formula as the general
standard. Even if the state is stable in the servo motor stop, it may become unstable if the operation reference is entered Therefore, when
adjusting the servo gain, you must input the operation reference to make the servo motor run while making the adjustment.

Stable tuning level: A well-balanced set value between parameters.
When the load rotational inertia is large and the mechanical system contains vibration factors, if the set value is not increased to some extent, the
machine vibration will occur.

Critical tuning level: A set value that influences the interaction between parameters.

Depending on the machine conditions, overshooting and vibration may occur, leading to movement instability.

When the critical tuning level is exceeded, the action will be more unstable, and there is a danger of abnormal vibration of the motor shaft and
large reciprocating movement.

Therefore, do not exceed the critical tuning level when setting.

When using torque reference filters, secondary torque reference filters, and notch filters simultaneously, the interference between each filter and
the speed loop gain will overlap, so greater margin must be left when adjusting.

Important notes:
-For the approximate standard of the following tuning level, Pn103(moment of inertia ratio) must be set correctly according to the actual
machine.

@ Pnl0B = n.0o0o (PI control)
* Speed loop gain (Pn100 [Hz]) and position loop gain (Pn102 [/s])
Stable tuning level Pn102 <2xPn100/4

Critical tuning level Pn102 < 2xPn100

* Speed loop gain (Pn100 [Hz]) and speed loop integral time constant(Pn101 [ms])
Stable tuning level  Pn101 > 4000/ (2xPn100)

Critical tuning level Pnl101 > 1000/ (2xPn100)

* Speed loop gain and (Pn100 [Hz]) Filter time constant for the first torque reference in the first section (Pn401 [ms])
Stable tuning level  Pn401 < 1000/ (2xPn100x4)

Critical tuning level Pn401 < 1000/(2xPn100)
« speed loop gain (Pn100 [Hz]) and Second torque reference filter frequency in the second section (Pn40F [Hz])
Critical tuning level Pn40F > 4xPn100

(Note) Please use the Q value of the second torque reference filter in the second section (Pn410) = 0.70.
* Speed loop gain (Pn100 [Hz]) and frequency for the first notch filter (Pn409 [Hz])

Critical tuning level Pn409 [Hz] >4xPn100 [Hz]

4 Upon I-P control during Pn10B = n.oolo (I-P control),

the relationship between the speed loop integral time constantand the speed loop gain and position loop gain is different from that of PI control,
while the relationship between other servo gains is the same as that of PI control.

* Speed loop gain (Pn100 [Hz]) and speed loop integral time constant(Pn101 [ms])

Stable tuning level Pn100 [Hz] > 320/Pn101 [ms]

* Position loop gain (Pn102 [Hz]) and speed loop integral time constant(Pn101 [ms])

Stable tuning level Pn102 [/s] £320/Pn101 [ms]

Additional note: About the selection of the speed loop control method (PI control /I-P control)

Usually, I-P control is effective for high-speed positioning and high-speed, high-precision machining applications. Through I-P control, you can
use a lower position loop gain than PI control to shorten positioning time and reduce the reduction of arc radius. However, if you convert from
mode switching (such as input signal/P-CON) to proportional control (P control) to achieve the desired application, then PI control is usually
used.

@ Representation of the decimal points about the parameter

For M1 series servo drive, the parameters are indicated with decimal points in the panel operator and manual.

For example, Pn100 (speed loop gain) is represented as Pn100=40.0, indicating a set value of 40.0 [Hz]. The general criteria for the following
tuning level also include

decimal point. Example: Speed loop gain (Pn100 [Hz]), speed loop integral time constant(Pn101 [ms]), Stable tuning level Pn101 >
4000/(2xPn100), and when Pn100 = 40.0 [Hz], Pn101 =4000/(2x40.0) =~ 15.92 [ms].
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*  Model following control

Using model following control can improve responsiveness and shorten positioning time. Model following controls can be used for only position
control.

Typically, the parameters used in this function are automatically set at the same time as the servo gain, either by autotuning or one-parameter
tuning.

In the following cases, please manually tune:

» When you are not satisfied with the tuning result of autotuning or one-parameter tuning

* When further responsiveness is needed compared to the tuning results of autotuning or one-parameter tuning
* When the user has to decide the servo gain or model following control parameters

The block diagram of model following control is shown below:

Speed

Speed mode

reference Model following control

mKp. mVFF. mTFF

Time Speed feedforward Torque feedforward

: Speed [ e i —\ : ' Servo motor
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' | He(PG)
: Positionloop —1 'T =
'
1

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Encoder

| servo drive

Upper device

Kp: Position loop gain (Pn102)
Kv: Speed loop gain (Pn100)
Ti: speed loop integral time constant(Pn101)
Tf: torque reference filter time parameter (Pn401)
mKp: model following control gain (Pn141)
mTFF: Model following control bias (forward direction) (Pn143)
Model following control bias (reverse direction) (Pn144)
mVFF: Model following control speed feedforward compensation
. (Pn147)
@ Example of manual adjustment steps

An example of the tuning steps when using the model following control is showu veiow.

(1) Considering the simultaneous use of the friction compensation function, the parameters of the friction compensation function must be set.
(2) Adjust the servo gain.

Set the inertia ratio correctly, refer to the general manual adjustment standard of servo gain, and set the position loop gain within the range of
stable tuning level (Pn 102).

(3) Improve the following control gain in a range where no overshooting and vibration occurs (Pn141).

(4) When overshooting occurs, or when the response to forward and reverse is different, fine tuning is performed through model following
control bias (forward direction) (Pn143),

model following control bias (reverse direction) (Pn144), and model following control speed feedforward compensation (Pn147).

@ Related parameters

¢ Pn140: Model following control switch

* Pn141: model following control gain

* Pn143: Model following control bias (forward direction)

* Pn144: Model following control bias (reverse direction)

* Pn147: Model following control speed feedforward compensation

* When the model following control switch uses the vibration suppression function ( Pn140 = n.oolMor Pn140 = n.oo2o), be sure to set it as
Pn140 = n.oool.

Pn140

Parameter Meaning Effective time

n.ooo0

[Factory setting] Model following control is not used.

n.oool Model following control is used.

n.0o0o . . . With immediate effect
[Factory setting] No vibration suppression

n.oolo Use vibration suppression function for the specific frequency

n.0o2o Use vibration suppression function for two different frequencies

158



6.9 Manual tuning

* Model following control gain

The model following control gain determines the responsiveness of the servo system. If the model following control gain is improved, the
responsiveness is enhanced and the positioning time is shortened.

Model following control gain
Setting range Setting unit Factory setting Effective time
10 ~ 20000 0.1/s 500 With immediate effect

The responsiveness of the servo system depends on this parameter, but not on Pn 102 ( position loop gain).
For the machine whose model following control gain cannot be set too large, the position deviation depends on the model following control gain.

For the less rigid machinery whose model following control gain cannot be set too large, position deviation overflow alarm may occur during
high-speed operation. At this time, if the value of the Pn520 parameter is set too large, the detection of the alarm will become difficult.
Pn520 shall be set up as follows:

_ Maximum feed speed [reference unit /5]
PnS20 = o) x20
Pn520
[Alarm value of position deviation overflow
Setting range Setting unit Factory setting Effective time

1 ~ 1073741823

1 reference unit

41943040

With immediate effect

* Model following control bias (forward direction), model following control bias (reverse direction)

For different forward and reverse responses, please fine-tune with the following parameters. If the set point is reduced, although the
responsiveness is slower, it is not easy to produce overshooting.

Pn143

[Model following control bias (forward direction)
Setting range Setting unit Factory setting Effective time
1 ~ 10000 0.1% 1000 With immediate effect
Pnl44
Model following control bias (forward and reverse direction)
Setting range Setting unit Factory setting Effective time
1 ~ 10000 0.1% 1000 With immediate effect

* Model following control speed feedforward compensation
Even if the model following control gain, model following control bias (forward direction), and model following control bias (reverse direction)

are adjusted, overshooting still occurs. Improvement can be achieved by adjusting the following parameters.
If the set point is reduced, although the responsiveness is slower, it is not easy to produce overshooting.

Pn147

[Model following control speed feedforward compensation

Setting range

Setting unit

Factory setting

Effective time

1 ~ 10000

0.1%

1000

With immediate effect

* Model following control type selection tracking
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6.9 Manual tuning

Pnl4F
Parameter Meaning Effective time
n.ooo0 Select Model following control Type 1.

After power on again
n.oool [factory setting] Select Model following control Type 2.

6.9.2 General function for tuning
General function for tuning is a function used in combination with the manual tuning. With this function, you can improve the tuning result.

Feedforward
Feedforward is the function of performing feedforward compensation to shorten the positioning time during position control.

Pn109
Feedforward
Setting range Setting unit Factory setting Effective time
0~ 100 1% 0 With immediate effect
Pnl10A
Feedforward filter time constant
Setting range Setting unit Factory setting Effective time
0 ~ 6400 0.01ms 0 With immediate effect

(Note) If the feedforward set value is too large, it may cause mechanical vibration. Please drop the settings to below 80%.

Torque feedforward
Torque feedforward can be used to reduce positioning time. The position reference on the upper device side is differentiated to generate a
reference, which is sent together with the speed reference to the servo drive.

(1) Example of connection to the upper device

The speed reference from the upper device is connected to V-REF (CN1-44, 42), and the torque feedforward reference is connected to T-REF
(CN1-40, 38).

When the servo drive performs the speed control:

Upper device Servo drive (during position control)

TREF Pn400 Pn415
. —_
Pn300 Pn002.0
V-REF Servo mot
+ gt
‘B Y Aa M
’e Specd b
o T T
Pn000.1 Pn00D. 1

Pn200.0 Pn218 Pn20E Pn216 Position contro
Clearinput Pn210 Pn217

Current feedback

Speed feedback

Position loop gain

Pn212

Kp & pos
KEE ¢

COIN
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6.9 Manual tuning

When the servo drive performs the position control:

Upper device

servo drive (during position control)

T-REF

Pn400
]

Pn300

- Servo mot
Syt P A M
Pn000.1
Pn200.0 Pn218 Pn20E Pn216 T
Pn210 Pn217
CLR 1
ca
[Fewer]. Spec bk
Ln:.)m o
Pn212

KEF

(2) Related parameters

COIN

The torque feedforward is set through Pn002, torque reference input gain (Pn400), and T-REF filtering time constant (Pn415).
At the factory, Pn400 is set to "Pn400=30", so when the torque feedforward value is set to "+ 3V", it is "+ 100% torque (rated torque)".

Parameter

Pn002

Meaning

Effective time

n.ooo0
[Factory setting]

T-REF no allocations

n.ooo2

Use T-REF as a torque feedforward input.

After power on again

Pn400
Torque reference input gain
Setting range Setting unit Factory setting Effective time
10 ~ 100 0.1V 30 With immediate effect

Notes:

1. When the torque feedforward reference is too large, the overshooting will occur. Please observe the response while setting appropriately.
2. Cannot be used simultaneously with "torque limit using analog voltage reference".

T-REF filtering time constant Speed|
Setting range Setting unit Factory setting Effective time
0 ~ 65535 0.01ms 0 With immediate effect
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Speed feedforward

Speed feedforward is a function that shorten the positioning time, which is effective when the servo drive performs position control.

The reference generated by differentiating the position reference on the upper device side is sent together with the position reference to the servo
drive.

(1) Example of connection to the upper device
The position reference from the upper device is connected to PULS and SIGN (CN1-41, 43, 37, 39), while the speed reference is connected to V-
REF (CN1-44, 42).

Upper device
PP Servo drive (during position control)

T-REF

V-REF [ —

Pn207.1

PULS, SIGN

Pn200.0 Pn218 Pn20E Pn216
L P Pn210 Pn217

Encoder divided Position
pulse ouput l_l feedbac) Speed feedback
Freque| ENC

aivision]
Pn212

COIN

(2) Related parameters

The speed feedforward is set through Pn207.1 and the speed reference input gain (Pn300).
At the factory, Pn300 is set to Pn300 = 600, so when the speed feedforward value is set to 6V, it is the rated speed

Pn207

Parameter Meaning Effective time
n.oo0o . V-REF no allocations
[Factory setting] After power on again
n.oolo Use V-REF as a speed feedforward input.
Pn300
[nput gain speed reference [Speed| [Position]  [Torque

Setting range Setting unit Factory setting Effective time
150 ~ 3000 0.01vV 600 With immediate effect

Notes:
When the feedforward reference is too large, the overshooting occurs. Please observe the response while setting appropriately.
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At the P (proportional) control
Select the P-controlled action from the upper device by using the input signal ( /P-CON).

If the "0" reference continues in the speed control mode, the speed control section will become PI control, and the motor may act due to the
integration effect. To prevent this from happening, switch the PI control to the P control.

However, when set to the speed control with zero clamping, this function is usually not required because of the position loop.
When /P-CON signal is turned on, it becomes P control. The P control action is set through Pn000.1 and input signal (/P-CON).

(1) /P-CON input signal
Use /P-CON for the switching signal of PI control /P control.

Signal name Connector pin number Setting Meaning
CN1-9 OFF (H level) Change to PI control (proportional/integral control)
Input /P-CON F .
[Factory setting] ON (L-level) Change to P control (proportional control)

(2) Control mode

(2) Control mode and P control input signal
When the control mode is speed control or position control, it can be switched to P control.

Pn000

Parameter Control mode selection Switch to P control
It can be switched by factory settings
[Fac:lo.ll':‘ymsoefting] Speed Control (CN1-9 = /P- CON)

)Assign /P-CON to other terminals as

n.oolo Position control required.

n.0020 Torque control It cannot be switched

n.0o3o internal set speed control

n.oo4o internal set speed control = speed control

n.0o50 internal set speed control = position control

n.oo6o internal set speed control =] torque control Please assign /P-CON to any terminal in
CN1-8, 9, 10,

n.0070 Position control & speed control 12,30, 33 and 34.

n.0080 Position control ¢ torque control

n.0090 Torque control & speed control

n.00AD Speed control = speed control with zero clamping

n.0oBo Position control & position control with reference pulse suppression function
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6.9 Manual tuning

Setting of the mode switch (P control / PI control switch)

Mode switch is the function of automatic P control and PI control switch.

The switching condition is set by Pn10B.0, and the switching condition value is set by Pn10C, Pn10D, Pn10E, and Pn10F.

After setting the switching conditions with the parameters, the overshooting during acceleration and deceleration can be suppressed and the

setting time can be shortened.

Without mode switch

With mode switch

Motor speed

E overshooting

reference

Actual action of the servo motor

oV

ershooting

Adjustment lime[

Motor speed

Adjustment time

"‘

Time

( 1 ) Related parameters

Select the switching condition of the mode switch by Pn10B.0.

Pn10B

Parameters that set conditional

Parameter Select the mode switch Effective time

values

n.0oo0 . Conditional on internal torque references Pn10C

[Factory setting]
n.oool Conditional on the speed reference. Pn10D o )
With immediate

n.ooo2 Conditional on the acceleration. Pnl10E effect

n.ooo3 Conditional on the position deviation Pn10F

n.ooo4 The mode switch is not selected -

m  Set parameters for switching condition values

Mode switch (torque reference)

Speed

Position

Pn10C

Setting range Setting unit Factory setting Effective time
0 ~ 800 1% 200 With immediate effect
Mode switch (speed reference) Speed Position

Setting range Setting unit Factory setting Effective time
0 ~ 10000 1min-1 0 With immediate effect
Mode Switch (acceleration) Speed Position

Setting range Setting unit

Factory setting

Effective time

0 ~ 30000 1min-1/s

0

With immediate effect

Mode switch (position deviation)

Position

Pnl10F Setting range Setting unit

Factory setting

Effective time

0 ~ 10000 1 reference unit

0

With immediate effect
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(2) When the internal torque reference is used as the switching condition of the mode switch [factory setting]
When the torque reference exceeds the torque set in Pn10C, the speed loop will switch to P control.
The factory torque reference value is set to 200% at the factory.

Speed

+Pn10C

Torque reference

-Pn10C

Speed reference

Motor speed

Time

torque reference

........... J

- g -

Tl
[
L)
Pl control | P | Pl control

(3) When the speed reference is used as a switching condition for the mode switch
When the speed reference exceeds the torque set in Pn10D, the speed loop will switch to P control.

Speed reference

Speed

Pn10D

Motor speed

Time

Pl |

P Control Pl control

(4) When acceleration is used as the switching condition of mode switch
When the speed reference exceeds the torque set in Pn10E, the speed loop will switch to P control.

Speed

+Pn10E
Acceleration 0

-Pn10E

Speed reference
Motor speed

Motor speed

\j Time

I SIS S

1 1
[
[
Pl control | P | Pl control

-

(5) When the position deviation is used as the switching condition of the mode switch.

When the position deviation exceeds the torque set in Pn10F, the speed loop will switch to P control. This setting is only valid for position

Speed ¢

Position deviation <

Speed reference

control.

Motor speed <

Pn10F

Time

P Control ¢ I PI control <!

165



MChapter VII

Utility function (Fnxxx)



/? SEIR TR

LEAD-MOTION

7.1 List of utility functions

7.1 List of utility functions

Utility function refers to the functions related to the operation and tuning of the servo motor.
Utility functions are displayed on the panel beginning with Fn
Below is a list of utility functions.

Fn number Function description

Fn000 EDisplay alarm record

SR (OG Run

Fn003 %Origin search

Fn004 %Pro gram JOG run

Fn005 Elnitialization of parameter settings

Fn006 %Dclctc alarm record

Fn008 Elnitialization of absolute encoder, encoder alarm reset

Fn009 %Autotuning of analog speed/analog torque reference offset

Fn00A %Manual adjustment of speed reference offset

Fn00B iManual tuning of torque reference offset

Fn00C EAdjust the bias of analog volume monitoring output

Fn00OD %.Adjust the gain of analog volume monitoring output

FnOOE EBias tuning of the motor current detection signal - automatic

FnOOF iBias tuning of the motor current detection signal - manual

Fn010 %Parameter write disabled

Fn012 %Display MCU and FPGA software versions, driver power levels

Fn013 %Set the upper limit of multiturn in case of "inconsistent alarm of upper limit of multiturn (A.CCO0)"

FnO15 nertia ratio identification

Fn01B Elnitialization of the detection value for the vibration detection

Fn030 §SOftwarc reset

Fn200 %Set a self-tuning level

Fn201 iAdvanced autotuning without reference

Fn202 EAdvanced autotuning without reference

Fn203 %One—parameter tuning

Fn204 EAnti-resonance control function

Fn205 §Vibration suppression function

Fn206 |2

Fn207 §Onlinc vibration monitoring
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7.2 Display alarm record (Fn000)

7.2 Display alarm record (Fn000)

The servo drive alarm recording function can record 10 alarms that have occurred recently

Alarm numbers and time stamps can be viewed through alarm records.

When the same alarm occurs continuously, if the interval between alarms is less than 1 hour, it will not be saved, and if it exceeds 1 hour, all

alarms will be saved.

The timestamp refers to the duration measured in 100ms units after the control power supply and main circuit power supply are connected, and

displays the total running time when an alarm occurs.

The alarm record cannot be cleared by resetting the alarm or cutting off the main circuit power supply of the servo drive.

The alarm record can be cleared by Fn006 (Clear Alarm Record).

(1) Operating steps

Steps

Panel display

MoD

Description

iPress the MOD key to select utility function.

iPress the UP or DOWN key until the panel displays Fn000.

PPress the DATA/SHIFT key again for about 1S and the panel
displays the latest alarm.

iPressing the DOWN key once will display an old alarm back.

] ,— '—, VAN Vv iPress the UP key once to display a new alarm.
3 I L 9 U ‘The larger the number on the left, the older the alarm is
! displayed.
[ 1 < iPress the DATA/SHIFT key and the panel displays the last 4
4 q L{ S 5 © digits of the timestamp.
= ) < . )
5 1 m Press the DATA/SHIFT key and the panel displays the middle 4
- | 0 © digits of the timestamp.
— N <] .
6 ’_,' ]_l iPress the DATA/SHIFT key and the panel displays the first 2
I[N © digits of the timestamp.
< .
7 | — M iPress the DATA/SHIFT key to return the display of the alarm
I, [ J © number.
~ < Press the DATA/SHIFT key again for about 1S to return a
8 ’C 1 display of Fn000.
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7.3 JOG run (Fn002)

7.3 JOG run (Fn002)

JOG operation is to execute speed control function through panel buttons. The servo motor action can be confirmed by JOG running.

The overtravel prevention function is invalid during JOG running. Please perform JOG running within the operating range of the machine.

(1) Confirmation matters before JOG execution

Before JOG run, confirm the following:

The parameter writing forbid function (Fn010) is not set to "no writing".

Main circuit power supply ON
No alarm
The servo is OFF

JOG speed is set through the parameter Pn304.

JOG speed | Speed | | Position | | Torque |
Setting range Setting unit Factory setting Effective time
0 ~ 10000 Imin-10] 500 With immediate effect

(2) Operating steps

Steps Panel display

Description

Press the MOD key to select utility function.

(] N N

Press UP or DOWN key to display Fn002 on the panel.

Press (DATA/SHIFT) key about 1s and the panel is displayed
on the left.

MoD

Press MOD to enter the servo ON state.

IPress the UP key, and the motor turns forward.
Press the DOWN key, and the motor reverses.
The motor rotates at the speed set by Pn304.

Press MOD to enter the servo OFF state.

Press the DATA/SHIFT key for about 1 second to turn the
servo OFF.

Press MOD to enter the servo OFF state.

- |
e

Press the DATA/SHIFT key for about 1S to return the display
of Fn002

8  |After the JOG run is completed, reconnect the power supply to the servo drive.
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7.4 Origin search (Fn003)

Origin search is a function that determines the origin within 1 turn and stops at that position.

This function is used when the motor shaft and mechanical position are required.

The origin search is performed in the unbound coupling state.

"No forward drive" (P-OT) and "no reverse drive" (N-OT) are invalid when the origin search is executed.

The motor speed for the origin search execution is 60min-1.

(1) Confirmation matters before execution
Before origin search run, confirm the following:

The parameter writing forbid function (Fn010) is not set to "no writing".

No alarm
The servo is OFF
(2) Operating steps
Steps Panel display Description
Cl_rnrnr e -
1 1l il © Press the MOD key to select utility function.
- — 1 —| = W
Il I ] ] I - |
2 ‘(w11 (L © @ Press UP or DOWN key to display Fn003 on the panel.
3 : I _ I~ < Press (DATA/SHIFT) key about 1s and the panel is displayed|
| ] Il [ (@) on the et
4 - I _ I~ || e Press MOD key and servo ON, and the panel is displayed on|
| B () (] T @ the left.
— - Press the UP key and the motor will turn forward.
5 : I _ |1 || e <1 Press the DOWN key to reverse the motor.
N N Ul [ @ @ The motor rotation direction can be changed by setting
- o Pn000.0.
p \ The servo motor will turn into a blinking display after the
: _ AV origin search is completed.
6 Ayl
~ — - © © The servo motor will enter the servo lock state at the origin|
(Flashing display) ulse position.
7 l: - g :l' - Press the DATA/SHIFT key again for about 1S to return a
i UL () [ © display of Fn003.
8 When the origin search is complete, reconnect the power to the servo drive.

170



%

SEIR TR

LEAD-MOTION

7.5 Program JOG run (Fn004)

7.5 Program JOG run (Fn004)

The program JOG run is the function of continuous operation in a preset operation mode.

The program JOG can set the movement distance, movement speed, acceleration and deceleration time, waiting time, movement number.

The program JOG is the same as JOG (Fn002), without the need to connect the upper device, and can confirm the action of the servo motor and
perform simple positioning action.

(1)

Confirmation matters before execution

Before program JOG run, confirm the following:

)

3)

The parameter writing forbid function (Fn010) is not set to "no writing".
No alarm
The servo is OFF

Within the safe operating range and safe operating speed of the machine, set the moving distance and moving speed.

No overtravel occurred

Supplementary item

No external input pulse references are received during program JOG run.

The overtravel prevention function takes effect

When using the absolute encoder, SEN signal is always valid, so no input is required.
The reference pulse input magnification switching function is invalid.

Program JOG running mode

. Acceleration time ;
Waiting time Waiting time

; .
1 ! 1
I 1

Press Akey  —P) —p —p

Pn535 Pn534 Pn535 Pn535

Pn530 0 = 0 (Waiting time Pn535— Forward movement Pn531) x movement times Pn536
Movement times Pn536
1
1
! Pn531 Pn531
Movement N . .
times Pn533 Moving distance Moving distance Moving distance
Speed line 1 1
diagram ! !
1 1
Speed 0 : : T

Servo motor running
status

(Stop) (Forward) (Stop) (Forward) (Stop)

(Forward)
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7.5 Program JOG run (Fn004)

Pn530. 0

(Waiting time Pn535— Forward

Pn531) x times Pn536

Speed line
diagram

Movement times Pn536

Al

Speed 0

Movement times
Pn533

Press V key

! 3 ! 1
| 1 1 [l 1
i Pn531 . ! Pn531 ! :
: Moving distance 1 ] Moving distance ] 1
1 1 ] 1
: 1 [ ] 1
| 1 1 1 1
1 1 1 [l 1

————— == e e -
1 1 1 1 1 1 !
1 i ! 1 1 1
1 1 1 1 1 1
™ b ‘¢ » 1 ¢ »!
ll ! 1 1 D g
Waiting time Acceleration time Waiting time Waiting time
Pn535 Pn534 Pn535 Pn535

Pn531

Moving distance

Servo motor running
status

(Stop) (Reverse) (Stop)

(Reverse)

(Reverse)

Pn530.0 = 2

(Waiting time Pn535— Forward movement Pn531) x movement times Pn536
(Waiting time Pn535— Forward movement Pn531) x movement times Pn536

Movement times Pn536

Movement times Pn536

A

1 1
' Pn531 ! Pn531

Pa

Acceleration time

P Waiting time
o o Waiting time Pn534 e
t?ﬁl‘;e:égg Moving distance Moving distance Pn535 Pn535

Speed line ! [ ¢ ! 1 1

diagram : : ] | I s ¢ > :
i ' '
Speed 0 . : : T T T T
I 1 1 ! 1 1

Press A key gl » > J ! —— | — Moving speed
Waiting time Acceleration time 2o o o ' Pn533
Pn534 s M"V‘"g d‘S“‘“C? Moving distance
Pn535 Pn535 1 i
Servo motor

running status

(Stop)

(Forward)

(Stop)

(Forward)

(Stop) (Reverse)

Pn530.0 = 3

(Waiting time Pn535— Forward
(Waiting time Pn535— Forward

movement Pn531) x movement times Pn536
Pn531) x times Pn536

Speed line
diagram

Press V key

Speed 0

Movement times Pn536

A

Movement times Pn536

s

Waiting time

Acceleration time

Pn534

Waiting time
Pn535
M

Waiting time

Pn535

I 1
' Pn531 !

Moving distance

Pn531

. . Moving distance
Moving distance

Pn533

Pn531
Moving
distance

Pn531

Moving distance

|
1
|
: 1 1
h !
Waiting time
Acceleration time Pn535

Moving speed Pn534
Pn533

Servo motor
running status

(Stop)

(Reverse)

(Stop) (Reverse)

(Stop) (Forward) (Stop)

(Forward)
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(Waiting time Pn535 — Forward movement Pn531 — waiting time Pn535 — Reverse movement Pn531)
Pnb30.0 = 4 Movement times Pn536
Movement times Pn536
| Pn531 |
Moving speed
Moving distance
Moving disance Pn533
Speed line ! ! :
diagram ' : : . 1
Speed 0 . L L
: : 1 1 :
Lo Lo
1 1
Press Akey J Moving speed

Pn531

, >
Waiting time Waiting time

Pn535 Acceleration time Pn535
Pn534

Moving distance

Pn533

Servo motor running
status

(Stop) (Forward) (Stop) (Reverse) (Stop)
(Waiting time Pn535 — Reverse movement Pn531 — waiting time Pn535 — Forward movement Pn531)
Pn530.0 = 5 * Movement times Pn536
Movement times Pn536
Acceleration time I H
Waiting time Pn534 Waiting time ' Pn531 ,
Pn535 Pn535 Moving distance Moving distance

Speed line Press Akey g g i y ; i ! Pn533
diagram 1 1 1 1 I 1 |
1 1 1 1 I 1 |
1 1 1 1 I 1 h
Speed 0 T T "
! 1
1

Moving speed

Pn531 Pn533

Moving distance

Servo motor running

Additional note:

status
(Stop) (Reverse) (Stop) (Forward) (Stop)
*When Pn530.0 = 0/1/4/5, Pn536 is set to 0, which can run for unlimited times.
*When Pn530.0 = 2, it cannot run for unlimited times.
(4) Related parameters
[Program JOG run switch [Speed| [Position]  [Torque

Setting range Setting unit Factory setting Effective time
0000 ~ 0005 O 0000 With immediate effect
Program JOG movement distance [Speed| [Position]  [Torqud

Setting range Setting unit

Factory setting

Effective time

1 ~ 1073741824 1 reference unit

32768

With immediate effect

[Program JOG movement speed

IPosition |

[Speed

|T0rque|

Setting range Setting unit

Factory setting

Effective time

1 ~ 10000 1min-10

500

With immediate effect
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7.5 Program JOG run (Fn004)

Program JOG acceleration and

deceleration time

|Speed| lPosition] |T0rque|

Setting range Setting unit Factory setting Effective time
2 ~ 10000 1ms 100 With immediate effect
Programs JOG waiting time [Speed | [Position]  [Torque]

Setting range

Setting unit

Factory setting Effective time

(2) Operating steps
Steps [Panel display

0 ~ 10000 1ms 100 With immediate effect
Program JOG movement times [Speed| [Position]  [Torque
Setting range Setting unit Factory setting Effective time
0 ~ 1000 1 time 1 With immediate effect
Key Description

1 ( ,: _ = ) MOD Press the MOD key to select utility function.
U 1 [ @
( 1~ i ] AV Press UP or DOWN to switch to Fn004
2 - - —
(] W] [ @ @®
3 f __ ’:’ | ,'_lI I~ C:) Phresls thATA/ SHIFT) key about s and the panel is displayed on|
N ) ) [ the left.
4 ] ,|_'j I~ % Press MOD key and servo ON, and the panel is displayed on the
[ [ ] left.
Press the UP key or DOWN key that conforms to the initial
action direction of the running mode, and the action starts after
5 = el Moo A N the set waiting time.
[l ] [N OI0IO . .
L2 ] B LI Press MOD key during operation, and the servo enters OFF
state, and the motor stops running.
During operation, press the DATA/SHIFT key for about 1
second to return to step 2.
The program JOG ends, and the display returns to the left image
after flashing "End".
6 (S e , .
I ol Press MOD during operation, and the servo enters OFF state and|
A 1= 1= 1= returns to Step 3.
During operation, press the DATA/SHIFT key for about 1
second to return to step 2.
7  iAfter finishing the program, reconnect the power to the servo drive.
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7.7 Delete alarm record (Fn006)

7.6 Initialization of parameter settings (Fn005)
This function can restore parameters to factory settings.
Parameter setting initialization must be performed when the server is OFF and cannot be performed when the server is ON.
After initialization, reconnect the power to the servo drive.
(1) Confirmation matters before execution
Before initializing parameters, confirm the following items:
The parameter writing forbid function (Fn010) is not set to "no writing".

The servo is OFF

(2) Operating steps

Steps | Panel display Key Description
— —T—1—) MOD
1 ,'— I ,’ 'f U U @ Press the MOD key to select utility function.
— —T—T— AV
2 ”— e "' 'j ,'_} '—, @ @ Press UP or DOWN key to display Fn005 on the panel.
— < .
3 [ | 1 U Press (DATA/SHIFT) key about 1s and the panel is displayed
U U L ©ontheleft.
— MOD Press MOD key to initialize parameters.
4 "—' ” I ” ”— @ After the initialization is finished, "donE" flashes and returns|
" = to the display on the left.
5 iAfter the initialization of the parameter settings ends, power on the servo drive again.
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7.7 Delete alarm record (Fn006)

7.7 Delete alarm record (Fn006)

This function can clear the alarm record of the driver.

The alarm record can only be deleted by executing Fn006. The alarm record cannot be deleted even if the alarm is reset or the power supply of

the driver is cut off.

(1) Confirmation matters before execution

Before clearing the alarm record, confirm the following:

The parameter writing forbid function (Fn010) is not set to "no writing".

(2) Operating steps

Description

Steps Panel display Key
1 —V_ i % Press the MOD key to select utility function.
(NN ][]
— —T T NV
2 _|_ 11 Press UP or DOWN key to display Fn006 on the panel.
P @ @
— <
3 "_ "~ " = @ Press (DATA/SHIFT) key about 1s and the panel is displayed on
—_ — |'= the left.
— Press MOD key to clear alarm record.
4 ,’_ I~ ,' - % /After the clearing is finished, "donE" flashes and returns to the
— —_ = display on the left.
5 ,': I "_" I,__.f, E é Press the DATA/SHIFT key again for about 1S to return a display
— of Fn006.
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7.8 Bias tuning of the motor current detection signal - automatic (FnOOE)

7.8 Bias tuning of the motor current detection signal - automatic (Fn00E)
This function is used to further reduce torque pulsation and higher precision adjustment, generally without adjustment.

This function can be performed when the torque pulse generated is significantly larger compared with other servo drives of the same model.
This function must be performed in the state of the servo OFF.

The offset is not a parameter and will not be initialized even after parameter initialization (Fn005) is performed.

(1) Confirmation matters before execution

Before performing autotuning of the offset of the motor current detection signal, the following items need to be confirmed:
The parameter writing forbid function (Fn010) is not set to "no writing".
The servo is in the ready state.

The servo is OFF

(2) Operating steps

Steps Panel display Key Description

HeD Press the MOD key to select utility function.

— —T—T AV
2 _| N Press UP or DOWN key to display FnOOE on the panel.
[l [ 1 @@
— N
3 I — - @ Press (DATA/SHIFT) key about 1s and the panel is displayed on
_jnr o - the left.

JANEAY) Press MOD key to adjust the bias automatically.
1 ik "1 © © After the tuning is finished, "donE" flashes and returns to the
display on the left.

@ Press the DATA/SHIFT key again for about 1S to return a display
of FnOOE.
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7.9 Bias tuning of the motor current detection signal - manual (FnOOF)

7.9 Bias tuning of the motor current detection signal - manual (Fn00F)

After performing the automatic bias tuning of the motor current detection signal (FnOOE), if the torque ripple is still large, this function can be

executed.

If this function is incorrectly performed during manual tuning, the feature may deteriorate.

The offset is not a parameter and will not be initialized even after parameter initialization (Fn005) is performed.

For manual tuning, follow the following precautions:

- The rotating speed of servo motor is 100min-1.

-Observe the torque reference under the simulated quantity monitoring state and adjust the pulse to the minimum.

(1) Confirmation matters before execution

The parameter writing forbid function (Fn010) is not set to "no writing".

(2) Operating steps

Steps |Panel display Key Description
1 —|_Ir . I oD Press the MOD key to select utility function.
[l (] I [ @
FANEEAYS
2 NN Press UP or DOWN key to display FnOOF on the panel.
mx i OO
- | < Adjust the U-phase bias.
3 1l ' ® Press (DATA/SHIFT) key about 1s and the panel is displayed on the
—1— — 1= left.
i <
4 ] (] (] M ® Press the DATA/SHIFT key to display the U-phase bias.
7 Press the UP or DOWN key to change the bias.
5 i dr — The torque reference must be carefully adjusted while observing the
oo © @ monitoring signal.
Tuning range: -512 ~ +511
ﬂ .
6 | | _ @ Press the DATA/SHIFT key to return to the display on the left.
[ A T
‘Adjust the V-phase bias.
7 I | _ 0D Press the MOD key for about 1S, and the panel is displayed on the
(I (] el O [ @ left.
ey gy gy g <
NI i g i
8 Uil © Press the DATA/SHIFT key to display the V-phase bias.
I l_l VANV Press the UP or DOWN key to change the bias.
' . . .
9 - The torque reference must be carefully adjusted while observing the
) (] ) () @ @ monitoring signal.
Tuning range: -512 ~ +511
4 Press the DATA/SHIFT key for about 1S to display Cu2-o0 and then
= pmy gy return the FnOOF display.
R Ul T I [ @ i
[ T
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7.10 Parameter write disabled (Fn010)

7.10 Parameter write disabled (Fn010)

This function is to prohibit the use of the panel to change parameters, but it is possible to use DriveKey to change parameters.
When this function is enabled, parameter changes and utility functions will be subject to the following restrictions:
Parameters: Cannot be changed. When changing, the panel flashes NO-OP.

Utility function: The following table lists the non-executable utility functions, When unexecutable utility functions are performed, NO-OP is
displayed.

Fn number Function Set as "no writing"

ISV Display alarm record Executable
" Fn002 | Unexecutable
Origin search Unexecutable
Program JOG run Unexecutable
T Yl nitialization of parameter settings Unexecutable
T D cte alarm record Unexecutable
Il nitialization of absolute encoder, encoder alarm reset Unexecutable

I3 V- utotuning of analog speed/analog torque reference offset Unexecutable
BTN Manual adjustment of speed reference offset Unexecutable
BT anual tuning of torque reference offset Unexecutable
T Fn00C I djust the bias of analog volume monitoring output Unexecutable
" Fn0OD I djust the gain of analog volume monitoring output Unexecutable
T FnOOE |1 tuning of the motor current detection signal - automatic Unexecutable
T Fn00F [ tuning of the motor current detection signal - manual Unexecutable
IO 22 meter write disabled -
Display software version Executable
TR St the upper limit of multiturn in case of "inconsistent alarm of upper limit of Unexecutable

multiturn (A.CC0)"

IS8l [ nitialization of the detection value for the vibration detection Unexecutable
TR So fiware reset Executable
TFn200 (O self-tuning level Unexecutable
STl dvanced autotuning without reference Unexecutable

13w dvanced autotuning without reference Unexecutable
one—parameter tuning Unexecutable
BTl ti-resonance control function Unexecutable
BTVl ibration suppression function Unexecutable
" Fn206 | asyFFT Unexecutable
BT Y7l Online vibration monitoring Unexecutable
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7.10 Parameter write disabled (Fn010)

(1) Operating steps

The settings for whether to allow writing parameters are as follows:
P.0000: Writing allowed

P.0001: Writing prohibited

Panel display Description
1 I= I ) woe Press the MOD key to select utility function
Floulu|L )| @

Press UP or DOWN key to display Fn010 on the panel.

NN I Press (DATA/SHIFT) key about 1s and the panel is
ojn @ displayed on the left.
T =1=1— NV .
4 Iy Press the UP or DOWN key to set it to P.0000 or P.0001
o] 1 ®®
Press the MOD key to confirm the settings.
5 2o Moo /After the setting is finished, "donE" flashes and returns to
e L ] [ J @ the display on the left.

If it is set to a value other than P.0000 and P.0001, the panel
displays Error.
6 iAfter the setting of "parameter writing forbid" ends, turn on the power of the servo drive again.
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7.11 Display software version (Fn012)

7.11 Display software version (Fn012)

This function is the software version that displays the servo drive.

(1) Operating steps

Steps Panel display Description
MOD
1 F m 8 ﬁ E; @ Press the MOD key to select utility function.
2 ;— |,—‘| S " E’ Press UP or DOWN key to display Fn012 on the panel.
3 H =11 m i 4 Press the DATA/SHIFT key for about IS to display the MCU]
ney | © software version of the driver.

— MOD
4 ,I— -_— 8 | ,’j f © Press MOD to display the FPGA software version of the servo drive.
5 F il 1 :l < PPress the DATA/SHIFT key for about 1S to return the display of]

(] (] ] @ Fn012

7.12 Inertia ratio identification (Fn015)

(1) Operating steps

The following describes the procedures.

Steps [Panel display Description
MOD
1 F m E; {_I} E,' @ Press the MOD key to select utility function.
2 I~ |,—' "__I, ,‘ ':' Press UP or DOWN key to display Fn015 on the panel.
p— p— < :
3 - Jl ‘] ,f_ © Press (DATA/SHIFT) key about 1s and the panel displays
| JRT.
- — MOD
4 jl H " @ Press the MOD key, and the panel is displayed on the left.
Press the UP or DOWN key to rotate the motor 2 turns
5 - | }:I' i~ forward or reversely, and start inertia identification.
| o] I The inertia ratio of the load to the motor is displayed when|
the motor stops (unit: 1%).
<
6 © Press the DATA/SHIFT key for about 1S to return the
display of Fn015

Additional note:

1. Before inertia identification, please ensure that the motor displacement travel in the positive/reverse direction has at least 2 turns.

2. The inertia ratio identification result will not automatically update the parameter Pn103, and the user needs to manually set Pn103 based on

the identification result.
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7.13 Initialization of the vibration detection value (Fn01B)

7.13 Initialization of the vibration detection value (Fn01B)

In the running state, after the machine vibrates, the vibration detection function automatically sets the vibration detection value (Pn312) in order
to more accurately detect vibration alarms (A.520) or vibration warnings (A.911).

Part of the vibration component of the motor speed can be detected by vibration detection function.

When the vibration exceeds the detection value, the alarm or warning will be displayed through the setting of the vibration detection switch (Pn
310).

The calculation formula of the detected value is as follows:

Detection value = vibration detected value (Pn312[min-1]) Vibration detection sensitivity (Pn311[%])/1

Pn310

Parameter Description Effective time
N.oooO [factory setting] No vibration detected
n.oool A warning is issued when vibration is detected (A.911). With eirfrt};r;fdiate
n.ooo2 Alarm is issued when vibration is detected (A.520).

The vibration detection value (Pn312) is the factory default setting. This function can be set when there is no effective vibration alarm (A520) or
vibration warning (A.911) detected. Because of the different mechanical state, the detection sensitivity of vibration alarm and vibration warning
will be different, and the vibration detection sensitivity (Pn311) can be fine-tuned at this time.

Important notes:
-It may be difficult to detect vibration when the servo gain is not set properly. The moment of inertia ratio needs to be set properly (Pn103).

In case of improper setting, vibration alarm or vibration warning may be misdetected or may not be detected. To set this function, you must
control the operation with the actual references.

Please execute after entering the running state where the vibration detection value is to be set.

Please set the motor speed to be at least 10% of the maximum speed, otherwise an Error will be displayed.
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7.13 Initialization of the vibration detection value (Fn01B)

(1) Confirmation matters before execution

Before initializing the detected value of the vibration detection, confirm the following:

The parameter writing forbid function (Fn010) is not set to "no writing".

(2) Operating steps

Description

< Press the mod key to end the inspection and update and make
the setting take effect.

Display donE after the setting is completed normally, and the

display Error cannot be completed normally.

3 (] ) (o 1 A
|1 TR

4 — _
] I O e [ @
MOD

1

Press the DATA/SHIFT key for about 1S to return the
@ display of Fn01b

(3) Related parameters

Parameter

Vibration detection sensitivity

Whether the settings | Whether there are

Description

Vibration detection value

Z
o
<
&

A description of whether the set value can be changed:

No: Parameters cannot be changed through DriveKey when performing this function.

Yes: Parameters cannot be changed through DriveKey when performing this function.

Description of automatic setting:

Yes: After this function is performed, the parameter settings will be automatically set or adjusted.

No: After this function is performed, the parameter settings will not be automatically set or adjusted.
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7.14 Software reset (Fn030)

7.14 Software reset (Fn030)

The function o reset the servo drive internally via software.
For parameters or alarm resets that take effect after power outage and restart, software reset can be used to take effect and reset.
The software reset function must operate in the servo OFF state or in the motor stop state.

The reset effect of software reset is the same as that of power outage restart. The output signal of the driver changes due to the software reset.

(1) Confirmation matters before execution

Before performing a software reset, confirm the following:

The servo is OFF
(2) Operating steps
Steps | Panel display Description
1 ,’_ v ;’ ll ; ,l' © Press the MOD key to select utility function.
= T —1—) NV
5 ,’_ M :_ ,1' :" U @ © Press UP or DOWN key to display Fn030 on the panel.
— - ) < )
3 =] 1! Press (DATA/SHIFT) key about 1s and the panel is
]t © displayed on the left.
A . .
- = Press the UP key until the panel displays as shown in the left
PR ] L ] (g @ image.
If the wrong key operation occurs in the middle of the
rocess, the no oP will flash for about 18S.
I_|I MoD Press MOD key, and the panel displays the status displa
5 == Y, p play play
1 el e © iscreen after power on
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: 7.15 EasyFFT (Fn206)

7.15 EasyFFT (Fn206)

This function is to make the machine produce vibration, detect the resonance frequency according to the vibration generated by the machine, and
then set the corresponding notch filter through the detected resonance frequency, so as to remove the high frequency vibration and abnormal
sound.

When EasyFFT is executed, the periodic waveform references from the servo unit are transmitted to the servo motor.

The motor automatically rotates several times in the 1/4 turn to vibrate the machine. This function is performed in the servo OFF state when the
vibration is accompanied by a large abnormal sound.

Important notes:
Do not touch the motor or machine during EasyFFT to prevent danger.

Please use EasyFFT function at a lower gain. If EasyFFT function is implemented at a higher gain, the machine may vibrate.

Periodic waveform
reference

Microspeed
rotation Slight

movement

servo drive

When using the M1 series servo drive for adjustment (tuning), it is recommended to use the advanced autotuning without reference (no upper
input reference) function for adjustment.

Although the servo drive has this function, it is generally not needed.

(1) Confirmation matters before execution
Before executing EasyFFT, you need to confirm the following:
The parameter writing forbid function (Fn010) is not set to "no writing".
Main circuit power supply ON
No alarm
The servo is OFF
No overtravel occurred

No references were entered from outside.
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‘ 7.15 EasyFFET (Fn206)

2) Operating steps

Description
Press the MOD key to select utility function.

._.
[

Press UP or DOWN key to display Fn206 on the panel.

|
-
—p
_

r 2 Press (DATA/SHIFT) key about 1s and the panel is
I i displayed on the left.

3 - = @ Enter the reference amplitude setting mode.

(Set reference
amplitude)

Press the UP or DOWN key to set the reference amplitude

and amplitude setting range: 1- 800

When setting EasyFFT for the first time, start with the initial

setting.

[ I - J <] |By increasing the amplitude of the reference, the detection

accuracy will be improved, and the vibration and noise

@ generated by the machinery will correspondingly increase.

Please gradually increase the amplitude value, and modify it

while observing.

The parameter Pn456 is used to save the reference amplitude

value.

-
-_—J-..

[ I~ ] MoD Press the DATA/SHIFT key for about 1 second to enter the

@ ready state.

oD Press MOD to enter the servo ON state.
6 - - To turn the servo OFF, press the MODE/SET key. Return to
(|
bl step 5.

(Running ready state)

In the servo ON state, press the UP or Down key, and the
— —T N OV imotor will rotate forward and backward with a maximum

|:l_ [ I ] @ @ amplitude of 1/4 turn. The running time is about 2 seconds,

L land the panel will flash during operation.

(Flashing display) To abort the action, please press the MODE/SET key to

return to step 5.

|After successful detection, the E_FFt stops flashing and

displays the detected resonance frequency.

If the detection fails, it will display F--.

[ | |2l ] ] To confirm the resonance frequency without setting the

I

il I ,: T detection result, press the DATA/SHIFT key for about 1

8 second to return to step 2.

If the detection is successful, but the running time exceeds 2
seconds, it may be due to insufficient detection accuracy.
IYou can slightly increase the amplitude of the reference and
execute it again, which may improve the detection accuracy.

(Example of detection
results)

Press the MOD key to automatically set the detected

resonance frequency to the optimal notch filter frequency.

After setting the notch filter, donE flashes and returns to the

display in the left figure.

9 [ 1 = ] @ The frequency of the first notch filter has been set and
automatically set to the frequency of the second notch filter

(Pn40C).

Press the MODE/SET key again to return to Step 5.

DR

Press the DATA/SHIFT key again for about 1S to return a
- g ey gy display of Fn206.

[r 1 ] i
I I

[ 1l ©

11 After executing EasyFFT, power on the servo drive again.

10

—
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7.15 EasyFFT (Fn206)

(3) Related parameters

Whether the settings | Whether there are

Parameter can be changed |automatic settings
Pn408 Torque-type function switch Yes . Yes
Pn409 Frequency for the first notch filter . No . Yes
Pn40A Q value of the first notch filter = No = None
Pn40C Frequency of the second notch filter : No : Yes
Pn40D Q value of the second notch filter - No - None
Pn456 Scan the torque reference amplitude E No E None

A description of whether the set value can be changed:

No: Parameters cannot be changed through DriveKey when performing this function.

Yes: Parameters cannot be changed through DriveKey when performing this function.
Description of automatic setting:

Yes: After this function is performed, the parameter settings will be automatically set or adjusted.

No: After this function is performed, the parameter settings will not be automatically set or adjusted.
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7.16 Online vibration monitoring (Fn207)

7.16 Online vibration monitoring (Fn207)

During the operation of the machine, the servo is in the ON state. When vibration occurs, this function is executed, and the current vibration
frequency is set to the notch filter or torque reference filter, which can eliminate vibration.

The vibration frequency generated during mechanical resonance will show the vibration frequency with large peak on the drive panel. For this
frequency, select the effective torque reference filter or notch filter frequency automatically, and automatically set the relevant parameters.

When using the xx series servo drive for adjustment (tuning), it is recommended to use the advanced autotuning without reference (no upper
input reference) function for adjustment. Although the servo drive has this function, it is generally not normally required.

It is mainly used to adjust the servo gain when the vibration produces a loud sound (noise)

Vibration of large sound
(noise) generated during
running

After servo OFF,
execute EasyFFT (Fn206)

<
<

Servo gain adjustment

Vibrating

Perform the online vibration
monitoring in the servo- ON
state (Fn207)

&
e A

En

(1) Confirmation matters before execution
Before performing the online vibration monitoring, the following needs to be confirmed:

The parameter writing forbid function (Fn010) is not set to "no writing".
The servo is ON.

No overtravel occurred

The correct moment of inertia ratio is set (Pn103).
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7.16 Online vibration monitoring (Fn207)

(2) Operating steps

Description

Press the MOD key to select utility function.

Press UP or DOWN key to display Fn207 on the panel.

Press the DATA/SHIFT key for about 1 second and the
panel displays F.

(Flash)

MoD

Press the MOD key, then the F display flashes, and the
automatic detection starts.

[ |
1= 1]i |

(Example of detection
results)

F display stops flashing and ends the detection.
If detected as normal, the detection result is displayed and the
vibration frequency displayed is the frequency at the
maximum peak.
To confirm the vibration frequency without setting the
detection result, press the DATA/SHIFT key for about 1
second to return to step 2.

If the frequency detection fails, it will display F--.

no_oP is displayed when the detection process does not end|
roperly.

Hiinl

MOoD

Press MOD key to automatically set the detected resonance]
frequency to the optimal notch filter frequency or the torquej
reference filtering time constant. It flashes donE during the
normal setting.

——
|

——

—_

-

Press the DATA/SHIFT key for about 1S to return the
display of Fn207

(3) Related parameters

Whether the settings | Whether there are

Parameter Name can be changed |automatic settings
Pn401 Filter time constant for the first torque reference in the first 2 No - Yes
section = .
Pn408 Torque-type function switch Yes . Yes
Pn409 Frequency for the first notch filter - No = Yes
Pn40A Q value of the first notch filter H No H None
Pn40C Frequency of the second notch filter - No = None
Pn40D Q value of the second notch filter H No H None

A description of whether the set value can be changed:

No: Parameters cannot be changed through DriveKey when performing this function.

Yes: When performing this function, you can change the parameters through DriveKey and other references on whether the parameters are

automatically set:

Yes: After this function is performed, the parameter settings will be automatically set or adjusted.

No: After this function is performed, the parameter settings will not be automatically set or adjusted.
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8.1 List of monitoring functions

8.1 List of monitoring functions

Monitoring function is the monitoring of the internal information of the servo unit, including the set reference value, the input and output signal,
and the internal state of the servo drive.

Un number | Display content Unit
Un000  iMotor speed min-1
Un001  Speed reference min-1
Un002 iInternal torque reference (value relative to rated torque) %
Un003  {Rotation angle 1 [Encoder pulse
(Number of encoder pulses starting from the origin of phase C: displayed in decimal
format)
Un004 Rotation angle 2 deg
(Angle from the origin of the magnetic pole (electrical angle))
Un005  iInput signal monitoring -
Un006  {Output signal monitoring -
Un007  Input reference pulse speed (valid only for position control) min-1
Un008  iPosition deviation amount (valid only for position control) reference unit
Un009  Cumulative load rate %
(Value of rated torque at 100%: display effective torque for a 10s period)
UnOOA Regenerative load rate %
(Value at 100% of treatable renewable electrical energy: display regenerative power
consumption for a 10s period)
Un00OB DB Resistance power consumption %
(The value of 100% processable electrical energy when the dynamic brake is applied:
display the DB power consumption for a 10s period)
UnOOC ilnput reference pulse counter reference unit
Un00D  {Feedback pulse counter Encoder pulse
Un012  {Total driver run time 100ms
Un013  Feedback pulse counter reference unit
Un020 {Rated motor speed (motor parameters) min-1
Un021  Maximum motor speed (motor parameters) min-1
UnlOA  Driver radiator temperature °C
UnlOF iInternal temperature of absolute encoder °C
Unl40 imain circuit bus voltage \Y
Unl4A  iInput reference pulse frequency PPS (pulse
count/second)
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8.2 Example of the monitoring function

8.2 Example of the monitoring function

Taking Un000 as an example, an operational example of the monitoring function is shown below. The following is the display when the servo
motor speed is 1500min-1.

Steps Panel display Key Description

\Y
@ IPress MOD to select Monitor Display

-
——
=
J
=
| —
_
=
_

If the parameter number does not display "Un000", press the
UP or Down key to display "Un000".

®
®

—-
——
=
J
=
| —
_
=
_

<
3 INIBIE . Press the DATA/SHIFT key for about 1S to display the
| I 1t ] imotor speed.
—T—T—) < .
4 Py _ e IPress the DATA/SHIFT key again for about 1S to return a
) (L ] () [y () display of step 1.

8.3 Read methods for the 32-bit length data

The 32-bit length data are shown in 10-decimal form.

Panel display Description

—
-
—_

IPress MOD and select Monitor Display Un000.

——
I
—
|
l-.
— —
7
N

1= JANNEAV
2 [,l ” - II nri _,’ ] @ @ Press UP or DOWN key to display Un00D on the panel.

Last four digits

IPress the DATA/SHIFT key for about 1 second and the last
4 digits of the data are displayed on the panel.

Il

—
i
__|
__
|
|
L

Middle four digits

IAfter confirmation, press the DATA/SHIFT key. The panel
displays the middle 4 digits of the time.

N
-
:lz
_I_I
_1_
—
I
—
11
—
==
|
_
L

Front two digits IPress the DATA/SHIFT key again to display the first two
< (digits of the data.
5 sy 1l I @ < Supplement >
11— ) IAfter the first two digits are displayed, press the

IDATA/SHIFT key again to restore the last four digits.

IPress the DATA/SHIFT key for about 1 second to return to
the display shown in Step 2.

)
_-
——
—
=
—-
——
__
—
L
\
Ok
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8.4 Monitoring of input signals (Un005)

The 32-bit length data is viewed as follows:

Flashing indicates the bit position

Front two

digis I_|i ! Middle four * :l j LI I: ! _[ f:I D
LI ! digits e L —j | —, Lastfourdigns—l-" Er ! I—' —l'

Display when negative
numbers
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8.4 Monitoring of input signals (Un005)

8.4 Monitoring of input signals (Un005)

The display steps and the discriminant methods of Un005 are described as follows.

8.4.1 Display step

Description

1 T ] MoD Press MOD to select Monitor Display

Press UP or DOWN key to display Un005 on the panel.

< Press the DATA/SHIFT key for about 1 second to enter the
3 A | L U input signal state
i | @ '
Input signal display status
. = < Press the DATA/SHIFT key again for about 1S to return a
4 I _ I_ display of Un005.
] (] ] O @

8.4.2 Discrimination method displayed

The assigned input signal is displayed through the SEG on state of the panel. The corresponding relationship between the input signal and the
number is as follows

I

| Il Up: OFF

' Down: ON
No.

——

I
I

—_

I
I

87 65 43 21

When the input signal is OFF, the upper half of the SEG lights up.
When the input signal is ON, the lower half of the SEG lights up.

Pin number Signal name
(Factory setting)
1 CNI1-33 /S-ON
2 CN1-9 /P-CON
3 CN1-10 P-OT
4 CN1-34 N-OT
5 CN1-8 /ALM-RST
6 CNI1-30 /P-CL
7 CN1-12 /N-CL
8 CN1-20 SEN
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8.4 Example of the output signal display

8.4.3 Example of the input signal display

When /S-ON signal is ON
I Light on the upper side of number 1 is ON
I ] -

|JHII
I I

87654321
- When /S-ON signal is OFF

Light on the upper side of number 1 is ON
I ] —

|l|'HI
I 11

BT654321
- When P-OT signal acts
¥ Light on the upper side of number 3 is ON

AL nri
I I

87654321

195



8.5 Monitoring of the output signal (Un006)

8.5 Monitoring of the output signal (Un006)

The display steps and the discriminant methods of Un006 are described as follows.

8.5.1 Display step

Steps Panel display Description

1 e ) Mo Press MOD to select Monitor Display
apalululu ) | @
( pmy gy AV .

2 Fn_n - Press UP or DOWN key to display Un006 on the panel.
|| @ @®

3 I nrini < [Press the DATA/SHIFT key for about 1 second to display|

L1 11 @ the current status of the output signal.
Output signal display status

4 vl _ ez < [Press the DATA/SHIFT key again for about 18 to return a

| @ display of Un006.

8.5.2 Discrimination method displayed

The assigned output signal is displayed through the SEG on state of the panel. The corresponding relationship between the output signal and the
number is as follows.

Up: OFF
;::;‘,‘; Down: ON
Light on the upper side of number 7 is ON

——

7654321

When the output signal is OFF, the upper half of the SEG lights up.
When the output signal is ON, the lower half of the SEG lights up.

Pin number Signal name (factory setting)
1 CNI1-1, 26 ALM
2 CNI1-5,4 /COIN or /V-CMP
3 CNI1-3,2 /TGON
4 CNI1-7,6 /S-RDY
5 - Reserved
6 - Reserved
7 - Reserved
8 - Reserved

8.5.3 Example of the output signal display

When ALM signal is OFF (when alarm occurs)

il i | | «—  Light on the upper side of number 1 is ON
L ih

7654321
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8.6 Monitoring content setting for the initial power-up

8.6 Monitoring content setting for the initial power-up

If you want to modify the monitoring content on the driver panel during initial power-on, you can set the parameter Pn52F.

[Monitor display during power on

Speed

Position

Torque

Setting range

Setting unit

Factory setting

Effective time

0000 ~ OFFF

OFFF

With immediate effect

Examples are given below:

To display the actual motor speed when the driver is initially powered on, change the value of Pn52F to 0000.
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9.1 When the alarm is displayed

9.1 When a alarm is displayed

This chapter introduces the alarm list of the driver and the cause and treatment measures of the alarm.

9.1.1 Alarm list

Stop method for the alarm:

Ws.1: The stop method for the alarm is set by the parameter Pn001.0. Ws.2: The stop method for the alarm is set by the parameter Pn00B.1.
Whether the alarm can be reset:

Yes: The alarm can be deactivated by alarm reset No: The alarm cannot be deactivated by alarm reset

Alarm code Alarm content Stop method for the | Whether the alarm
alarm can be reset

Alarm name

. . . . The servo drive model identified is inconsistent with
el e the driver model present in the EEPROM.
A.002 Motor model parameters are not set Elgt\llee:lr parameter Pn604 does not set the motor Ws.1 No
A.003 Emergency stop alarm FSTP emergency stop alarm input signal is valid. Ws.1 No
. Pn000.1 has selected the control mode of speed
A.004 The function does not match thecontrol (analog reference), but the driver does not Ws.1 No
model . .
have analog input function.
A020 Parameter and calibrationData exception for the parameters internal to the Ws.1 No
) exceptions driver.
A021  iParameter formatting exception Data fonnat exception for the parameters internal to Ws.1 No
the driver.
A022 ISystem and calibration exceptions Id)reil‘t[z; rexceptlon for the parameters internal to the Ws.1 No
A.030 i’iirctuei:txceptlon detected in the main The detection data of the main circuit is abnormal. Ws.1 Yes
A.040 Parameter setting exception The parameter is outside the set range. Ws.1 No
A041 Divided pulse output settingThe number of encoder divided pulses (Pn212) does Ws.1 No
’ exception not meet the set range or set conditions.
A042 [Parameter combination exception The combination of multiple parameters is out of the Ws.1 No
set range.
A.050 iCombination error Outside the range of combined motor capacity. Ws.1 Yes
A.052 Exception of power matching The driver power is less than the motor power Ws.1 No
After the motor power-on utility function is Ws.1 Yes
A.0b0 iServo ON reference invalid alarm iperformed, the servo ON (/S-ON) signal is input
from the outside.
A.100  Overcurrent detection Overcurrent flows through the power transistor. Ws.1 No
A10]  iOvercurrent detection Overcurrent _ﬂows through the power transistor: Ws.1 No
[VCE saturation]
A.300 Regeneration fault Regenerative fault Ws.1 Yes
A.320 Regeneration overload Regeneration overload occurred Ws.2 Yes
A330 [Imcorrect wiring of main circuitWrong setting of AC /DC input Ws.1 Yes
’ power supply Power supply wiring error
A.400 Overvoltage The main circuit bus voltage is too high. Ws.1 Yes
A.410 Undervoltage The main circuit bus voltage is undervoltage. Ws.2 Yes
A.510 Overspeed Motor speed exceeds maximum speed Ws.1 Yes
.. Exceed the pulse output speed limit of the set Ws.1 Yes
AL DTl s ORI OVCR 328 encoder divided pulse number (Pn212)
; Ws.1 Yes
AS12  iSpeed deviation fault The speed reference and the feedback speed deviate
too much
Ws.1 Yes
A.513  iLocking fault Motor locking (overlarge torque at a low speed)
; Ws.1 Yes
AS14  Galloping fault The actual speed of the motor is reversed to the speed
reference or the reference torque
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Alarm code!

Alarm name

Alarm content

9.1 When the alarm is displayed

i Stop method for the

Whether the alarm

alarm can be reset
A.520 :Vibration alarm Abnormal motor speed vibration is detected Wl Vs
A.521 iautotuning alarm Vibration was detected in the autotuning Ws.1 Yes
A710 Drive  overload  (instantancousRun for a few seconds to tens of seconds at a torque Ws.2 Yes
) maximum load) ithat substantially exceeds the rated value.
AT Motor overload (instantaneousRun for a few seconds to tens of seconds at a torque Ws.1 Yes
) maximum load) that substantially exceeds the rated value.
A720 Drive overload (continuousiContinuous operation with torque exceeding the Ws.1 Yes
) maximum load) rated value
AT21 Motor overload (continuousContinuous operation with torque exceeding the Ws.1 Yes
) maximum load) rated value
A.730 DB overload Due to the DB (dynamic brake) action, the rotation: Ws.1 Yes
A.731 energy exceeds the capacity of the DB resistance.
inrush current limits the resistanceThe switching frequency of the main circuit power; Ws.1 Yes
A.740 . .
overload supply is too high.
ATAD 18 stk e ’9F(1)1§Cheat sink temperature of the servo drive exceeds Ws.2 Yes
A810  Encoder backup alarm The e?ncoder is running out of power and the location; Ws.1 No
data is cleared.
A820 Encoder sumcheck alarm The sum check result of the encoder memory is Ws.1 No
abnormal.
After switching on the control power supply, the Ws.1 Yes
A.830  Encoder battery alarm battery voltage is below the specified value.
A.840 Encoder data alarm Data in the encoder is abnormal. WL o
. Ws.1 No
A.850 Encoder overspeed 'When powered on, the encoder rotates at high speed:
. . q ] Ws.1 No
A.860 iEncoder overheating The internal temperature of the encoder is too high.
. . . Ws.2 Yes
A.bl0 iSpeed reference A/D exception A/D converter for speed reference input is faulty
Abll S refgrence LD CUTEE Speed reference A/D conversion data exception e Yes
data exception
A.b20 itorque reference A/D exception A/D converter for torque reference input is faulty Ws.2 Yes
A.b31 iCurrent detection fault 1 U-phase current detection circuit fault. e o
. . N Ws.1 No
A.b32 Current detection fault 2 V-phase current detection circuit fault.
A.b33 Current detection fault 3 Current detection circuit fault WL o
A.C10 {Prevent out of control detection Servo motor is out of control. Ws.1 Yes
|ET e Gl fgult . .. iThe multi-turn value of the absolute encoder is not Ws.1 No
A.C80 i(Abnormal setting of upper limit of:
. cleared or set correctly.
multiturn)
A.C90  Encoder communication failure Unable not ‘communicate between the encoder and: Ws.1 No
the servo drive.
il acce le{atlon Otj .the eIICOd(?rThe encoder location data has failed in the Ws.1 No
A.C91 icommunication position data is .
calculation.
abnormal
Encoder communication timer isThe timer used for the communication between the Ws.1 No
A.C92 . .
abnormal encoder and the servo drive has failed.
A.CAO0 Encoder parameter exception The parameters of the encoder are corrupted e o
A.Cb0 iEncoder check exception 'Wrong communication content with the encoder. Ws.1 No
A.CCO The upper limit of multiturn isThe upper limit of multiturn of the encoder and the Ws.1 No
) inconsistent servo drive is inconsistent.
In the servo-ON state, the position deviation exceeds; Ws.1 Yes
A.d00 iposition deviation overflow the alarm value of position deviation overflow
(Pn520)
AdO1 Warning value of position deviatioriln servo OFF, when the position deviation is above Ws.1 Yes
i overflow when the servo is on ithe set value of Pn526, the servo is ON.
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Alarm Alarm name Alarm content Stop method for the | Whether the alarm

code alarm can be reset
en the servo is ON in the position deviation|
[Alarm  for position deviationjaccumulation state, the speed is limited by the speed
overflow caused by speed limiflimit value (Pn529) when the servo is ON. Enter the] Ws.2 Yes
A.d02 . L
during servo ON reference pulse in this state and exceed the set value of]
the alarm value of position deviation overflow (Pn520
without lifting the limit.
[Excessive deviation between motor] Ws.2 Yes

A.d10 o [Excessive deviation between motor and load position
and load position

[When the main power supply is ON, the low voltage]
state of one phase in R, S, T lasts for 1 second or more, Ws.2 Yes

A.F10 [Phase loss of power line
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9.1 When the alarm is displayed

9.1.2 Cause of alarm and treatment measures

Alarm code and name

Cause

Confirmation method

Treatment measures

A.001:
Driver model identification alarm

The type recognized by the driver:
is different from the type of the
driver present in the EEPROM

Check through Fn012 if the driver model
(power and voltage levels) is consistent with
the model on the driver nameplate.

1. If it is confirmed that the identified driveq]
model is correct, the alarm is eliminated byl
the following method:

(1) Set Pn602.2=1 and power off the driver
(2) Execute Fn005 and restore to the factoryl
ivalue.

2. If it is confirmed that the driver model is}
incorrect, the reason for the hardware]
identification ID error needs to b
investigated.

A.002:
Motor model parameters are not set

iDriver parameter Pn604 does not;
set the motor model.

Check the value of the driver parameter Pn604.
If it is 50, an alarm A.002 will be triggered.

{According to the actual motor model, set the]
value of Pn604 against the motor parameteq]
list.

A.003:
Emergency stop alarm

signal is valid

‘The emergency stop alarm input_

Remove the emergency stop input signal.

Parameter and calibration exceptions:

from AC power, grounding and
static electricity.

A.004: . Reset the Pn000.1 control mode
. iThe function does not match the; . . .
The function does not match the . - Replace the driver with analog inpuf]
driver model .
model function.
Set the power supply voltage within thef
The ESUIEE iy VOl dmpsMeasure the supply voltage. specified range and initialize the parameter]
instantaneously. X
settings (Fn005).
The power is Fl:lITiCd off during {Confirm the time of power outage. After initialization of the parameter Settings|
parameter writing. (Fn005), enter the parameters again.
The number of times the Confirm whether parameter changes are It could be a servo drive failure. Replace the]
parameter has been written frequently made from the upper device. servo drive. Change the parameter writing
exceeds the maximum value. method.
A.020: Misoperation is caused by noise

iWhen the alarm still occurs after the power is
connected many times, it may be the noise.

Take  measures noise

interference.

to  prevent

‘The components inside the servo
drive fail due to gas, water
droplets or cutting oil, etc.

Confirm the installation environment.

It could be a servo drive failure. Replace the
servo drive.

Servo drive fault

If the alarm still occurs after the power supply
is turned on several times, the failure may
occur.

It could be a servo drive failure. Replace the
servo drive.

A.021:
Parameter formatting exception

Software version update for the
writing parameter compared to
the software version of the servo
drive in which the alarm
occurred

Verify that the software version is the same
using Fn012.

If the version is different, it may cause an
alarm.

Write the parameters of other servo drives|
‘with the same software version and model,
and then power on.

Servo drive fault

It could be a servo drive failure. Replace the
servo drive.

The power supply voltage drops
instantaneously.

iMeasure the supply voltage.

It could be a servo drive failure. Replace the
servo drive.

A.022:
System and calibration exceptions

iPower off during utility function
settings.

Confirm the time of power outage.

It could be a servo drive failure. Replace the
servo drive.

Servo drive fault

If the alarm still occurs after the power supply
is turned on several times, the failure may
occur.

It could be a servo drive failure. Replace the
servo drive.

. A.030: . . Servo drive fault ] It could be a servo drive failure. Replace the
Part failure detected in the main .
R servo drive.
circuit
‘The servo drive capacity does Conﬁrm the capacity and combination of the Make the servo drive and servo motor
not match the servo motor servo drive and the servo motor. .
. capacity match each other.
capacity.
Servo drive fault 3 It could be a servo drive failure. Replace the
A.040: servo drive.

Parameter setting exception

Outside of the parameter setting
range.

Confirm the settings range of the changed
iparameters

Make the changed parameter the value
‘within the set range

The set value of the electronic
gear ratio is outside the set
range.

iVerify that the electronic gear ratio is 0.001 <
iPn20E/Pn210 <4000.

Set the electronic gear ratio as
0.001 < (Pn20E/Pn210) <<4000.

A.041:
Divided pulse output
Setting exception

The number of encoder divided
pulses (Pn212) does not meet the
set range or set conditions.

Confirm Pn212.

Set Pn212 to the appropriate value.
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Alarm code and name

Cause

Due to changes in the electronic gear;
ratio (Pn20E/Pn210) or servo motor,
the speed of program JOG operation;
(Fn004) does not meet the set range.

Confirmation method

Verify that the detection condition formula *!

is valid.

Treatment measures

iReduce the value of electronic gear ratio (Pn20E
iPn210).

Combination error

Encoder fault

Replace with other servo motor to confirm
that the alarm does not occur again.

A.0427: ~ iDueto achange in the movement speed
Parameter combmatlon of program JOG (Pn533), the speed of; Verify that the detection condition formula *! {Increase the value of the program JOG movement

exception pprogram JOG operation (Fn004) did not is valid. speed (Pn533).
meet the set range.
Due to changes in electronic gear ratios
(arUBIERI) ©F 50 I, 1 Verify that the detection condition formula *! Reduce the value of electronic gear ratio (Pn20E
movement speed of advanced . .

. . is valid. iPn210).
autotuning without reference does not
meet the set range.
Confirmed to be
The servo drive capacity does not ) Unit capacity ) Make the servo drive and servo motor capacity]
match the servo motor capacity. /4 = - —— = 4 imatch each other.
Servo-unit-capacity
A.050:

iReplace servo motor (encoder)

Servo drive fault

It could be a servo drive failure.
iReplace the servo drive.

Servo ON reference
invalid alarm

function is performed, the servo ON:
(/S-ON) signal is input from the;
outside.

A.OSZ: The servo drive set power is lower than; . . iMake the servo drive and servo motor poweq]
Exception of power Confirm the servo drive power via the Fn012
. ithe motor power match each other.
matching
A0bO: After the motor power-on utility:

iPower on the servo drive again.
Or perform a software reset.

*1 When any of the following two conditional formulas are true, an alarm will be detected.

* Pn533 [min'] x

* Maximum motor speed [min-1] X

Encoder resolution

6x10°

- Pn20E
Pn210

About 3.66%1012

Encoder resolution Pn20E
=
Pn210
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Alarm code and name

A.100/A.101 Overcurrent
detection

Cause

The main circuit cable is
incorrectly connected or in poor
contact.

Confirmation method

Confirm that the wiring is correct.

Treatment measures

iModify the wiring.

{A short circuit or a ground fault
occurs within the main circuit
cable.

Check whether there is a short circuit between:
ithe UVW phase of the cable, between UVWi
and the ground.

The cable may be short-circuit. Replace cable

{A short circuit or ground short
circuit occurs inside the servo;
motor.

Check whether there is a short circuit between:
the UVW phase of the motor terminal, between:
UVW and the ground.

It may be a servo motor fault. Replace the servo
‘motor.

iA short circuit or ground occurs;
inside the servo drive.

Verify that there is a short circuit between the
UVW phase of the servo motor connection;
terminal of the servo drive and the ground.
Refer to "3.1 main circuit wiring" for details.

It could be a servo drive failure. Replace the servo
drive.

The regenerative resistor is
incorrectly connected or in poor
contact.

Confirm that the wiring is correct. Refer to "3.6:
Connection of regenerative resistor" for
details.

iModify the wiring.

iDynamic brake (emergency stop:
due to DB and servo drive) isi
used frequently or DB overload
alarm occurs.

The use frequency of DB is confirmed by the
DB resistance power consumption (Un00B).
Or use the display of the alarm record (Fn000
to confirm whether the DB overload alarm:
{A.730 and A.731 has occurred.

Change the selection, operation method and
mechanism of the servo drive to reduce the
frequency of DB use.

The regenerative resistance
value is too high, exceeding the
regenerative processing
capacity.

The regenerative load factor (Un00A) is used:
ito determine the frequency of use of the
regenerative resistor.

Considering the operating conditions and load, the
regenerative resistance value is discussed again.

The regenerative resistance
value of the servo drive is too:
small.

The regenerative load factor (Un00A) is used;
to determine the frequency of use of the
regenerative resistor.

Change the regenerative resistance value to a value
above the minimum allowable resistance value of
the servo drive.

iHigh load is borme when the
servo motor is stopped or
running at low speed.

iVerify that the operating conditions are outside
the specifications of the servo drive.

Reduce the load on the servo motor. Or run at af
higher operating speed

iMisaction due to noise.

Improve the noise environment such as wiring
and installation to confirm whether there is n
effect.

‘Take noise prevention measures, such as proper
iFG wiring, etc. In addition, the size of the FG wire]
should be the same as the "servo drive main circuit
wire dimensions".

Servo drive fault

iAfter power on again If the alarm still occurs, aj
servo drive failure is possible. Replace the servo
drive.

A.300: Regeneration fault

The regeneration and discharge
IGBT inside the servo drive is
faulty.

iReplace the servo drive.
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Alarm code and name

Cause

The power supply voltage
exceeds the specification
range.

Confirmation method

Measure the supply voltage.

Treatment measures

ESet the power supply voltage within the
ispecification range.

The jumper wire of the power
terminal P-D of the servo
drive with built-in
regenerative resistor falls off.

Confirm the wiring of the power
supply terminal jumper wire.

Connect the jumper wire correctly.

Poor wiring, shedding, or
disconnection of the external
regenerative resistor.

Confirm the wiring of the external
regenerative resistor.

Connect the external regenerative resistor
correctly.

Incorrect wiring

value beyond "0" without an
external regenerative resistor.

capacity (Pn600) is set to aand Pn600.

The external regenerativeéReconfirm the operating conditions or {Change the regenerative resistance value
resistance value oricapacity. iand the regenerative resistor capacity.
A.320: regenerative resistor capacity Adjust the operating conditions again.
Regeneration is insufficient, or it is in a
overload continuous regeneration state.
Continuous bearing load, in a{Confirm the load applied to the The system including servo, machinery
state of continuous running servo motor. and operating conditions are discussed
regeneration. again.
The capacity set in theConfirm the connection of Correct the set value of parameter Pn600.
parameter Pn600 is less thaniregenerative resistor and Pn600.
the capacity of the external
regenerative resistor.
The external regenerative Verify that the regenerative resistance {Change it to the correct resistance value
resistance value is too large ivalue is correct. and capacity.
Servo drive fault - It could be a servo drive failure. Replace
the servo drive.
The power supply voltage Replace the servo drive when using the
inside the servo drive is tooMeasure the resistance value of the  regenerative resistor built in the servo
high, and the regenerativeregenerative resistor with a measuring idrive.
resistor is disconnected. instrument. When using an external regenerative
resistor, replace the regenerative resistor.
DC power was input when  {Confirm that the power supply is a DC{Make the set value of the power supply
AC power input was set. power supply. consistent with the power supply used.
AC power was input when iConfirm that the power supply is a ACiMake the set value of the power supply
DC power input was set. power supply. consistent with the power supply used.
oef CAiI:SL?i(t)'pOWCI” Use M1-01B, OgB and Q4B Confirm t.he wir.ing of the external Connect an external regenerative resistor,
supply The regenerative resistanceregenerative resistor or set the Pn600 to 0 when an external

regenerative resistor is not required

The jumper wire of the power:

with capacities other than M1-
01B, 02B, and 04B has fallen
off.

Confirm the wiring of the power

terminal P-D for servo drivessupply terminal jumper wire.

Connect the jumper wire correctly.

Servo drive fault

It could be a servo drive failure. Replace
the servo drive.
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Alarm code and name Cause Confirmation method Treatment measures
The AC supply voltage of the;
AC220V servo drive is detected
be above 310V. ‘Adjust the power supply voltage to the product]
The AC supply voltage of theMeasure ST O, specification range.
AC380V servo drive is detected
be above 580V.
Improve the power supply condition, set the
The power supply is unstable of surge repressor, and then connect the power
P Supply . iMeasure the supply voltage. supply again. When the alarm still occurs, thef
affected by lightning strikes. - .
servo drive failure may occur. Replace the]
servo drive.
A.400: /Acceleration and deceleration are
Overvoltage performed when the AC supplyConfirm the supply voltage and the speedAdjust the AC supply voltage to the product
voltage is above the specificationiand torque in operation. specification range.
range.
Externfil regenerative resmtar_lceconﬁrm the operating conditions and theCons1der1ng t_he operatlng condltlo_ns a_nd load,|
value is larger than the operating . . the regenerative resistance value is discussed
. regenerative resistance values. .
conditions. again.
iRun above the moment of inertiaConfirm that the moment of inertia ratio isExtend the deceleration time, or reduce the]
ratio. within the allowable moment of inertia ratio.load.
If the control power is reconnected without the
. ] main circuit power supply, and an alarm still
Servo drive fault occurs, it is possible that the servo drive has
malfunctioned. Replace the servo drive.
The AC supply voltage of the;
AC220V servo drive is detected
be below 120V. Adjust the power supply voltage to the normall
The AC supply voltage of theMeasure ST O, range.
AC380V servo drive is detected
be below 230V.
A.410: Po:;:{i(s)lrllpply voltage drops durmgMeasure the supply voltage. Increase the power supply capacity.
Undervoltage D - - - -
5 5 If the momentary power interruption retention|
Momentary power interruption: . 5
occurs iMeasure the supply voltage e 5 Sy
) ) (Pn509), it is set to a smaller value.
The fuse of the servo drive has Replace the servo drive and connect the reactor
blown. before using the servo drive.
Servo drive fault ] It could.be a servo drive failure. Replace the
servo drive.
The U, V anfl W p.ha.se sequence OfConﬁrm the wiring of the servo motor. Verify that the motor wiring is faulty.
the motor wiring is incorrect.
s referep 59 TP Ve exceedsConﬁrm the input references. Lower the reference value, or adjust the gain.
A510- the excessive value.
o . Reduce the speed reference input gain, adjust
Overspeed Motor speed exceeds maximum . . .
sneed Confirm the waveform of the motor speed. ithe servo gain, or adjust the operating
P conditions.
Servo drive fault A It could_be a servo drive failure. Replace the
servo drive.
The output frequency of the . ..
ASIL: divided pulse is too large andConfirm the output setting of divided pulse. ﬁ;fzu lc 26) the setting of encoder divided pulses
.. o exceeds the limit value. '
Divided pulse output The motor speed is too high, and;
overspeed P B A% nfirm the output setting of the divided:
the output frequency of the divided Reduce motor speed.
P pulse and the motor speed
ulse exceeds the limit value
A.512: . Confirm whether there is a problem with the]
; The deviation between speed: . .
Excessive speed Confirm the speed reference and themotor wiring, confirm whether there is a
L. reference and feedback speed .
deviation fault . feedback speed mechanical problem, confirm whether the]
exceeds the limit value S
rigidity is too low
A.513: Confirm whether there is a problem with the
Locking fault The low speed torque exceeds the motor wiring, confirm whether there is a
limit value for a certain time Confirm feedback speed and output torque ‘mechanical problem, confirm whether the
rigidity is too large
A514: The feedback speed is reversed: Confirm whether there is a problem with the]
Galloping fault from the speed reference inConfirm the feedback speed, speedmotor wiring, confirm whether there is a
position or speed mode or from theireference and reference torque mechanical problem, confirm whether the
reference torque in torque mode rigidity is too large
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Alarm code and name

A.520:
Vibration alarm

Cause

iAbnormal motor speed vibration is
detected

Confirmation method

Confirm the abnormal sound of the motor:
and the speed and torque waveform:
during operation.

Treatment measures

iReduce motor speed.
Or reduce the speed loop gain (Pn100).

The value of the moment of inertia
ratio (Pn103) is larger than the
actual value or has undergone a
large change.

Confirm the moment of inertia ratio.

Set the moment of inertia ratio correctly
(Pn103)

A.521:
advanced autotuning
without reference alarm

The motor will vibrate greatly when
using the self-tuning function.

Confirm the waveform of the motor:
speed.

iReduce the load to below the allowable
moment of inertia ratio, or increase the load|
value of the self-tuning level setting(Fn200), o1}
reduce the rigidity level.

The motor will vibrate greatly when
executing one-parameter tuning
and in the process of EasyFFT

Confirm the waveform of the motor
speed.

Implement the handling measures in each
functional operation step.

A.710: Drive overload
(Instantaneous maximum
load)

A.711: Motor overload
(Instantaneous maximum
load)

A.720: Drive overload
(Maximum continuous
load)

A.721: Motor overload
(Maximum continuous

The motor wiring and encoder:
wiring is poorly connected.

Confirm wiring.

Confirm whether there is any problem with|
motor wiring and encoder wiring.

Motor operation exceeds the
overload protection characteristics.

Confirm the overload characteristics and:
operation references of the motor.

Discuss load conditions and operating]
conditions. Or rediscuss the motor capacity.

Mechanical factors that do not drive
the motor, resulting in excessive
load during operation.

Confirm the operation reference and the
‘motor speed.

Improve mechanical factors.

Servo drive fault

It could be a servo drive failure.

load) Replace the servo drive.
The motor is being driven byConﬁrm the running status. Do not drive the motor by an external force.
external forces.
A.730: .
AT31: Try the following measures:

DB overload
(Excessive power
consumption of the

The rotational energy when the DB
stops exceeds the capacity of the
DB resistor.

The use frequency of DB is confirmed by
the DB resistance power consumption:
(Un00B).

Reduce the speed reference of the servo motor,|
‘Reduce the moment of inertia ratio.
Reduce the number of DB stops.

dynamic brake is detected);

Servo drive fault

It could be a servo drive failure.
Replace the servo drive.

A.740:
inrush current limitation
Resistance overload

The allowable number of times the
inrush current limiting resistor
exceeds the limit during the
ON/OFF of the main circuit power

supply

Reduce the ON/OFF times of the main circuit
power supply

Servo drive fault

It could be a servo drive failure. Replace the]
servo drive.

A.7A0:
Heat sink overheating

The ambient temperature is to
high.

thermometer.

Measure the ambient temperature with almprove the installation conditions of the servo

drive and reduce the ambient temperature.

Reset the overload alarm by turning
off the power supply too many
times

Confirm the overload alarm through the
display of alarm record (Fn000).

Change the reset method of the alarm.

unreasonable interval from other
servo drives.

Confirm the operating load by
Excessive load or exceedingaccumulating the load rate (Un009), and:
regeneration  capacity  duringconfirm the regeneration processingiDiscuss load conditions and operating|
operation capacity by regenerating the load rateconditions.
(Un00A).
The installation direction and

Confirm the installation status of thei
servo drive.

Install according to the installation standards of
the servo drive.

Servo drive fault

It could be a servo drive failure. Replace the]
servo drive.
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9.1 When the alarm is displayed

Alarm code and name

A.810:

[Encoder backup alarm:

Cause

Power on the absolute encoder:
for the first time.

Confirmation method

Verify that the power is switched on for:
the first time.

Treatment measures

Set up the encoder
Fn008)

Connect the encoder cable
iafter removing it.

Verify that the power is switched on for:
the first time.

Confirm the wiring of the encoder and set
the encoder (Fn008)

Fault occurs in the control;
power for servo drive
(+5V) and battery power

Verify that the battery and plug status of:
the encoder plug is correct.

After restoring the power supply to the
encoder (replacing the battery, etc.),
perform the encoder setting operation
Fn008).

iabsolute encoder fault.

Replace the servo motor when the alarm
cannot be lifted even if the setting
operation is performed again.

Servo drive fault

It could be a servo drive failure.
Replace the servo drive.

Encoder fault

For the absolute encoder, set the (Fn008)
encoder again. If the alarm still occurs, a
servo drive failure is possible.

Encoder battery alarm

the specified value
(2.7V).

Measure the battery voltage.

A.820: - Replace the servo motor.
Encoder and number 1. Rotary absolute encoder or incremental|
check alarm encoder may be a servo motor failure,
Replace the servo motor.
. It could be a servo drive failure.
Servo drive fault - .
Replace the servo drive.
The battery S 1mproperlyconﬁrm the connection of the battery. Connect the battery correctly.
connected or is not connected.
The battery voltage is below:
A.830:

Replace battery

Servo drive fault

It could be a servo drive failure.
Replace the servo drive.

A.840:
Encoder data alarm

Encoder misoperation

After power on again If the alarm still
occurs, a servo motor failure is possible.
Replace the servo motor.

The encoder misfunctions due;
to the interference of the noise.

Proper wiring around the encoder

(Separation of encoder cable and servo,

motor main circuit cable, grounding
rocessing, etc.)

A.850:
Encoder overspeed

On the control power supply,
the servo motor rotates at
speed above 200min-1.

a

Confirm the motor speed when power is
turned on by monitoring the motor:
rotation speed (Un000).

Adjust the servo motor speed to less than|
200min-1, and then turn on the control
power.

Encoder fault

After power on again If the alarm still
occurs, a servo motor failure is possible.
Replace the servo motor.

Servo drive fault

After power on again If the alarm still
occurs, a servo drive failure is possible.
Replace the servo drive.

A.860:
Encoder overheating

the servo motor is too high

The ambient temperature ofMeasure the ambient temperature of the

Servo motor.

Adjust the ambient temperature of the
servo motor to below 40°C.

The servo motor operates with
a load exceeding the rating.

Confirm the motor load by cumulative
load rate (Un009).

:Adjust the load of the servo motor within
the rated value before running.

Encoder fault

After power on again If the alarm still
occurs, a servo motor failure is possible.
Replace the servo motor.

Servo drive fault

After power on again If the alarm still
occurs, a servo drive failure is possible.
Replace the servo drive.
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9.1 When the alarm is displayed

Alarm code and name|

Cause

Confirmation method

Treatment measures

Th fe input unit .
© spest] igigimiey fpu mol] Run again after the reset of the alarm.
A.bl0: misoperates.
Speed reference A/D After power on again If the alarm still occurs,|
exception Servo drive fault ] a Servo .drlve failure is possible. Replace the
iservo drive.
Th fe input unit .
Abll: © S G ] Run again after the reset of the alarm.
Speed reference A/D Jisoperafes.
eed re - .
P - After power on again If the alarm still occurs,|
conversion data . . . .
. . ia servo drive failure is possible. Replace the]
exception Servo drive fault - i .
iservo drive.
torque reference input and reading .
. - Run again after the reset of the alarm.
A.b20: misoperates.
torque reference A/D /After power on again If the alarm still occurs,)
is abnormal . ia servo drive failure is possible. Replace the
Servo drive fault - { .
iservo drive.
A.b31: . . After power on again If the alarm still occurs,|
. U-phase current detection circuit; . . . .
Current detection a servo drive failure is possible. Replace the]
fault. - .
fault 1 iservo drive.
A.b32: . N After power on again If the alarm still occurs,|
. 'V-phase current detection circuit; . . . .
Current detection a servo drive failure is possible. Replace thel
fault. - .
fault 2 servo drive.
After power on again If the alarm still occurs,)
Ab33: Current detection circuit fault - a servo Flrlve failure is possible. Replace the
. iservo drive.
Current detection ke whother @ —
fault 3 The main circuit cable of tha o Woether the main circul t .
L cable of servo motor isRepair the motor cable.
servo motor is disconnected. .
disconnected. :
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9.1 When the alarm is displayed

Alarm code and name

Cause

The U, V and W phase sequence of
the motor wiring is incorrect.

Confirmation method

Confirm the motor wiring.

Treatment measures

'Verify that the motor wiring is faulty.

If there is no problem with the motor
wiring and the alarm still occurs after

A.C10: . .
reconnecting the power, it may be a fault
Prevent out of control {Encoder fault -
. of the servo motor. Replace the servo
detection
motor.
After power on again If the alarm still
Servo drive fault occurs, a servo drive failure is possible.
B Replace the servo drive.
After power on again If the alarm still
Encoder fault occurs, a servo motor failure is possible.
A.C80: - Replace the servo motor.
Encoder clear - -
. /After power on again If the alarm still
exception . . . . :
Servo drive fault occurs, a servo drive failure is possible.
3 Replace the servo drive.
P tact f th 1 t th 1 in t fi
oor contact of the encoder; Confirm the status of the encoderS€rt the enchgr plug again to confirm
connection port or incorrect plug; . the encoder wiring.
.. connection port.
wiring.
The encoder cable is broken or
ishort-circuited or the cables with: i
: v . WM Confirm the status of the encoderUSe Fhe el}coder DI 7
impedance exceeding the specified: ispecification.
o cable.
limit are used.
Corrosion caused by temperature, Improve the use environment and replace]
humidity and gas; Short circuit the cable.
A.C90: caused by water droplets and: . Even if there is no improvement, replace|
. . Confirm the use environment. .
Encoder cutting oil; Poor plug contact the servo drive.

communication failure

caused by vibration.

Misaction due to noise.

Proper wiring around the encoder

(Separation of encoder cable and servo

motor main circuit cable, grounding
rocessing, etc.)

Servo drive fault

When the servo motor is connected tof
other servo drives and the control power
is turned on, if no alarm occurs, it is
possible that the servo drive is faulty,
Replace the servo drive.

The encoder cable is engaged, the;
cladding is damaged, and the signal
line is interfered with.

Confirm the status of the encoder
cable and the connecting ports.

'Verify that there is a problem with the
encoder cable laying.

A.C91:
The acceleration of the o . Lay the encoder cable in a position not
oienile The encoder cablg is tied toge‘Fher orConfirm the setting status of the:subj ect to surge voltage.
communication 100 close to the high current line.  jencoder cable.
p051tt)10n datf S The potential of FG changes due to; Ground the machine to prevent the
abnorma the influence of the motor sideConfirm the setting status of thediversion to the encoder side FG.
device (welding machine, etc.). encoder cable.
The signal lines of the encoder are Implement the anti-interference
disturbed. 3 countermeasures of the encoder wiring.
The encoder bears excessive: Reduce the vibration of the machinery.
A.C92: vibration impact. Confirm the uses. Or install the servo motor correctly.
Encoder After power on again If the alarm still
communication timer {gpcoder fault : occurs, a servo motor failure is possible.
is abnormal Replace the servo motor.
After power on again If the alarm still
Servo drive fault 5 occurs, a servo drive failure is possible.
Replace the servo drive.
A.C93: Power on the driver after running Fn01C
FPGA working  FPGA fault If the alarm still occurs, consider
exception replacing the driver
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Alarm code and name

Cause

Confirmation method

Treatment measures

EThe motor model parameters? erify that the motor modelReset Pn604 and power on again.
re incorrectly set corresponding to the value set in Pn604:
A.CAO: is consistent with the actual motor
Encoder parameter model
exception Servo drive fault - After power on again If the alarm still
occurs, a servo drive failure is possible.
Replace the servo drive.
Encoder has wrong wiring andConfirm the encoder wiring. Verify for the encoder wiring is faulty.
poor contact.
Encoder cables have different- Change the cable specifications to double
ispecifications and are disturbed: istranded wire or double stranded overall
by noise. ishielded wire, with a core wire of
0.12mm2 or more, and tinned soft copper
istranded wire.
The wiring distance of the- The longest wiring distance is 50m.
encoder cable is too long,
'which is disturbed by noise.
A.Cb0: The potential of FG changesConfirm the status of the encoder cableéGround the machine to prevent the
Encoder return checkidue to the influence of theland the connecting ports. diversion to the encoder side FG.
exception motor side device (welding
machine, etc.).
The encoder bears excessiveConfirm the uses. Reduce the vibration of the machinery. O
vibration impact. install the servo motor correctly.
Encoder fault - After power on again If the alarm still
occurs, a servo motor failure is possible.
Replace the servo motor.
Servo drive fault - After power on again If the alarm still
occurs, a servo drive failure is possible.
Replace the servo drive.
The upper limit of the multiturnConfirm Pn205. Set the Pn205 correctly (0 ~ 65535).
of the DD motor (Pn205) is
different from the encoder.
A.CCO: The upper limit of the encoder'sConfirm the value of the servo driveChange the setting to Fn013 in case of anl
The upper limit of multiturn is different from thePn205. ialarm.
multiturn is servo drive, or the upper limit
inconsistent of multiturn has been changed.
Servo drive fault - After power on again If the alarm still
occurs, a servo drive failure is possible,
Replace the servo drive.
The U, V and W wiring of theéMake whether the main circuit cable ofCheck whether the motor cable or the
servo motor is incorrect. servo motor is wired. encoder cable has poor contact.
A.d00: The frequency of positionTry to reduce the reference pulseReduce the position reference pulse
e e references is higher frequency before running. frequency or reference acceleration, or
position deviation : . .
overflow iadjust the electronic gear ratio.
(In the servo-ON Position reference accelerationTry to slow down the referenceAdd the smoothing function of position|
state, the position is too large. iacceleration before running. reference acceleration and deceleration
devikiion el The time constant (Pn 216), etc.
alarm value of  iAlarm  value of positionConfirm whether the alarm value ofSet the value of parameter Pn520
position deviation deviation overflow(Pn 520) isposition deviation overflow(Pn520) iscorrectly.
overflow(Pn520)) [low relative to  operatingappropriate.
conditions.
Servo drive fault - After power on again If the alarm still
occurs, a servo drive failure is possible.
Replace the servo drive.
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9.1 When the alarm is displayed

Alarm code and name

A.dO1: When servo-
ON
position deviation
overflow alarm

Cause

ON.

Confirmation method

In servo OFF, when theéConﬁrm the position deviation amountESet up to clear position deviation during
position deviation is above thewhen servo is OFF
iset value of Pn526, the servo is(Un008).

Treatment measures

servo OFF.

Or set the correct alarm value of position
deviation overflow (Pn526) during the
iservo-ON.

A. d02:
Alarm for position
deviation overflow

caused by speed limit
during servo ON

When the servo is ON in the
position deviation
iaccumulation state, the speed
limit (Pn529) is set to limit the
ispeed.

Entering a position reference
in this state exceeds the setting
alarm value of position
deviation overflow (Pn520).

ESet up to clear position deviation during
servo OFF.

Or set the correct alarm value of position
deviation overflow (Pn520).

Or set the speed limit value (Pn529)
during the servo-ON as a correct value.

A.d10:
Excessive deviation
between motor and

The motor rotates in the
opposite direction to the
external encoder mounting
direction.

Confirm the motor rotation direction
and the external encoder mounting
direction.

Reverse the installation direction of the
external encoder or set the rotation
direction of the "Usage of External
Encoder (Pn002.3)" to the opposite
direction.

parameter setting of single-
hase input (Pn00B.2 = 1).

load position Load position of work table andConfirm the external encoder junction.{Perform the mechanical binding again.

installation fault of external
encoder junction.
Poor wiring of the three-phase {Confirm the power supply wiring. Verify for the power wiring is faulty.
power supply.
Three-phase power supply Measure the voltage of each phase of iCorrect the imbalance of the power
imbalance. the three-phase power supply. isupply.

AF10: The single-phase power supplyiConfirm the power supply and Set the power input and parameters

Phase lolss of power is directly input without the  iparameter settings. correctly.
ine

Servo drive fault

After power on again If the alarm still
occurs, a servo drive failure is possible.
Replace the servo drive.
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9.2 When a warning is displayed

This chapter introduces the warning list of the driver and the cause and treatment measures of the warning.

9.2.1

Warning code

Warning list

Warning name

Warning content

.. o The accumulated positional deviation exceeds the value of (Pn520)
A.900 position deviation overflow PnS1E)/100.
A 901 position deviation overflow duringThe accumulated positional deviation exceeds the value of (Pn526
’ the servo-ON. Pn528E)/100 during the servo-ON.
A 910 Overload The warning dlsplay§ before the A.710 or A.720 alarm is about to be reached.
If the operation continues, an alarm may occur.
‘Abnormal vibration in motor operation is detected.
A911 Vibration Same as the detection value of A.520, set whether it is an alarm or a warning]
through the vibration detection switch (Pn310).
‘Warning display before the regenerative overload (A.320) alarm is about to bej
A.920 Regeneration overload reached.
If the operation continues, an alarm may occur.
A 921 DB overload Warning dlsplay befgre DB overload (A.731) alarm is about to be reached.
If the operation continues, an alarm may occur.
A.930 Battery failure of absolute encoderils the warning display of the battery undervoltage of the absolute encoder.
Parameter changes that require . .
A.941 . Changed the parameters that require reconnecting the power.
reconnecting the power supply
A 971 Undervoltage ‘Warning dlsplay befpre undervoltage (A.410) alarm is reached.
If the operation continues, an alarm may occur.
A.9A0 Overtravel Overtravel detected during the servo-ON
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9.2 When a warning is displayed

9.2.2 Cause of warning and treatment measures

Warning code &

warning name

Cause

Confirmation method

Treatment measures

The U, V and W wiring oﬁMake whether the main circuit cable ofiCheck whether the motor cable or the
the servo motor is incorrect.iservo motor is wired. encoder cable has poor contact.
Th ive h 1 . . . 1 th in through
© Servo drive has a OW\/erlfy that the servo drive gain is too low. PTove the Servo gain tiroug advanced
ain. iautotuning without reference.
Thq . frequency of th.eTry to reduce the reference pulseReduce the position reference. pulse
position reference pulse 18 Cuency before runnin frequency or reference acceleration, or
higher. 4 Y & adjust the electronic gear ratio.
‘Add the smoothing function of position
A.900: Position referenceTry to slow down the referencereference acceleration and deceleration]
Position deviation iacceleration is too large.  iacceleration before running. time constant
overflow (Pn216)
Relat.l\./e fo b TN, firm whether the alarm value of
conditions, the alarm value ... .. .iSet the value of parameter Pn52
s . . “position deviation overflow (Pn520) is
of  position dev1at10n_a ropriate correctly.
overflow (Pn520) is lower. ! ppropriate.
When the power is turned on again and|
Servo drive fault ] the alarm still occurs, it is possible that
the servo drive is faulty.
Replace the servo drive.
A901: The accumulated positional Set up to clear position deviation during]
Position deviation ideviation exceeds the value g;vze? the correct warnine value of
overflow during the iof (Pn526 x Pn528)/100 .. . &
$ervo-ON ity i SO position deviation overflow (Pn528
' during the servo-ON.
The moto'r' WIrng and .. Confirm whether there is any problem
encoder wiring is poorlyConfirm wiring. ) .. i
connected. with motor wiring and encoder wiring.
Mot ti th .. Di 1 iti ti
A910: otor operation exceeds. € Confirm the overload characteristics and 2 SCUSS oad condi ions and operating]
overload protection . conditions. Or rediscuss the motor
Overload haracteristics operation references of the motor. —
Warning before - - -
( ng Mechanical factors that do
becoming overload ¢ dri th ‘
alarm A.710 A.720) not - drive € MO 6 hfirm the operation reference and the .
resulting in excessive loadmotors ced Improve mechanical factors.
during operation. peed.
Servo drive fault 3 It could be a servo drive failure.
Replace the servo drive.
o . firm th 1 f th t
Abnormal  vibration 1nCon irm the abnormal sound of the mo °"Reduce motor speed. Or reduce the servol
L. and the speed and torque waveform; . .
motor operation is detected.;, . . gain by a one-parameter tuning.
during operation.
A911: The value of the moment of
Vibration inerti i i L .
Imorie  mhn (PTG . . Set the moment of inertia ratio correctly]
larger than the actual valueConfirm the moment of inertia ratio. (Pn103)
or has undergone a large '
change.
The power supply voltage Set the power supply voltage within the
exceeds the specificationMeasure the supply voltage. 1¢ PC PPLy &
range. ispecification range.
A'.920: Insufficient external regenerative: . .
Regeneration overload jresistance value, servo driveReconﬁrm e @pemitn: ondbions OrChange the regenerative resistance value,
(Warning before  icapacity or regenerative r-eSiStorca - regenerative resistor capacity, or servo|
becoming regenerative capacity, or in a continuous pacty. drive capacity.
overload ( A3 20)) regeneration state.
Continuous bearing load, in; . . {The system including servo, machineryj
. Confirm the load applied to the running . oyt .
a state of continuous_ = or and operating conditions are discussed|
regeneration. ) again.
The motor is being driven; . Do not drive the motor by an external
Confirm the running status.
by external forces. force.
A.921: Try the following measures:
. firm th fi f DB through
DB overload The rotational energy wheng%n lr;IeISisteaiséz rqujilecryoconsuniozin' Reduce the speed reference of the
(Warning before  ithe DB stops exceeds the (Un00B) p PUONervo motor.
becoming DB overload icapacity of the DB resistor. ) Reduce the moment of inertia.
(A.731)) Reduce the number of DB stops.
Servo drive fault 3 It could be a servo drive failure.
Replace the servo drive.
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9.2 When a warning is displayed

Warning code & warning

name

Cause

Confirmation method

Treatment measures

The battery is improperly iConfirm the connection of the battery. iConnect the battery correctly.
A.930: connected or is not
absolute encoder connected.
(The absolute encoder {The battery voltage is Measure the battery voltage. Replace battery
battery voltage is below below the specified value
the specified value)  (2.7V)
* Detected when Servo drive fault - It could be a servo drive failure.
connecting the absolute Replace the servo drive.
encoder
A.941: Changed the parameters i After power on again
Changed the parameters ithat require reconnecting
that require reconnecting ithe power.
the power.
The AC supply voltage of {Measure the supply voltage. ‘Adjust the power supply voltage to the
the 220V servo drive is normal range.
detected to be below 140V.
The AC supply voltage of
the 380V servo drive is
detected to be below 280V.
Power supply voltage dropsiMeasure the supply voltage. Increase the power supply capacity.
A971: during operation.
Undervoltage momentary power Measure the supply voltage. If the hold time (Pn509) of momentary
interruption occurs. power interruption is changed, set it to a
ismaller value.
The fuse of the servo drive i Replace the servo drive and connect the
has blown. reactor before using the servo drive.
Servo drive fault - It could be a servo drive failure.
Replace the servo drive.
Refer to section 9.3 to determine the faul
cause and treatment measures.
Monitor for overtravel signal input by
Un005. If there is no input overtravel
signal, a transient overtravel may have
A9A0: . Confirm the status of the overtraveloccurred’
Overtravel detected during . . . . .
Overtravel 'signal using the input signal monitor: . .
(overtravel state detected) the servo-ON (Un005). Take the following measures:
No references are sent from the upper
device to the overtravel
Confirm the signal wiring for the
overtravel signal.
Take anti-interference
countermeasures.
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9.3 Judge the cause and treatment measures of the fault from the action and
condition of the servo motor

The inspection and treatment methods in the thick wire frame need to be carried out in the case of

Fault content

start

power failure.

Cause Confirmation method Treatment measures

The control power supply is not‘éMeasure the voltage between theiConnect the cables correctly so thaf]
connected. ipower control supply terminals. Ethe control power supply is ON.

The main circuit power supply is norgMeasure the voltage between theiConnect the cables correctly so thaf]
connected. imain circuit power supply terminals. Ethe main circuit power supply is ON.

The input and output terminals (CN1):Confirm the connection status of thezConnect the input and output
have wiring errors and omissions.  sinput / output terminal (CN1). Eterminals (CN1) correctly.

Confirm the wiring status. =Wire correctly.

The wiring of servo motor main
circuit and encoder cable falls off.

Try the no-load operation to confirmiReduce the load, or replace it with a

Th t t h load. . . .
CEEO IS o el the load status. sservo motor with a larger capacity.

The type of encoder used is differentConfirm the type of encoder used andiSet Pn002.2 according to the encoder
from the settings for Pn002.2. ithe setting of Pn002.2. used.

= . "Assign input signal that

. . *Confirm the allocations status of thef > o1 MPUt S1ENAIS SO SP ?ed

No input of speed/ position references. . sposition  references are  input
sinput signal. "

H =correctly.

The allocations of input signalConfirm the allocations status ofCorrectly assign the input signal
(Pn50A ~ Pn50D) is wrong. input signal (Pn50A ~ Pn50D). (PnS0A ~Pn50D).

Correctly set PnS0A.0 and Pn50A.1
to make
S-ON input is ON.

Confirm the setting of Pn50A.0 and:

S-ON input is OFF. PnSOA.L

Servo motor does notFunction setting error of /P-CON:

Set it correctly according to the

Confirm Pn000.1 settings. .
function purpose.

input.

Confirm through ON/OFF of SEN:When using an absolute encoder, set]

SEN input is OFF. isignal. the SEN signal to ON.

Make the setting of Pn200.0
consistent with the pattern of the
reference pulse.

‘Wrong mode selection for theConfirm the settings of Pn200.0 and:
reference pulse the pattern of the reference pulse.

Confirm whether the control mode is
consistent with the input between V-
REF and SG.

Set the control mode and the input
method correctly.

Incorrect input of speed reference
(During speed control)

Confirm whether the control mode is

consistent with the input between V-Set the control mode and the inpug

method correctly.

Incorrect input of torque reference
(During torque control)

REF and SG.
Incorrect input of reference pulse  iConfirm Pn200.0 reference pulseSet the control mode and the input
(During position control) pattern and symbol + pulse signal. method correctly.

Confirm input signal /CLR (CN1-14,

Position deviation clear (/CLR) input

remains ON. 15). Make /CLR input signal OFF.

Remain "No forward drive (P-OT)"
and "No reverse drive (N-OT)" inputConfirm P-OT or N-OT input signal. {Turn on P-OT or N-OT input signal.
isignal OFF.

Servo drive fault - =Replace the servo drive.
The servo motor  {Servo motor wiring error. =Confirm wiring. =Wire correctly.
stops still after H .
instantaneous Incorrect wiring of the encoder *Confirm wiring. *Wire correctly.
operation : H

Unstable action of
the servo motor

£ [l GOt GiF (i pOWéI:Ti hten loose terminals or plugs for
Poor wiring of servo motor Eline (U, V, W phase) and the encoders g plug

'may be unstable. Confirm wiring. Eproper Wirng.
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9.3 Judge the cause and treatment measures of the fault from the action and condition of the servo motor

Fault content

The servo motor rotates
without giving references!

Cause Confirmation method Treatment measures

Confirm whether the control mode is
consistent with the input between V-REF and
SG.

Set the control mode and the input method|
correctly.

Incorrect input of speed reference
(During speed control)

Confirm whether the control mode is

consistent with the input between V-REF andSet the control mode and the input method

Incorrect input of torque reference

(During torque control) 9SG correctly.

There is a bias deviation in the speed lnapproprlate position adjustment of the T T

reference servo drive.

Incorrect input of reference pulse Confirm Pn200.0 reference pulse pattern andiSet the control mode and the input method|
(During position control) symbol + pulse signal. correctly.

Servo drive fault - =Replace the servo drive.

The dynamic brake (DB)
does not act

The set value of parameter Pn001.0 is

. Confirm the settings of parameter Pn001.0  iCorrectly set Pn001.0.
incorrect

Confirm the use frequency of the moment ofs
inertia, speed, and DB. It may be due to=Replace the servo drive. In addition, in order]

iDB resistance disconnects. excessive moment of inertia, speedsto prevent line breaking, measures can bg
excessive frequency of DB usage, or DBstaken to reduce the load state.
resistor disconnection. .

sFault in DB drive components Replace the

iFault in DB drive circuit - . .
sservo drive.

The servo motor makes
an abnormal sound

Reduce the load to below the allowable
'moment of inertia ratio, or increase the load|
value of the self-tuning level setting (Fn200),
or reduce the rigidity level.

‘The servo motor vibrates greatly when using

the self-tuning function (factory setting). (SRS S DT G DO eea:

=Confirm the installation status of the servor . .
amotor =Re-tighten the mounting screws.

iPoor mechanical installation. 2Confirm whether the coupling is off-core. zAlign the core of the coupling.

:Conﬁrm the equilibrium state of the:Keep the coupling in balance.
=coupling. =

2Confirm the sound and vibration near thea
. . wReplace the servo motor.
abearing. .

IFault in bearing.

Vibration comes from the supportingiconﬁrm if there' are any forelgn' ObjeCtS:Contact with the manufacturer of the]
machinery =entering, damaging, or deforming the:machinery
) =moving parts on the mechanical side. o )

:Confirm that the input / output signal cablesy

L} 1 1 1 1 L]
. meet the specifications. Cable specifications:,
Noise interference occurred due to the wrongj P : < P -
. . 5 Double stranded wire or double stranded]

specification of the cable used for the input] . . . X
overall shielded wire, with a core wire ofg

and output signal. 20.12mm2 or more, and tinned soft copperd

astranded wire. -

Use cables that meet specifications.

Noise interference occurred due to the tooEConﬁrm the length of the cable used for the:Make the length of cable used for the input)

long cable for the input and output signal.  =input and output signal. Eoutput signal within 3m.

*Verify that the encoder cable meetss
=specifications. Cable specifications: Doubles

iNoise interference occurred due to the wrong:stranded shielded wire or double strandeds . .
=Use cables that meet specifications.

specification of the encoder cable. =overall shiclded wire (core wire of 0.12mm2s
=or more, tin-coated soft copper strandeds
mwire) .
Noise interference occurred because thea aSet the length of the encoder cable within

«Confirm the length of the encoder cable.

encoder cable was too long. 250m.

Noise interference occurred due to theaMake whether the encoder cable is clampedaReplace the encoder cable and change the
encoder cable damage. =and the envelope is damaged. alaying environment of the encoder cable.

L] - . .
. . . . L) . . u 0| o
There is excessive noise interference on thesConfirm whether the encoder cable is ned.Chang,e the laymg,' environment of the
. . . _wencoder cable to avoid the surge voltage off
encoder cable. stogether or too close to the high current line.s . .
. athe high current wire.
.

The potential of FG changes due to the® q -
b . . ®Check the grounding status of the servos . .
influence of the servo motor device (weldlng:m0 tor side device =Properly ground the servo motor side device
imachine, etc.). = L . =to prevent shunt to encoder side FG.

*(Forget grounding, incomplete grounding) =

The pulse count of the servo drive is wrongiCheck for noise interference between theaTake anti-interference countermeasures toj
due to noise interference. encoder and the signal line. athe encoder wiring.

=Confirm whether mechanical vibration® . o
. .. . . =sReduce the mechanical vibration, and|
The encoder is affected by the excessivemoccurs and confirm the installation state ofs. 5 5

= =improve the installation state of the servol

ivibration impact. sthe servo motor (Precision, fixed state, ands
= q 9 =motor.
=partial core of the mounting surface). .
.
.
iEncoder fault - =Replace the servo motor.
L]
.

(continued)
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4

9.3 Judge the cause and treatment measures of the fault from the action and condition of the servo motor

Fault content

The motor vibrates when
the frequency is about
200 ~
400Hz.

Cause

iPoor balance of the servo gain

Confirmation method

Confirm that the tuning of the servo gain is
erformed.

Treatment measures

Perform the advanced autotuning without

reference.

The setting value of speed loop gain (Pn100
is too high.

Confirm the setting value of speed loop gaini
Pn100).
Factory setting Kv = 40.0Hz

Set correct value of speed loop gain (Pn100)|

The setting value of position loop gain;
(Pn102) is too high.

Confirm the setting value of position loop:
gain (Pn102).
IFactory setting Kp = 40.0/s

Set correct value of position loop gain|
(Pn102).

constant (Pn101)

Improper setting of speed loop integral time}.

Confirm the setting value of speed loop:
integral time constant (Pn101).
Factory setting Ti =20.0ms

Set correct value of speed loop integral time]
constant (Pn101).

Incorrect setting of moment of inertia ratio:
(Pn103)

Confirm the setting value of moment of
inertia ratio (Pn103).

Set the correct value of moment of inertial
ratio (Pn103).

Excessive speed
overshooting when
starting and stopping

iPoor balance of the servo gain

Confirm that the tuning of the servo gain isPerform the advanced autotuning withou]

erformed.

reference.

The setting value of speed loop gain (Pn100
is too high.

Confirm the setting value of speed loop gain;
Pn100).
Factory setting Kv =40.0Hz

Set correct value of speed loop gain (Pn100)|

The setting value of position loop gain
(Pn102) is too high.

Confirm the setting value of position loop:
gain (Pn102).
Factory setting Kp = 40.0/s

Set correct value of position loop gain|
(Pn102).

constant (Pn101)

Improper setting of speed loop integral time;,

Confirm the setting value of speed loop:
integral time constant (Pn101)
Factory setting Ti =20.0ms

Set correct value of speed loop integral time]
constant (Pn101).

Incorrect setting of moment of inertia ratio;
(Pn103)

Confirm the setting value of moment of;
inertia ratio (Pn103).

Set the correct value of moment of inertial
ratio (Pn103).

Position deviation error
of absolute encoder
(The deviation between
the position stored by the
upper device during
power OFF and the
position during power
ON)

specification of the encoder cable.

=Verify that
-spemﬁcanons Cable specifications:
-Double stranded wire or double stranded-

Noise interference occurred due to the wrong-overall shielded wire, with a core wire of-

-O 12mm2 or more, and tinned soft coppenUse cables that meet specifications.

-stranded wire.

the encoder

cable meetss

Noise interference occurred because thea
encoder cable was too long.

Conﬁrm the length of the encoder cable. :28;:116 length of the encoder cable within

Noise interference occurred due to theaMake whether the encoder cable is clampedaReplace the encoder cable and change the
encoder cable damage. =and the envelope is damaged. :laying environment of the encoder cable.

I . .
=Confirm whether the encoder cable is ned:Change the laying environment of thg
sencoder cable to avoid the surge voltage of

There is excessive noise interference on thes

together or too close to the high current linc.a

encoder cable. the high current wire.
.

The potential of FG changes due to thes
influence of the servo motor device (welding=
‘machine, etc.).

sCheck the grounding status of the servos
=motor side device
-(Forget grounding, incomplete grounding) =

=Properly ground the servo motor side device
=to prevent shunt to encoder side FG.

The pulse count of the servo drive is wrongaCheck for noise interference between theaTake anti-interference countermeasures t
due to noise interference. sencoder and the signal line. :the encoder wiring.
M

*Confirm whether mechanical v1brat10n o
=Reduce the mechanical vibration, and|
=occurs and confirm the installation state ofs.
simprove the installation state of the servo
sthe servo motor (Precision, fixed state, ands

-pamal core of the mounting surface). el

The encoder is affected by the excessiver
ivibration impact.

Encoder fault - =Replace the servo motor.

Servo drive fault A =Replace the servo drive.

(Pulse does not change)

Confirm the error detection unit of the upperMake the error detection unit of the upper]
device. device work properly.

Multi-rotation data reading error of the upperilUse the upper device to confirm whether theConduct the parity check of the multi
device parity data has been checked. rotation data.

Verify there is no noise interference on the

cable between the servo drive and the upperTake anti-interference measures and check

the parity of multi-rotation data again.

device.
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9.3 Judge the cause and treatment measures of the fault from the action and condition of the servo motor

Fault content

Generated overtravel
(OT)

continued)

Cause Confirmation method Treatment measures

Set the input signal to the correct value
using an external power supply (+24V)

Confirm that the input signal is powered:
by an external power source (+24V).

voltage.
No forward drive /no reverse drive signalconﬁrm the operating status of theMake the overtravel limit switch operatel
entered overtravel limit switch. normally.
Confirm the wiring of the overtravel limitConnect the overtravel limit switch|
switch. correctly.

Confirm the settings of Pn50A and Pn50B.Set parameters correctly.

Confirm if there is any fluctuation in theEliminate voltage fluctuations from
voltage of the external power supplyexternal power sources (+24V) for inpuf
(+24V) for the input signal. signals.

iMalfunction of "no forward/ reverse driveéConfirm whether the action state of theStabilize the action state of the overtravell
signal". overtravel limit switch is unstable. limit switch.

Confirm the wiring of the overtravel limit
switch (cable without damage, screw
tightening state, etc.).

Connect the overtravel limit switch
correctly.

Verify that the P-OT signal is assigned tOIf othtsr signals are asmgngd to PnSOA.?,
PnS0A.3. re-assign the P-OT signal to this

The no forward/reverse drive signal (P- parameter.

OT/N-OT) assigned to parameters
(Pn50A. 3, Pn50B. 0) is incorrect. If other signals are assigned to Pn50B.0,
re-assign the N-OT signal to thig

parameter.

Verity that the N-OT signal is assigned to;
Pn50B.0.

Confirm Pn001.0 and Pn001.1 when theSelect the servo motor stop method|
servo is OFF. beyond the free run stop.

Servo motor stop method selection error
Confirm Pn001.0 and Pn001.1 during theSelect the servo motor stop method|

torque control. beyond the free run stop.

Incorrect stop position
due to overtravel (OT)

Improper position of the limit switch and

improper length of the monitoring device | Set the limit switch in place.

The position of the overtravel limit switch

T e Y b Ay w—— Install the overtravel limit switch in place.

Position deviation
occurs
(No alarm)

*Verify that the encoder cable meetst
specifications. Cable specifications: H
iNoise interference occurred due to thefDouble stranded wire or double strandedy
'wrong specification of the encoder cable. qoverall shielded wire, with a core wire of
20.12mm2 or more, and tinned soft copper’
sstranded wire. .

Use cables that meet specifications.

=Set the length of the encoder cable within
50m.

Noise interference occurred because thea

Conﬁrm the length of the encoder cable.
encoder cable was too long.

Noise interference occurred due to theaMake whether the encoder cable isaReplace the encoder cable and change the
encoder cable damage. Eclamped and the envelope is damaged. Elaying environment of the encoder cable.

=Confirm whether the encoder cable is tied-Change the laying environment of the
‘There is excessive noise interference on-together or too close to the high currenteencoder cable to avoid the surge voltage
the encoder cable. -11ne =of the high current wire.

The potential of FG changes due to thefCheck the grounding status of the servo?
"Properly ground the servo motor side]
influence of the servo motor dev1ce"m0t0r side device
. . H . adevice to prevent shunt to encoder sidef
(welding machine, etc.). 1(Forget grounding, 1ncomplete.F G.
Egrounding)

The pulse count of the servo drive issCheck for noise interference between theaTake anti-interference countermeasures toj
wrong due to noise interference. :encoder and the signal line. :the encoder wiring.

'Conﬁrm whether ‘mechanical Vlbratloan duce the mechanical vibration, and
The encoder is affected by the excessiveloccurs and confirm the installation state off.
vibration impact. athe servo motor (Precision, fixed state,n
wand partial core of the mounting surface).a

simprove the installation state of the serv
amotor.

*Confirm whether the coupling of the®
*machine and the servo motor
*misaligned.

. "Properly fix the coupling between the]
machme and the servo motor.

The coupling between the machine and thez
servo motor is faulty

:Confirm that the input / output 51gnal.

acables meet the specifications.
Noise interference occurred due to thesCable specifications:
wrong specification of the cable used foraDouble stranded wire or double strandedaUse cables that meet specifications.
the input and output signal. soverall shiclded wire, with a core wire ofs

50.12mm2 or more, and tinned soft copperi

sstranded wire. =
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9.3 Judge the cause and treatment measures of the fault from the action and condition of the servo motor

Fault content

Position deviation
occurs
(No alarm)

isignals (/PSEL/PSELA) of thel

continued)

Confirmation method Treatment measures

*Confirm that the input / output signals
=cables meet the specifications.
OiCable specifications:

:Double stranded shielded wire OI‘Use cables that meet specifications.
“idouble stranded overall shielded w1re-

*(core wire of 0.12mm?2 or more, t1n-

coated soft copper stranded wire) =

‘When using the reference pulse inputa
ratio switching function, due to=
interference, the input and output®

reference pulse input ratio switchings
were incorrectly detected.

Noise interference occurred due to}
the too long cable for the input ands
output signal.

:Make the length of cable used for the

:Confirm the length of the cable used:. nput / output signal within 3m.

for the input and output signal.

Encoder fault

Ewilss dhass et @) - iReplace the servo motor.

Servo drive fault - =Replace the servo drive.

Servo motor
overheating

. c ] M th ient t t i trol thi ient t t
e arnlsfian ismpsmine s ol casure the ambient temperature ofContro e ambient temperature]

the servo motor. ibelow 40°C.
. .Vlsually confirm dirt on motoraRemove the dirt, dust and oil
The servo motor surface is dirty.
=ssurface. -pollutlon on the surface of the motor.

If overload, reduce the load, of
replace with a large capacity servo
idrive and servo motor.

Confirm the load status with

The servo motor bears too much load. .
monitor.
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Chapter 10 Parameter List

10 Parameter List

Parameter No. Setting range Setting unit| Factory setting Effective time

2

Function selection base switch 0| 0000 ~ 00C3 ‘ - ‘ 0010 ‘ After power on again

3rd 2nd 1st Oth
n.J OO O

LRotation direction selection

0 The direction of CCW is forward.
1 The direction of CW is forward. (Reverse mode)
2~3 | Reserved
Control mode selection
0 Speed control (analog reference)
1 Position control (pulse trains reference)
2 Torque control (analog reference)
3 internal set speed control (contact reference)
4 | 1
internal set speed control (contact reference) L Speed control (analog reference)
Pn000 5 1
internal set speed control (contact reference) L Position control (pulse trains reference)
6 )
internal set speed control (contact reference) L Torque control (analog reference)
7 i1
Position control (pulse trains reference) L Speed control (analog reference)
8 i1
Position control (pulse trains reference) L Torque control (analog reference)
9 7
Torque control (analog reference) L fSpeed control (analog reference)
A Speed control (analog reference)QSpeed control with zero clamping
B Position control (pulse trains reference) <::>Positi0n control with reference pulse suppression function
C | EtherCAT bus control

Reserved parameters (do not change)

Reserved parameters (do not change)
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Name Setting range Setting unit | Factory setting Effective time
Function selection application .
2 switch 1 0000 ~ 1122 - 0000 After power on again

3rd2nd Ist Oth
L A I O

[

Stop method when servo is OFF and Ws.1 alarm occurs

0 | The motor is stopped by DB (Dynamic brake).
1 | Stop motor through DB, then disarm DB.
2 | Without using DB, set the motor to free running state.

Stop method during overtravel (OT)

Pn001 0 | DB stop or free running stop (stop method is the same as Pn001.0).
1 | Use the set torque of Pn406 as the maximum value to slow down and stop the motor, and then enter the servo lock state.
2 | Use the value of Pn406 as the maximum deceleration torque to stop the motor and then enter the free state.

Selection of AC/DC power input
0 | AC power input: Input AC power from L1(R)/ L2(S)/ L3(T) terminals.
1 | DC power input: Reserved, not used

— Reserved parameters (do not change)

) Function selection application

switch 2 0000 ~ 4113 - 0100 After power on again

3rd2nd Ist Oth
m.O0 O 0O 0

[

Speed/position control selection (T-REF allocations)
0 | No T-REF allocations

1 | Use the T-REF as an external torque limiting input.
2 | Use T-REF as a torque feedforward input.
3 | When /P-CL and N-CL are effective, use the T-REF terminal as an external torque limiting input.

Torque control selection (V-REF allocations)
0 | V-REF no allocations
Pn002 1 Use the V-REF as an external speed limit input.

Use of absolute encoder

0 | Absolute value encoding is used normally

1 | Use the absolute encoder as an incremental encoder.

Reserved parameters (do not change)
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Name Setting range Setting unit | Factory setting Effective time

Function selection application

. 0000 ~005F - 0002 With immediate effect
switch 6

3rd 2rd 1nd Oth
m.0 O O O

u; Analog monitoring 1 Signal selection

00 Motor speed (1V/1000min-1)

01 Speed reference (1V/1000min-1)

02 torque reference (1V/100% rated torque)

03 Position deviation (0.05V/1 reference unit)

04 Position amplifier deviation (behind electronic gear)(0.05V/1 encoder pulse unit)
Pn006 05 position reference speed (1V/1000min-1)

06 Reserved

07 Position deviation between motor and load (0.01V/1 reference unit)

08 Positioning completed (positioning completed :5V, positioning incomplete :0V)
09 Speed feedforward (1V/1000min-1)

0A | Feedforward torque (1V/100% rated torque)

0B | Effective gain (Ist gain :1V, 2nd gain :2V)

0C | Position reference output completed (output completed:5V, output incomplete :0V)
0D | Reserved

Reserved parameters (do not change)

Reserved parameters (do not change)

Function selection application

. 0000 ~005F - 0000 With immediate effect
switch 7

3rd2nd Ist Oth

n. 1 O 0O O

Analog monitoring 2 Signal selection
00 | Motor speed (1V/1000min-1)
01 | Speed reference (1V/1000min-1)
02 | torque reference (1V/100% rated torque)
03 | Position deviation (0.05V/1 reference unit)
04 | Position amplifier deviation (behind electronic gear) (0.05V/1 encoder pulse unit)
05 | position reference speed (1V/1000min-1)
06 | Reserved

Pn007 07 | Position deviation between motor and load (0.01V/1 reference unit)

08 | Positioning completed (positioning completed :5V, positioning incomplete :0V)

09 | Speed feedforward (1V/1000min-1)

0A | Feedforward torque (1V/100% rated torque)

0B | Effective gain (1st gain :1V, 2nd gain :2V)

0C | Position reference output completed (output completed:5V, output incomplete :0V)
0D | Reserved

Reserved parameters (do not change)

Reserved parameters (do not change)
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Setting range Setting unit|Factory setting Effective time

Name

Function selection 8 0000 ~ 7121 ‘ - ‘ 0000 After power on again

application switch

3rd 2nd 1st Oth
n. o o o o
l—Battery undervoltage alarm/warning options

0 Set the battery undervoltage to the alarm (A.830)
1 Set the battery undervoltage to the warning (A.930)

Pn008 - -
Function selection at undervoltage

0 Undervoltage warning not detected
1 IAn undervoltage warning is detected and torque limits are enforced on the upper device.

2 Detect undervoltage warning and execute torque limit through Pn424 and Pn425.

Warning detection selection

0 IDetection warning
1 [Failure to detect warning

Reserved parameters (do not change)

Functt101.1 selec‘Flon 9 0000 ~ 0111 - 0010 After power on again
application switch

3rd 2nd st Oth
n. O O O O
L Reserved parameters (do not change)
Pn009 Current control mode selection
0 Select the current control mode 1.
1 Select the current control mode 2.

Speed detection method selection

0 Select the speed detection 1.
1 Select the speed detection 2.

Reserved parameters (do not change)
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Parameter

No Setting range Setting unit[Factory setting Effective time

2 Function selec.:tlon application 0000 ~ 1111 - 0001 After power on again
switch B

3rd 2nd st Oth
n. O O O O

|_Operat0r parameter display selection
0 Only settings are displayed
1 Displays all parameters.
Pn00OB
Ws.2 Alarm stop method selection
0 IZero speed stop
1 IDB stop or free running stop (stop method is the same as Pn001.0).
Three-phase input specification, power input selection for servo drive
0 [Use with a three-phase power supply input.
1 [Use three-phase input specifications with single-phase power input
Reserved parameters (do not change)
Function selection .
2 . . C 0000 ~ 0111 - 0000 After power on again
application switch
3rd 2nd Ist Oth
n. o o 0o a
Pn00C |_Reserved parameters (do not change)

Reserved parameters (do not change)

Reserved parameters (do not change)

Reserved parameters (do not change)

2 Function selection D 0000 ~ 1001 - 0000 With immediate effect

application switch

3rd 2nd st Oth
n. O O | O

Pn00D L_Reserved parameters (do not change)
Reserved parameters (do not change)

Reserved parameters (do not change)

Overtravel warning detection selection

0 Overtravel warning is not detected.
1 [Detection overtravel warning
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Parameter No. Name Setting range Setting unit | Factory setting Effective time
Axis address selection .
Pn010 2 (For USB communication) 0000 ~ 007F - 0001 After power on again
Pn015 2 EtherCAT address 0000 ~ 007F - 0000 After power on again
(For Omron system)
Pn080 2 Reserve (do not change) - - - -
Function selection application .
2 . 0000 ~ 1111 - 0000 After power on again
switch 81
3rd2nd 1st Oth
n.0 000

Frequency division C-phase output selection
Pn081 00 | Only the forward frequency division C-phase pulse is output.

01 | Output the forward and reverse frequency division C-phase pulses.

Reserved parameters (do not change)

Reserved parameters (do not change)

Reserved parameters (do not change)
Pn100 2 Speed loop gain 10 ~ 20000 0.1Hz 400 With immediate effect
Pn101 2 Speed loop integral time 15 ~ 51200 0.01ms 2000 With immediate effect

constant
Pn102 2 Position loop gain 10 ~ 20000 0.1/s 400 With immediate effect
Pn103 2 Moment of inertia ratio 0 ~ 20000 1% 100 With immediate effect
Pn104 2 Second speed loop gain 10 ~ 20000 0.1Hz 400 With immediate effect
Pn105 o [Second speed loop integral time| 5 54709 0.01ms 2000 With immediate effect

constant
Pn106 2 Second position loop gain 10 ~ 20000 0.1/s 400 With immediate effect
Pn109 2 Feedforward 0~ 100 1% 0 With immediate effect
Pn10A 2 Feedforward filtering time 0 ~ 6400 0.01ms 0 With immediate effect

constant
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Parameter No. Name Setting range Setting unit | Factory setting Effective time
3rd 2nd 1st Oth
n.. O O O 0O
L Mode switch selection Effective time
0 Conditional on internal torque references (Value setting: Pn10C)
1 Conditional on the speed reference. (Value setting: Pn10D) L .
2 Conditional on the acceleration. (Value setting: Pn10E) W1th;rf1;rclted1ate
3 Conditional on the position deviation (Value setting: Pn10F)
4 None dode switch function
Pn10B
Speed loop control method Effective time
0 PI control
1 I-P control After power on
again
2~ 3 | Reserved parameters (do not change)
Reserved parameters (do not change)
Reserved parameters (do not change)
Pn10C 2 Mode switch (torque reference) 0 ~ 800 1% 200 With immediate effect
Pn10D 2 Mode switch (speed reference) 0 ~ 10000 Imin-1 0 With immediate effect
Pnl0E 2 Mode Switch (acceleration) 0 ~ 30000 Imin-1/s 0 With immediate effect
Pnl10F 2 Mode switch (position deviation) 0 ~ 10000 ! reliriince 0 With immediate effect
PnllF 2 Position integral time constant 0 ~ 50000 0.1ms 0 With immediate effect
Pni21 2 Friction compensation gain 10 ~ 1000 1% 100 With immediate effect
Pnl122 2 Second friction compensation gain 10 ~ 1000 1% 100 With immediate effect
Pn123 2 Friction compensation coefficient 0~ 100 1% 0 With immediate effect
Pn124 2 Friction compensation Frequency -10000 ~ 0.1Hz 0 With immediate effect
compensation 10000
Pnl25 2 Friction compensation gain 1 ~ 1000 1% 100 With immediate effect
compensation
Pnl31 2 Gain switching time 1 0 ~ 65535 Ims 0 With immediate effect
Pnl132 2 Gain switching time 2 0 ~ 65535 Ims 0 With immediate effect
Pnl135 2 Gain switching waiting time 1 0 ~ 65535 Ims 0 With immediate effect
Pnl136 2 Gain switching waiting time 2 0 ~ 65535 Ims 0 With immediate effect
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Parameter

No. Effective time

Name

Setting range

Setting unit|Factory setting

Automatic gain switching

switch 1 ‘ 0000 ‘ With immediate effect

2 ‘ 0000 ~ 0052 ‘ -

3rd 2nd st Oth
n [ O | |

L

Switch of gain switching selection

0 Manual gain switching
Manual gain switching through external input signal (/G-SEL)
1 Reserved parameters (do not change)

2 Automatic switching mode 1

When switching condition A is met, it automatically switches

From the first gain to the second gain.

When switching condition A does not hold, it automatically switches from the second gain to the first
gain.

Pn139

Switching condition A
0 Positioning completed signal (/COIN)ON
Positioning completed signal (/COIN) OFF
Positioning near signal (/NEAR)ON
Positioning near signal (/NEAR)ON
Position reference filter output = 0 and reference pulse input OFF
Position reference pulse input ON

B[ | —

Reserved parameters (do not change)

Reserved parameters (do not change) |

Pnl3A

Gain switching speed

0~10000

rpm

With immediate effect

Pn13D

Current gain value

100 ~ 2000

1%

2000

With immediate effect

Model following control

0000 ~ 1121

0100

With immediate effect

switch

3rd 2nd 1st Oth

n. g o o 0O

L

Model following control selection
0 Model following control is not used.
0 Model following control is used.

Vibration suppression selection

Pnl140

0 No vibration suppression
1 Add vibration suppression function for the specific frequency.
2 Add vibration suppression function for two different frequencies.

Vibration suppression function adjustment selection

0 The vibration suppression function is not automatically adjusted by the utility function.
1 The vibration suppression function is automatically adjusted by the utility function.

Reserved parameters (do not change)
0 Not using both model following control and speed / torque feedforward.
1 Using both model following control and speed / torque feedforward.

10 ~ 20000 0.1/s 500
0.1% 1000

Pnl41 2 Model following control gain With immediate effect
Model following control gain
correction
Model following control bias
(Forward direction)
Model following control bias
(Reverse direction)
Vibration suppression 1

frequency A

Pn142 2 500 ~ 2000 With immediate effect

Pnl143 2 0 ~ 10000 0.1% 1000 With immediate effect

Pnl144 2 0 ~ 10000 0.1% 1000 With immediate effect

Pnl45 2 10 ~ 2500 0.1Hz 500 With immediate effect
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Parameter No. Name Setting range | Setting unit|Factory setting Effective time

Pnl46 2 Vibration suppression | 10 ~ 2500 0.1Hz 700 With immediate effect
frequency B

Pnl47 o |Model following control speed| 14909 0.1% 1000 With immediate effect

feedforward compensation

Pnl48 2 Second model following 10 ~ 20000 0.1/s 500 With immediate effect
control gain

Pn149 2 Second Model following 500 ~ 2000 0.1% 1000 With immediate effect

control gain correction

Pnl4A 2 Frequency of vibration 10 ~ 2000 0.1Hz 800 With immediate effect
suppression 2

Pn14B » | Compensation of vibration 10 ~ 1000 1% 100 With immediate effect
suppression 2

2 Control switch 0000 ~ 0011 - 0011 After power on again

3rd 2nd st Oth

n. o 0O O

L Model following control selection

0 Select Model following control Type 1.
Pnl4F 1 Select Model following control Type 2.
Self-tuning type selection

0 Select self-tuning Type 1.
1 Select self-tuning Type 2.

Reserved parameters (do not change)

Reserved parameters (do not change)

Vibration suppression control

. 0000 ~ 0011 - 0010 With immediate effect
switch

3rd 2nd Ist  Oth

n. 0o a O O

Pn160 L

Anti-resonance control selection

0 No anti-resonance control is used.

1 Anti-resonance control is used.
Anti-resonance control adjustment selection

0 Autotuning of anti-resonance control using the utility function
1 The anti-resonance control is automatically adjusted through the utility functions.

Reserved parameters (do not change)

Reserved parameters (do not change)

Pnl6l 2 Anti-resonance frequency 10 ~ 20000 0.1Hz 1000 With immediate effect
Pnl62 2 Anti-resonance gain 1 ~ 1000 1% 100 With immediate effect
compensation

Pnl63 2 Vibration anti-resonance gain 0~ 300 1% 0 With immediate effect

Pnl64 o | Anti-resonance filtering time |50 1909 | 0.01ms 0 With immediate effect
constant 1 compensation

Pnl65 o | Anti-resonance filtering time | 150 _ 1909 | 0.01ms 0 With immediate effect
constant 2 compensation
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Parameter No. Setting range | Setting unit|Factory setting Effective time

2 Self-adjusted switch | 0000 ~ 2411 ‘ - | 1400 With immediate effect

3rd 2nd 1st Oth

O
L Self-tuning selection
0 Disables the self-tuning function
1 Enable the self-tuning function.
Pn170 Control method for speed control
0 Used as speed control
1 Used as speed control and the upper device as position control.
Self-tuning level
0~4 | Set the self-tuning level.
Reserved parameters (do not change)
0~2 | Set the self-tuning load value.
Pn190 2 Reserve (do not change) - - - -
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Parameter No. Name Setting range | Setting unit|Factory setting Effective time

2 Self-adjusted switch 0000 ~ 2236 - 0000 After power on again

3rd 2nd 1st Oth

n.gg d a a

L Reference pulse pattern
0 Symbol + pulse, positive logic
1 CW+CCW pulse trains, positive logic
2 90 ° phase differential two-phase pulse (A phase + B phase) increases by 1 time, positive logic
3 90 ° phase differential two-phase pulse (A phase + B phase) increases by 2 times, positive logic
4 90 ° phase differential two-phase pulse (A phase + B phase) increases by 4 times, positive logic
Pn200 5 Symbol pulse trains, negative logic
6 CW+CCW pulse trains, negative logic
Clear signal pattern
0 Clear position deviation at the signal H level.
1 Reserved
2 Clear position deviation at the signal L level.
3 Reserved
Reserved parameters (do not change)
Reserved parameters (do not change)
Pn205 2 Upper limit of multiturn 0 ~ 65535 lrev 65535 After power on again

Position control function switch| 0000 ~ 2210 - 0000 After power on again

3rd  2nd Ist Oth

n..Od 0O O O

|— Reserved parameters (do not change)

Position control selection

Pn207 0 No V-REF allocations
1 Use V-REF as a speed feedforward input.

Reserved parameters (do not change)

/COIN Output timing
0 Output when the absolute value of position deviation is less than the positioning completed width
(Pn522)
1 When the absolute value of the position deviation is less than the positioning completed width (Pn522)
and the filtered position reference is 0, output.
5 When the absolute value of position deviation is less than the positioning completed width (Pn522) and
the position reference input is 0, output.

232



IR 3 “§
G s

Chapter 10 Parameter List

Parameter No.

Name

Setting range

Setting unit|Factory setting

Effective time

Pn20A Reserved parameters (do not ) ) )
change)
Pn20E Electronic gear ratio (molecular) | 1~ 1073741824 1 1 After power on again
Pn210 Electronic gear ratio 1~ 1073741824 1 1 After power on again
(denominator)
Pn212 Encoder divided pulse output 16 ~ 16383 1P/Rev 2500 After power on again
Pn216 Position refe.renc.e acceleration 0 ~ 65535 0 1ms 0 After the change and motor
and deceleration time parameter stop
Pn217 Average time of position 0 ~ 10000 0 1ms 0 After the change and motor
reference movement stop
Pn218 reference pulse input 1~ 100 1 time 1 With immediate effect
magnification
P22 A Reserved parameters (do not ) ) ) )
change)
Pn230 Reserved parameters (do not ) ) ) )
change)
Pn231 Reserved parameters (do not ) ) ) )
change)
Pn233 Reserved parameters (do not ) ) ) i
change)
Pn240 Reserved parameters (do not ) ) ) )
change)
Pn281 Reserved parameters (do not ) ) ) )
change)
Pn2D0 Reserved parameters (do not ) ) ) )
change)
Pn300 Input gain speed reference 150 ~ 3000 0.01V 600 With immediate effect
Pn301 Internal set speed 1 0 ~ 10000 Imin-1 100 With immediate effect
Pn302 Internal set speed 2 0 ~ 10000 Imin-1 200 With immediate effect
Pn303 Internal set speed 3 0 ~ 10000 Imin-1 300 With immediate effect
Pn304 JOG speed 0 ~ 10000 Imin-1 500 With immediate effect
Pn305 Soft start acceleration time 0 ~ 10000 Ims 0 With immediate effect
Pn306 Soft start deceleration time 0 ~ 10000 Ims 0 With immediate effect
Pn307 Speed reference filtering time 0 ~ 65535 0.01ms 40 With immediate effect
constant
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Parameter No. Name Setting range Setting unit | Factory setting Effective time
2 ‘ Vibration detection switch ‘ 0000 ~ 0002 ‘ - ‘ 0000 ‘ With immediate effect
3rd  2nd Ist Oth
n. O o O
L Vibration detection selection
0 No vibration detected
L 14 1 A warning is issued when vibration is detected (A.911).
2 Alarm is issued when vibration is detected (A.520).
Reserved parameters (do not change)
Reserved parameters (do not change)
Reserved parameters (do not change)
Pn311 2 Vibration detection sensitivity 50 ~ 500 1% 100 With immediate effect
Pn312 2 Vibration detection value 0 ~ 5000 Imin-1 50 With immediate effect
Pn324 o [Presumptivestarting value of the| - _ 559 1% 300 With immediate effect
moment of inertia
Pn400 2 Torque reference input gain 10 ~ 100 0.1V 30 With immediate effect
Filter time constant for the first
Pn401 2 torque reference in the first 0 ~ 65535 0.01ms 100 With immediate effect
section
Pn402 2 Forward torque limit 0 ~ 800 1% 800 With immediate effect
Pn403 2 Reverse torque limit 0 ~ 800 1% 800 With immediate effect
Pnd04 2 External torque limit on the 0~ 800 1% 100 With immediate effect
forward side
Pnd0s 2 External torque limit on the 0~ 800 1% 100 With immediate effect
reverse side
Pn406 2 Emergency stop torque 0~ 800 1% 800 With immediate effect
Speed-limiting during torque . s .
Pn407 2 control 0 ~ 10000 Imin-1 10000 With immediate effect
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Name

Effective time

Setting range

Setting unit | Factory setting

Torque-type function switch 0000 ~ 1111 - 0000 -
3rd 2nd Ist Oth
nO0 O O d
Selection of notch filter 1 Effective time
0 | Make the segment 1 notch filter invalid. .
Immediate effect
1 | Use the segment 1 notch filter.
Speed limit selection Effective time
Pn408 0 | Use the smaller value of the highest motor spee‘d or Pn407 set value as the speed limit Valljle.‘ After power on again
1 | Use the smaller value of the speed alarm detection speed or Pn407 set value as the speed limit value,
Selection of notch filter 1 Effective time
0 | The second notch filter is invalid After power on acain
1 The second notch filter is valid tpower sal
Friction compensation function selection Effective time
0 | The friction compensation function is not used. . .
. - - With immediate effect
1 | Use the friction compensation function.
Pn409 Frequency for the first notch filter 50 ~ 5000 1Hz 5000 Wlthelrf?:clfdlate
Pn40A Q value of the first notch filter 50 ~ 1000 0.01 70 Wlthelrflggtedlate
Pn40B Notch depth of the first notch filter 0 ~ 1000 0.001 0 Wlthelrf?:;::dlate
Pn40C Frequency of the second notch filter 50 ~ 5000 1Hz 5000 Wlthelrf?:clfdlate
Pn40D Q value of the second notch filter 50 ~ 1000 0.01 70 Wlthelrflggtedlate
Pn40E Notch depth of the second notch filter 0 ~ 1000 0.001 0 Wlthelrflggtedlate
Pn4OF Second torque reference ﬁlt'er frequency in the 100 ~ 5000 1Hz 5000 With immediate
second section effect
Pn410 Q value of second torque reference filter in the 50 ~ 100 0.01 50 With immediate
second section effect
Pnd12 Filter time constant for the secqnd torque 0 ~ 65535 0.01ms 100 With immediate
reference in the first section effect
Pn415 T-REF filtering time constant 0 ~ 65535 0.01ms 0 Wlthelrf?:clfdlate
Pn416~
PrdlF Reserved parameters (do not change) - - - -
Pn423 Reserved parameters (do not change) - - - -
Pn424 Torque limit when the main circuit voltage drops 0~ 100 1% 50 Wlth:frfl;ﬁfdlate
Pn42s Torque limit removal time when the main circuit 0 ~ 1000 lms 100 With immediate
voltage drops effect
. With immediate
Pn456 Scan the torque reference amplitude 1 ~ 800 1% 15 effect
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Parameter

No. Name Setting range Setting unit |Factory setting Effective time
2 | Notch filter tuning switch 0000 ~ 0101 - 0101 With immediate effect
3rd 2nd st Oth
n.0 O O O
L Selection of notch filter 1
Pn460 0 | The segment 2 notch filter is not automatically adjusted by utility functions.
1 | The segment 2 notch filter is automatically adjusted by utility functions.
Reserved parameters (do not change)
Selection of notch filter 1
0 | The segment 2 notch filter is not automatically adjusted by utility functions.
1 The segment 2 notch filter is automatically adjusted by utility functions.
Reserved parameters (do not change)
Pn4s] ) Reserved parameters (do not ) ) ) )
change)
Pn4g2 5 Reserved parameters (do not ) ) ) _
change)
Pn486~ ) Reserved parameters (do not ) ) ) _
Pn488 change)
Pn490 5 Reserved parameters (do not ) ) ) _
change)
Pn493~ 5 Reserved parameters (do not ) ) ) _
Pn495 change)
Pn498 5 Reserved parameters (do not ) ) ) _
change)
Pn501 2 Zero fixed value 0 ~ 10000 Imin-1 10 With immediate effect
Pn502 2 Rotation detection value 1 ~ 10000 Imin-1 20 With immediate effect
Pn503 2 Speed C"“S‘Strzrllfgye“gnal ouPUt | g ~ 100 Imin-1 10 With immediate effect
Pn506 2 Brake reference — 0~ 50 10ms 0 With immediate effect
Servo OFF delay time
Pn507 2 Brake referevl“;i;’“tput speed 0 ~ 10000 Imin-1 100 With immediate effect
Pn508 2 Brake reference waiting time 10 ~ 100 10ms 50 With immediate effect
Pn509 2 Momentary power interruption |55 _ 1099 Ims 20 With immediate effect
holding time
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Name Setting range  |Setting unit|Factory setting Effective time

2 Input signal selection 1| 0000 ~ FFF1 - 8100 After power on again

3rd 2nd 1st Oth

n. O 0O Od

[

Input signal allocations mode

0 Use sequential input signal terminals assigned in factory condition

1 Change the allocations of sequential input signal according to different signals.
Servo ON (/S-ON) signal allocations
Valid when CN1-33 input signal is ON(closed).
Valid when CN1-9 input signal is ON(closed).
Valid when CN1-10 input signal is ON(closed).
Valid when CN1-34 input signal is ON(closed).
Valid when CN1-8 input signal is ON(closed).
Valid when CN1-30 input signal is ON(closed).
Valid when CN1-12 input signal is ON(closed).
Hold the signal to "valid".
Hold the signal to "invalid".
Valid when CN1-33 input signal is OFF (open).
Valid when CN1-9 input signal is OFF (open).
Valid when CN1-10 input signal is OFF (open).
Valid when CN1-34 input signal is OFF (open).
Valid when CN1-8 input signal is OFF (open).
Valid when CN1-30 input signal is OFF (open).
Valid when CN1-12 input signal is OFF (open).

Pn50A

| Qo | |[w o v s |w v~ |o

/P-CON signal allocations

0~F | Same as the allocations of servo ON input (/S-ON) signals.

P-OT signal allocations

When the input signal of CN1-33 is ON(closed), forward drive can be performed.
When the input signal of CN1-9 is ON(closed), forward drive can be performed.
When the input signal of CN1-10 is ON(closed), forward drive can be performed.
When the input signal of CN1-34 is ON(closed), forward drive can be performed.
When the input signal of CN1-8 is ON(closed), forward drive can be performed.
When the input signal of CN1-30 is ON(closed), forward drive can be performed.
When the input signal of CN1-12 is ON(closed), forward drive can be performed.
Fixed the signal to "no forward drive".

Fixed the signal to "forward drive".

When the input signal of CN1-33 is OFF (open), forward drive can be performed.
When the input signal of CN1-9 is OFF (open), forward drive can be performed.
When the input signal of CN1-10 is OFF (open), forward drive can be performed.
When the input signal of CN1-34 is OFF (open), forward drive can be performed.
When the input signal of CN1-8 is OFF (open), forward drive can be performed.
When the input signal of CN1-30 is OFF (open), forward drive can be performed.
When the input signal of CN1-12 is OFF (open), forward drive can be performed.

o m || mE o |w]|o v s |w|v|—|o
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Parameter . . Setting
Size Setting range unit ©

2 Input signal selection 2 ‘ 0000 ~ FFFF - 6548 After power on again

3rd 2nd 1st Oth

nOd O OO0

[

N-OT signal allocations

When the input signal of CN1-33 is ON(closed), reverse drive can be performed.
When the input signal of CN1-9 is ON(closed), reverse drive can be performed.
When the input signal of CN1-10 is ON(closed), reverse drive can be performed.
When the input signal of CN1-34 is ON(closed), reverse drive can be performed.
When the input signal of CN1-8 is ON(closed), reverse drive can be performed.
When the input signal of CN1-30 is ON(closed), reverse drive can be performed.
When the input signal of CN1-12 is ON(closed), reverse drive can be performed.
Fixed the signal to "no reverse drive".

Fixed the signal to "reverse drive".

When the input signal of CN1-33 is OFF (open), reverse drive can be performed.
When the input signal of CN1-9 is OFF (open), reverse drive can be performed.
When the input signal of CN1-10 is OFF (open), reverse drive can be performed.
When the input signal of CN1-34 is OFF (open), reverse drive can be performed.
When the input signal of CN1-8 is OFF (open), reverse drive can be performed.
When the input signal of CN1-30 is OFF (open), reverse drive can be performed.
When the input signal of CN1-12 is OFF (open), reverse drive can be performed.

S llesBiwa (@ lo=A PN IN=N (=N BT - NI (V08 I ) [V [ O P P

/ALM-RST signal allocations (When in EtherCAT control mode, reuse as "Touchprobel" signal
allocations)

The input signal of CN1-33 is valid at the edge from OFF (open) to ON(closed).
The input signal of CN1-9 is valid at the edge from OFF (open) to ON(closed).
The input signal of CN1-10 is valid at the edge from OFF (open) to ON(closed).
The input signal of CN1-34 is valid at the edge from OFF (open) to ON(closed).
The input signal of CN1-8 is valid at the edge from OFF (open) to ON(closed).
The input signal of CN1-30 is valid at the edge from OFF (open) to ON(closed).
The input signal of CN1-12 is valid at the edge from OFF (open) to ON(closed).
Reserved parameters (do not change)

Hold the signal to "invalid".

The input signal of CN1-33 is valid at the edge from OFF (open) to ON(closed).
The input signal of CN1-9 is valid at the edge from ON(closed) to OFF (open).
The input signal of CN1-10 is valid at the edge from ON(closed) to OFF (open).
The input signal of CN1-34 is valid at the edge from ON(closed) to OFF (open).
The input signal of CN1-8 is valid at the edge from ON(closed) to OFF (open).
The input signal of CN1-30 is valid at the edge from ON(closed) to OFF (open).
The input signal of CN1-12 is valid at the edge from ON(closed) to OFF (open).

Pn50B

o m || AQwE o |[w]|o|u s |w|v|—=|o

/P-CL signal allocations (When in EtherCAT control mode, reuse as "Touchprobe2" signal allocations)

0~F | Same as the allocations of servo ON input (/S-ON) signals.

/N-CL signal allocations (When in EtherCAT control mode, reuse as "HomeSwitch" signal
allocations)

0~F | Same as the allocations of servo ON input (/S-ON) signals.
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Parameter . Factory

NIV/S Name Setting range Setting unit Effective time

No.

setting

2 Input signal selection 3 0000 ~ FFFF - 8888 After power on again

3rd2nd 1st Oth

nooad

L

/SPD-D signal allocations

Valid when CN1-33 input signal is ON(closed).
Valid when CN1-9 input signal is ON(closed).
Valid when CN1-10 input signal is ON(closed).
Valid when CN1-34 input signal is ON(closed).
Valid when CN1-8 input signal is ON(closed).
Valid when CN1-30 input signal is ON(closed).
Valid when CN1-12 input signal is ON(closed).
Hold the signal to "valid".

Hold the signal to "invalid".

Valid when CN1-33 input signal is OFF (open).
Valid when CN1-9 input signal is OFF (open).
Valid when CN1-10 input signal is OFF (open).
Valid when CN1-34 input signal is OFF (open).
Valid when CN1-8 input signal is OFF (open).
Valid when CN1-30 input signal is OFF (open).
Valid when CN1-12 input signal is OFF (open).
/SPD-A signal allocations

Pn50C

=sllesBiwR @R ool PN =N -N Sl f- NN LV [ N [VO | Ol P Fet

/SPD-B signal allocations

0~F | Same as /SPD-D signal allocations

/C-SEL signal allocations
0~F | /C-SEL signal allocations
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Parameter
No.

Factory

. Effective time
setting

NIV/S Setting range ’ Setting unit

2 Input signal selection 4 0000 ~ FFFF - 8888 After power on again

3rd 2nd 1Ist Oth

nOoOd 0o 0O

\_ /ZCLAMP signal allocations

0 [ Valid when CN1-33 input signal is ON(closed).
1 Valid when CN1-9 input signal is ON(closed).
2 | Valid when CN1-10 input signal is ON(closed).
3 Valid when CN1-34 input signal is ON(closed).
4 | Valid when CN1-8 input signal is ON(closed).
5 | Valid when CN1-30 input signal is ON(closed).
6 | Valid when CN1-12 input signal is ON(closed).
7 | Reserved parameters (do not change)
8 | Hold the signal to "invalid".

Pn50D 9 | Valid when CN1-33 input signal is OFF (open).
A | Valid when CN1-9 input signal is OFF (open).
B | Valid when CN1-10 input signal is OFF (open).
C | Valid when CN1-34 input signal is OFF (open).
D | Valid when CN1-8 input signal is OFF (open).
E | Valid when CN1-30 input signal is OFF (open).
F | Valid when CN1-12 input signal is OFF (open).

/INHIBIT signal allocations
0~F | Same as /ZCLAMP signal allocations
/G-SEL signal allocations

0~F | Same as /ZCLAMP signal allocations
Reserved parameters (do not change)

2 Output signal selection 1 0000 ~ FFFF - 3211 After power on again

3rd 2nd Ist Oth

n. O O o 0O

L

Signal allocations signal distribution (/COIN)

0 | Invalid (do not use the above signal output)

1 Output the above signal from CN1-5/4 output terminals.
2 | Output the above signal from CN1-3/2 output terminals.
PnSOE 3 | Output the above signal from CN1-7/6 output terminals.
Speed consistent detection signal allocations (/V-CMP)

0~3 | Same as /COIN signal allocations

Rotation detection signal allocations (/TGON)

0~3 | Same as /COIN signal allocations

Servo ready signal allocations (/S-RDY)
0~3 | Same as /COIN signal allocations
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Parame . o . . Factory Effective time
ter No. Size | Name | Setting range Setting unit setting |
Output signal selection 2 0000 ~ 3333 - 0000 After power on again
3rd2nd 1st Oth
n. Ooooaod
|\Signal allocations in the torque limit (/CLT)
0 Invalid (do not use the above signal output)
1 Output the above signal from CN1-5/4 output terminals.
PnS50F 2 Output the above signal from CN1-3/2 output terminals.
3 Output the above signal from CN1-7/6 output terminals.
Speed limit detection signal allocations (/VLT)
0~3 |Same as /CLT signal allocations
Brake signal allocations (/BK)
0~3 |Same as /CLT signal allocations
Warning signal allocations (/WARN)
0~3 |Same as /CLT signal allocations
tput signal .
Outpu Siena 0000 ~ 0333 - 0000 After power on again
selection 3
3rd 2nd st Oth
n. o oOo0oa0o
I—Positioning nearby signal allocations (/NEAR)
0 Invalid (do not use the above signal output)
1 Output the above signal from CN1-5/4 output terminals.
Pn510 2 Output the above signal from CN1-3/2 output terminals.
3 Output the above signal from CN1-7/6 output terminals.
Reserved parameters (do not change)
Reference pulse input magnification switching output signal allocations (/PSELA)
0~3 Same as /NEAR signal allocations
Reserved parameters (do not change)
Input signal .
nput signa 0000 ~ FFFF - 8888 After power on again
selection 5
3rd 2nd Ist Oth
n. o oo o
L Reserved parameters (do not change)
PnS11
Reserved parameters (do not change)
Reserved parameters (do not change)
Reserved parameters (do not change)
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Paramete11 NIV/S Name Setting range | Setting unit | Factp Y | Effective time
No. °e setting
2 Reverse setting of output signal 0000 ~ 0111 - 0000 After power on again
3rd  2nd Ist Oth
n. 0O O O O
L Reverse CN1-5 and 4 terminal output signal
0 |Non-reversing signal
1 |[Reverse the signal.
Reverse the output signal of CN1-3/ 2 terminal
Pn512 0 |Non-reversing signal
1 [Reverse the signal.
Reverse the output signal of CN1-7/ 6 terminal
0 |Non-reversing signal
1 [Reverse the signal.
Reverse ALM output signal: Reverse 1
2 Output signal selection 4 0000 ~ 0333 - 0000 After power on again
3rd  2nd Ist Oth
n. 0O O O O
L
Reserved parameters (do not change)
Pn513 Reserved parameters (do not change)
Reserved parameters (do not change)
Reserved parameters (do not change)
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NIV/S Name Setting range Setting unit Effective time

No. setting

2 Input signal selection 6 0000 ~ FFFF - 8888 After power on again

3rd 2nd 1st  Oth

L Allocations of encoder absolute value data requires input (SEN) signal

Valid when CN1-33 input signal is ON(closed)
Valid when CN1-9 input signal is ON(closed).
Valid when CN1-10 input signal is ON(closed)
\Valid when CN1-34 input signal is ON(closed)
[Valid when CN1-8 input signal is ON(closed).
Valid when CN1-30 input signal is ON(closed)
Valid when CN1-12 input signal is ON(closed)
Hold the signal to "valid".
Valid when entering 5V in CN1-20
Valid when CN1-33 input signal is OFF (open).
Valid when CN1-9 input signal is OFF (open).
Valid when CN1-10 input signal is OFF (open).
Valid when CN1-34 input signal is OFF (open).
Valid when CN1-8 input signal is OFF (open).
Valid when CN1-30 input signal is OFF (open).
Valid when CN1-12 input signal is OFF (open).
Allocations of reference pulse input magnification switching input signal (/PSEL)
Valid when CN1-33 input signal is ON(closed)
Valid when CN1-9 input signal is ON(closed).
Valid when CN1-10 input signal is ON(closed)
Valid when CN1-34 input signal is ON(closed)
Valid when CN1-8 input signal is ON(closed).
Valid when CN1-30 input signal is ON(closed)
Valid when CN1-12 input signal is ON(closed)
Hold the signal to "valid".
Hold the signal to "invalid".
Valid when CN1-33 input signal is OFF (open).
Valid when CN1-9 input signal is OFF (open).
[Valid when CN1-10 input signal is OFF (open).
Valid when CN1-34 input signal is OFF (open).
Valid when CN1-8 input signal is OFF (open).
Valid when CN1-30 input signal is OFF (open).
[Valid when CN1-12 input signal is OFF (open).
Allocations of emergency stop alarm input signal (FSTP)
0~F [Same as /PSEL signal allocations

esllesliwl @Y ioc AP =1 A BN N e P BN P S e =)

Pn515

el iesliwi{@ilochiel NoX [--] BN [ N (V) NS (OS] O ) oo F )

Reserved parameters (cannot be changed)
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Pn517 Reserved parameters (do not ) ) 0000 )
change)
Excessive deviation between 1 reference o .
Pn51B 0~ 1073741824 . 1000 With immediate effect
motor load unit
Pn5S1E Wag:ji tvizlluzv"efrg‘;i‘v“on 10 ~ 100 1% 100 With immediate effect
Pn520 Warning value of position 1~ 1073741823 | reference | 41043040 With immediate effect
deviation overflow unit
Pn522 Positioning completed width 0~ 1073741824 ! reﬁir;nce 7 With immediate effect
Pn524 NEAR signal range | ~ 1073741824 | | reiri‘:“ce 1073741824 |  With immediate effect
When servo-ON
. .. 1 reference e .
Pn526 Warning value of position 1 ~ 1073741823 unit 41943040 With immediate effect
deviation overflow
When servo-ON
Pn528 Warning value of position 10 ~ 100 1% 100 With immediate effect
deviation overflow
Pn529 Speed limit value when the 0 ~ 10000 Imin-1 10000 With immediate effect
PnS2A Reserved parameters (do not ) ) ) )
change)
Pn52B Overload warning value 1~ 100 1% 20 With immediate effect
Pn52C Motor overload detection base 10 ~ 100 1% 100 After power on again
current reduction rated value
Pn52D Reserved parameters (do not ) ) 50 )
change)
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Parameter| . . N . . Factory i
No. NIV/S Name Setting range Setting unit setting Effective time
Pn52F 2 Monitor display during power 0000 ~ OFFF - OFFF With immediate effect
on
2 Program JOG run switch 0000 ~ 0005 - 0000 With immediate effect
3rd  2nd Ist Oth
n. [ O O O
.
Program JOG running parameter
0 [(Waiting time Pn535— Forward movement Pn531) x movement times Pn536
1 [(Waiting time Pn535— Forward movement Pn531) x movement times Pn536
2 |(Waiting time Pn535— Forward movement Pn531) x movement times Pn536
(Waiting time Pn535— Forward movement Pn531) x movement times Pn536
3 [(Waiting time Pn535— Forward movement Pn531) x movement times Pn536
Pn530 (Waiting time Pn535— Forward movement Pn531) x movement times Pn536
4 |(Waiting time Pn535 — Forward movement Pn531 — waiting time Pn535 — Reverse
movement Pn531)
x Movement times Pn536
5 |(Waiting time Pn535 — Reverse movement Pn531 — waiting time Pn535 — Forward
movement Pn531)
x Movement times Pn536
Reserved parameters (do not change)
Reserved parameters (do not change)
Reserved parameters (do not change)
Pn531 4 Program dﬁg}g‘e"vemem 1 ~ 1073741824 | 1 reference unit| 32768 | With immediate effect
Pn533 2 Program JOG movement speed 1 ~ 10000 1min-1 500 With immediate effect
Pn534 2 Program JOG acceleration and 2 ~ 10000 1ms 100 | With immediate effect
deceleration time
Pn535 2 Programs JOG waiting time 0 ~ 10000 Ims 100 With immediate effect
Pn536 2 Program JOG movement times 0 ~ 1000 1 time 1 With immediate effect
Pn550 2 Bias voltage °f1a“al"g moNIor | 6000 ~ 10000 0.1V 0 With immediate effect
Pn551 2 Bias voltage szanalog monior | 6000 ~ 10000 0.1V 0 With immediate effect
Magnification of analog monitor . o .
Pn552 2 1 -10000 ~ 10000 0.01 times 100 With immediate effect
Pn553 2 Magnification °2f analog moniton 900 ~ 10000 0.01 times 100 | With immediate effect
Pn560 2 Residual vibration detection 1 ~ 3000 0.1% 400 | With immediate effect
amplitude
Pn561 2 overshooting detection value 0~ 100 1% 100 With immediate effect
Pn600 2 Regenerative resistor capacity”! By model 10W 0 With immediate effect
Pn601 5 Reserved parameters (do not ) ) 0 )
change)

*1. Generally set to "0". For the external regenerative resistor, set the capacity of the regenerative resistor (W).
*2. The upper limit is the maximum output capacity of the servo drive (W).
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Parameter

Factor: o - .
actory Effective time

No.

Setting range | Setting unit |

setting

2 Function selector switch 0000 ~ 1111 - 0000 After power on again
3rd 2nd Ist Oth
a | a O
|—Reserved parameters (do not change)
0 |(Waiting time Pn535— Forward movement Pn531) x movement times
Pn536
Reserved parameters (do not change)
Pn602 Run Fn005 to restore parameter data source selection for driver defaults
0 |When Fn00S5 is executed to restore defaults, the driver default parameters
are read from the EEPROM
1 |When Fn005 is executed to restore defaults, the driver default parameters
are read from the ARM
HomeSwitch selection
[HomeSwitch Multiplex driver DI6 (CN1-12) terminal]
0 |DI6 (CN1-12) terminal maintains the original function (function assigned
by Pn50A/ Pn5S0B/ PnS0C/ Pn50D)
1 |HomeSwitch input
2 Free adjustment selection switch| 0000 ~ AAA1 - 0000 With immediate effect
3rd  2nd Ist Oth
O O O O
Free adjustment parameter selection switch 0: Use the built-in free adjustment
parameter 1: Use Pn603 parameter
Pn603
Free adjustment parameter f1: fl1=set value * 1000
Free adjustment parameter f2: f2=set value * 1000
Free adjustment parameter stiff: stiff= set value * 10
Pn604 Motor code selection 0~ 49 - 0 After power on again
Function selector switch 0000 ~ 1111 - 0000 After power on again
3rd 2nd Ist Oth
n. [ O O O
Absolute encoder overheating alarm allowed 0: Overheating alarm allowed 1: No
overheating alarm
Pn605 PG frequency division output A and B pulse phase reversing 0: No reversing 1:
Reversing
Selection of reference pulse input filter channel 0: High-speed pulse 1: Low-speed,|
pulse
Reserved parameters (do not change)
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Parameter No.| Size Name Setting range Setting unit |Factory setting Effective time
Function selector switch 0000 ~ 1111 - 0000 After power on again
3rd 2nd Ist 0Oth
a a O |
Rapid discharge of driver bus bar allowed when powering off 0: Rapid
discharge allowed 1: No rapid discharge
Pn606 Reserved parameters (do not change)
Reserved parameters (do not change)
Reserved parameters (do not change)
Pn608 Predicted torque -100 ~ 100 1% 0 With immediate effect
Forward commutation and
Pn609 feedforward compensation 0~ 100 1% 0 With immediate effect
torque
Forward commutation and
Pn610 feedforward compensation 0 ~ 1000 0.0Ims 0 With immediate effect
torque filtering
Reverse commutation and
Pn611 feedforward compensation 0~ 100 1% 0 With immediate effect
torque
Reverse commutation and
Pn612 feedforward compensation 0 ~ 1000 0.01ms 0 With immediate effect
torque filtering
Pn613 Speed deviation detection 0 ~ 3000 rpm 1000 With immediate effect
threshold
Pn614 Speed deviation detection time 0 ~ 3000 ms 300 With immediate effect
Pn615 Locking torque protection 0~ 300 1% 150 With immediate effect
Pn616 Locking detection time 0 ~ 3000 ms 300 With immediate effect
n617 Locking speed threshold 0 ~ 1000 rpm 50 With immediate effect
Pn61E Zero shift 0~ 1073741824 - 0 With immediate effect
Pn630 Custom waveform 1 0 ~ 65535 - 0 With immediate effect
Pn631 Custom waveform 2 0 ~ 65535 - 0 With immediate effect
Pn700 Single-circle digits of serial 0~ 100 - 0 After power on again
encoder
Pn702 Rated power of motor 0 ~ 65535 \W 0 After power on again
Pn703 Number of motor poles 0~ 100 - 0 After power on again
Pn704 Rated torque of motor 0 ~ 65535 0.01Nm 0 After power on again
Pn705 Maximum torque of motor 0 ~ 65535 1% 300 After power on again
Pn706 Peak rated current of the motor 0 ~ 65535 0.1A 0 After power on again
Pn707 Maximum current peak of the 0 ~ 65535 0.1A 0 After power on again
motor
Pn708 Rated motor speed 0~ 100 100rpm 0 After power on again
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Pn709 2 Maximum motor speed 0~ 100 100rpm 0 After power on again
Parameter No. Setting range | Setting unit FaCt.Oly Effective time
setting
Pn70A 2 Motor inertia 0 ~ 65535 0.01*10-4kgm? 0 After power on again
Pn70B 2 Motor phase resistance 0 ~ 65535 0.001Q 0 After power on again
Pn70C 2 Motor phase inductance 0 ~ 65535 0.01lmH 0 After power on again
Pn70D 2 Basic torque 0 ~ 65535 1% 115 After power on again
Pn70E 2 Intermediate torque 0 ~ 65535 1% 200 After power on again
Pn70F 2 Intermediate time 0~ 100 10s 1 After power on again
Pn710 2 Intermediate time 2 0~ 100 S 3 After power on again
Pn711 2 Intermediate torque 2 0 ~ 65535 1% 300 After power on again
Pn712 2 Rated voltage of motor 0~1 - 0 After power on again
Pn714 2 Corresponding phase angle of 0 ~ 65535 - 0 After power on again
encoder zero
Pn715 2 Motor outlet method 0~1 - 0 After power on again
Pn716 2 Magnetic marking bit 0~1 - 0 After power on again
Pn717 2 Motor type configuration 0 ~ 65535 - 0 After power on again
Pn718 2 Opposite potential coefficient 0 ~ 65535 0.1V/1000rpm 0 After power on again
of motor
2 Motor encoder type 0~1 - 0 After power on again
L) This parameter is used for the encoder type information read only from the motor.
0: absolute encoder 1: Incremental encoder
2 Fault shielding 1 0 ~ 65535 - 0 After power on again
The shielding positions are as follows:
PnEO5S  [Bit0: A.050 Bitl: A.320 Bit2 A410 Bit3: A.510
Bit4: A.710 Bit5: A.720 Bit6 A.730 Bit7: A.740
Bit8: A.C10 Bit9: A.D0O0 Bitl0 AF10 Bitll: A.D10
Bit12: A.B31 Bit13: A.B32 Bit14 A.BF2 Bitl5: A.BI1
2 Fault shielding 2 0 ~ 65535 - 0 After power on again
PnE06  [The shielding positions are as follows:
Bit0: A.051  Bitl: A.BI0O Bit2: A.D30 Bit3: A.7AB
Bit4: A.810  Bit5: A.820 Bit6: A.7A0  Bit7: A.514
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