Elmo Application Studio
(EAS) User Guide

-

ot e
Motn sty igvanc ed Tools R

) e
=

prre rromsel Gty o
= S 0 Az TS
T n 0 00| | S Te T e Pt
— e . P
P | 7 e
OpN: Dhoose bum + dtcbase [ Vet Ty oty bramnes 9| ol Revwbien
e s [R— i 5
s [ 8]ttt oot )
o e | o] smraeen ) e :
o : [
o fraen
e . ¥
e . Vot .
o " e | e = b
1 o o = uc % Sobatd
Sommdrasinc] | (=
il L ® @ Gt g

& Leetus
ovmromt et feme ==
e tae o ot St
i S
b=t Oes ! —
Rocersr b M@ AW S Mowen |Gk Toois
Y
Ravinead o9
e : Peciin
3= : ; - [otmecne <] T
9 4 et S -
e G S > e .
- - e | » lcommann| f e 3
| b 7l o
T, T T
- e
Cou)
3 - =
. —
0] EN S T T )
i |
e
v rwatens [ TR — Je 1L = ——— |
] GMAS CA Homwort Momkor 81 5 0 5
TR NE— wac—Tma e
RN T R S Y

December 2012 (Ver. 1.002)
a
E
Elmo

Motion Control

www.elmomc.com


http://www.elmomc.com/

Notice

This guide is delivered subject to the following conditions and restrictions:

e This guide contains proprietary information belonging to EImo Motion Control Ltd.
Such information is supplied solely for the purpose of assisting users of the Elmo
Application Studio servo drive in its installation.

e The text and graphics included in this manual are for the purpose of illustration and
reference only. The specifications on which they are based are subject to change
without notice.

e Elmo Motion Control and the EImo Motion Control logo are trademarks of ElImo Motion
Control Ltd.

Information in this document is subject to change without notice.

Document. no. MAN-EAS
Copyright © 2012

Elmo Motion Control Ltd.
All rights reserved.

Revision History

Release Date | Changes/Remarks Credits

1.001 Nov 2012 Released version Ilia Volgust
David Yehudah
Yoav Goldfarb

Version

Amitay Felhendler

1.002 Dec 2012 Addition of Upload Parameters Ilia Volgust
for SimpllQ Procedure David Yehudah

Yoav Goldfarb

Amitay Felhendler




Elmo Worldwide

Head Office

Elmo Motion Control Ltd.

60 Amal St., P.O. Box 3078, Petach Tikva 49516
Israel

Tel: 4972 (3) 929-2300 e Fax: +972 (3) 929-2322 e info-il@elmomc.com

North America

Elmo Motion Control Inc.

42 Technology Way, Nashua, NH 03060
USA

Tel: +1 (603) 821-9979 ¢ Fax: +1 (603) 821-9943 e info-us@elmomc.com

Europe

Elmo Motion Control GmbH
Hermann-Schwer-Strasse 3, 78048 VS-Villingen
Germany

Tel: +49 (0) 7721-944 7120 e« Fax: +49 (0) 7721-944 7130 * info-de@elmomc.com

China

Elmo Motion Control Technology (Shanghai) Co. Ltd.

Room 1414, Huawen Plaza, No. 999 Zhongshan West Road, Shanghai (200051)
China

Tel: +86-21-32516651 e Fax: +86-21-32516652 e info-asia@elmomc.com

Asia Pacific

Elmo Motion Control

#807, Kofomo Tower, 16-3, Sunae-dong, Bundang-gu, Seongnam-si, Gyeonggi-do,
South Korea

Tel: +82-31-698-2010 e Fax: +82-31-698-2013 e info-asia@elmomc.com

Table of Contents  |www.elmomc.com


http://www.elmomc.com/
mailto:info-il@elmomc.com
mailto:info-us@elmomc.com
mailto:info-de@elmomc.com
mailto:info-asia@elmomc.com
mailto:info-asia@elmomc.com

Elmo Application Studio

MAN-EAS (Ver. 1.002)

Table of Contents
1 4T 0T [T 1 oY o 10
1.1 How to use this ManUual.........cooiiiiiiiiiiiiiee e s 10
1.2 What is the ElImo Application Studio (EAS)?......cccceeeeeiiieeeeceee e 10
1.3 INSTAIIING EAS oottt e e e e e e e et e e e e e e e e anbteeaeeaeesesnssrenaeaaanas 11
1.3.1 System ReqQUIrEMENTS....ccoeeeieeeeeeeeeceeceeeeeeeeee s 11
1.3.1.1  EAS OPeration.......ceeeeeieeeieeeeeeieeeeeeeeeeeeeeeeeeeeeseeesseeeesseseseseeerenne 12
1.3.2 INSEAHAtION 1. e s 14
1.3.3 UpPrading the EAS ...ttt et bee e e 15
1.3.4 Uninstalling the EAS.........ouieeee ettt e e e 15
1.4 Getting Started with EAS — New Workspace Wizard..........cccceeeeiieeeiccieeecciee e, 16
141 LT ] o - Yol TSR 16
1.4.1.1  System and WOrkspace ......ccccceeeeecriiieeee e, 17
1.4.2 New Workspace Wizard - LOCation........ccceecuvveeeiiiiee et 18
1.4.3 The New Workspace Wizard Toolbar........cccceeevviieeiiciiee e, 19
1.4.4 LI == 5N 19
1.4.5 TArget DetailS..ccccuviee e 21
1.4.6 Connecting @ Drive 1O PC ...ttt e e e s 25
1.4.7 G-IMAS OPTIONS . . e 27
1.4.8 Returning to New Workspace Wizard wWindow .......ccccccevevvcieeeiccieeeennen, 29
1.5 Setting the EtherCAT Configuration ........cooccveiiiiiiie e 30
1.5.1 EtherCAT Configuration OPLiONS .......cccueeeeciiiee et 38
1.5.2 EtherCAT Master Settings Tabs ......ceivviiieiiiiee e 42
1.5.2.1 EtherCAT Master Settings Tab........ccccocevevvcieeiinciee e, 42
1.5.2.2  EtherCAT Quick Settings Tab ........ccccecvieieiicieieeeee e, 45
1.5.2.3  EtherCAT Process Image Settings Tab .......ccccceevcveiiicieeecnnen, 47
1.5.2.4  EtherCAT Cyclic Settings Tab .....cccccevvieeiiiciee e, 49
1.5.2.5 EtherCAT Distributed Clocks Settings Tab .........cccccceecvveeeennneen. 51
1.5.2.6  EtherCAT Diagnostic Settings Tab........cccceeveiiiviieeececien e, 54
1.5.3 EtherCAT Slave Settings Tabs ....ccccvviiiciiir e 57
1.5.3.1 EtherCAT Slave Settings Tab ......ccccceecieeeiecieee e, 57
1.5.3.2  EtherCAT FMMU/SM Settings Tab .....ccoocveeeieviveeiiieceeecereeene 59
1.5.3.3  EtherCAT Mailbox Settings Tab .......ccoceeeeiieeiieiei e, 62
1.5.3.4  EtherCAT Init Commands Settings Tab......ccccccceeveeeeecieeeennen. 65
1.5.3.5 EtherCAT Distributed Clocks Settings Tab .........ccccceercuveeeennen. 66
1.5.3.6  EtherCAT Memory Settings Tab........cccceeeeiieeeicciee e, 69
2 N - T (ot 71
2.1 The EAS WiNdOW DiSPlay .....cccueeeeiiiiie ettt ettt ette e e e satae e e esatae e e snraeeeeans 71
2.2 Updates & NEWS ACHIVILY ....uiiiiiiiee et sire e e s saaeee s 73
3 System Configuration.......ccceeeiiieuiiiiiiniiiiieniiiiiiesreeessenssessensssssees 74




Elmo Application Studio

MAN-EAS (Ver. 1.002)

3.1

3.2
3.3

4.1

The WOorkspace EXPlOrer... ... ittt crrre e e e e e e e e snrrae e e e e e e e eanes 75
3.1.1 Workspace EXplorer ACtIONS........ccocuieeeieiieeeccieee et e e e e eetae e eearee e 76
Target Details WiNAOW ......coiiiiiii ettt seatae e s s eatae e e s eaaeeeeaes 78
G-MAS and Drive Administration ..........ccveciieiiiiiiie e 81
33.1 The System Tools BULLON ......ccoociiiieiiiiee e 81
3.3.2 Recommended Download Sequence for Gold Drives ........cccceeeecvveeeenneee. 86
3.33 Downloading FIrMWAIE ........uuieieeeiiccciiiiiee ettt e et e e e e e e e 87
3.3.3.1 Download Firmware to G-MAS.........ccccevvieernieeniieenreeeniee s 89

3.3.3.2 Download Firmware to a Gold Drive via USB...........cccoeeuveernnns 93

3.3.3.3 Download Firmware to a Gold Drive via FOE........ccccccevvuveennnns 94

3.34 DOWNIOAAING PAL...cceeiiieecieee ettt ettt e e e anree s 98
3.3.41 Download PAL to a Gold Drive via USB.........cccccevvvveeiiiiieennnns 98

3.3.4.2 Download PAL to a Gold Drive via FOE ........ccccccvvviiieenncinenn. 103

3.35 Upload Personality ......cccceeeeiieeiiciie et 104
3.3.5.1 Upload Personality from a Gold Drive........cccccceeeeevieeeennnennn. 104

3.3.5.2 Upload Personality from a SimplIQ Drive.........ccccccuveeeennnnnn. 105

3.3.6 G-MAS Parameters Download and Upload ........cccccveeeiviiieeiiciiec e, 106
3.3.6.1 G-MAS Parameters Upload.......c.cccoceereeciiieeciiiieeeciiee e, 106

3.3.6.2  G-MAS Parameters Download.......cc.ccccevverrieriiieencieeeiieeee 108

3.3.7 Drive Parameters Download and Upload..........cccceevviiieiiciiieeeccieee e, 110
3.3.7.1  Upload Parameters (Binary) from Gold Drive............cc......... 110

3.3.7.2 Upload Parameters (Textual) from Gold Drive..................... 112

3.3.7.3 Download Parameters (Binary) to Gold Drive..........c.cccuu...... 115

3.3.7.4 Download Parameters (Textual) to Gold Drive ..................... 119

3.3.7.5 Download Parameters (Binary) to SimpllQ Drive................... 119

3.3.7.6  Download Parameters (Textual) to SimpllQ Drive ................ 119

3.3.7.7 Upload Parameters (Binary) from SimpllQ Drive................... 119

3.3.7.8 Upload Parameters (Textual) from SimpllQ Drive................. 120

3.3.8 Download Boot to Gold Drive Via FOE........ccccvviviiieiiiiiiee e 124
3.3.9 Download Resource File to G-MAS..........coooverieenee e esree e 125
3.3.10 Upload Resource File from G-MAS ..........cceieiiiiiiiieee et seiree e 125
Drive Setup and MOtioN ......cccuiiiiiiiiiiiiiiniiierreess e reeessssenesssssenens 126
TUNING @ GOId LINE DIiVE...uiiiiciiiie ettt sttt e e e s e e e ae e e s saaaee s 130
41.1 EXpert TUNING Wizard ........occvii it 130
4.1.1.1 When is the information saved? ........ccccoeveevieririeeniee e, 130

4.1.1.2  Expert TuNing Procedure......ccccueeveviiieeeiiiieeeerieeeesiee e 131

4.1.1.3 The Expert Tuning Wizard Toolbar .........ccccceeeecivreeiiieeeeennen. 133

4.1.2 Motor and FEEADACK ......ccveviriiiriiecie et s 135
4.1.2.1 Motor Parameters ..., 135

4.1.2.2 Serial Absolute ENCOders/SeNnsors .....ccoeevvveeeeeeeeiieesiveeeeeennns 137

4.1.2.3  Sensor Parameters..... .o iiiiieiieeiee e 140

4.1.2.4  Control Feedback Parameters .....cccccccceeevcuveeeencieeeesiieee e, 160

4.13 Limits and ProteCtioNS .....c.civvvierieiiiieiiiee sttt st e e e sreeen 167

Table of Contents  |www.elmomc.com



http://www.elmomc.com/

Elmo Application Studio

MAN-EAS (Ver. 1.002)

4.2

4.3

4.4

4.1.3.1 Drive and Application Limits.......cccccceriveiiiiiieeeeeeecciiieeee e, 168
4.1.3.2 Application Test LImits.......cccceevieeeeiiiieeieiiiee e, 170
4.1.3.3  ProteCtion ....ceeeeiiiiiiieiieeeeee e 171
4.1.3.4  Input-OutpUl....ccooeeieieeeeee e, 174
4.1.4 CUITEeNt LOOP TUNING ..uuiiei s 176
4.1.4.1 The Current Tuning Window Structure .......cccccceeevvcvveeeennnnen. 176
4.1.4.2  Current Loop Identification ........ccceccuveeeeciieeeeciee e, 177
4.1.43  Current LOOp DeSIgN .cceeviiiiiiiiiiiiiiiiie e, 181
4.1.5 CoOMMUERLION ...t e e e e e e 185
4.1.5.1 The Commutation Tab......ccccovriiiiiriiiiiiiiiee e, 186
4.1.6  Analog Sensor Calibration .......ccccceeciieiiiiiiee e 191
4.1.7 Velocity and Position LOOPS TUNING....ccceovccciiiiiieeeeeeccirieeee e 195
4.1.7.1  1dentification......ccccccieeeeee e 195
4.1.8  VelocCity LOOP DESIZN wueivieiiiieiciiiee ettt ettt e e e are e s s 201
4.1.8.1 Saving and Loading @ DesSigN.......cccceeeevcciviiieeee e eciereeeee e, 202
4.1.8.2 The Graphic Interface.......cccceeciieeeeciiieeecee e 203
4.1.9 POSItion LOOP DESIZN coiveviiiiiiiiiiiiiesiiiiieeee e ssiireee e e s sirnr e e e e e s s s saneeees 204
4.1.9.1 Saving and Loading @ DeSigN.......cccceeeeieeceviiieeeeeeecciineeeee e, 206
4.1.9.2 The Graphic Interface......ccccceeevieeeeciiieeecee e, 206
4.1.10  Gain SChEAUIING w.eiiieieee e 208
4.1.11  EXIting the WiIzard........oooccviie ittt e 208
I R oA V7 | [V - [ [ S 208
Special Tuning Application —Gantry SyStem .......cccoeeiiciieiicciiee e 211
421 OVEIVIBW ...ttt ettt e ettt e e e e e e et e e e e e e e s e nbreeeeeeeeenaanns 211
4.2.2 MELHOA OVEIVIEW ..ceiueiiiiiii ittt eee e ste ettt e e sree e ve e e snaeesareeens 212
4.2.3 Setup and SIaVe TUNING ...vvviiiiiieccee e 213
4.2.4 Master Setup and TUNING ...ccooi i e 220
4.2.5 Configuring the Gantry Controller.........coeeeeciiee e, 225
4.2.6 Error Mapping (COrreCtioN) ....ccccueiecieeeieeeiieeeiee et rre e ve e e sareesrae s 230
4.2.6.1  Error Mapping Results Example .........cccocevveeeeiieeeeccieee e, 232
4.2.6.2 Code for Error Mapping Procedure .......ccccceeeeecveeeencveeeennnen. 233
SIiNGIE AXIS IMIOTION ..eeeiiiiiiie ittt et e e st e e s sbae e e senbaeeessnbeeeeeans 236
43.1 SCIEEN AFCAS ..eeiieiiiieeet ettt ettt e et e e e e s e e e e e e e s e nneeeeeeeeens 236
4.3.2 The MOLION Al€a...ciiiceiiieieciiie ettt e e e re e e e bae e e e sanes 237
4.3.3 Selecting the Drive MOde .......cuvviiiiiiiie et 239
4.3.3.1  Position LOOP MOdE......cccviiiiiiiiiieeciee et 239
4.3.3.2  VelocCity LoOp MOGE....ccicciiiiiiiiieecciieeeetee et 245
4.3.3.3  CUIENT LOOP i i 249
4.3.3.4  Stepper MOUE.....ccocuiiieeetiee et 252
434 THe [/O SEAtUS AlCa....uueiiiiiceiiieieeiiie ettt ettt e st e s s st e e e s sbae e s s snes 254
4.3.5 The Motion Status Ar€a.....c..ueiivciieeiiiiee e seee e e 254
MUltiple AXiS IMOTION ...coiiiiiie ettt e e e bae e e e nee e e e ennees 255
44.1 Parameters Table... ..o s 256
4.4.2 UNES ettt ettt ettt e s be e s ba e e sabe e sbeessabeesabeeesateesabeesaeeesareeens 258

Table of Contents  |www.elmomc.com



http://www.elmomc.com/

Elmo Application Studio

MAN-EAS (Ver. 1.002)

4.5

4.6

51

5.2
53

5.4

6.1
6.2

443 o) 11T PSPPSR 259
4.4.3.1  POSIION LOOP cooiiiiiiiiiiiieieee 261

4.4.3.2  VeloCItY LOOP cuvvieeiiiiiieecitee ettt et e e e 263

4433  CUrrent LOOP..coooiieieeeee e, 264

AA34 S OPPOI e 265

The SCHIPt MANAEET «.veii ettt ettt e st e e et e e e st e e e s are e e e s naeeeeannneees 267
45.1 Script Manager User INterface .......ccveeeeeciieeecciieee et 268
4.5.1.1  Table COlUMNS .....oeriiiiieeiecriec ettt 268

4.5.1.2  Toolbar BUtLONS ...coccuiiiiiiiieeiriieecciiee e 268

4513 OULPULArEa ..o 269

4.5.1.4  Table FUNCLIONS.....coociiiriiiiiierieccte et 269

4.5.2 Creating @ NEW SCIIPT ... 269
453 Y (ALY Yol ] o) £ 270
45.4 (o o [1a Y- Yol o1 £ SPSR 270
4.5.5 RUNNING SCIIPES .ovvviiiiiiiiiiiiiiiiiiiiierieeeeieeeeeeerererererererererererererrrereren——.. 270
4.5.6 Organizing the Script Table.......uueeeeeiiiccee e 270
DIIVE ParameELers. ... .cciiiiiiiieeeiiee ettt e s e s e s areee s 271
4.6.1 Parameter EXPIOTEr .. ..ueviiieeee et 272
4.6.1.1  USer INterface ..ocouiiiieeeie ettt 273

4.6.1.2  Parameters Difference.....cccccvveiiiieinieiinieenieecieesee e 276
SUPPOrtiNG TOOIS....cicuiiieeiiiieicieniiriniitniereeietnnieteeserensessnserenssssnssssnsssssnssnes 278
RECOIIEN ..ttt ettt et e s bt e e ab e e sabe e sbaeesabeesaneeennne 278
5.1.1 Selecting the Signals to RECOrd........cuvvvieiiiieieciiieeeeee e, 281
5.1.2 LS 7<= P SRSR 282
5.1.3 Graphic User INTerfac.....ccooiuiiieeee et 285
5.1.3.1  Connecting Plots EXample .......ccccecoieieeiiiieeeciiee e 290

5.1.4 Recorder Toolbar BUTLONS .....cooveiiiiiiiieniieeieeiec et 293
5.1.4.1  WiINdOWS Properties ......ccccceeecureeeriiieeesiiieeeeiiieeeeseveeeesnneee s 296

5.1.4.2  SCOPE WINAOW...oiiiiuiiiieeiiee e ettt ettt 298
=180 21 Lo T P PP 307
STAtUS IMIONITON ... et e e e e s e e e e e e saneeee 309
53.1 Status Monitor User INterface.......cccvvveeeiieeniee e 309
5.3.1.1  Table COlUMNS ..cccociiiiiciiiee ettt e 309

5.3.1.2  T00lbar BULtONS ....cc.eeviieeeiiiecieecies e 310

5.3.1.3  Configuring @ LiN€ ......ccocouiieiiiieee et 310

5.3.1.4  Saving Monitor Configuration to File .......cccccccvvivviieeniicnnennn. 310

5.3.1.5 Loading Monitor Configuration from File............ccccceeeeunnen.. 311

5.3.1.6  Organizing the Monitor Table........c.ccccoeevreiiiiiieeiicieee e, 311

e To T 4 o= Ko o KPP SRR PPP 312
Drive User Programming .......cccciceeiireniiineciineniieniieessnensisnerenssssnssssnssssnnnss 316
Programming 1CON OPLiONS......uuviiiiiiiiieiiiiitee et erree e e e s s e sairreeeeessenas 317
Drive, Creating a Project and Programi........ccccccueeeeecieeeeeiieeeeecieeeeerree e eveee e 319

Table of Contents  |www.elmomc.com



http://www.elmomc.com/

Elmo Application Studio

MAN-EAS (Ver. 1.002)

6.3
6.4

6.5

6.6

7.1

7.2

7.3

7.4

8.1
8.2

9.1

(070 a1 1={U T = 4 (o] o SR 323
Opening, Editing @ Program File ........ccveiiiiiiii i 325
6.4.1 Opening a Program for Editing ......cccceevevieeeiiiiie et 325
6.4.2 Opening a Program for Editing, Running and Debugging...........ccccouee.... 325
6.4.3 Editing @ Program File.......cccovei i 326
DEDbUEEING @ PrOSram ...ccccueiieeiciieee ettt ettt et e e tre e s vae e e s atr e e e e abae e e e sabaeeeeennees 327
6.5.1 Watching Variables..... ..o 329
6.5.2 Debugging a RUNNING Program .......cccccceeeieiieeeeeiieee e e e eeee e 329
The LayOULt SEIECLON ..uuiiiiei et e e e e e e e errr e e e e e s e e nnes 330
G-MAS Setup and MOtioN......cciciiiiiiieiireciiricreesrees e reeerensesensesensanes 331

[T Y1 NI Yol T o1\ =T 0 === PPt 336
7.1.1 TOOIDAr BULLONS ..etiiiiiiiiie ettt st 339
7.1.2 Manipulating the @XS ......cccvviiieciiie e 340
7.1.2.1  Flow Script Commands........cccceeeeeieeciniiiieeee e ecccireee e e e eeneens 344

7.1.2.2  Administrative Commands .......ccccceervierriieeniieeniie e 350

7.1.2.3  Motion ComMmMaNdS.......ccovveeriieinieenieeeiiee e 354

GMAS Uncoordinated Multiple Axes MotioN........cccceeeiieecciiiieeee e, 355
7.2.1 Parameters Table.......ii it 356
7.2.2 670 o 3PSO PP PPTPOPPPP 361
7.2.3 (O Y N 2o ] =T 362
7.2.3.2  Cyclic POSITION weeiiiiiiie ettt 367

7.2.3.3  Profile POSItioN.......cccoeiuiiiiieiiiieiecseceee e 368

7.2.3.4  Profile VelOCity.....ccoeee ettt 370

7.2.3.5  HOMING ceeiiiiiieteeeeete ettt et 371

7.2.3.6  HOoming DS402 POSItioN .....cuvvveeeieiiiniiiiieeee e 374

Modbus Configuration Manager..........eeeccuiiiieiiiee e et e e vee e e e 376
7.3.1 Adding or Editing Modbus data.........cceeevviiieiiiiiiee e 381
GMAS EtherCAT DiagnoStiCS. . uuiiiiiiieeiiiiieeeiiieeesiieeeessireeessrtreessssreeessssseeessssseeessnns 384
7.4.1 Y =T gl D 1= Y=g To 1) Lot PPN 385
7.4.0.1  Master Tab..ieei e 385

7.4.1.2  DiagnostiC Tab ..cccccveiiieiiiie et 387

7.4.2 Y N LR DI F- V= g o 1y 4 ol 388
2 R - 1V - | « F SR UPUUUROt 388

7.4.2.2  Diagnostics Tab....ccoeiiicciiie et 389

7.42.3  MailBOX COE Tab ..cccueivciiiiiieeeiieirieeciee e e 390

7.4.3 GMAS EtherCAT DiagnostiCS ICONS ...ccivvvieeeiiiiiescciiee e ceieee e creee e sieee e 390
Upgrading and Uninstalling EAS..........ccceciereeeniiireeeceerennceseenncsseenneessenens 392
UPErading EAS ...ttt e e e e e e e e e bee e e e nanees 392
UNINSEAllING EAS ...ttt e et e e e e e e te e e e abae e s e eabaee e e eanees 394
Drive Communication SEtUP.......cceerruiiieiiiieiiiiniiieciiriiiriressreasreeenennes 398
Connect a Drive USiNG USB ......cooiiiiiiiiiii e 398

Table of Contents  |www.elmomc.com



http://www.elmomc.com/

Elmo Application Studio

MAN-EAS (Ver. 1.002)

9.2

10

10.1
10.2

11

12

12.1
12.2
12.3

13

Configure a Drive to use Ethernet with DHCP.........cooooiiiiiiieeecceeee e, 401
9.2.1 Configuring EAS and the servo drive .......cccoccveeeiciieee e, 401
9.2.2 PC configuration .......coccueeei i 404
9.2.3 Configure a Drive to use Ethernet with static IP .........cccoeeiieiieeiicienen, 406
9.2.3.1  Configuring EAS and servo drive.........ccceecveeeeccieeeeecieee e, 406

9.2.3.2  PCconfigurations.......cceeecuieeieiiiee et 409

9.2.4 Connecting a Different DIiVe .......cccviveeciiiee et 411
EAS Settings and Configuration .........cccceeeiirireiiiieeeciinreeeceereece e eenens 413

EAS SetiNgS .ooiiiiiiiiiii 413
Flash, RAM and Saving Data .........cceevcvieiiiiiieeecciieeceires et e et e e e e e snae e e e 416
GlOSSANY..cceuiiieiiiiiiiiiireiiteeerenerennertneeesnsstsnssseesesensesensesensesenssssnssssnnssnen 417
EtherCAT Error IM@SSAEES ...ccevueuerrenneierernniereransssrenssssssenssssnennssssennsssssennns 423
DIagNOSTIC MESSAGES i i i i i e 423
STUIO MESSAEES . .vvveeeieiieie ittt e ettt e e ettt e e et e e e e e tr e e e esataeeesertaeeessntaeeesansaeessnnsaeeesnns 431
MaSt el MBS SABES i i e 432
3T =) 433

Table of Contents  |www.elmomc.com



http://www.elmomc.com/

= Elmo Application Studio

MAN-EAS (Ver. 1.002)

1 Introduction

1.1 How to use this manual

This manual is part of the EImo documentation set. It should be used in conjunction with the
other manuals that describe any ElImo products that are going to be used with Elmo
Application Studio.

Elmo Application Studio provides a user interface that makes the use of EImo products more
accessible for users. Some of fields in EAS are equivalent to drive commands. In other fields,

the user enters information that is processed in EAS to generate a drive command or a set of
commands.

To avoid too much overlapping between manuals, this manual provides only a functional
explanation for every field. Where necessary, the equivalent drive command or parameter is
mentioned. If you feel that you need more information about the command or parameter,
please refer to the product’s command reference guide. For a better understanding of drive
algorithms and the relations between parameters, refer to the product’s software manual.

1.2 What is the EImo Application Studio (EAS)?

Elmo Application Studio (EAS) is a suite of Windows based software tools designed to ease
the process of setting up a motion control system. Within Elmo Application Studio, you can
set up a single drive or a sophisticated system including EImo’s multi axis controller with
multiple controlled elements.

You can use Elmo Application Studio to:

e Define the system structure, its components and how they communicate
e Set up communication to Elmo Gold or SimpllQ drives

e Automatically identify motion system characteristics

e Automatically or manually tune the control loops

e Enjoy easy access to drive parameters

e Start motion and record results

e Create user programs and much more.

Elmo Application Studio’s user interface, groups the available tools in task-oriented groups.
This allows you to focus on the task, working only on the settings necessary to accomplish it.

Common processes such as setting up and tuning a system are made easy using Wizards that
walk you through the process systematically.
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1.3 Installing EAS

1.3.1 System Requirements

To install EImo Application Studio you will need a PC with:

o  Windows XP or Windows 7 (32Bit only)

e Atleast 1 GB RAM

e Windows installer 4.5 and .NET framework 3.5 versions

Your Windows display font size must be set to Normal (Small) fonts. Otherwise,
the EAS display will not be correct.

1. To change font size go to Settings > Control Panel > Display > Appearance tab.

Display Properties

Themes | Desktop | Screen Saver | Appearance |Settings

Inactive Window =15
Active Window 9[=1E3)
N

X

Windows and buttons:

|Windows P style A |
Calor scheme:
| Diefaul (blue] |
Font size:
Mormnal w
[ Ok ] [ Cancel ] Apply
2. Verify that the screen resolution is according to the minimal and recommended

screen resolutions.

Minimal screen resolution 1024X768

Recommended screen resolution 1280x1024 or higher

Table of Contents
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1.3.1.1 EAS Operation

To operate correctly EAS requires the following

1. Verify that you are using a Windows XP version with service pack 3.5 and above. To

find out which service pack you have installed go to Control Panel > System:

£ Control Panel

File Edit Yiew Favarites Tools  Help

OBack -\_) lﬁ ﬁSearch H__i‘ Folders | |oh |2 x n v

: Address |E} Cantral Panel

& % D m A B =

Accessibility  Add Hardware Add or Administrative Andrea Moise  Automatic Broad

Options Remov, ., Tools Cancellatio, .. Updates  Control £

15 :{i A & ‘r E b &

SV B =

Folder Options Fonts Game IDT Audio IntelfR) GMA Internet hE
Controllers  Control Panel  Driver for ... COpkions

., % B e 8

Metwork Phorne and  Power Options  Printers and  Regional and  Scanners and  Sched

Conneckions Maderm ... Faxes Language ... Cameras Task
¥ R 8 B e «
System Taskbar and  User Accounts  Windows wWindaws Wireless
I¥IE0 ire A A £

System Properties

[ System Restore I Automatic Updates 1 Remote |
General | Computer Hame || Hardware || Advanced |

byzten;

Microzoft Windows =P
Professional

Wersion 2002

Service Pack 3

Registered to:

[l
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2. Verify that you are using Windows installer version 4.5.x.x. and above.
3. To find out which version of Windows installer you are using type “cmd” in the
Windows command line.

4. At the prompt type “msiexec” and enter. A window similar to the following will open

Windows Installer b—<|

Windows ® Installer. W 3.01.4001.5512 A
mziexec /Optien <Required Parameter= [Optional Parameter]

Inztall Options
=/package | /i= =Product. mgi=
Inztallz or configures a product __
/a =Product. mei=
Adminigtrative ingtall - Installs a product on the netr
Jujm= <Product. mzi= [/t <Transform List=] [/g <Language D¢
Advertizes a product - m to all ugers, u to current
<{uninstall | &= <Product. msi| ProductCode=
Uninztalls the product
Dizplay Options
Jquiet
Quiet mode, no user interaction
Ipassive
Unattended mode - progress bar only
Jq[niejrf
Sets user interface level
n-NoUl
b - Bas=ic Ul w

5. Verify that you have .NET framework version 3.5 and above

¥ Add or Remove Programs

=1
@f{ Currently installed programs: [ show updates Sort b
Change or S —— e A
Remove - . 0
Programs IDT Audio Size  40.55MB
=¥ Intel(R) Graphics Media Sccelerator Driver Size  15.46ME
% 5 Java DB 10.5.3.0 Size  25.43MB
Add tlew [£) 1avaiTH) 6 Update 18 Size  97.15MB
Programs
| £ Java(TM) SE Development Kit 6 Update 18 Size  150.00MB
g:l (i) Kaspersky Anti-¥irus 6,0 for Windows Workstations Size  90.44ME
AddiRemove PL Kaspersky Lab Metwork Agent Size  18.33MB
Windows
Components ﬁ’ Microsoft JMET Framework 2.0 Service Pack 2 Size  154.00MB
Micrasaoft \MET Framework 3.0 Service Pack 2 Size  178.00ME
@ Micrasaft .WMET Framawark 3.5 SP1 Size  ZG.44MEB
Set Program
Access and Gia Microsoft Office Professional Plus 2010 Size 1,104.00ME
Defaults
E_’, Microsoft OFfice Yisio Standard 2007 Size  321.00MB
w Microsoft Silverlight Size  19.04MB
5 Microsoft Visual C++ 2005 ATL Update kb973923 - %86 &.0,50727,4053 Size  O.UIME
5 Microsoft Visual C++ 2005 Redistributable Size  S.2LMB
™ Picasa 3 Size  63.68ME
# Poderosa4.1.0 Size S5.19MB
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1.3.2 Installation

To install EAS

1. Double click on the installation file icon | B Eime Application Studio Setup t start the

installation. The InstallShield window opens.

When installing in a system with Windows 7 O/S, make sure to highlight the
install file icon, and right-click to select Install as Administrator.

Elmo Application Studio - InstallShield Wizard

Welcome to the InstallShield Wizard for Elmo
Application Studio

The Installshield(R) WWizard will allow vou b modify, repair, or
remove Elma Application Studio. To continue, dick Mesxt.

2. Click Next.

i':_%ze" Elmo Application Studio - InstallShield Wizard

Destination Folder

Click Mext to install to this Folder, or click Change to install to a differe

Install Elma Application Studio to:
C:\Program Files\Elmo Motion ControliElmao Application Studio),

Inistallshield

[ < Back. ][, et = J [ Cancel

Table of Contents  |www.elmomc.com

14



http://www.elmomc.com/

= Elmo Application Studio

MAN-EAS (Ver. 1.002)

3. Click Next to install EAS in the default location or Change to select a different location.

& Elmo Application Studio - InstallShield Wizard

Ready to Install the Program

The wizard is ready ko begin installation,

Click Install to begin the installation.

exit the wizard,

IF ywou want ko review or change any of your installation settings, dlick Back, Click Cancel ko

[ < Back l[

Install

] [ Cancel ]

4. Click Install to start installation. A progress bar is displayed showing the progress of

the installation. When completed, the InstallShield Wizard Completed window

appears.

i Elmo Application Studio - InstallShield Wizard

InstallShield Wizard Completed

The InstallShield Wizard has successfully installed Elmo
Application Studio, Click Finish ko exit the wizard.

5. Click Finish to exit the installation.

The EAS icon now appears on your desktop. A new group called “Elmo Motion Control” is

added to the Programs in your Windows Start menu.

1.3.3 Upgrading the EAS

To upgrade to a new version of EAS, see section 8.1

1.3.4 Uninstalling the EAS

If you wish to uninstall EAS, see section 8.2.
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1.4 Getting Started with EAS — New Workspace Wizard

1.4.1 Workspace

Workspace defines the setup and configuration of your system drives, motion controllers
etc. that are constructed in the form your application.

Workspace Name: | Default |

Workspace Location: ’ |

Create Directory for Work = Use Worl as default

Location 1)[ Targets ]Z)Eams:ﬁge% 1)[ Details ]

F o

BES

Fo—

k04

J

When working with the Elmo Application Studio, you can view the tree of the workspace
displaying information related to your application.

driveM G0
dreSimplli Q01
=24 Go1
Bl Device Mehaark[EtherCAT)
_—

Some examples of this information are:
e The number and types of devices in your system
e The communication parameters for each device
e |/O definitions
e User program projects
e Device parameters

e  Multi-Axis controller (Gold Maestro) resource files.
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During operation of the Workspace wizard it is necessary to manually save your workspace
before exiting. When you open EAS, your default Workspace is opened, and the program will
start showing the last screen, when closed.

1.4.1.1 System and Workspace

Notice that the New Workspace Wizard ends after the basic system information is entered.
Workspace and the system structure are linked, but defined separately:

o System will usually relate to the physical components connected to the PC; drives,
controllers, and the communication network they form.

e Workspace refers to the drives, motion controllers, and folders that include, but are
not limited to, the description of the application.

The terms will sometimes be used as synonyms, since each Workspace includes one System.
If a user wishes to save his work within several systems, several workspaces are required.

To Start the EAS

1. Double click on the ElImo Application Studio icon on your desktop or select EImo
Motion Control-> EImo Application Studio in Windows Start menu.

You are prompted to create a new workspace.

¥ Elmao Application Studic

[3 Open ] i i [?\ Browse]
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1.4.2 New Workspace Wizard - Location

To create a new workspace

1. Click New.

(5 Default
() Default2
() wsl
[C5) Google
= DT
£ InstallShield Installation Information
3) Intel
(253 Internet Explarer
£ Java
[C2) Kaspersky Lab
) Messenger

() Microsaft Analysis Services
[C2) microsoft frontpage
() Microsaft Office
() Microsaft Sikverlight
|5 Microsoft SOL Server Compact Edition
[ Microsaft Syne Framewark.
[5) Microsaft Synchranization Services
5 Microsoft Visual Shudio 8
(£ Microsaft ‘warks

Waorkspace Mame: | Default

Workszpace Location: | C:AProgram Files\Elmo Motion ControlE Imo Application Studio'workspaces

Create Director for \Work space

Use Workspace az default

1}[ Targets ]Z}E;MAS Targe'% 3)[ Details ] IE‘

P
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The following are shown:

Browser Window Expand or collapse folders to select a location for your
Workspace folder.

Workspace Name Type in a name for your Workspace

Workspace Location  Displays the location selected in the Browser window. Type
in a folder location to change the selection or use the
browser window.

Create Directory for Creates a separate new directory for the new Workspace. If
Workspace unchecked, the files related to this workspace will be located
in the selected folder.

Use Workspace as If checked, the new Workspace will be the workspace that

Default opens as default every time EAS is opened. This selection
overrides any previous selection for default workspace. If
this box is left unchecked, then when EAS is opened in the
future, the Workspace selection dialog box opens.

This window opens by default on the first time EAS is
opened. At the next activation, EAS will open to show the
Studio window of the default workspace. If no default
workspace is defined, this window will appear in the next
start-up of EAS.

1.4.3 The New Workspace Wizard Toolbar

=N \ \ 1
Location »  Targets \GMASTargets } Details rj /

—(% |
—[®

Previous / Cancel  Finish
Wizard Steps Next
1. Use the Next and Previous buttons to navigate between the different steps of the
wizard.
2. When you have completed defining your system, click Finish to save it and open the

studio window. If you wish to cancel the definitions you created, and exit the wizard,

click Cancel.

1.4.4 Targets

A target can be a servo drive, motion controller, or any other device connected within the
configuration of the application and displayed within the EAS workspace.

To enter Targets
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1. Enter the number of hardware targets of every type connected to the PC.

To connect only Gold Line drives:

Leave all entries “0” except for Add Drive NG where you enter the number of Gold

Line (NG — New Generation) drives connected to the PC.

ontral

Define Targets Mumber

Add Drive NG

Add Drive SimpllQ
iy IMI
-

Add GMAS EtherCAT Based

!

Add GMAS CAN Based

!

Murnber of Units:

Murnber of Units:

Murnber of Units:

[] Build GatewayT arget

Murnber of Units:

[ Build GatewayT arget

pustian >(omin) [ | p 3¢ |

2. To continue, click the Next button .

- n

¥

The next step is relevant only for systems with Gold Maestro. If only drives are connected,

the following screen appears.

Define Targetz Number
Targets

Groups

Murmber of Units:

Mame Template:
Dirive MG Targets

Murmber of Units:

Mare Template:

Dirive SimpllC) T argets

Mumber of Linits:

Mame Template:

Diive 10 T argets
Murnber of [0:

Mame Template:

Did not select GMAS

- (5 )6

This screen shows only information related to systems that include Gold Maestro multi-axis

controllers. If drives are connected via GMAS, their information will be shown in this
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3.

1.4.5 Target Details

1.

screen. Since we have selected only Gold Line drives, all fields in this screen are

inactive and the text message “Did not select GMAS” is displayed.

Define Targets Murnber
Targets

Groups

Mumber of Units:
Mame Template:
Dirive NG Targets
Murmber of Units: _!
Mame Template: |

Dirive Sirmpll G T argets
Mumber of Units: | [ |

Mame Template:

Dirive 10 Targets

Mumber of 10: -|

Mame Template: i |

Did not select GMAS

Click Next to continue.

Targets

= "%3 W arkspace

|@_—-
B 1. General
1.1 Target Mame driveNGO1
1.3 Project
1.4 Project Az Copy True
1.5 Active True
= 2. Connection
2.1 Connection Type Offline

1.1 Target Mame
The target's unique no caze sensitive name.

Location

SEESEY

Define basic details for each target drive. The following Target Details can be defined:

Target Name

Double click the name to change it

Table of Contents  |www.elmomc.com
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2.

Target Type

Project

Project As Copy

Active

Connection

Displays the type of the drive

Browse to select a project including a user program to be
assigned to the drive

Your project can be opened as a copy. See explanation in
section 6.4.2

Select true or false. An active drive is displayed in other EAS
windows as part of the current system

Select how the drive is connected to the PC. Use the Offline
option to explore EAS or edit offline files without connecting
a drive.

Select each drive in turn to set its details.

Targets
- Workspace S_EW —1
- E 1. General
1.1 Target Mame driveMGO1
1.2 Target Type MG Drive
1.3 Project
1.4 Project Az Copy True
1.5 Active True
E 2. Connection

2.1 Connection Type Direct Axis TCP/IP

2 1P dddr 192.168.1.49 B
24P Part GOLDT SN 11038071 ,10.10.20.242
GOLDT SN 10450967 , 192.168.1.49
GOLD1T SN 100955960, 10.10.20.76
GOLDT SN 10436234, 10.10.20.243

R

2.2 |P &ddress
The target's IP address.
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&)

3. After entering the details for all the devices, click Finish "= to open the main ElImo
Application Studio (EAS) window.
The EAS opens for the first time in the System Configuration activity.

% Updates System E;Z Drive Setup [

& News Configuration &Motion

= r-3‘3 \Werkspace "Testing_workspace’

3 divelia0i} 5 1. General
1.1 Target Name: driveNGO1
1.2 Target Versien Unknown

1.3 Project
1

= 2. Connection
2.1 Connection Type Direct Axis TCP/IP

221|P Address 192.168.1.49
24P Port 5001

= 3. Host TCP/IP Interface
3.1 Host IP Address 192.168.1.1

1.1 Target Name
The target's unique o case sensiive name. v

When EAS is reopened, the EAS window displays the same screen that was active when you

last closed the program. In addition, EAS remembers the size and location of the
window.

4. When the new Personality (database parameters) of a device is downloaded (not
previously downloaded), it is synchronized with the present devices and the following

window opens.

driveNGO1 - Upload Personality

Load Personality

Upload Personality

3%
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5.

EAS then opens the following window to synchronize the Workspace Resource file and

the Resource file located in the G-MAS:

There iz inconzistency between the Workspace Resource file and the Resource file
located on the GhAS. Flease, fix it by choozing one of the following options:

[ Save az new'ws

Upload Resources file from GMAS Save Workspace and Download Cloze dialog without
and upate Workzpace Rezource file into GMAS communication establizh

A

| EES ] ==
h

Select from the following options:
Click the checkbox next to Save as new WS (Workspace).

Upload Resource file from the G-MAS and update the Workspace.

Save Workspace and download Resource file from the G-MAS.
Close the dialog without establishing communication.
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1.4.6 Connecting a Drive to PC

A drive can communicate with a PC in the following ways, depending on the type and

specific model:

For Gold Drives

B GOt

E| Device Metwork[EtherZAT]
- all
LAz

Connection Type

B 1. General

1.1 Target Name driveNGO1
1.3 Project
1.4 Active True

B 2. Connection

21 Connection Type

Dffline v
Direct Axis TCPAP
EtherCAT EoE
Direct Axis USE
Direct Axis R5232

Difline
Offling target,

13

Explanation

Offline

All drives, and motion controllers are offline, but the EAS windows are
operational.

Direct Axis TCP/IP

Direct Access TCP/IP. Main connection for most drives

EtherCAT EoE

Direct Access USB — USB 2.0 communication is not operational at this
moment

Direct Axis RS232

Direct Access RS232. Communication using RS-232 port

For SimpliQ Drives
=] l-% wiotkspace "'Test_workspace' Eb\:l
-------Eiﬂ=dweNGU1 : B 1. General
o 240 idnSimpll 00 1.1 Target Name drvSimpliQ01
E GO
- Device Metwork(EtherCAT) 19 Pm!ECt
e 1.4 Active Tiue
f.al

é..agg

Connection Type

Dffline v

T
Direct Avis R5232

Difline
Offling target.

1

Explanation

Offline

All drives, and motion controllers are offline, but the EAS windows are
operational.
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Connection Type Explanation ‘

Direct Axis RS232 Direct Access RS232. Communication using RS-232 port

For G-MAS Motion Controllers

(- "?fg ‘Workspace "Test_workspace”
25 driveNGI

E 1. General
- B drSimplin 1.1 Target Name GOl
= 4, Got}
E Device Network[EtheCAT) 1.3 Project
: 1.4 Active True
+al
- al2 1.f Cycle Time 1000
1.7 Mailbox Cycle Time 5000
1.8 Background Cycle Time 100
1.9 Receive Lb. status Falze
B 2. Target Connection
2.1 Connection Type GMAS TCP/IP
2.2 P Address 192.168.1.3

B 3. GMAS Network

B 4. Gateway

4.1 Auta Connect G ateway False
B 5. Host TCP/IP Interface

5.1 Host IP Address 192.168.1.2 ¥
e aiek BT LA BB/ ] PLIE bt Ethemet NI - Eacker Geheduer Minino
Intel(R] PROA000 GT Desktop Adapter - Packet Scheduler Miniport . 192,168,

Connection Type Explanation

Direct Axis TCP/IP Direct Access TCP/IP. Main connection for the G-MAS motion controllers

USB and Ethernet connections require some PC setup as well as EAS

configuration. For a detailed explanation about connecting a servo drive, refer
to 9 Drive Communication Setup.

To use RS-232 proceed to activate EAS and simply select the COM port and baud rate in the
communication options.
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1.4.7 G-MAS options

The following G-Mas options are available when

the G-MAS is inactive.

Rermove Target

Connect

Create Mew Ethercat Configurakion
Edit Ethercat Configuration

Diagnostics Ethercat Configuration

o Add Group
1. Right-click on the G-MAS within the Workspace window pane.
2. Select from the options displayed:

Remove Target

Connect

Create New EtherCAT Configuration

Edit EtherCAT Configuration

Diagnose EtherCAT Configuration

Change GMAS to PreOP Mode

Add Gold Drive to EtherCAT Network

Add SimplIQ Drive to EtherCAT Network

Add 1/0 device to EtherCAT Network

Add Group

Remove the G-MAS from the workspace entirely

Connect the G-MAS to its devices and activate the
G-MAS configuration

Refer to the section 1.5 Setting the EtherCAT
Configuration on page 30.

Edits the EtherCAT configuration and allows quick
editing of the Master configuration

Allows diagnostics of the EtherCAT network for
troubleshooting and information

Change the G-MAS to pre-operational mode and
allow download of parameters to the G-MAS. Only
available when the G-MAS is active.

Add an Gold EtherCAT drive to the present
EtherCAT network.

Add a SimpllQ drive to the present EtherCAT
network. Only available when the G-MAS is active.

Adds an 1/0O device to the EtherCAT network

Add a group of EtherCAT or non-EtherCAT drives to
the present configuration.

When the G-MAS is active the options available change accordingly.
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ClGEd

1l

B l'?fﬁ Workspace "D efault” |‘ | Al
........ driveM GO

EI ﬁ}( Remove Target
El- Devicd
all

i Disconneck

Create Mew Ethercat Configuration
[ G atew
ey
=l Group

B vl

Edit Ethercat Configuration
Diagnostics Ekhercat Canfiguration

Change GMAS ko PreQP Mode

R e e

T

« i

3. Right-click on the G-MAS within the Workspace window pane.
4. Select from the options displayed:

Remove Target

Disconnect

Create New EtherCAT Configuration
Edit EtherCAT Configuration
Diagnostics EtherCAT Configuration
Change GMAS to PreOP mode

Table of Contents  |www.elmomc.com

28



http://www.elmomc.com/

= Elmo Application Studio

MAN-EAS (Ver. 1.002)

1.4.8 Returning to New Workspace Wizard window

To return to the New Workspace Wizard window after EAS was opened

1. Select System Configuration. Right click at the name of the current workspace and

select New Workspace.

T #E Mew Workspace

gi;ﬁs.

onfigu

T % e

7y

G & & &

Open Workspace
Save Workspace
Save Workspace As...

Clear Workspace

Don't use Workspace as Default

Add Drive NG

Add Drive Simple 1Q

#dd Controller GMAS EtherCAT
Add Controller GMAS CAN
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1.5 Setting the EtherCAT Configuration

This section describes how to set up the G-MAS and drives using EtherCAT communication.
The setup applies to a configuration where the G-MAS is not connected, but can equally

apply to a G-MAS which is connected. The following diagram describes the Master/Slave
communication and their relevant layers.

Application
Layer
(AL)

Data
Link
Layer
(DL)

Physical
Layer (PHY)

| Servo

! According
i IEC 61491

r
iApplication:: Appli-

cation

Application

e.g. DS402 Drive Profile

1T

30

: : T
i : B 1. 11 Object Dictionary
|I“'______'i:ll ________ I:l P I: 1
¥ ss’:fce i File i M3
i wm HEroereeete 1 )
il Channel § i nocess 1111 Ethernet ! S0o PDO Mapping
ﬁ "'jj'i:&. T T EeE JT coE IT coe
it Process Data ||| Siaa | *Setings
ll FMMU n
DL DL Layer
Info Address Management
DL Control/

EtherCAT Data Link Layer DL Status

Slave Information

1L

Physical Layer

Figure 1.1 EtherCAT Communication

To Setup EtherCAT configuration

1. Right-click on the G-MAS icon in the Workspace window tab. A menu opens displaying

[

B sen

Configuratior

Elrno_GMAS"

Iz
=

Rermove Target

Zonneck

Create MNew Ethercat Configuration

Edit Ethercat Configuration

| Diagrostics Ethercat Configuration

3

o

Add Group

options, which includes the following:

Create New EtherCAT configuration

Creates a new EtherCAT configuration by

locating all connections, which are either
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B 3 EtherCAT Corfiguation
= i Mas
g am

31

connected or potentially connected via

EtherCAT

Master | Diagnostic System Infarmation Process Image | Cyclic

Distributed Clacks

(10Erors €3 | Wamings Ay

Y

B 1. Connection settings for master server

B 2. EoE IP parameters

B 3. Master parameters

B 4. Frame parameters

(91Messages )|

30/04/2012 16:28:58 Scan and Create Mew Configuration: Update tree Start
30004/2012 16:28:59 Scan and Create Mew Configuratio

: Update tree Done

300472012 16:29:113 Scan and Create Mew Configuration: Download Configuration File Start
30/04/2012 16:28:14 Scan and Create Mew Configuration: Download Configuration File Done

153

Edit EtherCAT Configuration

Bl £3, EtheiCAT Conliguration
- 28] Master o1,
M a01
M a0z

Edits the present configuration and allows

editing of the configuration

Master | (uick Setings Process Image | Cyelic

Distributed Clacks

|

E 1. Connection settings for master server

o

2. EoF IP parameters

m

3. Master parameters
Master name

Network card

Enable redundancy
Redundancy card

Initial master state:

Cycle time [us]

Mailbox cpcle time [jus)

Auta recovery timeout (ms)
Process image display period [ms]
Statistics display period (ms)
Ethernet frame max size [Byte]
Check PDI for all slaves

o=

4. Frame parameters
Destination MAC
Source MAC

Ethernet lype

Destination MAC

Master 1
ethl
False

DOPERATIONAL
1000

5000

100

1000

1000

1514

Tiue

FFFFFFFFFFFF
000000000000
alag

Wwarnings Ay

Messages@

# EtherCAT System Configuration for Workspace Elmo_GMAS
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Diagnostics EtherCAT Configuration

Master| Diagnostic | Gystem Information

Adds a present or new drive to the EtherCAT
Network

Process Image |

=iy Ms E=]
e B El 1. Connection setlings for master server
- 02

‘2 2. EcE IP parameters

|B 3. Master parameters

-hdog
B 4. Frame parameters

Destination MAC

(10Enors &3 | Warnings /" (15)Messages(@)

30/0442012 16:34:15 Start Master Diagnostics: Master Started

30i0402012 16:34:16 SBtart Master Diagnostics: Download Gonfiguration File Done
30/0402012 16:34:16 Start Master Diagnostics: Master Started Daone

30/0452012 16:34:16 Start M. EtherCAT network tree updated ..

3

| '# Start Master Diagniostics: Done

[

To create a new EtherCAT configuration, select Create New EtherCAT configuration.

The system automatically detects and enters EtherCAT configuration mode.

- GMAS
Setup&Mation

g a5 Mok cycie time (15

g a0 Auta eooverytmet 1)
Mg an Process image display period fms}
5 a1z Stavstics dapiay penod ins)
. Ehemst frame max sizs (Byte)

Check PDIfor al siaves

¢

Destination MAC

Erors | Wamings, Messages
011112011 131457 Scan and Create New Configuration: Scan Bus Done
011172011 131524 Scan and Create New Confguration: Download Configuration File
0171172011 13:15:25 Scan and Create New Configuration: Master Started
011112011 1311525 Scan and Create New Configuration: EtherCAT network tree updated
011172011 13:23:.45 Scan and Create New Configuration: Connected
011112011 1323 can and Craate New Configuration” Scan Bus Done

GMAS

“Fragramming

01/11/2011 13 24 -an and Create New Configuration Download Configuralion File

'# Scan and Creste New Configuration: Download Configuration File

[
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BBy §

I T R BT

1o

Finally appearing as:

Master State | Diagnosic

=P

System Informanion

E 1. Connection settings for master server
Host name

Emors | Wamings  Messages.

Process Image | Cyckc | Disrbuted Cocks

FFEFFFFFFRFF
000000000000

2488

011112011 13:14:57 Scan and Create New Configuration: Scan Bus Done

0111172011 13:15:24 Scan and Create New Configuration: Download Configuration File
011172011 13:15:25 Scan and Creats New Configuration. Master Started

0111172011 131525 Scan and Create New Configuration: EerCAT network ree updated
01/11/2011 13:23:45 Scan and Create New Configuration: Connected

0111172011 13:23.47 Scan and Creats New Configuration: Scan Bus Done

0141172011 13:24:11 Scan and Create New Configuration: Dewnload Configuration File
01/11/2011 13:24 11 _Scan and Create New Configuration: Master Started

01/11/2011 13.24.12 Scan and Creale New Configuration. EerCAT network ree updated

‘# Scon and Creste New Configurstion: EtherCAT network tree updated

configuration has applied:

Notice that the Messages tab window displays the operations that the EtherCAT

011142011 13:14:57
01112011 131524
011142011 13:15:25
011142011 13:15:25
011142011 13:23:45
041142011 13:23:47
011172011 13:24:11 Scan and Create Mew Configuration

3can and Create Mew Configuration:
Scan and Create Mew Configuration:
Scan and Create Mew Configuration:
Scan and Create Mew Configuration:
Scan and Create Mew Configuration:
Scan and Create Mew Configuration:
- Download Configuration File

011142011 1324 11 Scan and Create Mew Cnnﬁguratmn:

Scan Bus Done

Download Configuration File
Master Started

EtherCAT network tree updated
Connected

Scan Bus Done

Master Started
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In addition, the Workspace window pane, displays the EtherCAT configuration model
of the Master G-MAS and its slave drives.

3. Click the Master XXX icon in the workspace, to gain information about the Master.

{Master]| State | Diagnostic | System Information | FProcessimage | Cycic | Distributed Clocks
B3

Bl 1. Connection settings for master server
Host name

Master 1
ethl
Faise

INIT

100
1000
1000
1514
True

FFFFFFFFFFFF
000000000000
2488

4. Similarly, click a Slave XXX icon in the workspace, to gain information about the Slave.

To view or change parameters in any of the main Master or Slave tab setting windows,
deactivate the Master:

a. At the EtherCAT Configuration tab, highlight the Master XXXX

Table of Contents  |www.elmomc.com
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Scan bus

b

¥l iy a02 ‘fy  Topology
Start Master

- =iy a03

B .Q a04 |-k Stop Master

b

B

b

Ao iy 805 | 5 Add Drive EtherCAT Network

... o 207 ? Remove All Drives

b. Right-click on the Master to open the Master menu.

C. Select Stop Master. The Master is stopped and the parameters tabs become
active to edit.

Destination MAC

Erors | Warings  Messages
01112011 13241 Scan and Create New Configuration: Master Started
: Eth

0171172011 13:24:12 New
017112011 13.44.00 Stop Master: Master Sloped

nercAT e

01112011 134531 Start Master: Scan Bus Done

011112011 134535 Start Master- Download Configuration File
01112011 134535 Start Master: Master Staried

01112011 134538 Start Master: EinerCAT network ree updated
0171172011 13:45:39 Master: Unable prepuild e ethamet 1ames.

01112011 13 46:44 S

Master: Master Stoped

35

' Stop Master: Master Stoped

6. To view or change parameters in any of the other Master or Slave tab setting
windows, activate the Master:
a. At the EtherCAT Configuration tab, highlight the Master XXXX
b. Right-click on the Master to open the Master menu.
(S l}g EtherCAT Configuration Hasterl_
B ‘f_} Scan and Create Mev Configuration
- F4E am | o
Ay Topology
...... 4
E agj =li=| Start Master
------ El
E ang |
e alf | @ Add Drive EtherCAT Mebwark
...... 4
E: ags o Remowe All Drives
C. Select Start Master. The Master is activated and the parameters tabs become

inactive to edit. However, further tabs become available for viewing.
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l State Diagnostic System Information Process Image Cyclic Distributed Clacks
B 1. Connechtion settings for master server

E 2. Master parameters

E 3. Frame parameters

7. To add a Slave drive to the EtherCAT Master G-MAS:

a. Deactivate the Master is in step 5 above.

b. Switch off any power supply to the Master and Slave drives.

C. Physically connect the Slave drive to the Master G-MAS.

d. Switch on the power supply to the Master and Slave drives.

e. At the EtherCAT Configuration tab, highlight the Master XXXX, and right-click
on the Master to open the Master menu.

f. From the Master menu, select Scan and Create New Configuration.

g. Again, open and select from the Master menu, Start Master. The Master and
Slaves are activated, and the new message appears that a new Slave has been
added.
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B2, EtheiCAT Configuration Master” nmgnusti-;\ System Information Pracess Image | Cyclic | Distrbuted Clacks
- iy M 1 EtharCAT state maching
. ( 1 I
g 02 Current state: fi.
—— |
'Q 02 Number of slaves onmain NIC: |9 Mumber of slaves on redundancy NIC: o ‘7"\"1 Pre-Operational
: [_Eesmn
- .@3 ald Metwork Stats | Normal State. Without redundancy Safo-Operationdl
- o5 ' Send/Receive Enor W Frame Parse Error Y Connection Lost @ watchdag Timeout E
- iy 206 Flequested state: e
- a7 & \Wrong Configuration & Default input values & Slaveto slave commurication imeout S 1 [ Bootsrap

- i 0B
Realtime information
Name Position State Ruerror(A) Lost Links(A) Ry error(B) Lost Links{B)

ant 0  GPERATIONAL i 1 o 0

anz 1 OPERATIONAL 0 0 0 0

o RS b R A : o E—————
ant 3 OPERATIONAL 0 0 0 0

a0s 4 GPERATIONAL i 0 0 o

a6 5 OPERATIONAL [ 0 o 0

a7 6 OFERATIONAL 0 0 0 0

a0z 07 CPERATIONAL [ ] 0 1

Enois€y | Wamings /(11 Messages i

12018/2011 1:53:17 PM Scan and Create Mew Configuration: Scan Bus Done

12182011 1:53:17 PM Scan and Create New Configuration: Update tree Start

12118/2011 1:63:20 PM Scan and Create New Configuration: Update tree Done

12018/2011 1:53:20 PM Scan and Create New Configuration: Download Configuration File Start
12182011 1:53:24 PM Scan and Create New Configuration: Download Configuration File Done
120182011 1:63:24 PM Scan and Create Mew Cnnrguretmn Done

12018/2011 1:54:13 P _Mast

011 1:54:14 PM

8. At any time, the Messages can be individually copied, or cleared by right-clicking on

the message or selecting Copy or Clear from the popup menu.

mrnw? M

IUz.r‘l1J.‘2u11 52438 Sean and Creals Mew Confguraion; Scan Sus Nong:
| 020102092 1524730 Sean and CIEMB‘NEWCUVTEQHMM Qutinloed Carsiguretion Fia b
ID.ZF'!1.'2D11 15024193 Sean and Cradte Hey Cbguatan MaskerSlated
.ozm.én 13 482:33 Sn.una: Creals e Gonturaion: Ellke BT nehwcck ree Lpnaled 3
AT 1502517 Sean and Sredte Hew Bonbgurston: Garacled Capy
':-;H“H-thﬂ 157510 Beaa and Greate Hew Cortguraton; fosn B Oenk Fibar
.OE‘i’IE,U'ﬁ SEEEE Sanand crsa‘aﬂewt.‘orr‘:umm acwmusdcumwrsnoﬁﬁe

hed

In addition, the lower tabs record the number of Errors, Warnings, and Messages in
brackets. This is useful for diagnostics, and as a warning if the number of errors

becomes very large.

nom ]Errors@ Wamings /by [53]Messages@i

1AM TI2011 5:17:52 PM Start Master Diagnostics: EtherCAT network tree updated ... ~
1172011 8:17:52 PM Start Master Disanostics: Daone
1172011 5:19:32 PM Start Master Diagnostics: Start

11172011 5:19:32 PM Start Master Diagnostics: Master Started ..

1172011 5:19:33 PM Start Master Diagnostics: Download Configuration File
111772011 5:19:33 PM Start Master Diagnostics: Master Started Done

11I1 TI2011 5:19:33 PM Start Master Diagnostics: EtherCAT network tree updated ...

4|

37
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1.5.1 EtherCAT Configuration Options
When online, the EtherCAT configuration offers a number of options:
e System Configuration
e Save Configuration EtherCAT
e Save As Configuration EtherCAT
e Load Configuration EtherCAT

Similarly, the Master and Slaves each have separate option menus, as described in the
procedures below. The options available when the Master/Slaves are offline are also
explained.

To use an EtherCAT Configuration option

1. When online, right-click on the EtherCAT Configuration icon. A menu opens.

Systern Configuration
Save Configuration EtherCAT

SavedS Configuration EtherCAT
Load Configuration EtherCAT

2. Select from the menu to perform the following:
System Configuration Reconfigure the EtherCAT system
Save Configuration EtherCAT Save the EtherCAT configuration to a file

Save As Configuration EtherCAT Save The EtherCAT configuration under a
different file name type

Load Configuration EtherCAT Load an EtherCAT configuration file

To select from the Master options

1. When online/offline, right-click on the Master icon. A menu opens.
- B2, EtherCAT Corfiguration
SR 0
= [;ﬂs Scan bus
...... g
. Topolo
- ={igy 202 A pology
Start Master
- =gy al3
- gy ald <k Stop Master
- gy al5 | 5 Add Drive EtherCAT Network
B gy alb : P
e -ﬂ al7 LEMOVE A Mves
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2. Select from the menu to perform the following:

Scan Bus

Topology

Start Master

Stop Master

Add Drive EtherCAT Network

Remove All Drives

To select from the Slave options

Scans the EtherCAT bus for any changes in the
network configuration

Creates a topological map of the EtherCAT
network

Only available when the Master is offline.
Starts the Master/Slave system and changes
the status to online.

Stops the Master and its Slaves. The system is
then offline.

Adds a new EtherCAT network to the present
Master/Slave network
Only available when the Master is offline.

Removes the drives from the network and
disconnects the drives from the Master.

1. When online/offline, right-click on the Slave icon. A menu opens.

=) iy Master U2

Insert Device

Remaowve Drive

i Create 5lave File

bbb

Online

S !.qg EtherCAT Configuration

- 24 Master GO2

""" HP20U 5 Insert Device

@ Remowve Drive

@ Create Slave File

Offline

2. Select from the menu to perform the following:

Insert Device

Remove Drive

Create Slave File

a.

Only available when the Master is offline.

Insert a new device to the Master/Slave network

Only available when the Master is offline.

Remove a drive from the Master/Slave network

Create a Slave File with the specific parameters and data

details of the selected slave

If Remove Drive is selected, the application rescans the network, comparing

the present with the saved configurations and the following window opens.
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EtherCAT Metwork Compare

Accept Scanning

Accept Existing

=)
&
o

F4E a01

T4 a2

i a03

T4 a4

Z4 a05

T a06

24 220

24 a21

2 a2

ke

el

ke

B

B

e

ez

ez

[

=
&
i

T4 a01

-

T4 a2

-

T4 203

-

T4 a4

1

4 a05

e

X4 206

e

243 07

e

4 208

o

4 a09

7

0
i
2
3
4
5
6
7
8
9

LX)
X a
LX)
X
o T
X
LX)
X
DR
24

24 =20

ez

24 a21

[

24 a2
B a3

[

H
£
H
£
H
£
H
£
H
H

Cancel

Either, accept the saved configuration and click Accept Existing, or accept the

b.

updated scan configuration and click Accept Scanning.

If Insert Device is selected, the application opens the Slaves Library to import

C.

the new device, and its parameters.
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Insert Device

4

[=- Ema Mation Control
E| Elmo Motion Control SimpllQ EtherCAT Family Device
SimpllQ EtherCAT Drive (CoE, EoE FoE)
SimpllQ) EtherCAT Drive (CoE,EoE,FoE)
i SimpllQ BtherCAT Drive (CoE,EoE.FoE)

[T |

Select the slave device to add from the library, with its input and output

parameters.

Then click OK. The device is imported.
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1.5.2 EtherCAT Master Settings Tabs

The following sub-sections describe the Master tabs available when the Master is inactive.
These tabs are editable:

e Master

e Quick Settings
e Process Image
e Cyclic

e Distributed Clocks

1.5.2.1 EtherCAT Master Settings Tab

Master| Quick Setings | Process Image | Cyclic | Distributed Clocks

il

B 1. Connection seitings for master server
Host name 192.168.1.3
Port number

3 2. EoE IP parameters
EoF IP Start Address 192.168.1.4

El 3. Master parameters

Master name Master 1
Netwark card athi
Enable redundancy False
Redundancy card

Inificl master stete OPERATIONAL
Cycle time (1s) 1000
Maibax cycle time (5) 5000
Auto recovery timeout {ms 100
Process image display period (ms) 1000
Statistics display period (ms) 1000
Ethemet frame max size (Byte) 1514

Check PDIfor all slaves True
Watchdog False. 0
=

4. Frame parameters

Destination MAC FEFFFFFFEFFF
Source MAC 000000000000
Ethemet type 2488

Destination MAC

The EtherCAT Master settings consist of the following:

Connection settings for master server

Host name The Connection settings enable set up of the
Port number communication to a PC where the Master is running.

It is possible to attach to a remote or a local Master.
When trying to attach to localhost, if the Master is not

running, it is started automatically with default settings
(host name:localhost; port number: 5000).

In case of connecting to a remote Master, specify a host
name and a port number. On further changing the host
name or the port number, the connection is automatically
performed.
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EoE IP Parameters

EoE IP Start Address The EtherCAT over Ethernet IP start address between the
Master and the Slaves.

Master parameters

Master Name Name of a selected Master

Network card Name of the network card, which provides an interface to
connect slaves

Enable redundancy Enable/disable redundancy mode

Redundancy card Name of the network card, which is additionally used in
redundancy mode

Initial master state State to be used when starting up the Master:

E 2. Master parameters
tdaster name Master 1
Metwork. card ethl
Enable redundancy False
Redundancy card

Initial master state INIT

PRE_OPERATIONAL
BOOTSTRAR

SAFE_OPERATIONAL
OPERATIONAL

Auto recovery timeout [ms)
Process image display period [ms]
Statistics dizplay period [me]

Init Defines the root of the
communication relationship between
the Master and the slave in an
application layer. No direct
communication between the Master
and the slave on the application layer
is possible. The Master has access to
the Data Link (DL) Information
registers.

Pre-Operational The EtherCAT mailbox is active if the
slave supports the optional mailbox.
Both the Master and the slave can use
the mailbox and the appropriate
protocols to exchange application
specific initializations and parameters.
No process data communication is
possible in this state.

Safe Operational  The application of the slave delivers
actual input data without
manipulating the output data. The
outputs should be set to their "safe"
state.

Table of Contents  |www.elmomc.com



http://www.elmomc.com/

57
Elmo Application Studio

MAN-EAS (Ver. 1.002)

Cycle time
Mailbox cycle time

Auto recovery timeout

Process image display period
Statistics display period
Ethernet frame max size (Byte)

Check PDI for all slaves

Watchdog

E watchdog
Enable
Check time [msz]

Enable

Check time

Frame parameters

44

Operational The application of the slave delivers
actual input data and application of
the Master should deliver actual
output data.

Bootstrap The application of the slave can accept

a new firmware downloaded with the
FoE protocol.

Cycle time setting in microseconds
Time to poll slaves mailboxes in microseconds

Time for Master device to recover slave device in
milliseconds

Process Image refresh time in milliseconds
Statistics information refresh time in milliseconds
Maximum size of Ethernet frame in bytes

Enables/disables the Check Process Data Information (PDI)
init command for all slaves.

If there is a PLC program crash or it is hanging and no
output value has been set within this timeout, a default
value will be assigned to all outputs.

False, 0
Falze
1]

To enable/disable the Watchdog function, select either Yes
or No from the Enable combo-box

Set a required timeout by choosing an appropriate value in
the Timeout (ms) edit-box

It is possible to set the following Frame parameters:

Destination MAC
Source MAC

Ethernet type

Network card to accept frames
Network card to send frames

Type of Ethernet communication
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1.5.2.2 EtherCAT Quick Settings Tab

The following tab parameters are available when the Master is inactive. This tab describes
the hardware configuration parameters of the drive, and consists of an * XML file which the
EAS application uses to update this interface.

Master Quick Seftings| Process Image | Cycic | Distrbuted Clocks

- Slaves Library Output Input User Init Commands

F3-Eimo Motion Control “Ppply Inputs to all Axes R
- Emo Motion Control Gold EtherCAT Famiy Devices

- Gl EtherCAT GCON Boct Rew 00000001
Giold EtherCAT GCON Drive. Rev- 00010374}

= Input -

17 BasicMation MappingF4

- Gild EtherCAT GCON Drive Rev:B000103F6
Control word
Gold EtherCAT Drve ID Selector Rev:0<000103F6
Target Postion
El- Ema Motion Control Gold EtherCAT Famiy Devices i
Velocty Offset . Digtal Inputs
Gold EtherCAT SCORE Boot Rev-000000001
Digital Output BasicMotion TouchFrobeMappingF4
Gold EtherCAT SCORE Drive Rev: 30001034
BasicMotion TouchProbeMappingF4 . Status word
- Gold EtherCAT SCORE Drive Rev-x000103F6
Control word Fostion actual value
Target Postion Touch Probe status
Velooty Offset - Touch Probe Pos1 Positive
Touch Probe Function Touch Probe PosT Negative
Digital Output - Digitl Inputs
£ [] EnhancedMotionMappingF4 EnhancedMotionMappingF4 =
Control word - Status word
Target Postion Fostion actual value
Velocity Offsst - Velochty sensor actual value [counts/sec]
Digtal Output Torque actual value
’ = ; B[] EnhancedMationTouchProbeMappingF4 Pastion Fallowing ermor
Control word - Digital Inputs
Target Postion EnhancedMotion TouchProbeMappingF4
Velocty Offset - Status word
Touch Frobe Function Fostion actual value
Digtal Output - Velocity sensor actual value [counts/sec]
Torque actual value
Touch Probe status
Touch Frobs Fos 1 Festive
Touch Probe PosT Negative =

The EtherCAT quick settings consist of the following:

Drive’s Vendor
The name of the vendor supplying the drive

Drive’s devices
The EtherCAT devices associated with the drive and their protocols
Output

Click a checkbox next to a protocol and select Apply
Outputs to all Axes to apply protocol to all axes.

BasicMotionMappingF4

Control Word

Target Position

Velocity Offset

Digital Output
BasicMotionTouchProbeMappingF4
Control Word

Target Position
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Touch Probe Function
Digital Output
EnhancedMotionMappingF4
Control Word
Target Position
Velocity Offset
Digital Output
EnhancedMotionTouchProbeMappingF4
Control Word
Target Position
Touch Probe Function
Digital Output

Input

Click a checkbox next to a protocol and select Apply
Inputs to all Axes to apply protocol to all axes.

TmpBasicMotionMappingF4

Status word

Position actual value

Digital Inputs
BasicMotionTouchProbeMappingF4
Status word

Position actual value

Touch Probe status

Touch Probe Pos 1 Positive

Touch Probe Pos 1 Negative

Digital Inputs
EnhancedMotionMappingF4

Status word

Position actual value

Velocity sensor actual value (counts/sec)
Torque actual value

Position Follower error
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Digital Inputs
EnhancedMotionTouchProbeMappingF4
Status word
Position actual value
Velocity sensor actual value (counts/sec)
Torque actual value
Touch Probe status
Touch Probe Pos 1 Positive
Touch Probe Pos 1 Negative

User Init Commands

Click a checkbox next to a User Init protocol and select
Apply Inits to all Axes to apply initiator to all axes.

User Inits — user initiation commands

1.5.2.3 EtherCAT Process Image Settings Tab

The Process Image tab displays Output and Input variables of Process Image. Each variable
includes Name, Data type, Bit size, Pl offset (in online mode the Value column is added). All
output and input variables of connected slaves are displayed.

Master Quick Settings ~ Process Image | Cyclic Distributed Clocks

 Variables
Name Type Bit Size PI offset Value

1 [=I- Input variables [ size 20bytes, length 20bytes)

2 i all.Inputs.Position actual value DINT 32 0

B | - ali.Inputs.Digital Inputs DINT 32 32
o all.Inputs.Status word UINT 16 &4
5 | 0 e al2.Inputs.Position actual value DINT 32 a0
- al2.Inputs.Digital Inputs DINT 32 112
- a02.Inputs.5tatus word UINT 16 144
8 - Qutput variables ( size 20bytes, length 20bytes)

9 i a01.0utputs Target Position DINT 32 0
10 - a01.0utputs.Digital Outputs DINT 32 32
11 - al1.0utputs.Control word UINT 16 64
12 - 302.0utputs. Target Position DINT 32 80
13 - al2.0utputs.Digital Qutputs DINT 32 112
14 a02.0utputs.Control word UINT 16 144

The EtherCAT process image settings consist of the following tabs, with the Slaves
sorted by names in ascending order:

Input variables table

Name Names of output variables in attached slaves
devices

Data type Data types of input variable in attached slaves
devices
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Output variables table

Bit size

Pl offset

Value

Name

Data type

Bit size

Pl offset

Value

Bits occupied by input variable in attached slaves
devices

Location of slave's input variable in memory

Show physical property values

The values are displayed in the Process Image tab in
online mode.

Names of output variables in attached slaves
devices

Data types of output variable in attached slaves
devices

Bits occupied by output variable in attached slaves
devices

Location of slave's output variable in memory

Show physical property values

The values are displayed in the Process Image tab in
online mode.
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1.5.2.4 EtherCAT Cyclic Settings Tab

The Cyclic tab shows types of cyclic commands for reading, writing and read-writing data
from physical memory within the slaves.

49

Master Quick Settings

) Use LRW
@ Use LRD/LRW
€ Use FPRD/FPWR

| Generate separate CyclicCmd

|| Separate 1/0 update

Process Image | |

Distributed Clocks

5 Max cyclic command emors to see default data

Cmd Logical address Length Cnt

1 [11[LWR] 0x12000

220 22

10[LRD] 0x11000

220 22

The EtherCAT cyclic settings consist of the following:

Three types of cyclic commands:

LRW

LRD/LWR

FPRD/FPWR

Generate separate
cycle Cmd

Separate 1/0 update

Master writes memory to and reads from one or many slaves
selected by a logical address. A slave device can retrieve data
from the EtherCAT frame (write operation) and put data in the
same EtherCAT frame (read operation). Due to use of the same
frame for read and write operations, LRW reduces the cycle, thus
if slaves support this type of command, it should be used.

Logical read/logical write (Master reads memory from and writes
memory to one or many slaves selected by a logical address). A
slave device retrieves data from the EtherCAT frame (write
operation) and puts data in another EtherCAT frame (read
operation). If a slave does not support LRW commands, LRD/LWR
should be used.

Physical read/physical write (Master reads memory from one
slave selected by a physical address). This type is used when a
slave does not support logical commands.

It is possible to change the type of cyclic commands. If the
Generate separate Cyclic Cmd checkbox is not selected, the
chosen type commands will be generated for all slaves.
Otherwise, the chosen type commands are generated for each
slave separately.

To generate separate I/O updating, select the Separate I/0
update checkbox. The Master will send frames to read inputs first.
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Afterwards frames for reading outputs will be sent.

Max. cycle command errors to see default data:

The Max cyclic command errors to set default data parameter is a value that sets the

maximum number of errors for a cyclic command due to invalid working counter or

impossibility to send a cyclic command. If the number of errors reaches the set value, the

Master sets a default number of signals for the given command.

Commands

Logical address
Length (bytes)

Cnt

Command Type:

LRD logical read

LWR logical write

LRW logical read/logical write
FPRD physical read

FPWR physical write

location of slave's input/output variable in memory

command length

working counter
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1.5.2.5 EtherCAT Distributed Clocks Settings Tab

The Distributed Clocks (DC) EtherCAT feature performs synchronization of the master and all
slave devices in the bus.

NOTE: Thisis set by default, and changing this could resultin the system

malfunctioning,.

In general, when the feature is enabled, the master or a first DC-capable slave in the
network is configured to become a reference clock. Then the time of the reference clock is
propagated along the network to all slaves connected to the EtherCAT master.

Master Quick Settings Process Image Cyclic © Distributed Clocks

Digtributed Clocks
[¥] Enable

Reference Clocks

1 Master

@ First DC slave a01 (Gold BtherCAT SCORE Drive Rev:(e000103F4)

[ Write master time to reference device

|| Enable ppropagation delay compemsation

The EtherCAT distributed clocks settings consist of the following:

DC slave as a reference clock

When the first DC slave is used as a reference clock, the EtherCAT Master
sends Auto Increment Read , Multiple Write (ARMW) commands in cycles to
read the bus time from the appropriate register of the clock master and
write this value in the corresponding registers of the rest Distributed Clocks
(DC) slaves.

EtherCAT master as a reference clock

In this case, the master sends the Broadcast Write (BRW) command in order
to propagate its local time among the corresponding DC slaves. Update of
local times in the DC-capable slaves is performed by a controller integrated
in their EtherCAT Slave Controller (ESC).

In both cases, it is necessary to compensate delays in transporting the
EtherCAT frames emerging between particular slaves, to maintain the
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requested accuracy that may range even below 1us for the slaves clocks.

This is provided in the following way: for each slave the time between the
frame departure and frame arrival is measured at each connected port.
Then the master computes the delays between the slaves and writes the
corresponding compensation values into the appropriated register of the
ESC.

The ESC controller's DC unit provides two digital output signals, SYNCO and
SYNC1.

Based on the bus time, these SYNC pulses, whose frequency generally
corresponds to the EtherCAT bus clock, are generated. For example, if the
EtherCAT master sends the cyclical I/O data at a 500 us rate, as a rule the
SYNC pulse frequency will be set to 2 kHz. On the one hand, these SYNC
signals are available as a digital output signal (e.g. to activate the slave
hardware components) on the slave side and, on the other hand, as an
interrupt source for the slave software.

As previously explained, it is obvious that all slaves have to be provided with
the new data before the SYNC pulse is released, see picture below.

Local Timer Local Timer
Application Application
:| Master Shift
User Shift Master DC Base
Frame |D| U Frame |D| u
Master Fixed Shift (precalc.) Frame Delay
Slave SyncO Shift
2%
S0 S0
Sync0 Sync0

Thefore a minimum time lag between the arrival of new cyclical I/O data and
the SYNC pulse must be guaranteed to ensure this data update.

The local application is started with a local timer. The local timer is shifted to
the DC base Time by the sum of the following times:

Duration of the application execution time (Application)
Frame transmission time (Frame)
Frame transmission delay (Delay)

User Shift (U) which should include the maximum of the
minimum delay times of the slaves and the maximum jitter of
the execution of the application:

U+ positive User Shift as shown in Figure User Shift
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U- negative User Shift as shown in Figure User Shift

Master Synchronization

The EtherCAT master stack sends its cyclic I/O data in accordance with a
local timer in the controller hardware (e.g. Programmable Interval Timer
(PIT) or Advanced Programmable Interrupt Controller (APIC) timer). Should
the system run in a 2kHz cycle, the local timer and the slave timer
responsible to generate the SYNC pulses are set to 2kHz. In fact, the local
timer and the slave timers will not run at an exact cycle rate producing a
drift among these timers. Consequently, a constant interval between
sending the cyclic I/O data in the master and generation of the SYNC pulses
in the slaves is impossible. In this case to enable control over the interval
with a constant value the EtherCAT master either has to synchronize its local
timer with the clock in the first DC-capable slave which is set as a reference
clock or synchronize the clocks in all DC-capable slaves with its local timer.

The Master Synchronization is supported by the KPA Master EtherCAT and
can be employed in two ways:

1. The local timer (e.g. the PIT or APIC-timer) is re-adjusted from
the Master side (The first DC slave is a reference clock

2. The bus time is re-adjusted in accordance with the Master’s
local timer (Master is a reference clock).

When the first option is used, the EtherCAT master cyclically calculates the
difference between the EtherCAT master time and the DC clock master time.
The re-adjustment value is rated with a Pl controller algorithm in accordance
with the set value (the distance from the SYNC pulse to the timer-interrupt
in the master).

For the second option, the Master cyclically propagates the local time by
mean of BWR command.

To enable the Master Distributed Clocks, select the Enable check-box.

Reference Clock

The reference clock is the time keeping standard to regulate the accuracy of
other clocks.

If the Master option is selected, the Master sends its local time
to slaves cyclically;

If the First DC slave option is selected, the first DC slave sends its
time to other slaves cyclically;

If the Write master time to reference device check-box is ticked,
the Master writes its local time to the First DC slave (which is
the Reference clock) only during DC initialization.
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propagation delay compensation check-box to compensate

delays in frames sending.

1.5.2.6 EtherCAT Diagnostic Settings Tab

Master ' Diagnostic |  System Information Process Image
EtherCAT state machine
oot A Current state: b,
Number of slaves on main NIC: 2 Number of slaves on redundancy NIC 0 OPERATIONAL ‘M‘
Network State  Normal State. Without redundancy ‘Ml
' Send/Receive Emor % Frame Parse Emor %  Connection Lost % Watchdog Tmeout et e —————
& Wrong Corfiguration & Defaul input valuss ¥ Slaveto slave communication tmeout \E
Realtime information
Name Position State Rx error(A) Lost Links(A) Rx error(B) Lost Links(B)
a0l 0 OPERATIONAL 0 ﬂ 0 0
a02 1 OPERATIONAL 0 HJ 1) 0
The EtherCAT Diagnostic settings consist of the following:
Number of slaves No. of slaves connected to the master via the Network Interface
on main NIC Card (NIC)
Number of slaves Number of slaves, if the Master operates with the redundancy
on redundancy NIC NIC
Network State Network State, and communication between master and slaves.

Default is Normal State. Without redundancy

State
Network state

Normal state without
redundancy

Normal state with redundancy

Normal state with redundancy

Safe redundancy state

Inverse redundancy state

Inverse redundancy state

Conditions and explanation
current network state (with or without redundancy)

frames are sent from the main NIC. The redundancy NIC is
not used

frames are sent from the main NIC and received by the
redundancy NIC

Frames can't reach the opposite card

The cable connecting the redundancy NIC is damaged or
unplugged

Broken connection or mixed In-Out ports between slaves.

The cable connecting the slaves is damaged, unplugged or
the connection ports are mixed: In-In or Out-Out instead of
In-Out

frames are sent from the redundancy NIC and received by
the main NIC

Frames can't reach the opposite card

The cable connecting the main NIC is damaged or
unplugged
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Errors

Master” Diagnostic |  System Information Process Image
— — - BtherCAT state machine

=
Curert state L

Number of slaves onmain NIC: 2 Number of slaves on redundancy NIC: 0 SEESATIONAR e,

Networc State  Nomal State. Without redundancy Safe-Operational

5 Send/Receive Emor o Frame Parse Emor @  Connection Last o Watchdog Timeout

‘ : : R e

' Whrong Configuration W Default input values W Slave to slave communication timeout
Realtime information

Name Position State Rxcerror(A} Lost Links(A) Rx error(B) Lost Links(B)

anl 0 | OPERATIONAL 0 0 i0
a2 1 | OPERATIONAL 0 [] ]

The following errors are only active when the Master is online. When an error is detected,
the relevant error light bulb changes color to orange.

In addition, the Message tab displays the exact error with an Error No. For more details refer
to chapter 12 EtherCAT Error Messages on page 423.

Send/receive error The Master can neither send nor receive a frame to/from a
slave

Frame parse error Error while frame parsing

Connection lost The connection is lost to the Master/Slave

Wrong configuration Current network configuration differs from the one

downloaded to the Master

Slave to slave For slaves only:
communication timeout The Slave to slave communication has exceeded its time to
maintain communication

Default input values Incorrect Working Counter(WKC), value exceeded limit. Default
values were set for inputs

Watchdog timeout Outputs of the Master Process Image were not set during
timeout by the external communication

Master/ Diagnostic|  System Infomation | Process Image
EtherCAT state machine

Reset All it

Currer e
Number of slaves onmain NIC: 2 Number of slaves on redundancy NIC 0 OPEr:.::\"ONAL ‘E‘
Network State Normal State. Without redundancy ‘wl
& Send/Recsive Emor & Frame Parss Emor 5 Connection Lost & Watchdog Timeout ottt e
% Wrong Corfiguration % Default input values ¥ Slave to slave communication timeout \E}
Real4ime information
Name Position State Rx error(A) Lost Links(A) Rx error(B) Lost Links(B)
a01 0 OPERATIONAL. ) ) 0 0
a0z 1 QOPERATIONAL H HY 0 0
Real-time information
Name Name of the slave
Position Position order relative to the master
State Present state of the slave
Rx error (A) Read errors at the Port A
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Lost Links (A) Lost links at Port A

Rx error (B) Read errors at the Port B
Lost Links (B) Lost links at Port B
Reset All button

All information within the Diagnostic window tab can be
updated by pressing the Reset All button.

1.5.2.6.1 EtherCAT State Settings

The following tab parameters are available when the Master is online. This tab allows the
user to view and change The Current State (the state of the EtherCAT State Machine (ESM))
to a required state, the Requested State. This in turn, describes the states and state changes
of the slave application.

Master ' Diagnostic |  System Information | Process Image
EtherCAT state machine
Reset All e
Current state: 2
Mumber of slaves onmain NIC: 2 Number of slaves on redundancy NIC: 0 EEERTONAR Pre-Operationsl
Metwork State  Normal State. Without redundancy e
J Send/Receive Eror & Frame Parse Eror §  Connection Lost o Watchdog Timeout e
° - - ° Requested state Opertions)
& Wrong Corfiguration @ Defauk input values " Slave to slave communication timeout |
Realtime information
Name Position State Rx error(A) Lost Links(A) Rx error(B) Lost Links(B)
ant 0 OPERATIONAL i0 i 0 0
a2 1 OPERATIONAL 0 0 [] 0

The EtherCAT State settings consist of the following:

Current State The present state of the system.

The state may be changed to only if the system allows the change. The
default is INIT.

Requested State  The ideal state required by the user.
Click any of the five options at the right hand side:

Init Defines the root of the communication
relationship between the Master and the slave
in an application layer. No direct
communication between the Master and the
slave on the application layer is possible. The
Master has access to the DL Information
registers.

Pre_Operational The EtherCAT mailbox is active if the slave
supports the optional mailbox. Both the Master
and the slave can use the mailbox and the
appropriate protocols to exchange application
specific initializations and parameters. No
process data communication is possible in this
state.
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Safe-Operational

Operational

Bootstrap

57

The application of the slave delivers actual input
data without manipulating the output data. The
outputs should be set to their "safe" state.

The application of the slave delivers actual input
data and application of the Master should
deliver actual output data.

The application of the slave can accept a new
firmware downloaded with the FoE protocol.

1.5.3 EtherCAT Slave Settings Tabs

The following sub-sections describe the Slave tabs per drive available.

1.5.3.1 EtherCAT Slave Settings Tab

Slave | FMMU/SM | Mailbox

B4

B Slave parameters

Process data handling
Alias
Ethemet frame max size (Byte)
Watchdog

Name

Init Commands

Distributed Clocks

False. 0

CORE Drive Rev:x000103F4

The EtherCAT Slave settings consist of the following:

General settings

Name

Vendor ID
Vendor Name

Device Name

Displays current slave name. Slave name can
be changed

Slave device vendor ID
Slave device vendor

Name of the device and whether CoE, EoE, or
FoE
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Device Type Slave device type
Product code Slave device product code (example:
72100946)

Revision number Slave revision number (example: 65536

Product revision Slave product revision number (example:
EK1100-0000-0001

Physical address Slave physical address (example: 1001).
Physical address can be changed

Autolnc address  Set auto increment value to slave.

Process data handling

Alias

Watchdog

LRW support, slave supports the LRW command (some slaves
support only separate LRD and LWR commands)

Generate separate cyclic command

Alias is a unique slave's identifier, which is written to the slave's
memory and used for the Hot Connect function. The setting
enables/disables this function for a slave.

The watchdogs are used to observe communication and returns to a
safe state in case of an error.

Tick the Enable checkbox in the Slave Settings tab to enable the
Watchdog function.

Adjust Watchdogs using the Multiplier, PDI and Synchronization
Mode (SM) Watchdog parameters.

The resulting values are displayed in milliseconds.
The ESCs support up to two internal watchdogs:

SYNC Manager watchdog, which is used for monitoring
process data accesses

Process Data Interface watchdog, which monitors PDI
activity

The timeout for both watchdogs can be configured individually, but
they share a single Multiplier. The watchdog timeout is calculated by
multiplying the Multiplier setting by the Watchdog Time settings for
PDI or SYNC Managers. Basic time unit is 40 ns.
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SYNC Manager Watchdog

The SYNC Manager watchdog is triggered by a write access to a
SyncManager buffer area if the SyncManager is configured to
generate a watchdog trigger signal. The watchdog trigger signal is
generated after the buffer has been completely and successfully
written (similar to the Interrupt Write of a SyncManager).

The SYNC Manager watchdog can be disabled by setting the SYNC
Manager Watchdog Time to O.
PDI Watchdog

The PDI watchdog is triggered by any correct read or write access by
the PDI. It can be disabled by setting the PDI Watchdog Time to O.

1.5.3.2 EtherCAT FMMU/SM Settings Tab

The FMMU/SM tab shows the FMMU (Fieldbus Memory Management Unit) and SYNC
Manager configurations. It allows the user to configure the slave’s process data to be
updated through the Master’s Process Image, using the PDO assignment/configuration.

Slave FHHU/SH" Mailbox Init Commands Distributed Clocks Memory

4T, (x22000100) 2 [rtenctes

Index Name Type Bit size Bit offset

“Outputs (1100, 10, (x24000100) .
El- [l 1600 Outputs B ) Cutput
4 2 [=1- 0x1600 Outputs
-~ Target Position ( <607A.0 . DINT . 32) 3 Target Pasition 0%6074.0 DINT 32 0
- Digtal Outputs { &¢60FE.1. DINT , 32) a . Digital Outputs 0X60FE.L DINT 32 32
i Control word { (5040.0 , UINT , 16) 5 - Control word 0x6040.0 UINT 16 64
B[] 1607 Ouiputs (excluded) 6 |G- Input
B[] 1602 Outputs (excluded) y . GelAf0 Inputs
8 - Position actual value 0x6064.0 DINT 32 0
B[] 1603 Outputs {excluded) 9 " Digital Tnputs Ox60FD.0 BINT 37 33
B[] (1604 Outputs (excluded) 10 Status word 0x6041.0 UINT 16 64
(- [ ] (1605 Outputs (excluded)
B[] Be1606 Outputs (excluded)
[ [] (1604 Outputs
B[] Bx160B Outputs
[ [ 160C Cutputs =
B[] Bx160D Outputs
B3 [] Be160E Outputs
[#-[] Bx160F Outputs
B[] Be1610 Outputs
[#-[ ] ke1611 Outputs
B[] Be1612 Outputs
[ (1613 Outputs
B[] Be1614 Outputs
[ (1615 Outputs
[#-[] (x1616 Outputs
B[] Be1617 Outputs
[#-[] (x1618 Outputs
B[] Be1619 Outputs
[ [] (1614 Outputs
-] 1618 Outputs { Save Input template I I Save Output template Mj
[ B 161C Cutputs P

The EtherCAT FMMU/SM settings consist of the following:
FMMU

Fieldbus Memory Management Units (FMMU) handle the local assignment
of physical slave memory addresses to logical segment wide addresses. The
configuration of the FMMU entities is made available by the Master device
and transferred to the slave devices during the start-up phase. For each
FMMU entity, the following items are configured: a logical, bit-oriented
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start address, a physical memory start address, a bit length, and a type,

which specifies the direction of the mapping (input or output).

Any data within the memory of a slave device can thus be mapped bit-wise

to any logical address.

When a telegram with logical addressing is received, the slave device

checks whether one of its FMMU entities shows an address match. If

appropriate, it inserts data at the associated position of the data field into

the telegram (input type) or extracts data from the associated position of

the telegram (output type). Telegrams can therefore be assembled flexibly

and optimized to the requirements of the control application.

SM

The Sync Manager controls the access to the application memory. Each

channel defines a consistent area of the application memory. If a specific

Input address is selected by selecting the relevant checkbox, then Input

addresses linked to that address are excluded, and cannot be used, as

shown in the example above.

The Sync Manager configuration tree consists of:

MBoxOut
data

MBoxIn

Slave” FMMU/SM | Mailbox Init Commands Dis

[=]- Spnc: Manager configurator
bBoxOut [ 021800, 140, 0x26000100 )
-tBoxln [ 021900, 140, 0222000100 )

H; Outputs [ 0x1700, 128
-- Inputs [ 0=1180, 10, 0x2000070

Expand

Collapse

Outputs

Inputs

Mailbox output with the start address, length and

Mailbox input with the start address, length and data

Slave” FMMUJ/SM | Maibox Iriit Cornmands Dig

Expand

= bl 01600 Outputs
- Target Position [ 0x6074.0
- Digital Outputs [ 0<B0FE. 1, DINT , 32 ]

-+ Control ward [ 0x6040.0 , UINT , 16

=[] 0«1607 Outputs [excluded]

- Target Velocity [ 060FF.0 , DINT , 32 ]

++ Control ward [ 0<6040.0 , UINT ,16]

-] 0x1602 Outputs [excluded]

-~ Target Torque [ Ox6071.0, INT . 16

-+ Control word [ 0<6040.0 , UINT L 16]

=[] 0x1603 Outputs [excluded)

-+ Target Position [ 0«6074.0, DINT , 32

- Digital Outputs [ 0<BOFE. 1, DINT , 32 ]

- Welocity Offeet [ Ox60B1.0, DIMT , 32)

++ Control ward [ 0<6040.0 , UINT ,16]

=[] 0x1604 Outputs [excluded]

-~ Target Position [ 0«6074.0, DINT , 32

- Target Velocity [ 060FF.0 , DINT , 32 ]

- Mas Torque [ 0=6072.0, UINT .16 ]

~ Contral word [ 0x6040.0 , UINT . 18]

=[] 041605 Outputs [excluded)

- Target Position [ 0<6074.0 , DINT , 32

- Target Velocity [ 060FF.0, DINT , 32

- Target Torgue [ 0560710, INT .16 ]

- Mas Torque [ 0:6072.0, UINT .16 ]

- Contral word [ 0x6040.0 , UINT . 18]

- Mode of operation [ 0xB080.0 , USINT 8]
- __Alignment_7 [ 0:0000.0, BITARR . 8)
EI 0x1606 Outputs [excluded)

: o Tarnat Pacition [ eRNTA N DIMT - 22

Collapse

-

Outputs with the start address, length and data

Inputs with the start address, length and data
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The variables section defines the detailed objects that can be saved to a
template, and downloaded in the Quick Settings tab for each slave.

To Expand the Input/Output details, right-click on the highlighted
parameters and select Expand.

To Collapse the parameters, highlight and select Collapse.

To save either an Input or Output template click the appropriate button.
The Save Output/Input Template window is displayed. Select a specific
name for the slave input/output data and click Save. The template is saved
in the correct directory to be accessed when suing the Master Quick
Settings tab

Save | State

Diagnostic . FMMU/SM | Maibox

corfiguator]

{0x1800', 140 , 0:26000100)
MBoxin (0x1900, 140, 0:22000100)

= Outputs (01100, 128 , (x24000100 )
#). ] 01600 Outputs

0x1601 Outputs (excluded)

01602 Outputs (excluded)

21603 Outputs {excluded)

1604 Outputs {excluded)

1605 Outputs {excluded)

(0x1606 Outputs {excluded)

(0x160A Outputs

(x1608 Outputs

160C Outputs

0x1600 Outputs

(@ 160E Outputs

0x160F Outputs

1610 Outputs

(1611 Outputs

(x1612 Outputs

01613 Outputs

1614 Outputs

1615 Outputs

x1616 Outputs

(1617 Outputs

(0x1618 Outputs

0x1619 Outputs

(x161A Outputs

(1618 Outputs

c161C Outputs

Qx1610 Outputs

O161E Outputs

& e SR ®

5

& - -

- -

o ean e as

Int Commands

Distibuted Clocks
Variables

Memory | EEPROM

&7 Save Output Template

Metion

A
Organize v New folder
¢ Favorites L
B Deskiop = Templatelnputxmi
# Downlosds = TemplateQutputum|

il Recent Places

A4 Libraries

+! Documents
o Music

=l Pictures.

B videos

1™ Computer
&, Local Disk (C3)
s Local Disk (0«

File name:  Templatexml

Save as type: | Quick Settings file (*.xmi)

* Hide Folders

ontrol b Elmo Application Studic

Name

b ethercattemplate

Date modified Type

12/09/2
12/09/21

Type

‘ Flags Value
2
o
- @
ize
Save Cancel
|

i Save Input template

Save Output template.
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1.5.3.3 EtherCAT Mailbox Settings Tab

The Settings tab (mailbox is not available in all slaves but mandatory for each complex slave
device) serves to edit Mailbox settings.

Slawve | FMMU/SM.~ Mailbox | Init Commands Distributed Clocks Memory
Mailbozx poling

[¥] Enable *) Cyclic Cycle Time (us) 5000 5

Active mailbox protocol
[¥] CoE protocel [¥] EoE protocal [¥] FoE pratocol

CoE| EoE | FoE

Index Name Type Flags Value Default value -
1 - (0002 INTEGERS SINT R:P.5.0 0 00
2 - %1000 Device Type UDINT R:P.5.0 0 92010200 =|
3 0x1001 Error Register USINT R:P.5.0 0 00
4 e %1002 Manufacturer Status Register UDINT R:P.5.0 0
5 - 0x1003 Pre-defined Error Field ARRAY 1
6 - Ox1008 Manufacturer Device Name STRING R:P.5.0 0 Elmo Motion Control
7 0x1009 Manufacture Hardware Version STRING R:P.5.0 0
B - OX100A Manufacturer Software Version STRING R:P.5.0 0
9 - 0x100B Node-ID UDINT R:P.5.0|W:P.5.0 0
10 |- 0x1016 Consumer heartbeat time ARRAY 1
11 0x1017 Producer heartbeat time UDINT R:P.5.0|W:P.5.0 0
12 |[H- 0x1018 Identity Object RECORD 4
13 - 0x1023 Text Interpreter UDINT R:P.5.0 0
14 0x1024 Text Interpreter UDINT R:P.5.0 0
15 - k1110 MAC Address UDINT48 RiP.5.0|W:P.5.0 0
16 (- 0x1il1 IP Address Info RECORD 5
17 |- 0x1400 1st receive PDO-Parameter RECORD 4
18 |- 0x1401 2nd receive PDO-Parameter RECORD 4
19 |- 0x1402 3rd receive PDO-Parameter RECORD 4
20 |- 0x1403 4th receive PDO-Parameter RECORD 4
21 - 0x1404 5th receive PDO-Parameter RECORD 4
22 M- 0x1405 Gth receive PDO-Parameter RECORD 4
23 |- 0x1406 7th receive PDO-Parameter RECORD 4
24 |- 0x1407 8th receive PDO-Parameter RECORD 4 i

Active mailbox protocols group-box displays all protocols supported by the slave.

The mailbox works in both directions — from the Master to a slave and vice versa. It supports
full duplex, independent communication in both directions and multiple protocols. Slave-to-
slave communication is managed by the Master, operating as a router. The mailbox header
contains an address field, allows the Master to redirect appropriate messages.

The mailbox uses the two first sync manager channels, one per each direction (sync manager
channel 0 from the Master to the slave and sync manager channel 1 from the slave to the
Master). The sync manager channels are configured to queued mode to prevent the other
side from an overrun. Normally the mailbox communication is non-cyclic and addresses a
single slave. Therefore, the physical addressing without the need of an FMMU is used
instead of the logical addressing.

The Mailbox poling window describes the following:

Enable Enables/disables mailbox
Cyclic Information from mailbox is read cyclically.
State Change Information from mailbox is read when it changes.

Cycle Time (us) Allows setting cycle time in ps
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The EtherCAT mailbox settings consist of the following tabs:

Mailbox polling cycle

In order to provide optimum CPU load the Mailbox polling cycle should not be

shorter than the Master cycle.

Use BootStrap configuration

If the Use BootStrap configuration checkbox is selected, the mailbox is configured

according to BootStrap settings.

CoE

CoE Tab is used to work with a slave's Object Dictionary (OD). It allows to access
the following data-table:

Data table
Index
Name
Type

Flags
Value

Default value

Slave | FMMU/SM Mailhox! Init Commands

Number of OD object

Object's name

Object's data type

Object's access type (e.g., RO, read only, WO, write only)
Actual value of OD object

Default value of OD object

Distributed Clacks Memaory

tailbox poling
Enable ) Cyclic
Aelive mailbox protocol

CoE pratacol

Cycle Time [pg]

EcE protocal

[5000 Bl

FoE protocol

Pait

® IP Pt MAC id

@) IP Address

Subinet Mask
Default Gateway
DNS Server

DNS Name

10-18-5E-FF-00-00

[152168.1.2
[oono
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EoE
The EoE tab is displayed for slaves which support the EoE mailbox protocol.
Switch port Allows connecting a networked PC to a non-networked one. In
this case two slaves EL6601 are used
IP Port Allows connecting to a non-networked PC by using the IP
configuration:
MAC Id MAC card identification number
DHCP network application protocol used by
devices (DCHP clients) to obtain
configuration information for operation in
an IP network
IP Address IP address according to RFC 791 to identify
an IP node in the network
Subnet Mask specifies a group of addresses belonging to
an IP subnet
Default Gateway  consists of an IPD address identifying the
next router in the network
DNS Server computer server that implements a name-
service protocol
DNS Name domain name of the node
Slave | FMMU/SM - Mailbox | Init Commands Distributed Clocks tdemary
Mailbos paling
Enable O Cyclic Cycle Time (ps) 2u00. <
Active maibaox protocol
CoE protocal EoE protocal FoE protocol
Cof | Eof ' FoE:
FoE

The FoE tab is used to upload/download files (e.g., firmware) from/to the slave.

This table is only available when the Master/Slaves are online.
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1.5.3.4 EtherCAT Init Commands Settings Tab

Init commands initialize and control processes of communication with a slave (according to a
specification). Init commands configuration is available in offline mode only. In online mode
this tab displays the states for failed commands.

Slave | FMMU/SM | Ma\lbux. Init Commands:

Distributed Clocks Memoary |

Source Transitions Destinations Data Comments =
il =1- Init Commands
2 Studio generation PLBLSLOLIP,IB Adp (auto incr.): 0 Ado @ 0x120 1100 set device stateto INIT
3 - Studio generation SLO1 3 1 0x980 0000 clear dc activation
4 - Studio generation IFIB @ Ox130 0ooo check device state for INIT
5 - Studio generation P : 0x500 (1} assign EEPROM to ECAT
6 Studio generation 1P,IB : 0x140 0000 check PDI
7 - Studio generation bt 1 0x502 0001 check vendor id request
B8 - Studio generation btz 1 k508 00000000 check vendorid
9 - Studio generation P @ 0xG02 000104000000 check product code request
10 Studio generation i Ado : 0x508 check product code
11 i Studio generation IR IB Adp (auto incr.): 0 Ado @ 0x010 E303 setphysicaladdress
12 - Studio generation SP,0P Adp : 0x03E9% Ado : 0x120 1200 set device state to PREOP E
13 - Studio generation P Adp : 0x03E9 Ado @ 0x400 C409 set watchdog divider
14 Studio generation i Adp : 0x03E9 Ado @ 0x410 0000 set PDIwatchdog
15 Studio generation b Adp : 0x03E9 Ado : 0xd20 0000 set SM watchdog
16 - Studio generation 3 Adp : 0x03E9 Ado : 0x9A0 A0420F set dc oycle time
17 - Studio generation PS Adp : 0x03E9 Ado @ 0x390 40420F0000000000 set dec start time
18 Studio generation Ps Adp : 0x03E9 Ado : 0x980 0003 set dcactivation
19 Studio generation PS Adp : 0x03E9 Ado @ 0x9A9 00 set dc latchl cfg
20 - Studio generation 1R, IB,PL,SLO1 Adp : 0x03E9 Ado : 0x800 clear sm 0 {mailbox out)
21 - Studio generation P Adp : 0x03E9 Ado @ 0x800 00188C0026000100 set sm 0 {mailbox out)
22 i Studio generation 1P,IB,PL,5L,01 Adp : 0x03E9 Ado : 0x808 clear sm 1 {mailbox in)
23 Studio generation P Adp : 0x03E9 Ado : 0x808 00198C0022000100 set sm 1 (mailbox in)
24 - Studio generation 1B Adp : 0x03E% Ado : 0x800 00188CN026000100 set sm 0 {bootstrap out) I
25 - Studio generation 1B Adp : 0x03E9 Ado : 0x808 00198C0022000100 set sm 1(bootstrap in)
26 - Studio generation 1P,5P,SL,0P,01 Adp : 0x03E9 Ado : 0x810 clear sm 2 {output)
27 Studio generation PS Adp : 0x03E9 Ado : 0x810 00110A0024000100 set sm 2 (output)
28 - Studio generation IR, 5P,51,0P,00 Adp : 0x03E9 Ado : 0x818 clear sm 3 (input)
29 - Studio generation Ps Adp : 0x03ES Ado : 0x818 80110A40020000100 set sm 3 (input)
30 - Studio generation SLOLSP,0P Adp : 0x03E9 Ado : 0x600 clear fmmu 0 {output)
31 Studio generation PS Adp : 0x03E9 Ado : 0x600 002001000A0000070011000201000000 set fmmu 0 (output)
32 - Studio generation SL,0LSP,OF Adp : 0x03E9 Ado : 0x610 clear fmmu 1 {input)
33 - Studio generation Ps Adp : 0x03ES Ado @ 0x610 00100100040000078011000101000000 set fmmu 1 {input)
34 - Studio generation SP,0P Adp : 0x03E9 Ado : 0x130 0000 check device state for PREOP
35 Studio generation 1P,IB Adp : 0x03E% Ado : 0x500 01 assign EEPROM to PDI I
26 e GHAIn AZnaratinn m Adn fakn iner e 0 AdA - AvEAD nn arcinn FEDDAM hark +n ECAT

The EtherCAT Init Commands table consist of the following columns:

Source
Transitions
Destination
Data

Comments

Origin of a command

Slave state transitions at which a command is sent

ltem(-s) to be written with a command

A command data

The purpose of sending a command
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1.5.3.5 EtherCAT Distributed Clocks Settings Tab

The Distributed Clocks (DC) EtherCAT feature performs synchronization of the master and all
slave devices in the bus.

NOTE: Thisis set by default, and changing this could resultin the system

The Slave Distributed clocks function can be used only if the Master Distributed clock is
enabled. Switching to the slave's Distributed Clock tab displays the following:

Slave | FMMU/SM Mailbox Intt Commands Distibuted Clocks | Memony

[¥] Reference Clock Device: al01 {Gold EtherCAT SCORE Drive Rev:(kd000103F4)
Operation mode
Mame: DC Syne * Description:  U'C for synchronization
Sync unit cycle time (Master cycle time) 1000 ]
Syclic unit PDI controlled
[F] SYNC out uit contral I Latch in UnitD " Latchin Unit1
Cyclic mode
[¥] Enabled
SYNCOD SYNC1
Cycle Time (us) Base on cycle: 1 SYNCD Sync Unit
Foeed cycle time: 1000
Cycle Time (] ] =
@ Using factor: 1 = 1000 = =)
Shift Time (us) Shift Time (us)

Feeed shift time: =
|| Enable SYNC1

*

[7] Using factar: 0

4

[ DC timing used for inputs:
Total shift time:

[#] Enable SYNCD

Distributed Clock settings are initially read from an ESI file, which once defined, can be later
edited. A slave can have a considerable number of Operation modes, and therefore a
complete list of these modes is read from the file and the first Operation mode of the list is
loaded. All data presented in Cyclic unit PDI controlled and Cyclic mode group-boxes is
relevant to the chosen Operation mode.

At the top of the panel, there is a Reference Clock Device check-box which allows setting of
the main clock device to synchronize all other slave clocks. The reference clock device is
always the first one in the range of devices that support the reference clock device function.
It works cyclically and therefore Cyclic Mode is used for its adjustment.
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The slave's Distributed Clock tab consists of three main group-boxes:

Operation mode

Allows to select an Operational mode from the list of modes supported
by the slave.

Name Vendor specific name of selected Operation
mode

SYNC unit cycle time  Vendor specific description of Operation
mode

Description Cycle time during which the process data of
the device is updated (equals EtherCAT cycle
time).

Cyclic Unit PDI controlled

Cyclic mode

Allows to determine (set) whether Cyclic Units are PDI- or EtherCAT-
controlled.

The DC Latch Unit enables time stamping of LatchSignal events for two
external signals, LatchO and Latchl. Both rising edge and falling edge time
stamps are recorded.

The two LatchSignal units of the Distributed Clocks entity are controlled
by a local pController (PDI). With PDI control, a pController can set up
cyclic interrupts for itself.

The preferences can be set by ticking the corresponding check-boxes:

SYNC out unit control If checked, the SYNC out unit control is PDI-

controlled
Latch In Unit0 If checked, Latch In Unit0 is PDI-controlled
Latch In Unit1 If checked, Latch In Unitl is PDI-controlled

Allows to determine (set) Sync Unit settings. The slave's application is
synchronized to the SYNCO or SYNC1 Event. It is also possible to enable
these synchronizing signals by ticking the corresponding check-boxes.
The SYNCO signal is always the first one. The value of the SYNC1 signal is
always greater than the SYNCO value.

SYNCO This group-box allows to determine (set) SYNCO signal settings

Cycle time Allows to determine (set) cycle time of SYNCO

(ps) signal. It can be set either by input of a fixed
cycle time or by using a factor, based on sync
unit cycle time
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Shift time Shift (offset) of start time of SYNCO relating to
(ps) global DC reference. This is determined by
adding the following values, if available:

Fixed shift time — a fixed value of the shift
time

Using factor — a value that depends on the
SYNCO cycle time

DC timing used for Inputs — shift specified for
inputs. It is used when input latch event shall
be shortly before the frame collects input data

Total shift time — an accumulative value of
shift time

This group-box allows to determine the cycle time of SYNC1
signal. Cycle time of SYNC1 signal shall be an integer multiple
of Cycle time of SYNCO signal.

Based on Cycle time of SYNC1 can be set based on
cycle either cycle time of SYNCO signal or sync unit
cycle time.

Cycle time Cycle time of SYNC1 signal.

(ns)
Shift time Shift (offset) of start time of SYNC1 signal
(pns) relating to the start time of SYNCO signal.

If the checkbox Enable (Cyclic mode) is ticked, Sync
Out Unit is activated.

If the checkbox Enable SYNCO is ticked, SYNCO pulse is
generated.

If the checkbox Enable SYNC1 is ticked, SYNC1 pulse is
generated.
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1.5.3.6 EtherCAT Memory Settings Tab

In offline mode this tab serves to map the memory registers to the Process Image. In online
mode, it reads the slave's memory registers.

69

Slave | FMMU/SM Mailbox Init Commands Distributed Clocks Memory|
Start address: (| 0000 Length {in bytes): i End address: x 0200 Update
Offset Length(Bits) | Length(Bytes) Leng

----- 0000 - Type 8 1 Type
----- 0001 - Revision 8 1 Revision E
----- 0002 - Build 16 2 Build |
----- 0004 - FMMUs supported 3 1 FMMUs supported
----- 0005 - SyncManagers supported 8 1 SyncManagers supported
----- 0006 - RAM size 8 1 RAM size
----- 0007 - Port Descriptor 8 1 Port Descriptor
----- 0008 - ESC Features supported 16 2 ESC Features supported
----- 0010 - Configured Station Address 16 2 Configured StationAddress
----- 0012 - Configured Station Alias 16 2 Configured Station Alias
----- 0020 - Write Register Enable 3 1 ‘Write Register Enable
----- 0021 - Write Register Protection 8 1 Write Register Protection
----- 0030 - ESC Write Enable 8 L ESC Write Enable
----- 0031 - ESC Write Protection 8 1 ESC Write Protection
----- 0040 - ESC Reset ECAT 8 1 ESC Reset ECAT
----- 0041 - ESC Reset PDI 8 1 ESC Reset PDI
----- 0100 - ESC DL Control 32 4 ESC DL Control
----- 0108 - Physical Read/Write Offset 16 2 Physical Read/Write Offset
----- 0110 - ESC DL Status 16 2 ESC DL Status
----- 0120 - AL Control 16 2 AL Control
----- 0130 - AL Status 16 2 AL Status
----- 0134 - AL Status Code 16 2 AL Status Code
----- 0140 - PDI Control 16 2 PDI Control
----- 0150 - Digital /O configuration 3 1 Digital /O configuration
----- 0150 - SPI Canfiguration 8 1 SPI Configuration
----- 0152 - SPI extended configuration 16 2 SPI extended configuration
----- 0150 - Asynchronous Microcontroller Configuration 3 1 Asynchronous Microcontroller Configuration
----- 0152 - Asynchronous Microcontroller extended Configuration 16 2 Asynchronous Microcontroller extended Configuration
----- 0150 - Synchronous Microcontroller Configuration 3 1 Synchronous Microcontroller Configuration
----- 0152 - Synchronous Microcontroller extended Configuration 16 Z Synchronous Microcontroller extended Configuration
----- 0150 - EtherCAT Bridge configuration 3 1 EtherCAT Bridge configuration
----- 0152 - EtherCAT Bridge extended configuration 16 2 EtherCAT Bridge extended configuration
----- 0150 - On-chip bus configuration 3 1 Qn-chip bus configuration
----- 0152 - On-rhin hus sxtended confinuratinn 1 2 i

The EtherCAT memory settings consist of the following:

1

Start address

On-rhin hus extended confinuratinn
J ¢

Beginning of the memory address, an offset of a register where the

reading of the slave's memory begins

Length (in bytes)

Memory allocated. The size of a memory block read from the slave.

End address

End of the memory address

Update

Button to update the Start, End address and Length of the memory

Registers table data fields

Offset

Register's offset in slave's memory
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Value Register’'s memory value in Decimal

Register’'s memory value in Hexadecimal
Length Register's length in slave's memory
Description Description of the register.

Example:

If Start offset is set at 10 and Length is set at 20, it means that the size of register block to
be read from the slave's memory is 20 bytes and the reading begins from the register with
an offset of 0x0010.
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2 FEAS Basics

This chapter describes the options available in the EAS Window.

2.1 The EAS Window Display

An EAS window displays the following (Drive Setup & Motion shown):

s - Elmo Application Studio v.1.0.3.

& wpse qu o oo ﬂrgmu” B e BB s B mpicaton
‘Configuration &Motion Programming SEIHD&MQIIDI\ " Programming

l H Recorder
[Advanced Tools ] statn tuea -t

Expert Tools funits] [ 0 PosEnmunis] | 0 DiiveEnabled 12—
7 Expert Tuning Welositdunits] 0 VelErofuntsl | [ @ i
& 0 MolonStelus:  Nore

5 Multiple Axes Motion

=1 SeriptManager Gactive Curentiémo] | 0 LestDiiver Fauk: None it
Ly Paramatrxpirer —— Resord e
1.638 sec E
Status Area - 10 0
12 3 4 5 6 7 8 9 10 11 12 Options
il

DigitlInpuis [ i 1
5 Digital Outputs

Motion fuea 12~
Diive Mode [Position Loop w | Speed Units v [ rive Enabie i
Position |

Molion Ferameter FTF Move Absolue FTF Mave Relaiive

Becellunts] [ q [ o [ q °

Decel urits] |

Stop Decel [ 4 Fiepefiive. Repetiive. o

Smooth[msec] | . |

Speedlurits] Y 0 ¢ 10

Speed % | wE 0 @ o E:\”d
‘ Terminal @ B 3 & H » dnsmplom |
5

©

NNy

The main parts of the display are:

1  Activity Selector Bar From the activity selector you can access any activity
tool suite:

e Updates and News

System Configuration

e Drive Setup and Motion

e Drive User Programming
e  GMAS Setup and Motion
o  GMAS Programming

e Application Manager

e Tools

2  System Tree Button Click this button to view the system tree and perform
basic operations such as connecting and
disconnecting drives.
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3  System Drives

4 Tool Selector

5 Main Tool

6 Emergency Stop Button

7 Layout Selector

8  Supporting Tools

9  Settings and About Buttons

All the drives that are designated as active in the
system configuration appear on this bar. Click a drive
button to cause the main tool to refer to this drive.
The main tool drive button changes color to light
grey. It is possible to select more than one drive at a
time using the Ctrl button. This is useful for some
main tools that interact with multiple drives. If more
than one drive is selected and a single axis tool is used
the leftmost drive is the main tool drive.

When a drive is connected, a red dot appears in its

button

Displays the various tools available within the
selected activity. Click on the name of a main tool to
use it.

The main tool is displayed in the upper left corner of
the tools area. Note that the main tool has no target
selector in the tool bar since it operates on the
selected drive.

EAS Toolbar - The EAS toolbar in this display has two
buttons on the left:

H =

The buttons are:
Save Workspace

Open Workspace
Click this button to kill motion on all drives

Each main tool is accompanied by supporting tools.
Several layout options are available for each main
tool. Use the layout selector to use the layout you
prefer.

The supporting tools appear next to the main tool to
help the user with the task. Each supporting tool has a
target selector so you can monitor the effect of the
activity performed by the main tool on other drives in
the system.

To change the EAS properties. Refer to the section
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2.2 Updates & News Activity

To access the EImo’s Updates and News window:

Updates

1. From the main window, click the icon. The EImo Motion Control main

webpage opens.

Gershon - Elmao Applic

E‘I{—; System E['—’* Drive Setup EE

=" configuration &Motion

B _[ 0 1
Elmo

About Us  Products Solutions Downloads Support Training Standards  News Contact Careers

News & Events
¥ Exhibition: AUVSI Unmanned Systems 2011, August 16 - 18

Elmo Motion Control

is @ world leader in the development and manufacture of
advanced technology in motion control that includes
ultra-compact, high power density digital servo drives
and innovative network motion controllers.

Click here for an Elmo Representative

¥ Application Note: Using a Shunt Resistor to Dissipate Ensrgy

The Only Ready to Use [
Servo Drives Net
for military applications | R IO EL S R R

operates directly from the mains

old Solo Trombone-Ultra-compact, Stand-alone,
rk Servo Drive

P New! ExtrlQ Panther-4 DC Offline Servo Drive for Extreme

[g]a)] Ervironmental Condiions

g[n_ﬂgllQ Line s \T;i Line ‘Exiﬂaune

o

‘ p— Vs
=1 .glg,‘T = ) &% o0,
EtherCAT+ Ml — W7 2 b ==
Servo Control Technology Products Elmo’s Gold Line Motion Control Products suit milital
for General Purpose Applications Our Best Ever Motion Control Solutions. and Extreme Enviroaments

Ready to Use In compliance with: MIL-STD-810, MIL-STD-1275, MIL-
STD-704, MIL-STD-461 and more... [

a_. . 5 A

% pigital serve Drives-Controllers-DC/AC Brush motors & piqital serve Drives B pigital Servo Drives-Brush Servo Motors
a a a

&% Analog Servo Amplifiers-Brush.Brushless Servo Motors &% Network Motion Controller &% Current Mode Analog Servo Amplifiers
A a .

% nietwork Motion Controller % networle Motion Controller

-

While surfing the EImo web site, you are still within the EAS application.

Access any section of the web site.
2. To exit the web site and return to the operation of the application, click any other

main icon at the top of the EAS main window.
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3 System Configuration

The System Configuration window is the initial window displayed when the EAS is first
opened. To open the System Configuration window any other time, click the System

Configuration icon in the Activities Selector.

(sl 133 ‘workspace "Test_workspace”

- i 1501
=1 Devics Network(CAN]
bt
b0z
- bO3
b4
-3
El- Gateway
GO1.b01
....... 345 GO b2
E1- Groups
ER]
- 0:b0
02:b02

e | M

Systs
Configuration &Motion

B 1. General
1.1 Target Mame

1.3 Project
1.4 Active

1.6 Cyole Time
1.7 Receive L., status
Bl 2. Target Connection
2.1 Cannection Type
2.2 |P Address
El 3. GMAS Netwark

2.2 Baud Rate CAN
B 4. Gatway
4.1 Auto Cannect Gateway
B 5. Host TCPAIP Interface
5.1 HostIP Addiess

1.1 Target Name
The target's Urique no case sensitive name.

GMAS ﬁ

Setup&Motion

G601

True

5000
False

GMAS TCPAIP
10.10.20.100
500

False

10.10.20.49

English [United States) “
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3.1 The Workspace Explorer

= gy GO
B- Device [ etwaark [CAM)
Lobi

b0z

=l Groups
= vl

The Workspace Explorer displays the system components as a tree.

When only drives are connected to the PC directly, this tree has only one level of branches

under the Workspace name.

If a multi-axis controller — Gold Maestro — is added, the tree has further levels:

!'% Workspace "Default”
24 diiveMGOT

24 diveMG02

249 dreSimplad

EI Device Metwork[EtherCAT)
o eall
E-G roups

The Gold Maestro is displayed as a hierarchy, depicting the network connected to it.

75

- R, workspace "Test_workspace”

= il GO
- Device Natwork(CAN]

b0l
i
i
- b4
{5
- Gateway

3|
i, GO1.60
- Groups

B0l
01:601
02:b02

|

= 1. General

1.3 Project
1.4 Active

E 2. Connection
2.1 Cannection Type

True

GMAS TCP/CAN Gateway

The devices connected to the Gold Maestro’s device network (either Can or EtherCAT) are
grouped together. Each defined device group is also displayed.
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3.1.1 Workspace Explorer Actions

The following operations can be performed from the Workspace Explorer:

Action

Clicking the mouse on the
Workspace name

H Result ‘

Displays the name and path of the workspace. These attributes
are fixed and cannot be edited.

Clicking mouse on a drive
name

Opens that drive’s details for viewing or editing.

Right clicking on the
workspace name

Opens a menu:

Mew Waorkspace

Open Waorkspace F’I

driveM

pis Save \Workspace
yie| Save Workspace As..
Clear Workspace

Don't use Wworkspace as Default

Add Drive Simple IQ

¢
i Add Drive NG
i
& Add Controller GMAS EtherCaT
(o

Add Controller GMAS CAN

Selecting menu items in the
top group — Workspace
Management

New Workspace— Create a new Workspace

Open Workspace — Browse to close the current Workspace and
open another saved workspace

Save Workspace — Save all changes to the current Workspace

Save Workspace As - Save another copy of the current
Workspace with a different name, closes the current Workspace
and opens the newly saved Workspace

Clear Workspace — All the information related to the current
Workspace is cleared, except for its name and location.

Don’t use Workspace as Default — If this Workspace was the
Default Workspace (opens automatically each time EAS is
opened), clicking this option will cause EAS not to use it as
default any longer.

Selecting the menu items in
the lower group — Add
Components to System

Select any of the options to add the component described to
the system tree.
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Action H Result

Right click on any target name

77

Opens a menu:

B !'%S Whorkspace "Default”!
> | Remove Target
drivel _—————
=l Conneck

Remove Target — Removes the selected target from the system.

Connect — Establish communication with the selected drive
using the set communication parameters (not available Offline).

The other menu items are the same as above.
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3.2 Target Details Window

The main window in the System Configuration is the Target Details window.

\ﬁ_.”
.|
Toolbar 8=z
B 1. General
1.1 Taget Name diiveNGO1
1.3 Project
1.4 Active Tiue
Connection 3 2. Connection
2.1 Connection Type Direct Axis TCP/IP
2.2IP Addiess 192.168.1.49
24P Port 5001
B 3. Host TCP/IP Interface
3.1 Host IP Address 192.168.1.1
\N Apply
et Name
Help The target's unique no case sensitive name.

The following options are available:

Toolbar Buttons H Option Details ‘

Show Categorized Displays the details list by categories

Show Alphabetically Arranges the details Alphabetically

Property Pages Allows viewing and editing the target’s parameters

NG Target Parameters Option Details

Target Name Double click the name to change it

Target Type Displays the type of the drive

Project Enter the path for a user program project

Active Select true or false. True will display the drive on the toolbar as
one of the connected drives

Connection Select how the drive is connected to the PC. Use the Offline
option to explore EAS or edit offline files without connecting a
drive.
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Toolbar Buttons H Option Details ‘

[ 2. Connection
21C vpe Direct Axis USB b
2.2 Serial Port Oliflire:

Direct Axis TCP/P

EtheiCAT Eof

Direct Axis

Direct Axis USB
Single axis peer to peer connection via LISB.

If Direct Axis USB is selected, a Serial Port line appears.

If Direct Axis RS232 is selected, both Serial Port and Baud Rate
need to be determined. If you select TCP/IP, you receive a list of
all the GMAS or Gold line units that are currently available to
you on your network. Select the one you are working with:

B 2. Host Connection
2.1 Connection Type GMAS TCPAP
2.2 |P Address

B 3. GHAS Network GMAS ,10.10.20107 -~

GMAS  10.10.20222
GMAS ,10.10.20100
GMAS . 10.10.20234
GMAS 101020233
GMAS . 10.10.20.233
GMAS . 10.10.20109 b,

SimplIQ Target Parameters | Option Details

Target Name Double click the name to change it

Target Version Displays the target’s firmware version

Project Enter the path for a user program project

Active Select true or false. True will display the drive on the toolbar as

one of the connected drives

Connection Either Offline or RS232

GMAS Target Parameters Option Details

B 1. General
1.1 Target Name Go1
1.3 Project
1.4 Active True
1.6 Cycle Time 5000
1.7 Sync Delay Time 1}
1.8 Receive fb. status Falze
E 2. Target Connection
2.1 Connection Type GMAS TCFP/IP
2.2|P Address 10.10.20.227

B 3. GMAS Network

3.2 Baud Rate CAN 00
E 4. Gateway
4.1 Auto Connect G ateway False
B 5. Host TCP/IP Interface
5.1 Host IP Address 10.13.0.23
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Toolbar Buttons

General

80

H Option Details ‘

Target Name

Double click the name to change it

Target Version

Displays the target’s firmware version

Project Enter the path for a user program project

Active Select true or false. True will display the drive on the toolbar as
one of the connected drives

Target Type Version of the target

Cycle Time In EtherCAT communication, the cycle time defines the Minimal

Distributed Clock Cycle Time of the system. Its value is currently
defined as 1 msec (1000 us). The master EtherCAT in the GMAS
is responsible for updating the SYNC cycle time in the servo
drives, and therefore knows when the SYNC is generated.

In CAN Bus communication, it defines the Sync Time of the CAN
network. Its value is currently defined as 3 msec.

Receive f.b. status

Receive the status of an individual function block for C, and C++
programs only. This definition can be changed via the function
MMC_SetEnquireFBStatus.

Target Connection

Connection Type

Either Offline , TCP/IP or USB

IP Address If TCP/IP then then details of the IP address are listed
GMAS Network
Network Type The type of network connection, either CAN or EtherCAT

Baud Rate CAN

If CAN Network then the Baud Rate is listed

Gateway

Auto Connect Gateway

Whether a connection via a gateway should be initiated at
startup of EAS. The default is False.

Host TCP/IP Interface

Host IP Address

The host IP address of the system connected to the G-MAS
and/or servo drive(s). This will depend on the connection and
network hardware within the host system.

To apply any of the options

1. Click the Apply button to save the target properties. The properties are saved in the

Workspace file:

workspace_name.EImoWS.
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3.3 G-MAS and Drive Administration

This section describes the administration of the Motion Controllers and Drives, and includes
the following:

e Download and Upload of parameters to the drives
e Download of firmware to the drives

e Upload Personality from the Drives

e Download firmware to the G-MAS

e Upload Resources from the G-MAS

3.3.1 The System Tools Button

~
The System Tools Button is part of the system configuration activity. It allows you to
upload or download drive, controller and system files. Click the System Tools button to
invoke the following menu:

Elmo 3 - Elmo Application Studio v.1.1.0.1&

2
-
H'f’- Drive Setup EE Drve User @R oMas % cmas Q‘?Q . @

a = =
El m'6 % Updates System

& News onfiguration

&Motion Programming Setup&Motion Programming

Davnload Firmware to Gold drive via USB

=] !4:3 ‘workspace "Elmo_GMAS"

=l G

=
o= 2| Download PAL to Gold drive via LS

El 1. General
- Device Network[EtherCAT) 1.1 Target Name GOl Ui Upload Personalicy from Gold Drive
- alll a :
i 1.3 Project ampl_FBD
1.4 Active True i) Download Firmware ta Gold Drive via FoE

= Gateway
4T GOt a0t
M@ Got.a0z ) Download Parameters (Binary) to Geld drive

i) Download PAL to Gold Drive via FoE

1.8 Background Cycle Time 100 il Downlaad Parameters (Textual) to Gold drive
1.8 Receive b status False K i}

EI'2. Targel Connection 26| Upload Parameters (Einary) from Gold drive:
21 Connection Type GMAS TCP/IP O Upload Parameters (Textual) from Gold drive
22|P Address 192.168.1.3

B 3. GMAS Network @ N
)
B 4 Gatoway 1
4.1 Ao Correct Gatenay False 7
Bl 5. Host TCPAIP Interface i
5.1 Host IP Adsisss 19216812 ]

i) Download Firmware to GMAS

i) Download Resource File to GMAS
Uil Upload Resource File from GMAS

1.1 Target Hame
The target's unique no case sensitive name, \?
# System Configuration for Workspace Elmo_GMAS - I
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System Tool

Download Firmware to Gold Drive Download new firmware to an Elmo Gold Line drive.
Click to open the following dialog:

to Gold drive

D evice Wersion
driveNGO1 - Trombone 01.01.04.30 15Aug2010

Pleaze Browse File for Download:

- Browse
(o

Browse to the location of the new drive version and
click Download to start downloading firmware. If you
have more than one drive connected, you can
download firmware to all or some of the drives by
selecting them from the list in the left window.
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System Tool

Upload Personality from Gold Drive

‘ Details ‘

The drive’s personality (characteristics) includes
information about the drive model. It includes a list of
all the commands and parameters supported by this
specific drive, arranged in groups and including a brief
description of each. This file is used by EAS to
determine various behaviors and to display
parameters. When you click this button, the upload
process begins. To see the result, go to the Parameter
Explorer. During normal operation, EAS will upload
the drive’s personality automatically when necessary.
Use this button only if you have reason to believe that
something went wrong with the usual process.

driveNGO01 - Upload Perscnality

Load Personality
Upload Personality

2%

Upload Persanality fram Gold Drive

Device Yersion Trombone 01.01.04.30 15Aug2010

Load Perzonality ] [ Lloze

Table of Contents  |www.elmomc.com

83



http://www.elmomc.com/

= Elmo Application Studio

MAN-EAS (Ver. 1.002)

System Tool ‘ Details ‘

Download Parameters (Binary) to Gold | Download a parameter file to an ElImo Gold Line (NG)
Drive drive. A binary parameter file contains an image of
the flash memory area containing the parameters.
Such a file may be obtained by uploading a parameter
file from the drive. A binary parameters file has the
extension “.gimg”. Do not use this option if you
updated the drive firmware version after uploading a
binary file. It may have unexpected results.

To save the downloaded file to the flash memory, use
the terminal to send an “SV” command to the drive

Download Pararmeters (Binary) to Gold drive

Device Yersion
driveNG01 - Trombone 01.01.04.30 15Aug2010

Please Browse File for Download:

EC:". Browse
[ om

Download Parameters Gold Drive Download a parameter file to an ElImo Gold Line (NG)
drive. A parameter file is a readable file containing all
the drive’s parameters in the drive’s language. Such a
file may be obtained by uploading a parameter file
from the drive. A parameters file has the extension
“axt”.

To save the downloaded file to the flash memory, use
the terminal to send an SV command to the drive

Download Flashimage Gold Drive A Flash Image is a binary file that holds an image of
the contents of the flash that is in the drive. It is not a
readable file and may be obtained by uploading a
flash image from the drive. A flash image file has the

”

extension “.img

Downloading a file that is not compatible (absolutely)
with the drive may result in unexpected behavior. A
file may not be compatible with a different drive
version. Using Flash Image files is faster than using
parameter files. It is recommended only for copying
drive setup from one drive to a large number of
drives.
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System Tool ‘ Details ‘

Since the image is downloaded directly to the flash
memory, it is also saved in it. The RAM memory is

updated to hold the same information as the flash
memory.

Download Parameters Gold Drive Download a parameter file to an EImo Gold Line (NG)
drive. A parameter file is a readable file containing all
the drive’s parameters in the drive’s language. Such a
file may be obtained by uploading a parameter file
from the drive. A parameters file has the extension
“xt”.

To save the downloaded file to the flash memory, use
the terminal to send an SV command to the drive.

Upload Flash Image Gold Drive Click to upload a Flash Image file from the drive (See
explanation above).

Upload Parameters Gold Drive Click to upload a parameters file from the drive (See
explanation above).

Upload personality The drive’s personality (characteristics) includes
information about the drive model. It includes a list of
all the commands and parameters that are supported
by this specific drive, arranged in groups and including
a brief description of each. This file is used by EAS to
determine various behaviors and to display
parameters. When you click this button, the upload
process begins. To see the result go to the Parameter
Explorer. During normal operation, EAS will upload
the drive’s personality automatically when necessary.
Use this button only if you have reason to believe that
something went wrong with the usual process.

Important: When selecting to download via USB or FoE, only one type of connection is
allowed for Downloading at any one time. Select whether to hardware connect
via USB or TCP/IP before Downloading, and then choose the appropriate
download option.
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3.3.2 Recommended Download Sequence for Gold Drives

The following is the recommended download sequence for Gold Drives based on the EAS
download menu of options.

Download Firmware to Gold drive via USE

Download PAL to Gold drive via USE
Upload Personality from Gold Drive

Download Book ko Gald Drive via FoE
Download Firmware ko Gald Drive via FoE

Download PAL ko Gald Drive wia FoE

Download Parameters (Binary) ko Gold drive
Download Parameters (Textual) ko Gold drive
Upload Parameters (Binary) from Gold drive

Upload Parameters (Textual) from Gold drive

Download Firmware to Simplld) drive

Lipload Petsonality From SimplIQ Drive

Download Parametérs (Binary to Simplld drive
Dovwnload Parameters (Textual) ta Simplld drive
Upload Parameters (Binary) Friom Simpllg drive

Upload Parameters (Textual) from SimplI: drive

Download Firmweare bo GMAS

Download Resource File ko GMAS

Upload Resource File from GMAas
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3.3.3 Downloading Firmware

Elr Elrr v.1.1.0.15

TR P
= Dii o i A S =
K% Drive Setup E Drive User {8  cmas % GMAS Q‘g ¥

&Motion Programming Setup&Motion Programming

Download Firmware to Gold drive via USB

..... 123 Workepace "Elmo_GMAS" |%T|J/\l
Hee - — 5 Download PAL to Gold drive via USE
L ’Em= B 1. General g
Network(EtheCAT) 11 Torget Hame i @ Upload Persanalty from Gold Drive
il
1.3 Project xmpl_FBD i
S 1.4 Active True ©  Download Firmware to Gold Drive via FoE
o St 2 Donnload PAL to Gold Drive via FoE
i 25 &l
L. 2% GO1 202 o Download Parameters (Binary) to Gold drive
S Dl Ui 2| Download Parameters (Textual) tn Gold drive
1.9 Receive Fb. stat Fal.
BT . .
2.1 Conngction Type GMAS TCP/IP o Upload Parameters (Textual) from Gold drive
22|P Address 192.168.1.3

B 3 GMAS Network [+

L |

E 4. Gateway

4.1 Auto Connect Gateway False
E 5. Host TCP/IP Interface 7

5.1 Host IP Address 192.168.1.2 1

il Download Firmwars to GMAS

©i  Download Resource File to GMAS
i) Upload Resource File from GMAS

1.1 Target Name
The targel's unique no case sensitive name

‘# System Configuration For Workspace Elma_GMAS

When system has been correctly set up, it is then possible to click , at the top right
corner and download or upload firmware or parameters to both Gold and SimpllQ drives.

When Gold drives are connected within the G-MAS system, the SimpllQ options are grayed,
and unavailable. Similarly, vice-versa.

All G-MAS and drives must be at Standby and disabled before performing
any downloads or uploads.

For the G-MAS, the following options are available when clicking :

Update the firmware of the G-MAS is
recommended regularly to maintain the software

Download Firmware to GMAS

and hardware compatibility.

Option to download the saved Resource File to the
G-MAS from the EAS application.

Download Resource File to GMAS

Option to upload the saved Resource File from the
G-MAS to the EAS application.

Upload Resource File from GMAS

For Gold drives, the following options are available when clicking :

Download Firmware to Gold drive via USB When connected via USB, use this method to
download firmware.

Download PAL to Gold Drive (via USB) After downloading the firmware, the relevant PAL
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Upload Personality from Gold Drive

Download Boot to Gold Drive via FoE

Download Firmware to Gold Drive via FoE

Download PAL to Gold Drive via FoE

Download Parameters (Binary) to Gold drive

Download Parameters (Textual) to Gold drive

Upload Parameters (Binary) from Gold drive

Upload Parameters (Textual) from Gold drive

For SimpllQ drives, the following options are

Download Firmware to SimpllQ drive

Upload Personality from SimpllQ Drive

Download Parameters (Binary) to SimpllQ drive

Download Parameters (Textual) to SimpllQ
drive

firmware should be downloaded.

It is recommended to upload the Personality from
the Gold Drive (especially for new drives) to
prevent re-Tuning of the drive. The drive
Personality can then be downloaded after
upgrading the firmware and PAL.

In situations where the Boot is either missing,
defective, or overwritten, the Boot may be
downloaded. To perform this procedure, refer to
Elmo for help.

When connected via TCP/IP network (and
optionally configured as an EtherCAT system), the
firmware download can be performed by FoE(File
over EtherCAT).

When connected via TCP/IP network (and
optionally configured as an EtherCAT system), the
PAL download can be performed by FoE.

Download the Gold drive parameters in binary
format to the drive. This option does not allow easy
editing of the parameters file.

Download the Gold drive parameters in textual
format to the drive. This option allows easy editing
of the parameters file.

Upload the Gold drive parameters in binary format
from the drive to the EAS. This option does not
allow easy editing of the parameters file.

Upload the Gold drive parameters in textual format
from the drive to the EAS. This option allows easy
editing of the parameters file.

N
available when clicking :

When connected to the drive, use this method to
download firmware.

It is recommended to upload the Personality from
the drive (especially for new drives) to prevent re-
Tuning of the drive. The drive Personality can then
be downloaded after upgrading the firmware.

Download the drive parameters in binary format to
the drive. This option does not allow easy editing of
the parameters file.

Download the drive parameters in textual format to
the drive. This option allows easy editing of the
parameters file.

Table of Contents

88

| www.elmomc.com



http://www.elmomc.com/

= Elmo Application Studio

MAN-EAS (Ver. 1.002)

89

Upload Parameters (Binary) from SimpllQ drive  Upload the drive parameters in binary format from
the drive to the EAS. This option does not allow
easy editing of the parameters file.

Upload Parameters (Textual) from SimpllQ Upload the drive parameters in textual format from
drive the drive to the EAS. This option allows easy editing
of the parameters file.

3.3.3.1 Download Firmware to G-MAS

To download firmware to the G-MAS:

1. From the main window top right, click the icon .

2. From the menu that appears, select Download Firmware to GMAS.

...... ™ 01 Device Version
G01-1.0.1.6

Flease Browse File for Download:

%C:". ! [ Browse ]
3. Click Browse, and locate the updated version of the G-MAS firmware image. The file is

highlighted when located and selected.

Device Yersion
G01-1.0.1.6 Download Started 29%

Pleaze Browse File for Download:
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4. Click Download to start the download process.

Device Yersion
G01-1.0.1.6

Flease Browse File for Download:

Resetting

\MMCWersionsIGMAS Firmware Imagesiulmage_v1.1.0.4_2012_02_15.gms|

90

The process continues with Resetting and Transfer Data.

D evice Version
G01-1.0.1.6

Please Browse File for Download:

Transfer Data

26%

Burning data

Device Yersion
G01-1.0.1.6

Pleaze Browse File for Download:

Burning
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Loading image

Device Yersion
GO1-1.0.1.6 Loading Image 19%

Flease Browse File for Download:

\MMCWersionsIGMAS Firmware Imagesiulmage_v1.1.0.4_2012_02_15.gms|

91

Finally the download completion window appears.
nload Firrr

Download completed successfully
Please reboot the device(z].

Reboot the device(servo drive) system.

6. When initially connected via TCP/IP, the following may appear for the G-MAS:

Please wait ...

Please wait ... The GMAS iz modifving itz working mode.Mew Rezource File was built. Pleaze
verify axes ahd add vectors if necessary when a new resource file iz built.

S
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7. When initially connected via TCP/IP, the following may appear for the drives:

501.a01 - Uplaad Persanality

Load Personality

IJpload Perzonality

K54

Cancel

8. Then it is possible to connect all the drives.

B G

E| Device Metwork[EtherTAT)
N

== Conneck D
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3.3.3.2 Download Firmware to a Gold Drive via USB

To download firmware to a Gold drive via USB:

1. Connect the drive to the EAS system via a USB — USB cable.

2. Within EAS, connect the drive or drives.

3. From the main window top right, click the icon .

4. From the menu that appears, select Upload Personality from Gold Drive.

Upload Personality from Gald Drive

Device Version Trombone 01.01.04.51 26 Jan2011

[ Load Personality ] [ Cloze

5. Click Load Personality to upload the personality from the Drive to the EAS.

When the Download Controls window pops-up, click Yes.

Download Controls

To continue Download Contrals,
motor mugt be OFF and the program mugt be halted,
Do vou agree that:
Trombone G07.a01 - program will be halted

Device Version Trombone 01.01.04.51 26 Jan2011
Upload Personality 100
[ Load Personality ] [ Cloze ]
6. From the Firmware download icon options, select Download Firmware to Gold Drive

via FoE.
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3.3.3.3 Download Firmware to a Gold Drive via FoE

To download firmware to a Gold drive via FoE:

1. Make sure that the Gold drive is configured via EtherCAT.

2. From the main window top right, click the icon .
From the menu that appears, select Download Firmware to Gold Drive via FoE.

4, Make sure that two files are present in the directory:

94

../Targets/”Name of G-MAS” /Resources
As shown in the screen capture below.

Favorites  Tools  Help

'L@ ).ﬁ Search

[)\f_":' Folders v Ll Folder Sync

Address |@

v B e

Falders

Config,xml

= [3) Targets

=5 am
|29 Resources

1) a0i.a01
1) &01.a02
=) G01.a03
() =01.a04
1) &01.a05
I5) G01.a06
) =01.a07
1) &01.a08
1) G01.a09

AML Docurment
155 KB

N MMCResources.gxml
E GAML File
7B

2 objects (Disk free space: 20,8 GE)

160 KB

E‘ My Cornpuber

If not, the following error will appear.

Download FoE Firmware

X

To Download FoE EtherCAT Metwork have to be corfigured.
Please use EtherCAT corfiguretion to configured BEtherCAT Metwork:.

A

If the error appears, rescan the system to reset the Targets configuration to the

EtherCAT Master/Slave configuration. Then return the system to the original system

configuration mode.

& l:% EtherCAT Corfiguration ~ Slave | : State | Diagnostic

FMMU/SM

.Mallbm( : Init Commands

' Distributed Clocks

Memory | EEFROM

& i} WasterGoz =ME
-@am = Sl.a've parameters

Name all
Vendar 10 154
Vendor Name Elmo Motion Contral
Device Name Gold EtherCAT GCON Boot Rev: (00000001
Device Type Elmo Drive
Product code (00030924 (198548)

Rewvision number

Product revision

Physical address

Autolnc address

Process data handling

Hlias

Ethemet frame max size (Byte)
Watchdog

00000001 (1)
RE0003-0001-0000
1001

DT D000)

0

0

0

False. D
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5. Then reselect Download Firmware to Gold Drive via FOE from the download options
menu. The Download Firmware to Gold drive window appears.
6. Select the Drive to which the firmware will be downloaded, and click the checkbox

next to the drive(s). Then click Browse to locate the file to download.

oot S I =
=8| Gﬂ2 E 1. General
I = ¥ .D‘I 1.1 Target Name G02
""" B 1.2 Target Version 1.1.0.1
0 |
Please Browse File for Download:
ci Browse
sdect Al [ Dowrosd |

7. Click Download. The download steps progress is displayed.

Download Firmware to Gold drive |i|
B 1. General
; 1.1 Target Name G2
| |
vl i, a0t 1.2 Target Version 1101

Step 1-DL FW started

0%

Please Browse File for Download:

PiProducts\SimpllQ2\Embedded sw\DrivelVersions\QAVersion V78 09Feb20 |_BI’DASE_

Select Al Unselect Al

| Download .. | Close y
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8. The operation progresses to Step 3 as displayed below.

Download Firmware to Gold drive | & |
B 1. General
1.1 Target Name Go2
1.2 Target Version 1.1.01

(23 |

Please Browse File for Download:
P:Products\SimpliQ2\Embedded swiDrivelVersions\QAWVersion V78 09Feb20 [ Browse |

(ot ) o )

3

9. When complete, the display requests a machine reboot. Do not reboot the system or

machine. Simply reset the Slaves only.

Download Firmware to Gold dnve | = |
= 1. General
1.1 Target Name G2
1.2 Target Version Tt

Step 3 - Waiting for Working Mode
Download Completed. Please reboot the machine

Flease Browse File for Download:
P:\Products|SimpliQ2\Embedded sw\Drive\Versions\QA\Wersion V78 09Feb20

=
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Until the Slaves are reset, the Target Version remains unchanged.

I

I
I
B
L gy a0t
s

B 1. General
1.1 Target Name G2
1.2 Target Version Fat
—
- |
Flease Browse File for Download:
P:\Products|SimpliQ2\Embedded swi\Drivel\Versions\QAVersion V78 09Feb20 Browse
(" owriond |

10. Click Close to close the Download window.

Download Firmware to a SimpllQ Drive
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3.3.4 Downloading PAL

The Programmable Array Logic (PAL) is a user programmable chip programmed according to
specific application requirements. The PAL contains the available feedback signature which
is integrated in the drive. The PAL code is sufficiently large in the GCON Rev C and is no
longer part of the firmware download, but a separate download. This download can be
performed when the drive is connected and configured using either USB or FoE.

3.3.4.1 Download PAL to a Gold Drive via USB

To download PAL to a Gold drive via USB:

1. Connect the drive to the EAS system via a USB — USB cable.
2. Within EAS, connect the drive or drives.
3. From the main window top right, click the icon .
4. From the menu that appears, select Download PAL to Gold Drive via USB.
5. Select the drive to update or install the PAL.
- Bxigt: NO PAL EI GCON Section PAL A
© L PAL Version 20 (Defaut)
£l GCON Section PALC
PAL Ver 42,1 (Default: Base+Biss+EnDat+551+Pana+Tama)
" PAL Ver 42.2 (Base+Sanyc)
b
1
Please Browse File for Download:
P:\Products\SimpliQ2\Embedded swiDrivelVersions\QA\Version_V82B05\GCONINGDrive 01.01.04.82 30Apr2012B056.gabs
Download
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6. Click Browse to select the latest PAL update options. A PAL download file may have a

number of associated PAL configurations available, as shown below.

Download Pal to Geld drive

99

i+ RevA (Whistle 01.01.04.73 15Feb2012G  Geon A)
- RevC (Whistle 01.01.04.79 15Feb2012G Geon C)

PAL present on the Servo Drive

+Gold 01.01.04 78 03Feb2012807G
E1- GCONE Section PAL A

e i PAL3 Version 20
(1 GCONE Section PALC

AL Version 42.1 (default)

PAL Version 42.2 (Planar+Sanyo)

PAL present on the browsed file

Please Browse File for Download

C:lUsersiamitayfiDesktop'NGDrive 01.01.04.78 09Feb2012B07G.gabs

G

Another PAL with a different of PAL configurations.

,

 RevA (Whistle 01.01.04.79 15Feb2012G  Gcon A} + Gold 01.01.04.79 15Feb2012G
.. RevC (Whistle 01.01.04.79 15Feb2012G  Gcon C) EI GCONE Section PAL A
- L PAL Vrsion 20
El- GCONE Section PALC
. PAL Version 40
0%
Please Browse File for Download:
P:Products\Sim plIQ2\Embedded swi\Drive\Versions\QA\Wersion_V79 15Feb201 2GCONNGDrive 01.01.04.79 15Feb2012G.0abs : Browse
s
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7. When the PAL file configuration type is selected and matches itself to the servo drive

configuration type the hardware configuration is displayed in blue, as shown in the

examples below.

PAL A configuration type matched from the loaded file to the hardware.

- RevA (Whistle 01.01.04.79 15Feb2012G _Geon Al
- RevC (Whistle 01.01.04.73 15Feb2012G Geon C)

somsssraross o I

-~ Gold 01.01.04.79 15Feb2012G
GCOME Section PAL A

=1 GCONE Section PALC
" PAL Version 40
N
3 1

Flease Browse File for Download:

P:\Products|SimpllQ2\Embedded swiDrivelVersions\QAWersion_V79 15Feb201 2YGCON\NGDrive 01.01.04.79 15Feb2012G.0abs

Browse
e
PAL C configuration type matched from the loaded file to the hardware.
Dawnload Pal to Gold drive [ = ]
- RevA (Whistle 01.01 04 75 15Feb2012G  Gcon A} +~Gold 01.01.04.79 15Feb2012G
. RevC (Whislle 01.01.04.75 15Feb2012G Geon C) £ GCONE Section PAL A
.~ PAL Version 20
- GCONE Section PALC
{PAL Version 40,
0% |
Please Browse File for Download
P:Products\SimpllQ2iEmbedded swiDriveWVersions\GANersion_V79 15Feb2012\GCONNGDrive 01.01.04.79 15Feb2012G.gabs e
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8. Select the appropriate PAL configuration to download from the options.

Then select whether the configuration should be administered to all the same servo

drive types, by selecting To All.

For the PAL A Configuration as shown below.

Download Pal to Gold drive

101

Lt
- RevA (Whistle 01.01.04.79 15Feb2012G  Geon A) - Gold 01.01.04.79 15Feb2012G
PAL Version 20 - GCONE Section PAL A
... RevC (Whistle 01.01.04.79 15Feb2012G Gcon C) 20
- GCONE Section PAL C
I . PAL Version 40
0% |
Please Browse File for Download:
P:Products|SimpliQ2\Embedded swiDrivelVersions\QAWersion_V79 15Feb2012\GCONINGDrive 01.01.04.79 15Feb2012G.gabs
For the PAL C Configuration as shown below.
. Dawnload Pal to Gold drive [ =

- RevA (Whistle 01.01.04.79 15Feb2012G  Geon A)
i L PAL Version 20
- RevC (Whistle 01.01.04 79 15Feb?012G  Geon C)

- Gold 01.01.04.73 15Feb2012G
- GCONE Section PAL A

© " PAL Version 20
[ GCOME Section PALC

Please Browse File for Download:

P:\Products\SimpllQ2\Embedded sw\Drivel\Versions\QA\Wersion_V79 15Feb2012\GCONINGDrive 01.01.04.79 15Feb2012G.0abs
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10. Make sure to locate and match the correct PAL configuration type before selecting

Download.

Download Pal to Gold drive

- RevA (Whistle 01.01.04.79 15Feb2012G  Gcon A)

0%

.+~ Gold 01.01.04.79 15Feb2012G
El- GCONE Section PAL A
- PAL Version 20
El- GCONE Section PALC
‘... PAL Veersion 40

Please Browse File for Download:

P:Products\SimpliQ2\Embedded swiDrivelWersions\@AVersion_V79 15Feb2012/GCONNGDrive 01.01.04.79 15Feb2012G.gabs

11. When the PAL configuration type is matched the hardware will reflect the match, and

changing to blue. Then click Download.

Download Pal to Gold drive

=1RevA (Whistle 01.01.04 79 15Feb2012G Geon A)
- PAL Version 20

 Gold 01.01.04.73 15Feb2012G
E1- GCOMNE Section PAL A

=1 GCONE Section PALC
... PAL Version 40

Download Pal to Gold drive

@ Download completed successfully

100%

Please Browse File for Download:

P:\Products\SimpliQ2\Embedded sw\DrivelVersions\QAWersion_V79 15Feb2012\GCONNGDrive 01.01.04.79 15Feb2012G.gabs

\

12. Click OK, and then Close to close both open window boxes.
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3.3.4.2 Download PAL to a Gold Drive via FoE

To download PAL to a Gold drive via FoE:

1. Make sure that the Gold drive is configured via EtherCAT.

2. From the main window top right, click the icon .

3. From the menu that appears, select Download PAL to Gold Drive via FoE.

Download PAL to Gaold drive

=k .ﬂ E 1. General
.@ a01 w
e[ gy 202

0% |

Pleaze Browse File for Download:

|C:". |[ Brovese ]

Select eth Gold drive(s) to which the PAL should be updated.

Click Browse to browse for the latest PAL file relevant to the Gold drive and click OK.

Select the directory that you want to use.

juusg
4 . Tuning
. IECB1131Projects
J settings
. Targets
> Drivedl
J GO1
> | GO1.b01
J GO01.602
) G02

Resources

L]

6. Click Download to download the PAL file to the drive(s).

When completed, the Completed Successfully window appears.
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3.3.5 Upload Personality

This section describes how to upload the Personality from a Gold or SimpllQ drive to the EAS
application.

3.3.5.1 Upload Personality from a Gold Drive

To upload the Personality from a Gold Drive:

1. Make sure that the Gold drive is active.

B 5}3 Workzpace "Elmo_GRAS"
B il GO1
E| Device Metwork[EtherCAT)
o ealt
Lal2
=- G ateway
b iy GO 802
*}'
2. From the main window top right, click the icon .
3. From the menu that appears, select Upload Personality from a Gold Drive.

Upload Personality from Gald Drive

i B
] g, G802
Device Wersion Trombone 01.01.04.51 26 Jan2011
[ Load Perzonality ] [ Cloze ]
4, Select the relevant drive whose Personality is to be uploaded and click the checkbox
next to it.

Click Load Personality to upload the personality.
6. When completed, a dialog box appears. Click Yes when the motor is switched OFF, to
close the dialog box.

b

To continue Upload Personalty,
motor must be OFF and the program must be halted.
Do you agree that:

Trormbone GO1.£01 - motor will be tumed OFF
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7. The uploading then finalizes and the Completed Successfully dialog box appears. Click
OK to close the box.

ﬁ Upload Personality was completed successfully

3.3.5.2 Upload Personality from a SimpllQ Drive

To upload the Personality from a SimpllQ Drive:

1. Make sure that the SimpllQ drive is active.

2. From the main window top right, click the icon .

3. From the menu that appears, select Upload Personality from a SimpllQ Drive.

Upload Personality from Si

(] =g GO1502
Device Version Bassoon 2.02.09.46 18Apr2012

[ Upioad |

4, Select the relevant drive whose Personality is to be uploaded and click the checkbox
next to it.

5. Click Upload to upload the personality. The application begins to upload the
personality, sector by sector, announcing each section uploaded according to the

percentage progress bar.

Upload Personalty from Si

Device Version Bassoon 2.02.09.46 18Apr2012

Sector BINARY 5

[ Upoad |

6. When completed, a dialog box appears. Click Yes when the motor is switched OFF, to

close the dialog box.
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To continue Upload Personality,
mator must be OFF and the program must be halted.
Do you agree that:

Bassoon G07.6071 - mator will be tumed OFF

fes ] [ Mo

7. The uploading then finalizes and the Completed Successfully dialog box appears. Click
OK to close the box.

ﬁ Upload Personality was completed successfully

3.3.6 G-MAS Parameters Download and Upload

3.3.6.1 G-MAS Parameters Upload

To upload the Parameters file from the G-MAS:
1. Make sure that the G-MAS is active.

2. From the main window top right, click the icon .

3. From the menu that appears, select Upload Parameters File from the G-MAS.

Device Version

n ControllElmo Application Stud'ao\workspaoes\TuninngargetslGoleesburoes Browse
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4, At the Upload Parameters File from GMAS window, click Browse. Locate the G-MAS

Parameters file from the saved resources and click OK.

Select the directory that you want to use.

gt

4 . Tuning

. IECE1131 Projects
. settings
4 || Targets
B DriveQl
48 G0l
I+ GO1.bO1
I 4 GOL.bO2
1 G602

| Resources

~nn e

1 m

5. Click Upload to upload the file. The progress bar displays the percentage uploaded.

When it reaches 100%, the Completed Successfully window appears.

Upload completed successfully

6. Click OK to close the window.
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3.3.6.2 G-MAS Parameters Download

To download the Parameters file to the G-MAS:
1. Make sure that the G-MAS is active.

2. From the main window top right, click the icon .

3. From the menu that appears, select Download Parameters File to the GMAS.

Device Version

G02-1115

Please Browse Folder for Download:

Control\Elmo Application Studio\workspaces\Tuning\Targets\G02\Resou roed Browse

4, At the Download Parameters File to GMAS window, click Browse. Locate the relevant
G-MAS Parameters file and click OK.

Select the directory that you want to use.

b
4 | Tuning
o [ECE1121 Projects
. settings
4 | Targets
0 Drivedl
g G01
o G01.b01
. GO1.bO2
1 G02

| Resources

s ma

L]
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5. Click Download to download the file. The progress bar displays the percentage

downloaded.

Device Version

G02-1.11.5 Download Initialize " ETT

Please Browse Folder for Download:

ControllElmo Application Studio\workspacesiTuning\Targets\G02\Resources Er_-:u'f_\'s__e_ ._

: Download -,

Device Version

G02-1115 Download complete | 00 ]

Please Browse Folder for Download:

Control\Elmo Application Studio\workspaces\Tuning\Targets\G02\Resources

Download

7. Click Close to close the Download Parameters File to GMAS window. The Completed

Successfully window opens.

Download completed successfully

8. Click OK to close the window box.
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3.3.7 Drive Parameters Download and Upload

This section describes the procedures to upload and download Binary or Textual formatted
parameters from and to the Gold drive.

3.3.7.1 Upload Parameters (Binary) from Gold Drive

To upload the Parameters (Binary) from the Gold drive:

1. Make sure that the Gold drive is active.

2. From the main window top right, click the icon .

3. From the menu that appears, select Upload Parameters (Binary) from the Gold Drive.

( Upload Parameters (Bina

Device Version Whistle 01.01.04.84 180ct2012B10G

C:\Program Files\ElImo Motion Control\Elmo Application Studio\workspaces\D3 Browse

Click Browse.
Locate the Parameters Binary File. Click Save As to select a lo9cation for the

FlashImage file.

Organize ¥ Mew folder = - @
% Favorites Name Date Type Size Tags
= Desktop i\, TOOLS 2/13/201213:30 File folder
% Downloads L EAS 3/1/2012 %32 File folder
Ll Recent Places . MaybeBug 3/1/2012 9:34 File folder
. Elmo Application 5t/ . PurimElmo2012 3/13/2012 9:24 File folder
QA | SinglefxisCpplogs 5/6/201215:12 File folder
. Mew folder 6/24/2012 16:15 File folder
. Libraries .. ECAT Bugs 8/2/2012 10:02 File folder
‘E Documents Ju PDO12 8/28/201213:06 File folder
o Music | RecorderBug 9/10/2012 11:07 File folder
[&5] Pictures L PALDI 9/23/2012 16:38 File folder
Videos . OverTemp 10/15/201210:44 File folder
.. CANGeld 10/21/201212:12 File folder
- Computer
EL Local Disk (C)
a Local Disk (D:)
5 public (W\pinskerfsn,
f' MNetwork
4 ([} |
File pame: ¥
Save as type: IPa(ameters Binary file (*.gimg) V]
= Hide Folders [ swe | [ concd |
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6. Click Upload. The progress bar shows the progress of the upload.

Upload Parameters

Device Version Whistle 01.01.04.84 180ct2012B10G

EEEA

bplication Studio\workspaces\D3\Targets\Drive(1\Properties\Flashimage.gimg|

| Uload |

Device Version Whistle 01.01.04.84 180ct2012B10G

100%

bplication Studio\workspaces\D3\Targets\Drive(1\Properties\Flashimage.gimag|

8. When the Completed Successfully window opens click OK.

Upload completed successfully

/" If you repeat the upload for any reason, a new window will open asking whether you
wish to overwrite the present Flashimage file present in the EAS directory. Select Yes

or No for whatever circumstances is relevant.

Flashimage gimg - exists.
Do you want to ovemide this file?
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3.3.7.2 Upload Parameters (Textual) from Gold Drive

To upload the Parameters (Textual) from the Gold drive:

1. Make sure that the Gold drive is active.

2. From the main window top right, click the icon .

3. From the menu that appears, select Upload Parameters (Textual) from the Gold
Drive.
4, Select whether to Force Upload of all Array parameters or individual drives.

Device Version Whistle 01.01.04.84 180ct2012B10G

Advanced Amay Upload Options

Force Upload All Amays

@ Please MOTE: all Arrays will be Uploaded

Flease Browse File for Upload:
C:\Program Files\Elmo Motion ControliElmo Application Studioworkspaces|

If the checkbox next to Forced Upload All Arrays is not selected, click Options at the
right side.

Device Version Whistle 01.01.04.84 180ct2012B10G

Advanced Amay Upload Options

[ Force Upload All Amays

Flease MOTE: Mot complete Arrays will be Uploaded

Flease Browse File for Upload:

C:\Program Files\Elmo Motion ControliEImo Application Studiolworkspacesil Browse

The Advanced Array Upload Options window opens. This window box allows you to
manually select whether to Upload All Arrays, Ignore the Arrays, or
Custom - meaning manually enter values for each of the Command parameters which

will be uploaded.
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Select one of the following:

a. Custom, to manually enter values for each of the Command parameters
shown in the window below.

 Advanced Array Upload

) Upload All Amrays () lgnore {do not upload) Amays @ Custom

KIG[1-345]

) Upload whole

From Index |

KV[1-100]

) Upload whole

From Index |

NT[1-511]

) Upload whale

From Index |

ET[1-2048]

) Upload whole

From Index |

) Ignore

To Index

) lgnore

To Index

) lgnore

To Index

) Ignore

To Index

@ lgnore {do not upload) Amays

(7} Custom
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C. Upload All Arrays, to upload all array parameters.

" lgnore {do not upload) Arays

5. After performing the relevant selection in the Advanced Array Upload Options
window, click OK.
In the main upload window, click Browse.
Locate the Parameters Binary File. Click Open to open the Flashimage file.

8. Click Upload to start the upload process. A progress bar displays the progress of the
upload.

Device Version Whistle 01.01.04.84 180ct2012B10G

100%

Advanced Amay Upload Options

Force Upload All Amays

7w
I Please MOTE: all Arrays will be Uploaded

Flease Browse File for Upload:

n Studio\workspaces\DefaultiTargets\Drive01\Properties\Parameters.gprm|
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9. When completed the Completed Successfully window appears.

Upload Parameters (Te

Upload completed successfully

If you repeat the upload for any reason, a new window will open asking whether you
wish to overwrite the present Flashimage file present in the EAS directory. Select Yes

or No for whatever circumstances is relevant.

Upload Parameters (Te

Parameters gpm - exists.
Do you want to ovemide this file ?

3.3.7.3 Download Parameters (Binary) to Gold Drive

To download the Parameters (Binary) to the Gold drive:

1. Make sure that the Gold drive is active.

2. From the main window top right, click the icon .

3. From the menu that appears, select Download Parameters (Binary) to the Gold Drive.

Device Version
Drive01 - Whistle 01.01.04.84 180ct2012B1...

Communication Parameters
@ Retain cument communication parameters
~ Set communication parameters using the file contents
= Mote: Drive wil be disconnected at the end of the process

= Set communication parameters that will apply after download:
~ Mote: Drive will be disconnected at the end of the process

Please Browse File for Download:

ci
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There are three options available for the Communication Parameters in this window

box:

a.

b.

Retain current communication parameters configured at the drive setup and
ignore the communication parameters within the binary file to be
downloaded in this procedure.

Device Version
Drive01 - Whistle 01.01.04.84 180ct2012B1...

Communication Parameters
@ Retain curent communication parameters

=, Set communication parameters using the fils contents
~ Note: Drive will be disconnected at the end of the process

(= Set commurication parameters that will apply after download
~ Note: Drive will be disconnected at the end of the process

Please Browse File for Download

o= Browse

(=]

ownload Close

When the binary parameters are downloaded to the drive, they will override
the present parameters configured at the drive setup.

Device Version
Drive01 - Whistle 01.01.04.84 180ct2012B1...

Communication Parameters
) Retain curent communication parameters
) Set communication parameters using the file conterts
~  Mote: Drive will be disconnected at the end of the process
~ Set communication parameters thal wil apply after download
=" Note: Drive will be disconnected at the end of the process

Please Browse File for Download:

plication D3\T: ts\Drive011P 2 PO

Select Al [ Unselect Al |

=

Manually reconfigure the communication parameters at this point, to be
applied after the download of the parameters binary file, and ignoring the
communication settings within the file.
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Device Version
Drive01 - Whistle 01.01.04.84 180ct2012B1...

Communication Parameters
(@ Retain cument commurication parameters

= Set communication paremeters Using the fils contents
= Note: Drive will be disconnected at the end of the process

@ Set commurication paramsters thiat wil apply after download F———
' Note: Diive will be discomnected at the end of the process

Please Browse File for Download.

plication Studiolwor D3V i img | Bowse |

[ selectan |

[ Unselect A1 | ownload Close

Click Parameters. The Download Properties window box opens.

A
£
1. General

1.1 Type Of Communication
1.2 R5232 Baud rate

1.3 R5232 parity

1.4 CAMNOpen device ID
1.5 CANOpen Baud rate
1.6 CANOpen group

i Type OF Communication
Type Of Communication.

Manually change the parameters as necessary. Then click OK.

4, Click Browse.

5. Locate the Parameters Binary File. Click Open to open the Flashimage file.
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= » Computer » Local Disk (C) » Users » amitayf b Desktop » v | 42 [ earch Deskion £
Organize Mew folder =~ Al @
o s MName Date Type Size
P Desktop L. TOOLS 2/13/201213:30 File folder
4 Downloads 1 EAS 3/1/20129:32 File folder
% Recent Places |\ MaybeBug 3/1/20129:34 File folder
|| Elmo Application Studio | PurimElmo2012 3/13/2012 9:24 File folder
LA || SingleAxisCppLogs 5/6/201215:12 File folder
1 Mew folder 6/24/201216:15 File folder
w4 Libraries J. ECAT Bugs 8/2/2012 10:02 File folder
|4 Documents 1l pDO12 8/28/2012 13:06 File folder
J’ Music | RecorderBug 9/10/2012 11:07 File folder
[&] Pictures 1 PALDI 9/23/2012 16:38 File folder
E Videos . OverTemp 10/15/2012 10:44 File folder
|, CANGold 10/21/201212:12 File folder

% Computer
£2, Local Disk (C3)
s Local Disk (D2)
S public (W\pinskerfsn) (P:)

€ Network

File name: -

6. Click Download to download the Parameters binary file. The progress bar displays the

progress of the download.

Device Version

Drive01 - Whistle 01.01.04.84 180ct2012B1... Download Parameters 39% .

Communication Parameters
@ Retain cument communication parameters
= Set communication parameters using the file contents
~ Mote; Drive will be disconnected at the end of the process
= Set communication parameters that will apply after download:
= Note: Drive will be disconnected at the end of the process

Please Browse File for Download:

i:liication Studio'workspaces\D3\Targets\Drive01\Properties'\Flashimage.gimg Browse

Download ]
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7. When the progress bar reach 100%, click Close to close the download window.

8. T

3.3.74

3.3.7.5

3.3.7.6

3.3.7.7

Device Version
Drive01 - Whistle 01.01.04.84 180¢t2012B1... Download Parameters T00% "

Communication Parameters
@ Retain curent communication parameters
(= 5et communication parameters using the file conterts
= Note: Drive will be disconnected at the end of the process
- Set communication parameters that will apply after download:
= Mote: Drive will be disconnected at the end of the process

Please Browse File for Download

plication Studioiworkspaces\D3Targets\Drive01 \Properties\F gimg | Browse
Select Al Unselect Al Download

he Completed Successfully window box opens. Click OK to close it.

 Download Parameters (B

Download Hashimage completed successfully.

Download Parameters (Textual) to Gold Drive

Download Parameters (Binary) to SimpllQ Drive

Download Parameters (Textual) to SimpliQ Drive

Upload Parameters (Binary) from SimpliQ Drive
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3.3.7.8 Upload Parameters (Textual) from SimpllQ Drive

To upload the Parameters (Textual) from the SimpllQ drive:

1. Make sure that the SimpllQ drive is active.

2. From the main window top right, click the icon .
From the menu that appears, select Upload Parameters (Textual) from the SimpllQ
Drive.

4, Select whether to Force Upload of all Array parameters or individual drives.

Upload Personality from

Device Version Bassoon 2.02.09.46 18Apr2012

If the checkbox next to Forced Upload All Arrays is not selected, click Options at the
right side.

Device Version Bassoon 2.02.09.49 01Jul2012

Advanced Amay Upload Options

[ Force Upload All Amays

@ Please NOTE: all Arrays will be Uploaded

Flease Browse File for Upload:

C:\Program Files\Elmo Motion ControliEImo Application Studiolworkspacesh Browse

The Advanced Array Upload Options window opens. This window box allows you to
manually select whether to Upload All Arrays, Ignore the Arrays, or
Custom - meaning manually enter values for each of the Command parameters which

will be uploaded.
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Select one of the following:

a. Custom, to manually enter values for each of the Command parameters
shown in the window below.

 Advanced Array Uplozd.

) Upload All Amrays () lgnore {do not upload) Arays @ Custom
KG[1-504]

71 Upload whale @ Ignore ) Custom

From Index | | To Index | 5[‘.-’!_
KV[1-99]

) Upload whole @ Ignore ) Custom

From Index | | To Index | 53.
ET[1-1024]

1 Upload whale @ lgnore ) Custom

From Index | | To Index | 1024

lgnore (do not upload) Arays () Custom
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C. Upload All Arrays, to upload all array parameters.

" lgnore {do not upload) Arays

5. After performing the relevant selection in the Advanced Array Upload Options
window, click OK.
In the main upload window, click Browse.
Locate the Parameters Binary File. Click Open to open the Flashimage file.

8. Click Upload to start the upload process. A progress bar displays the progress of the
upload.

Device Version Bassoon 2.02.09.49 01Jul2012
9%
Advanced Amay Upload Options
Force Upload All Amays I Options

Piaiog
I Please NOTE:; all Arrays will be Uploaded

Please Browse File for Upload:
J\Program Files\Eimo Motion Controf\Eimo Application Studio'workspaces\: | Browse

Upload | | Close
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9. When completed the Completed Successfully window appears.

123

. —
Upload Parameters (Textual) from SimplIQ drive — -

Device Version Bassoon 2.02.09.49 01Jul2012

T00%

Upload Parameters (Te

Options

SApplication Studiolworkspaces\ Browse

Upload | Close

wish to overwrite the present Flashimage file present in the EAS directory. Select Yes

or No for whatever circumstances is relevant.

fo—— —
Upload Parameters (Textual) from SimplIQ drive : -

If you repeat the upload for any reason, a new window will open asking whether you

Dievice Version Bassoon 2.02.09.49 01Jul2012

_T00%

Options

Parameters sprm - exists.

Do you want to replace it ?
ploaded

B Application Studioworkspacest |  fooe-

Upload | Close
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3.3.8 Download Boot to Gold Drive Via FoE
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3.3.9 Download Resource File to G-MAS

3.3.10

Upload Resource File from G-MAS
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4 Drive Setup and Motion

E;"’ Drive Setup

The Drive Setup and Motion window is opened by click the icon IEREEEEN. The window
displays the following.

£
a e » »
e = . = { = p
SO e S o R o e : '
#3 driveN... el &
Quick Tools H Expert Tuning - Motor and Feedback Parameters

Advanced Tools Motor Parameters

Expert Tools Choose from a database [ Matar Type: Rotary Brushless v Pole Pairs per Revolution
/% Expert Tuning . Continuous Stall Current [Aams] | [ [

& Motion

Peak Cutrent [4ms] [}
A Multiple Axes Motion
=] StriptManager Browse Data Base Matimal Motor Speed [RPM] 0

_: Parameter Explorer

Sensor Parameters

Socket 1 @ | 3-Sensois -
Socket 2 > Analog Input #1
Socket 3 Analog SinfCos, Part B
Socket4 Encoder Quad, Port 4
Encoder Quad, Pon B
Halls Only, Port &

- Pulse and Direction, Port A

~ Pulse and Direction, Port B

- Gerial Absolute - BISS, Part A

~ Senal Absolute - EnDat 2.1/2.2, Port &
- Serial Absolute - Mitutopo, Port &

- Serial Absalute - Panasonic, Port &

Control Feedback Parameters

E 1. Feedback
1.1 Position Feedback Socket Source Socket 1 0
1.2 Welocity Feedback Socket Source. Socket 1
1.3 Commutation Feedhack Socket Source Socket 1

1.4 Posiion Gain Schedule Socket 1 |

B 2. External References
21 Injsction Point Disabled
Welacity - Position Sensors Ratio
q

Lirnits and Welocity &
> it o o ) formonm o S

The Drive Setup and Motion window offers a number of selective activities to test and run
your configuration of devices.
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The following activities are available:

Activity Explanation

Expert Tuning Professional tuning of the servo drives.

Quick Toc Expert Tuning - Motor and Feedback Parameters
Advanced Tool! Motar Parameters
Expert Tools Choose iom a database [] Mool Type: Rolary Brushiess hd Pole Pas per Revoldbon
* Eper Tuning Conlirnous Stal Curerd fms] [ 9
4 oo Peak Custent [Ams] 0o
£ Multipla Axss Motion
] Seript Manager Browse Dats Bace Masirnsl Mokor Speed [RPM] L
| Parameter Explorer
Sentor Patameten
Sackel 1 * | Sensons a
Socket 2 - Anslog input 81
Socket Ansog SinCos, Pot B
Socket 4 Encoder Quad, Pot &
Encoder Quad Por B
Halls Orly, Pod &
Pulse ancl Diection, Port
Fudse snd Disechion, Port
Semal Abschute - BISS, Port A
Senial Abwchste - EnDat 21/2.2. Pom A
Semal Abschute - Midopo. Port &
Senal Absclute - Panasoric, Port A =

Contiol Feedback Parameters

1 Feedback
1.1 Postion Feedback Socke! Source. Socket 1
1.2Viebociy Feedback Secket Soure. Socket 1
1.3 Commtaion Fesdback Sockat Scurce Soeket 1
1.4 Fosiion Gan Schedue Socket 1
2 2 Extemal Relesences
21 Iriecton Part Disablod

Welachy - Postion Sensors Raio

> dminin | > coms | p{commenn 5] it =Y

For further details refer to the section 4.1 on page 130.

Motion

Detailed single axis motion using motion parameters built into the device.

Quick Tog Motion Recorder D Bl @ & K 2 & ¢ o 2 3 | a0 v
Advanced Tool Stahus Aes - Moion Ry
Expert Tools Poiioriert) 0 Fosrofen] 0 Dive Enabied z- [70000 peecipe =]
R e o VelEwoderiiec] O - ) -
o s P -
o Curert :
& Muliple Aves Motion cho g e 1 9
ZJ Seript Manager Resctive Cuserilmg] 0 LastDiver Fauk: Nona 5 -t
L Z M i Frogram St Nons : Recoedline
[1638 wec ~
Status A 10 o
123066783 WnR 12 Optioes
Digtal ingus: Sateyirous O O ) ' i | ' -
e o 0 ) i 3 ] o e
Diatd Dupurs
[y =
T Made
D Mo PostonLoop W] SpeedUnts. [crtreec - Dive Ensble =
10+ Sege =l
Position| Velocty | Cusert | Sne Relerences
Mation Parametor PTP Move Absokeefers] PTP Mave Relsvelert]
Accel fent/sec 2] 0 of 3 0| s-
Decelfcnisoec2] o il sl — =
Stop Dacelcni/ows'2] | |1 Repeitive =
Smactimsec] ) =1
oaors €| i | | |
Aozl L & [ 2 i 6 ] o
x 100/ @ ) Pun 0]
i . Le] [=] O P
Terminal @ > 3 = W diveNG0! v

For further details, refer to the section 4.2 on page 211.

Multiple Axes

Detailed multiple axis motion using motion parameters common to the multi-
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Activity Explanation

Motion axes.

Juick Toc Multiple Axes Motion H o Recorder [ [ @ awelGOl v
| d Tool Axis Hame Reschion
Expert Tools Device Mode . [ 10000 psecipo =]
.| EpenTuning Poston | 5
- Mot Urits -} g
W ):
1 Script Manager g ’Dm - -
cive Cument
— Parameter Explorer famg] Record lime
@ Eble @ Enable| @ Ensble (@ Enble @ Ensbie| @ Enable| (@ Enabe| @ Enable 2- [1638 sac =
Soeed A Optiors
Ti
PTP Absohse <= o2
o L Signaks
PP Relsive Mode
| Singe =
10+
oy AunMeld | FunHed Fun Held AunMeld | AunHeld funbeld | AunMold un Mokt .
o
Cunert [ap] -
5|
" tog " T o~
@ Podie| (@ P (@ Pl (@ Poiie| @ Pode| @ Polle| @ Polle| (@ Pols - i
o o
Terminal @ > 5 S W dveGOl - H Status Monitor bl & = = I X € & nveNGOl -
> I~ Target Signal | value Ut A
1 [aNA < (None) -
2 |-ana - (None) =
| 4 N/A = (None) -
- - N/A - (None) -
P ~| (None) v
L - | (None) -
7 N «| (None) - -

For further details, refer to the section 4.4 on page 255.

Script Manager Create, save, load, organize and run a series of drive commands in the form of

N = " - =
] onve setus AL
Elmo ‘ID
B vedirm
Auick Toc SeriptManager W & = = 0 X & & H Recorder D M@ & D 2 & ¢ » 213 W a[owerco v
Advanced Tool BT [po— 2 =
Expert Tools | 3 14 10000 oecipo =]
2 |- soipte 10-
. ©penTunng O A O O T E N
3 |~ sowota
Maton. .
‘;mu---mm B ||} screx + S )
=3 Script Manager | E SEEE o T
— Parameter Explorer  |© EE 2 s
| B [] 2 i & 8 LA
- [158c =]
8 * Script 8
s | scioto Ogtons.
1 | - seript 10 e Vi
n |~ Seript11 FPSUT N S N S S S S e
12|/~ scrpt 12 v !
Chast
- [ com ]
[Singe =l
| ' I i I |
2 4 [ ] 0
Terminal @ > 5 5 W aveicon v | stotus Monitor b = % B X & % aeNol =
3 . Target Signal | vaue  umkt ]
L < None) =
R < (None) v
3 daNa < (None) o
P < (None) &
5 |4ana < (tione) v
3 42 NfA - (None) -
T - N/A » (None) -
R - | (None) e
s N - (None) o
1m & N/A = | (None) -
1 |aNA - (None) .
FRELS < (None} r
13 & NA « (None) -
TRE D - (tone) S

For further details, refer to the section4.5 on page 267.

Parameter Explorer | vje\, Edit, Upload, and Save all drive parameters and Compare their files.
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Activity Explanation

129

Toc Parameter Explorer H Parameters Difference [

Advanced Tool Name Value: Description Leit '\ZI
Expert Tools " :\:I
) Left Right

Shom Dfterences

ViwMode  [Difeerco Oy | Hest
Terminal @ B 5 & W diveNGO! v
y

For further details, refer to the section 4.6 on page 271.
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4.1 Tuning a Gold Line Drive

4.1.1 Expert Tuning Wizard

The Expert Tuning wizard is a systematic process that helps the user set up all the
parameters necessary for motion.

The EAS Wizard is similar to other popular software wizards used to install programs or
assist the user in other streamlined processes. Like other wizards, the EAS wizard can be
used as a systematic guide that progress you through all the necessary stages to produce a
tuned, moving motor. Complete each stage fully and then move either to the next stage
using the Next button or by clicking on the designated wizard button.

Unlike other wizards, you are allowed to move back and forth between the various screens.
You can go to an advanced stage without completing previous stages, and you can go back
and change setting in a previous screen. This flexibility provides the expert user with access
to all the configuration and tuning tools at all times.

Obviously, sometimes skipping makes no sense. In some situations, this will result in system
warnings, in other cases unexpected behavior or even damage can occur. The tuning wizard
is a tool for experts, and should only be used if is fully understood.

For Experts only

Before performing the Tuning Wizard Tool, make sure that the defaults set in the EAS
Settings window are appropriate for the system of drives, motion controllers, etc. you wish
to Tune. To access these default settings refer to section 10.1 EAS Settings on page 413.

Change any settings with extreme caution. Incorrect settings could cause
irreparable damage to your systems.
4.1.1.1 When is the information saved?

The information that is entered during the tuning process is not sent to the drive until each
page is completed and the user moves to another page. When the user leaves a page, the
information entered is sent to the drive and saved in the RAM.

When the Finish or Apply button is clicked, the information is saved to flash only.
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4.1.1.2 Expert Tuning Procedure

To Tune a drive

1. Enter Motor and Feedback parameters — Enter the main motor parameters and

feedback configuration.

| Expert Tuning - Motor and Feedback Parameters

Motor Parameters

Choose fiom a database [ Motor Type Ratary Brushless | Pole Pairs per Rewolution
Continuous Stall Current [Arms] 0 [
Peak Current [ums] 0
Browse Dala Base Masimal Motor Speed [RPH] 0

Sensor Parameters

Socket 1 * | B Sensors -~
Socket 2 » Analog Sin/Cos. Fort B
Socket 3 Encader Quad, Port 4
-~ Socket 4 -+ Encoder Quad, Port B
Halls Only, Port &

Serial Absalute - BISS, Port &
Senial Absolute - EnDat 21/2 2. Port &

Control Feedback Parameters

B 1. Feedback

1.1 Position Feedback Socket Souce Socket 1
1.2 Velocity Feedback Socket Source Socket 1
1.3 Commutation Feedback Socket Source Socket 1
1.4 Position Gain Schedule Socket 1

Welacity - Pasiion Sensors Fiatio
0

2. Set up Limits and Protections — Determine limits to the current and motion
commands and values, define maximum errors, Bus Voltage, motor stuck, brake

parameters and set up the 1/0 settings.

| Expert Tuning - Limits and Protections

Limite Protections Input-Output
Drive and Application Limits
Current
Cortinuous current 1} Peak curent 0 Peak current duration 0
CL[1] [&] PL[1] [&] PL[2] [sec]
otor continuous current 1} Motor peak curent il tax drive cument | ol
18] ] MC [a]

Acceleration and Welocity

Stop deceleration 1} I ax velocity command aj tax feedback velocihy 0|
50 [ent/zec™2] WHIZ2] [cnt/zec] HL[2] [cntdeec]

Position
Low command 0 Low feedback Juli Laows rmodula 0
WL [ent] LL[3] [ent] HM[1] [ont]
High command 1] High feedback [} High modulo i)
WH[3] [ent] HL[3] [ent] HM[2] [ont]

Application Test Limits

Fiofile acceleration 0| Profile deceleration 0| Profile velocity 0 Smoothing factor u]
AL [ent/sec™2] DC [entzec™2] SP [ent/sec] SF [msec]
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Identify the current response characteristics of your plant and design a current

3.

controller that meets your system requirements.

‘ Expert Tuning - Current Loop

Design

Identification ‘

(3 Bode ) Michals

Plant Collection s ﬂ Plaot Tupe

(®) Closed Loop

¥l E

) Open Loop

Experiment Type

[¥] C

Experiment will be perfomed in phases 3

Mumber of experiments in each phase

z0.5

Maximal Current Level [%] (=)

)

=

o

=

Minimal Current Level [%]

Fiun Experiment

Estimated hMotor Parameters:

z0.5

Automatically configure the commutation order to comply with the wiring of the

4.

phases. If analog feedback is used, it can be calibrated now.

[ Expert Tuning - Commutation

Commutation |

Analog Sensor Calibration

Plats

Results

12
10—

Auto-Phasing Start

1z
10—

Force Commutation every Matar On

Reset

| www.elmomc.com
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5. Identify the velocity and position response characteristics of your plant, and design a

velocity controller and a position controller that meet your system requirements.

‘ Expert Tuning - Velocity and Pasition

Plant Collection s (@ Flot Type & Bode O Michols Identification | Velocity = Position Gain Scheduling
Fast Identification
L e e i E e e e e e e e D B e e R
IR ENREEEEE RN ETEE Excitation Signal Band  (3) Low Frequency () Full Band
B e e e e i e et M e s ey e e e e e e e ] i
! } : : : } } : } } } } } } } : : } } Current Lewel [% of CL] 80|® (0] @
L e i Bkl e e et bt e e e e et S e e b e i ek 5
I | I I I | | I | | | | I | I ] I | | Run Experiment
| I 1 i I I 1 i I | i
B it Atk it e e kel it e ke s it etk e et il Sl entent et by
o [ AT N (N (N SN (A F NN [ S ]
1 I I I I I I | i
i R | e e e B e i i e e e e i Tt
Eod K o3 Bod ko O B od B @ X I § M
I I} ] I ! I} ! I, I} i ! ! I )
i R s e B I e N B e ey B T e ke ROy e sl sl ey
TR O I A A (O A (R A A S T R T
,Q_S,I 1 } 1 I 1 } i I I } I } I } I I 1 } I '
o el & 3 4 & B 7 8 g 10
A S e e T T e T
T 1 A A 1 Y R TR S T T )
1 v Ml L B S s sl P s e Pt
e = intent ~iere’ il -atnie mente Sania- nini =it it traint= Santenk ~deier mianian dun: dasiants St e B
AT T A S A R
T R VOO VOO U [PUUO UO U OR (OO O [OL  |
| s e e i S ook s e e et e P et e i b R it s el
T T O S A A N [
Eoa B3l Bow B oA I d 1 4 [ |
G R e e e e g s e s et i ) (e e e
AT AT T A T R -]
Vsl gt cml s ol al S d K e ol hdl
e e e il s el Stk st it st et e ES it Ak it it
1 I 1 1 1 I I 1 I I I I I I I 1 I I I
[ [ R B | [T S 1 |
it i R et et i iy sty At At I i A it i A
1 I 1 1 1 I I 1 I I I I i I i 1 1 I I
7 T T T T T T N N Y N S (RN N S SN N [Sine Sweep Identification
o 1 2 3 4 g E 7 8 g 10

[ Frequency Table Editor

4.1.1.3 The Expert Tuning Wizard Toolbar

The Expert Tuning Wizard toolbar appears at the lower part of each Tuning Wizard screen.

I
G ~ o - - ~
| Lsmits and | Welocity & ' - @,
}.\. Pratections | )\ Curent ) ‘P‘_Commmat.on.' ).\ Fostion | 3 ) 4 * ‘
Wizard Process / Previous MNext E\?ntﬂ Finish
Buttons 1zan Wizard

The toolbar buttons control the flow of the Tuning Wizard process.

To use the Expert Tuning Wizard Toolbar

1. After entering all the required data in a wizard step, click Next to proceed to the next
step.

2. When the Next button is clicked, all the information gathered in the current step is
translated by EAS into drive parameters and sent via communication to the drive.

The information is kept in the RAM memory of the drive.

3. Click Finish to save all the parameters currently stored in the RAM to the drive’s flash

memory.

It is important to note that when opening the EAS application and performing the Expert
Tuning wizard for the first time, it is recommended to following each procedural step
systematically. When repeating the wizard for the same system, it is not necessary to follow
the systematic steps, but you can click which step requires changing, in any order, and click
the Finish button to complete the wizard and perform the analysis.
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When you enter information in the wizard this information is not immediately sent via
communication to the drive. Information is sent to the drive when you do one of the
following:

e Click the Next button

e C(Click the Apply button ( _ or ) that appears in some of the

windows

When you click the Next button all the parameters that you changed until now are sent to
the drive’s RAM memory. When you click Apply only the parameters that are relevant to the
current task are sent to the drive’s RAM memory.

To save parameters to the drive’s Flash memory click Finish. The Finish button sends an “SV”
command to the drive. This means that all the parameters currently stored in the RAM are
saved to Flash. Clicking this button does not send data to the drive. This means that in order
to save the work done on the current wizard page, you should first click Next to send the
new parameters to the drive and then click Finish to save them.

It is good practice to upload and save your current drive parameters if you want to return to
the original state of the drive after trying to make changes. To save the parameter file use
the System Tools button refer to the section 3.3.1 The System Tools Button.
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4.1.2 Motor and Feedback

In this window, the user enters the motor and feedback basic data.

Expert Tuning - Moter and Feedback Parameters

Motor Parameters
Choose from a database [7] Motor Typs Pole Pairs per Revolution
Manufacturer Cortinuous Stall Cument [Amms] 0 0
Part Number Peakc Cument [Ams] 0

Browse Data Base Maximal Motor Speed [RPM] ]

Sensor Parameters

[ Socket 1 -
i [ Socket 2 I
[ Socket 3 1@ Analog Sin/Cos, Port B E
L[ Socket 4 ' g Encoder Quad, Part A
& Encoder Quad, Fort B
& Gartry Master
@ Hals Orly, Port A
-2 Puse and Direction, Port A
& Pulse and Direction, Port B
-3 Resolver, Port B = ‘

Control Feedback Parameters

4 1. Feedback
1.1 Posttion Feedback Socket Source Socket 1
1.2 Velocity Feedback Socket Source Socket 1
1.3 Commutation Feedback Socket Source Socket 1
1.4 Position Gain Schedule Socket 1
4 2 BExdemal References
2.1 Injection Point Disabled

Velocty - Postion Sensors Ratio
10

4.1.2.1 Motor Parameters

For rotary brushless, brush, and stepper motors, this area is displayed accordingly:

Expert Tuning - Motor and Feedback Parameters

Motor Parameters

Choose from a database [] Makar Type | Fictary Brushless W | Pale Pairz per Revolution
Continuousz Stall Current [Arms] 0 i}
Peak Current [Arms] | D.
Browse Data Baze Maximal Motor Speed [RPM] ]

For a linear brushless, DC, and stepper motors, this area is displayed accordingly:

Expert Tuning - Motor and Feedback Parameters

Motor Parameters

| ir'uEear B

Choose from a database [] Fatar Type | Pola Pairs per Magnetic Pitch
Continuous Stall Current [Arms] 0
3 n Motor Magnetic Pitch
Peak Current [Ams] 0 (360 dea M-N] in o
Browse Data Base I aximal Motor Speed [mm/sec) ) 0

Within this area, you can manually enter the motor’s basic information (or select your motor
from an existing database — available in the future). The motor database includes motor
parameters for motors from several manufacturers. This database is updated from time to
time. If you cannot find the motor you are using, make sure you have the latest version of
EAS, it may have been added lately.
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The information includes the current and speed limits for the appropriate motor, which
should be entered in the motor parameters area:

Choose from a data
base

Manufacturer

Part Number

Browse DataBase

Motor Type

Continuous Stall
Current, Amplitude

Peak Current,
Amplitude

Maximal motor
speed, RPM

Checkbox. Check to select a motor from the database (This option is
not available yet. Check EImo’s website for the latest version)

Expert Tuning - Motor and Feedback Parameters

Motor Parameters

Choose from a database b
M anufacturer w Cc
Part Mumber I 5 Pe

(GomeDuatme ] b

Select the manufacturer of the motor you are using from a list of
manufacturers that are in the data base

Select the part number of your motor from a list of motors that are
in the data base

Future Option. Click this button to cause EAS to locate the motor
parameters for your motor in the database. The parameters will
appear in the appropriate fields.

Select motor type from list:

Expert Tuning - Motor and Feedback Parameters

Motor Parameters

Chioose from a database [] Mator Type Rotary Brushless b
Ratary Brushless

Continuous Stall Current [Arms]
Fiotary Stepper [2-Phazes]
Peak Current [Arms] Linear Bruzhless
Linear DC [Yoice Coil]
Browse Data Base M aximal Motor Speed [FRFk] Linear Stepper [2-Phases

RMS Current only for the Brushless, and Stepper (2-phased) of the
motor’s maximum allowed stall current.

Peak RMS Current only for the Brushless, and Stepper (2-phased) of
the maximum allowed current according to the motor’s
manufacturer data sheet. These two parameters use a restriction in
the drive parameters CL[1] continuous and PL[1] peak current as
explained below.

The maximum allowed motor speed in RPM (in the rotary motor) or
in mm/sec (in linear motor) according to the motor manufacturer’s
data sheet. The command is limited to the value VH[2] equivalent in
RPM units calculated by the commutation resolution.
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Pole pairs per rev. The number of motor pole pairs per revolution (for rotary brushless
motors). If unknown, this field should be set to 0, otherwise set the
value to a known number. During commutation tuning, the correct
number of pole pairs will be detected. If the number entered here is
different from the detected number (and not zero), the user will be
prompted for the correct number.

rs

Maotar Type Pale Pairs per Revolution
Continuousz Stall Current [Arms] ] 1
Peak Curmrent [&rms] 1]
M aximal Mator Speed [RPM] 0
Pole per magnetic For linear motors, the magnetic pitch is required, where the
pitch resolution is calculated by one magnetic pitch.
rs
Motar Type Linear Stepper [2-Phaszes) & |  Pole Pairs per Magnetic Pitch
Continuous Stall Current [Ams] 1]
Mator b tic: Fitch
Peak Current [Arms] 0 [3083[ deggr:l]-eNl]cin :ﬁm
M aximal Motor Speed [mm/sec] 0 0
Motor Magnetic (Only for linear motors)The length of one electrical cycle in mm

Pitch in mm

The continuous stall current determines the maximum current that the drive is allowed to
supply continuously without damaging the motor. This parameter is limited by (maximum
phase current of the drive)/2 (for most drives), and continuous current in drive (CL[1]) is
limited by this parameter.

The peak current command is additionally limited by the drive peak current (MC), together
with its limited (by this parameter) peak current in drive (PL[1]). The peak current can only
be supplied during a short period of time that is set by entering Peak Current Duration in
the Limits and Protections tab (Refer to the section 4.1.3.1). For a full explanation of the
current limiting mechanism in the drive, refer to the Language and User Program Guide, and
Command Reference Guide.

4.1.2.2 Serial Absolute Encoders/Sensors

The SimpllQ Line servo-drives use the serial interface information in absolute serial
interfaces encoders, only for startup position locking and then switch to the Sin/Cos mode
(this is not relevant in the Gold Line). However, the Gold Line servo-drives support various
types of true absolute serial interfaces encoders, and use the serial interfaces of the
absolute sensors continuously during real time operation to determine the sensor position.

The position data is acquired by a communication transmission cycle, generated by the
servo-drive once every 2nd TS (on the position and velocity loops routines), and is
subsequently used for the servo current (commutation), velocity and position loops.
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Some of the absolute sensor protocols have up to 96 bits of data (composed of commands /
position information / status / errors / CRC codes / etc.), that is retrieved every transmission
cycle.

Sensors also require different recovery times, this is the minimal time between each two
consecutive transmission cycles, which in some situations, can be as high as 40 psecs. As the
sample rate of the gold servo-drives can be as low as 50 psecs, the serial absolute position
data should be read at rates of at least 10 kHz (each 2xTS or 100 psecs).

For this reason, the Gold servo-drive serial interfaces operate at fast clock rates, of either
2.5 MHz or 1.25 MHz. For some slow (low resolutions) SSl interface encoders, EImo has also
implemented serial interfaces at a frequency of 625 KHz.

It is important to note that using higher transmission rates (> 2.5 MHz) has no advantages
whatsoever, as the data is read every velocity loop cycle. Using higher data rates will limit
the signal glitch filtering ability, and eventually reduce the transmission immunity to noises.

The communication transmission cycle clock sequence is initiated by the Gold servo-drive
CPLD and DSP, and is synchronized to the drive servo control loops ISR and PWM pulses
within few nanoseconds (see figure below). This is important, since all absolute sensors also
latch (locks) the encoder position value at that point (usually at the falling edge of the first
clock of any new transmission cycle). Any jitter in this synchronization will result in
significant velocity jitters and will impair the drive servo loop performances.

This point is synchronized to the Encoder saves
Drive PWM and Servo Loops [SR position value

Subsequent electronics
transmit mode command

Leal

- : -—
CLOCKYy i
551 } ' .
T i
DATA | | _ii[sTaTe=

Mode command

When working with absolute serial encoders, be aware that since the actual sensor position
is sampled by the encoder internal electronics (the controller cannot sample every count like
AgB signals), serial absolute encoder velocity readings are calculated by a derivative of the
position. 1/T is not applicable for serial absolute sensors (similar to Analog Sin/Cos
encoders). However, in serial absolute sensors, as they usually have very high inherent
resolutions, this provides excellent velocity readings.

Typical serial sensors resolutions usually start from 13 bits per revolution (i.e. 8,192 counts
per rev, on the low-end type sensors), and can reach 23, 25, 26 and even 32 bits per
revolution. A 25 bits per revolution sensor (like the Heidenhain ECN 1325), is equivalent to
33,554,432 counts per revolution.
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In linear scales, both Renishaw (Linear Resolute series) and Heidenhain (LIC4000 series) offer
readily obtainable 1 nanometer resolution sensors.

Working with such high resolutions has certain limitations, mainly related to the position
velocity and acceleration numbers dynamic range within the servo-drive.

Gold line drives serial encoder interfaces support automatic propagation delay
compensation, allowing automatic compensate for different cable length. EImo has
successfully tested sensors with cables length up to 100 Meters.
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4.1.2.3 Sensor Parameters

For a Rotary Brushless and Brush motors, the following Encoder sensors are available:

Sensor Parameters

| Socket 1
1 Socket 2
- [ Socket 3 Y Analog Sin/Cos, Port B
_J Socket 4 - 4 Encoder Quad, Port &
- ' Encoder Quad, Port B
- Gantry Master

- 5 Halls Oy, Port &

- Pulze and Direction, Part &

Pulze and Direction, Port B

- 4 Resolver, Port B

o Sefial - Yazkawa, Port &

! Senial Absolute - BiSS General, Port &
- & Serial Absolute - BiSS, Port &

- Serial Absolute - EnDat 2.1/2.2, Port &
- Serial Absolute - Kawasaki, Port &

- Serial Abzolute - Mitutoyo, Part &

! Senial Absolute - Panasonic, Port &

! Serial Absolute - Sanpo, Port &

4 Gerial Abszolute - 551, Port &

! Serial Abzolute - Tamagawa, Port A

- Senal Excluzsive, Pot & or B
- g Mirtual Absolute - Gurley, Port B

v

For a Linear Brushless and DC motors, the Encoder sensors available are different:

Sensor Parameters

| Socket 1
__[ Socket 2
- Socket 3
_J Socket 4

' Analog Sin/Cos, Port B
' Encoder Quad, Fort A
-y Encoder Quad, Port B
! Gantry Master

[

' Pulse and Direction, Port &

' Pulse and Direction. Port B

[ A Al

' Resolver, Port B

' Serial - Yaskawa, Port &

! Serial Abzolute - BiSS General, Port A
' Serial Absalute - BiSS, Port &

' Serial Absolute - EnDat 2.1/2.2. Port A
' Serial Absolute - Mitutoyo, Port A

' Serial Abzolute - Sanpo, Port &

& Serial Absalute - 551, Part &

' Serial Exclusive, Port A or B

- Wirtual Abzolute - Gurley, Port B

€5 €5 €F

[ 3

[ 3

.

Within the Sensor Parameters area, the motion sensors are assigned to a socket (explained
later) and the main attributes of the sockets are set.

The initial list that appears in this window includes all the available sensors. Once a sensor is
connected to a socket, it is removed from the list. Other sensors are also removed from the
list if they occupy the same hardware resources as the selected sensor and cannot be
connected at the same time.

4.1.2.3.1 What are Sockets?

Sockets are software objects that hold the information and settings of feedback sensors. The
Gold Line drives support up to four sockets. Usually, each socket can be assigned to one of
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the hardware feedback sensors that are connected to the drive. Virtual sensors are also
supported but not discussed here.

Any socket can be used as the feedback source for position loop, velocity loop,
commutation, position gain scheduling, or current/velocity/position reference. For example,
in dual loop system incremental encoder connected to port B are assigned to Socket 1, the
serial absolute sensor on port A is assigned to Socket 2. Socket 1 can be the commutation
and velocity source, and socket 2 may be used for position. In another system, it is possible
that only an analog encoder is connected, so the same socket is used for all the above
purposes.

4.1.2.3.2 Assigning a Sensor to a Socket

To assign a sensor to a socket

1. Select a socket.
2. Select a feedback sensor.
3. Click the left arrow to add the sensor to the socket.

Alternatively, drag the sensor and drop it onto the required socket.
4.1.2.3.3 Socket Parameters

These parameters determine how the drive software treats the signals the socket receives.
The available parameters depend on the type of feedback sensor that is assigned to the
socket.

When you have completed entering the socket parameters, click Apply .
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4.1.2.3.3.1 Encoder Quad, for Port A or B

E 1. General

E 2. Socket Parameters

2.1 Direction Mon Invert
2.2 Glitch Filker [cntdzec) 1]

B 3. Socket Yelocity Filter
31 Filker Tppe Dizabled

=

Direction

Glitch Filter(cnt/sec)

Socket Velocity Filter
Filter Type

Inverts the counting direction of the socket. It is recommended
to leave it as “Non Invert” for the time being. You will be
prompted to determine the positive direction of the motor
movement later in the tuning wizard.

The Glitch filter option allows the user to filter noises in the
encoder A/B/Index signal lines. It is set as a function of
Frequency. The Glitch Filter Frequency settings, defines the Max
allowable Encoder Count frequency in Counts/sec. It is usually
recommended that this number will be set at least x10 of the
max expected application encoder frequency, due to the get
short delay and by that high resolution of 1/T speed calculation.

The Glitch filter range may be set between 120,000 to
75,000,000 counts/sec. and the Glitch Filter default is
10000000.

The filter frequency is entered in counts (after quadrature).
However, the actual filters will filter the A signal separately and
B signal separately (the frequency calculation is automatic
assuming 90 degree between the two signals). This is important
for encoders in which the inaccurate location of the optical
sensors in the encoder may cause the shift between the A and B
pulses to be different by 90°.

By default, this filter should be disabled. In some systems,
usually with analog sensor or due to sensor problems (like burst
in interpolators), the velocity reading may be very different
from one reading to the next. In these cases, consider adding a
FIR (Finite Impulse Response) filter to average the velocity
reading.

With Quad encoder there is a way to cancel the 1/T speed
calculation below a certain speed by setting this speed into
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GS[3] parameter.
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4.1.2.3.3.2 Analog Sin/Cos, Port B

E 1. General

E 2. Socket Parameters

2.1 Direction Mon Invert
2.2 Multiplication Factor 2
2.3 Glitch Filter [Cyclesdsec] 1}
E 3. Socket Yelocity Filter
3.1 Filter Type Disabled

]

Direction

Multiplication Factor

Glitch Filter
(Cycles/sec)

Socket Velocity Filter
Filter Type

Inverts the counting direction of the socket. It is recommended
to leave it as “Non Invert” for the time being. You will be
prompted to determine the positive direction of the motor
movement later in the tuning wizard.

Determines the resolution of the reading. This number
corresponds with the number of bits in an analog to digital
converter interpreting the sine and cosine signals. If there are 10
bits, the resolution is 2'° = 1024 counts per one cycle. This means
that 1024 different levels are identified in the cycle of the sine
(and cosine). There will be 1024 points of position reading within
each feedback cycle. In general:

The sine and cosine signals are divided into 2*(Multiplication
Factor) parts.

In Analog (Sin/Cos) encoders, the Glitch filter option allows the
user to filter noises on the encoder Sine/Cos/Index signal lines.
The Glitch Filter Frequency settings, defines the Max allowable
Encoder Sine Periods (Before multiplication!) frequency in
Cycles/sec. It is usually recommended that this number will be
set at least x100 of the max expected Sine Period Frequency.

The Glitch filter range may be set between 30,000 to 18,750,000
cycles/sec .

By default, this filter should be disabled. In some systems, usually
with an analog sensor or due to sensor problems (like burst in
interpolators), the velocity reading may be very different from
one reading to the next. In these cases, consider adding a FIR
(Finite Impulse Response) filter to average the velocity reading.

Table of Contents  |www.elmomc.com

144



http://www.elmomc.com/

= Elmo Application Studio

MAN-EAS (Ver. 1.002)

4.1.2.3.3.3 Halls Only, Port A

E 1. General

E 2. Socket Parameters

2.1 Direction Hon Invert
= 3. Socket Yelocity Filter
3.1 Filter Type Dizabled

]

Direction

Socket Velocity Filter
Type

Inverts the counting direction of the socket. It is recommended
to leave it as “Non Invert” for the time being. You will be
prompted to determine the positive direction of the motor
movement later in the tuning wizard.

By default, this filter should be disabled. In some systems,
usually with analog sensor or due to sensor problems (like burst
in interpolators), the velocity reading may be very different
from one reading to the next. In these cases, consider adding a
FIR (Finite Impulse Response) filter to average the velocity
reading.

With high speed spindle with Hall sensor, it is recommended to
turn off the 1/T speed calculation (by setting any value to GS[3])
and using 8 points of FIR filters.
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4.1.2.3.3.4 Pulse and Direction, for Port A and B

E 1. General

E 2. Socket Parameters

2.1 Direction Mon Invert
2.2 Glitch Filter (nanozecond] 1]

E 3. Socket Yelocity Filter
3.1 Filter Type Disabled

Direction

Glitch Filter
(nanosecond)

Socket Velocity Filter
Filter Type

[v]

Inverts the counting direction of the socket. It is recommended
to leave it as “Non Invert” for the time being. You will be
prompted to determine the positive direction of the motor
movement later in the tuning wizard. Usually Pulse and Direction
sensor is used as a command reference, so it cannot be inverted
in the commutation wizard.

The following example demonstrates the step signal refered to as
pulses, and the direction defines the direction we are moving.

Forward Reverse

Step

Direction

The Glitch filter option allows the user to filter noises on the
encoder A/B/Index signal lines. It is set as a function of time. The
Glitch Filter time settings, defines the minimum allowable time of
the pulse change (for example from 1 to zero) in nanosecond.

By default, this filter should be disabled. In some systems, usually
with analog sensor or due to sensor problems (like burst in
interpolators), the velocity reading may be very different from
one reading to the next. In these cases, consider adding a FIR
(Finite Impulse Response) filter to average the velocity reading.

With Pulse and Direction sensor there is a way to cancel the 1/T
speed calculation below a certain speed by setting this speed into
GS[3] parameter.
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4.1.2.3.3.5 Serial Absolute - BiSS, Port A

EH 1. General

21 Direction

37 Filker Tppe

EH 2. Socket Parameters

2.2 Hw' Sensar Resolution [Bits) 26
2.3 5W Sensar Resolution (Bits] 26

2.5 Temperature Suppart False
2 B Input Glitch Filter [nanozecond] 13
2.7 Clock. Frequency [MHz] 2.50

E 3. Socket Yelocity Filter

Mon Invert

Digabled

Direction

HW Sensor Resolution
(Bits)

SW Sensor Resolution
(Bits)

Temperature Support

Input Glitch Filter
(nanosecond)

Clock Frequency (MHz)

Socket Velocity Filter

V]

Inverts the counting direction of the socket. It is recommended
to leave it as “Non Invert” always for an absolute sensor. You will
be prompted to determine the positive direction of the motor
movement later in the tuning wizard. Maintain the same
direction for the sensor setting, set at a later stage.

The absolute sensor can also be inverted and its absolute

position will still be saved.

The number of bits that represent one mechanical cycle of the
sensor (one revolution for a rotary motor or the protocol number
of bits sent from the sensor in the linear sensors).

The number of bits to be used for control purposes. You can
reduce the sensor’s resolution by using only part of the available
bits. Select a software resolution bit number lower than the
hardware resolution number of bits.

High Resolution Mask — the reduced bits can be from the low bits
or from high bits. This parameter defines how many high bits we
require to cancel, the remaining reduce bits are reduced from the
low bits.

Select “True” if your sensor transmits temperature information.
The drive must ignore the temperature bits to get a correct
position reading.

The Input Glitch filter option allows the user to filter noises in the
encoder Data signal lines. It is set as a function of time. The Input
Glitch Filter time settings, defines the minimum allowable time
for data change in data line (nanoseconds). This value should not
exceed the encoder clock width.

Communication frequency between the drive and the encoder.
Range between 1.25 to 2.5 MHz.

By default, this filter should be disabled. In some systems, usually

Table of Contents  |www.elmomc.com



http://www.elmomc.com/

= Elmo Application Studio

MAN-EAS (Ver. 1.002)

148

Filter Type with analog sensor or due to sensor problems (like burst in

interpolators), the velocity reading may be very different from

one reading to the next. In these cases, consider adding a FIR

(Finite Impulse Response) filter to average the velocity reading.

4.1.2.3.3.6 Serial Absolute - EnDat 2.1/2.2, Port A

= 1. General

21 Direction

3.1 Filter Type

EH 2. Socket Parameters

Mon Invert

2.2 Hw' Sensaor Resolution [Bits) 8
2.3 5W Sensar Resolution (Bits] 8

2.5 Rotary Multiturn Besalution 1]
2 B Input Glitch Filter [nanozecond] 13
2.7 Clock. Frequency [MHz] 2.50

E 3. Socket Yelocity Filter

Dizabled

]

Direction

HW Sensor Resolution
(Bits)

SW Sensor Resolution
(Bits)

Rotary Multiturn Resolution

Input Glitch Filter
(nanosecond)

Inverts the counting direction of the socket. It is
recommended to leave it as “Non Invert” always for an
absolute sensor. You will be prompted to determine the
positive direction of the motor movement later in the tuning
wizard. Maintain the same direction for the sensor setting, set
at a later stage.

Absolute sensor can also be inverted and absolute

position will still be kept.

The number of bits that represent one mechanical cycle of the
sensor (one revolution for a rotary motor or the protocol
number of bits sent from the sensor in the linear sensors).

The number of bits to be used for control purposes. You can
reduce the sensor’s resolution by using only part of the
available bits by selecting software resolution bit number
lower than the hardware resolution number of bits.

High Resolution Mask — the reduced bits can be from the low
bits or from high bits. This parameter defines how many high
bits we require to cancel, the remaining reduce bits are
reduced from the low bits.

The number of bits in the multi-turn counter.

The Input Glitch filter option allows the user to filter noises on
the encoder Data signal lines. It is set as a function of

Frequency. The Input Glitch Filter Frequency settings, defines
the Max allowable Encoder Data Pulse Width in nanoseconds.
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Clock Frequency (MHz)

Socket Velocity Filter
Filter Type

149

This value should not exceed the encoder clock width.

Communication frequency between the drive and the
encoder. Range between 1.25 to 2.5 MHz.

By default, this filter should be disabled. In some systems,
usually with an analog sensor or due to sensor problems (like
burst in interpolators), the velocity reading may be very
different from one reading to the next. In these cases,
consider adding a FIR (Finite Impulse Response) filter to
average the velocity reading.

Serial Absolute — Mitutoyo, Port A

E 1. General

E 2. Socket Parameters

2.1 Direction Mon Invert
2.3 Software Resolution [Bits] 32
2.8 Input Glitch Filter [nanozecond] 13
2.6 Clock Frequency [MHz] 2.50
E 3. Socket Yelocity Filter
3.1 Filter Type Disabled

V]

Direction

Sensor Resolution
(Bits)

Software Resolution
(Bits)

Input Glitch Filter
(nanosecond)

Inverts the counting direction of the socket. It is
recommended to leave it as “Non Invert” always for an
absolute sensor. You will be prompted to determine the
positive direction of the motor movement later in the
tuning wizard Maintain the same direction for the sensor
setting, set at a later stage.

Absolute sensor can also be inverted and absolute
position will still be kept.

The number of bits that represent one turn in the sensor.
This is always 32 bits, for this type of sensor.

The number of bits to be used for control purposes. You
can reduce the sensor’s resolution by using only part of the
available bits by selecting software resolution bit number
lower than the hardware resolution number of bits.

The Input Glitch filter option allows the user to filter noises
on the encoder Data signal lines. It is set as a function of
Frequency. The Input Glitch Filter Frequency settings,
defines the Max allowable Encoder Data Pulse Width in
nanoseconds. This value should not exceed the encoder
clock width.
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Clock Frequency (MHz)

Socket Velocity Filter

Communication frequency between the drive and the
encoder. Range between 1.25 to 2.5 MHz.

By default, this filter should be disabled. In some systems,

Filter Type usually with an analog sensor or due to sensor problems
(like burst in interpolators), the velocity reading may be
very different from one reading to the next. In these cases,
consider adding a FIR (Finite Impulse Response) filter to
average the velocity reading.

4.1.2.3.3.7 Serial Absolute — Panasonic, Port A
E 1. General
E 2. Socket Parameters
2.1 Direction Mon Invert
2.3 Softweare Bezolution (Bitz) 17
2.5 Rotary Multiturn Resalution 1]
2.6 Input Glitch Filker [nanogecond] 13
E 3. Socket Yelocity Filter
37 Filker Tppe Dizabled
[v]
Direction Inverts the counting direction of the socket. It is

Sensor Resolution
(Bits)

Software Resolution
(Bits)

Rotary Multiturn Resolution

Input Glitch Filter
(nanosecond)

recommended to leave it as “Non Invert” always for an
absolute sensor. You will be prompted to determine the
positive direction of the motor movement later in the
tuning wizard. Maintain the same direction for the sensor
setting, set at a later stage.

Absolute sensor can also be inverted and absolute

position will still be kept.

The number of bits that represent one turn in the sensor.
Always 17 for this type of sensor

The number of bits to be used for control purposes. You
can reduce the sensor’s resolution by using only part of the
available bits by selecting software resolution bit number
lower than the hardware resolution number of bits.

The number of bits in the multi-turn counter. The
Panasonic sensor has 16 bits multi-turn counter, but a Gold
Drive can read only 15 bits multi-turn.

The Input Glitch filter option allows the user to filter noises
on the encoder Data signal lines. It is set as a function of
Frequency. The Input Glitch Filter Frequency settings,
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Clock Frequency (MHz)

Socket Velocity Filter

defines the Max allowable Encoder Data Pulse Width in
nanoseconds. This value should not exceed the encoder
clock width.

Communication frequency between the drive and the
encoder. Range should be 2.5 MHz.

By default, this filter should be disabled. In some systems,

Filter Type usually with an analog sensor or due to sensor problems
(like burst in interpolators), the velocity reading may be
very different from one reading to the next. In these cases,
consider adding a FIR (Finite Impulse Response) filter to
average the velocity reading.

4.1.2.3.3.8 Virtual Absolute — Gurley, Port B
E 1. General

E 2. Socket Parameters

3.1 Filter Type

2.1 Direction Mon Invert
2.2 Senzor Resolution [Bits) 12
2.3 Multiplication Factar 2

2.4 Input Glitch Filker [hanozecond] 1200
B 3. Socket ¥elocity Filter

Dizabled

Direction

Sensor Resolution
(Bits)

Multiplication Factor

Inverts the counting direction of the socket. It is
recommended to leave it as “Non Invert” for the time
being. You will be prompted to determine the positive
direction of the motor movement later in the tuning
wizard.

Absolute sensor can also be inverted and absolute

position will still be kept.

The number of bits that represent one turn in the sensor.
Ranges between 10 — 12 bits.

Determines the resolution of the reading. This number
corresponds with the number of bits in an analog to digital
converter interpreting the sine and cosine signals. If there
are 10 bits, the resolution is 2*° = 1024 (counts per cycle).
This means that 1024 different levels are identified in the
cycle of the sine (and cosine). There will be 1024 points of
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Input Glitch Filter
(nanosecond)

Socket Velocity Filter

position reading within each feedback cycle. In general:

The sine and cosine signals are divided into
27 (Multiplication Factor) parts.

The Input Glitch filter option allows the user to filter noises
on the encoder Data signal lines. It is set as a function of
Frequency. The Input Glitch Filter Frequency settings,
defines the Max allowable Encoder Data Pulse Width in
nanoseconds. This value should not exceed the encoder
clock width.

By default, this filter should be disabled. In some systems,

Filter Type usually with analog sensor or due to sensor problems (like
burst in interpolators), the velocity reading may be very
different from one reading to the next. In these cases,
consider adding a FIR (Finite Impulse Response) filter to
average the velocity reading.

4.1.2.3.3.9 Analog Input #1
= 1. General
= 2. Socket Parameters
2.1 Direction Hon Invert
2.2 Signal Type Current
2.3 Analog Offzet (+/-10 V] 1]
2.4 Megative Dead-Band [+410%] 0
2.4 Pozitive Dead-Band [+/-10%) 1]
2.5 Gain [&/] 0
E 3. Low-Pass Input Filter
3.1 Filker Tupe Dizabled
= 4. Socket Yelocity Filter
4.1 Filter Type Dizabled
V]

Direction Inverts the counting direction of the socket. It is
recommended to leave it as “Non Invert” for the time being.
You will be prompted to determine the positive direction of
the motor movement later in the tuning wizard.

Signal Type Describes how the voltage received is interpreted. Can be

Analog Offset
(x10V)

one of the following options:

1 —Current
2 — Velocity
3 — Position

The analog voltage offset compensates for the offset of the
analog signal. For details of the attributes of the Analog
Input Offset, refer to the command AS[N] in the Command
Reference Guide.

Table of Contents  |www.elmomc.com

152



http://www.elmomc.com/

= Elmo Application Studio

MAN-EAS (Ver. 1.002)

Negative Dead-Band
(xr10V)

Positive Dead-Band
(x10 V)

Gain [(A | cnt/sec | cnt)/V]

Low-Pass Input Filter
Filter Type
Socket Velocity Filter
Filter Type

When reading the value into the dead band, the value is
ignored. For details of the attributes of the Dead Band, refer
to the command AD[] in the Command Reference Guide.

When reading in the value into the dead band, the value is
ignored. For details of the attributes of the Dead Band, refer
to the command AD[] in the Command Reference Guide.

This is the conversion factor of the analog reading and its
units will depend on the signal type. For details of the
attributes, refer to the commands AG[], AR[], in the
Command Reference Guide.

This low pass filter is filter the analog reading after
considering the dead band and offset.

By default, this filter should be disabled. In some systems,
usually with analog sensor or due to sensor problems (like
burst in interpolators), the velocity reading may be very
different from one reading to the next. In these cases,
consider adding a FIR (Finite Impulse Response) filter to
average the velocity reading.
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4.1.2.3.3.10 Resolver, Port B

EH 1. General

EH 2. Socket Parameters

21 Direction Mon Invert
2 2 Resolver Pole Pairs 1
2.3 Multiplication Factor 2
2.4 Resolver Frequency [kHz] 20
E 3. Socket Yelocity Filter
3.1 Filter Type Disabled

o

Direction

Resolver Pole Pairs

Multiplication Factor

Resolver Frequency
(kHz)

Socket Velocity Filter
Filter Type

Inverts the counting direction of the socket. It is recommended
to leave it as “Non Invert” for the time being. You will be
prompted to determine the positive direction of the motor
movement later in the tuning wizard.

Analog Hall commutation support multi magnetic pole pairs for
each Sin/Cos period.

Determines the resolution of the reading. This number
corresponds with the number of bits in an analog to digital
converter interpreting the sine and cosine signals. If there are 10
bits, the resolution is 2'° = 1024 (counts per cycle). This means
that 1024 different levels are identified in the cycle of the sine
(and cosine). There will be 1024 points of position reading within
each feedback cycle. In general:

The sine and cosine signals are divided into 2*(Multiplication
Factor) parts.

Excitation signal frequency with a default of 10KHz for TS=50 and
5KHz for TS=100. The frequency can be set to either 0.5/1/2/4
factor of the velocity sampling time frequency.

By default, this filter should be disabled. In some systems, usually
with an analog sensor or due to sensor problems (like burst in
interpolators), the velocity reading may be very different from
one reading to the next. In these cases, consider adding a FIR
(Finite Impulse Response) filter to average the velocity reading.
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4.1.2.3.3.11 Serial Absolute — Kawasaki, Port A

E 1. General

31 Filter Type

B 2. Socket Parameters

21 Direction Mon Invert
2.3 Software Resolution [Bits] 13
25 Ratary Multiturn R ezalution 0

2B Input Glitch Filter [nanozecond] 13

E 3. Socket Yelocity Filter

Dizabled

=

Direction

Sensor Resolution (Bits)

Software Resolution
(Bits)

Rotary Multiturn Resolution

Input Glitch Filter
(nanosecond)

Clock Frequency (MHz)

Socket Velocity Filter
Filter Type

Inverts the counting direction of the socket. It is
recommended to leave it as “Non Invert” for the time
being. You will be prompted to determine the positive
direction of the motor movement later in the tuning
wizard.

Absolute sensor can also be inverted and

absolute position will still be kept.

The number of bits that represent one turn in the sensor.
Always 13 for this type of sensor.

The number of bits to be used for control purposes. You
can reduce the sensor’s resolution by using only part of
the available bits by selecting software resolution bit
number lower than the hardware resolution number of
bits.

The number of bits in the multi-turn counter.

The Input Glitch filter option allows the user to filter
noises on the encoder Data signal lines. It is set as a
function of Frequency. The Input Glitch Filter Frequency
settings, defines the Max allowable Encoder Data Pulse
Width in nanoseconds. This value should not exceed the
encoder clock width.

Communication frequency between the drive and the
encoder. Range should be 1 MHz.

By default, this filter should be disabled. In some
systems, usually with an analog sensor or due to sensor
problems (like burst in interpolators), the velocity reading
may be very different from one reading to the next. In
these cases, consider adding a FIR (Finite Impulse
Response) filter to average the velocity reading.
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4.1.2.3.3.12 Serial Absolute - SSI, Port A
E 1. General ~
E 2. Socket Parameters
2.1 Direction Mon Invert
2.2 Hw Sensor Rezolution [Bitz] B8
2.3 5 Senzor Fesolution (Bitz) 8
2.5 Rotary Multiturn Resolution 1]
2.6 Input Glitch Filter [nanozecond] 13
2.7 Clock Frequency [MHz) 2.500
2.8 Protocol Total Bits 8
2.9 Position LSE Murmber 1]
E 3. Socket Yelocity Filter
3.1 Filter Type Dizabled
E 4. Socket Error
4.1 Error Bit Murmber 0
4.2 Error Bit Logic Active High 2

Example:

In the Example:

Sensor Resolution =7
Multiturn Resolution = 4
Protocol Total Bits = 18
Position LSB number =4
Error Bit number =2

Direction

HW Sensor Resolution (Bits)

SW Sensor Resolution
(Bits)

Inverts the counting direction of the socket. It is
recommended to leave it as “Non Invert” for the time
being. You will be prompted to determine the positive
direction of the motor movement later in the tuning
wizard.

Absolute sensor can also be inverted and

absolute position will still be kept.

The number of bits that represent one turn in the sensor.
For a single turn sensor, this is the total number of bits.
For a multi-turn sensor, enter the number of bits that
represent one turn (do not include the multi-turn counter
bits).

The number of bits to be used for control purposes. You
can reduce the sensor’s resolution by using only part of
the available bits by selecting software resolution bit

number lower than the hardware resolution number of
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Rotary Multiturn Resolution

Input Glitch Filter
(nanosecond)

Clock Frequency (MHz)

Protocol Total Bits

Position LSB number

Socket Velocity Filter
Filter Type

Socket error

Error Bit Number

Error Bit Logic

bits.
The number of bits in the multi-turn counter.

The Input Glitch filter option allows the user to filter
noises on the encoder Data signal lines. It is set as a
function of Frequency. The Input Glitch Filter Frequency
settings, defines the Max allowable Encoder Data Pulse
Width in nanoseconds. This value should not exceed the
encoder clock width.

Since in the SSI protocol we cannot implement automatic
propagation delay compensation, it is recommended to
set the filter as low as possible.

Communication frequency between the drive and the
encoder. Range should be 1 MHz.

The total number of bits that the encoder transmits in
the SSI protocol.

The bit number of the position least significant bit, where
bit 0 is the protocol LSB.

By default, this filter should be disabled. In some
systems, usually with an analog sensor or due to sensor
problems (like burst in interpolators), the velocity reading
may be very different from one reading to the next. In
these cases, consider adding a FIR (Finite Impulse
Response) filter to average the velocity reading.

Number of the error bit in the SSI protocol bits, or None if
no error bit exists.

Active High means that if the error bit is high there is an
error, and Active Low means that a low state signals an
error.
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4.1.2.3.3.13 Serial Absolute — Tamagawa, Port A

= 1. General

3.1 Filter Type

E 2. Socket Parameters

2.1 Direction Mon Invert
2.3 Software Rezolution [Bitz] 17
2.8 Ratary Multiturn B ezolution 1]

2.6 Input Glitch Filker [hanozecond] 13

B 3. Socket Yelocity Filter

Disabled

V]

Direction

Sensor Resolution (Bits)

Software Resolution
(Bits)

Rotary Multiturn Resolution

Input Glitch Filter
(nanosecond)

Clock Frequency (MHz)

Socket Velocity Filter
Filter Type

Inverts the counting direction of the socket. It is
recommended to leave it as “Non Invert” for the time
being. You will be prompted to determine the positive
direction of the motor movement later in the tuning
wizard.

Absolute sensor can also be inverted and

absolute position will still be kept.

The number of bits that represent one turn in the sensor.
Always 17 for this type of sensor.

The number of bits to be used for control purposes. You
can reduce the sensor’s resolution by using only part of
the available bits by selecting software resolution bit
number lower than the hardware resolution number of
bits.

The number of bits in the multi-turn counter.

The Input Glitch filter option allows the user to filter
noises on the encoder Data signal lines. It is set as a
function of Frequency. The Input Glitch Filter Frequency
settings, defines the Max allowable Encoder Data Pulse
Width in nanoseconds. This value should not exceed the
encoder clock width.

Communication frequency between the drive and the
encoder. Range should be 2.5 MHz.

By default, this filter should be disabled. In some
systems, usually with an analog sensor or due to sensor
problems (like burst in interpolators), the velocity reading
may be very different from one reading to the next. In
these cases, consider adding a FIR (Finite Impulse
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Response) filter to average the velocity reading.
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4.1.2.3.4 Testing and Saving Socket Parameters

To test and save the socket parameters

1. Look at the line below the parameters table:
Socket Pogition: 0 ‘
2. Move the axis to see the position reading.

Make sure it makes sense: calculate the position change you expect to see for a revolution
or a known distance for a linear motor. If the position reading is not what you expect,
check the hardware connections and the settings.

For analog SIN/COS sensors the reading may not be correct, due to the calibration of these
signals calculated at the commutation window.

3. Click Accept to save the changes you made.

4.1.2.4 Control Feedback Parameters

In this area, you determine the role of each socket (i.e., feedback sensor or an external
reference sensor) used in controlling the feedback from the allocated sensors. There are two
optional ways to produce feedback:

e From built-in sensors in the application

e From external reference sensor sources

4.1.2.4.1 Feedback
The application built-in feedback sensors are used to:
e Position feedback
e Velocity feedback
e Commutation feedback
e Position gain scheduling

The same socket can be used for more than one purpose. For example: a serial encoder can
be used to perform all four feedback functions.

Note that after the first identification (described later in the commutation process) the drive
does not have to use the Hall sensors as a commutation source.

Here is the place to specify which sensor will be used as the commutation source during
normal operation and not for the identification process. If you intend to use Hall sensors for
commutation identification and for recovery from power down, but prefer a more accurate
position sensor for normal operation; specify the position sensor as the commutation
source.
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4.1.2.4.2 Commutation Resolution

The feedback resolution setting differs according to sensor type and motor (rotary or linear).

Resolution for Rotary motor (Brush or Brushless):

Analog Sin/Cos Commutation B esalution
10000

[eyclesdrey]

[entdrey]

In Cycles/rev enter the number of sine cycles per
mechanical revolution. EAS will calculate the number of
counts per revolution using the following formula:
[counts/rev] = [cycles/rev]x2!muitiplication factor]

Encoder quad Commutation Fezalution
® 10000
[linerew]
o
[chtdrewv]

In the resolution area you can select to enter either
line/rev or cnt/rev. EAS will automatically calculate the
other. [Cnt/rev] = [Line/rev] x 4

Halls only Commutation B esolution
24

[entdres]

Resolution is automatically calculated as
(Pole pair perrev) x 6
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Gurley

Pulse

Serial absolute — BiSS
Serial absolute Endat
Serial absolute— Panasonic
Serial absolute Mitutoyo

Serial absolute Kawaski

Resolver

Commutation Resolution
[cycleszdrey]

[entdrev]

Welocity - Position Sensars Ratio
oo

Automatically calculated using sensor resolution and
multiplication factor:

[cycles/rev] = 21enser Resolution]

[COUﬂtS/I'EV] - [Cycles/rev]xz[multiplication factor]

Commutation Resolution
1]

[pulzezdrey]

Yelocity - Position Sensors Ratio
0o

[pulses/rev] is the number of pulses the encoder transmits
per one revolution of the motor.

Commutation B esalution

[entsrew]

Automatically calculated using software resolution:
[cnt/rev] — 2[SW Sensor Resolution]

Cormmutation R esolution
[cyclesdrey]

[entdrew]

Yelocity - Pogition Sensors RBatio
0o

Automatically calculated using sensor resolution and
multiplication factor:

[cycles/rev] = 21enser Resolution]

[COUﬂtS/I'EV] - [Cycles/rev]xz[multiplication factor]
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Serial absolute — SSI Commutation Resolution

Serial absolute -Makagawi
[entrev]

‘Welocity - Position Sensors R atio
0o

Automatically calculated using software resolution:
[cnt/rev] — 2[SW Sensor Resolution]

For linear motors:

Analog Sin/Cos Comrmutation Fesolution
4294967295

[rmicronzfopcles]

[zntdrann]

Enter the number of microns per sine cycle. The number of
counts per mm is calculated automatically as:
[cnt/mm] = 1000x2Mtiplication Factor] /1 gierons /ey cle]

Encoder quad In the resolution area, you can select to enter either
micron/count or cnt/mm. EAS will automatically calculate
the other. Cnt/mm = 1000/(micron/cnt)

Gurley Cormrautation Bezolution
0

[micronz./cypcles]

[entdmm]

Yelocity - Pozition Sensors Ratio
0o

Enter the number of microns per sine cycle. The number of
counts per mm is calculated automatically as:
[cnt/mm] = 1000x2Multielication Facter] /1o ns /ey cle]
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Pulse and Direction Commutation B esclution
® 0
[microns/pulzes]

O

[pulzesdmm)]

Yelocity - Position Senzorz Ratio
nn

In the resolution area, you can select to enter either

micron/pulse or pulse/mm. EAS will automatically calculate

the other value.

Serial absolute — BiSS Cornmutation Rezolution

. ® 40195
Serial absolute Endat 5

[micronsdcht]
Serial absolute— Panasonic (@)
Serial absolute Mitutoyo [erit/mm]
“elocity - Pozition Sensors B atio
0o

In the resolution area, you can select to enter either
micron/count or cnt/mm. EAS will automatically calculate
the other value. Cnt/mm = 1000/(micron/cnt)
4.1.2.4.3 Velocity — Position Sensors Ratio
The ratio between velocity and position sensors can be entered in this window:
Welocity - Pozition Senszors Ratio

1.0

This factor is used if one sensor is used to close the position loop and a different sensor is

used for the velocity loop. In most cases only one sensor is used and the ratio is 1. This is the

default value. If the position resolution is higher than the velocity resolution this number
should be less than one.

Table of Contents  |www.elmomc.com

164



http://www.elmomc.com/

= Elmo Application Studio

MAN-EAS (Ver. 1.002)

4.1.2.4.4 External References

You can use any external reference sensor to obtain additional feedback, e.g. Pulse and
Direction Ratio, but do not use the same Socket for the internal and external feedbacks as

you may obtain command conflicts and are liable to confuse the operation of the servo-
drive.

" Sacket 4 &z
Dizabled
Cyeent .|

Welocity
Pozition

Control Feedback Parameters

= 1. Feedback
1.1 Pozition Feedback. Socket Source
1.2 Velocity Feedback Socket Source
1.3 Commutation Feedback Socket Source
1.4 Position Gain Schedule il Uy
E 2. External References

Current

Current “
2.2 Socket Mumber Socket 2

The External References options offer the following:

Injection Point Disabled External References are not allowed

Control Feedback Parameters

E 1. Feedback

1.1 Position Feedback Socket Source Socket 1

1.2 Welocity Feedback Socket Source Socket 1

1.3 Commutation Feedback Socket Source Socket 1

1.4 Position Gain Schedule Socket 1
E 2. External References

2.1 Injection Paint Current
: b Murnber Socket 2 “

Current A sensor which tests current at the servo-drive is
applied. The external sensor is by default allocated to
the next available socket.

Socket Number The Socket selected for the external reference

Control Feedback Parameters

E 1. Feedback

1.7 Position Feedback Socket Source Socket 1

1.2 Velocity Feedback Socket Source Socket 1

1.3 Commutation Feedback Socket Source Socket 1

1.4 Pogition Gain Schedule Socket 1

E 2. External References

21 Injection Point Yelocity v
2.2 Socket Mumber Socket 2

2.3 Gain Multiplier 1

2.4 Gain Divider 1
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Velocity A sensor which tests the velocity at the servo-drive is
applied.
Position Similar options to Velocity
Gain Multiplier Enter any integer value. Use the Gain Multiplier and Divider to gain an

optimum value for comparison of the external sensor source with the
internal sensor source for the servo drives under test.

¥
A1z ~
128
Control Feedback Parameters E4
32
B 1. Feedback 16
1.1 Pozition Feedback. Socket Source a
1.2 Velocity Feedback Socket Source 4
12 o talon Feorboct ockel S0uize
1.4 Pazition Gain Schedule “
E 2. External References 1
2.1 Injection Paint o
2.2 Socket Mumber Gain Divider 1
2.3 Gain hultiplier
1 “
Gain Divider Select a Divider value from the pull-down integer list.
4.1.2.4.4.1 Pulse and Direction Ratio

The Pulse and Direction Ratio is defined as the ration of two 16bit numbers used as Gain
Multiplier numerator and Gain Divider denominator in the factor CA[14]/CA[15]. This factor
should optimally be less than 1, so that the Pulse frequency is not too large relative to the
direction gain.

To set the External References in EAS:

1. Setup the drive Sensor Parameters as required.
2. At the External Reference options, select the reference Injection Point as Position or
Velocity.

Control Feedback Parameters

E 1. Feedback

1.1 Position Feedback Socket Source Socket 2
1.2 Velocity Feedback Socket Source Socket 2
1.3 Commutation Feedback Socket Source Socket 2
1.4 Position Gain Scheduls Socket 2
E 2. External References

2.1 Injection Paint Position

2 2 Socket Mumber Socket 1
2.3 Gain Multiplier 7

2.4 Gain Divider 8

3. Set the socket of reference. Any socket can be used for the command, but it is

recommended to use a digital encoder (e.g. Pulse and Direction, Quad, or forward and

reverse)

4. Set the Gain Multiplier and Gain Divider.
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4.1.3 Limits and Protections

167

Expert Tuning - Limits and Protections

Limits Protections
Current
Continuous current
CLI1][A]
Motor continuous current
[A]

Acceleration and Yelocity

Stop deceleration
SO [chtfsec™2]

Pasition
Low command

YL[3] [ent]

High command
WHI3] [cnt]

Profile acceleration
AC [cntdsec™2]

In this window the limits that protect your application’s safe performance are set. After you
finish entering the data EAS makes sure that all the limits you entered do not contradict one

Input-Output

0| Profile deceleration
DC [chtfsec™2]

Drive and Application Limits

Peak cument
FLIT][A]

Motor peak current
[A4]

M ax velocity command
WH[Z] [chtdzec]

Low feedback
LL[3] [ent]

High feedback
HL[3] [cnt]

Application Test Limits

0| Profile velocity
SP [cntdsec)

another and are within the allowed values.

Peak. current duration
PL[2] [zec]

I ax drive current

M [A]

tax feedback velocity
HL[Z] [cnt/eec]

Low modula
R[] [ent]

High modula
#M[2] [ent]

0| Smoothing factor

5F [mzec]

If an error accurs you will be prompted to correct it as shown below.

Limits Protections
Current
Continuous current
CLI1T[a]
Motor continuous curent
[A]

Acceleration and Yelocity

Stop deceleration
SO [chtfsec™2]

Pasition
Low command

WL3] [ent]

High command
WHI3] [cnt]

Profile acceleration
AL [entfzec™2]

Input-Output

ns

0,707

1000000000

90

90]

1000000 ]

X

Drive and Application Limits

Peak cument @ 3
PLI] [2]

aotor peak curent 283
[A]

tax velocity command 150000

WHI2] [ent/zec)

Lirnits Errar

During operation there were following:

PL[1] can not be higher than Motor Peak Current
FL[1] can not be higher than MC
PL[1]=3.0E00 Drive Error 21: Operand Out of Range
Problems should be solved before leaving from the pagel

Peak curent duration 3
PL[2] [zec]

Max drive current 2
MC [4]

2000000000

Max feedback. velocity
HL[Z2] [ent/zec]

1000000000
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4.1.3.1 Drive and Application Limits

The limits of the drive are combined with the limits of the motor to generate the application

limits. If, for example, the motor can handle 5 Amps continuous current, but the drive can
only supply 2 Amps, the drive’s limit is used as the application limit.

The limits of the motor were already entered in the previous step of the Tuning Wizard

(Motor and Feedback).

4.1.3.1.1 Current Limits

Limits Protechons |nput-Output

Current

Continuous curent
CL{1T(A]

Motor continuous curment

[A]

Continuous Current

Peak Current

Peak Current Duration

Motor Continuous
Current

Motor Peak Current

Drive and Application Limits

1 Peak curment 2 Peak current duration
PL[1] [4] PL[Z] [zec]
1.4 Motor peak current 283 M ax drive current
[#] MC[A]

(Refer to CL[1] in the command reference) The maximum
application continuous current (Sine amplitude). This number
must not exceed MC/2 and the motor’s max continuous
current.

The application continuous current limit takes into
consideration the current limitations of all the system
components. This limit should be set so that the most sensitive
component (the one with the lowest current limit) will not be
damaged.

(Refer to PL[1] in the command reference) The maximum
application peak current (Sine amplitude). This number must
not exceed MC or the motor’s max peak current.

The peak current can be applied to the application for a short
time period defined by Peak Current Duration. After applying,
the peak current to the motor for the defined amount of time
the current is lowered to the maximum continuous current
even if it means that the performance is compromised.

(Refer to PL[2] in the command reference) The peak current is
available for the peak duration time (see Peak Current above).
For longer periods it is limited to PL[1]

Motor Continuous RMS limit x V2. Motor Continuous Peak-to-
Regen current. Automatically calculated from the motor’s RMS
continuous current.

Motor Peak RMS limit x V2. Motor Peak Peak-to-Regen current.
Automatically calculated from the motor’s RMS peak current. If
the limitations set for the motor are stricter than the limitations
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set for the application they become the effective limitations. By

default, the motor peak current can be supplied for a maximum

of three seconds.

Max Drive Current (See MC in the command reference) The drive’s maximum peak
current (Peak-to-Regen). Automatically read from the drive’s
information.

4.1.3.1.2 Acceleration and Velocity
Acceleration and Yelocity
Stop deceleration 1000000000 I &= velocity command BEEEEE t ax feedback velocity 2000000000
S0 [chtfeec™2] WYHI2] [ent/sec] HL[Z] [cnt/eec]
Stop Deceleration (See SD in the command reference) Defines the deceleration
used in case of stop emergencies. Also used as the acceleration
limit for combined software and external reference
commands.
Max Velocity Command (See VH[2] in the command reference) The maximum allowed
speed command is the application speed limit.
Max Feedback Velocity  (See HL[2] in the command reference) Maximum allowed
speed-reading. If the speed-reading exceeds this limit, the
drive is immediately disabled.
4.1.3.1.3 Position
Pozition
Lows cormmand -900000000 Low feedback -1000000000 Lo modula -1000000000
wWL[3] [ent] LL[3] [ent] HM[1] [ent]
High cammand 300000000 High feedback 1000000000 High modula 1000000000
WHI3] [ent] HL[3] [ent] *M[2] [crt]
Low Command (See VL[3] in the command reference) The low limit to the
position controller command. Any command below this limit is
truncated to VL[3]. Default value -999,999,990
Low Feedback (See LL[3] in the command reference) The low limit to the
allowed motor position range. If the motor position is below
this limit, the motor is automatically disabled. To enable the
motor, set the position to a value within the permitted range.
Low Modulo (See XM[1] in the command reference) The counting range of
the position feedback is XM[1]..XM[2]-1
High Command (See VH[3] in the command reference) The upper limit of the

position controller command. Any command above this limit is
truncated to VH[3]. Default value 999,999,990
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High Feedback (See HL[3] in the command reference) The upper limit of the
allowed motor position range. If the motor position is above
this limit, the motor is automatically disabled. To enable the
motor, set the position to a value within the permitted range.

High Modulo (See XM[2] in the command reference) The counting range of
the position feedback is XM[1]...XM[2]-1

4.1.3.2 Application Test Limits

Application Test Limits

Profile acceleration 1000000000|  Profile deceleration 1000000000, Prafile velocity 300, Smocthing factor
AC [cntdsec”™2) DC [chtfsec™2] SF [cntfsec) SF [mzec)

In this area you can set acceleration, speed and smoothing limits to be used during the
tuning to test the application’s performance.

Profile Acceleration (See AC in the command reference) Maximum acceleration
command used in velocity and position profiles.

Profile Deceleration (See DC in the command reference) Maximum deceleration
command used in velocity and position profiles.

Profile Velocity (See SP in the command reference) Maximum velocity
command to be used in position and velocity profiles

Smoothing Factor (See SF in the command reference) Minimum smoothing used
in velocity and position profiles.
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4.1.3.3 Protection

171

‘ Expert Tuning - Limits and Protections

Lirnits Input-Output
Fozition tracking eror
| Fallowing error windaw 0 Achieved position windaw 0 Achieved poszition time 0
ER[3] [cnt] TR[1][cnt] TR[2] [msec]
Welocity tracking error
Fallawing errar window 0 Achigved velocity windaw 0 Achieved velocity time 0
ER[2] [crt/zec] TR[3] [entdzec] TR[4] [msec]
Owvervoltage/Undervoltage
Owervoltage threshald 1] Undervoltage threshald i} Bus Voltage i}
=PI V] LI [v] B ]
Erake
Brake stays releaszed for 0 [msec] after motor off - EP[1]
Brake staps engaged for 0 [mzec] after motor on - BR[2]
Matar Stuck
Current exceeded 0 [%] of continuous curent - CL[2]
and velocity wasz lower than 0 [entdzec] - CL[3]
far a time period of 1] [mgec] - CL[4]

The Protection tab defines the error conditions that cause the drive to activate protections.

4.1.3.3.1 Position Tracking Error

Puasition tracking errar

Following errar windows 1000000000 Achigved position window 100 Achigved positian time 20
ER[3][cnt] TR[1] [cnt] TR[2] [mzec]
Following Error Window (See ER[3] in the command reference) The maximum

allowed position error in counts. If the error exceeds this
value, the motor is automatically disabled.

Achieved Position Window (See TR[1] in the command reference) Together with TR[2]
defines the conditions in which a PTP motion is considered
as completed. When the position is within TR[1] counts
from the target for TR[2] milliseconds, the motion status is
changed to 0.

Achieved Position Time (See TR[2] in the command reference) Refer to the sub-
section Achieved Position Window above.
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4.1.3.3.2 Velocity Tracking Error

Yelocity tracking emor

Fallawing errar window 100000000
ER[2] [cht/zec]

Following Error Window

Achieved Velocity Window

Achieved Velocity Time

4.1.3.3.3 Brake
Brake

Brake staps releaszed for

Brake stays engaged for

Brake stays released for...
after motor off

Brake stays engaged for...
after motor on

Achieved velocity window 00 Achieved velocity ime
TR[3] [cntdzec] TR[4] [mzec]

(See ER[2] in the command reference) The maximum

allowed velocity error in counts. If the error exceeds this
value, the motor is automatically disabled.

(SeeTR[3] in the command reference) Together with TR[4]
defines the conditions in which a jog motion has reached
the desired velocity. When the velocity is within TR[3]
counts/sec from the target for TR[4] milliseconds, the

motion status is changed to 0.

(See TR[4] in the command reference) Refer to the sub-
section Achieved Velocity Window above.

0 [mzec] after motor off - BP[1]

0 [mzec] after motor on - BP[2]

(See BP[1] in the command reference). If one of the digital
outputs is defined as brake command, the drive allows the

brake time to engage when turning the motor off. When
the motor is turned off (MO = 0), the drive first commands
the brake to engage. Then, for a time, it keeps the motor in

place while the brake actually engages.

(See BP[2] in the command reference). If one of the digital
outputs is defined as brake command, the drive allows the

brake time to disengage when turning the motor on. The

drive will hold the motor in its starting position for BP[2]

msec after MO=1 command.
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4.1.3.3.4 Motor Stuck

koo Stuck
Cunrent exceeded 0 [%] of continuous current - CL[2]
and welocity was lower than a [enttzec] - CL[3]
for a time peniod of 1] [msec] - CL[4]

A stuck motor is a motor that does not respond to the current command, due to failure of

the motor, the drive system or the motion sensor.

Current exceeded ..%
of continuous current

And velocity was
lower than...

For a time period of

(See CL[2] in the command reference). If CL[2]<2 motor stuck
protection is not applied. For other values of CL[2], if the motor
current command level exceeds CL[2]% of the continuous
current limit for more than 3 seconds and the velocity is still
lower than CL[3], the motor is disabled.

(See CL[3] in the command reference) The velocity threshold
under which the motor is considered not moving.

(See CL[4] in the command reference). The period in msec for
which the motor is not yet considered stuck even if it does not
respond.
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4.1.3.4 Input-Output

In the Input Output tab, you can define the functions of the inputs and outputs of the drive.

174

| Expert Tuning - Limits and Protections

Lits | Pratections | input-Qutput |
1 [% LowLevel <] ¢ GeneralPupose <] | ] @ Output1 [ LowLevel < [0 GeneralPupose | @
Iput2 [T Lowlevel =] [¢ GerewlPuposs | | 0 @ Output2  [% LowLevel <] [0 GenewmlPupose v @
Input3 [T LowLevel =] ¢ GeneralPupose | | 0 @ Output3 3 LowLevel < [ GenerlPupose | @
Inputd  [3 LowLevel <] ¢ GerewlPupose | | 0 @ Output 4 [3 LowLevel -] [0 GeneralPupose <] @
S |3 LowLevel v| [¢ GenealPupose | | ] @ Outputs [+ LowLevel v| [¢ GenewmlPupose  ¥| @
Input6 |3 LowLevel <) ¢ GeneralPupose <] | ] @ Output6 [T Low Level <] [0 GeneralPupose | @
Input? |3 LowLevel =] [0 GenewlPupose | | 0 @ Output 7 [ % LowLevel <] [¢ GenewlPupose 7| @
Input® |3 Low Level < |G GeneralPupase <] | 0 @ Ouiput8 [+ LowLevel <] 5 GenewlPupose <] @
InputS [T LowLevel <] ¢ GenewlPupose | | ] @ OutputS |3 LowLevel <] [0 GenerdPupose <] @
Input10 [+ LowLevel =] [¢ GerewlPuposs | | 1 @ Output 10 [+ LowLevel w| ¢ GenewlPupose v @
Input 11 [T Low Level =] ¢ GeneralPupose | | ] @ Output 11 3 Low Level < [0 GenemlPupose | @
Input12 3 LowLevel =] [¢ GenewlPupose 7| | 0 @ Output 12 % LowLevel <] ¢ GenelPupose <] @
P13 |3 LowLevel =] ¢ GeneralPupose | | ] @ Output 13 [F LowLevel v [ GenerslPupose 7| @
Input 14 [T Low Level < [ GeneralPupese | | o @ Dutput 14 [3: Low Level <] [ GereralPupese  ~| @
Input15 [+ LowLevel =] [0 GerewlPuposs | | 1 @ Output 15 [+ LowLevel +| [0 GenewlPupose v @
Ioput 15 [3 LowLevel <] [ GereralPupose | | ] @ Output 16 [ % LowLevel <] [0 GeneralPupese | @
"' Low Level '||! lgnore: 'H Apply for all Digital Inputs ] ‘; Lo Level 'H i General Pu '|[ Apply for all Digital Outputs ]

The window left hand side lists all the inputs available for the active drive with their

properties and states. Below the input display there are buttons that affect all the inputs. On

the right hand side the outputs are displayed with their properties and states. The buttons

under this list affect all outputs.

4.1.3.4.1 Inputs

[ripuat 1 |__: High Lewel "| o General Purpose

4

s Inhibit

= & Hard Stop

[nput 2 | + High Lewvel o | ! |gnore

i [aeneral Purpose
# Forward Direction
Imput 3 |:_. Ll v| K Reverse Direction
* Begin

& Soft Stop

3

4

[nput 4 |7-:_ Low Lewel v| i General Purpose

v||

For each input, select whether it is active low or active high. Select the functionality assigned

to each input from the list in the central column.

The right column is the input filter in milliseconds. Pulses shorter than the number of

<

<

milliseconds entered are ignored. (See IF[N] in the Command Reference for more details).

Leave this number 0 if you do not wish to apply a filter.

The light bulb is grey if the input is off, and green when it is on.
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The buttons for the inputs are:

F Low Lewvel "|| L lgnare YH Apply for all Digital [nputs

If you wish to make a change that will apply to all the inputs use the level and functionality
buttons to select the desired setting and then click the Apply for all Digital Inputs button to
apply the change.

4.1.3.4.2 Outputs

Oukput 1 | < High Lewel > | o General Purpoze I"i b=
i General Purpoze
— o 0K
Output 2 | = High Level > | & Brake o
wi b obor Statug
Cutput 3 |_‘_' Lo Level b | | 5 General Purpose | &

Select for each output if it is active low or active high. Select the functionality assigned to
each output from the list in the right column.

The light bulb is grey if the output is off, and blue when it is on.

The buttons at the bottom of the list apply the same change to all outputs are:

|_', Low Lewel v||:; General Pu 'H Apply for all Digital Outputs ]

Select the active level and functionality you want to apply to all outputs using a list and then
click Apply for all Digital Outputs.
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4.1.4 Current Loop Tuning
The current loop is the basis for all other control loops. No motion can be performed if the
current loop is not working.
Automatic procedures in EAS can do most of the work in this process. As a user, you can
select your level of involvement in the process: leave all the work to the automatic
processes, enter your design requirements and then tweak the results or manually tune the
drive.
The first step of the tuning process is to identify the plant: Signals are applied to the motor
phases and EAS analyzes the response, generating a plant model (Frequency Response).
The information gathered in this stage is graphically displayed to the user for information.
This data is also the basis for determining the current controller parameters.
4.1.4.1 The Current Tuning Window Structure
| Expert Tuning - Current Loop
Plant Callection . (@ Plot Type (® Bode O Nichols Identification Design
o "KE Plant #01 Magnitude, [dB]
- NKE S _7_93:_____ N R A T R T O S S I Experiment Type () Openloop (2 Closed Loop
s _i i— -i- .i—_i i_i—ﬂ —i i .i— i——{_‘} i i_i -}r —i i— i -i- Experiment will be perfomed in phases [#] A B C
. 'NEE Plant 403 } IR |_‘______I___:__:__r_}_}_:_:_:_____T___:__:__:_T__ Mumber of experiments in each phase #
¥ B Partiit S A A SN T T il Curent Level 1 © N CI
v FHCA:;E Plant #05 _____4:___5__?-_4:—4:_;_;_;_3 _____ 4:___5__4:—_} } :_HI_____-L__AI__:__E_T__ Minimal Current Level [%] (=) 0] (O] 53
RGN R N (bt
Tt TroTTraTrrmm e B e % N Estimated Motor Parameters:
] I ] [ ] ] ] [ [} ]
L e i ittt I e e S B
1 [N 1 [ "Plant #01" Phase &
SN U IR T A O N N S Y B I Y Y ] Estimated Resistance, [Ohm] - 9318
: } : : : : : H : : : } } } H H : h Estimated Inductance, [mH] - 4.653
50— ———Ad——— b — 4 —d A ———— A e — e — A} [EEEE. "Plant #02" Phase A
IR R RN Eatmared ndatoncs. o0, - 4200
_57'5_liiiiijiiiriﬂrirgtirrri 77777 1777:771{7:7“ﬁi:i:AiiiiiiTiijiiri:iTii HP‘amnuglsllll'ﬂatlédPHI::\SSelﬂB!']DE [Dhl‘ﬂ] - 8B4
10 100 1000 7433 Estimated Inductarce. [mH] - 4.422
Frequency, [Hz] "'Plant #04™ Phase B
Estimated Resistance, [Ohm] - 5.609
Phase. [degree] Estimated Inductance, [mH] - 4.207
"'Plant #05" Phase C
Estimated Resistance, [Ohm] - 9.220
Estimated Inductance, [mH] - 4810
"'Plant #O6" Phase C
Estimated Resistance, [Ohm] - 5.923
Estimated Inductance, [mH] - 4.14E

i |

' | |
10 100 1000 73433
Frequency, [Hz]

The tuning window has three main parts:
e The available plants list (collection) on the left side of window
e  Graphic display
e Tuning and command area

e From the tuning window tool bar you can load a previously saved plant, save a plant,
select a plot type (in design view) and select between Bode plot and Nichols.
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It is recommended that you save your plant identification files and important design stages.
The saved files may be useful later when you want to revise your work, alter it, or consult
someone for support.

4.1.4.2 Current Loop ldentification

4.1.4.2.1 Experiment Type

The current loop identification can be performed in a closed loop or open loop. In the open
loop experiment, there is no use of current feedback or control. The drive runs current
through the motor and records the response.

In a closed loop, the drive uses a current controller to close the loop and then tests a step
response of the motor. If you require hints about analyzing a step response, please refer to
the section 4.1.12 Evaluation on page 208.

The current loop sampling time cannot be changed during these tests. The
default sampling time of the drive (which varies from model to model) is used.

4.1.4.2.2 Experiment Setting and Running
Identification Design

Experiment Type () Openloop (%) Closed Loop
Expetiment will be perforned it phazes A B E

Mumber of experiments in each phaze 2 %

Mawimal Current Lewel [ a2

25

Run Experiment

Minimal Current Lewel [%] (=)0

To run an experiment

1. Select one or more motor phases in which you want the identification experiment to
be performed

2. Select how many experiments you want to run at each phase

3. Select the Maximum Current Level you want to use during the test. This value is a

percentage of the application peak limit PL[1].

4. Select the Minimum Current Level you want to use during tests. This is useful if low
current may not be enough to move the motor, for example, with high friction or high
inertia.

Presently, the Minimum Current Level cannot be changed for this

experiment.

In some situations, running repeated tests on the same motor phase results in
different motor resistance estimations. If this happens, try to increase both
maximum and minimum current levels. When the same experiment is performed
with higher Current, the results are more accurate.

Table of Contents  |www.elmomc.com

177



http://www.elmomc.com/

"'Z
Elmo Application Studio 178

MAN-EAS (Ver. 1.002)

5. Click Run Experiment.

The following warning appears:

. Be carefull

‘m
' rator is about to move.
= Press OK to start matian

when you are ready.

6. Click OK to continue.
7. The experiment begins. If you look at the motor you will see some movement, and

you may hear some humming or clicking. The following screen appears:

Current Loop Identification

Prepare |dentification

Frepare Plant #1 Identification
Prepare Plant #2 |dentification
Frepare Plant #3 |dentifization
Prepare Motor Data

Check. the Drive Parameters
Prepare excitation signals
Current Start Step execution

L L] H Cancel

The progress of the various stages of the experiment can be monitored by reading the
messages as they appear. If for some reason you need to abort the experiment, click

Cancel.
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4.1.4.2.3 Viewing the Experiment Results

To view and analyze the experimental results

1. The Estimated Motor Parameters appear in the lower right hand side of the window.

E ztimated Motor Parameters:

"Plant #01" Phaze &
Estimated Resistance, [Ohm] - 10215
Estimated Inductance, [mH] - 4.537
"Plant #02" Phaze B
Estimated Resistance, [Ohm] - 10644
Eztimated Inductance, [mH] - 4.730
"Plant #03" Phaze C
Eztimated Resiztance, [Qhm] - 10695
Eztimated Inductance, [mH] - 4.813

Each phase tested is considered a separate plant.

2. The List of Plants appears on the left hand part of the screen:

PH&SE
oo e A Plant #01

PHASE
bl B Plant #02

PH&ASE
ol (D Plant #03

3. Deselecting a plant removes the graphic display of this plant to enable clearer viewing
of individual phases. The deselected plant is still active for other purposes: it will be

saved with the other plants and a design will be made for it together with the others.

4. Right clicking on a plant name opens the following menu:
#| Remove Plant
%" Femave Al
% Remove Selected
¢ LoaddgAdd
=] LoadeReplace
H savePlant
@l saveal
| Save Selected
.;. Unelect Al
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The Graphic Display shows the current frequency response in either Bode plot view or

Nichols. The graphic display manipulation (zooming, riders etc.) for both displays is the

same.
The Bode Plot:

The Bode plot combines two separate graphs: magnitude vs. frequency and phase vs.

frequency.
Flot Type | Flant (%) Bode O Nichols
—-8.3%
_20_
=)
=,
i -0 —
=)
=
5
o =40 —
=
_50_
| | I 1 el | | Il | | [
-56.8- I___'I'_—I_T_rTTTIF____—I___I—_T_I——I_I—FFI _____ 'I'__—I__F_I_T_I
10 100 1000 7000
Frequency, [Hz]
- S 5 O S R
0 oot Attt ———dA—— - —+ — A~ - ———— +——A——F—F+-
] I 3 —— | | Il | | [
______ | Y R R I I L L e e
T o T I ey~ N Y U Y I Y I L_LL
fir) | | | | [
s - F——t—d—d b+t ———— o — — — + ™ - ——— — +——d——F—F+-—
[ie} | | [ (L
= -l00—-————— r—— T A~ T rrrTr-————"7"1~—~~"r—T1" 17 rrri— T 1T rrTrTT
1 R S Y | Py Iy N S Sy Y Sy A ) [N Y
F | | | A R R | | | [ I N |
£ -180—————— F——t—d—d4—Ft++b————d———F—+— b A~ - ————
| | | I Ll | | I 11 i
______ r— T T rrrIrr-- T T o TTraTrror T T
PO —— ———— Y Iy T N Ay N U N Ay I Y I
| | | [ R | | I I I B | | | | [
—————— F——t—d—4—F+++F————d———F—+—+d—FFH-————4——A—— —+—
—74E — | | [ | | | . | | |-
1 1 1 |
10 100 1000 7000
Frequency, [Hz]
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4.1.4.3 Current Loop Design

After obtaining a satisfactory result for the current plant identification process, it is
necessary to design a current controller to close the current loop.

To design a current controller to close the current loop

1. Click to the Design tab:
The graphic display of the identified plant remains available.

Default - Elmo

2 "

Updates E—ﬁiﬂ System Drive Setup Eg Drive User & GMAS % GMas

& News Configuration &Motion Pragramming Setup&Motion Programming

Quick Tools ” Expert Tuning - Current Loop
Advanced Tools Plant Collestion i (@ Plot Type @ Bude O Nichals dertitication | Design ||
Expert Tools e ':5:5 Plant 01 B e e T LT Atomatic Tuning (3) Pole Placement O Loap Shaping
: | | [ I N 1 1 [ N | | [ o @
o s Banduwidth, Hz 180@ 0 @
DETITI - Eee — J X
% Mation [ B I S e Lo PhazeMargin Deg | 50| ) @
& PTP Absolute W (G Plant #03 m e e iy L P
e | IR RER | 1 1 Manual Tunning 2
A PTF Relative P 1 T et E e s etalel SETE Y S Y S )
bl ‘r T" ﬂ\ 1| ‘F:’T"T"‘P’ o INEN Controller Parameters
E Bt e = ——F—+—F 4~
9 Jogging = R Lot Controller Gain - KP{1] 241 (D]
= o A0 -—————rF——ft-A-t-rrttr 1= ——F—1—t FEET
:  Protection and Limits = R | o IREE L
_ ST TTTATTIrrTTE e e e N et i} ontraller Zera - KI[1] 88157 (D]
== Beript Editor I L a1 ) [ (AN .
_SD_-_____\’___T_T_T_\’_}—TT\F : - : ; : 1‘ : : ; : ——"(———\‘——‘r—r"r Prefilter cut off frequency - XP[E] 12401
-3 L e L e A At e Non Linear Filter Parameters
Frequency, [Hz]
-
s e Ay i e | G
0 Sk - i Relative Dvershoot - 34[3]
T i
- LU [ cetFombive | [ fpob |
g L Achieved Performance
= Banduwidth, Hz 2241.03 with Pre-Filter
I
g ;
2 Fhase Margin, Deg
Step Responce Test
Testinphases (4] & ] B [£] € With Fre Fier
——d——d——F—F+—
7000
Al D e &)
L

4.1.4.3.1 Automatic Tuning

Use automatic tuning to allow the EAS Expert Tuning Wizard to calculate a controller that
will meet your design demands for the given plant previously identified. During this phase,
there is no motion in the motor. All the work performed is mathematical computation.

Depending on your system demands and expertise, you can use the automatic design results
without altering anything, use the manual tuning option to change some of the results, or
use manual tuning alone without the help of the automatic process.

Pole Placement This is a fast calculation method taking a relatively crude
approximation model of the plant and designing a simple
controller to meet the user demands.

Loop Shaping This design result usually produces better analysis. It is generally
recommended. However, it is somewhat time consuming.

The Design 1. Select a design method using the radio buttons.

2. Use the scroll bars to determine the desired closed loop
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td agnitude, [dB]

50—
40 —

20—

=10 — [

-0 —

—a0 —

bandwidth in Hz and the phase margin in degrees, or
enter the numbers in the text boxes.
Click the Make Design button to start the design process.

The resulting closed loop (or loops if multiple plants were

selected) Nichols diagram is displayed:

-40 : i i
-360 -315 270

i i
225 -180 135 -390 -45 0
Phaze, [deagree]

The yellow ellipse defines the sensitivity circle (as shown
in the Nyquist diagram) which is set according to the
desired Phase Margin. The controller will be designed so
that the entire graph is outside this area if possible.

If you prefer, you can select to view the same information
in a Bode plot.

Use the Plot Type drop down menu to view plots of: open
loop, closed loop, closed loop with pre-filter, plant,
controller or pre-filter.

When the design is finished, the suggested controller
parameters are displayed in the boxes under Manual
Tuning. The actual bandwidth and phase margin of this
design are shown under Achieved Performance.

If you have not used the automatic procedure yet and

want to see the design that is stored in the drive, click Get
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From Drive. After using the automatic procedure the new
parameters will be sent to the drive and the previous
design is overwritten

8. If the resulting design is not satisfactory, try using a
different design method, changing your demands if

possible, or using the manual tuning.

4.1.4.3.2 Manual Tuning
The manual tuning can be used instead of the automatic design, or as a fine tuning tool.

Change the controller parameters and the non-linear parameters to receive the required
design.

The result of any change in the parameters is immediately displayed in the graphs and in the
Achieved Performance text boxes. For a more detailed explanation of the parameters, refer
to the Gold Line Software Manual and the drive’s command reference.

4.1.4.3.3 Testing the Design

When you reach a satisfactory design, click Apply. Until now, all the graphs displayed during
the design process were only theoretical. You can perform a step response test to see the
actual results of the design:

To perform a step response test

1. Select only the phases you want to test and deselect the other phases.

The following message is displayed:

Expert Tuning |
— Be carefull
' ‘ Mokor iz about bo mowve.
[ Prezs OK to start mation

when pou are ready.
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2. Click OK to start the test

You can follow the test in the monitor window:

Step Response Test

Prepare Step Responze Test
Frepare Motor Data
Prepare Current Command

L L “ Cancel ]

3. When the test is completed, a graph of the test response appears at the lower part of

the graphic display.

Current. [A]

0. 28 g g 0 :
O I ___J_____JI _____ :_____JI_ _____

| | |
R | o G R
o | I R

S A | A A | | 1T |
“““ I Y |
S R | it vt wovissy plaait SR | v d_ tom-
_____ d ———Ll 1 L —— e
-0.345, ' | | ' | ' | ' |

i 0.005 0. 005 002 0.025
Time, [Sec]
4. Double click the graph to view the test results in a full screen view. Double click again

to return to normal view.
If you require more information about analyzing the step response refer to the

section 4.1.12 Evaluation on page 208.
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4.1.5 Commutation

To perform Commutation

1. Click the commutation button or Next arrow in the wizard to continue to the

commutation window.

| Expert Tuning - Commutation

Results Plots Analog Sensor Calibration Commutation

Encoder Quad. Porit A

1lz— Auto-Phasing Method | \Wwith Halls v
Current Level [% of CL] (=) o @ 100

10- - -
Displacement [elopcl] (= 0 ® 1.4

o Welociy [eloyelsec] (=) 0 @® 05
Auto-Phasing Start
&
Auto-Phasing Parameters
4-
z-
-
== i i i i | | i | | |
0 1 2 3 4 5 B 7 a 9 10
12—
10—
G-
&
Parameters
4- Auta Phasing Method without Parameters
z-
Number of Motor Pole Pairs 4

Control Feedback Readings
Commutation Feedback [ent] 0

—25 i i i | | i | | | ! Welncity Feedback [ont] 0

Puosition Feedback [cnt] a

Within this window, the tuning wizard performs three tasks:

a. Commutation — determining the relation between the commutation sensor
reading and motor phases A, B and C, so that the drive runs the current
through each phase at the correct electrical angle.

b. Determines the direction that will be defined as positive motion for all the
feedback sensors

C. Analog sensor calibration — relevant only for systems with analog feedback
Sensors.

The window is divided into three areas:
= The results list area of the Analog Sensor Calibration
= The graphic display area that takes the main part of the screen is used for Analog
sensor calibration
= The process control area — in this area the user can enter and view information
pertaining to the process.
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4.1.5.1 The Commutation Tab

This control performs the auto-phasing process. The auto-phasing process finds the initial
phasing of the motor in relation to the reading of the commutation sensor. The process sets
the parameters for absolute sensors.

For a brush or DC motor, this process is reduced to setting the sensor direction to the motor
direction.

4.1.5.1.1 Commutation and Sensor Selection

The commutation sensor provides the drive information about the motor’s electrical angle.
Accurate knowledge of this angle allows the drive to determine the correct current that
needs to be applied to the motor.

The auto phasing process detects the relationship between the sensor reading and the
motor’s electrical angle. It also finds the correct order in which the motor phases should be
powered regardless of the order in which they are wired.

The process varies according to the sensor that is connected. The paragraphs below describe
the auto phasing process by sensor type.

Incremental Sensor If both an incremental sensor and Hall sensors are present, it is
and Halls recommended to use the incremental sensor as commutation
sensor and select With Halls as auto-phasing method.

Analag Senzor Calibration Commutation

Encoder Quad, Port A

Auto-Phazing Method | BN ENE

Current Level [% of CL] (=) 0 ) 100
Displacement [eleyel] =) 0 (] 1.4
Welociy [elopclisec] (=) 0 ) 05

[ Auto-Phazing Start ]

The commutation detection and operation involves:

1. Initial Auto-Phasing:
During the initial auto-phasing process, the motor will
move. The parameters for the relationship between Hall
reading and motor phases will be determined and set.
The relationship between the incremental sensor
reading and the electrical angle will also be determined
and set.

2. During normal operation:
The commutation (determining the current to the
motor) is based on the incremental sensor reading only.
The Hall reading is ignored.

3. After power down or position loss:
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187

Hall sensor reading is used for initial recovery without
motor movement. During motion, some calculations are
made until commutation can rely on the incremental

sensor again.

Incremental Sensor Use the incremental sensor as the commutation sensor, and

without Hall Sensors select either Stepper or Binary Search as auto-phasing
method.

Encoder Quad, Port A

Auto-Phazing Method | [SEEREEET] w
Current Lewvel [% of CL] (=) o ) 100
Displacement [eleyel] =) 0 @ 1.4

Welocity [el.oyel/sec] (=) 0 ()] 05

[ Auto-Phaszing Start

Auto-Phasing Parameters

5C0] 0
5C[2] 1
5C[6] 5
5C[7] 10

SCI1)

Percentage of Feak Current [PL[1]) [%]

The commutation detection and operation will be as follows:

1. Initial Auto-Phasing:
During the initial auto-phasing process, the motor will
move. The stepper method requires more movement
than binary search. The relationship between the
incremental sensor reading and the electrical angle of
the motor will be determined and set.

2. During normal operation:
The commutation (determining the current to the
motor) is based on the incremental sensor reading only.

3. After power down or position loss:
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Absolute Sensor with
or without Halls

When to use a
different method with
absolute sensor?

The auto-phasing method that was selected will be

repeated.

If both an absolute sensor and Hall sensors are present, it is
recommended to select “Absolute Serial” as the auto-phasing
method.

Analog Sensor Calibration Commutation

Serial Abzolute - Bi55, Port A
Auto-Phasing Method | e MERSENE]

Current Lewel [% of CL] (=) 0 () 100
Displacement [eloyel] (=) 0 ) 1.4
Welacity [el.cyclisec] (=) 0 ) ns

[ Auto-Phazing Start

1. Initial Auto-Phasing:
During the initial auto-phasing process, the motor will
move. The parameters for the relationship between the
absolute sensor reading and the motor’s electrical angle
will be determined and set.

2. During normal operation:
The commutation (determining the current to the
motor) is based on the absolute sensor reading only. The
Hall reading is ignored.

3. After power down or position loss:
The absolute position reading is used for commutation

immediately without the need for any motor movement.

In some cases, the absolute sensor reading does not have a
one-to-one relationship to the motor’s electrical angle. In these
cases, another auto-phasing method is required. See
incremental sensors above to select a method.
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4.1.5.1.2 Auto-Phasing Method Parameters

The different methods are briefly described below. For more details, refer to the Gold Line

Language & User Program Manual and Gold Line Command Reference.

With Halls

Binary Search

Stepper

Analog Halls

Use this method when Hall sensors are connected to the drive.
The auto-tuning algorithm detects the relationship between Hall
A, Hall B and Hall C reading and the motor phases M1, M2, and
M3. This relationship is saved in the drive, and can be used to
rotate the motor after the drive was turned off.

Parameters: None
The binary search method detects the relationship between

sensor position reading and motor phases using minimal motor
movement.

Parameters:

SC[1] — Maximum current. The maximum current in Amperes to
be used for the identification.

SC[2] — Time in seconds to reach maximum current.
SC[6] — Leave the default value.

SC[7] - Identify direction of movement: The minimum number of
counts that is considered as a significant motor movement caused
by the applied current.

The stepper commutation detection method starts by activating
the motor as a stepper motor. This detection method causes
more motor movement than binary search.

Parameters:

SC[1] — Maximum current. The maximum current in Amperes to
be used for the identification.

SC[2] — Time in seconds to reach maximum current.

SC[3] — Time to stabilize speed in seconds. How long to continue
trying to stabilize speed.

SC[4] — Time to decrease current to 0 after trying to stabilize
speed (SC[2] + SC[3] + SC[4] = maximum experiment duration).

SC[5] - Max. error at stable speed, cycle/sec: The maximum speed
error allowed in electric cycles/sec for the speed to be defined as
stable.

An analog Sin/Cos sensor can be used as the commutation
source. The Sin/Cos sensor should provide one to one information
about the motor’s electrical angle. This yields the requirement
that one Sin/Cos sensor cycle equals one motor electric cycle.
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Absolute Serial

Gurley

Activating Auto-
Phasing

Parameters: None

The relationship between the absolute encoder reading and the
motor’s electrical angle is detected during the initial phasing
process.

Parameters: None

The relationship between the absolute encoder reading and the
motor’s electrical angle is detected during the initial phasing
process.

Parameters: None

The Auto — Phasing control area for a quadrature encoder on port
Ais shown below. The main difference for other sensors is in the
method selection, so the general steps are very similar.

When entering this tab default values for the maximum current,
maximum displacement and maximum velocity are displayed. It is
recommended not to change these values. Lower the values only
if it is necessary for your system. Note that lowering these values
may cause difficulty for the auto phasing process.
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Encoder Quad, Port A
Auta-Phasing Method | 'with Hallz

191

v
Current Lewel [% of CL] (=) m ® 100
Displacement [elcycl] =) 0 ()] 1.4
Velocity [el.oyclizec] (=) 0 ® 05

Auto-Phasing Start
Auto-Phaszing Parameters
Parameters
Auta Phazing Method without Parameters
Murnber of Motor Pole Pairs 4
Control Feedback Readings
Commutation Feedback [cnt] 1}
Welocity Feedback [cnt] 1}
Poszition Feedback [cnt] 0
1. The position reading of the various feedback sensors is

displayed. If one sensor is used for more than one purpose
(for example an absolute encoder is used for position,
velocity and commutation reading), the readings will be
identical.

Select the auto phasing method (see details above) and set
the parameters.

Click Auto-Phasing Start.

4.1.6 Analog Sensor Calibration

To perform an analogue sensor calibration
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1. If you are using an analog sensor such as Sin/Cos, select the Analog Sensor Calibration
tab to calibrate the sensor for optimal performance.
Expert Tuning - Commutation
Resits Pis Anziog Sensor Calibration | Conmston |
[ Before Calibration e
=[] SIN
i1 COS A T o0 Calbrahon Mode * fotomatic Manuzt
i.f_ﬁﬁms{?q‘w N i - i Curent Level [% of CL] (=) p @[ w
E Deos ool IR R < Displacement floyel] ) @ @[ 14
o ﬁEerSIg&ibrdim J:___:___;_ _______E___!___i Velocly pleyci/ies] @ B @[ o5
L[l cos + ; ;___i___i__ Callbrate |
- don Calibration Parameters
i 8 i o8 CA[D3) -0.2308
i i i i Ccaf1] 2040
2 3 4 5 a1z 1977
can3) 1.00464
CAJ48] 0.83087
Caf43] 0.27696
| | | |
1 | | I Fhaze shiit [deg]
1 L | S
I I 1
I I 1
el 4] el [Lro
! o Get From Drive | ey |
| . S
. s =
I | 1
1
5
2. For all motors except DC brush select Automatic, set the calibration process

limitations and click Calibrate.

Calibration Parameters

CA[D9]
CA[11]
CAN2]
CA[13]
CA[48]
CAM441

CA[09]
Phasze zhift [deq]

-0.74658
2065
1979
1.05255
0.61376
0.20453
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3. After a short calibration process graphs similar to the graphs below is displayed.
Resulls Plots
i~ SIN
| & cos 2 1Z2E+08 ;
v Simulated
- SIN
- COS

[ After Calibration
i1 SIN
=[] COS

-1.88E+03 - |

1
0 25 28
SIN, [ADC]
Z.55E+03 ; f
ZE+0I - —————— i hacoresrarmel
_______ L |
1E+03 = i' ;
f T
o i L
| )
________ s Jo gkl
-15+03 - | -
I ]
-ZE+03 - - - : : -
-2.E9E403 "~ - Fo————
-2000 2000

The top chart shows four graphs. If you deselect the simulated sine and cosine you can see
only the measured sine and cosine in A/D converter units.

EAS generates simulated sine and cosine signals to improve the accuracy of the position
measurement.

4, Look at the lower plot to see Lisajou plots of the measured and simulated signals. The
yellow forms represent the boundaries for the calibrated signal. Note that the
simulated signal is more symetrical and circular than the original measured signal.

If the lower Lisajou plots move outside the yellow boundaries, the drive will produce

errors. The drive should be reconfigured.

The simualted signal appears elliptical due to the scaling of the axes (sin[ADC] &
cos[ADC]).
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5. To see the actual position reading performance after calibration click Test. Two more

lines are added to the plots:

Rasults Plots
%} Before Calibration Amplitude, [ADC]
1w SIN
.. 00§ 1_€3E+03 - i - i - i - |
bl Simulated ey
b SIN
\--|¥ COS
¥ After Calibration o
i~bA SIN
-l COS
-1E+03 -
-1.77E+03 -,
0
SIN. [ADC]
Z_4EE+03 ; ; | ;
FEHDI - —————— F-————q-————- F————- q——————F————= 4= r————---
1 1
I 1
1E+03 = = 1
| 1
I T
= L L
e 1 1
_______ - R
~1E4+03 - ————— = e -
&l 4 L b
1 1
-ZE+03 = I I
-2.46E+03 . | L 1
-2000 -1000 2000

In this case you can see that the reading after the calibration is exactly the same as the
simulated line.

Normally it is recommended to leave the calibration parameters untouched. If for some
reason the calibration process does not produce the desired results in a special system,
please refer to the Gold Line Command Reference to understand the parameters.

For DC brush motors select the Manual option and manually rotate the motor according to
the instructions.
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4.1.7 Velocity and Position Loops Tuning

The final stage of the tuning is tuning the velocity and position loop. The velocity loop must
first be tuned and then the position loop.

In this window, you can perform four actions:

e |dentification: The automatic identification process finds the system’s frequency
response

e Velocity loop design: Design and test a controller for the velocity loop
e Position loop design: Design and test a controller for the position loop

e Gain scheduling: Future option not supported yet.

4.1.7.1 Identification

i Yelocity | Position Gain Scheduling
Fa

st Identification

E xcitation Signal B and (%) Low Frequency () Full Band
Current Lewvel [% of CL] 80/=) n *

Run E=peniment

l Sine Sweep ldentification ]

l Frequency Table Editor ]

The purpose of the identification process is to model the velocity plant and position plant.
Use either Fast Identification of Sine Sweep to find the frequency response of your system.
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4.1.7.1.1 Fast Identification
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After several more experiments, the results using 60% and 80% of the current repeat
themselves closely enough to be considered correct plant identification. We can use any of

Another experiment at 30% produces slightly different results, and a 45% experiment
these plants as a basis for design.

| www.elmomc.com
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loop identification and design. For a detailed explanation about the graphic interface, refer

The graphic interface in this window is identical to the graphic interface used for current
to section 5.1.3.


http://www.elmomc.com/

57
Elmo Application Studio

MAN-EAS (Ver. 1.002)

4.1.7.1.3 Sine Sweep ldentification

Welocity | Position Gain Scheduling

l F;'nst Identification l

l Sine Sweep ldentification l

Current Settings
Current Level [% of CL] B0)=) 0 @&

(=) &daptive Curent () Fired Curent

Control Loop Mode Open Loop Controller w

Carrier Current Wave & Current Offset

Carrier Level [% of CL] =0 )]
Carrier Frequency [Hz] 1=0 *
Offzet Level [% of CL] =0 *

Experiment Frequencies
|lse Predefined Frequency Table []

Start Frequency [Hz] 5l=0 )

Etd Frequency [Hz] 1250)0=) m *)

Muriber of points 100j=) O *)
o Test Camier Wave & Curent Offset Rur E=periment

Frequency Table Editor

The sine sweep method sends sine waves in a range of frequencies and records the system’s
response to each frequency.

The Current Level defines the percentage of the motor’s current limit that will be applied to
the motor during the test. Sometimes with a low current level, the test results may be
problematic. Use high current levels where possible. You can set the offset current level, but
not the time to reach offset. It is set to a constant (1 ms).

In general, it is recommended to use the Adaptive Current algorithm. This algorithm uses
different current levels for different frequencies to optimize the identification process. If for

some reason (for example high friction in the system), you wish to set a certain current to be
used during the test select Fixed Current.

Control Loop Mode — The best system identification is achieved using the open Loop
Controller option. This way the system is not affected by a controller.
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Use the Position Closed Loop Controller if you want to perform sine sweep identification
without moving the motor (if unexpected movement could damage your system).

Use the Velocity Closed Loop Controller if you want your motor to move at constant speed
as a bias to the sine sweep. Such movement may be needed if your system is only allowed to
move in one direction. In this situation, set the velocity to be in the desired direction.

There is another reason why you may want the motor moving while the identification
process is continuing. When using a low-resolution encoder or halls-only, the small
movement caused by the sine wave may be too small for the feedback to indicate it. If the
motor is moving, a change in the movement will be seen. If this is your reason to rotate the
motor you will receive better results using a Carrier Current Wave & Current Offset.

Carrier Current As explained above, when using a low-resolution encoder or Halls-

Wave only, it is recommended that the motor move while the identification
is taking place. Use as much current as your system will allow for best
results. It is recommended to select a carrier wave frequency below
the range of frequencies that are tested. A carrier wave frequency
within the test range will cause some distortion in the test results
around this frequency.

Offset Level Current Offset has been added. You can set the offset current level,
but not the time to reach offset. It is set to a constant (1 ms).

Experiment Select the range of frequencies you would like to test. Note that the
Frequencies tested frequencies are spaced according to a logarithmic scale and not
evenly spaced along the frequency axis.

Select Use Predefined Frequency Table if you want to repeat a test
using the last saved frequency table.

Click Test Carrier Wave to test the tether of the drive. Adjust the
Current Level (CL) and Frequency, until the values are suitable and
relevant for the servo drive under test.

Then click Run Experiment. After a warning the experiment begins.
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At the end of the test you will see a Bode plot of your plant.
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4.1.8 Velocity Loop Design

The velocity controller is designed using the loop shaping method. The design is a
mathematical process that determines parameters. The motor will not move during the
design. After the design is finished, you can test the velocity-loop step response.

In the Automatic Tuning area shown below, enter the required bandwidth, phase margin
and gain margin. Select the type of controller that is the design objective from the list and
click Make Design.

|dentification Yelocity | Position G ain Scheduling

Automatic Tuning (O Pale Placement  (#) Loop Shaping

B andwidth [Hz] 10 = 0 *
Phaze Margin [['eq) 800 (= m )
G ain Margin [dB] 10{ (=) m )]

Objective [Pl Cortraller + LPF - % take Design

Manual Tunl ! Contraller
‘Pl Contraller + LPF

Refing Tuning .
Advanced Conbroller

Cantroller Cra

[] 5cheduling

0 W)

Bandwidth Maximal recommended bandwidth. The automatic tuning process will

Controlle

calculate a controller for which the closed loop response bandwidth
does not exceed this value

Phase Margin  The required minimum phase margin of the closed loop

Gain Margin The required minimum gain margin of the closed loop

Objective Select a design objective from a list:
Pl Controller
Design a Pl controller with gain scheduling, and disable all low pass
filters.

Pl Controller + LPF
Design a Pl controller with gain scheduling, and a second order low
pass filter with Natural frequency of 800 Hz and damping factor 0.6.

Refine Tuning

Modifies KP[2] and KI[2] to achieve best performance. Should be used
when the Automatic Tuning Requirements are changed, but you do not
wish to perform the entire operation of finding a controller, or if you
have added or subtracted advanced filters.

Advanced Controller

Adds a low pass filter and notch filter. Automatic controller always
adds a low pass filter, but if a low pass filter is not necessary, its
frequency will be 4000 Hz, which almost does not influence the system.
The notch filter will be added only if the auto tuner finds it as the best
possible solution. Only one notch filter will be added.

Click the Make Design button. A velocity controller that meets the design requirements as
closely as possible is calculated. The graphic display will show the results of the design
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process. The achieved performance values are displayed in the lower part of the design
panel.

Achieved Performance

B andwidth [Hz] 202.0 Stable Loop 'y
Phaze Margin [Deg) hz22
Gain Margin [dB] 98

Step Rezponsze Test

Step response test currently does not operate in velocity loop shaping.

For more information about analyzing the Step Response, refer to the section Testing the
Design on page 183.

If the results are not satisfactory, you can either try to change the original design
requirements, manually change the controller parameters (refer to the ElImo Gold Line
Software Manual) or change the filters:

Advanced Filters
= 1_First Filter

1.1.Filter Type Low-Paszs

1.2 Matural Frequency [Hz] 800

1.2.Damping Factor 0.6 [
E 2.5econd Filter

2.1 Filter Type Dizabled
E 3.Third Filter

3.1 Filter Type Disabled
= 4 Fourth Filter

4.1 Filter Type Disabled

= 5 First Feedback Filter

E 6.Second Feedback Filter

When the design results meet your requirements, click Apply to send the controller
parameters to the drive. For a step response test click Run Test.

For more information about analyzing the Step Response, refer to the section Testing the
Design on page 183.

4.1.8.1 Saving and Loading a Design

Use the save and load buttons on the toolbar to build and access a plant collection.

Flant Collection & in
The files can be saved using the following formats:

* MatWV (a proprietary format) or *.jpg to save a snapshot of the graph only, without data.

Table of Contents  |www.elmomc.com

202



http://www.elmomc.com/

= Elmo Application Studio

MAN-EAS (Ver. 1.002)

When a graph is already open, you can open another graph by right clicking the name of the
open graph to invoke the following menu.

..... Y “rﬁ ¥ Remove Plank

e “r A w*  Remave Al
*.| Remove Selected
¢ | Loadeadd
5 LoadaReplace
K save Plant
@ save al
. save Selected
.;. Unelect Al

Select Load & Add to draw the lines included in the new file without removing the lines that
are already displayed. This can be useful for comparison between the graphs. If you want to
remove the currently displayed graph, select Load & Replace.

4.1.8.2 The Graphic Interface
Use the toolbar controls to select the graph to be presented and the presentation form.

Plot Type | SRl EER ~ | (® Bode () Michols

Plot type Select from a list: Velocity plant, velocity open loop, velocity closed loop, velocity
controller and filters, velocity controller, velocity filters, velocity feedback filters,
velocity filter #1 - #4, Velocity feedback filter #1 - #2.

Table of Contents  |www.elmomc.com

203



http://www.elmomc.com/

= Elmo Application Studio

MAN-EAS (Ver. 1.002) 204

After designing a controller, the graphic display will show by default the Nichols plot of the
open loop.

Magnitude, [dB]

40 —

— 50 —

—50 —
-0 —

—80 - 1 | 1 1
-360 315 270 225 180 135 -0 -45 1]
Phaze, [deagree]

This graph shows both magnitude and phase on the same plot. The yellow ellipse is the
sensitivity circle is set according to desired Phase Margin and Gain Margin. The plant
including a controller will not enter this area.

Right click in the graph area to invoke the graphic interface options.

Use the radio push button if you prefer to view a Bode plot of the plant.

4.1.9 Position Loop Design

There is no need to perform another identification process before designing the position
loop. The position loop is designed with the velocity loop as the plant to be controlled.

The position controller is designed using the loop shaping method. The design is a
mathematical process that determines parameters. The motor will not rotate during the
design. After the design is completed, you can test the position-loop step response.
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In the Automatic Tuning area shown below, enter the required bandwidth, phase margin,
gain margin, and click Make Design.

Automatic Tuning by Loop Shaping
Bandwidth [Hz] 2B =0

FPhaze Margin [Deg] a0
Gain Margin [dB] B

Bandwidth Maximal recommended bandwidth. The automatic tuning process will
calculate a controller for which the closed loop response bandwidth
does not exceed this value

Phase Margin  The required minimum phase margine of the closed loop

Gain Margin The required minimum gain margin of the closed loop

A position controller that meets the design requirements as closely as possible is calculated.

The graphic display will show the results of the design process. The achieved performance
values are displayed in the lower part of the design panel.

Achieved Performance

B andwidth [Hz] 17.8 Stable Loop '
Phasze Margin [Deq] 86.3
Gain Margin [dE] 21.2

Step Hesponse Test

If the results are not satisfactory, you can either try to change the original design
requirements, manually change the controller gain (refer to the EImo Gold Line
Administrative Manual) or change the filters.

Advanced Filters
= 1.First Filter

1.1.Filter Type Disabled
H 2 Second Filter

2.1 Filter Type Disabled
E 3.Third Filter

3.1 Filter Type Disabled

= 4 First Feedback Filter

E 5.5econd Feedback Filter

Get Fram Drive ] [ Apply
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When the design results meet your requirements, click Apply to send the controller
parameters to the drive. For a step response test, click Run Test.

Important: Position step response test is not yet available.

If you want further information about analyzing the step response, refer to the
section 4.1.12 below Evaluation on page 208.

4.1.9.1 Saving and Loading a Design

Use the save and load buttons on the toolbar to build and access a plant collection.

Plant Collection = j
The files can be saved using the following formats:

* MatWV (a proprietary format), *.mat for opening in Matlab or *.jpg.

4.1.9.2 The Graphic Interface

Use the toolbar controls to select the graph to be displayed, and the form of presentation:

Pll:lt T_'.-'FIE F'|:|:5:iti|:|r'| |:| al=y] |_|:||:||:| b {:} BDdE 'G} NiCthS
Fozition Open Loop ~
AP osition Plant Pl

Paosition Open Loop

Pozition Clozed Loop
Fozition Controller &nd Filters
Paosition Cantraller

Pozition Filkers

Paoszition Feedback Filters

Position Filker #1 b
Fozition Dpen Loop ~
Pozition Caontraller ”

Position Filters

Position Feedback. Filkers
Position Filker #1

Paosition Filter #2

Position Filter #3

Pozition Feedback, Filker #1
Position Feedback Filker #2 ™

Plot type

Select from the following list:

Position plant Displays the transfer function of the identified position
plant
Position open loop Displays the transfer function of the position loop

including the controllers and filters selected as an open
loop

Position closed loop Displays the transfer function of the position loop
including the controllers and filters selected as a closed
loop
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Position controller and filters  Displays the transfer function of the controller and

filters only
Position controller Displays the transfer function of the controller only
Position filters Display the transfer function of the filters added to the

position controlled

Position feedback filters Display the transfer function of the filters applied to the
position feedback

Position filter #1 - #3, position Display the transfer function of the selected filters
feedback filter #1 - #2

After designing a controller, the graphic display will by default, show the Nichols plot of the
open loop:

Magnitude, [dB]

40 —

20—

=10 — E !.'

-0 -4

—a0 —

-4 =

—50 —

—50 —

-0 —

-0 —

—a0 —

=100 —
=110-—

-lz0— | 1 1 1 1 1 |
-3E0 -315 20 225 -180 135 a0 -45 a
Phaze, [dearee]

This graph shows both magnitude and phase on the same plot. The yellow ellipse is the
sensitivity circle is set according to desired Phase Margin and Gain Margin. The plant
including a controller will not enter this area.

Table of Contents  |www.elmomc.com

207



http://www.elmomc.com/

= Elmo Application Studio

MAN-EAS (Ver. 1.002)

Right click in the graph area to invoke the graphic interface options. For a detailed
explanation about the graphic interface, see section 5.1.3. Use the radio push button if you
prefer to view a Bode plot of the plant.

4.1.10 Gain Scheduling

Under construction — To be developed

4.1.11 Exiting the Wizard

To finish the wizard and save all the parameters to the drive’s flash memory, click the Finish
button l-@(-|.

To exit the wizard without completing the entire process, click the Cancel button ‘-.K ‘ or any
other button that instructs ElImo Application Studio to revert to another window. A warning
message will prompt you to restore the parameters that were stored in the drive before the
Tuning Wizard was launched or save the parameters that were set so far by the wizard and
then exit.

4.1.12 Evaluation

This chapter describes the evaluation of a Step Response, with Rise Time, Settling Time, and
Overshoot. A step response is the waveform the motor exhibits when its reference
command changes abruptly. Step responses are not very practical in real-life motoring
applications, as the reference commands are nearly always acceleration limited and
smoothed many times.

A step response is, however, good to reveal the detailed dynamic behavior of the controller.
The most popular step-response figures of merit are:

Rise time The time since the reference has been changed until the value (position
or speed) covers 90% of the step.

Settling time The time since the reference has been changed until the value (position
or speed) remains permanently within 3% of the step.

Overshoot The percentage of the deviation to the other side while stabilizing the
step.

These figures of merit are shown in Figure 4.1. Note that the rise time is about 0.01, the
settling time is 0.074, and the overshoot is about 30%.
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Figure 4.1: A step response

The overshoot level, as well as the ratio between the rise time and the settling time, reflects
the gain and the phase margins. Gain or phase margin results that are too low may result in
a high step response overshoot (more than 40%) followed by an undershoot, and a long
settling time. If the phase margin is too high, the settling time is too long.

These properties are depicted in Figure 4.2 below, showing comparison between step
responses of acceptable controllers and non-acceptable controllers. The plot is a simulation
of three design examples: One with reasonable margins, one with margins that are too low
and one with phase margins that are too high.

16000

14000
12000
10000

8000 _
Acceptable margins: good response

6 0 0 D L _:. |___ HMargins too low: large overshoot and escillations |
Margins too high: long settling time

4000 }--- IRefereﬂce —————

BB - e mcmrinborss medbrns Jumsimeiie zcmsisforns =

0 I I I I I 1 I
0O 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08

Time (sec.)

Figure 4.2: Comparison between step responses
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The gain margin is the factor in which the controller gain can be increased until loosing
stability. The phase margin is the difference of the open-loop phase from -180 degrees at
the point where the open-loop gain is 0 db. For further explanation, see the Auto-tuning
manual or any basic textbook in control theory.
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4.2 Special Tuning Application —Gantry System

4.2.1 Overview

Figure 4.3: Gantry system

The Gantry system (Figure 4.3) demonstrates control of two axes of which the Master
performs two separate synchronized control operations; the Master axis locates and
resolves the center point of the bridge and resolves the differential position between small
anomalous movements of the bridge. To obtain optimum performance, all the PWMs must
be synchronized.

The Gantry is configured such that the pivot controller is defined as the Master relative to
the bridge end controller which is defined as the Slave. The movement of the Slave is
therefore dependent on the Master. The X; Master therefore controls:

L Xcenter= (X1+X2) / 2
e 0=(X-X,)
e X; Master in Position mode send current command to Slave

Whereas the X, Slave controller implements the Forcer/Driver X, Current Loop, and sends
the X, position information to X; Master.

In addition, this algorithm supports a planar motor where the differential adjustment is
performed to the Y axis, together with the commutation angular correction.

X1/X, have their own commutation feedbacks, and the Y,/Y, commutation angle is set by the
Y, sensor, and corrected by the 8 phased shift.

Make sure that the hardware cabling is installed as per the Gantry Cabling Application Note.
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4.2.2 Method Overview

After connecting the hardware according to the Gantry Cabling Application Note, perform

the following steps to define and tune a gantry with EImo Gold drives:

1 Setup the software.

2 Set up the communication between PC and the servo amplifiers.

3. Configure the Slave to include Commutation.

4 Copy the parameters from the slave to the master axis. This ensures that the basic
operational parameters are identical.

5. The advanced configuration of the master and slave is continued with the position
setting of the gantry controllers. These settings differ between the master and slave.
Tune the Yaw controller.
Perform error mapping and test the Gantry motion.
Raise the power limits to operational levels, tune for higher power levels and retest
the Gantry motion.

9. The gantry is now tuned and ready for normal operation.
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4.2.3 Setup and Slave Tuning

To setup and tune the Gantry Slave:

1. Verify that the EAS version is 1.2.0.2 or higher. Download the drive firmware version
file NGDrive01.01.04.8317June2012B02G.gabs or higher (check for the latest released
version), and upgrade the drives’ firmware.

Verify that the drives are GCON Rev C. This is obligatory, and can be verified by typing
the command WSJ[8], the value returned should be 2.

2. Connect the Gantry Master and Slave to the PC via USB, Ethernet or G-MAS
connection. For the purpose of this procedure, the connection is assumed to be USB.
In the System Configuration window, connect the Master and Slave controllers.

From the top row menu, select the Tools icon, and open the terminal.

Verify that all drives in the gantry have similar values to the following:

a. Maximum current (MC)
b. Sampling time TS. Note that for GTRO/DRUM products TS>60
C. XP[1]
d. XP[2]
6. Make sure the Slave USB (or Ethernet Slave) is selected.
7. From the Drive Setup and Motion window, run the Expert Tuning wizard starting at

Motor & Feedback.

All captures shown below are for illustration purposes only, unless specifically
stated otherwise.

8. Setup the Expert Tuning — Motor Feedback Parameters, as shown in the screen below,

with the following conditions:

. Set the Motor Parameters with the Linear Brushless motor type, and settings
as per motor specifications.

. In the Sensor Parameters, use Socket 3 with the Analog Sin/Cos, Port B sensor.
Where the sensor is a Digital Quad in port A or B, set accordingly.

. Set the feedback parameters as per specifications.

° Similarly, adjust the Control Feedback Parameters with the Position, Velocity,
and Commutation sources set to Socket 3.

. Set the Commutation Resolution according to the encoder specifications.
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9. Click Limits and Protection in the Tuning wizard.
10. Set the Limits tab according to the application specifications. For the initial tuning, set

the application current limits to 50% of the operating CL/PL.

11. Inthe PWM duty cycle field box in the diagram above, enter the value of US[1] (PWM
duty cycle) to 20%. Lowering the PWM duty cycle to a minimum for the tuning
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procedure prevents uncontrolled motion at high power by limiting the motor speed &
BEMF.

12. Set the Protections tab, as shown in the example below:

a. Limit ER[2] to 20% of maximal velocity

b. Limit ER[3] to several cm at most

13. Define the "motor stuck" event. This is an important step.
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14.  Set the Input Output according to the application. If there are none, set the Inputs to

Ignore as shown in the example below.

Click Current in the Tuning wizard.
In the Current window, Identification tab, click Run Experiment. The Bode graph is
displayed. If necessary, adjust the Maximal or Minimal Current Level and repeat the

experiment.
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17.  Click the design tab and click Make Design. The Nichols graph is drawn and the Plot
Type appears as Open Loop.

{ Expert Tuning - Current Loop.

Plant Colection i (@ Plot Type [Open Loop Ix| O Bode & Nehols Identfication ) Design

@A Plant #01 Magnitude, [dB] Astomatic Tuning € Pole Placemert @ Loop Shaping
I =

E-‘IE'E' Flant #02 Bandwicth [Hz] 100 O @®
P Phase Margin [Deg] EiS] ®
L@"E pant#03

- Mske Design

Controller Parameters

Cortoter Gan - KPIILV/A] |
Cortroler Zera - 1] {12 [+l 4
Prefiter cut off frequency -XPl8) [ 12421

Non Linear Filter Parameters

Sope Limt - XF[5] 20|
Gel From Diive Aoply
Achieved Performance
Bandhwicth [Hz] [Fas768 Weh Pre-Fiter I
Phase Margin, Deg 5106
Step Response Test
Testinphases A P 8 P C Wiith Pre-Fiter

18. When satisfied with the Nichols graphs, click Run Test to check the performance. The

lower graphs shown above are displayed.

19. Click Commutation in the Tuning wizard.

20. For an Analog Sensor, perform Calibration.
Since the gantry feedback sensor are usually exceptionally sensitive, run the
experiment with minimum displacement and velocity. The Calibration Mode is set to

Automatic as default:

a. In the Analog Sensor Calibration tab, click Calibrate. Two graphs are produced,
of which the lower SIN [ADC] graph should appear similar to the shape of a
circle, or ellipse.

Both graphs display the sine/cosine before and after calibration. The post-
calibration lower graph should appear as a circle or ellipse.

b. At Calibration Test, click Test. The following result is displayed which should
follow the pattern of the original graphs as close as possible.
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21.

Experiment.
22.

{ Ei(pen Tuning -éommut;a‘lion
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e W s m o e o o R B B TR e el D (e s il L REE el )
i@ cos 2 y y 3 Displacemert feloyel] | 000,00 @
[ After Calibration ] T 1] i
@S 100 r-l'“’ ] o Velocty fel eycl/eac] 010030 @
B 005 i 7 \ i i Caltrate
I
Y 7 i "3 | Calibration Parameters
AVl f E =l caps) 002972
e VA W [ - AT 2082
L YA (AT ) cAl1z) 2104
e o~ [ ] CA[13] | 0.97446
Vs 1 | d CAMg] |0.83892
o o Y, L i [ ’ CAg] 0.27964
it iR i h risnbh e thetdelmn 1 [
] T [} I 1 1 1 i ] ] 1 1 [] 1 1 1 ] 1 |
e R - e o e o o e P e T P e e e e i
0os 01 5 02 025 03 0% 04 &5 05 55 06 065 07 075 OB 085 09 1
Time. [Sec]
SIN, [ADC]
3251 T T T T T T T
T T T 1 o= T
I 1 1 1 I 1 1
P H [ eas 1 R 1
I
o
B
"
10
7 = o
/[ ( i ! Phase shit [deg)]
\ . ! : /
| |
e T, . ] Get From Drive. Aoy
i Calibration Test
e e Test
fl L ) f
3281 | ! ! i \
- 2500 2000 -1500 1000 5 o0 1000 1500 2000 2500 3000
COS, [4DC]
e L‘ ) curent .-

direction as positive or negative.

Click the Commutation tab. Select the Commutation method and click Run

When the Gantry bridge moves, notice the direction of movement. Define this

Pay attention to the direction of the master and slave in relation to the system as this

must be uniformly and consistently defined.

Elmé
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. L e
23. Save the drive status by clicking

or at the terminal, use the SV command.

24. Return to System Configuration screen, download and save the parameters.

These parameters will be later uploaded to the master drive.
25. Click Motor & Feedback to set up the Serial Exclusive at Socket 2 for the Slave:

c. Attach the Serial Exclusive sensor to Socket 2.

d. Setup the Serial Exclusive sensor as shown in the screen capture below. Make
sure that the Drive Designation is set to X Slave, and the PWM

Synchronization set to Slave.

e. Set the External Reference Current to Socket 2.

f. The Control Feedback Parameters should all be set to Socket 3.

The external references should remain grayed out.

219

B 1. Genersl
1,01 Sensor Name
B 2_Socket Parameters
201 Gliteh Filter {NSec)
202 Orive Designation
2403 Serial Com. Frequency {MHz)
2014 FWM Syncronization
2105 Connected Port
206 Edemal Reference {Cumert)
2.07 Index Data Setings A
2.08 Index Data Settings B
2.09 Index Data Function
210 Index Data Logic

| Serial Exclusive, Part Acor B
{53

(X Slave

' 5.00 MHz

Slave

PortA

Socket 2

o

|6
|1

Socket Fosition: 0

The Slave Socket parameters for the Serial Exclusive are defined according to the

table:

Drive Designation

Serial Communication Frequency
PWM Synchronization

Connected Port

External Reference (Current)

X Slave
5.00 MHz (default value)
Slave

Port A (Port B here is used for a feedback
sensor)

Socket 2. The current originates from the
Master via this socket.
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4.2.4 Master Setup and Tuning

To setup and tune the Gantry Master:

1. Click System Configuration to select the Master drive.

2 Upload the Slave's parameters saved previously, into the Master drive.
3 Select the Master USB (or Ethernet Master).

4, In the Tuning wizard, click Motor & Feedback.

5 Check the following:

a. General motor parameters

b. Limits & Protection

C. Input/Output

d. Verify that the settings for the Master are the same values as described

in section 4.2.3 steps 5 - 10 above for the Slave.

e. If a digital quad encoder is used, type the command GS[3]=[maximum
speed]in the Command Terminal.
Add a FIR filter to cancel the 1/T velocity calculation.

6. Click Current in the Tuning wizard.

In the Identification tab, click Run Experiment to test the motor current response.

8. Click the Design tab, and select Run Test to check step response. However, do not
redesign the current loop. If in either tab a significant difference exists between the
Master and the Slave, investigate. The Master and Slave should be identical.

9. Switch to Commutation in the Tuning wizard, and proceed with commutation for the
Master drive as per section 4.2.3 steps 20 - 22 above using the same commutation

method as for the Slave.
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10. Click Motor & Feedback to set up the Serial Exclusive at Socket 1, and the Gantry
Master at Socket 2 for the Master at USB (or Ethernet):

da.

Make sure that the order of the sensors at the Sockets is exactly as shown in
the screen capture below.

Setup the Serial Exclusive sensor as shown in the screen capture below. Make
sure that the Drive Designation is set to X Master, and the PWM
Synchronization set to Master.

Set the External Reference Current to Socket 2.

The Control Feedback Parameters should be set as shown in the screen
capture below.
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11.
12.

13.

14.
15.

The Master Socket parameters for the Serial Exclusive are defined according to the

table:

Drive Designation X Master

Serial Communication Frequency 5.00 MHz (default value)

PWM Synchronization Master
Connected Port Port A (Port B here is used for a feedback sensor)
External Reference (Current) Socket 2. The current is calculated from the

Gantry socket.

Socket Velocity Filter FIR filter

At the Sensor Parameters, highlight the Gantry Master connected to Socket 2.

Set the Socket Parameters as shown in the screen capture below. Make sure that:

a.

b.

d.

e.

The Slave Feedback is set to Socket 1.
The Master Feedback is set to Socket 3.

The Control Feedback Parameters are set as shown in the capture, with the
external references preset to Socket 2.

Set the Position and Velocity Feedbacks to Socket 2.

Maintain the commutation feedback socket source selected to Socket 3.

Set a FIR filter at Master Socket 1. Make sure that the FIR filter window size is
identical to that, at Master Socket 3.
Check that the motors are disabled.

Manually, move the gantry and check the encoder readings for all three sockets.

Check that the Slave and Master are defined in the same direction.
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Click Limits and Protections in the wizard. The Gantry Protections tab should now be

accessible.

Set the Gantry Protections according to the application requirements, similar to that

shown in the screen capture below.
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18.
19.

20.

ER[5] — This Command parameter sets the maximum value for differential position.
Limit the value of ER[5] to several mm. When the absolute value of the differential

position is above this parameter, all the Gantry drives are disabled.

At the top of the EAS menu click . The EAS Tool Terminal opens.

Enter the commands shown in the screen capture to operate the Slave drive (USB2).
Note that if the Slave drive is not enabled, the Master drive cannot be enabled. This is
a safety feature, because once the gantry controls have been connected, the Master

depends on inputs from the Slave, and without them, motion is not controlled.

Elmo Application Studio Tool

[ Terminal ¥ P 3 & H [use2 ;[

Close the Terminal.
Once the appropriate software switches are enabled, there is a link between the

drives. The yaw control loop is active and the velocity/position loops will be tuned for

the plant.
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4.2.5 Configuring the Gantry Controller

To configure the Gantry Controller:

1. In the Tuning wizard, click Velocity & Position.

EAS is automatically configured to set FP[1]=0, FP[3]=0, and PX =0 when starting
the identification. This is necessary, because a result of a position difference will
immediately cause the yaw control to try to correct it, which may produce
uncontrolled motion.

While the Slave drive is enabled in Current mode, all Velocity & Position tests are
performed from the Master viewpoint.

2. In the Gantry Identification tab, verify that the safety limits (maximum yaw position
error and maximum position error) are acceptable. The appropriate proper values for
both should be several cm. If uncontrolled motion occurs, the gantry drives will shut
off when these limits are reached.

3. When the safety limits have been set, click Run Experiment. The Magnitude and
Phase graphs are drawn. Select other values of the Current Level to produce

converging graphs. When satisfied proceed to the next step.

[ Expert Tuning - Velocity and Position

Plart Collection G & | Plot Type [Veiacky Plart. =] & Bode O Nchols /Gantry Identificationi | Gantry Deson | Idertfic 4 ¥
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S o
‘-mmm i i e Position Limits
L 0 Pt 103 130 } Mazimum Yaw Postion Eor ert] 10000,
E e . ——
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o —— i
. kst il L el Fun Expermment.|
. L
o N
— i Sl T4 N
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/.
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553 .
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Frequency, [Hz]
Phase, [degree]
171
0 fjmmm
—
—t i
‘\ Do __
00 \\\
eIy
T
s
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4, Click the Gantry Design tab. Select the following:

a. Plot type should be set to Velocity Open Loop.
b. Select which Plants are suitable for the design in the Gantry Design window.
C. Select from the Objective design options, and choose Advanced Gantry

Velocity Filters, depending on the Objective design options selected. For
further details, refer to the section 4.1.8 Velocity Loop Design on page 201.

5. Click Make Design. The above Nichols graph or similar is produced for the various

Plants selected. In addition, the Achieved Gantry Performance statistics are shown in

the lower right column of the window.
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6.

Select the following:

a. Plot type should be set to Position Open Loop.

b. Set the Gantry Velocity Tuning as shown in the screen capture below, the

same settings as for the Velocity Open Loop.

C. Set the Gantry Position Tuning as shown in the screen capture below, the

same settings as for the Velocity Open Loop.

d. Set the Advanced Gantry Velocity Filters as shown in the screen capture

below.
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Note:

Click Make Design. The above Nichols graph or similar is produced for the various

Plants selected. In addition, the Achieved Gantry Performance statistics are shown in

the lower right column of the window.

Make sure that the Slave is switched to ON.
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8. In the Identification tab, check that the safety limit (maximum position error) is
acceptable. The appropriate proper values are several cm. If uncontrolled motion
occurs, the gantry drives will shut off if the gantry motor moves farther than this limit
allows.

9. Click Run Experiment. The Sine sweep cannot be used with the Gantry.

10. Click Run Experiment. The Sine sweep cannot be used with the Gantry.

11.  Click the Velocity tab and set the following:

a. Automatic Tuning parameters required by the system.

b. Advanced Filter parameters as necessary depending on the Objective design
options selected.
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Click Make Design. The Bode graph is drawn and the Achieved Performance statistics
are displayed as shown above.
Notice that a new set of Plant #0X graphs are displayed in the Plant Collection. The

Gantry Plants are grayed and cannot be changed.
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13.  Select Position Open Loop for the Plot Type.
14. Click Make Design to produce the Nichols graph for the two Plants selected by the

Position Open Loop.

Expert Tuning - Velocity and Position

Plart Collection & (@ | Fiot Type [Postion Open Loop ~| © Bode & Nichols

) @ |Plert 807 | Automatic Tuning by Loop Shaping
et 73 Bandwdinfel [ 8 © 0

Phase Margin [Deg] Eie) 0

Gain Margi [4B) 2 @ ]

Make Design
Manual Tunning

Controller Parameters Scheduling
Controler Gain - KP[3] [md/sec) 575 4

Velocty " [Positiori | Gain Scheduling

(& [ Plant 502

®e®

-2 [ Plant #03
-2 [ Plert #:04
«bd [ Plant #05

----- 4 [ Plart #06

Advanced Filters

= 1 Frst Flter

11 Feer Type Disabled

2 Second Fiter _

21 Fiter Type Disabled
B 3.Third Filter

3.1 Fiter Type Disabled
= 4 First Feedback Flter

Get From Dive Aoply |

-ea Achicved Perfomance
Bandwdh (H2)  [T150 Stable Loop @
Phass Margin [Deg] 731
Sy | { 1 I 1 ] I 1 5

360 35 270 225 180 135 80 45 0 Gain Mergin (B 195
| Phase, [degree] Step Response Test RnTest |

-'

15. The Nichols graph is draw as shown above. If satisfied with the results, save the

configuration.

4.2.6 Error Mapping (Correction)

Most of Gantry systems are rigid, and if the sensor and mechanics are not perfectly aligned,
the gantry (Yaw) control will continuously cause bridge misalignment, countered by
excessive current in the system to force rearrangement of the bridge. To prevent this
situation occurring, ElImo recommends using error mapping to correct the misalignment
between the Master and the Slave. The following procedure explains how to perform the
error correction in the gantry system.

To utilize Error Mapping on the Gantry it is necessary to perform the following:
1. Cancel the operation of the Yaw Control using the command US[4]=0.

2 Set FP[1]=0; FP[3]=0; PX=0

3. Set UM=5 to enable master position mode.

4

Perform Homing:

a. Set command OV[54]=3. This will redirect the index signal so that all three
sockets are homed with the Master’s actual feedback.

b. Reset positions by entering the commands FP[1]=0; FP[3]=0; and PX=0.

C. Perform DS402 homing on the gantry Master using index or index+limits.
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d. If a G-MAS is connected to the drives, use the G-MAS to perform Homing.

Perform Error Mapping:

a. Run the error mapping procedure (refer to section 4.2.6.2 Code for Error
Mapping Procedure). It may be adapted and used on any gantry. Please note
that it is programmed for a gantry with an index signal and limit sensors.

b. The errors are mapped in relation to Socket 3. The value for each index should
be the gantry error (stored in WS[35])

Perform Motion testing:

a. Reestablish yaw control using the command US[4]=100.

b. To test and tune the yaw controller use the command
TW[14]=<step size>.
This will provide the yaw controller with a step command, which can be
monitored on the Recorder and corrected.

C. Set the step to zero again by issuing the command TW[14]=0.

After the above steps have been completed, the following steps can be performed to

tune the gantry yaw control:

a. Home the system.
b. Enable error mapping by running the error mapping procedure.
C. Run the system at low speed over the entire span and:

Check the Currents.

If there are high currents in one direction and low currents in the other direction, or if
currents are generally high, examine the error mapping procedure. The procedure is
not functioning correctly.

Make sure that the yaw control is small (~0) in both directions, forward and back.

d. When the system is running smoothly, the current limits and PWM may be
returned to their operational values (but never exceed maximum).

e. When both homing and error mapping have been proofed, both loops can be
tuned for optimal performance with the operational current levels, voltage
and gains.

For further details refer to the Chapter Error Correction in the Gold Drive Administration
Manual.
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To compare performance before and after error mapping, use the recorder to record

the relevant parameters as seen in the figure below:

4.2.6.1 Error Mapping Results Example

1.

Socket 3 Position
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4.2.6.2 Code for Error Mapping Procedure
##start
#define SPEED 100000
#define HOMING SPEED 40000
#define GRID FACTOR 14
#define GRID 16384
main ()
function main ()
us[41=0 // Disable yaw control before homing
pcll]=0 // Disable error mapping before starting procedure
home () // Function for homing gantry
map () // Function to map the gantry mechanical errors
pcll]=1 // Command to arm error mapping
us[4]1=100 // Start yaw control
// Run test
wait (1000)
pa=vh[3] ; bg ;
until (ms!=2)
pa=0 ; bg ;
return
e et
// Function map ()
// - Map the gantry differential error on a defined grid.
// - For each grid point, the magnitude of the gantry differential
// error equals (X2 position) - (X1 position)
// - The function measures the differential error twice,
// first time while running in the positive direction, and
// second time in the negative direction.
// - The final error mapping value is the average value of the
// two measurements.
/) e
function map ()
int 1
// Power on (if not powered)
// NOTE: Slave axis must be on to power the master axis.
if (so!=1)
mo=1
end 1if
until (so==1)
// Set up PC[] array
pcl3]=2 // Command for using ET[n] table
pcl2]1=3 //
Command for error mapping on socket 3
pc[6]=GRID FACTOR // Sets the grid to 2”GRID_FACTOR
pcl4]=1 // Low index of correction table
pcl[5]=(vh[3]/GRID)+1 // High index of correction table
pcl71=0 // Starting position on grid
// Loopl: Go over each grid point, and measure the differential error
sp=SPEED
gpl[1]=0 // The first error mapping point must be position 0
for i=2:1:pc[5] // The loop begins from the second point
pa=(i-1) *GRID // Command to go to grid point [i-1]
bg
until ((ms!=2) || (sr&0x10000000)) // Wait for end of motion (or limit)
wait (700) // Wait 700mS to stabilize
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gplil=ws[35] // Set error mapping value for point [i]
// (ws[35] stores the (X2pos)-(Xlpos) )
end

// Go to software limit

pa=vh[3]
bg
until (ms!=2)

// Loop2: go over each grid point in the reverse direction, and measure

the
// differential error. For each point, calculate the average value between
// loopl reading and this reading
for i=pc[5]:-1:2
pa=(i-1) *GRID // Go to grid point [i]
bg
until ((ms!=2) || (sr&0x10000000))// Wait for end of motion (or limit)
wait (700)
gplil=(gplil+ws[35])/2 // Error mapping value[i] = the average
between
// this and the previous reading
end
gpl(pcl[5])]1=0 // Set the last (virtual) point to O
return
/) e
// Function home ()
// — Open software limits
// - Home on RLS using HF[] commands
// — Home on Index using HF[] commands
// - Capture FLS and set software limits
/) mm e

function home ()

RLS)

// Disable the drive
mo=0

// Open the software limits to max
vh([3]=h1[3]
v1[3]=11[3]

// Reset socket positions
fp[1]1=0;£fp[3]=0

// Configure HF[] array for RLS capturing

hf[10]=3 // Set socket 3

hf[2]=0 // Bbsolute value setting

hf[5]=3 // When the event occurs, set PX=HM[2]
hf[3]=7 // Event on RLS

hf[4]=0 // Arm the homing function

// Power on (if not powered).
// NOTE: Slave axis must be on to power the master axis.
if (so!=1)
mo=1
end 1if
until (so==1)

// Check if RLS reached. If so, move relative 10,000 counts (away from
while (ip&0x80)

// Move towards RLS and reset position
sp=HOMING SPEED

pa=vl1[3]
bg
until (hf[1]==0) // Wait until the limit has been captured
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return

// Wait 200mS
wait (200)

// Configure HF[]
hf[3]=3

hf[l]=1
pa=vh[3]
bg

until (hf[1]==0)

// Wait 200mS
wait (200)

// Configure HF[]
hf[3]=5

hf[5]=2
hf[1l]=1
pa=vh[3]
bg

until (hf[1]==0)

// Disable servo
mo=0

array for index capturing
// Event on Index
// Arm the homing function
// Move towards software 1

// Wait until Index has be

array for FLS capturing
// Event on FLS
// When the event occurs,
// Arm the homing function
// Move towards software 1

// Wait until index has be

// Set software limits relative to home position

vh[3]=hf[7]-1000
v1[3]=0
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4.3 Single Axis Motion

Motion
Status Area - Motion

Position[cnt]

Velocity[cnt/sec]

Active Cumrent[Amp]

Reactive Cument[Amp]

Status Area - 10

Bit Mumber 1 2 3

Functions

Digtal Inputs

Digital Outputs
Mation Area

Drive Mode

Position | Velocty | Cument

Motion F'alalmeter . .

Accel [ont/sec”™2]

Decel Jent/sec™7]

Stop Decel [cnt/sec™2]

Smooth[msec]

Speed[cnt/sec]

Speed % 100 (=) ]

0 Pos.Emar|cnt] 0 Drive Enabled
0 Vel Emoriort/sec] 0 O
0 Mation Status: Mone
0 Last Driver Fault : MNone
Program Status:  Mone

4 5 6 14 15 16 Safety Inputs

5T 5TO2

Fiefre

I ! |

Drive Enable

Sine References

PTP Maove Absolute[cnt] PTP Mave Relativelont]

0 0 =3 ’ << ] [ - ]
D[] Repettive [T Repetitive
o 0 Repetitive Dwell Time [msec]

0 Jogging

® el [ @i 5P

This window allows you to perform all forms of single axis motions.

Select the desired control method, enter the required motion parameters and start motion.

A display of the inputs and outputs of the system allows the user to monitor other system

status information that may influence the motion.

Before you command motion using this window, you should complete any

motion related configuration of the drive. Such configuration includes tuning the
control parameters, setting limits and configuring inputs and outputs.

4.3.1 Screen Areas

The Motion screen is divided into two status, and a single motion, areas:

Status Area - Motion

Displays the status of motion related parameters in numerical

values, text and graphic display, as applicable for each monitored
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parameter

Status Area - 1/0 Graphic display of the status of the inputs and outputs of the
drive

Motion Area Set motion parameters and command motion.

4.3.2 The Motion Area

To explain the Motion Area and its parameters, it is necessary to explain the principle of the
three cascading control loops; Position Loop, Velocity loop, and Current Loop, displayed in
Figure 4.4.

o o |
‘N1 s

I

Al

Position Controller Velocity Controller Current Controller
Pe Ic F
Bo Kp ,. Current Lot?p ;_’ 1 ,
+ & Commutation Js
Prl- B owp Sl '

PF

&X »»
K | >400 Hz D ) ]
G@| >100 Hz | DD

Figure 4.4 Three cascading control loops

When tuning a motor the motor and feedback parameters are defined, dependent on the
motor limits and protections, and the Current response characteristics required, to produce
a customized Current Controller design. Similarly, the Velocity and Position response
characteristics required are identified, to design the customized Velocity and Position
Controllers Each of these Controllers consists of a loop.

The position controller comprises of a proportional gain, cascaded over the speed controller,
and is implemented as a cascaded loop, where the inner loop is the Velocity Controller and
the outer loop is a simple gain.

The defined motion activation in the EAS Motion Area, therefore depends on the loop
selected to insert the motion, and the type of motion.
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b otion Area
Drive Mode Position Loop % | Speed Units: | cntdzec w Drive Enable
Position | ‘elocity | Curmrent Sine References
b ation Parameter FTP kove sbzolute[cnt] FTF Move Relative[cnt]
hecel [ont/sec™2] 0 0 0
Decel [ent/zec™2) 0 0 [ 3 ] [ £d- ] [ NN ]
Stop Decel [chtisec™2) ] Fepetitive Fepetitive
Smooth[mzec) ]
s
Speed[cntdzec) 1] e

posc LS e

The Motion Area in the EAS application is where motion activation is performed. The Drive
Mode selected in which the motion activation is to be performed, depends on the optional
loops:

ation Area

Drrive Mode Pozition Loop %

Position | ‘Velocity |[Welocity Loop
Current Loop

b otion Parameter Stepper

Before starting motion, select the following options (more details below):

Drive Mode The drive can control the motor using current loop, velocity loop,
position loop, or stepper. Each control mode allows different types of
motion and results in different motion characteristics. When a high
order control loop is selected, all the loops of lower order are also
active. For example, in position loop mode, the velocity loop and
current loop are also active.

Speed Units Select the units in which speed is entered and displayed by EAS

Motion tabs Use Position, Velocity, Current, or Sine References commands. The
available options change according to the selected drive mode.
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4.3.3 Selecting the Drive Mode

From the drop down menu Drive Mode (UM), select the desired control mode for the
motion:

e Position loop
e Velocity loop
e Current loop
e Stepper

The Drive Mode corresponds with the UM described in the Command Reference. Note that
the drive must be disabled before changing the user mode.

4.3.3.1 Position Loop Mode

When Position Loop is selected from the User Mode list, the Motion Area appears.

b otion Area
Dirive Mode Position Loop % | Speed Units: | ent/sec w Drive Enable
Poszition | “elocity | Curent Sine References
b otion Parameter FPTP Move Absolutelcnt] PTP Move Relative[cnt]
Aecel [ontsec”2] 0 0 0
Decel [cnt/zec™2] ] 1] [ 3 ] [ <4 ] [ 33 l
Stop Decel [chtdsec™2) 0 Repetitive Repetitive
Smioathmeec) 0
Jogging

Speed[cntdsec]

Speed % meE 0 @ EEB Stop

To enter values to the Motion Area

1. Select the Speed Units you will use.

2. To enable the drive click Drive Enable. The button will become Drive Disable.
3. When the position loop is closed, the lower order control loops are also closed.
4., You can set a position command or profile, velocity and current commands.

4.3.3.1.1 The Position Tab

Motions commanded in the position tab are performed by calculating a position command
and closing the position loop. A jogging command sent from the Position tab is not the same
as jogging in the Velocity tab. When you start jogging from the position tab, a position
profile is generated according to the acceleration and speed parameters and the position
loop works to minimize the position error.

Motion Parameters Acceleration, deceleration and stop deceleration are the same
as AC, DC and SD (see command reference) in the units selected
above. Smooth factor is SF and the speed is SP in the units
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Speed %

PTP Move Absolute

PTP Move Relative

Jogging

Stop

For example:

selected.

Multiply the speed by the percent entered. Enter the desired
number or use the bar to change the speed between 20% and
200% of the number entered above. The change will take effect

the next time you click on a Start Motion button. You
can change the speed on the fly during point-to-point or jogging
motions.

Enter a single absolute target or two targets. Click the Start
Motion button to start a point-to-point motion to the selected
target. You can click on the other target’s Start Motion Button
to change the target on the fly. You can also enter a new target
and click the button again to change target on the fly.

Enter the absolute value of the distance you want the motor to
move from its present location. Click the right pointing Start

Motion button to move in the positive direction. Click

the left pointing Start Motion button to start motion in
the negative direction.

Click one of the Start Motion buttons to start motion in the
direction you want. Check the Run Held box if you want the
motor to keep moving only as long as you keep the left mouse
button pressed over the start motion button. If you check this
box when motion is already in progress, the motion will
continue until you either click the Stop button or click and
release one of the Start Motion buttons.

Clicking the Stop button will stop the motion in progress using
the defined stop deceleration.

‘Positioni| Velocty | Cument Sine References

Muuti;un F‘.:%lﬁm&t&r

Accel [ont/sec™2)

Decel [cnt/sec™2]

Stop Decel [ont/sec™2]
Smoothmsec]
Speedlcnt/sec]

Speed % 100 (=

Pt I"."Ic.:ve Abzoluteont] PTP Maove Relativelcnt]
100000000 o [ = | D
100000000 | =) =) =)
100000000 Repetitive Repetitive
0
10128000 99"
@ [w] [ m@mhn |Stop
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The result produced can be seen from the wave form below:
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4.3.3.1.2 The Velocity Tab for Drive Mode = Position Loop

The Velocity tab looks very similar to the Position tab without the point-to-point motions
controls.

totion Area
Diive Mode Posion Loop | Speed Units Diive Enable
Poasitian. Velnt:|ly| Current | Sine References |
I otion Parameter

Accel [entfzec”2] I:l
Decel [cht/sec™2] I:l
Stop Decel [cntisec™2) I:l
Smooth{meec] I:l
Speed[ont/zec] I:l Jogaing

iz wo v © riiil Ser

Though the functionality of the Jogging buttons is the same as described in the Position tab,

the motion is generated in a different way, using the velocity command and velocity closed
loop. The speed entered in this tab is JV and not SP.
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For example:

Meotion
Status Area - Motion
Posttion]crt] 493477 PosEmorfont] | 0| Drive Disabled
Velociylort /sec] 0| Vel Emoricrt/sec] | 0| O
Active Cument[Amp] DDE. Motion Status:
Reactive Curert[Amp] Dﬂﬂ Last Driver Fault ©  None
Program Status: Mo user program is ready to nun
Status Ares - 10
Eit Mumber 1 2 3 4 5 & 14 15 16 Safety Inputs
Functions GP IGN IGN IGN IGN IGN IGN  IGN ST01 STO2
Digtal Inputs ® & & © ® @ B e @ @
Dgtaioupts [ 1 [ [ B B B
Mation Area
Drive Mode Speed Units: [cmfsec v| [ Dirive Enable I
|
Mation Parameter
Pocel fent/sec™2) 100000000/
Decel fent/sec™2] 100000000
Stop Decel Jort/sec™2] | 100000000|
Smoothjmsac] ﬂ
e
e ey of [l
Speed % e U @ [ == 7 Run | Stop
Held
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4.3.3.1.3 The Current Tab

Use this tab for torque commands.

Mation Area

Dirive Enable

cnt/zec W

Speed Units:

Pogition Loop w

Drive Mode

Puozition |

Sine References

=
o
=)
L]
2=

Torque Command Parameters

[ sett |

0

Tarque Camnand 1 [Amp]

[ set2 |

0

Torgue Command 2 [&mp]

[ get3 |

0

Torgue Command 3 [Amp]

Stop

Enter the required torque command in Amperes and click Set 1, Set 2, or Set 3.

The Stop button stops the motor.

The results should be similar as shown the following recording:
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4.3.3.1.4 The Sine References tab in Position Loop Mode

This tab tests the motor using sinusoidal motion, with the motor partially rotating in one
direction and then reversing.

Mation Area
Drive Mode Position Loop % | Speed Units: | cntdzec w
Fosition | Welocity | Curent© Sine References

Sine References Parameters Command Reference
Amplitude of high frequency [cntdzec) 0 Injection Point az:
Frequency of high frequency signal [Hz] 0 Mo s
Amplitude of low frequency [ont/zec] 0 [ RunHeld
Frequency of low frequency signal [Hz] 0|
Offzet of signal [cntdsec] ]
Slope of affzetlcntysec] 0 StOP

Enter the frequency and offset parameters to Record (using Recorder) the specifically sinusoidal form

corresponding to the motor’s tether movement. Enter the Sine Reference Parameters and then select
from the options at the right side of the tab.

Amplitude of high
frequency

Frequency of high
frquency signal
(Hz)

Amplitude of low
frquency

Frequency of low
frequency signal

Offset of signal

Slope of offset

Command Reference
Injection Point as;

[] Run Held

The input which produces a maximum graph slope at the high frequency. Refer
to the examples in Figure 4.5 and Figure 4.6.

The highest frequency of the main Sine waves. Refer to the Active Current sine
wave frequency examples in Figure 4.5 and Figure 4.6.

The amplitude of the sine wave at the lowest input frequency. Refer to the
Velocity and Position graph examples in Figure 4.5 and Figure 4.6.

The frequency of the lowest frequency waves.

The offset of the signal from 0, where the sine reference slope begins. Refer to
the Velocity and Position graph examples in Figure 4.5 and Figure 4.6.

The slope of the offset, if not flat from 0. Refer to the Velocity and Position
graph examples in Figure 4.5 and Figure 4.6.

Select whether the Command Reference Injection Point is by default from zero
(None), Current or Velocity. This is usually set to Current or Velocity.

Click the checkbox next to Run Held, if the motion is to be continuous.

Click Start to start the sinusoidal motion and perform Record.
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4.3.3.2 Velocity Loo

When “Velocity Loop” i
following appearance:

tation Area
Drive Maode

Yelocity | Cunr

totion Parameter

Accel.[cnt/zec”2]

Decel [cntfsec™2)

p Mode

s selected from the User Mode list, the Motion Area has the

% | Speed Units: | cntdzec

Welocity Loop

Drive Enable

eht Sine Aeferences

Stop Decel [cntfzec™2] 0

Smooth[meec]

Speed[cht/zec)

Speed %

Select the Speed Units
changes to Drive Disab

When the velocity loop

Jogging

Stop

Run

s 0 Held

O

*)

you will use. To activate the drive, click Drive Enable. The button
le.

is closed, the lower order current control loop is also closed. You can

now set a velocity command or profile, and current commands.

4.3.3.2.1 The Velocity Tab

This tab is used for jogging motions using closed velocity control loop.

Motion Parameters

Speed %

Jogging

Stop

Acceleration, deceleration and stop deceleration are the same as AC,
DC and SD (see command reference) in the units selected above.
Smooth factor is SF and the speed is JV in the units selected.

Multiply the speed by the percent entered. Enter the desired number
or use the bar to change the speed between 20% and 200% of the
number entered above. The change will take effect the next time you

click on a Start Motion button. You can change the speed on
the fly during jogging motions.

Click one of the Start Motion buttons to start motion in the direction
you want. Check the Run Held box if you want the motor to keep
moving only as long as you keep the left mouse button pressed over
the start motion button. If you check this box when motion is already
in progress, the motion will continue until you either click the Stop
button or click and release one of the Start Motion buttons.

Clicking the Stop button will stop the motion in progress using the
defined stop deceleration.

The results should appears shown below:

Table of Contents  |www.elmomc.com

245



http://www.elmomc.com/

246

Elmo Application Studio

MAN-EAS (Ver. 1.002)

L@

e T T—

Zoom  Analyze Tools

& scope

BAPES X es»=Ha

urent Command [A]_ Active Current [A]

Position_Total Positon C

i
005 0.052861

0,743

Socket 4 Velocity.

13526

: S
= N EEERRARE e s e Mv ‘
| i Lot g
: T
¢ FRNIREEERIARRCC t
=] Ren =enunBRRRRSS i
m  CREEERREEE RIS o > m
it 3
Ul ey 5se=ssasnnnn |
‘ r : BEu=— R
g o S s ] X
s | T T .
R
Nikes=

00034005

—a3T1%4

10,0090

—as7am

120000

120000

0.0034005

: lJlll.l =] 2l
g llll..l‘l,.‘l“lu“ M
m H\..I.Il| W m
: T e
S0 .I.Ill!llljll!l M,
B
w lllIll||LIlll|h.MH W
FAnE 250 !
£ e R aNR Al :
R
3 g - n
i iR =
-  IRIERARERRRASRESS —
] T ,
g
i}
g

T

=

| www.elmomc.com

Table of Contents


http://www.elmomc.com/

247
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cht/sec

Speed Units

Welocity Loop

Elmo Application Studio
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Use this tab for torque commands:
totion Area
Drive Mode

4.3.3.2.2 The Current Tab
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4.3.3.2.3 The Sine References tab in Velocity Loop Mode

This tab tests the motor using sinusoidal motion, with the motor partially rotating in one
direction and then reversing.

tation Area

Diive Mode

Welocity

Yelocity Loop % | Speed Urits: | cnt/zec v

Drive Enable

Current - Sine References

Sine References Parameters

Command Reference

Amplitude af high frequency [ont/zec] 0 Imection Point az:
Frequency aof high frequency signal [Hz] 0 None B
Amplitude af law frequency [ontdzec) 0 [] RunHeld
Frequency of low frequency signal [Hz] ]
Offzet of signal [cntdzec) 0

Slope of offzet{cnt/zec] 0 StDP

Enter the frequency and offset parameters to Record (using Recorder) the specifically sinusoidal form

corresponding to the motor’s tether movement.

Amplitude of high

frequency

Frequency of high
frquency signal (Hz)

Amplitude of low

frquency

Frequency of low
frequency signal

Offset of signal

Slope of offset

Command Reference
Injection Point as;

MHone v

[ Fun Held

The input which produces a maximum graph slope at the high frequency.
Refer to the examples in Figure 4.5 and Figure 4.6.

The highest frequency of the main Sine waves. Refer to the Active Current
sine wave frequency examples in Figure 4.5 and Figure 4.6.

The amplitude of the sine wave at the lowest input frequency. Refer to the
Velocity and Position graph examples in Figure 4.5 and Figure 4.6.

The frequency of the lowest frequency waves.

The offset of the signal from 0, where the sine reference slope begins. Refer
to the Velocity and Position graph examples in Figure 4.5 and Figure 4.6.

The slope of the offset, if not flat from 0. Refer to the Velocity and Position
graph examples in Figure 4.5 and Figure 4.6.

Select whether the Command Reference Injection Point is by default from
zero (None), Current or Velocity.

Click the checkbox next to Run Held, if the motion is to be continuous.

Click Start to start the sinusoidal motion and perform Record.
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4.3.3.3 Current Loop

In this mode, only the Current tab is available. Refer to the above sections for instructions on

how to use it.

The result displayed shows the Current injection on top of the Current mode as shown

below.

-_——

———

8l Scope

B8

Zoom Analyze Tools
RAPE A EHS

Posit

osition Command

Time(sec)

0.4263 B
0 0ot 002

i =y = ey -+ ps o -
0% 007 008 009 01 o 012 013 04 015 0 017

o 008 009 01
Time(sec): Dx=0.085, Dy = 1E+05, 1Dt="118 Hz.

4.3.3.3.1 The Sine References tab in Current Loop Mode

When the Current is injected to the Current Loop mode

Enter the frequency and offset parameters to Record (using Recorder) the specifically sinusoidal form
corresponding to the motor’s tether movement.

Main Sine Signal
Amplitude (Amp)

Main Sine Signal
Frequency (Hz)

Carrier Sine Signal
Amplitude (Amp)

Carrier Sine Signal
Frequency (Hz)

Signal Offset

Signal Offset Slope

The input which produces a maximum graph slope at the high frequency.
Refer to the example in Figure 4.5 and Figure 4.6.

The highest frequency of the main Sine waves. Refer to the Active Current
sine wave frequencies in Figure 4.5 and Figure 4.6.

Changes the slope of the offset wave, introducing an extra signal amplitude
which causes the main slope to appear wavy as shown in Figure 4.7 and
Figure 4.8.

Changes the sine signal frequency of the slope by introducing an extra signal
as shown in Figure 4.7 and Figure 4.8.

The offset of the signal from 0. Where the sine reference slope begins. Refer
to the Velocity and Position graphs in Figure 4.5 and Figure 4.6.

The slope of the offset, if not flat from 0. Refer to the Velocity and Position
graphs in Figure 4.5 and Figure 4.6.
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Command Reference
Injection Point as;

[ Fun Held

Select whether the Command Reference Injection Point is by default from
zero (None), Current or Velocity.

Click the checkbox next to Run Held, if the motion is to be continuous.

Click Start to start the sinusoidal motion and perform Record.

The Sine References are adjusted to produce a slope as shown in Figure 4.5.
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Figure 4.6: Current injection on Current mode with slope measured at 294 Hz
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4.3.3.4 Stepper Mode

In stepper mode, there are two tabs.

kation Area

Cirive Mode Uriits: cht » Drive Enable
Stepper | Curent Sine References

totion Paramneter PTF Move dbzolute[cnt] PTF Morve Relativelcnt]
Aecel/Dec [ent]/sec"2] 0 0 0
Stop Decellcht/sec™2]] 1] 1] [ i ] [ ci- ] [ 5 ]
Speed[cnt/sec] n Fepetitive Repetitive
Speed % 100)=) 0] *

Jogaing

Cur.% of CL 200 @® Fi Stop

4.3.3.4.1 StepperTab

In the stepper tab, you can command point-to-point and jogging motions using the motor as
a stepper motor. Select the position units from the Units list.

Motion Parameters Acceleration, deceleration and stop deceleration are the same as
AC, DC and SD (see command reference) in the units selected
above. The speed is SP in the units selected.

Speed % Multiply the speed by the percent entered. Enter the desired
number or use the bar to change the speed between 20% and
200% of the number entered above. The change will take effect the

. . . Ee

next time you click on a Start Motion button. You can
change the speed on the fly during jogging or point-to-point
motions.

Current % of CL Current percentage of the Current Level.

PTP Move Absolute Enter a single absolute target or two targets. Click the Start Motion
button to start a point-to-point motion to the selected target. You
can click on the other target’s Start Motion Button to change the
target on the fly. You can also enter a new target and click the
button again to change target on the fly.

PTP Move Relative Enter the relative value of the distance you want the motor to
move from its present location. Click the right pointing Start

. 3 . e S .
Motion button to move in the positive direction. Click the

left pointing Start Motion button to start motion in the
negative direction.

Jogging Click one of the Start Motion buttons to start motion in the
direction you want. Check the Run Held box if you want the motor
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Stop

to keep moving only as long as you keep the left mouse button
pressed over the start motion button. If you check this box when
motion is already in progress, the motion will continue until you
either click the Stop button or click and release one of the Start
Motion buttons.

Clicking the Stop button will stop the motion in progress using the
defined stop deceleration.

4.3.3.4.2 The Current Tab in Stepper Mode

The current tab for stepper mode looks the same as the current tab in the other modes. The

difference is that the current command in stepper mode will only excite a single motor
phase and the motor will turn until it arrives at a stable position and stop there, held by the

commanded torque.

4.3.3.4.3 The Sine References tab in Stepper Mode

This tab tests the motor using sinusoidal motion, with the motor partially rotating in one
direction and then reversing.

Mation Area

Drive Mode

Stepper

Stepper v Unitz: cht v Drive Enable

Curent " {Sine References

Sine References Parameters

Command A eference

Arnplitude of high frequency [cntfzec] 0 Injection Paint s
Freguency of high frequency zignal [Hz] 0 Haone '
Amplitude of low freguency [ontdzec) 0 [] RunHeld
Frequency of low frequency signal [Hz] ]
Offzet af zsignal [cntdzec) 0

Slope of offzet[cnt/sec) 0 St'DFJ'

Enter the frequency and offset parameters to Record (using Recorder) the specifically sinusoidal form

corresponding to the motor’s tether movement.

Amplitude of high
frequency

Frequency of high
frquency signal (Hz)

Amplitude of low
frquency

Frequency of low
frequency signal

Offset of signal

The input which produces a maximum graph slope at the high frequency.
Refer to the examples in Figure 4.5 and Figure 4.6.

The highest frequency of the main Sine waves. Refer to the Active Current
sine wave frequency examples in Figure 4.5 and Figure 4.6.

The amplitude of the sine wave at the lowest input frequency. Refer to the
Velocity and Position graph examples in Figure 4.5 and Figure 4.6.

The frequency of the lowest frequency waves.

The offset of the signal from 0, where the sine reference slope begins. Refer
to the Velocity and Position graph examples in Figure 4.5 and Figure 4.6.
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Slope of offset The slope of the offset, if not flat from 0. Refer to the Velocity and Position
graph examples in Figure 4.5 and Figure 4.6.

Command Reference Select whether the Command Reference Injection Point is by default from
Injection Point as;

zero (None), Current or Velocity.

[] RunHeld Click the checkbox next to Run Held, if the motion is to be continuous.

Click Start to start the sinusoidal motion and perform Record.

4.3.4 The I/0 Status Area

The 1/0 monitor shows the status of the digital inputs, outputs and Safety Inputs (STO) of the
drive. Note that the inputs and outputs should be configured in the 1/0 control tool.

Statuz frea - [0
Bit Mumber 1 2 3 4 ] = 14 15 16 Safety Inputs
Functionz 5TO1 STOZ
Drigital Inputs £y £y

Drigital Outputs

Click the digital output controls to turn the outputs on or off.

4.3.5 The Motion Status Area

Statuz Area - kMotion

Pozition[cht] ] Poz.Emar[cht] ] Dirive Enabled
Welocity[cht/zec] ] Yel Errorfontdsec) EI |®
Active Currentf&mp) 1] h ation Status: Maone

Reactive Current[Amp] n Last Driver Fault: Mone

Program Statuz: Maone

The motion status area allows viewing the motion information at a glance.
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4.4 Multiple Axis Motion
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= Velocily [o - -
=] Seript Manager ’ N

#elive Curent [0 | ] | | ) [ | | | ) [ | \

mp]
& Enable ®  Enable #  Enable & Enable ®  Enable #  Enable & Enable ®  Enable

Speedz 0 G | | | | [ | | [ | [ |

- Parameter Explorer

Record time
0.737 sec =
Options

Signals

FTF &bsolute

Chart

= =
b4

< <
A
o
7
o

PTP Relative
e B < || > el < | > < || > el < | >
Jogging [] Run Held Fiun Held Fun Held Fun Held Fiun Held Fun Held Fun Held Fiun Held
- | > - || 2> << || 2> - | > - || 2> <« || > - | >

Current [Amp]

0 v
s B b Lo B o Lo

Stop Stop Stop Stop Stop Stop Stop Stop [
& Profiler 0 Profiler @ Prafiler §  Profiler & Profiler @ Prafiler & Pafiler & Profiler -2 ," i
1} 5 10
Terminal @ B 5 &5 H 01601 ~ H Status Monitor b ar e '» I X & &
b . ‘ Target ‘ signal ‘ value | Unit |Q
1 | N ~ (None) = ! ]
2 | A ~ | (None) =
3 = T ~ (None) o F
4 -W MNfs ~ [None) v.
57 S~ ~ (None) -
57'-92 NfA » (None) -
P | | M ~ (Mone) = =

In the Multiple Axis Motion window, you can define the parameters for a group of axes. If
you have defined a number of single axis drives, and on condition that, the drives are
hardware linked, you may now link the motion of the drives within EAS, using the Multiple
Axis Motion parameters.

The Multiple Axis Motion window can control up to eight separate axes, and if less
displayed, the remaining axes are disabled.
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4.4.1 Parameters Table

The Multiple Axis Area consists of the following parameters table.

l Multiple Axes Motion

256

goisName faienicol | [ris | | | | | | [ne |
Parameters v | | | | | | | | |
view area
Posiion | | | | | | | |
Urits e  CU | [ | [ | [ | [ | [ | [on |
elosiy | | | | | | | |
Actve Current | | | | | | | | | | | | | | |
[&mp]
# Ensblz # Enablz # Enable # Enable # Enable # Enable # Enable # Enable
Speed % | [ | [ | [ | [ | [ | [ | | |
PTP &bzolute
Mod|fy \ B2 B B B3 B3 B B B
parameters
area PTF Relative
- || 2 g || 2 || 22 e il e il || 22 || o2 P | TS
Jogging Fiun Held Fiun Held Fiun Held Fiun Held Fiun Held Fun Held Fun Held Fiun Held
s B e B e E s R s RS i RS i RS i RS
Cuirrent [&mp]
S o o R R i i i
Stop Stop Stop Stop Stop Stop Stop Stop
w  Profiler w  Profiler w  Profiler w  Profiler w  Profiler w  Profiler w  Profiler W Profiler

Parameter Explanation

Axis Name

The name of the target defined by this application

Device Mode

Control Loop with the following options:
e  Position Loop
e Velocity Loop
e  Current loop
e  Stepper
With a default UM value of the servo drive

Position Position status indicator. Position of the driven object, the servo drive
position

Units Cnt/sec, RPM, or Electrical Degrees

Velocity For a group of axes, in MCS measurements this provides the velocity of

the TCP.

Active Current (Amp)

The active current flowing per drive, controller, or I/O

To enable the drive click Enable. The button displays Disable. The
button color changes from red to green.

Speed %

The percentage Speed is the absolute percentage of the velocity
without direction.

Multiply the speed by the percent entered. Enter the desired number
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Parameter Explanation

or use the bar to change the speed between 20% and 200% of the
number entered above.

PTP Absolute

Enter a single absolute target. The change will take effect the when you

-3
click on the Start Motion button. You can change the speed on
the fly during point-to-point or jogging motions.

PTP Relative

Enter the relative value of the distance you want the motor to move
from its present location. Click the right pointing Start Motion button

i
to move in the positive direction. Click the left pointing Start
Motion button to start motion in the negative direction.

Jogging

Click one of the Start Motion buttons to start motion in the direction
you want. Check the Run Held box if you want the motor to keep
moving only as long as you keep the left mouse button pressed over
the start motion button. If you check this box when motion is already in
progress, the motion will continue until you either click the Stop button
or click and release one of the Start Motion buttons.

Current (Amp)

Enter the minimum to maximum value of the current relevant to the
drive to allow smooth motion of the drive. This value should not be
more than the Current Level (CL) of the drive. The change will take

3
effect the when you click on the Start Motion button. You can
change the current on the fly during point-to-point or jogging motions.

Stop

Clicking the Stop button will stop the motion in progress using the
defined stop deceleration.

Profile icon

W Profiler

When the axis is selected as part of the multi-axes profile, the profile
for axis is selectable and adjustable. A green bulb displays showing that
the Profile is active.
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Therefore, for example, during the motion of axis controlled by a G-MAS, the Multiple Axis
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Motion window appears as.

> K
Updates |}

GMAS E‘

System -
Setup&Motion

& News Configuratien

JI Multiple Axes Motion

]
Quick Tools Ha H Recorder [ W #& |G01a01 -
J
Advanced Tools Ais Name  GO1.201 N/A N N/A N/A NA N/A Resclution
Expert Tools Device Mode  Postion & i 100.00 secipo »
i
=S 5 30—+ ————+——
" ExpertTuning Postion 13319112 [ ,
Ed Mation Units cnt/sec nt/sec ot crt /e nt/sec s e - 5 .
## Multiple Axes Motion Lo 1 ) by
= Velocty 0 Lo - -
= ScriptManager . i
Active Curent  -0.004445055 T
_ Parameter Explorer hmp] [ oo e
-t oi o
@ Disable | ® FEnable| @ Enable| @ Enable | @ FEnzble | @ Enable | @& FEnable| @ Enable Lo 1638 sec hs
Speed % 100 & [1o0 & [0 1 1 1 00 .
25 , T
PTP Absohde 0 - 0 5 10 =
PTP Relatve 0 - e I Mode
- [single <]
u‘_l == 10+ T Single
[
e ] Run Held Aun Held Fun Held Fun Held Run Held Run Held Run Held Run Held . ;l ”i ”””
L
<< || > s4——1-— e
[ee](z2] o
P
Curent [Amp] 01 - T
[
=~ » > » > - I
Lo
Stop Stop Stop Stop Stop Stop Stop =7 i .
Profiler Profiler Profiler @  Profier @  Profier J  Profiler Profiler
Terminal @ D 5 & W Status Monitor bd w %= '» B X 4 & GO1.a01 -

4.4.2 Units

The following table describes the units relevant to the various motors and stepper motors

available:
Mode Position Velocity
Position Mode cnt Cnt/sec
RPM
Velocity Mode Cnt/sec
RPM
Stepper Mode Cnt Cnt/sec
Electrical Degree Electrical Degree
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4.4.3 Profiler

The motion profile of multiple axes grouped drives, controllers, and I/Os, may be defined as
either NC or Distributed (Non-NC), with the appropriate operation mode applicable to each
possible variation.

The Profiler window displays the following.

Dirive Mode -F'Dsition Loop w | Speed Units
Position | “elocity Current | Stepper
Motion Parameter Parameter
PTP Abs. | PTP Relative Current
Accel [entfzec™2] . 1EIEIDDDl 1 0 0 a
Decel[ont/sec™?] | jooooooooo| - 2
_ 3
Stop Decel [cnt/sec” 2] 1000000000
Smoaoth[mzec] | D| 3
: 1]
Speedlcntdzec] | 10000 7
(*) Jogging Position Loop g
() Jogaing Yelocity Loop 10
I otion Status: Mo Motion
Last Drriver Fault : Maone
Program Status: Mo uzer program thread is running

The Drive mode has a number of control loop options, which depend on the enabled
movement, and behavior of the drives as a group.
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Profiler

Drive Mode | Position Loop v Speed Units |M
Position | Veloci Welacity Laop =
Current Loop
. Stepper
Fotion Parameter Parameter
" R PTP Abs.  PTP Relative  Current
Accel [cntizec™2] 1DDEIDDI 1 o a 0
Decel [ont/zec™2] 1 DDDDDDDDD! 2
L 3
s T
Stop Decel[cnt/sec™2] 1000000000 4
Smooth[msec] 0 5
—_— b
Speed(cnt/sec] 10000 7
(%) Jogging Position Loop 2
(3 Jogging Yelocity Loop 10
Motion Status: Mo Mation
Last Driver Fault : MNone
Program Status: Mo user program thread is minning

The following table details the dependence of these control loops and their movement.

260

Control Loop/ Position Loop Velocity Loop Current Loop | Stepper
Movement

PTP Absolute Movement Enabled Disabled Disabled Enabled
PTP Relative Movement Enabled Disabled Disabled Enabled
Jogging Movement Enabled Enabled Disabled Enabled
Current Enabled Enabled Enabled Enabled

To enter control loop parameters
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1. Select from the Drive Mode pull-down options to choose a specific control loop,
relevant to the operation of the drives as a group (refer to the sections 4.4.3.1 -
4.4.3 .4 for further details).

Alternatively, click the appropriate tab to open the selected control loop.

2. When you have completed entering the parameters, click OK to accept the changes,
and return to the Multiple Axes Motion window.

3. If you have entered values in the Parameter table, then you can view these listed
values in the pull-down options next to PTP Absolute, PTP Relative, and/or Current.

4. Operate the drive according to the settings created in the Profile window, and adjust
as necessary.

Select the next servo drive in the group of axes.
Repeat steps 1 — 2 for the next drive, until all the drive parameters for the multi-axes

group are entered.

4.4.3.1 Position Loop

Profiler,

Drive Mode Poszition Loop A Speed Units i_cnt.-"sec: | v.

Position | “elociy Current Stepper

Mation Parameter Parameter
PTP Abs. | PTP Relative Current

Accel [cnt/sec™2] | 100000 1 Cl 0 0
Decel [ent/sec™2] {DDDDDDDDD 2
StpDecelfoees?] 100000000 g
Smooth[meec] 1] 5
Speed[cnt/zec] ‘IDDDD :

(%) Jogging Position Loop 2

() Jogging Velocity Loop 10

Motion Status: Mo kation
Last Driver Fault : Mone
Frogram Status: Mo uzer program thread is munning

Within the Position Loop profiler tab, you can alter the following Motion Parameters.

Parameter Definition

Accel Defines the maximum allowed profiler acceleration. Uses the AC
Command (from the Gold Line and SimpllQ Command Reference Guides)
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Decel Defines the maximum allowed profiler deceleration. Uses the DC
Command (from the Gold Line and SimpllQ Command Reference Guides)

Stop Deceleration Defines the deceleration in counts/second” used to stop motions in case
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Parameter
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Definition

of emergency. In addition, SD defines the acceleration limit for the
combination of software and external reference commands. Uses the SD
Command (from the Gold Line and SimpllQ Command Reference Guides).

When the Trapezium profile is not used, as in the Interpolation drive
mode, this will be dependent on the drive.

Smooth

The motion smoothing factor, in milliseconds, for PTP and jogging. Uses

the SF Command (from the Gold Line and SimpllQ Command Reference

Guides). The smoothing of the motion prevents sharp and high dynamic
speed changes. SF actually builds the acceleration for the defined period
(msec), allowing acceleration to adjust the motion in moderate portions.
When SF=0 all the requested acceleration is used by the profiler to build
the speed command.

Speed

Absolute speed independent of direction. When the SP command is used
(from the Gold Line and SimpllQ Command Reference Guides), this
denotes the maximum speed in counts/sec which a point-to-point motion
can reach.

Jogging Position Loop

Jogging Velocity Loop

Jogging Velocity (JV command (from the Gold Line and SimpllQ Command
Reference Guides)) sets the motor speed in counts/sec and switch to the
velocity control loop. In speed control mode, the JV parameter specifies
the software speed command.

For un-profiled mode, the speed command is set to JV immediately.

For profiled mode, the speed command is gradually changed to JV,
according to the AC, DC and SF parameters.

In the position control modes, the JV setting defines a constant speed
software command, and is under position control. The value of JV defines
the speed of the motion, i.e. it determines the rate at which the position
command value changes. The parameters AC, DC and SF determine the
acceleration limits to reach the final speed.

In stepper mode, JV determines the rate at which the electric angle
command value changes.

The Jog Velocity (JV command (from the Gold Line and SimpllQ Command
Reference Guides))

Decide whether the motion will be governed by the Position or velocity of
the servo drive. Click the appropriate radio button.

In addition, instead of setting point-to-point values after each motion of the drive, a range of

point-to-point and/or Current settings (up to ten) can be created in the Profile window to
allow the drive to operate, from pull-down parameters listed in the value box next to PTP
Absolute, PTP Relative , and Current, in the Multiple Axes Motion window.

These settings are entered under the Parameter heading.
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PTP Abs.
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PTP Relative Current

Enter up to ten point-to-point
absolute settings to generate

the continuous motion.

Or, enter up to ten point-to-
point current settings.

Or, enter up to ten point-to-
point relative settings.

4.4.3.2 Velocity Loop

Profiler B
Drive Mode !.Position Loop :i Speed Units i_cnt.-"sec: &8 .
Pozition | Current Stepper

Mation Parameter Parameter
- Current.
boeel[ontisec™?] | 100000 ™
Decel [cnt/sec™2] I 2
= 3
Stop Decel [ort/zec™z] 4
Smooth[mzec] | s
- = 6
Speedlcnt/zec] i 0 7
8
9
10
M otion Status: Mo Mation
Last Driver Fault : Mone
Frogram Status: Mo uzer program thread is munning

In the Velocity Loop profiler tab, you can alter the following Motion Parameters.

Parameter Definition

Accel Defines the maximum allowed profiler acceleration. Uses the AC Command
(from the Gold Line and SimpllQ Command Reference Guides)
Decel Defines the maximum allowed profiler deceleration. Uses the DC Command

(from the Gold Line and SimpllQ Command Reference Guides)

Stop Deceleration

Defines the deceleration in counts/second2 used to stop motions in case of
emergency. In addition, SD defines the acceleration limit for the
combination of software and external reference commands. Uses the SD
Command (from the Gold Line and SimpllQ Command Reference Guides).
When the Trapezium profile is not used, as in the Interpolation drive mode,
this will be dependent on the drive.

Smooth

The motion smoothing factor, in milliseconds, for PTP and jogging. Uses the
SF Command (from the Gold Line and SimpllQ Command Reference
Guides). The smoothing of the motion prevents sharp and high dynamic
speed changes. SF actually builds the acceleration for the defined period

(msec), allowing acceleration to adjust the motion in moderate portions.
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Parameter Definition

When SF=0 all the requested acceleration is used by the profiler to build the
speed command.

Speed

Absolute speed independent of direction. When the SP command is used
(from the Gold Line and SimpllQ Command Reference Guides), this denotes
the maximum speed in counts/sec which a point-to-point motion can reach.

In addition, a range of Current settings (up to ten) can be created in the Profile window to
allow the drive to operate, from pull-down parameters listed in the value box next to
Current, in the Multiple Axes Motion window. These settings are entered under the

Parameter heading.

4.4.3.3 Current Loop

Profiler [E |['f:||r5_<|
Dirive Mode | it i VI Speed Units !_Cnta’sec _Z.
Pozition | “elocity - i Curre Stepper
Farameter
Current.
1 0
2
3 X
4
5
6
T
il
9
10
M ation Status: Mo Motion
Last Driver Fault : Mone
Frogram Status: Mo uzer program thread is munning

In the Current Loop profiler tab, a range of Current settings (up to ten) can be created in the
Profile window to allow the drive to operate, from pull-down parameters listed in the value
box next to Current, in the Multiple Axes Motion window. These settings are entered under

the Parameter heading.
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4.4.3.4 Stepper

Profiler

_ ; . oF
Position | ‘Welocity | Curent.” Stepper |
Motion Parameter Farameter
. PTP Abs. | PTP Relative Current
AC=DC [units] 100000 1 0 0 o
z ! ]
3
Stop Decel 1000000000 4
5
6
Speed(units] 10000 7
]
9 =
10 |
Motion Status: Mo kation
Last Driver Fault : None
Pragram Status: Mo user program thread is running

Within the Position Loop profiler tab, you can alter the following Motion Parameters.

AC=DC

Defines the motion where the acceleration value, equals the value of
the Deceleration

Stop Deceleration

Defines the deceleration in counts/second2 used to stop motions in
case of emergency. In addition, SD defines the acceleration limit for
the combination of software and external reference commands. Uses
the SD Command (from the Gold Line and SimpllQ Command
Reference Guides). When the Trapezium profile is not used, as in the
Interpolation drive mode, this will be dependent on the drive.

Speed

Absolute speed independent of direction. When the SP command is
used (from the Gold Line and SimpllQ Command Reference Guides),
this denotes the maximum speed in counts/sec which a point-to-point
motion can reach.
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In addition, instead of setting point-to-point values after each motion of the drive, a range of

point-to-point and/or Current settings (up to ten) can be created in the Profile window to

allow the drive to operate, from pull-down parameters listed in the value box next to PTP
Absolute, PTP Relative , and Current, in the Multiple Axes Motion window. These settings
are entered under the Parameter heading.

PTP Abs.(integers)

Enter up to ten point-to-point
absolute settings to generate
the continuous list of pull-
down parameters in the
Profile window.

PTP Relative (integers) Current (A)

And/or, enter up to ten point-to-
point current settings.

And/or, enter up to ten point-
to-point relative settings.

266
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4.5 The Script Manager
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Advanced Tools . { script Name | Script Commands [~ el
2 [~ Crip
:;::i;:mmng 3 r | Seript 3 ol
£ Multiple Axes Motion KR [ | Scriot - = J-
=4 Seript Manager 3 (3 e o i
. Parameter Explorer @ E oo Record time
T | Seript 7 B ,m
8 ™ Script 8
g ~ Seripta Optiors
10 | Script 10
1 ||© Seript 11
12 ~ | Script 12 b
ode
Terminal @ D 5 & H | aiivenzm L\H Status Monitor | & o e X4 & | arivenzm v
> S| Targer | Signal [ vae | Unit [~
1 —a Ma - | (Mane) -
2 | Na - | (Mane) -
3 | Na - | (None) -
4 | na - | (None) -
5_ a1 NfA ~ (None) -
5_ A Nfo ~| (Nong) v.
ERIE=LTS ~ | (None) -
PRI LTS ~ | (None) -
97 A Nia ~ | (Nong) -
T ~| (None) - L
11 |4 N ~ | (Mone) -
T A MiA | (None) -
FERIES « | (Nane) =
14 | A «| (Nane) =
| . ]

The Script Manager allows you to create, save, load, organize and run scripts.

A script is a series of drive commands and\or inquiries, separated by a semicolon. Creating
scripts allows the user to re-use command sequences.

Any command that is allowed in the terminal can be used in a script file. EAS does not verify
the scripts’ syntax.

The Script Table is saved by default, with the current workspace, when exiting EAS. When
the EAS application is opened again, the Script Table is available.

Use the Script Manager to arrange the Script Table in the most convenient order for ease of
use.

To open the Script Manager, choose the “Drive Setup & Motion” activity in the activity bar.
In the Tool Selector, open the “Advanced Tools” and click the “Script Manager” main tool
button.

Table of Contents  |www.elmomc.com


http://www.elmomc.com/

= Elmo Application Studio

MAN-EAS (Ver. 1.002)

4.5.1 Script Manager User Interface

4.5.1.1 Table Columns

o 1 Script Name Script Commands

1 ™ Script 1
™ Script 2
™~ | Script 3
™ | Script 4
™ Script 5

2
3
4
5

6 ™ Script 6

The table columns consist of the following:

Row Number Allows selecting the row for action
Run button Click the run button to run the script
Script Name Click to edit the script name

Script Commands  Click to edit the contents of the scripts

4.5.1.2 Toolbar Buttons

Script Manager b = = « B X ¢ &

H Save Save the selected rows

= Load Load saved scripts. When you click this button the following
dialog box appears:

Script Manager

Press "res' to clear all scripts before loading or
@ Presz ‘Ma' to append file ta the list of scripts

[ Tes l l Mo ] [ Cancel

W Select all table rows
Select all

i Deselects all rows
* Deselect all

Insert one row above the top row that is selected
Insert row

r3 Delete row Deletes the selected rows and move rows up

L Move rows up Move the selected rows towards the top of the table
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Move the selected rows towards the end of the table
= Move rows down

4.5.1.3 Output Area

12 ™ Script 14 mo=0;px=0;mo=1

13 ~ | Script 15 b
=mo=0
=mo=1

The output area displays the communication between the PC and the drive when a script is
run.

4.5.1.4 Table Functions
The Table has the following functions:

e Any Script Name or Script Commands cell can be selected for editing
e Any action out of the edited cell ends the editing mode
e C(Clicking the row number button selects the row

e Multiple rows can be selected using the Shift and CTRL buttons.

4.5.2 Creating a new script

To create a new script

1. Click inside the Script Commands cell in any empty Script Edit Line and type in the
required commands.

If all the table lines are full, select the last line and click Enter to add an empty line at the
end of the table or select a line and click Insert Row.

2. To change the name of the script, click inside the Script Name cell and edit it. It is

recommended to use unique, meaningful names for the scripts.

It is also possible to create scripts in the Terminal window (See TBD). Creating a script from
the Terminal will add it to the Script Table after the last non-empty line.

EAS allows more than one script by the same name to be displayed at the same
time. This can be useful when a new script is based on an existing script with
slight modifications. For obvious reasons, it is recommended to rename one of
the scripts.
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4.5.3 Saving Scripts

You can save a single script or a set of scripts in a file. Scripts are saved in a file with the
extension “.bsc”.

To save a script

1. Select the lines to be saved by checking them. Click Select All to save all scripts.
2. Click Save.
3. A standard save-as dialog box appears. Name the file and save it. The default file

name is the same as the name of the first script.

4.5.4 Loading Scripts

To load a script

1. Click Load
2. A standard Open dialog box appears. Select the desired file and click Open.
3. If the Script Table is not empty, another dialog offers two options:

= (Clear all scripts before loading, or

= Append file to the list of scripts.

4, If Append... is selected, the loaded scripts will appear after the last non empty row

available

4.5.5 Running Scripts

P

To run a script, click the Run button next to its name. The commands are sent to the
Active Drive, and the contents of the communication resulting from the script will appear in
the output area in the lower part of the window.

4.5.6 Organizing the Script Table

The Script Manager helps you create a personalized set of script buttons in the most useful
order for your application. Move rows up and down to arrange your scripts in the right
order. Use empty lines to create separating lines in your script list.

It is recommended to save separate script files for different activities. For example, one set
of tools for system configuration, another for point-to-point motions, etc.
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4.6 Drive Parameters

Updates E’ T System Hb Drive Setup HVE
& News Configuration aMotion P

Quick Tools ] Parameter Explorer & W S 2 H Parameters Difference [
Advanced Taols Name ‘ Value ‘ Description ‘ Left: ‘ ‘D
Expert Tools Riight ‘ ‘D
% ExpertTuning Tert Right
_# Motion
A Muttiple Axes Motion
%] SeriptManager
| ¢ Parameter Explorer
Show Differences
WiewMode: | Diference Onlp v Frevious | | Neat
Terminal @ D &5 = H diireNGOT he
B

The Drive Parameters window can be used to:

e View all the drive parameters
e Edit drive parameters
e Upload and save all the parameters

e Compare parameter files

The Device Parameters window includes three parameter related tools:

Parameter Explorer View, edit and save drive parameters

Parameters Difference = Compare two saved parameter files

Terminal
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Parameter Explorer @ H s M Parameters Difference 3

E- 33 Trombone 01.01.04.59 10Feb2012P02 - Name Vvalue Description Left:
[=- £ Communication EA[1] 0 Encoder Emulation Start/Stop

- 5] EO-Allow chars Echo for serial communication Right

CIPP

o

(211 Digttal/Analog interface Left Right

1 Intemal

- (£ Limits

(£ Mation

[-[23 Outputs
(2] Sensors
=59 System
=E= 1=

% ‘E‘\[Z]-Encoder Emulation Pulse Width
- [2] EAI3}Encoder Emuiation Direction

@ EAJ4}-Encoder Emulation Emulated socket number
@ EA[6}-Encoder Emulation Emulated Socket Multiplier
@ EA[7]-Encoder Emulation Emulated Socket Divider

@ EA|8}-Encoder Emulation Include AQB Feedback Socket
B[ FC
#-1 GR
&-E11A
B-[23 PC
[
£

m

-3 SC
s
- [E] T5-Sampling time

-1 VN
E]-% XA Show Differences
[*

.2 XP View Mode Difference Only b4 Previous Next

(2] UFI2HUser Float amay
- [E] UFI3}-User Float amay
@ UFI4}-User Float amay
- [=] UFI5}User Float amay
- [2] UFIB}-User Float amay
UF[7}User Float amay
- [=] UFIB}-User Float amay
[ UF{S}-User Float amay
(5] UFI10}-User Float amay
- [=] UF[11}User Float amay
(] UF[12}-User Foat amay .

4.6.1 Parameter Explorer

The parameter explorer is a viewer and editor for drive parameters. It can be used to view or
edit any drive parameter by name. The parameters are grouped by functionality and can be
accessed via the tree hierarchical view or using the parameter search box.

In online mode, the parameters that are displayed are read from the active drive’s
personality file. Each parameter name is displayed in the tree with a short description.
Clicking on the parameter name will display its name, value and description in the parameter
table.
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4.6.1.1 User Interface

Parameter Explorer = H = | v| &

B4 Trombone 01.071.04.00 02Map2010 Name | ¥alue | Description |
B M i Unit mode
-9 Controller

FE kP

i K

§ (21 G3

B-Ea FF

= £3 Mation

[E] EQ-allaw chars Echo for seri

Uh-Unit mode:
E-Ea vH
B VL
[E] AC-Profile acceleration, cnts:
i+ [E] DC-Profile decleration, cnt/s:
i [2] 5D-Ghop deceleration, cnit/se
‘- [E] PM-Profiler Active switch [Or

1 Senzar

-1 Sensors

B [ Systemn

E[-_“i User

4.6.1.1.1 The Parameter Tree

The parameter tree is read from the drive in online mode or from a saved file in offline
mode. The folders in the tree correspond to parameter groups in the drive.

e Expand a folder to view parameters and arrays within the group.

e Click on a parameter name or icon @ to show its value in the parameter table.

e C(Click on the + sign next to an array’s name to expand the array and select individual
parameters.

e Click on the array’s name to load the entire array to the parameter table.

e Hold the Ctrl button down to select multiple parameters to display in the table.

4.6.1.1.2 The Parameters Table

MName | ¥Yalue | Description |

SP 2000 Maximum speed indication

The parameters table is used to view and edit the value of any editable parameter.
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The value of the selected parameters is read from the drive when they were selected. The

value is not automatically refreshed. If the value is changed outside the table, for example in

the terminal, the table will still show the previous value.

Exiting the value cell sends the new value to the drive.

4.6.1.1.3 The Parameter Explorer Toolbar

Parameter Search Box

\
Parameter Explorer & kb 3 75

Load Personality File

Search Button

Save to Flash Upload Parameters to File

The parameters Explorer toolbar shown above appears when a drive is connected in
"Online" mode. In “Offline” mode, a saved personality file can be loaded.

Load Personality Active in Offline mode only. Click to open the following dialog:
File

E Choose Personality and Parameters to Load

Choose Fersonality File;

The personality file of the latest drive you used is saved by default in
the following location:

[EAS Installation directory, typically C:\Program Files]\EImo Motion
Control\EImo Application Studio\settings\[version name].xml

The name of the xml file is the name of the firmware version of the
drive.

Browse to the above-described location and click OK to view the
personality file.

A parameters file can be loaded in the offline mode only.

Before selecting any personality in the offline mode, the last used
personality (online or offline) is displayed.
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Save to Flash

Upload
Parameters to File

275

Parameter Explorer

= H =

= a Trombone 07.07.04.05 20k ap2010

Name | Yalue |
KP[3]

Description

proportional gain

o @ F.P[1]-proportional gain
- @ K.P[2]}-proportional gain
. F.P[3]-proportional gair

165
-2 FF
- 7 Motion
-3 Sensor
-7 Sensors
-2 System
- £ User

Opening the personality file allows you to browse the available
parameters and their short description. Values are not displayed and
cannot be edited if parameters file was not chosen.

Active in Online mode only. Saves parameters to the drive’s flash
memory. When in Offline mode, and the parameters are loaded, they
are saved to file.

Upload the current values of all the drive’s parameters and save them
in a text file. Click the button to open the following dialog:

Gald Drive

Upload Parameters

Device Yersion Trombone 01.01.04.05 20May2010

Address: XMy Documems'Rachel temp' EAS DefaultiTargets’

|=5) Default A
=) Default2
) Defaulté
() Default?
) settings
= ) Targets
= | driveNGO1
[ Properties 3

File Name: ‘Pmmnetels.tm

Select a location and name your file. Click Upload and wait for the
upload process to end.

An example of the contents of the generated file:
EO=1

UM=5

TS=50

KP[1]=25.74000

KP[2]=7.385000e-05
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KP[3]=415.0000
KI[1]=750.8000
KI[2]=32.30000
XA[1]=80

This file can be used to download the same set of parameters to
another drive or to restore the same configuration on the current drive.

Parameters Search If you know the mnemonic for a parameter or array but not its location
in the tree, enter the mnemonic in the search box and click Search or
hit the Enter key. The requested parameter will be selected in the tree

and displayed in the Parameters table.

Enter the name of an array to select the entire array or specify a single
element of the array using its index.

The search is case insensitive.

4.6.1.2 Parameters Difference

This is a comparator for two text files containing lists of parameters with their values. This
tool can be used in either online or offline mode.

Parameters Difference  fJ

Left | C:\Program Files\Elma Motion Control Elma Appbeshon szmwno«kwn\ncfmmwsm| B

Right: | C:\Progiam Fies\Emo Moton Contol Ekn Apphcaion Sho\workspaces!DetauTargetsa |

Touheu tact | keubou-2 bt

KF[2}=E. 17159505
Ea[65)=7. 0400006
EG[66]=8.009999e-06
G P05, 1 95e-06
KiG[71}=8.2599996-06
KG[73])=8. 379900306
EG[51}=9. 35999006
kGl E2]=5. 579006

EP{2]=4.000000e-05

KE[E5)=7. 54575006
KE[68]ma. 009 9%Ee-06
KG[T0]=8. 199950e-06
EG[71]=8. 259998608
K[ 73)=a. 379990806
KA1 )md. H0950e-06
KGlAZ]=9. 579750006

Show Differences

Wiews Moo

DElesence Oriy

o
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The same parameters with the same values are shown in black. The same parameters with
different values are displayed in blue and red as shown on the picture above. Different
parameters are shown in green. Lines that are not parameters, or formatted as required, are
shown in magenta.

Click the top Browse button to select the first file to compare and click the lower Browse
button to select a second file. Click the Compare button to compare the files.

Use the View Mode selector to select how to present the comparison results:

Difference only Show only the different lines (default)

All Show all the lines with the differences highlighted. Use the Next and
Previous buttons to move between different lines. Loading this view
may take some time.

Identical Only Show only the identical lines. Loading this view may take some time.
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5 Supporting Tools

5.1 Recorder

The recorder is a very powerful tool for debugging and testing a system. Use the recorder to

record one or more variables. The recorder allows the user to customize the contents of the
recording and personalize the display. The recorded signals will originate from the built-in

parameters of the personality of the device.

The main steps of a recording are:

Select the signals you want to record

1.

Select and configure the trigger that starts the recording

2.

Select the recording resolution and duration

3.

Start/Stop recording

4.

The default view of the recorder is the chart view:

driveMG01

‘Recorder DEHAALE S « o 1 H =

Resolution

o | o [
E | 2
- - L —
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The Recorder options are different for Drives and G-MAS with drives operating in
coordinated/uncoordinated motion:

Drive option The Trigger and Signal options are limited to the alternatives offered by the drive.
S .. . : o
& News c i ‘ dand ools (
Quick Tools ‘ Motion
Advanced Tools | Sttus drea - Maton —
EperiTools | Festenil 0 PosErordent] 0 Drive Disabled Lovel [ont ] Tigger [10000 pseciro ]
./ ExpertTuning Veloctylcrt/sec] 0| Vel Brorfonizsec] 0 0 Hgh 0 Souve Postion
# Motion 3 Low of (Dey o <] -
Active Cuterd 000 Moton Statu
TR ive Cueri[ /o] on Status: . ] -)‘_
=71 Seript Manager Reactive Curent[Amp] 000 Last Driver Fauk: None Sope & Postion = 1
. Parameter Explorer Program Status: o user program thread s runring =] = 3 o
- Postion Conmand [Tetsec =]
Satus rea- 10 P 3
Bt Number SR Y E (3 T aLE Safaty Inpits - e 5 =
Functions GP GP GP GP GP GP 6N GP sTo sTO2 Cigm—al ok [fodr
i Socket 2 Postion
® © ) ) @ @
S = ———
dDgwowpes B B B B 0 B B [ Refesh | Socket 4 Foston
Moton s SnCos a2
Drive Mode [PostionLoop =] Spesd Unts: [entvsec = [ Drve Enable | Absolite Sersl Postion Made
e . = = R L Target Posttion (x607A Single =
Postion| Velocty | Curert | See Referencss SR
Motion Parameter PTP Move Absoltelcrt] PTP Move Relaivelert] = i
Aecel fent/sec™2] 1000000 0
Decel fert/sec™2) 1000000] i)
Stop Decel fot/sec2) 1000000000 Repetiive
Smoathimsec] 0|
Spesdlcnt/eac] oog| o9 r
L —— C=d =i 9P
Terminal @ > 5 5 W [amerni z

' Diive Setup And Motion for Workspace Default

]
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G-MAS option The Trigger and Signal options are only restricted by the limitations of the G-MAS.

% Updates E’?‘

& News Co

[ Quick Toals [Recorder b MR A B2 &« mE U ‘
| € Recarder e
Level [ent/sec ] Trgger [10.00 msecipei =]
High 2000
Source 602 Desved Velocky
Low Siiad
A r— Y
Siope 3 2
#- Global i
S
P —— | Azcord tme
Faling =] Begin Woton | 1000000sec =
—_— Postion |
Fto Window .
( Desied Velocly! Options
Ousde Window | IR Veclor AC Trigger
- ]|
— Vector AC DC <
Smaler = Vector Jerk Om__|
— Mode
) Target postion
hadea Wedow [T Tomaer ety Single -
Outside 3 Window | T Actual postion
Actial velocty
Advanced Tools |
Expert Tools I
3 Gmas Setup And Motion for Workspace Default h
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5.1.1 Selecting the Signals to Record

Click the Signals button in the Options display controls area to invoke the display of the
signal selection view:

Updates E—‘a' System 5:" Drive Setup

& News Configuration &Motion

Quick Tools Recorder D M & & B 2 & ¢ ¢+ =25 H = |
%) Recorder = Display 1 = b01 Resoluton
+..b01 Desired Velocity - - Postion W
E Desired Velocity
% b1 Vector AC
- Display 3 - Vector DC
Display 4 Vector AC DC A )_‘
Display 5 Vetor Jerk e
- Display & - Target position Record time
Display 7 Target velocity {W]
- Digplay 8 - Actual position
- Actual velocity Options
et curen
L
- ilserAuwe_1
flser_1 Chatt
- fUserfunc_1 Mode
~ilser_2 i Single -
iUserfu 2
-fUser_2
~fUserA_2
iUser 3
- illserfunc_3
~fUser_3
fUserfux_3
willser_4
- ilserfwe_4
flser_4
FUserhux_4
- PosEmr
Digitalinputs
- DigtalOutputs
Emor Comection
Actual HW Pos
H-b02
Advanced Tools
| Expert Tools
'} Gmas Setup And Motion for Workspace =z¥3%A m

Expand the variable groups to see the variables that are available for recording. To select a
variable to be recorded use one of two methods:

e Select the variable to be recorded. Drag and drop it onto the requested Display
designator

e Or, select a display then select a variable and click the left arrow to add the selected
variable to the selected display.

You can select up to 15 variables to record. You can select to display several variables on the
same display or divide them between several displays. Note that adding signals to record
reduces the record time displayed in the controls area.

To chart a specific parameter of the drive, highlight the parameter and the Display number.

Then click the .. select button to select the parameter to a specific display. The parameter
will then be charted.

Table of Contents  |www.elmomc.com


http://www.elmomc.com/

E'Z
Elmo Application Studio 282

MAN-EAS (Ver. 1.002)

5.1.2 The Trigger

Click the Trigger button in the display controls area to invoke the display of the trigger
setting:

Recorder D Ml & & R & & @« & = 0 H =

Resolution
Level [ent/sec ] Trigger 119_09 msec/poi ,j
High 2000
Source b2 Desired Velocity
Low 0 i /
Delay  [20% - 4 :
= Global D ﬂ)
[+ obal s
Risi S i
sing E| b2 Record time
Faling . Begin Mation - 1000000sec
e |
: - Position
Into Window o B Decred Veoc i Options
COutside Window o - - Vectar AC E‘
- Vector DC .
e -
i [:J - Wector AC DC
Smaller - Wector Jerk Chart
+ Mode
: - Target position
Inside a Window = o SHELEA m
Outside a Window 0 m - Actual position
- Myctual velocity =
Vorkspace Default ‘%
This window determines the conditions to begin recording.
Level
High and Low, trigger levels. Note that the units displayed change
according to the selected trigger signal
Trigger
Source Expand groups in the tree to find a signal that will be used as a
trigger source
Delay The delay between the trigger and the beginning of the recording
0% to 100% of the record time
Slope

The availble options change according to the selected trigger signal
and other choices.
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Resolution

Q Rising edge

E Falling edge

E Into window

;JJEZ] Outside window

(Out of window)

Greater
Smaller

@ Inside a window

(From inside window)

@ Outside a window

(From outside window)

A trigger is captured when the
trigger source signal crosses the
“High” level in a low to high
transition

A trigger is captured when the
trigger source signal crosses the
“Low” level in a high to low
transition

A trigger is captured when the signal
enters the window from outside it.

A trigger is captured if the signal
started in the window, its level
changes to be outside the window.
This condition translates into any of
the following sequences:

The signal crosses the low level twice

The signal crosses the high level
twice

The signal crosses the high level and
then the low level

The signal crosses the low level and
then the high level

A trigger is captured when the
transition remains higher than the
signal.

A trigger is captured when the
transition remains smaller than the
signal.

A trigger is captured when the signal
starts inside a window and exits the
window.

A trigger is captured when the signal
starts outside a window and enters
the window.

Select the desired recording resolution from the list. The maximum

recording time will change accordingly.
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Recording Time

Options

Trigger
Signals
Chart

Mode

Single

Auto

Normal

To maximize recording time, select the lowest resolution suitable for
the recorded signals. Use the dial or drop down menu to select a
shorter recording time.

When depressed activates the trigger pane options.

When depressed activates the signal pane options.

When depressed activates the charts display.

This is the mode in which the chart is displayed similar to the
oscilloscope display.

The chart is displayed without repetitive triggering

The chart is displayed with automatic continuous and repetitive
triggering

The chart is displayed waiting for triggering. Note that Normal is only
relevant and active for the G-MAS recorder.
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5.1.3 Graphic User Interface

The graphic user interface displays the movement output of a device in the Recorder
Graphic User Interface pane. Selecting specific areas of the Recorder opens specialized
menus appropriate to the section of the interface.

‘ Recorder D M & A R &2 & ¢« » 2P H & diveNGO1 - ‘
Velocity Command Velocity Resolution
473338 ;
e e e e s e T e e e e
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Jiptcbomesthonic e e W O e | ¢
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: : : T e T e e e e L e e R e e e e
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5]

Right-click at the scalar area of the display invokes a menu, which allows the following:

Scale Logarithmic Scales the graph to a higher scale for small values where a
more detailed display is required.

Hide Grids Hides the grids display in the graph
Hide Major Grid Hides the major or minor grid lines depending on which
Hide Minor Grid option is accessible.
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Right-click in the display area to invoke the following menu:

Change plat area color,,.
Hide ¥ Axis Label
Canneck =Y

Conneck Time Base (xch)

Connect Rider (Time Base)

Zoarn In =y

Zoorm Inx

Zoorm In Y

Add Marker Cursor
Add Marker Rider

Select a new color for the background.

Change plot area color

Remove the Y Axis title and coordinates. Widen the graph area

Hide All Y Axis

(the menu item reverts to “Show All Y axis”).

If you start with the original plots and select Connect XY, and

Connect XY

| www.elmomc.com
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then zoom in on an area in the upper plot, a zoom in action is
performed on both plots. Both plots zoom in on the same area
that was marked on the top plot.

Yelocity VYelocity Command

5_Z8E+04 — 1 T T T
4E+04 —-————
ZE+04 —-————
ZE+04 —-————
1.11E+04 -
0.826 1 1.2 1.267
Time[zec]
Position Fozition Command
Z_ZEE+04 - = === Fe————= e S F=——=
1 | | |
1 | | |
ZE+04 - ———— t+————— ————— t—————= ===
1 | | |
1 | | |
————— B ekt et R PP
1 | | |
1 | | |
1.5E+04 —-————
1.ZE5E+04 =
0.826 1 1.2 1.267

Time(zec]

Connect Time Base (Xch) If the time base of the plots is connected, zooming in on the top
plot will have the following result.

Yelocity Velocity Command

E.L1EE+04 —
I

4E+04 = —
|
-
|
ZEH04——-—————-—
|
- =
|
455 - |
0.777

Timelzec)

Posgition Position Command

1.45E+04 —

1E+04 -
BE+03 —-—
7. 0ZE+03 —
0.777

Time[zec)

The lower plot shows the same time span as the upper plot. The
Y axis of the lower plot is calculated to include maximum
information about the recorded signal in the selected time.
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Connect Rider (Time

If riders are shown (see “Add Marker Rider” below), this option

Base) causes the riders in both plots to move together.
The following plots display with the Riders not connected.
Yelocity Yelocity Command
£.44E+04 T T T T T T T T
EE+Qdt -/ ——— 4+ —— ¢ L
I | | A Al |k I I
i B il i
0- : —
| I
it e B B e o e et i
I | | | | I I
i SR P [ I O (N S I
-5_77E+04 | [ | I | I ! [ .
1} ns 1 15 21
Time[zec): Dw =105  Dp=412E+04 1/0t =0.952 Hz
Position Position Command
e e | s H iy el Hi Bt I Bl ai
I | | | | I I
ZE404 - ——— -ttt -
I | | | | I I
———t el ——t—— A
1Em4————| ——r——ﬂ———f—
epnt IO ) AV AT H PR
I | | | | I I
I | | | | I I
0 T 1 1 1 1 T T T
wzmoa, 00 L
a 0.5 1 15 21
Time[zec]: Dx = 0581 ,Dy=930,1/Dt=1.72 Hz
The following plots display with the Riders connected.
Yelocity Yelocity Command
£_44E+04 — | |
5m04————f——ﬂ
|
I
D_ " J
¢
————
-5 77E+04 o ||
1} .
Time(zec) Dw =111, Dy =314E+04 1/0t =0.304 Hz
Position Position Command
e e s H iy el Bt el il B ai
I | | | | I I
ZE404 - ——— =~ —— -
T T T T
———t =l ——t— Fad———+—
I | I I
lE+gq-ﬁ __:____I___.L_
et IO ) I I Y N AN PR
I | | | | I I
I | | | | I I
0 T 1 1 1 1 T T T
R
a 0.5 1 15 21
Time[zec): Dr =111 , Dy = B.73E+03 , 1/Dt = 0.904 Hz
Zoom In XY Click and drag the left mouse button to mark the area on which

you want to zoom. You can continue to zoom in repeatedly as

long as this option is selected.
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Zoom In X

ZoomIinY

Zoom to Markers

Zoom Out
UnZoom

Move Left/Right
Add Marker Cursor

Click and drag the left mouse button to mark the time interval
on which you want to zoom. You can continue to zoom in
repeatedly as long as this option is selected.

Click and drag the left mouse button to mark the signal values
on which you want to zoom. You can continue to zoom in
repeatedly as long as this option is selected.

Zoom in to the area of the markers (active only when markers
are displayed)

Return to the previous zoom level
Return to the default view (no zoom)
Pan left or right in zoom in view

Add marker cursors to see exact X,Y values of two graph points:

Yelocity VYelocity Command

& _44E+04 — |

I I I I I I
SE+04 — ———JI-———:———
I

|
—
|

-5.77E+04 — ' !
0 05 1 15
Time[zec): Dw =145  Dp=785E+04 1/0t =063 Hz

|
|
|
— -
|
1
|
— =+ —=
|

ra
-

Drag each marker point to the desired location.
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Add Marker Rider

Add a marker that rides the plot (follows the plot). The marker

rides the first selected plant. The marker lines are the same

color as the plot following.

Yelocity Velocity Command

£.44E404 — 7 i
H+m————f——4

Posgition Position Command

T i | Rty i el ety Bttt et Rl
I | | | | I I
EEH04 - ——— -~ ——t—————4-——— —
T T T T
b — 4 —
I | I I
1E404——— = T
= L T L __L_|a___1_
I | | | | I I
I | | | | I I
0 T T T T T T T T
weman L L
1] 05 1 15 21

Time[zec): Dv =111 Dy =R673E+03  1/0t =0.304 Hz

To set the plot style, line color and width

1. Right click the plot line to display the following menu:

= e ——— 4=
! Change plot line calar...
L Set plot line style 2
1 Set plot line width »
! : - - -
2. Change the plot line color, style and line width according to your requirements

5.1.3.1 Connecting Plots Example

We will use the following plots to demonstrate connecting plots:
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Yelocity Yelocity Command

£.44E+04 — ] i i i i ] ] ]
EE+Qd -4 —— 4+ ——
|

-5_77E+04 ! | '

|
I
1] 0s 1 15 21
Time[zec]

Pozition Pozition Command

e e e e e i Il i

I I I I I I I
e e e e s el o -

I I
1E404 - ——— TR e e
- T L1 L__a___1_
I | | | | I I
| | | | | | |
0 T T T T T T T T
e
0 ns 1 15 21
Time(zec]

When the two plots are not connected, you can zoom in on an area of the upper plot. Right

click inside the plot and select Zoom in XY.

Yelocity VYelocity Command

6.44E+04 — i ] ] ] ] i i i
EE404 — - ——+—— A

Change plot area color...
0 U N NN Hide ¥ Axis Label
Ry I | I Conneck 2Y
. 15 Conneck Time Base (xch)
Connect Rider (Time Base)

Position Fozition Command

Z.EZE404 —=—=—=F==—===7==- ZoomIn¥

| 1 1
PE404 o — - — - — = ——f —— - Zoarn In Y
| 1 1
——— e — = ——
| 1
o - NG
- L1
| 1 1
| ] ]
0 T T T
-4.ZE+03 — I ! !
o 05 Ti Add Marker Cursor
M Add Marker Ridsr
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After selecting an area to zoom in, the plots look like this:

Yelocity Velocity Command

4. 99E+04 — | | | | |
AE+04 - — "4 ——— — e — g — — — — —_—— e ——— L
| |
F—t——————= ——F————t=-
| I
ZEH04 o — -~~~ I it
__JI____ ____: L____JI__
[} — & - L
| | 1 | 1 |
il Bt Ittty ————- el etttk i
0 [ o [ | IR
-Z.47E404 - | | ! | ! -
0.756 1 1.2 1.33
Time(zec]
Position Position Command
R e e Nt iy diestnd et St i Bl n

0 05 1 15 21
Time[zec)
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The zoom in action was performed only on the top plot. The lower plot was left unchanged.
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5.1.4 Recorder Toolbar Buttons

Recorder [ Ml & & ¥ & & @ & = I K diveNGOl v/

'> Start Recording
d Stop Recording
a‘ Zoom XY

& Zoom X

» Zoom to Marker
e,
o

Zoom Out

UnZoom

® % Move right or left

= Window Properties

The recording will start when the trigger condition is fulfilled

Cancel the recording process

Zoom to a defined area

Zoom to a defined time interval

Zoom to the area defined by the markers

Return to the previous zoom level

293

Return to the default display and cancel any previous zoom action

To display the required part of the chart

Opens the following dialog. Refer to the section 5.1.4.1 for further

details.

Properties

Main| Chart Editor

Axis Scale
O Separately

Axis Scale Size
(®) Fit Of Range

Vector a5 X Axs

Configuration
Save As...

[] Keep Zoom Parameters

ok ]

addition Max [20 5] %

Select Chart: E
Le )

@ Jaint

() Fram Scratch

sddition Min [20 &

I
Vetor:  Timatser) ]

Load and QK.

[ Cancel ]

[ apply
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3’: Show Maximized

H Save File

Open the chart in a separate window. For further details refer to the
section 5.1.4.2.

Zoom  Analyze  Tools

aabdes e AH =

Control_Word_0x6040

Status Word Dx6041

BE.Z :
.
___L__L_[L__L__L__J__J___
S8 ’ ! i : i ! 1
0 1 2 g 4
Time(sec] Time(sec)

Target_Posittion_0x607A

Actual_Position_Dx6064

60000 —___

Time(sec|

Time(sec|

Yelocity Command

468150 -

-2465893

Time(sec)

o] (oo )

Save the results of the recording to a text, sdv viewer, Excel file, or

JPG capture file.

I Organize = Mew folder - @
P Favoiites Mame ’ Date Type B
M Desktop .. Clients 1/6/2011 2:42 AM File folder
& Downloads 1 Composer_Setup_22July2008 3/29/2011 2:46 PM File folder
] Recent Places .. Debug 7/26/2011 10:51 AM File folder
o 4/6/2011 8:07 AM File folder L
7 Libraries 1. ElmoMotionControl_ MMCLibDotMET_TestA.. 7/14/2011 7:54 AM File folder 1
@ Documents J EoE 3/14/2011 4:11 PM File folder
o Music - | EtherCAT 3/14/2011 4:11 PM File folder
| Pictures 1 | EventExample 7/24/2011 1019 AM File folder
BE videos .. modscan32 7/26/2011 3:38 PM File folder T}
L Progs 7/26/2011 10:55 AM File folder
18 Computer L alibt 7/26/2011 10:32 AM Text Document
&, Local Disk (C:) = a2nt 7/26/2011 10:32 AM Text Document
¥ AmitayF (\\pinsk | DLresourfeFileLoop it 5/2/2011 11:01 AM Text Document
5 public (\elmoil.| | for¥akowbet 7/21/2011 5:02 PM Text Document
1 Amitay | G-MAS Administrative and Motion APLtd 471472011 1:45 PM Text Document
L 5QA | GMASmgrCrash.tt 6/26/2011 5:01 PM Text Document v

4| I

File name: RecordValuebd

=

= Hide Folders

Save as type: T:l‘:_ file iiﬁi

SDV Viewer file (*.sdv)
Excel file (*.csv)
JPEG files (*.jpg)
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"'i Open File

Open a previously saved text, sdv viewer, or Excel file graphics file to
display the appropriate graph.

e® Open

I Organize v MNew folder

S Favorites Name Date Type P
B Desktop . Clients 1/6/2011 3:42 AM File folder
& Downloads . Composer_Setup_22July2008 3/29/2011 2:46 FM File folder
4] Recent Places | Debug 7/26/2011 10:51 AM File folder
LD 4/6/2011 8:07 AM File folder

4l Libraries /. ElmoMotionControl MMCLibDotNET TestA..  7/14/2011 7:54 AM File folder )

@ Documents J EoE 3/14/2011 411 PM File folder 3
&' Music . EtherCAT 3/14/2011 411 PM File folder
[ Pictures | EventExample 7/24/2011 10:19 AM File folder
E Videos .. modscan32 7/26/2011 3:38 PM File folder
i Progs 7/26/2011 10:55 AM File folder

1% Computer || al.b 7/26/2011 10:32 AM Text Document [

&, Local Disk (<) = a2.0a 7/26/2011 10:32 AM Text Document

8 ArnitayF (\\pinskerf:
& public (\elmoil.locz

| DlLresourfeFileLoop.bxt
| forYakov.bd

5/2/201111:.01 AM
7/21/2011 5:02 PM

Text Document
Text Document

1 diiveNGOT

Target Selector

. Amitay | G-MAS Administrative and Motion APLbd 4/14/2011 1:45 PM Text Document
§ SQA | GMASmgrCrash.bd 6/26/2011 5:01 PM Text Document
| LongRun.t 7/24/2011 3:22 PM Text Document
€ Network | modbusCrash.tt 8/3/2011 11:48 AM Text Document -
< n | 3
File name: RecordValue ~ | Textfile (*bd =
| SDV Viewer file (*.sdv)
Excel file (*.csv)

Select the target for recording. The default selection is the active
target.
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5.1.4.1 Windows Properties

Selecting the Windows Properties icon opens the Main properties window for the Recorder.

Properties
Main| Chart Editor
Axis Scale
O Separately

Axis Scale Size
® Fit Of Range

(=) Jaint

O From Scratch

......

Addition Max  [20 %] %  Addition Min 20 B

Wector as X Axis
1 2 r
Select Chart: Yactor: |Timeisec)
s e
Configuration
Save As.. Load and Ok
[] Keep Zoom Parameters
[ (8134 ] ’ Cancel ] [ Apply ]

This window offers the following options. When any of the options are selected or changed,

click Apply to apply the changes:

296

Axis Scale

Axis Scale Size

Vector as x Axis

Configuration

Keep Zoom Parameters

The axis scale can either displayed as Separate charts or combined
to a single Joint chart.

Either Fit of Range where the application selects the range of axis
automatically, or From Scratch where the axis scale is realigned to
start from 0.

Any chart can be selected where the vector is displayed as the X
axis.
The Vector parameter unit may be selected.

The configuration set from this properties window may be saved as
a file or loaded from a pre-saved file.

This radio button allows the Zoom parameters to be fixed for each
set of charts per drive, or adapted per drive.

Selecting Keep Zoom Parameters fixes the zoom parameters for all
charts and drives.
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Main Chart Editor |

= Display 1

e Control_Ward_D¥5040
- Display 2

| . Status_viord_0xE041
e Display 3

-~ Target_Posittion_0xB07A
Display 4

L Actual_Position_OxG064
-Display 5
YWelocity_Command
Display 6

Display 7
- Display 8

|

- Signals
L Control_Word_0x6040
Status_word_0xG041

YWelocity_Command

Target_Posittion_O0x60TA
Actual_Position_0x6064

ok |

[ Cancel ] [ Apply ]

Selecting the Chart Editor opens the option to select which signals are displayed on the

charts either separately or as joint charts.

Signals

Display

These are the signals being tested for the particular drive.

The display located for each of the signals. Use the o icon to select
which display should show each signal. Optional, a display may show
multiple signals, by selecting each signal and selecting the same

display.
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5.1.4.2 Scope window

Scope
Zoom  Analyze  Tools

SRR LE & e BH =

Control_word_0x6040

6E.2 — " T " T " T .
- U R 1Y N 1| SO DS S
| 1 | 1 | 1 |
___I___L_[L__L__.L___L___l___

2] T T T T T T |
43.8 ) i i i
0 1 2 3
Timelzec]

Target_Posittion_0x607A

Status_word 0x6041

Time(zec)

Actual_Position_0x6064

£0000 ——

i O T ST o] B o
| | |
| | |
T T i
1

2

Timelzec)

Yelocity_ Command

468150 o

-z465893
1]
Timelzec]

The Scope window displays the graphs in a separate window, and offers the following three
menus:

Zoom

Zoom | Analvze  Tools

L% To Markers

Zoarn In BY

Zoom In ¥

Zoom In ¥

Zoom Cuk;

UnZaam
Zoom Manual, ..

Mowe Left
MMowe Right

Refer to the section display area on page 286 for details of the Zoom properties.
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Analyze

The Zoom Manual facility allows manual changes to Zoom by adjusting the following

window:
Foomhdanual
= iz T Az
#® Zoom ' Zoom
3 Minimun % Minimum
0 ]
3 b airum b asimum
4 : 4

Analvze | Tools

Add and Subtract...

Y
b
1]

Multiply and Divide, .,

Ower zera line. ..
Under zera line. ..
Average, ..

Extrack Bit...

Differentiate. ..

Targ
Inkteqgrate...

FFT...

= Skatiskics., ..

Step Analysis. ..

Allows a specific type of anlysis for multiple command parameters measured. A
specific section of the graphs may be selected and anlyzed to produce differential
peaks and troughs where the variation is greatest. This type of analysis is widely used
to troubleshoot faulty drives.

For each of the following windows opened when selecting a specific type of analysis:

Follow the instructions within this window to perform the analysis.
Change the name of the new vector analysis in the New Vector Name field.

3. Select the checkboxes as necessary to Add result to the current window, and/or
Display result with a new window.

4. Click OK to start the analysis and produce a chart according to the selection

made.
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Add and Subtract Analy

Add and Subtr.

Create a new vector using the Following method:

* Select as many wectors from the Add box as required (from  none up
ko ally,

* Select a5 many wectors from the Subtract box as required (from none
up ta allh,

The new vector walue will be the SUM of all the vectors selected from
the Add bac: MIMUS all the vectors selected from the Subtract box,

Add; Subtract:

Timelzec)
Control_ord_0<6040
Statuz_‘word_0x5041
Target_Positiion_0=6074
Actual_Position_0x5064
Yelocity_Command

Iew Weckor Mame Constant to Add:
| Hew | | i}
rezult

[] &dd result to the current window

Dizplay result at a new window

)8 Cancel
|

Multiply and
Divide

Create a new vector using the Following method:

* Select as many vectors From the <MULTIPLY > box as required (From
ane up ta all),

* Select s many vectors from the <DIVIDE > box as required (Ffrom
nione up ka all),

The new veckar value will be the MULTIPLY of all the vectors selected
from the <MULTIPLY = bax and then DIYIDED by all the wectars selected
fram the <DIYIDE = box,

FALltiply: Divide:
Time[zec) Time[zec)
Position Position
Actual_Position_0«6064 Actual_Position_0x5064
Absolute_Serial Position AbsoluteSenal_Pozition
Mew Yector Mame Multiplication Factor
| M Ew | | 1
rezult

[ &dd result bo the curent window
Dizplay rezult at 3 new window

ok ] [ Cancel
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Over zero line

Under zero line

Create a new vector using the following method;

This function eliminates all the data records that are under the zero line
(negative values),

Select one or more veckors from the <Mectors = box, assign a name For
the news wector and click <0k =,

Yectors:

Timelzec)

Position
Actual_Pogition_0x6064
Absolute_Serial Pogition

e Wechor Mame:

|New

rezult
[] &dd result ko the current window

Dizplay result at a new window

301

This Function creates a new weckar by

Eliminating all the data records that are over the zero line (positive
walues),

Select one or more veckors from the <Mectors = box, assign a name For
the new vector and click <0k =,

Wectors:

Time[zec)

Position
Actual_Position_0«6064
Absolute_Serial Position

e Wechor Mame:

|New

rezult
[ &dd result bo the curent window

Dizplay rezult at 3 new window

ok ] [ Cancel
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Average

Create a new vector using the following method:

Calculates the average walue of one or more of the selected

vectors, Select one or more weckors from the <Vectors> box, assign a
name for the nesw vector and click <Ok,

Yectors:

Timelzec)

Position
Actual_Pogition_0x6064
Absolute_Serial Pogition

e Wechor Mame:

|New

rezult
[] &dd result ko the current window

Dizplay result at a new window

Ok Cancel
|

Extract Bit

Create a new vector using the Following method:

Mask the bit selected by §"Bit to Extracty” from the selected
vectaryielding with a new vector of 0 and 1 values,whose name is
defined by "Mew Yector Mame",

Wectors:

Time[zec)

Position
Actual_Position_0«6064
Absolute_Serial Position

e Wechor Mame: Bit to Extract:
| M Ew | | 0
rezult

[ &dd result bo the curent window

Dizplay rezult at 3 new window

ok ] [ Cancel
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Differentiate

Integrate

Create a news veckor by

Differentiating the vector selected From the <Source = list by the veckar
selected from the <Differentiate by = list,

The new vector is multiplied by the <Multiplication Factor = and its name
is defined by <Mew Vector Mame s,

Source:; Differentiate by:
Timelzec) Time(zec)
Position Position

Actual_Pogition_0x6064

Actual Position_0x6064
Absolute_Serial Pogition

AbsoluteSenal_Pozition

Mew Yector Mame Multiplication Factor

E

|New |

rezult

[] &dd result ko the current window

Dizplay result at a new window

Ok Cancel
|

Create a new vector by

Integrate the vector selected from the <Source > list by the veckar
selected at the <Integrate by s list,

The new vector is mulkiplied by the <Multiplication Factor = and its name
is defined by <Mew Vector Mare =,

Source:

Irtearate by:
Time[zec) Time[zec)
Position Position

Actual_Position_0«6064

Actual_Position_0x5064
Absolute_Serial Position

AbsoluteSenal_Pozition

Mew Yector Mame Multiplication Factor

|New | |'I

rezult

[ &dd result bo the curent window
Dizplay rezult at 3 new window

ok ] [ Cancel
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FFT 1. Within the Scope window set the the Markers and range

to be analyzed.

Zoom  Analvze  Tools

KA AE B e AR =

Position Actual Position_0x6064 Absolute_Serial_Pozition Position  Actual_Position_0xz6064 Absolut
RS | | | | | | | | | | | | | | | | | | | | | |
——t—d——t—d——fp—d——F—A——t+—d——t—d——F—A——F —A——f—d——H—dA—— - —— ——
| | | | | | | | | | | | | | | | | | | | | |
§933000— ——+—o——+—d——f—d——f——d——t—d——t—d——t—A——F——d——t——d——H-—A——t—o——+——

el el Rl medielion: Rl melleelion Keeleells el Reeliemelhs mleelions Rl meliedion: Reelieendl seliemelions Rl mellemloes Reelieels el Rl
| | | 1
€93Z000 - — — - —q——T ———
| | |
| B T G
wsumGA——%—{__+_%__
S0 0
gazoo00 — —— L —J L1

£928000 — — — - —
T e T e [T o s [P P PP e | P R s [ s
6927‘000-——r—ﬂ——r—-l——[:—-|——r—-|——r—-|——r—-|——r—-|——r—-|——r—-|——r—-|——r—-|——r——
L _L_1 B O N (NN SNV (N NN AN (N N RN N SN | FRN SO A B
sarE307 _I__T_—I__T_'I__ _'I__r_—l__T_—I__T_'I__T_—I__T_—I__T_'I__T_—I__l'_—l__r__

I | I 1
0 005 01 015 nz 025 03 0.35 04 045 05 055 0E
Time(zec): De=0356 , Dy=509E+03, 1/Dt = 281 Hz

I oK ] l Cancel
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2. Select FFT from the Analyze menu.

% (Time(sec)) range is 0,123588 to 0.47991 (Markers range)
¥ (Time(sec)) axis is used as time wector, assumed as [sec].
Resulted Frequency range is S000,9 [Hz]

with a gap of 4.88371 [Hz]

The calculated FFT shows the signals amplitude, not power,

Yectors: Freguency Vector Mame:

Pozition Frequency [Hz]
Actual_Position_0«6064
Abzolute_Seral Position

Mew Yector Mame Multiplication Factor
| N E | | 1
rezult

Digplay result &t a new window

Ok ] [ Cancel
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Statistics

3. Follow the instructions within this window to perform the
analysis.
Select the Frequency Vector Name in Hz
Change the name of the new vector analysis in the New
Vector Name field.

6. Select the checkboxes as necessary to Add result to the

current window, and/or Display result with a new window.

7. Click OK to start the analysis and produce a chart

according to the selection made.

Displays statistical analysis according to the settings displayed in
the instructions window pane.

Analyze - Statistics

% Timelsec) range is 00001 ko 0,546
Shows the properties of a selected vector,
RIMS and Tolerance percents relate ko the Average value,

Wectors:
-

[ F

—_ S

| Avese [emioseu |

Actual_Position_Ox6064
Absolute_Serial_Pogition

RMS: (577377 0.023

Mirimur:  [gez7ass.000 |
b axirnurm: |M

Tolerance: | F440,000 | nove

Cloze
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Tools

Step Analysis

Allows step analysis between Markers set on the graph.

Select the Vector to be analyzed stepwise.

Analyze - Step Analysis

¥ Time{sec) range is 0,0001 to 0,546

Assures 2nd order systerm, positive step and ¥ axis is time in [sec].
Assumes that the left marker is located at the response starting point
and the right marker at the response's steady state,

Wectars:

an | Damping: (1 000 i
Actual_Position_0xE064 —

Absolute_Serial_Positi e
zolute_Serial_Position ekl TR Hal

Peak Valuelgqqnpon |
Pesk Time [nr4s | [zec]

Cloze

Zoom  Analyze

Tools.

& A i s,

Control_Word |

‘Window propertigs. .. |

Save Walues, ..

e 3

Load File. ..

Offers a series of tools to change the default methods within the Scope window, using:

Windows
properties

Save Values

Load File

Refer to the explamnation of the Windows property in
section 5.1.4.1.

Save the chart and its values as described in the section 5.1.4.

Loads the chart and its values as described in the section 5.1.4.
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5.2 Terminal

Terminal @ P 5 = H driveNGO1 v
*

The terminal window provides direct communication with the drive. Type any command or
guery to the drive at the prompt and hit enter to send the communication to the drive.

Use the toolbar buttons to save and load terminal sessions:

el Clear Clear the terminal window

.> Record all the commands that follow
Start Trace

| Opens a “Save as” dialog box. The file can be

Stop Trace saved as a record file (*.rcd) or a text file (.txt)

i . Select a recorded file to resend all the
Load Trace From File and Play commands in it to the drive

= Load Trace From File The session recorded in the text file is displayed

in the terminal. No communication is sent to the
drive

k- save Trace to File Saves the trace to files. Similar to the Stop Trace
button but without stopping the trace.
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diiveNGOT

b
| ‘Target Selector

Use the list to communicate with any active

drive. In the Tree targets shown in the diagram

below, make sure to indicate the drive(s) as

active, to allow communications with these

drives.
£3 Default - Elmo Application Studio v10.3.22 L.

o vl g, idiveNGO1

Script Name

v 253 G01b07 \
(] 243 GO .buz-\

Script 1

2

Script

Script 4

|- iSecript 5

Not Active

Script 6

Script 7

|+ :Script 8

Script 9

Script 10

Script 11

Script 12
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5.3 Status Monitor

Status Monitor | = % ‘w X o ¥ diiveMGO1 v
. 1 Target | Signal Yalue Unit ~

1 g driveNG01 |« | Active Current(IQ) = I Amp

2 . M - | [(Mone) -

3 a1 M/ - [Mone) -

4 & NS ~ | [(None) -

5 & NS ~ | (None) -

[ . M - | [(Mone) -

7 & NS ~ | (None) -

8 . M - | [(Mone) -

g & NS ~ | (None) -

10 | A NA ~ | (None) -

11 & NS ~ | (None) -

12 | A N/A ~ | (None) -

13 & NS ~ | (None) -

14 | = M « [Mone) -

15 & NS ~ | (None) -

16 |l NiA - | (Nonel - b

The Status Monitor displays the values of selected motion variables from one or more target

drives.

The Status Monitor is a supporting auxiliary tool that is displayed in several tool layouts.

5.3.1 Status Monitor User Interface

5.3.1.1 Table Columns

& ! - Update Selector

Row number

Targekt

driveNGO01l -

Target

Signal

Active Current(Ig)

Yalue

]

Value

-

M Signal

Only selected lines are updated from the drives. In
non-selected lines, the value cell is empty.

Allows selecting the row for action (not update:
insert, delete, move...).

The name of the drive being monitored in this row.
The cell is a drop down list of all the drives that are
defined in the system.

The name of the signal monitored in this row. The
cell is a combo. A drop down list that includes the
parameters listed in paragraph5.3.1.6. The user
may enter a variable name to poll manually (For
example, a value from an array).

The value of the monitored signal, sampled every
0.5 sec. If a value is different than it was in the
previous reading, it is displayed in red. When two
readings are identical, the value is black again.
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Unit A drop down with the units relevant to the

A selected signal
: Units 8

5.3.1.2 Toolbar Buttons
Target selector

H Save Saves selected monitor lines configuration to file
&% Load Load a monitor configuration from file. Clicking this button invokes
a dialog that offers you the option of either clearing the existing

configuration before loading the configuration from file or
appending the lines from the file after the last active row.

b Select all rows
Select all

2 Deselect all rows
= Deselect all

Insert a new row before the selected row
Insert row

X Delete row Delete the selected row and move rows up

4 Moves a row one level up
Move rows up

Moves a row one level down
"~ Move rows down

5.3.1.3 Configuring a Line

Use the combi-box menu in the Target cell to select the drive you want to monitor in this
line.

Status Monitor |

5 | Target |

driveMGE01
3 =M | drvSimplIool

To monitor one of the signals available on the list

Use the drop down menu in the Signal cell to select the parameter.

The unit cell will display a drop down menu if a choice of units is available for this signal.
Otherwise, the default units for the signal are displayed.

5.3.1.4 Saving Monitor Configuration to File
The file contains all the selected lines. The information saved for each line is:

e Target
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e Parameter

e Units

To save monitor configuration

1. Select the lines to be saved
2. Click Save. A standard save-as dialog box appears.
3. Name the file and save it.

5.3.1.5 Loading Monitor Configuration from File

To load a monitor configuration

1. Click the “Load” button.

2. A standard “Open” dialog box appears. Select the desired file and click open.
3. If the Status Monitor Table is not empty, another dialog offers two options:
Clear all before loading, or

Append file to the table.

4. If “Append” is selected, the loaded rows will appear after the last non-empty row
available.
Note: If the loaded file includes targets that are not currently in the system, the text

N/A will appear in the target cell.

5.3.1.6 Organizing the Monitor Table
Organize the Status Monitor Table to view the information in the most convenient way

1. Group together signals you want to track at the same time
2. Bring signals that change often, such as position or velocity to the top, and scroll down
occasionally to watch slower changing signals such as temperature or motion mode.

3. Insert or delete rows to add or remove monitored signals.

Table of Contents  |www.elmomc.com

311



http://www.elmomc.com/

"'Z
Elmo Application Studio 312

MAN-EAS (Ver. 1.002)

5.4 Floating Tools

During the configuration and operation of an axis, multiple axes, or a group (vector) it may
become necessary to open specific tools to implement calculations and commands directly
to the drives. The following tools are therefore created as floating tools, which can be
opened within any window.

To open the floating tool window, click . The floating tools menu window

opens. This menu window remains open until either <Escape> or another option is clicked.

Open Terminal

*  Open Modbus Manager

@. Open Drive Recorder

‘.4". Open Drive Motion

#. Open GMAS EtherCAT Diagnostic
Restore All
Minimize All
Close All

The following floating tools become available:

Tool Window

i [ = - - 3
Open Terminal 2 Elmo Application Studio Tool =[5 -
- -

Terminal ¥ D 3 = K G01.202 -

-
>

h

For details of the Terminal’s icons and window, refer to the section 5.2 Terminal.
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Tool Window

Open Modbus
Manager

M B
' Elmo Application Studia Tool E@g
Modbus Configuration Manager Ha8 %X » D B B |cn -

| Mame Type | Value | Alias |

For details of the Modbus Configuration Manager, refer to the section 7.3 Modbus
Configuration Manager.

Open Drive Recorder

-
lg7 Elmo Application Studio Toal - E@ﬂ
Recorder D IR & # & & @« » 3P H =& ¥ [c01aw -]
Resolution
1z I 1 I 1 I I I I I I‘I[)D_[)[)use(;.'pg vi
I I I I I I I I I
10— —— el
I I I | I I I I I
| | | | I | I I I i
e el el e ey S et S e e »” L
I I | I I I I I I 4 -
I I | I I i I I I d )—
- e L o L 4
I I I I I I I I I i
I I I I I I I I I
B st E e E e e e S et e
| | | | | | | | | Record time
| | I I I I I I
- T B e 1638 sec =
I I I I I I I I I i
-
0 B 4 5 2 1p | Options
Trigger
1z
| A Chart
i T N | SO N S O | G O
R .
P L e L Single -
| | | I I I I I |
J I I I I I i I I I
| L
| | | I ! | | | I |
I I I I I I I I I
s e S e B S e S et
I I I I I I I I I
| i | I | I I I | I Corfiguration
S A
=) | | | | | | | | | : Saies
0 2 4 E 2 10 Load ...
b

For details of the operation and configuration of the Driver Recorder, refer to the
section 5.1 Recorder.
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Tool Window

1 1 F hl
Open Drive Motion _,«f*' Elmo Application Studio Tool l = | B ﬂ

Motion [Go1.a02 -
Status Area - Motion
Position[cnt] 1] Pos.Emorfcnt] 0 Drive Enabled
Velocitylent /sec] 0 Vel Emorfent/sec] 0 @
Active Cument [Amp] 0 Motion Status: None
Reactive Cumrent[Amp] 0 Last Driver Fault :  None

Program Status:  None

Status Area - 10
Bit Number 1 2 3 4 5 ] 14 15 16 Safety Inputs
Functions 5T 5TO2
Digital Inputs
Digital Outputs Refresh
Mation Area

Drive Mode Speed Units: [cnt-’sec V] ’ Drive Enable ]

Position | Velocity | Cument |  Sine References |

Motion Parameter PTP Move Absolute[cnt] PTP Move Relativelcnt]
Accel fent/sec™2] 0 0 0
Decel fort/sec™2] 0 R ) (P [ s
Stop Decel [ent/sec™2] 0  [C] Repettive [ Repstitive
Smooth[msec] 0 0  Repetitive Dwell Time [msec]
Speed[cnt/sec] 0 Jogging

Speed % mE ® [ [ ] = Stop

h

For details of the operation and configuration of the Motion window, refer to the
section 4.3.2 The Motion Area.
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Tool Window

Open GMAS % Elmo Application Studio Tool E@g
EtherCAT Diagnostic ] .
GMAS EtherCAT Diagnostic » B o GOt -
B l}g EtherCAT Corfiguration Master | Diagnostic |
£l 28] Master GOT: M=
& Xﬂ hlls |B 1. Connection settings for master server
- B4 202 |  Hostname localhost

|  Port number 5000

E| 2. Master parameters

| Mastername Master 1

| Network card eth1 '

' Enable redundancy Falze

|  Redundancy card

| Initial master state

| Cycle time () 1000

| Maibox cycle time (us) 5000

Auto recovery timeout (ms) 100

' Process image display period (ms) 1000

| Statistics display period {ms} 1000

Ethemet frame max size (Byte) 1514

Host name I
Restore All Restores all open floating windows
Minimize All Minimizes all open floating windows
Close All Closes all open floating windows
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6 Drive User Programming

To enter the Drive User Programming window, click the Drive User Programming icon

T

v Drive User
Pragramming

This window allows you to edit, compile, download and debug programs that run on Elmo
drives.

e® Elmo_GMAS - Elme Application Studio v.1.3.0.1

s % Updates E—'ﬂ'-"'z System hg‘? Drive Setup

& News

" Configuration ~ &Motion

BRIE=

“Setup&Motion

GMAS %’ GMAS

" Programming

- I =

Recorder + Termir = &4

Recorder [» —_Gm all -

24 Drive 1 g#start
> Divel2 2 maing) Resolution
b (G01 201 4 M i - | [mBmesas]
e el 5  =p=100000 1“*___4:_"
6 um=5 ]
7 et R
8  wait 5000 T
10 bg ! Record tine
M wait 1000 DJ“—T___
12 pr=100000 =] | | 3277 sec -
13 g 0 10

14  return

Corfiguration
[ osd |

| nad

Output | Watch | Find Results |
C:\Program Files\EImo Motion Control\Elmo Application Studiollibs\PRJasCopy.ehl Compilation started

Terminal »* [»|G01.a01 =

)

C:\Program Files\EImo Motion ControNElmo Application Studiollibs\PRJasCopy.ehl Compilation Passed Successfully. Image Checksum = FDFF7108

@ Drive Programming for Workspace Elmo_GMAS

This chapter describes the EImo Application Studio programming environment. To learn
about the drive’s programming language refer to the User Program Manual.

It is assumed that the reader is familiar with common editing, programming and debugging
tools and concepts.
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6.1 Programming Icon Options

EFfg|ErRea|EHETEINT | BR|EEs=

The icon bar at the top of the programming window offers the following options:

15 ELETIT

T~
(o)
=]
‘

New program

Open a present program from a directory

Save the present program to a specific directory

Upload program from another directory or another system

Copy program from another application or directory

Cut sections of the program for insertion in another place in the same or

SfafloHalinla

another program

Paste sections of a program to insert them in another place in the same

i

or another program

Undo the previous action

Redo the previous action, if undone

Compile the program

“11

Build and download the program

Start running the program from the beginning

Start debugging the program

Stop the program or debugging

Break the debugging temporarily

Move the action of the program to the next BreakLine

Attach a section of parameters to the program

SICEEEE

Detach a section of linked parameters from the program

i

During running, step over the program

r—

Table of Contents  |www.elmomc.com


http://www.elmomc.com/

"'Z
Elmo Application Studio

MAN-EAS (Ver. 1.002)

T~
(o)
=]
‘

Explanation

During running, step into the program

318

During running, step out of the program

During running, run to the cursor

Map the recordable variables

Set a breakpoint

Remove a breakpoint

Remove all breakpoints

Find a section in the program

nL 7 ] 'ﬂ E il |Iiﬂ I|if|T|

Print the program

Clear the program from the drive

Open the program’s Properties window
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6.2 Drive, Creating a Project and Program

At the left hand side of the window, you will see your system tree. A simple tree includes a
single EImo Gold Line (NG) drive.

To write a program for this drive we need to create a project that includes the program.
Single axis drives can only be linked to one project at a time and this project may include
only a single program.

Of course, the project and program may be saved and set aside while a different program is
linked to the drive.

Our simple tree for a first program will look like this.

S !r?.tg Whorkspace "Default”!

=g diveNGO1
B BRI Iy FirstProj
- 2| MyFirstProg
To Create a Project
1. Make sure your drive is connected.
2. Right click on the drive’s name to invoke the following menu.

Bl !'23 whorkspace "Default’

Disconnect
Creake Project ]

Add Existing Project »

Target Opkions

3. Click Create Project, type in your project name and click anywhere out of the text box

to accept.

B "3&3 Workspace "Default’

-% Disconneck

i Add Existing Project 3

Targek Options

A project is created for your drive.

L ] MyFirstProl
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To Create a Program within a Project

1. Right click the project name.

Bl g, driveNGT

Create Program

Add Program »

~
Debug

Enkry Poink ]

2. Click Create Program. In the dialog box that opens, name the program and click Save.

Create EHL file

Save in; |Lf} MyFirstProj v| ) ¥ e m-

I
y Recent
Docurnents

=

Desktop

9

My Documents

9

My Carnputer

File harne: |MyFirstF‘rog b | [ Save ]

MyMNetwork | Saveastyps: | EHL files [FEHL] | | Cancel |

A new program file is saved. The file name is displayed in the tree and opened for

editing. The new file already includes a very basic template of a program.

E lr% Workspace "'Default” MyFirstProg EHL X |
: Histart

1
2 maini)

3 function main()
1

3

return

It includes a label: “#istart” and an empty function “main”.
Though it is obviously an empty program, it is syntactically correct and complete and
can be compiled and run without error.
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To Compile a Program

1. To compile a program on the PC without downloading it to the drive click the

&
Compile . button. The Output tab at the lower part of the screen shows the

compilation results.

Output | Watch Find Results
CAProgram Files\Elma Maotion CantrolElma Application StudiotMyProg.EHL Compilation started

ully. Image Ch

If there are errors in the program, you can double click the error message line in the

output window to mark the location of the error in the program.

To Build and Download a Program

1. To build and download a program, click the Build button
EAS will compile the program, and if no errors occur during compilation, it will
download the program to the drive. This option is only available in the online mode.

The Output displays the results of this action.

Cutput | Watch Find Results

CAPragram Files\Elma Mation ControlElmo Application Studiotwarkspaces\DefaultbyFirstProjiMyFirstProg. EHL Compilation started
CAProgram Fileg'Elmo Motion ControlElmo Application StudiotworkspacesiDefaultibyFirstProjivtyFirstProg. EHL Compilation Passed Successfully. Image Checksum= FCFFEBF2
hyFirstProg downloading...
CC=-200085 MyFirstProg. Image verify started
ynloaded!

2. To start running the program on the drive click the Start button n
This button runs the program and ignores any selected debug options such as
breakpoints.

The following message may appear.

Can nok skart program execution. Mat valid EntryPoint.

The reason for this message is that an Elmo drive program can start
running at any label (line beginning with ##) or any void function.
Unlike a C program, it does not always start at “main()”.

The simple program template has two possible starting points:
The label ##fstart, and/or

The beginning of main function.
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3. To select the starting point for the program execution, right click the name of the

project and select Entry Point:

- !qéi wiorkspace "'Default2" MyFirstProg EHL X
E g, diiveMNGO1 1 fstart
Bl [ . 2 maini)
......... M = (reate Program 3 function main()
= Add Program 3 4
| Remove Program 5 return
Debig
Entry Paink ] | start -
A list of the possible entry point becomes available.
4. Select the desired entry point.
5. Now you can click the Start button again and the program will run.
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6.3 Configuration
To configure the properties of Drive User Programming

1. Right-click in the Output pane to open an options list.

Copy
Clear

w Messages Texk

W Messages Error

W Messages Warning

w Messages Compiling

v Messages Editing

v Messages DebugMachineStatus

v Messages Debuglnfo
Messages DebugStack

v Messages Debugyariable

w Messages DebugBreakpaoint
Messages MotorStatus

v Messages DebugRemBreakpoints
Messages Debugyariable\vatch

- Owtpart Watch | Find Results | | v Messages CommErtar
Error '3: E:'a'n‘t Upeh file ' i i i Messages ContralStatus
Error 3: Can't open file Messages Control3tatusEx

niopen file w Massages DebuggerYariableManage
v Messages FindResultMessage
v Messages ChangeCptionsMessage

2. Tick next to any or all of the options to view the respective message(s) during

programming and operation.

3. Click the icon ™ to open the Drive Program window.

Properties

Dutput Window Properties

[] view Informatiom Messages

[#] Wiew Error Messages

[/] view Warning Messages

View Compiler Messages

[¥] View Debug Information Messages
[/] view Debug Variable Messages

[/] View Breakpoints Manage Messages
[7] View Wathced Messages

[/] view Communication Errors

[¥] Yiew Find Result Messages

[Canc | [ ooy ]
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4.
5.

Select the options to be viewed by clicking the checkbox next to the option.

Click Apply to apply the changes and then OK to close the window.
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6.4 Opening, Editing a Program File

A program file can be opened for editing as part of a project or on its own.

To open a program as part of a project, right click the project’s name.

6.4.1 Opening a Program for Editing

To open a program without opening a project use the toolbar buttons:

New
EOpen

Upload Program

Open a new program template

Open an existing program file

Upload a user program from a connected drive. In the dialog that
opens, enter a name for the uploaded file and click Save. To open
the new file use Open or the project related menu.

6.4.2 Opening a Program for Editing, Running and Debugging

To run a program on a drive, whether in debug mode or not, you need to assign a project to
the drive and open a program as part of the project. Each drive supports a single program at
a time.

To open a file as part of a project
1. Right click the name of the project.

g &3 g wiork space 'Default2"” MyFirstProg. EHL X

E| '% driveNG01 1 ##start
e :
E| }:@ driveNG0 Create Program 3 mwain ()
= LI el | E  Add Program Add Program As Link
- 2w Add Program s Copy
Debug i k=px
) 2 pE=px+20
Enkry Point 3 q wait (500)
2. Click Add Program. There are two choices:

=  Add Program As Link: If you have multiple drives running the same program
under different projects, select this option to apply the changes in the edited file
to all the linked files. This way you edit only a single copy of the program and the
changes take effect in all the projects.

=  Add Program As Copy: Open a previously saved program for editing. The changes
made will apply only to the file in this project.
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6.4.3 Editing a Program File

Use the following standard editing buttons located on the left of the toolbar to copy, cut,

paste, undo or redo actions.

To search the program

1. Enter a search string in the search window and click Search
v
2. Select the search options in the following toolbox.
Text: | v|
[] Match Case Search Direction
[ whale ward O Up () Down
[ ok ] [ Cancel ]

3. Click OK to search.

The search result will appear in the Find Results tab:

Output | Watch ' Find Results |

326

File: CAFrogram FilesiElmo Motion ControlElmo Application Studiotworkspaces\DefaultibyFirstProjmyFirstProd. EHL Line 6 whila(1)

4. Double click the line in Find Results to highlight the line that includes your search

string.

Table of Contents  |www.elmomc.com



http://www.elmomc.com/

= Elmo Application Studio

MAN-EAS (Ver. 1.002)

6.5 Debugging a Program

To debug a program

1. Use the following toolbar buttons:

Set Breakpoint

Remove Breakpoint n

Remove All Breakpoints H
Step Over

Step Into
Step Out

+=
Run to Cursor

Move the cursor to the line you want to put the breakpoint
on and click the Set Breakpoint button

Move the cursor to a line that has a breakpoint and click this
button to remove it

Click to remove all the breakpoints

Click to continue executing the next line without stepping
into a function or routine

Click to enter a function or routine and stop at the first
command

Continue and then stop at the first instruction before the
current function is called

Halt execution at the line where the cursor is currently
located (no breakpoint is needed)
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2. Start running the program in the debug mode, using the Start Debugging button.
The program will run until the first breakpoint and halt program execution.

3. When the program halts, message is displayed in the output window. The line at
which the program is halted is highlighted and the color of the breakpoint mark

changes.

MyFirstProg. EHL X
##tstart

main()
function maini)
int k
whileil)
==
px=px+20
wait (500)
end

[ ]
LT R R

- o

return

Curtput Watch Find Results

CAProgram FilesiElmo Motion ControhElmo Application StudiowworkspacesiDefaultibyFirstProjiMyFirstProg. EHL Compilation started A
CAProgram Files\Elmo Motion ControhElmo Application StudiovworkspacesiDefaultibyFirstProjiMyFirstProg. EHL Cormpilation Passed Successfully. Image Checksum = FDFFSE
MyFirstProg downloading...

CC=-147874 MyFirstProg. Image wverify started

MyFirstProg successiully downloaded!

Set breakpoint on line 7 address 39

Breakpoint successfully added to File CAProgram Files\Elmo Motion ControlElmo Application Studiotworkspaces\DefaultibyFirstProfbyFirstProg.EHL Line 7

Set hreakpoint on line 7 address 349

Breakpoint successfully added to File CAProgram FilesiElmo Motion ControlElmo Application StudiobworkspacesiDefaultibyFirstProfibyFirstProg.EHL Line 7

Executing Program...

FProgram Halted...

main

Break on line Mo 7, address 39
Halted an line 7 In the rogram Files\Elma Motion ControhElma Application Studi
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6.5.1 Watching Variables

Edited variable values defined as a Watch variable may be dragged and dropped from
another window or Terminal.

To view the value of the program variable and drive parameters

1. Use the Watch tab to view the value of program variables and drive parameters.
Ourtput Watch Find Results
Variable | Type | Value | View Hex
K Integar lacal variable 0X0000001 4 [w |
P - 40
sp - &0000
2. Enter the names of the variables and parameters you want to watch in the Variable

column. The Value column will display the values when the program halts at a
breakpoint.

3. Check View Hex to view the hexadecimal representation of the value.

6.5.2 Debugging a Running Program

EAS allows you to connect to a drive that is already running an existing program and start
debugging it.

To debug a program

1. When a program is running on the drive, connect to the drive using EAS and open the
same program running in the editor.

2. Set breakpoints and enter variables and parameters to watch if necessary.

3. Click the Attach button to enter the debug mode. The program execution will

halt when a breakpoint is reached.

4. To exit the debug mode and return to normal running mode click Detach.
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6.6 The Layout Selector

To use the Layout Selector

1. On the right side of the toolbar, you will find the view selector.

Open the list to select one of three options:

Editar O

Recorder + Terminal
Recorder + Manikar

2. View the editor only or add supporting tools to your layout to help debugging.
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7 G-MAS Setup and Motion

To open the G-MAS Setup and Motion activity window, click the

=N

GMAS
etup&Motion

icon. This

window allows you to perform servo drive operations directly and via scripts, and diagnose
the G-MAS connects to the drives.

Advanced Tools

- Flow Sciipt Commands
[+ Administrative Commands
Mation Commands

v01.5et Kinemaic Transiorm
01 PowerOn

202 PowerOn

03 PowerOn

04 PowerOn

05 PonerOn

Wait Time

Jump 1

Jump? Label

Start Loop1

a01.Link

06 Change Operational Mede
Wat Time

01 Condition

End Condiion |

201 MoveAddtive

01 Wait Parameter Condiion
01 MoveRelafive

201 Wat Staie

a01.Send SDO

302 MoveRelative

02 MoveContinuous

03 MoveRelative
203 Wat Stete

Set Global Parameler

204 MoveRelaiive

204 Wat State

205 MoveRelative

201, Unink:

Wait Time.

End Loop1

Jump1 Label

201 MoveRelative Repettive
a1 /s Speed Ovemde
02 MoveReldive Repetiive

m

Quick Tools Gmas ScriptManager = H = D 0 M (= Xg &Moo

Status Area

Name /A N/A N/A N/A N/A N/A

Expert Tools Mode

5 GMAS Script Manager Postion

55 GMAS Axes Motion Velocty

[ Modbus Configuration —

GMAS Parameter Expl
4% GMAS EtherCAT Diag. ® Enable ® Enzble ® Enable *  Enatle ® Enable @ Enable
Stop Stop Stop Stop Stop Stop

PLC State
Motion Status x x x X
Available PLC Commands Active Command Queue Parameters for Selected Motion Object

# Enable

Stop

Recorder > M & %

Resolution

20D msec/point v

Record time

200000sec v

Options

Chart

Mode

5|

[ single

Corfiguration

save

Load

@ GMAS Activity is loaded.

The following activities are available:

Activity

H Explanation

G-MAS Script Manager

Details the loading and saving of specific and sophisticated G-MAS scripts to
either test the G-MAS management and its drives during its design setup, or
run the system as routines.
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Activity ‘ Explanation

Gmas Script Manager = H = b 0 M X @& &Ml o

Status Area
Name N/A N/A N/A N/A N/A N/A
Mode
Postion
Velocity
Current
& Enable # Enable & Enable # Enable # Enable # Enable & Enable 4
Stop =5 Stop Stop Stop 5 Stop Stop Stop
PLC State
Mation Status x X x Pt Dot x X
Available PLC Commands Active Command Queue Parameters for Selected Motion Object a0l -
=){How Script Commands; » || v01.Set Kinematic Transform -
T lomp 4 al1 PowerOn —
: al2 PowerOn
El- Wait Commands i
- Loop a4 PowerOn
Condition a05 PowerOn |4
(- Administrative Commands j‘fan T‘me I§
ump
PowerOn Jump2 Label
-~ PowerOff £ | Start Loop!
- Stop a0l Link B
Change Operational Mode aWOG C_hrange Operational Mode
i ait Time
Aods Speed Overide e
Send SDO End Condtion1
Set Parameter al1.MoveAddiive
Set Global Parameter a1 Watt Parameter Condition
Link ~' all.MoveRelative
- Unlink a1 Wait State
et al1.Send SDO
)+ Motion Commands 202 MoveReltive
MoveRelative a2 MoveContinuous
MoveRelativeRepetiive ~ _  a03.Wat OpMode 5

For further details, refer to the section 7.1 on page 336.

G-MAS Multiple Axes Details the multi-axes motion controlled by the G-MAS.
Motion
Gmas Multiple Axes Motion H =
Auds Status
Name N/A N/A N/A N/A NAA N/A N/A
Mode
Position
| velocty
Curment
Motions . [@ Disable & Disatie # Disable ® Dissble ® Dissble & Dosole # Dsstle
Absolute
Motion Repetitive Repetitive Repetitive Repetitive Repetitive Repetitive Repetitive
Position 1 0j > afl > 0j| -> Dl = 0 = 0| > 0| >
Position 2 0jl -> f -> 0 0jf -> 0| = 0|l -> 0j >
Repetitive Repetitive Repetilive Repetitive Repetitive Repetitive Repetitive
Relative 0 0 0 ] ] 0 0
Distance
Run Held Fun Held Run Held Run Held Run Held Run Held Run Held
Jogging
Home Pos ajl > afl > ojf > ojf > 0|l - 0j| >
Set Pos 0j > afl > o > 0jf -> o = 0j| > 0j| >
Speed 0 0 0 0 0 0 0
Stop Stop Stop Stop Stop Stop Stop
o Parameters .. W Parameters ... 0 Parameters .. W Parameters .. W Paramsters . W Parameters ... W Parameters ...

For further details, refer to the section 7.1 on page 336.
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Activity Explanation

Modbus Configuration

Details and allows editing of multiple Modbus configurations and their
respective data, to operation a G-MAS controlling a series of of various
drives.

333

Quick Teols Modbus Configuration Manager b = E1 X b ® 2 | Recorder D M@ Z M 8 A& ¢ & T H = v
Advanced Tools | Name [ Trpe Value [ Rlias oy
Expert Tools =
54 GMAS Manager il
B GMAS Axes Motion Ex -
-
= : . %)
1 Recordiims
i
Options
:
I
e Wads
‘ —
ity i
2 4 13 B 10
prm
104 |
o 4
Terminal @ D 5 & W &=
> H
4- }
|
T 4 1 L) 10
' Gmas Setup ind Motion For Workspace Test_warkspace h

For further details, refer to the section 7.3 on page 376.

To select a GMAS Setup & Motion activity

1.

2.

management window.

Select the GMAS Setup & Motion option

At the Tools side bar, select from the menu of Tools.

Setup&Motion

to open the G-MAS

| Quick Tools

| Advanced Tools

| Expert Tools

=8 GMAS Script Manager

| @8 GMAS Axes Motion

Modbus Configuration...
. GMAS Parameter Expl...
+4 GMAS EtherCAT Diag...
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The following table displays the options available for each set of Tools.

Quick Tools [ Quick Tools l
+4 Recorder
Advanced Tools [ Quick Tools l

[Advanced Tools l
9 GMAS Axes Motion

Expert Tools l Eapertlools ]

=8 GMAS Script Manager
©9 GMAS Axes Motion |
Modbus Configuration_ .
. GMAS Parameter Expl...
#< GMAS EtherCAT Diag. .

3. Select any of the following options.

+4 GMAS Manager

| @9 GMAS Script Manager
9 GMAS Axes Motian
Modbus Configuration. ..

The relevant tool manager activity opens.
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To activate the G-MAS from the Workspace Tree:

" XD

[ Quick Tools l

[ Advanced Tools ]

[Expert Tools l

¥4 GMAS Manager
| @ OMAS Axes Motion Ex |
=] Modhus Configuration. ..

1. At the top left corner, click the Workspace tree icon E

2. Click the OK button.
The G-MAS icon changes from grey to a green highlighted icon.
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7.1 G-MAS Script Manager

The G-Mas Script Manager displays the following screen.

Gmas ScriptManager = H = D W B =0 X » 4 & 4 ©

336

Gmas Script Manager

Status Area
Name N/A N/A N/A N/A N/A N/A N/A N/A
Mode
Postion
Velocity
Cument
# Enable # Enzble # Enable # Ensble @ Enable # Ensble # Enable # Enable
Stop =5 Stop Stop Stop Stop — Stop Stop s Stop
PLC State
Mation Status x X x X x X x X
Available PLC Commands Active Command Queue Parameters for Selected Motion Object a0l ki
w1 5et Kinematic Transform Hois Name v01i
jump :g;;gx:gg eType NC_AXIS_IN_GROUP_TYPE_ENUM[] Aray
[#- Wait Commands 203 PowerOn Node Ulnt32[] Aray
Loop a4 PowerOn MesToAcsFunclD NC_TR_FUNC_ID_ENUM[] Array
- Condition al5 PowerOn Num/foes 5
- Administrative Commands Wait Time ulTrCoef Double[][] Amay
vt jﬂ';} Label Execute 1
- PowerOff Start Loop1 BufferedMode MC_BUFFERED_MODE
Stop al6 Change Operational Mode
- Change Operational Mode ‘%?\ﬂ[,:nm;rt .
- P < al1 Condtion
?os;j;;ag e End Condition 1
e al1 MoveAdditive
- Set Parameter al1.MoveRelative
Set Global Parameter al1.Wait State
- Link a02 MoveRelative
- Uniink 202 MoveContinuous
i al3 Wait OpMode
EJ- Mation Commands al1.Change Operational Mode
- MoveRelative al3 MoveRelative
MoveRelative Repetitive aﬁ x:'a“ 5';3};
al loveEhelative
- MoveAbsolute - 204 Wait State
- MoveAbsolute Repetitive 305 MoveRelztive
- MoveAddtive Wait Time
- MoveVelocity End Loop1
Homing Jump1 Label
- Homing DS402 al1.MoveRelativeRepetitive

al1.Ads Speed Ovemide
al2 MoveRelativeRepetitive
al03.MoveRelativeRepetitive
al4d MoveRelativeRepetitive
al5 MoveRelativeRepetitive
Jump2

a1 Power(ff

a2 Power(ff

a3 Power(if

al4 Power(ff

205 Power(ff

Fuds Name
Hods/ Group name.

The modular display consists of the following:

The status area consists of the G-MAS Script Manager icons and displays the
general status of each axis or vector, if defined as a combination of the axes.

aHdzbuEEO X >4 $M o

Status Area
Name N/A N/A N/A N/A N/A N/A N/A N/A

Mode
Posttion
Velocity
Cument

# Enable # Enable # Enable @ Enable # Enable # Enable # Enable # Enable

Stop Stop Stop Stop Stop Stop Stop Stop
PLC State

Motion Status x x x x x x x X

The Status Area fields consist of the following:

Name Name of the axis. By default b0X, or for group

vector axes VOX
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Awvailable PLC Commands:

Mode

Position

Velocity

Current
Enabled/Disabled

Stop

PLC State

Motion Status

The DS402 mode motion of the axis

Actual position

Actual velocity

The operative current of the drive

Whether the axis or group is powered on or not

Stop the motion of the axis. Does not operate per
axis if grouped. Must press Stop under the vector
name to Stop a group.

The PLC state of the axis whether the axis is
enabled or disabled, or otherwise

Motion status of the axis by default is Disabled or
Standby. However, when the axis is enabled the
motion status can be DC, cVel, etc.

The commands area allows a series of commands and functions to be

gueued and then activated, performing the motion function of the axis or

group of axes.

Active Command Queue

]

s for Selected Motion Object

-- FlowSerptCommands
[ AdministrativeCommands
- MotionCommands

337

The Available PLC Commands lists the available commands to use when
operating a single or multiple drives, and consists of the following:

Flow Script Commands

Sets the flow for the queued command
series

Administrative Commands Sets the commands to administrate the

Motion Commands

motion of the axes

Sets the command to perform the motion
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Awailable PLC Commands

- Wait Operational Mode
.. Wait Parameter Condttion

- Loop

- Condition

[=I- Administrative Commands

- PowerOn

- PowerOff

- Stop

- Change Operational Mode

- Pis Speed Ovemide

- Send 500

- Set Parameter

- Set Global Parameter

- Linke

- Unlink

[=l- Motion Commands

- MoveRelative

- MoveRelative Repetitive

- MoveAbsolute

- MoveAbsolute Repetitive

- MoveAdditive

- MoveVelocity

- Homing

- Homing DS402

The above commands may be dragged to the Active Command Queue area
and their detailed parameters entered in the Parameters for Selected
Motion Object area.
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7.1.1 Toolbar Buttons

| Gmas Script Manager = H =1 D W M = X ¥4 il o
H Save Save the selected rows

“ Load Load a saved script. All present scripts are cleared
and replaced with the loaded script.

&l select axis Select an axis or axes on which to perform the
commands

b Runs the command sequence in the Active
Run the command sequence
Command Queue

u

Halts the operation of the command queue
Halt the command sequence P 9

| Stop the command sequence Stop the sequence completely

Performs the commands in the active queue
Step procedure

stepwise. This is especially useful when checking
commands and their parameters.

Insert one row above the top row that is selected
Insert command

X Delete command Deletes the selected command and move commands
up
H.‘.-t Clear all commands from the Active Commands
Clear All

Queue

L Move command up Move the selected rows towards the top of the table

i Move the selected rows towards the end of the
Move command down

table
1] Allows renumbering of a set of procedures to place
Renumber in a specific order of operation.
Add variables to a function presently with active
Add variables

varaibles.
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7.1.2 Manipulating the axes

The section describes the procedure to build a queue of Commands in the Commands Area
and activate them to manipulate the axes or group of axes.

To manipulate the axes

1. Click = to select the axes. The Select Axes window opens

i '

Select Axes = | =] EE_ I

k o+

2. Select axis or axes to be included in the activity, and click the checkbox next to their
name.
3. Within the Command Area, drag the relevant command to the Active Command

Queue are and build a sequence of operations, as shown below.

Each axis or vector group of axes has its own set of commands delineated
according to the name of the axis or group.
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| Gmas Script Manager = H bnm-—B X% & ‘
Status Area :
Mame [ a0l I a02 [II] a03 [II] a4 [I1] a05 il a06 [i1] a07 |
Mode | Cuclic Position | | Cuclic Position | i Cuclic Position | | Cuclic Position | | Cyclic Position i | Cyclic Position | | Cypclic Position i
| Postion 1 0 0 0 0 0 0
Velosity 0.00 0.00 0.00 0.00 0.00 0.00 0.00
et [ ool | ool | ool | oo | ool | ool | o.00]
[@ Ensle | [® Enable | [® Enabe | [® Enable | [® Enable | (@ Enable | [@ Enable |
[ Stop ] [ Stop ] [ Stop ] [ Stop ] [ Stop ] [ Stop ] [ Stop ]
PLCStale  pisable Disable Disable Disable Disable Disable Disable
Maotion Status X x Pat x x x x
.
Available PLC Commands Active Command Queue Parameters for Selected Motion Object el B
[=]- Flow Script Commands all.PowerOn
~Jump S bouetn Wil time 10000
[=)- Wait Commands 204 PowerOn
Wit Time al5.PowerOn
it Tirne:
‘wait Dperational Mode Start Loopl
- Loop allk.Change Dperational Mode
T alll MoveRelative
[l Administrative Commands a02 MoveR elative
- Powerln a3 MoveR elative
- PowerOff a4 MoveRelative
Change Operational Mode Easd.hL’Iooove‘IR elative
- Ariz Speed Overrde P
[=- Motion Commards
- MoveRelative
- MoveRelativeR epetitive
Movedbsolute
- MovedbsoluteR epetitive
- Movetdditive
- Movelelocity
- MoveContinuous
Homing Name
- Homing DS 402

For each command entered, make sure to set the specific parameters applicable to

that axis or group.

Available PLC Commands Active Command Queue Parameters for Selected Motion Object baj M
£} Flow SariptCommands | s Name bO1
P bllehopetu Enable True
i T VD1 Group Encble EnablePositive True
Wait State vD1.5et Kinematic Transform EnableNegative True
Loop Start Loop1 BufferedMode MC_BUFFERED_MODE -
1 AdministrativeCommands vD1 MovelinearRelative ot e ABORTING MODE f
| PowsOn Ullhed it WC BUFFERED MODE
- PowerCff e MC_BLENDING_LOW_MODE
- Change Operational Mode End Loop1 mg‘gtémgmg‘r‘lﬁl%ﬁﬁéﬂODE
.~ Auis Speed Overide Ry MC_BLENDING_HIGH MODE
E}- MotionCommands :ﬁanzm 5 i N
- MoveRelative b02 PowerOff &
- MoveRelative Repetitive
- MoveAbsolute
- MoveAbsolute Repetitive
- MoveAdditive
- MoveVelocity
- MoveCortinuous
- Homing
Homing DS402

BufferedMode
Defines the chronological sequence of the FB relative to the previous block

To duplicate a command for a set of axis:

a. Insert the command to the Active Command Queue.
b. Select the command to repeat and right-click on the command. A menu
appears.
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Active Command Queue Parameters for Selected Motion

301.PowerOn Auiz Name
a2 PowerOn !

403 PowerOn Dlstar?ce

a04 Powerln Welocity
a05.PowerOn Acceleration
“wlait Time Deceleration
Start Loopl Jerk
alB.Change Operational Mode

AT B%JfferfadMode
201 MoveRelative Direction

a1 \wfait State ExecuteDelay
302 MoveRelative Erecile

a3 ait Opkode
203 MaoveRelative
a3 wait State

204 MoveRelative
a4/ 5t State

a5 MoveRelative
Wait Tine
End Loopl

a1 Mo l =
. Pawer Duplicate & || after this Line
202 PowerOff -
203 Powerff Remaove at the end of Script
al4.Fowerff Fun b Loz N
a05. Power(ff A”!S ; Game
Comment xiz! Group name.
C. Select Duplicate, and choose where to place the duplicate command:

After this Line Immediately after this command line

At the end of Script At the end of the script set of commands

6. To run a command for an axis:
d. Insert the command to the Active Command Queue.
e. Select the command to repeat and right-click on the command. A menu
appears.

Active Command Queue

Parameters for Selected

a1 PowerOn Awiz Mame
a2 Powerln ;
al3 PowerOn D|slar?ce
a4 PoverQOn Welnsity
a5 Powerdn Acceleration
Wit Time Deceleration
Start Loopl Tt
alls.Change Operational Maode
e i Bgffergdh’lnde
a1 MoveR elative Direction
all W ait State Enecutel elay
a2 MoveR elative
al3 Wit Dphade Execlie
a3 MoveR elative
a3\ ait State
a4 MoveR elative
alld. W ait State
a5 MoveR elative
Wait Time
1
Duplicate 3
al2 PowerQff
a3 Power0ft HEtove
a4, Power O Run . i
205 Power0ft Il thisine only [‘“
Cormrment from this Line v}
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f. Select Run, and choose when to run the command:
This Line only Run this line command now
From this line Run all commands starting from this command
7. To remove a command, either click the icon X , or alternatively,

Select the command and right-click.
Then select Remove from the menu that appears.
8. To change a command to a comment, select the command and right-click.
From the menu that appears, select Comment. The command changes to a comment

with two // appearing directly before it.

Duplicate ¥
al2. PowerQff
a3 PowserOff Remave
ald. PowerCff Run "
a5 Power 0

To remove the comment, select the commented command and right-click. Then select

Uncomment from the menu. The command returns to its original form in the queue.
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7.1.2.1 Flow Script Commands

All Flow command can be inserted to a command sequence on condition that the sequence
is not active.
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Wait Commands

Active Command Queue

Parameters for Selected Motion Object

a0l .PowerOn

a02. PowerOn

a03 PowerOn

a04. PowerOn

a5, Powerdn
it Time

Start Loopi

alE. Change Operational Mode

Wit Time

al1.MoveRelative

a1 \Wait State

a2 MoveRelative

al3Wai Opkode

a03 MoveRelative

a3/ ait State

a04 MoveRelative

a4/ ait State

a05. MoveRelative

W ait Time

End Loop1

a1 MoveRelativeRepetitive

a1 Poweriff

a02 PowerQIf

a3 PowerOff

a04. PowerOFf

a05. PowerQIff

“wait time:

Mame

10000

The delay time between moving from one command to another. Enter a realistic

number to enable the axis to react between commands.

Active Command Queue Parameters for Selected Motion Object §_aD1 9
all.PowerOn
a02 PowerOn .
a2 PowerOn A?’“s Mame a1
a4 Powerln Timeout 0
a8, PowerOn SYNCHROMIZED_MOTION w
Wait Time HOMING
Start Loopl !

alE. Change Operational Mode
‘wait Time

al3Wait Dpkode
a3 MoveRelative
a3 wait State
al4.MoveRelative
a04.\w ait State
al5 MoveRelative
Wit Time

End Loopl

a1l MoveRelativeR epetitive
a1, PowerQEf
a2 PowerQff

al3 PowerOff

a04. PowerQff

a085. PowerDif

“Waited PLC State

THCHROMIZED_MOTION

CONTINUOUS_MOTION
CISCRETE_MOTION
STaMD_STILL
STOPPING

CISABLED
ERROR_STOF

Select the appropriate logical wait state from the pull-down menu and enter a

Timeout, after which the EAS continues the command queue.

Select whether the Logic should be True or False
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Active Command Queue Parameters for Selected Motion Object a1 v|
al1.PowerOn
a2 PowerOn :
al3.PaowerOn A?"S Name al3
a04. PowerOn Timeaut 0
205 PowerOn .
“ait Time OPM402_MO
Start Loop1 : DOPM402_PROFILE_POSITION_MODE
el Cnorore Qpmatincibiods OPMA402_PROFILE_VELDCITY MODE

a0l MoveRelative
a1 wait State
il

203w ait State
a4 MoveRelative
al4.\w/ait State
a5 MoveRelative
Wait Time

End Loopd

a7, PowerOff

al2 PowerOff

a03. Power Off

a04. PowerOff

a05. Power Off

OFM402 TORGUE_PROFILE_MODE
OPM402_HOMING_MODE
OPM402_INTERPOLATED _POSITION_MODE
OPM402_CYCLIC_SYNC_POSITION_MODE
OPM402_CvCLIC_SYNC_VELOCITY_MODE
OPM402_CvCLIC_SYNC_TORQUE_MODE

‘Waited Operational Mode

This Wait Operational Mode depends on the DS402 wait operational state allows

the axis to change operational state before moving to the nexrt command in the

queue.

Active Command Queue

al3.PowerOn -
al4. PowerOn

al5 PowerOn

Wait Time

Jump1

Jump2 Label

Start Loop1

al& Change Operational Mode
Wait Time

al1 Condtion

End Condttion1
al1.MoveAdditive
al1.MaveRelative

all Wait State

al2 MoveRelative

o] IS e SR

Active Command Queue

al3.PowerCn -
a4 PowerCn

a05.PowerOn

Wait Time

Jump1

Jump?2 Label

Start Loop1

al6.Change Operational Mode

Wait Time

al1 Condition 1

End Condition

a01.MoveAdditive

(201 Wait Parameter Condition ||

Parameters for Selected Motion Object al1 =

Pz Name alil
Parametertlame FB_DEFTH
Operation =

Waited Value 0

Infinitive False
Timeout 0

Parameters for Selected Motion Object ai i

Pods Mame all
ParameterMame FBE_DEFTH
Operation
Waited Value
Infinitive
Timeout

I
]

AACN N T
i

RN

The Wait Parameter condition depends on the optional value of the condition, and

can be changed for each axis.
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Loop

Active Command Queue

Parameters for Selected Motion Object

347

al1.PowerOn

al2 PowerOn

203 PowerOn

a4 PowerOn

205 PowerOn

Y ait Time

Start Loopl

alB Change Operational Maode
W ait Time

a1 MoveRelative
&l M/ ait State
202 MoveR elative
203w/ ait Ophade
al3 MoveRelative
al3 M/ ait State
al4 MoveRelative
204w/ ait State
al5 MoveRelative
Wwhait Time

End Loopl

a0l . Power0ff

a02 PowerOff

a03 PowerOff

a04. PowerQff

a5 PowerO ff

StringMumber

A loop can be inserted at any time to a sequence of commands in the queue, and

allows the user to setup a sequence of commands which repeat.

Selecting Loop, mounts two loop commands to the Active Command Queue; Start

Loop, and End Loop.

Active Command Queue

Parameters for Selected Motion Object

all.Power(n
a02.PowerQn
a03.PowerOn
al4.PowerOn
a05.PowerOn
Wait Time

Start Laopd
alE.Change Operational Mode
‘whait Time

all MoveRelative
a1\ ait State
al2 MoveRelative
al3.wait Opbdode
al3.MoveRelative
al3wWait State
al4 MoveRelative
al4.\w/ait State
alb.MoveRelative
Wait Time
a01.PowerQif

al2 PowerQff
al3.PowerQEf
al4. Powerff

a05. Power O

Iterations Mumber

MHame

To reiterate the command enter the StringNumber value at the End Loop command

in the Parameter’s detailed window.

Then use the == = buttons to move the commands to their correct positions.
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Jump

Condition

348

Active Command Queue Par. ters for Selected Motion Dbject a0l

a01.PawerQn A~
al2 PowerOn

a03.PowerOn

al4 Power(n

a05. PawerOn

Whait Time

Jumpl Label

Start Laopi

alE.Change Operational Mode
“Wait Time
al1.MoveRelative

al1 M/ ait State

al2. MoveRelative

al3 M\ ait Opbdode
a03.MoveRelative

al3M/ ait State
al4.MoveRelative

a4\ ait State

al5 MoveRelative

Whait Time

End Loop1

all MoveRelativeR epetitive
al2 MoveRelativeR epetitive
a3 MoveRelativeR epetitive
al4 MoveRelativeR epetitive

a5 MoveRelativeR epetitive Jumip to

a0l PowerQif Jump ta this Label.
al2. PowerQEf

a03. Powerff b’

Jumps commands in a queue to the next JumpX Label and continues the procedure

from that command.

Initially, selecting Jump, places two commands, for example, Jump1 and Jump1l

Label, in the queue. Use the L = buttons to move the Jump1 label command to

its appropriate position.

Active Command Queue Parameters for Selected Motion Object ._aEﬂ M|
all PowerOn ~
alz PowerOn -
a3 Pawerln m me al
ald. PowerOn ConditionT ype State L
a05.Pawerdn Checked PLC State DISABLED
Wwait Time Logic True
Jumpl
JumpZ Label

Start Loop1
&l Change Operational Mode

Al oh
Exd Condition]
al Mowveddditive

all . MoveRelative

all Wwiait State

alz MoweRelative

a0z MoweContinuous

a3 \wait Opkd ode
al1.Change Operational Mode
a3 MoweRelative

a3 wiait State

ald MoweR elative

ald \wiait State

al5 MoweR elative

Wwait Time ConditionT ype
End Loopl

Jump1 Label

all.MoveR elativeRepetitive %

Creates a conditional command situation where the command uses the standard If...

then... application. Similar to the Jump command, the Active Command Queue uses

the Condition label specific for an axis (for example, a01 Condition1 above) and
creates the End Condition label (End Condition1), to discontinue the Conditional

command.
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Usethe = = buttons to move the End Condition label command to its
appropriate position.
The Condition label has three parameters which allow selection of the following:
ConditionType Select either State or OpMode
(DS-402 operational mode)
Checked PLC State If State mode then the following Checked PLC State
options are available:
Az Mame al
ConditionT ype State
Checked PLC State DISABLED W

Logic

If NO Jump to

(If No Condition then
jump to)

Logic HOMING
SYNCHRONIZED_MOTION
COMTINUOUS_MOTION
DISCRETE_MOTION
STAND_STILL
STOPPING

ERROR_STOP

If OpMode mode then the following Checked PLC State
options are available:

Az hame all

ConditionT ype OpMode

.ed Operational Mode 2 PROFILE_POSITIOM_MODE
OFM402 MO
OFM402_PROFILE_POSITION_MODE
OFM402_PROFILE_ELOCITY_MODE
OFM402_TORQUE_PROFILE_MODE
OPM402_HOMING_MODE
OFM402_INTERPOLATED_POSITION_MODE
OPM402_CvCLIC_SYMC_POSITION_MODE
OFM402_Cv'CLIC_SYMC_VELOCITY_MODE
OPM402_CyCLIC_SYMC_TORAUE_MODE

True or False.

If True, then the operation of the axis follows the Checked
Operational Mode setting.

If False, then the operation of the axis does not follow the
Checked Operational Mode setting and follows another
mode

EndCondition1
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7.1.2.2 Administrative Commands

Administrative commands do not perform any motion, but control the initiation of a motion.
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PowerOn

PowerOff

Active Command Queue

351

Parameters for Selected Motion Object all

al3.Powerdn

al4.Powerldn

a5 Powerdn

Wait Time

Jumpl

Jumpz Label

Start Loopl

alE. Change Operational Maode
Wit Time

a1 MoveRelative

a1 ait State

al2 MoveRelative

a3 ait OpMode
a01.Change Operational Mode
a3 MoveRelative

a3 ait State

al4 MoveRelative

a4 ait State

a5 MoveRelative

Wit Time

End Loop1

Jump Label
al1.MoveRelativeR epetitive
al2 MoveRelativeRepetitive
a3 MoveRelativeR epetitive
al4 MoveRelativeRepetitive
alf MoveRelativeR epetitive
Jump2

a1 Paower0ff

a2 Power0ff

a3 PowerCff Bt

Axis Mame

Bufferedhode
Execute

BufferediMode

ail

MC_BUFFERED_MODE

ML ABORTING MODE

MC_BUFFERED_MODE
MC_BLENDING_LO'w _tMODE
MC_BLEMDING_PREVIOUS_MODE
MC_BLENDING_MEXT_tMODE
MC_BLENDING_HIGH_MODE

Defines the chronological sequence of the FB relative to the previous block.

Initiates Power On when the axis is disabled and stopped using a selectable buffer
mode. By default the buffer mode is MC_Buffered_Mode. If executed then Execute

is set tol, otherwise 0.

Active Command Queue

Parameters for Selected Motion Object all

al1.Powerdn ~
al2.Powerdn

a3 Powerldn

ald.Power0n

a5 Powerdn

Wait Time

Jumpl

Jump2 Label

Start Loopl

alE. Change Operational Maode
Wait Time

al1.MoveRelative

all .y ait State

a2 MoveRelative

a3 ait Ophode
al1.Change Operational Maode
a3 MoveRelative

a3 ait State
al4.MoveRelative

a4 ait State

a5 MoveRelative

Wait Time

End Loop1

Jumpl Label

a1 MoveRelativeRepetitive
al2 MoveRelativeR epetitive
al3 MoveRelativeRepetitive
al4.MaoveRelativeRepetitive
alh MoveRelativeRepetitive

JumE2

a2 PowerOff
a3 Power( ff bt

Az Name

Bufferedhode

Execute

BufferediMode

all

MC_BUFFERED_MODE

ML ABORTING MODE

MC BUFFERED. MODE
MC_BLENDING_LOW _MODE
MC_BLEMDING_PREVIOUS_MODE
MC_BLEMDING_MEXT_MODE
MC_BLEMDING_HIGH_MODE

Defines the chronological sequence of the FB relative to the previous block.

Initiates Power Off when the axis is enabled and at standstill using a selectable
buffer mode. By default the buffer mode is MC_Buffered_Mode. If executed then
Execute is set tol, otherwise 0.
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Change Active Command Queue P. ters for Selected Motion Object _aD'I |
Operatlonal a01.PowerOn A Auiz Name anl
Mode 502 Powerln PM402_PROFILE_VELOCITY_MODE +

a03 PowerOn

a04. Powern Execute OPM402_NO

405 Pawerln OPM402_PROFILE_POSITION_MODE

Wit Time 402_PROFILE_VELOCITY_MODE

Jump1 OPM402_TOROUE_PROFILE_MODE

%lt‘;':tpfo'-oapﬁe' DPM402_HOMING_MODE

. OPM402_INTERPOLATED_POSITION_MODE

b das sl e OPMA402_CYCLIC_SYNC_POSITION_MODE

01 MaveRelative OPM402_CYCLIC_SYNC_VELOCITY_MODE

a1 ait State OPM402_CYCLIC_SYNC_TORGUE_MODE

al2 MaoveRelative

(2 ait Ophode

a03. M ait State
a04.MoveRelative

a4\ ait State

a5 MoveRelative

Wait Time

End Loopl

Jumpl Label

a1 MoveRelativeRepetitive
al2 MoveRelativeRepetitive
a3 MoveRelativeRepetitive
al4 MoveRelativeRepetitive
al5 MoveRelativeRepetitive
iET.T:?oweerf Operationalode
a2 Powerf

a03 Powerf b

Enables an axis to change its operation mode to another DS402 profile mode of
operation or alternatively no DS402 profile mode. If executed then Execute is set
tol, otherwise 0.

AXiS speed Active Command Queue Parameters for Selected Motion Object alll |
Override

all.PowerOn - Az Mame a

302 PowerOn :
al3. PawerOn ‘WelocityFactar 0.E

a04.PowerOn Execute 1
a5, PowerOn

Wit Time

Jurmpl

Jump2 Label

Start Loopl

alE.Change Operational Mode
W ait Time

all . MoveR elative

&l wiait State

a02 MoveR elative

a3 wait Ophode

a1 .Change Operational Mode
a3 MoveR elative

a3/ ait State

204 MoveR elative

a4 ait State

a5 MoveR elative

Wait Time

End Loopl

Jurmpl Label

al2 MoveR elativeR epetitive
a3 MoveR elativeR epetitive
al4 MoveR elativeR epetitive
al5. MoveR elativeR epetitive

Axiz Mame
Jump2
aLEII:IH,T:'owe[fo Awizd Group name.
a2 PowerOff bt

Enables an axis to lower its velocity by a Velocity Factor of the original speed. If
executed then Execute is set tol, otherwise 0.
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Send SDO

Set Parameter

Set Global
Parameter

Active Command Queue

al3.PowerOn

ald PowerOn

al5.PowerOn

Wait Time

Jump1

Jump2 Label

Start Loop1

al6 Change Operational Mode
Wait Time

al1 Condition1

End Condition 1
all1.MoveAdditive

all1.Watt Parameter Condition
all1.MoveRelative

all1.Wat State

al1.Send SD0 |

Parameters for Selected Motion Object

- Aoz Name
Data
Service
Sublndex
Datalength
Index

353

all

all

Download

(x0

Sends SDO message command, in units of 1, 2, or 4 bytes. This data length
parameter receives in bytes. However, if a user sends a request to upload/download

an SDO object that is not 1, 2 or 4 bytes, an error is returned.

The Sublindex defines which index value signifies the group of events to be
transferred from the G-MAS. This parameter should mirror the enumerator value of
the ucEventGroup variable, where applicable. Any +ve character values.

Active Command Queue

al3.PowerOn

al4.PowerOn

a5 PowerCn

Wait Time

Jump1

Jump2 Label

Start Loop1

al&.Change Operational Mode
Wait Time

al1 Condition1

End Condition1

al1. MoveAddtive

al1.Watt Parameter Condition
al1.MoveRelative

all.Wat State

al1.Send SDO

al2 MoveRelative

a2 MoveContinuous

al3.Wait OpMode
al1.5et Parameter

Parameters for Selected Motion Object

- Puis Name
ParameterName
Value
ParameterAmindex
ucEnable

all

al1

=]

Modifies the value of a vendor specific parameter. The ParameterArrindex is the

array index parameter, with any +ve integer values.

Active Command Queue

al3.PowerOn

al4 PowerOn

al5.PowerOn

Wait Time

Jump 1

Jump2 Label

Start Loop1

alé.Change Operational Mode
Wait Time

al1 Condition 1

End Condtion1
al1.MoveAdditive

al1.Wait Parameter Condition
al1.MoveRelative

al1.Wait State

al1.5end SDO

al2 MoveRelative

al2 MoveContinuous

al2. Wait OpMode

al1.5et Parameter
all1.Change Operational Mode
a3 MoveRelative

al3.Wai State

Set Global Parameter

Parameters for Selected Motion Object

- ParameterName
Value
ParameterAmindex
ucEnable

m

Modifies the value of a vendor global parameter. The ParameterArrindex is the
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Link

Unlink

array index parameter, with any +ve integer values.

Active Command Queue

al3.PowerOn
al4.PowerOn
al5.PowerOn
Wait Time
Jump1

Jump?2 Label

Parameters for Selected Motion Object

all

354

- Huiz Mame
Slave Az
Mode

Start Looi1

Active Command Queue

al3.PowerOn
a4 PowerOn
al5 PowerCn
Wait Time
Jump1
Jump2 Label
Start Loop1

al6.Change Operational Mode
Wait Time
al1.Condition1

e

Parameters for Selected Motion Object

all

a1

o Mz Name

Maode

Links a master axis with a slave axis.

Active Command Queue

203 PowerOn

al4. PowerOn

a05.PowerOn

Wait Time

Jump1

Jump2 Label

Start Loop1

a1 Link

allé Change Operational Mode
Wait Tims

al1 Condtion 1

End Condtion1

a1 MoveAdditive

al1. Wait Parameter Condition
al1.MoveRelative

a1 Wait State

al1.5end SDO

al2 MoveRelative

alZ MoveContinuous

alld Wait OpMode

al1.5et Parameter

al1 Change Cperational Mode
al3 MoveRelative

al3 Wat State

Set Global Parameter

al4 MoveRelative

al4 Wat State

205 MaveRelative

al1. Unlink

Parameters for Selected Motion Object

all

. a01

[+

m

Unlinks the master axis with the slave axis.

7.1.2.3 Motion Commands

Motion commands perform motion. For a complete explanation of the motion commands
refer to Chapter 5: Motion Function Blocks in the Administrative and Motion API

documentation.
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7.2 GMAS Uncoordinated Multiple Axes Motion

When the GMAS Multiple Axes Motion window is selected, a number of visual options are

available.

Gmas Multiple Axes Motion | = =2

Auds Status
Name al1 a2 MN/A
Mode Cyclic Position Cyclic Position
Position 0 0
Velocity 0.00 0.00
Cument 0.00 0.00
Wotins .. (g Fnable | [® Enable | |® Dissble
ab;;l;rte [7] Repetitive [7] Repetitive Repetitive
Position 1 0 0 0| =
Position 2 0 0 ol =
[ Repetitive [] Repetitive Repetitive
Relative 0 0
Dist:
forr Fun Held [¥] RFun Held Run Held
Home Pos o]l - 0 0
Set Pos of > 0 0
Speed 0 1]
[ Stop Stop ] Stop

[ 'y Parameters ..

)
J (s

> P BCE

w L

# Disable

Repetitive

Repetitive

Run Held

Stop

W Parameters ..

# Disable

Repetitive

Repetitive

Run Held

Stop

W

Parameters ...

# Disable & Disable
Repetitive Repetitive
Repetitive Repetitive
Run Held Run Held

Stop Stop

W Parameters .. W Parameters ..

It should be noted that all operations in this window are for uncoordinated multiple axes,
i.e. the axes are not grouped.

At the right top corner, the pull-down menu allows a number of visual options. Each option
opens one or more panes, which include the Terminal (for further information on the
Terminal refer to the section 5.2 on page 307) and Recorder (for further information on the
Terminal refer to the section 5.1 on page 278) with the GMAS Multiple Axes Motion
windowpane. Select the visual option as required.
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7.2.1 Parameters Table

The GMAS Multiple Axes Motion area is similar visually to the Multiple Axes Motion area.

However, the GMAS Multiple Axes Motion window, offers two possible options of motion
controlled by the G-MAS depending on the G-MAS connection:

EtherCAT connection

CANbus connection

The G-MAS Profiler window displays the Cyclic Position options with

the other position options shown below.

Gmas Profiler

Operation Mode

Cyclic Posilion‘ﬂ

Prafile Position ~ ‘

Prafile Position Profile Welocity Homing Homing DS 402

I ation Parameter

Position 1
Position 2
Relative Position
Yelocity
Acceleration
Deceleration
Stop Deceleration
Jerk

Drwvell Time
Direction
BufferedMode

Puosition 1

(=N —N—]

1]

100000

100000

1E+09

2000000

250
MC_POSITIVE_DIRECTION
MC_BUFFERED_MODE

356

A positive or negative value within the coordinate system in user units [hegative or positive).

Busy Emor Disable Stop StandStll  dMation  cMotion  sMotion  Homing Vel AC  DC

T T Qo e e e @ el @l e

The G-MAS Profiler window displays the Interpolated Position
options with the other position options shown below.

‘Gmes Profiler

Operation Mode Profile Position b
herpola Profile Position Frofie Velocity | Homing | Homing DS 402

Mation Parameter

Position 1 0

Posttion 2 0

Relative Position 0

Velocity ]

Acceleration 100000

Deceleration 100000

Stop Deceleration 1E+09

Jerk 2000000

Dwell Time 250

Direction MC_POSITIVE_DIRECTION

BufferedMode MC_BUFFERED_MODE
| Postion 1
| A posttive or negative value within the coordinate system in user units {negative or positive).

Busy Emor Disable Stop StandStil dMotion  cMotion  sMotion Homing cVel AC DC

@
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The GMAS Multiple Axes Motion area consists of the following parameters table.
‘ Gmas Multiple Axes Motion H = = H
o s Shatus
e |[E = T ] i I I
Mode -| Profile Pozition | | Frofile Pozition | | | | | | | | | |
| Posiion || 0 | o | Iil || Il Il
| ey || 000 | oog] | il Il il Il
Curent || 000 | ocg] | il il Iil il
Hdtas #_Disable @ _Disable #_Disatle # _Disable Disable Disable Disat
ﬁ'qb;tioolﬁte Fepetitive Fepetitive Fiepetitive Fiepetitive Repetitive Fepetitive Fepetit
Position 1 o> ] o[- ] 0 » o 0] 1]
Pasition 2 o> ] o[> ] B o] » B >
Fepetitive Repetitive Fiepetitive Fepetitive Repetitive Fepetitive Fepetiti
%g\ 0| o] ] 1 | 1
Distance |’
. Run Held Fun Held Run Held Run Held Fun Held Run Held Fun He
Jogging
< > < > < - < > < - < > <
Home Pos | > | B | 5 :| 5 | - | 5
Set Pog ajl > | > | B -Z:| > | > | 5
Speed g i | | ] |
[ Stop ] [ Stop ] Stop Stop Stop Stop Stog)
[& Parameters...] [.;) Parameters...] W Paramaters . & Parameters . w Parameters W Parameters .. g Param

Parameter Explanation

Axis Status

Name The name of the target axis, servo-drive, etc. defined by this application

Mode Defaults to the Profile Position mode initially, and when no parameters
are entered. The mode reflects the G-MAS profile window information
and describes the present axis mode.

Position Position status indicator. Position of the servo-drive at any single instant.

Velocity For a group of axes, this provides the velocity of the TCP in MCS
measurements.

Current The active current flowing in the axis, drive, controller, or I/0

To enable the drive click Enable. The button displays Disable. The button
color changes from red to green.

Absolute Motion

Option to select Repetitive mode. Absolute motion defines the motion of
the axis in a single movement, whereas Repetitive mode describes motion,
which repeats.

Position 1

Position 2

Position of the servo drive in the unit defined for the position.

Two positions are selectable for both absolute and repetitive motion
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Parameter

‘ Explanation

The change will take effect the when you click on the Start Motion | ~
button. You can change the speed on the fly during point-to-point or
jogging motions.

358

Relative Distance

Relative distance of the servo-drive from the starting point in units defined
for the distance.

Click the right pointing Start Motion button | * Jto move in the positive

direction. Click the left pointing Start Motion button | ¥ |to start motion
in the negative direction.

Jogging

Motion can be jogging or if necessary Run Held and adjustable manually.
The Run Held is set as default. If clicked the direction buttons become

available. Then click the right pointing Start Motion button L ¥ |to jog in

the positive direction. Click the left pointing Start Motion button | * |to
jog in the negative direction.

Home Pos (ition)

When causing the motion to be directed towards home, enter the Home
position.

Set Pos (ition)

Allows setting a specific reference position for the G-MAS and motion of

the axes.

Speed This is the average velocity of the motion, which can be set in units of
distance per time.

Stop Clicking the Stop button will stop the motion in progress using the defined

stop deceleration.
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Parameter Explanation

When the axis is selected as part of the multi-axes profile, the profile for
axis is selectable and adjustable. A green bulb displays showing that the

Parameters icon

b Parameters ...

Profile is active.

displayed.

Profiler :

Acceleration
'! Deceleration
| Jerk
Velocity
Buffered Mode=
Direction =

@ k eters ... ' Parameters ...

Click the button to open the GMAS Profiler.

The Parameters button is context sensitive and when the mouse is moved
over the button, the GMAS Profiler present settings for the axis, are

& Parameters

100000

100000

2000000

o

MC_EUFFERED_MODE
MC_POSITIVE_DIRECTION

When a G-MAS error occurs for any reason, the Parameters button changes
to a red light bulb, and the GMAS Profiler displays radio buttons next to
both, Error and Disabled.

359

: Gmas Multiple Axes Motion | & =

Interpolated Position +

| Profile Position i Profile Velocity | Homing / Homing DS4I]2I

1E+09
MC_BUFFERED_MODE

Stop StandStill  dMetion  cMetion  sMetion Homing cVel AC  DC

| s Status S—
Name bl
Interp. Postion
Mode £ Operation Mode
Position 578205
Velocity 0.00 5
Interpolated Postion
0.00 :
Currert Motion P
Mations .. Home Position
HomingMethod
Absolute
Motion [] Repetitive Acceleration
DistanceLimit
Position 1 0 TorqueLimit
5 2 Velocity
Position 2 0=
. Time Limit
= Stop Deceleration
it R
Ll 5 BufferedMode
Relative 100000
Distance
iy [C] Run Held TorqueLimit
-<- ->
Home Pos oj ->
Set Pos 0| = Disable
Speed 10000
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Parameter Explanation
An example of a Homing is shown below. Notice the radio buttons next to
both Error and Homing in the GMAS Profiler. The Parameters button also
shows an error.
[ Gmas Multiple Axes Motion | .52 _
s Status Gmas Profiler
MName b1
Mode Profile Posttion Operation Mode () Homing I
Position 7291246 ® Homing 402
Velocity 0.00 Interpolated Position |  Profile Posiion |  Profile Velocity | Homing | Homing DS 402 |
Curent 0.00 Motion Parameter
Mt Posttion 1 0
(o gJl|| roston2 0
Absolute — Relative Position 0
Motion Repetitive Rgy Velocity 0
N Acceleration 100000
Hoston 1uuuuu. Deceleration 100000
Postion 2 20000 Stop Deceleration 1E+09
Jerk 2000000
Repetitive "] Rey Dwell Time 250
; 5 Direction MC_POSITIVE_DIRECTION
gij::e | BuffersdMode MC_BUFFERED_MODE
=
R | Postion 1
Jogging A posttive or negative value within the coordinate system in user units {negative or positive).
Home Pos o) -=
= Busy Emor Disable Stop StandStill  dMotion  cMotion  sMotion Homing cVel AC DC
Set Pos ol =
& ® & © ® ® & & o
Speed 10000 Ok Cancel Reset
2P l@e WP @ F ) Paameters .. | | F: @F
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7.2.2 Icons

The following icons of the GMAS Multiple Axes Motion area allow operations in conjunction
with the axes motion.

Gmas Multiple Axes Motion |H = =

These icons perform the following:

Icon Operation

Kl Saves the current queue to file. The axis/group name is also saved. Save only operates
when the Commands Queue contains a function block.

I, Loads the queue from a file, with the current command queue being cleared. The
axis/group name is also loaded.

ﬂ Opens the following window to select an axis. Select or unselect an axis connected to the G-
MAS. The selected axis (clicked checkbox) parameters will then be editable.

ak Cancel
] [
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7.2.3 G-MAS Profiler

The motion profile of multiple axes grouped drives, controllers, and 1/Os, may be defined
according to the operation mode of the servo drive, with the appropriate operation mode

applicable to each possible variation.

Open the G-MAS Profiler window by clicking the Parameters icon in GMAS

Multiple Axes Motion window. The G-MAS Profiler window displays the following by default

depending on whether the G-MAS connection is via EtherCAT or CANbus.

Gmas Profiler

Prafile Position v-‘

Operation Mode

| Operation Mode Profile Position -

362

{Cyclic Position]|  Profile Position Profile Welocity | Homing | Homing DG 402 | Profile Position |  Profile Velocity | Homing | Homing DS 402
Motion Parameter Motion Parameter
Position 1 1] Position 1 0
Position 2 0 Position 2 0
Relative Position 1] Relative Postion 0
Velocity 1] Velocity 1]
Acceleration 100000 Acceleration 100000
Deceleration 100000 Deceleration 100000
Stop Deceleration 1E+D09 Stop Deceleration 1E+09
Jeik 2000000 Jerk 2000000
Dwell Timne: 250 Dwell Time 250
Direction MC_POSITIVE_DIRECTION Direction MC_POSITIVE_DIRECTION
Bulferediode MC_BUFFERED_MODE BufferedMade MC_BUFFERED_MODE
Position 1 Pastion 1
A positive or negative value within the coordinate system in user units [negative or positive). A postive or negative value within the coordinate system in user units (negative or posttive).

StandStill
®

dotion
O

Cancel

sMotion

(0]

chotion

(0]

Homing c¥el AC
O O O

Busy Emor Disable Stop

S Y

oC Busy Emor Disable Stop StandStil  dMotion  cMotion  sMotion  Homing cVel AC
o ® ® ® ® ® ST

DC

The Operation Mode may be selecting from the pull-down menu options.

Gmas Profiler

Dperation Mode Frafile Position
Profile Yelocity
——{Homing

Cyclic Position -~ ProjCyclic Position elocity Homing Homing DS 402
Iation Parameter

Position 1 1]

Position 2 1]

Relative Position a

“Welocity 1]

Acceleration 100000

Deceleration 100000

Stop Deceleration 1E+09

Direction MC_POSITIVE_DIRECTION

Position 1

A positive or negative value within the coordinate systern in user units [negative or positive)

Busy Erar  Dizable Stop

@ @ e @

StandStill

didatior

@

s
0]

sMuotion

O

chdotion

o

Homing  cWel AC

@ @ @

@®
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The Operation Mode offers a number of Profile tabs to vary the position of the axis.

Cyclic Position

Interpolated Position

For G-MAS connection via EtherCAT
Allows full editing of all parameters including Direction and the Buffered

Mode.

Gmas Profiler

Operation Mode

Cypclic Position w

EufferedMode

Direction

current_direction,

Cyclic Position ‘ Prafile Position Profile Welocity Harming Homing DS 402
Iation Parameter

Position 1 100

Position 2 1000

Relative Position 500

Velocity 50000

Anoeleration 100000

Deceleration 100000

Stop Deceleration 100000

Jark 2000000

Drwell Time 260

D MC_POSITIVE_DIRECTIOM v

Specifies the direction of motion. Allowable mades are positive_direction, shartest_way, negative_direction,

MC_BUFFERED_MODE

Busy  Emar StandStil

c 0 O ¢ @

Disable Stop

didation

Cancel

Homing cVWel AC DC

@ @l @ e

ohdotion  shation

o o} O

For G-MAS connection via EtherCAT
Allows full editing of all parameters including Direction and the Buffered
Mode.

Grrbas Profiler

I

Cperation Mode

Profile Position b

{Interpolated Position|  Profile Fostion |

Profile Velocity | Homing |

Homing DS 402 |

Mation Parameter

Position 1 1]
Position 2 1]
Relative Fostion 0
Velocity 0
Acceleration 100000
Deceleration 100000
Stop Deceleration 1E+09
Jerk 2000000
Dwell Time 250
Direction MC_POSITIVE_DIRECTION
BufferedMode MC_BUFFERED_MODE
Pasttion 1
| A posttive or negative value within the coordinate system in user units (negative or positive).

Busy Emor Disable Stop StandStill

® ® @ @ ©

dMation

cMotion  sMotion Homing cVel AC DC
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Profile Position

Describes the profile for the relative position movement of the axis.

Gmas Profiler

Operation Mode

Prafile Pozition ~ |

Cyclic Position i Profile Posilion‘;} Prafile Welocity Harning Homing DS 402
Motion Parameter

Pasition 1 10000

Position 2 1000

Relative Pozsition 1000000

elocity 1000

Acceleration 100000

Deceleration 100000

Stop Deceleration 1E+09

Direction MC_POSITIVE_DIRECTION
Position 1
A pogitive or negative value within the coordinate spstem in user units [negative or positive).

Busy  Emar

Dizable Stop

(CLI LT ® © O© O

StandStll dMation  chdotion  sMotion  Homing cvel AC  DC

o O O O

Profile Velocity

Gmas Profiler

Describes the profile for the relative velocity movement of the axis.

Operation Mode

Prafile Welocity A |

FRelative Pozition

Cyclic Position Frofile Position Homing Homing D5 402
Iation Parameter

Felative Pozsition 1]

Welocity 1]

Acceleration 100000

Deceleration 100000

Stop Deceleration 1E+09

Direction MC_POSITIVE_DIRECTION

A pogitive or negative value within the coordinate system in user units [negative or positive).

Busy  Emar

Dizable Stop

) ) ® © O O

StandStll dMation  chdotion  sMotion  Homing cvel AC  DC

o O C ©

Cancel Reset
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Homing

Homing DS402

If Homing is selected, another further option can be selected by clicking

the radio button next to one of the following:

e Homing

e Homing 402 (Homing DS402)

Gmas Profiler

Operation Mode Homing "I ) Homing

(%) Haoming 402

Cyclic Position Profile Position Profile Yelocity Homing DS 402

Mation Parameter

Home Position 1]
Set Position o
Direction MC_POSITIVE
Hominghdode MC_DIRECT
SwitchiMode MC_EDGE_SWITCH_POSITIVE
Acceleration 100000
Diztancelimit o
TarqueLimit 1]
Velocity 1]
TimeLimit 1]
Stop Deceleration 1E+09

Home Position

Absalute position when the reference signal is detected,

Busy Emar Disable Stop StandStll  dMation  chotion  sMotion  Haoming cVel AC

@ @ e e Q@ e o e @ el

DC
o}

Homing according to the DS402 PLCopen specification.

Gmas Profiler

Operation kode Horming VI O Homing

(%) Haoming 402

Cyclic Position Prafile Position Prafile Velocity Homing - iHoming DS 4l]2i

tation Parameter

Home Position 1]

Homingkdethod D5402 Homing Method 1
Acceleration 100000

Diztancelimit 1]

TarqueLimit 1]

Velocity 1]

TimeLimit 1]

Stop Deceleration 1E+09

Home Paosition
Absalute position when the reference signal is detected.

Busy Emar Disable Stop StandStll dMation  chaotion  sMotion  Homing cVel AC

@ ek e e Q@ e e @l el
Cree ] 1,

DC
o}
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7.2.3.1.1 Activity and Main buttons

Buszy Emor  Dizable Stop StandStill dotion  chotion skotion Homing  cvel aAC DC

& @ @ @ Q9 @ @ @ e @ @ @

The radio buttons display the operation of the axis before, during, and after its motion, and
in normal operation, more than one button is active. They describe the present status of the
axis according to the PLC Open specification as follows:

Busy Not in use at this moment

Error During the operation of most modes (states) an error can occur, and both the
operative mode and Error radio button will be active.

Disable The axis is presently disabled.

Stop The motion of the axis is at status Stop, but not Standstill and may be an
interim state between other states.

Standstill The axis is presently in standstill mode.

dMotion The axis is operating in discrete motion, e.g. using the function block
MoveAbsolute from Standstill

cMotion The axis is operating in continuous motion
sMotion The vector axis of a group is in synchronized motion with the group.
Homing The axis is moving towards its natural home position and will complete when

the axis is at Standstill.

cVel The axis is operating with continuous velocity and continuous motion,
therefore both cMotion and cVel radio buttons are active.

AC Acceleration. The axis is accelerating.
DC Deceleration. The axis is decelerating.

The lower three buttons describe the actions of the GMAS Profiler window for an axis.
Therefore, use OK to accept changes to the window and close it, or Cancel to cancel the
changes. If the status button indicators display an Error, then the axis should be reset, by

pressing _Reset |
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7.2.3.2 Cyclic Position

Gmas Profiler

Operation Mode Cyclic Position _:|

Frofile Pozition Profile Yelocity Homing Horing DS 402

— Mation Parameter

Puazition 1 100

Puazition 2 1000

Relative Position 500

Welocity H0000

Acceleration 100000

Deceleration 100000

Stop Deceleration 100000

Jerk 2000000

Dwell Time 250

Direction MC_POSITIVE_DIRECTION

Bufferediode MC_BUFFERED_MODE
Position 1
A pozitive or negative value within the coordinate system in uzer units [hegative or positive).

Busy Emor  Dizable Stop StandStll  dkotion  chMotion  shMotion  Homing cvel AC  DC

T T o @ @ e @ el @ e

Parameter Definition

Position 1 Initial position of an object managed by an axis.

Position 2 Secondary position of an object managed by an axis.

Relative Position Relative position between position 1 and 2

Velocity Defines the maximum Velocity allowed in units/sec

Acceleration Defines the maximum allowed profiler acceleration. Uses the AC Command

(from the Gold Line and SimpllQ Command Reference Guides)

Deceleration Defines the maximum allowed profiler deceleration. Uses the DC Command
(from the Gold Line and SimpllQ Command Reference Guides)

Stop Deceleration Deceleration during a Stop process. Defines the deceleration in
counts/second2 used to stop motions in case of emergency or as a limit. In
addition, SD defines the acceleration limit for the combination of software
and external reference commands. Uses the SD Command (from the Gold
Line and SimpllQ Command Reference Guides). When the Trapezium
profile is not used, as in the Interpolation drive mode, this will be
dependent on the drive. Only relevant for NC drives.

Jerk Value of the Jerk. Any positive value in u/s3
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Parameter Definition

Dwell Time

Delay time in secs, only relevant to Repetitive movements.

368

Direction

Specifies the direction of the motion, if any.

Buffered mode

Defines the behavior of an axis during motion, and whether buffering is
used or not. Buffered mode only applies to Distributed and not NC axis.

7.2.3.3 Profile Position

Gmas Profiler

Operation

Made Prafile Pogition _:|

Cyclic Pozsition Profile ¥ elocity Haorning Harming DS 402
I ation Parameter

Position 1 1]

Position 2 1]

Relative Position 1]

Welocity 1}

Acceleration 100000

Deceleration 100000

Stop Deceleration 1E+D9

Direction MC_POSITIVE_DIRECTION
Position 1
A pogitive or negative value within the coordinate system in uger urits [negative or positive).

Busy Emor  Digable Stop StandStll  deotion  chMotion  shMotion  Homing cvel AC  DC

EZNC ] O el el el (Bl el (#f 9]

Within the Profile Position tab, you can alter the following Motion Parameters.

Parameter Definition

Position 1

Initial position of an object managed by an axis.

Position 2

Secondary position of an object managed by an axis.

Relative Position

Relative position between position 1 and 2

Velocity

Defines the maximum Velocity allowed in units/sec

Acceleration

Defines the maximum allowed profiler acceleration. Uses the AC Command
(from the Gold Line and SimpllQ Command Reference Guides)

Deceleration

Defines the maximum allowed profiler deceleration. Uses the DC Command
(from the Gold Line and SimpllQ Command Reference Guides)
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Parameter

Stop Deceleration

Definition

Deceleration during a Stop process. Defines the deceleration in
counts/second2 used to stop motions in case of emergency or as a limit. In
addition, SD defines the acceleration limit for the combination of software
and external reference commands. Uses the SD Command (from the Gold
Line and SimpllQ Command Reference Guides). When the Trapezium profile
is not used, as in the Interpolation drive mode, this will be dependent on
the drive. Only relevant for NC drives.

369

Direction

Specifies the direction of the motion, if any. This enumerator type can have
1-of-4 values depending on the MC_HomingMode parameter:

MC_POSITIVE

For MC_ABS_SWITCH, MC_BLOCK, and
MC_REF_PULSE, starts in positive direction
always.

For MC_LIMIT_SWITCH starts in Positive
direction searching positive LimitSwitch. The
direction is automatically reversed from
LimitSwitch initial state.

MC_NEGATIVE

For MC_ABS_SWITCH, MC_BLOCK, and
MC_REF_PULSE, starts in negative direction
always.

For MC_LIMIT_SWITCH starts in Negative
direction searching negative LimitSwitch. The
direction is automatically reversed from
LimitSwitch initial state.

MC_SWITCH_POSITIVE

For MC_ABS_SWITCH depends on Switch status
at Execute edge. If Switch is Off, direction is
positive, if On it is negative.

MC_SWITCH_NEGATIVE

For MC_ABS_SWITCH depends on Switch status
at Execute edge. If Switch is On, direction is
positive, if Off it is negative.
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7.2.3.4 Profile Velocity

Gmas Profiler

Operation

Cyclic Pozition Frofile Pozition

tade | Profile Yelocity b |

Homing Horing DS 402

Mation Parameter

Felative Pozition 1]

elocity 1]

Acceleration 100000

Deceleration 100000

Stop Deceleration 1E+09

Direction MC_POSITIVE_DIRECTIOM

Felative Position
A pogitive ar negative value within the coordinate system in uzer units [negative ar positive).

Busy Emor  Dizable Stop StandStll  dkotion  chMotion  shMotion  Homing cvel AC  DC

T O el el el (el el (el 9]

In the Profile Velocity tab, you can alter the following Motion Parameters.

Parameter Definition

Relative Position

Relative position between the initial position and the final position.

Velocity

Defines the maximum Velocity allowed in units/sec

Acceleration

Defines the maximum allowed profiler acceleration. Uses the AC Command
(from the Gold Line and SimpllQ Command Reference Guides)

Deceleration

Defines the maximum allowed profiler deceleration. Uses the DC Command
(from the Gold Line and SimpllQ Command Reference Guides)

Stop Deceleration

Deceleration during a Stop process. Defines the deceleration in
counts/second2 used to stop motions in case of emergency or as a limit. In
addition, SD defines the acceleration limit for the combination of software
and external reference commands. Uses the SD Command (from the Gold
Line and SimpllQ Command Reference Guides). When the Trapezium
profile is not used, as in the Interpolation drive mode, this will be
dependent on the drive. Only relevant for NC drives.

Direction

Specifies the direction of the motion, if any. This enumerator type can have
1-of-4 values depending on the MC_HomingMode parameter:

MC_POSITIVE For MC_ABS_SWITCH, MC_BLOCK, and
MC_REF_PULSE, starts in positive direction
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Parameter Definition

always.

For MC_LIMIT_SWITCH starts in Positive
direction searching positive LimitSwitch. The
direction is automatically reversed from
LimitSwitch initial state.

MC_NEGATIVE For MC_ABS_SWITCH, MC_BLOCK, and
MC_REF_PULSE, starts in negative direction
always.

For MC_LIMIT_SWITCH starts in Negative
direction searching negative LimitSwitch. The
direction is automatically reversed from
LimitSwitch initial state.

MC_SWITCH_POSITIVE For MC_ABS_SWITCH depends on Switch
status at Execute edge. If Switch is Off,
direction is positive, if On it is negative.

MC_SWITCH_NEGATIVE For MC_ABS_SWITCH depends on Switch
status at Execute edge. If Switch is On,

direction is positive, if Off it is negative.

7.2.3.5 Homing

Gmas Profiler

Operation Mode Horming _:| ) Homing

(*) Homing 402
Cyelic Position Prafile Poszition Prafile Welocity Haming DS 402

hotion Parameter
Haome Position 1]
Set Position 1]
Direction MC_POSITIVE
Homingtdode MC_DIRECT
SwitchMode MC_EDGE_SWITCH_POSITIVE
Acceleration 100000
Distancelimit 1]
TorqueLimnit 1}
Welocity 1]
TimeLimnit 1]
Stop Deceleration 1E+D09

Home Position
Abzolute position when the reference signal is detected.

Busy Emor  Digable Stop StandStll  deotion  chMotion  shMotion  Homing cvel AC  DC

@ @ @ @ D G @ e @ e @ (@

In the Homing tab, you can alter the following Motion Parameters.
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Parameter Definition

Home Position

Target position for the motion when conditions are met. Any -ve or +ve values in
technical unit [u] are accepted.

Set Position

If an input is inserted, Homing will modify the actual position to the Set Position
value when the homing condition is met.

Direction Specifies the direction of the motion, if any. This enumerator type can have 1-of-4
values depending on the MC_HomingMode parameter:
MC_POSITIVE For MC_ABS_SWITCH, MC_BLOCK, and MC_REF_PULSE,
starts in positive direction always.
For MC_LIMIT_SWITCH starts in Positive direction
searching positive LimitSwitch. The direction is
automatically reversed from LimitSwitch initial state.
MC_NEGATIVE For MC_ABS_SWITCH, MC_BLOCK, and MC_REF_PULSE,
starts in negative direction always.
For MC_LIMIT_SWITCH starts in Negative direction
searching negative LimitSwitch. The direction is
automatically reversed from LimitSwitch initial state.
MC_SWITCH_POSITIVE For MC_ABS_SWITCH depends on Switch status at
Execute edge. If Switch is Off, direction is positive, if On
it is negative.
MC_SWITCH_NEGATIVE | For MC_ABS_SWITCH depends on Switch status at
Execute edge. If Switch is On, direction is positive, if Off
it is negative.
HomingMode Homing supports the HomingMode as an ENUM datatype, which has the following
modes:
HomeAbsSwitch Absolute Switch homing plus limit switches
HomelLimitSwitch Homing against limit switches
HomeBlock Homing against hardware parts blocking movement
HomeRefPulse Homing using encoder reference pulse Zero Mark
HomeDirect Static Homing, forcing a position from a user reference
SwitchMode

Sensor condition to finalize StepAbsSwitch in any Switch mode. This is an
enumerator type that can have 1-of-6 values:

MC_ON

When sensor is ON

MC_OFF

When sensor is OFF
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Parameter Definition

MC_EDGE_ON Rising Edge ON when Off to On transition in
sensor

MC_EDGE_OFF Rising Edge OFF when On to Off transition
in sensor

MC_EDGE_SWITCH_POSITIVE Edge depends on motion direction

MC_EDGE_SWITCH_NEGATIVE As previous parameter but opposite

If the SwitchMode is either MC_Switch_Negative or MC_Switch_Positive, then the
special process is also started in opposite direction depending from the switch
state at Execute.

Acceleration Defines the maximum allowed profiler acceleration. Uses the AC Command (from
the Gold Line and SimpllQ Command Reference Guides)

DistanceLimit Limit of the drive distance. If the StepAbsSwitch condition is not met within a
DistancelLimit travel, an error is issued. 0 means no distance limit. Any +ve or —ve
value in technical unit [u] is accepted.

TorqueLimit Limit of the torque force of the drive. 0 means no torque limit. Any positive float
value in Torque units is accepted.

Velocity Value of the maximum velocity (not necessarily reached). Any positive float value
inu/s.

TimeLimit Limit of the time for the drive to reach Home. If StepAbsSwitch condition is not
met in the TimeLimit, an error is issued. 0 means no time limit. Any numerical
value in seconds is accepted.

Stop Deceleration during a Stop process. Defines the deceleration in counts/second’

Deceleration

used to stop motions in case of emergency or as a limit. In addition, SD defines the
acceleration limit for the combination of software and external reference
commands. Uses the SD Command (from the Gold Line and SimpllQ Command
Reference Guides). When the Trapezium profile is not used, as in the Interpolation
drive mode, this will be dependent on the drive. Only relevant for NC drives.
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7.2.3.6 Homing DS402 Position

Gmas Profiler

Operation Mode

Cyclic Pozition

Horing v| () Homing
(%1 Homing 402
Frofile Pozition Profile Yelocity Homing

totion Parameter

Harme Position
Harmingtd ethod
Acceleration
DistanceLimit
TorqueLirnit
Welocity

TimeLinnit

Stop Deceleration

Home Position
Abzolute pozition when the reference signal is detected,

1]
D5402 Homing Method 1
100000

Busy  Emror

Dizable Stop StandStll  dkotion  chMotion  shMotion  Homing cvel AC  DC

T T o @ @ e @ el @ e
Cre ] gy

Within the Homing DS402 Position tab, you can alter the following Motion Parameters.

Parameter

Home Position

Definition

Target position for the motion when conditions are met. Any -ve or +ve
values in technical unit [u] are accepted.

HomingMethod

DS-402 standard for homing of drive. Integer of value 1 — 36 with 4
values reserved.

Acceleration

Defines the maximum allowed profiler acceleration. Uses the AC
Command (from the Gold Line and SimpllQ Command Reference
Guides)

DistancelLimit

Limit of the drive distance. If the StepAbsSwitch condition is not met
within a DistanceLimit travel, an error is issued. 0 means no distance
limit. Any +ve or —ve value in technical unit [u] is accepted.

TorquelLimit Limit of the torque force of the drive. 0 means no torque limit. Any
positive float value in Torque units is accepted.

Velocity Value of the maximum velocity (not necessarily reached). Any positive
float value in u/s.

TimeLimit Limit of the time for the drive to reach Home. If StepAbsSwitch

condition is not met in the TimelLimit, an error is issued. 0 means no
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Parameter

375

Definition

time limit. Any numerical value in seconds is accepted.

Stop Deceleration

Deceleration during a Stop process. Defines the deceleration in
counts/second’ used to stop motions in case of emergency or as a limit.
In addition, SD defines the acceleration limit for the combination of
software and external reference commands. Uses the SD Command
(from the Gold Line and SimpllQ Command Reference Guides). When
the Trapezium profile is not used, as in the Interpolation drive mode,
this will be dependent on the drive. Only relevant for NC drives.
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7.3 Modbus Configuration Manager

Meodbus Configuration Manager Ha8 XD B B

Name | Type | Value Alias

The Modbus Configuration Manager main display grid consists of four columns consisting of

the following:

Name

Name of each data element and tree structure.

The displayed name is formatted according to the memory zone it occupies
according to the groups. The group heading and its sub-groups are only displayed if
they have values:

Coils (editable outputs 1 bit size (usual values of 0 or 1)
acting as switches)

Inputs (non-editable 1 bit size (usual values of 0 or 1)
discrete values acting as
indicators, c.f. LEDs)

Can be data in the Holding or Input registers, which are 16 or 32 bit in size. A 32-bit
data element can be separated into separate 16-bit registers.

A 16-bit Holding or Input Register value or part of a 32-bit data element (excluding
Float and Input Float) can be fragmented into separated bits.
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Holding Registers 16 or 32 bit size according to the attributes of the data
(editable - adjusts registry value:
movement of drive) Holding Register data - 16 bit size

Long data - 32 bit size
Float data - 32 bit size

Input Registers (Non- 16 or 32 bit size according to the attributes of the data
editable motion, position,  registry value:

of drive) Input Register data - 16 bit size
Long data - 32 bit size
Float data - 32 bit size

Type Contains size of the data element as Bits number.
Value Receives data in hexagonal or decimal format. The value can easily be changed using

the hexagonal view e} , or edited by clicking within the field box.

Modbus Cenfiguration Manager H=H X\ A0

Name | Type | Yalue | Alias S
1 =1~ Coils
B | 1 bit 0 coil__1
1 kit i} cail_z
1 kit i} col__3
1 kit i} cail_4
1 kit i} coil_5
1 kit 0 cail_g
1 bit a cail_7
1 kit il col_g
1 bit 0 cail_9
12 - Register[1] 4:0 16 bit 00000 halding_register__1
13 - Register[2] 4:0 : 16 bit 00000 holding_reqister__2
14 - Reqister[3] 4:0 16 bit 00000 holding_register__3
15 - Register[4] 4:0 | 16 bit 00000 halding_reqister__4
16 - Reqister[S] 4:0 @ 16 bi 00000 holding_register__ 5
17 - Register[6] 4:0 : 16 bit 00000 holding_reqister__&
18 - Reqister[7] 4:0 16 bic 00000 holding_register__7
19 - Register[8] 4:0 16 bit 00000 halding_reqister__&
20 | - Register[9] 4:0 16 bit 00000 holding_reqister__ 9
Bl | [~ Register[10] 4: © 16 bit 00000 holding_register__10
B2 | - Register[11] 4: 16 bit 00000 holding_reqister__11
23 | - Register[12] 4: 16 bit 00000 holding_reqister__12
24 | - Register[13] 4: 16 bit 00000 holding_reqister__13
25 | [ Regster(14]4: 16bt 0x0000 holding_register__ 14
26 | - Register[15] 4: 16 bit 00000 holding_reqister__15
27 - Reqister[16] 4: 16 hit 00000 halding_reqister__16
28 - Register[17] 4: 16 bit 00000 holding_reqister__17
29 - Register[18] 4 16 bit 00000 halding_reqgister__15
30 - Register[19] 4: 16 bit 00000 holding_reqister__19
31 - Reqister[20] 4: | 16 bit 00000 holding_reqgister__ 20«
Alias The logical name of the data. This can be edited at any time by clicking within the
field box.
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The following Modbus Configuration display shows a typical example of the various Coil,

Input, etc. M

odbus groups.

Name Type Value Alias
EI- Cails ~— ==
i~ bit[1] 1:00000 1bit coil__1
bit[2] 1:00001 1bit coil__2
i hit[3] 1:00002 1bit coil__3
= Inputs *
----- bit[1] ©0000D 1bit input_1
----- bit[2] G:00001 1hit input__2
----- bit[3] po0002 {1bit
e bit[4] £00003 {1bit
Holding Registers Zone
=1+ Holding Registers  ~
- Holding Register[1] 3:00000 16bit holding_register_ 1
- Holding Register[2] 3:00001 16bit holding_register_ 2
- Holding Register[3] 3:00002 16bit holding_register_ 3
- Holding Register[4] 3:00003 16hbit holding_register_ 4
=1+ Longs
EI Long[1] 3:00004 32bit long__1
[ Register[1] 3:00004 16bit long_1_reg_1
----- bit[1] 3:00004.0 1bit long_1_req_1_bit 1
----- bit[2] 3:00004.1 1bit long_1_req_1_bit 2
bit[3] 3:00004.2 1bit long_1_rea_1_bit 3
----- bit[4] 3:00004.3 1bit long_1_req_1_bit_4
----- bit[5] 3:00004.4 1hit long_1_rea_1_bit 5
----- bit[s] 3:00004.5 1bit long_1_req_1_bit_&
----- bit[7] 3:00004.6 1bit long_1_req_1_hit 7
bit[8] 3:00004.7 1bit long_1_req_1_bit 8
----- bit[9] 3:00004.8 1bit long_1_req_1_bit 8
----- bit[10] 3:00004.9 1bit long_1_req_1_bit_10
----- bit[11] 3:00004.10 1bit long_1_req_1_bit_11
----- bit[12] 3:00004.11 1bit long_1_req_1_bit_12
----- bit[13] 3:00004.12 1bit long_1_req_1_bit 13
----- bit[14] 3:00004.13 1bit long_1_req_1_bit_14
----- bit[15] 3:00004.14 1bit long_1_req_1_bit_15
----- bit[16] 3:00004.15 1bit long_1_req_1_bit_16
[+ Register[2] 3:00005 16bit long_1_reg_2
= Long[2] 3:00008 32bit long_ 2
- Register[1] 3:0000 16bit long_2_reg_1
- Register[2] 3:00009 16bit long_2_reg_2
1+ Floats
i Float[1] 3:00010 32bit float_1
i Float[2] 3:000 12 32bit float_ 2
I Input,Re_gi-sters Zone ) R
_|EJ- Input Registers
E ; Input Register[1] 4:00000 16hit input _register_1
|2 Input egister[2] £00001 16bit input _register_2
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The Manager contains the following menu options to insert, and edit the Modbus
configuration.

‘Mudbus Configuration Manager H = X b H =B

These icons perform the following:

Icon

H

Operation

Saves the current Modbus grid to a file.

379

L

Loads the Modbus configuration or configuration and data from a file, with the current
Modbus grid being cleared.

Two options are available:

‘ModbusConfigurationManager H=H XD B 2

| Name | Type | = Load Configuration

= Load Configuration & Data

You can save as many Configurations of the Modbus grid as you wish each under a
different name. In this situation, you may select to only Load Configuration.

However, you can also save a Configuration with its Modbus data of the movement of
the multi-axes. In this situation, you may wish to Load Configuration & Data.

Adds selected Modbus data. Select the Modbus type from the pull-down menu, and
enter the Alias, Start Address, and Quantity.

a! hWodbusConfigurationElementF orm -8 x| @ hodbusCaonfigurationElermentForm -8 Xx
Server d: ServerId: 1 |
Time Refresh [msec]: :2DD Time Refresh [mzec]: .2DD
Modbus Type: |Col | Modbus Type: [Cail v

Alias: CO”_ | Alias: HuoldingR egister
InputRegister
- : Long
Start Address: |1 Start Address: ::TD“:LD”Q
L 1] 04l
| nputFloat
Quantity: | | Quantity:

b4

Removes the selected Modbus data from the queue.

v

Runs the Modbus server. The operation is only available when the Commands Queue
contains a function block, and there is an online connection between the drive and the
G-MAS.

Stops the Modbus server. Send a command to stop Modbus data execution, when there
is an online connection between the drive and the G-MAS.

Set Decimal or Hexa format of the values. This toggle changes the view of the value.
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Icon Operation
Modbus Configuration Manager H==8 X i B 0
Name Type | Yalue | Alias S
1 = Cails
2 Cai[1]1:00001 1 hit i} cail__1
3 Cail2] 1:00002 1 hit i cal_z
4 Cail3] 1:00003 1 hit i} cal__3
5 Cail4] 1:00004 1 bit i} cail__4
B Cail5] 1:00005 1 hit i} coil_5
7 Cail6] 1:00006 1 it i} cail__6
8 Cail7] 1:00007 1 hit il cail_7
9 Cail5] 1:00005 1 it il col_&
10 Cail9] 1:00009 1 hit i} cail_9
11 EI Holding Registers
12 - Reqister[1] 4 00000 - holding_register 1
s | [ Egis| eerj H | oxn000 ociihg_regls er__2
14 - Reqgister[3] 4:0 16 bit 00000 holding_register__ 3
15 - Register[4] 4:0 16 bit 00000 holding_reqgister __4
16 [~ Register[S5] 4:0 16 bit 00000 holding_reqister_ 5
17 - Register[6] 4:0 : 16 bit 00000 holding_reqister__ &
18 - Reqgister[7] 4:0 16 bit 00000 holding_reqister__ 7
19 - Reqgister[3] 4:0 © 16 bit 00000 holding_reqgister &
20 - Register[3] 4:0 16 bit 00000 holding_reqgister__ 9
21 - Reqgister[10] 4: : 16 bit 00000 holding_register__10
22 - Reqgister[11] 4: 16 bit 00000 holding_reqgister__ 11
23 - Reqgister[12] 4: 16 bit 00000 holding_reqgister__12
24 - Reqgister[13] 4: 16 bit 00000 holding_reqgister__ 13
25 - Reqgister[14] 4: 16 bit 00000 holding_reqgister__14
26 - Reqgister[15] 4: 16 bit 00000 holding_register__15
27 - Reqgister[16] 4: 16 bit 00000 holding_register__16
28 - Reqgister[17] 4: 16 bit 00000 holding_reqgister__17
29 - Reqgister[18] 4: : 16 bit 00000 holding_reqgister__18
30 - Reqgister[19] 4: 16 bit 00000 holding_reqgister__19
31 - Reqgister[20] 4: © 16 bit 00000 holding_reqgister_ 20+

Table of Contents  |www.elmomc.com


http://www.elmomc.com/

57
Elmo Application Studio

MAN-EAS (Ver. 1.002)

7.3.1 Adding or Editing Modbus data

To add data to the Modbus grid

1. From the Manager menu options, select EXl The Modbus Configuration element form

window opens.

o5 Modhus ConfigurationElementFarm -8 X
Server |d: 1

Time Refresh [mgec): | 200

Modbus Type: |~ ¥

Alias: coil_

Start Address: |1

Quantity:

2. Select the Modbus Type from the pull-down menu.

85 ModhusConfigurationElermentF orm -8B X
Serverld: |1

Time Refrezh [msec) | 200

Modbus Type: Coil v
Alias: HaldingR egister
InputRegister
Lang
Start Address: |InPutLong
Float
InputFloat
Quantity:
3. Enter the Start Address in the memory zone, quantity of such objects and alias

template.

N[z  If overlapping memory regions of same type are entered, an error message is

displayed.
4. Click OK. The configuration data is displayed in the Manager window grid.
Name | Type | Yalue | Alias -~
1 I+ Coils
2 b Coil[1] 1:00001 1 bit : i1 :
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5. After entering a relevant number of data entries, make sure that the G-MAS is

connected correctly and activated.

6. Click > to start the Modbus server. The Value should initiate a value of O for all

parameters.

‘ Modbus Configuration Manager

H=HX 0 H &

MName Type | ¥alue | Alias -
1 |E Coils
2 e Cail[1] 1:00001 1 bit 0 cail__1
BER | Coil2] 1:00002 1 bit 0 il 2
4| Cail[3] 1:00003 1 bit 0 cail_3
5 Cail[4] 1:00004 1 bit 0 cail_4
6 Cail[5] 1:00005 1 bit 0 cail_5
7 Cail[6] 1:00006 1 bit 0 cail_&
8 Cail[7] 1:00007 1 bit 0 cail_7
9 Cail] 1:0000% 1 bit 0 cail_g
10 Cail[9] 1:00009 1 bit 0 cail_a
B | EI Holding Registers
12 | I Register[1] 4:0000 16 bit 0 holding_register__1
13 L bit[1] 4:00001  1bit 0 reg_1_bit_1
14 1hit 0 reg_1_bit_z
15 1hit 0 req_1_bit_3
16 1k 0 req_1_bik_4
17 1bit 0 reg_1_bt_5
8 | 1kit 0 req_1_bit_&
19 | 1kit 0 reg_1_bit_7
20 1bit 0 reg_1_bit_g
1 1hit 0 reg_1_bit_3
22 1hit 0 reg_1_bit_10
73 1hit 0 req_1_bit_11
24 1k 0 req_1_bik_12
25 1bit 0 reg_1_bik_13
26 | 1kit 0 req_1_bit_14
27 | 1kit q reg_1_bit_15
28 1bit 0 req_1_bit_16
29 Register[2] 4:0000 16 bit i} halding_reqister__ 2
30 Register[3] 4:0000 16 bit i} holding_reqister__3
31 Register[4] 4:0000 16 bit i} holding_reqgister__ 4 w

To edit a Value or Alias in the Modbus grid
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1.

Select a Coil, Holding Register etc. value field, and enter an appropriate value. Then

press <Enter> for the new value to be accepted. Each bit of the registry adapts to the

new value.

Modbus Configuration Manager

H=HXD H B

Name Type | Yalue | Alias 25
1 bit 1] coil_1
1 bit 1] coil_2
1 hit 0 coil__3
1 bit i coil__4
1 bit 1] coil_5
1 bit 1] coil_6
1 bit 1] coil_7
1 hit 0 coil__g
10 i Coil[9] 1:00009 1 bit 0 coil__9
11 EI Halding Registers
12 EI Reqister[1] 4:0000 16 bit 15644 halding_reqister__1
13 i bit[1] 4:00001 | 1bit 0 req_1_bit_1
14 - bit[2] 4:00001 - 1hit i req_1_hit_z
15 - bit[3] 4:00001  1hit 1 req_1_hit_3
16 - bit[4] #4:00001 : 1bit 1 reg_1_hit_4
17 - bit[5] 4:00001  1hit 1 reg_1_hit 5
18 - bit[6] 4:00001  1hit 0 req_1_bit_&
19 - bit[7] 4:00001  1hit 0 req_1_hit_7
20 - bit[&] 4:00001 - 1hit 0 req_l_hit_g
21 - bit[9] 4:00001  1hit 1 reg_1_hit_9
22 - bit[10] 4:0000 @ 1hbit 1] reg_1_hit_i0
23 - bit[11] 4:0000 © 1hit 1 req_t_bit_11
24 - bit[1Z] #:0000  1hit 1 req_1_hit_12
25 - bit[13] 4:0000  1kit 1 reg_1_hit_13
2b - bit[14] 4:0000 : 1hit 1 reg_1_hit_14
27 - bit[15] 4:0000 : 1bit 1] reg_1_hit_15
28 - bit[16] #:0000 - 1hit 0 req_1_hit_16
29 R eqistet[Z] 4:0000 16 bit i} holding_register__ 2
30 Regisket[3] 4:0000 16 bit i} haolding_reqgister_ 3
31 -- R eqister[4] 4:0000 16 bit i} halding_reqgister__4 -

To remove data from the Modbus grid

1.
2.

Select and highlight the Modbus data to be removed.

Select the # icon. The data is removed.
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7.4 GMAS EtherCAT Diagnostics

The G-MAS EtherCAT Diagnostic windows should be used as diagnostics only. No operation
can be performed from these windows that will affect the status of the EtherCAT
configuration. The data areas are therefore grayed. The GMAS EtherCAT Diagnostics window
consists of the following:

GMAS EtherCAT Diagnostic > i

B -.3,3 EtherCAT Corfiguration Master. Diagnostic |
El- =iy Master GOT:
------ -G a0 [ Rieset Al Number of slaves onmainNIC: P e
gy a2 Cuert State
Emors
: ’ . OPERATIONAL
& Send/Receive Eror % Frame Parse Emor & Connecion Lost & Watchdog Timeout
¢ Wrong Corfiguration 4 Defauttinput valuss 'y Slaveto slave commurnication timeout
SendEmors 0 Virong Working Courter 0
Receive Emors 0 Parse Ermors Courter (i

Realime information

Name Position State Rxerror(A) | LostLinks(A) | InvFrames(a) | Rxerror(B) | Lostlinks(B) | Inv.Frames(s) |
all 0 OPERATIONAL 51 1 0 [] 0 ]
302 i {5afeOPERATIONAL |0 o 0 [] Y 0

The GMAS Manager window contains the following options:

Displays the name of the G-MAS and verifies that it is active. (Not actual

part of the GMAS Manager window).

Displays the active G-MAS and whether connected or not.

- B3¢ EiherCAT Configuration Master and slaves connected and active.
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7.4.1 Master Diagnostics

The Master diagnostics consists of two tabs:

° Master

° Diagnostics

7.4.1.1 Master Tab

Master | Diagnostic

B4
4 1. Connection settings for master server
Ht &

10
10
10
15

The EtherCAT Master settings consist of the following:

Connection settings for master server

Host name

Port number

Master parameters

Master Name

Network card

Enable redundancy

Redundancy card

The Connection settings enable set up of the communication
to a PC where the Master is running.

It is possible to attach to a remote or a local Master.

When trying to attach to localhost, if the Master is not
running, it is started automatically with default settings (host
name:localhost; port number: 5000).

In case of connecting to a remote Master, specify a host name
and a port number. On further changing the host name or the
port number, the connection is automatically performed.

Name of a selected Master

Name of the network card, which provides an interface to
connect slaves

Enable/disable redundancy mode

Name of the network card, which is additionally used in
redundancy mode
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Initial master state State to be used when starting up the Master:

Init

Pre-Operational

Safe Operational

Defines the root of the
communication relationship between
the Master and the slave in an
application layer. No direct
communication between the Master
and the slave on the application layer
is possible. The Master has access to
the Data Link (DL) Information
registers.

The EtherCAT mailbox is active if the
slave supports the optional mailbox.
Both the Master and the slave can use
the mailbox and the appropriate
protocols to exchange application
specific initializations and parameters.
No process data communication is
possible in this state.

The application of the slave delivers
actual input data without
manipulating the output data. The

outputs should be set to their "safe

state.

Operational The application of the slave delivers
actual input data and application of
the Master should deliver actual
output data.

Bootstrap The application of the slave can accept
a new firmware downloaded with the
FoE protocol.

Cycle time Cycle time setting in microseconds

Mailbox cycle time Time to poll slaves mailboxes in microseconds

Auto recovery timeout Time for Master device to recover slave device in
milliseconds

Process image display period Process Image refresh time in milliseconds

Statistics display period Statistics information refresh time in milliseconds

Ethernet frame max size (Byte) Maximum size of Ethernet frame in bytes
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7.4.1.2 Diagnostic Tab

Master~ Diagnostic
Reset All Number of slaves on main NIC: = EtherCAT state machine
Cument State
Emors
OPERATIONAL
3 Send/Recsive Emor 7 Frame Parse Emor W Connection Lost ' Watchdog Timsout
' Wrong Configuration & Default input values 'y Slaveto slave communication timeout
Send Emors o Wrong Working Counter 0
Receive Emors 0 Parse Emors Courter ]
Realtime information
Name Position State Rox error{A) ‘ Lost Links(A) | Inv.Frames{A) | Rx error(B) | Lost Links(B) | Inv.Frames(B) ‘
a01 ‘0 : OPERATIONAL i51 i ‘0 0 o D 1
a2 L : 5afeOPERATIONAL :0 0 0 0 0 !

The EtherCAT Diagnostic settings consist of the following:

Number of slaves No. of slaves connected to the master via the Network
on main NIC Interface Card (NIC)
Errors

The following errors are only active when the Master is online. When an error is detected,
the relevant error light bulb changes color to orange.

In addition, the Message tab displays the exact error with an Error No. For more details refer
to 12 EtherCAT Error Messages on page 423.

Send/receive error The Master can neither send nor receive a frame to/from a
slave

Frame parse error Error while frame parsing

Connection lost The connection is lost to the Master/Slave

Wrong configuration Current network configuration differs from the one

downloaded to the Master

Slave to slave For slaves only:
communication timeout The Slave to slave communication has exceeded its time to
maintain communication

Default input values Incorrect Working Counter(WKC), value exceeded limit. Default
values were set for inputs

Watchdog timeout Outputs of the Master Process Image were not set during
timeout by the external communication

Realdime information

Name Position State ‘ R error(A) | Lost Links(A) ‘ Inv.Frames(A) | Rox error(B) ‘ Lost Links(B) | Inv.Frames(B) ‘
a0l in | OPERATIONAL i51 i1 ‘0 i ‘0 i
a0z i1 : 5afeOPERATIONAL :0 HY Hil 0 H HY

Real-time information
Name Name of the slave

Position Position order relative to the master
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State Present state of the slave

Rx error (A) Read errors at the Port A

Lost Links (A) Lost links at Port A

Inv. Frames(A) Reads the invalid frames for port A
Rx error (B) Read errors at the Port B

Lost Links (B) Lost links at Port B

Inv. Frames(B) Reads the invalid frames for port B
Reset All button

All information within the Diagnostic window tab can be
updated by pressing the Reset All button.

7.4.1.2.1 EtherCAT State Settings

The following tab parameters are available when the Master is online. This tab allows the
user to view The Current State (the state of the EtherCAT State Machine (ESM)) is the
present state of the system.

The state may be changed to only if the system allows the change. The default is INIT.

7.4.2 Slave Diagnostics

The Slave Diagnostics window consists of the following:
. Slave

o Diagnostics

° MailBox CoE

7.4.2.1 Slave Tab

Slave | Diagnostic MailBox CoE

2 |

a Slave parameters

388

The EtherCAT Slave settings consist of the following:

Slave parameters

Name Displays current slave name. Slave name can be
changed
Vendor ID Slave device vendor ID
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Vendor Name Slave device vendor

Device Name Name of the device and whether CoE, EoE, or FoE
Device Type Slave device type

Product code Slave device product code (example: 72100946)

Revision number Slave revision number (example: 65536)

Product revision Slave product revision number (example: EK1100-

0000-0001)
7.4.2.2 Diagnostics Tab
Slave© Diagnostic| MailBox CoE
4 1. General Diagnostice 4 Port Diagnostic 4 Port Diagnostic
Online Position 1] Port Name Port A Port Name Port B
Offline False Rx Emors (1] Rx Errors 0
Wrong BherCAT State False Lost Links 0 Lost Links 0
BtherCAT State Not Configured False Invalid Frames 0 Invalid Frames 0
Wrong Device Type False
Initialization Failed False
Mailbox Initialization Failed False

The EtherCAT Diagnostic tab consists of the following:

General Diagnostics

These are generally Boolean True/False diagnostic data to the EtherCAT status.

Online Position 0
Offline False
Wrong EtherCAT State False
EtherCAT state not False
configured

Wrong device type False
Initialization Failure False

Mailbox Initialization Failed False
Port Diagnostic

Port A diagnostic

Port Name Port A
Rx Errors 0
Lost Links 0
Invalid Frames 0
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Port Diagnostic

Port B diagnostic

390

Port Name Port B
Rx Errors 0
Lost Links 0
Invalid Frames 0
7.4.2.3 MailBox CoE Tab
Slave | Diagnostic  MailBox CoE |
Index Name Type Flags Value Default value
L 0x0002 INTEGERS SINT R:P.5.0 1] oo
- 0x1000 Device Type UDINT R:P.5.0 402 92010200
3 b 01001 Error Reqgister USINT R:P.5.0 0 00
o | - 0x1002 Manufacturer Status Register UDINT R:P.5.0 59392
5 1 0x1003 Pre-defined Error Field ARRAY 16
. | - 0x100B Node-ID UDINT R:P.5.0|W:P.5.0 -2136150913
7 - 0x1016 Consumer heartbeat time ARRAY 1
B | e 0x1017 Producer heartbeat time UDINT R:P.5.0|W:P.5.0 -2136211456
9 [F- O0x1018 Identity Object RECORD 4
10 ----- 0x1023 Text Interpreter UDINT R:P.5.0 -2136151037
11 L (1024 Text Interpreter UDINT R:P.5.0 -2136151040

The EtherCAT MailBox CoE Tab is used to work with a slave's Object Dictionary (OD).The
settings consist of the following:

Index
Name
Type
Flags
Value

Default value

Number of OD object

Object's name

Object's data type

Object's access type (e.g., RO, read only, WO, write only)
Actual value of OD object

Default value of OD object

7.4.3 GMAS EtherCAT Diagnostics Icons

To create these extended sets of commands, EAS offers quick tools:

GMAS EtherCAT Diagnostic > M <A

These icons perform the following:

Operation

|> Run

Runs the queue, and sends the function block to the G-MAS driver. The
operation is only available when the Commands Queue contains a
function block, and there is an online connection between the drive and
the G-MAS.
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Icon Operation
HStop Stops the queue executing. Send a command to stop the function block
execution, when there is an online connection between the drive and the
G-MAS.
e Manually refreshes the data in the Network monitor window.
=™ Refresh
Resets the real-time information on the master and its slaves.
Reset All
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8 Upgrading and Uninstalling EAS

8.1 Upgrading EAS

To upgrade to a new version of EAS

1. Close EAS

2. Go to the location of the new version installation file (named “Elmo Application Studio
Setup [version number].exe” and double click to open it

3. In the following window click Next:

2 Elmo Application Studio - InstallShield Wizard

Welcome to the InstallShield Wizard for Elmo
Application Studio

~ The InstalShield(R) Wizard will allow vou to modify, repair, or
emaove Elmo Application Studio, To continue, click Mext,

< Back L hext = ] [ Cancel

4. In the following window click Yes

Elmo Application Studio

\ ? J This setup will perform an upgrade of ‘Elmo Application Studic’, Do you want to continue?
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5. Click Next when prompted by the install wizard

6. After the installation process is finished click Finish in the following window:

i Elmo Application Studio - InstallShield Wizard

InstallShield Wizard Completed

| The Instalishisld Wizard has successfully installed Elmo
Application Studio, Click Finish to exit the wizard.

The upgrade process does not delete any of your saved files. All previously saved files

can be found in their previous locations.
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8.2 Uninstalling EAS

If you wish to uninstall EAS, you can use either Windows’ Control Panel or the EAS

installation program.

To uninstall using the control panel

process.

1. From the Windows Start menu select Settings > Control Panel

B Control Panel

° Fle Edt Wiew Favorites Tools  Help

It is recommended that you close all running programs before starting this

e L & & e 8 9 @

7‘_) Back > | IT -~ ) search f Folders = x n v
| Address ‘E} Contral Panel v| Go ilinks 7
= e b Z »1
E 98 - g
Accessibility  Add Hardware Administrative  Andrea Moise  Automatic Broadcom  Date and Time Display Dot WL AN
Options Taols Cancelatio.. . Updates  Control Suite 3 Card Utility
( .J" A S J» & - Iy %,
Falder Options Fants Game 10T Audio Intel(R) GMA Internet Java Keyboard Mai Mause
Controllers  Control Panel  Driver For ... Options

® &

Metwork Phone and  Power Options  Printers and  Reqi{ CUstamize settings for the display of languages, numbers, times, and dates. bech
Connections  Modem ... Faxes Langudge ... Tameras Tasks TEnker Ao Devic
4 ®m 8 e <
System Taskbar and  User Accounts  Windows Windows Wireless
Skark Menu CardSpace Firewal Metwork Set,.,

FAZ0N02
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2.
3.

Double click Add or Remove Programs.

From the list of installed programs select EImo Application Studio.

# Add or Remove Programs

W
Change or

Remaove
Programs

)

Add New
Programs

(=

AddjRemove
Windows
Compaonents

®

Set Program
Access and
Defauls

Currently installed programs: [ Show updates Sort by | Mame “

I- Adobe Flash Player 10 Ackivel

E Adobe Reader 9.2

l. Broadcom Metxkreme-I Metlink Driver and Management Installer
EE] Compatibility Pack for the 2007 Office syster

'ﬁl Compaset for Windows

| =), Comexant HDA D330 MDC Y.92 Madem

[ DW WLAN Card Uty

7i5! Elmo Application Studio

ere For suppork information.

your computer, Change or Rem

Bl 1T fudio

|a, Intel(R) Graphics Media Accelerator Driver
|§5! 1ava DB 10.5.3.0

I|éj JavalTM) 6 Update 15

'|é| JavalTM) SE Development Kit 6 Update 18

|_I|f; Kaspersky Anti-Yirus 6.0 for Windows Workstations

i_K kaspersky Lab Metwork Agent

Size

Size

Size

Size

Size

Size

Remave
Sl Sty

40,59MB

Size

Size

Size

Size

Size

Size

&
210,00MB
17.96MB
212,00ME
93,07MB
0.95MB

4.27MB

15, 46MB
28,49MB
97, 15MB
150, 00ME

90, 44MB

18.33M ¥

Click Remove and then Yes.

¥ Add or Remove Programs

=
Change or

Remove
Programs

é. ca
Add Mew
Programs

o

Add/Remove
Windows
Components

@

Set Program
Access and
Defaults

Currently installed programs: [0 show updates Sort byt | Mame -

- Adobe Flash Flayer 10 Activel

FS adobe Reader 9.2 Size
. Broadcom Metstreme-I Netlink Driver and Management Installer Size
E: Compatibility Pack for the 2007 Office system Size:
ﬁl Composer For Windows Size
onexant HDA D330 MDC V.92 Modem Size
Size

Add or Remove Programs
Size
Clid \?() Are you sure you want ko remove Elmo Application Studio from your computer? Used
ked On
e J % ] porce |
IDT ey Size
#, InteliR) Graphics Media Accelerator Driver Size
5 Java DB 10.5.3.0 Size
Ii'—")l JavalTM) 6 Update 15 Size
|£.J JavalTM) SE Developrient Kit 6 Update 15 Size
(105 Kaspersky Anki-Yirus 6.0 For Windows Workstations Size
K Kaspersky Lab Metwork Agent Size

210,00MB
17 . 96ME
Z12.00ME
93.07MB
0.95MB
4.27MB

23.75MB

frequently
5162010

40, 59MB

15.46MB

28.49MB

97.15MB

150.00ME

90, 44MB

18.33M8_ ¥

Elmo Application Studio will be uninstalled from your computer.
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To uninstall EAS using EAS setup program
1. Start EAS setup.

2. Click Next to invoke the following screen.

& Elmo Application Studio - InstallShield Wizard

Program Maintenance

Maodify, repair, or remaove the program.

) Modify

Change which program features are installed. This option displays the
@ Custom Selection dialog in which vou can change the way features are
installed.

Repair installation errors in the program. This option fixes missing or
corrupt files, shortcuts, and registry entries.

@ Remove Elmo Application Studio from wour computer,
& |

[ < Back ” fext = ] [ Cancel

3. Select Remove and click Next.

i Elmo Application Studio - InstallShield Wizard

Remove the Program

‘ou have chosen to remove the program From wour system,

Click. Remove to remove Elmo Application Studio from your computer, After removal, this
program will no longer be available for use,

If wou want ko review of change any sektings, click Back.

< Back ]| Remove | [ Cancel
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4. Click Remove. Wait while EAS is being uninstalled.

When the process ends click Finish.

i Elmo Application Studio - InstallShield Wizard

InstallShield Wizard Completed

| The InstallShisld Wizard has successfully uninstalled Elrmo
Application Studio, Click Finish to exit the wizard,

[ show the Windows Installer log
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9 Drive Communication Setup

Important:

driver is installed as part of the installation.

9.1 Connect a Drive Using USB

When installing and recognizing a drive

1.

Do not connect your drive to the PC before installing EAS. The required

When you connect a new drive to the PC using a USB connection for the first time the

following screen appears:

Found New Hardware Wizard

YWelcome to the Found New
Hardware Wizard

Read our privacy policy

software?

() Yes, thiz time anly
O
@

Click Mext to continue.

WWindows will search for current and updated software by
looking on your carputer, on the hardware installation CO, or on
the Windows Update Web site [with your permizzion].

Cah windows connect to Windows Update to zearch for

d gvery time | connect a device

[ Mest » l

[ Cancel

Select the third option: “No, not this time” and click Next.

The following screen appears:

Found Mew Hardware Wizard

This wizard helps pou install zofhware for:

USB Device

xtfs‘-‘ of floppy disk. inzert it now.

what do pou want the wizard to do?

{ --) If your hardware came with an installation CD

() Inztall the software automatically (Recommended)

() install from a list or specihic lacahon [Advanced}

Click Mext to continue.

¢ Back “ Mest » ][ Cancel
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3. Select the second option: Install from a list or specific location (Advanced) and click

Next.

In the following screen:

Found Mew Hardware Wizard

Please choosze your search and installation options.

() Search for the best driver in these locations.

paths and removable media. The best driver found will be installed.

[[] Search removable media [floppy, CO-ROM...)

Include this location in the search:

Uze the check boxes below to limit or expand the default search, which includes lozal

v| ’ Browse

() Dan't zearch. | will choose the driver ta install

the driver yau chooze will be the best match for pour hardware.

Chooge this option to select the device driver from a list. *indows does not guarantes that

[ < Back “ Mest >

][ Cancel ]

4, Select to search the driver and include the location “C:\WINDOWS\system32”.

5. Click Next to start the installation process:

Found New Hardware Wizard

Pleasze wait while the wizard installs the software._.

3 ELMO USB to Serial Converter

o -
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6. Click Next.

When the installation process is completed:

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished installing the software for:

(3 ELMO USE to Serial Converter

Click Finish to close the wizard.

7. Click Finish.

The new port will now appear in the device manager:

Device Manager

File Action Vew Help

N EES Ex 8 =R

+ E Batteries
+|- EE Bluetooth
B8 CAN Hardware (Kvaser)
j Computer
“ge Disk drives
:g Display adapters
s DVD/CD-ROM drives
289 Human Interface Devices
IDE ATA/ATAPI controllers
& [EEE 1394 Bus host controllers
=38 Imaging devices
{2 Keyboards
J Mice and other pointing devices
i, Modems
:‘g Monitors
—|- B8 Metwork adapters
B 1394 Met Adapter
E& Broadcom NetXtreme 57xx Gigabit Contraller
B Intel(R) PRO/Wireless 3945ABG Network Connection
ES PPPoP WAN Adapter
+ [Bl PCMCIA adapters
=% Ports (COM &LPT)
% BT Port (coM10)
7 BT Port (COM11)
% BT Port (COM12)
% BTPort (COM13)
7 BT Port (COM14)
% BT Port (coMz0)
7 BT Port (COM21)
- BT Port (COM22)
7 BT Port (COMA40)
& BT Part (CoMs)
7 BT Port (COM7)
¥ Communications Port {comi1)
- ECP Printer Port (LPT1)
v
+- %88 Processors
+ Q Smart card readers
+- ), Sound, video and game controllers
4

System devices
% Universal Serial Bus controllers
Generic USB Hub
% Generic USE Hub

Intel{R) ICHB Family USB Universal Host Controller - 2830

] ) ) e R
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9.2 Configure a Drive to use Ethernet with DHCP

9.2.1 Configuring EAS and the servo drive

To configure the EAS and the servo drive

1. Follow the instructions in section 9.1 to connect your drive to the PC via USB.

Important: To maintain emphasis on this task, we will show only the steps relevant to

configuring the communication to Ethernet with DHCP. After completing the
configuration, please continue to the detailed systematic activation as described
in section 1.4.

2. Open Elmo Application Studio. The following dialog appears.
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3.

Click New. In the following screen just click Finish “—' to open the main studio view.

Note that we are skipping important steps to focus on the process.

£ Default
[5) Default2
[ wel
) Google
10T
[C5) InstallShield Installation Information
[ Intel
() Intemet Explarer
) Java
[ Kaspersky Lab
() Messenger

(5 Microsoft Analysis Services
[C5) microsaft frantpage
(£ Microsaft Dffice
[£3) Microsoft Sikverlight
[C5) Microsoft SOL Server Compact Edition
() Microsoft Syne Framewark
() Microsaft Synchranization Services
5 Microsoft Visual Studio 8
() Microsaft wWarks

Waorkspace Mame: | Default

Workspace Location: | C:AProgram FileshElmo bation ContralsEImo Application Studicsworkspaces

Create Directory for Workspace Uze Workspace az default

j)[ Targets ]:}E;MAS Target% :)[ Details ] |::]”§||£H@:(‘

In the window that opens right click the workspace name and select Add Drive NG

from the menu.

Mew Workspace
Open Workspace
Save Workspace
Save Workspace As,..
Clear Wwaorkspace

Don't use Workspace as Default

Add Drive NG

Add Drive Simple 10
add Controller GMAS EtherCaT

Add Controller GMAS CAM
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5.

A new drive name appears under the workspace name and its default properties are

displayed.

Click on the Connection Type to open a list and select Direct Access USB.

B 2. Connection

10.

11.

Dffline

403

Offline
Dirsct Axis IP

Direct Axis USB
Single axiz peer to peer connection via USE.

S

v
Click Apply to save the drive’s properties.

Right click the drive’s name and click Connect

[ .':23 Workspace "'Default”

b >( Remove Targek

|-ii- Conneck |

From the activity selector at the top part of the screen select Drive Setup & Motion

[

L}

l‘% Drive: Setup
&Motion

lAdvanced Tools ]

lExpert Tools l

In the tools selector click Expert Tools

Select Motion to open a view that includes a terminal

Terminal @ B F & H | diiveNE0T v
>

In the terminal enter the following commands:

AA[13]=42330
AA[14]=1

Terminal 3 »

SAA[1342320
»AA[14]s1
*
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These commands set the drive’s communication options as Ethernet with DHCP enabled.

12.  Click on the Workspace E button located at the top left of the screen to open a

dialog.

13. Right click the drive’s name and click Disconnect.

14. Restart the drive.

9.2.2 PC configuration

To set the PC configuration in XP Windows

1. Select Start-> Settings->Network Connections->Local area connection->Properties

@f Set Program Access and Defauks

L Windows Catalog

’-& Windoves Lindate

E Programs

Documents

Sethngs

4 Search -
14 Printers and Faxes

¥ Heb and Support o, Taskbar and Start Menu

-L. 1394 Connection 3

—7] Run... U wireless Mebwork Conneckion 2

o] shutoown...

Windows XP Professional

2. In the General tab select Internet Protocol(TCP/IP).

-4 Local Area Connection 2 Properties 2lx]

General | Advanced |

Connect uging:

I B8 Broadcom Met<treme 57xx Gigabit Cc

Thiz connection uses the fallawing items:

= TwinCAT Ethermet Protocol for &1l Mebwork Adapters ;l
[ %= Netwark Maritar Driver

fIntermet Pratocol (TCPAR)
1 | B

Inztall.. Wrimstall | Propertiez |

— Dezcription

Transmigzion Control Protocol/Internet Protocol. The default
wide area network protocal that provides communication
across diverse interconnected networks.

[+ Show icon in notification area when conhected
v Matify me when thiz connection has limited or no connectivity

Ok, Cancel
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3. Click Properties and then select Obtain an IP address automatically.

General | Alternate Configuration I

“'ou can get [P gettings assigned automatically if wour nebwork, supports
thiz capability. Otherwise, you need to ask vour nebwork, adminiztrator for
the appropriate [P settings.

' btain an IP address automaticall
—{" Uze the following IP address:

1P address: I . . .
Subriet mask: I . . .
Drefault gateway: I . . .

{+' Obtain DNS server address automatically

—{" Usze the following DMS server addresses:

Brefered DHS server: I . . .
Alternate DS servern I . . .

Advanced... |
Ok I Cancel |

4, Click OK.
5. Return to the EAS application.
6. In the terminal window type “AA[20]”. The drive returns the IP address it uses.

Terminal % P 5

SAA20]
10.10.20.193
s

._-e,.‘

1
.;Rn'.!id System

Configuration

Click System Configuration
In the Connection type select Direct access IP.
In IP Address select the address that was returned by the drive (If multiple devices are

connected more than a single IP address is suggested).

10. Click Apply to save the drive’s properties.

11. Right click the drive’s name and click Connect

= l%g Wrkspace "'Default

b ¥ Remove Targst

|-4i- Conneck
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The drive is now connected using Ethernet with DHCP.

9.2.3 Configure a Drive to use Ethernet with static IP

9.2.3.1 Configuring EAS and servo drive

To configure the EAS and servo drive

1. Follow the instructions in section 9.1 Connect a Drive Using USB to connect your
drive to the PC via USB.

Important: To maintain emphasis on this task, only the steps that are relevant to
configuring the communication to Ethernet with static IP are described here.
After finishing the configuration, please continue to the detailed systematic
activation as described in section 1.4 Getting Started with EAS — New Workspace
Wizard.

2. Activate EImo Application Studio. The following dialog appears.

Eom)| [

3. Click New.

(@,
4. In the following screen just click Finish I to open the main studio view.

Note: Important steps are omitted in order to focus on the process.
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) Default
(5 Default2

3 wsl
1) Google
= 10T
B InstallShield Installation Infarmation
£ Intel
15 Inkermnet Explorer
1) Java
I Kaspersky Lab

I Messenger
B Microzoft Ainalysis Services
|5 micrasoft frontpage
I5) Microsoft Office
I5) Microsoft Sibverlight
I Microsoft SOL Server Compact Edition
I Microsaft Sync Framewark,
I Microsoft Synchronization Services
£ Microsaft Yisual Studio 8
15 Microsoft works v

Workspace Mame: | Default |

Workzpace Location: | C:Program FileshElmo Motion ControlsElmao Application Studio\workspaces |

Create Directory for Workspace Use Workspace as default
)[ Targets ] :)[GMAS Target% )[ Details ] | \:] || > H "( H@|

5. In the window that opens right click the workspace name and select Add Drive NG

from the menu.

T Workspace
Zipen Workspace

i Save Workspace
i Save Workspace As...
Clear Workspace

Don't use Wworkspace as Default

Add Drive NG

Add Drive Simple I
Add Controllar GMAS EtherCAT

S

Add Controllar GMAS CAN

A new drive name appears under the workspace name and its default properties are
displayed.
6. Click on the Connection Type to open a list and select Direct Access USB.

B 2. Connection
Offline s

Offline

Direct Axiz IP
EtherCAT EoE
] B

Direct Axis USB
Single axiz peer to peer connection via USB.

AN
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10.
11.

12.

Click Apply to save the drive’s properties.

Right click the drive’s name and click Connect.

B l,% Workspace "Default’

- ;X,' Remove Target

|-ii- Connect |

From the activity selector at the top part of the screen select Drive Setup & Motion

]
L]
tb Drive Setup

&Motion

l Quick Tools ]

lAdvanced Tools ]

In the tools selector click Expert Tools | Expert Tools l

Select Motion to open a view that includes a terminal.

Terminal @ B 5 = H | diveNGD1

¥

In the terminal enter the following commands:
AA[13]=42330
AA[14]=0

AA[10]= [The IP address allocated to the drive. If in doubt ask your network system

manager]
AA[11]=255.255.255.0 (net mask)
AA[12]=[gateway configuration]

Terminal % B 5

SAA13=42330
YAA[14]=0
»AA[10}=192.168.1.2
»A4[11]=255.255.255.0
»AA[12]+192.168.1.1
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The first two commands set the drive’s communication options as Ethernet with DHCP
disabled.

The IP address allocated to the drive should differ from the IP address later set in the
PC configuration only by the last digit.

For example: AA[10] = 192.168.1.2, the IP address entered in the PC's LAN connection
properties: 192.168.1.3

AA[11] is the net mask and should be the same for the drive and the PC.

AA[12] is the gateway. It should be the same as AA[10] only with “1” at the end. Note:
If a wireless connection is configured on the same PC verify that the gateway number

entered here is not the same as the wireless network’s gateway number.

13.  Click on the Workspace E button located at the top left of the screen to open a
dialog.
14. Right click the drive’s name and click Disconnect.

15. Restart the drive.

9.2.3.2 PC configurations

To configure the PC

1. Select Start-> Settings->Network Connections->Local area connection->Properties

@ Set Program Access and Defauks

WL windows Catakog

% Windows Lipdate

[_ Programs ¥

Documents

Sathngs

¢ Connecbions L '_J New Connection Wizard

P Search *

1.y Printers and Faxes L. Fortiss]

gl Taskbar and Start Menu

¥ Heb and Support

=7 Run...

(o] shutown...

L. 1394 Connection 3

U wifireless Metwork Connection 2

Windows XP Professional
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2. In the General tab select Internet Protocol (TCP/IP).

L Local Area Connection 2 Properties e |

General | Advanced |

Connect using:

I B8 Broadcom Met<treme 57xx Gigabit Cc

Thiz connection uses the follawing items:

= TwinCAT Ethernet Protocol for Al Metwork Adapters ;l
[ %= Netwark Maritar Driver

[ [ ritermet Protocal [TCP/AF)
-
4 | B
Install.. Writrstall | Fropertiez |
r— Dezcription

Transmigsion Control Protocol/nternet Protocol. The default
wide area network protocal that provides communication
across diverse interconnected networks.

Iv Show icon in notification area when connected
v Matify me when this connection has limited or no connectivit

Ok, | Cancel |

3. Click Properties and then select Use the following IP address.

4. Enter the IP address the PC will use, the subnet mask and the default gateway (see
more details above)

Internet Protocol (TCP/IP} Properties e |

General |

You can get [P settings azzigned automatically if wour netwark, supports
thiz capability. Othenwize, pou need to ask wour network, administrator for
the appropriate [P settings.

£~ Obtain an IP address automatically
¢ Uze the following IP address;

|F address: I 19201683 . 1 . 10
Subret maszk: I ZBR O Z2RR AR 0
Default gateway: 192,188, 1 . 1

£ [Obtain DME servern address automatically

¢ Use the following DNS server addresses;

Prefenred DMS server I

Alternate DNS server I

Advanced... |

0Ok I Cancel
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5. Return to the EAS application.

———————

[p

R

:Ig:t‘l‘gl System
Configuration

6. Click the System Configuration
7. In the Connection type select Direct access IP.

8. At the IP Address select the address that was entered previously.

9. Click Apply to save the drive’s properties.

10. Right click the drive’s name and click Connect

B !FS Workspace "Default”

foe Eﬁﬂ | Remove Target

|-u- Connect |

The drive is now connected using Ethernet with static IP.

9.2.4 Connecting a Different Drive

When you disconnect the current drive and replace it with a different type of drive Windows
may sometimes recognize it as new hardware and require that you repeat the installation
process. Repeat the same process described above. Windows may assign the new
communication a different COM port number even if you are using the same physical port as
before.

To use the new drive with the same workspace

——————————

L
:I';Ir‘z'él System
Configuration

1. Click System Configuration

In the drive properties table open the Serial Port list

= 2. Connection
2.1 Contection Type Direct Axiz USB
2.2 Serial Port COMG

2. Select the new COM port.

To create a new workspace
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-

!i !1'

"'lrd System
Configuration

1. Click System Configuration L___“277777F |

2. Right click the current workspace name

Tewy Workspace

Zipen Workspace

Save Workspace
Lis Sawe Workspace As...
Clear Workspace

Daon't use Workspace as Default

Add Drive MG
Add Drive Simple 10
Add Controller GMAS EtherCAT

By o5 5

Add Controller GMAS CAN

Table of Contents
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10EAS Settings and Configuration

This chapter describes the EAS settings and configurations. It should be noted that changing
a default configuration might cause the EAS to behave erratically.

10.1 EAS Settings
To change the EAS settings

1. From within any EAS window, click the Settings button ‘_ at the lower right corner

of the screen to change the EAS settings. The EAS Settings window opens.

E 1. General
1.1. Connect Immediatelly False w
1.2. Double Murnber Presentation Auto
1.3, Advanced Ermor Processing Tue
B 2. Visualization
2.1, Apply Modulo for Michals Tiue

E 3. Objects Location
3.1. Default ‘Workspace

3.2. DSP Compiler C:\Program Files\Elmo Motion Control\Elmo Application Studiohdsp pilery
3.3 Drive Program Language Definition C:\Program Files\Elmo Motion ControlAEImo Application Studio\settingsilang_SimplelQ_xml
3.4 Updates and Mews Page http://www._elmomc.com/
3.5, Log File Behavior Lite Log
3.6 Log File C:\Program Files\Elmo Motion ControlAEImo Application Studio\EImoMotionControl ApplicationStudio.log
3.7. Save Tuner Internal D ata False
3.8. Ethercat Configuration T ool Unknown
E 4. Tuner
4.1, Tuner Parameters C:\Program FilesA\Elmo Motion ControlA\Elmo Application Studiohsettings\TuningWizard. xml

1.1. Connect Immediatelly
Connects ta targets itmmediatelly.

Cloze

2. By default, the list of Settings is arranged according to the main Headings. To change

the order of the Settings list according to the numeric heading in the first column click

button.

1156 False

1.2, Double Mumber Presentation Auto

1.3. Advanced Emor Processing True

2.1. Apply Modula for Michols True

3.1. Default Warkzpace Q:%Elmo Application Studio [EAS )\Workspace\Test_workspace\T est ProjectiT est Project.EImoPRJ
3.2, DSP Compiler C:\Program Files\Elmo Motion Control\EImo Application Studio\dspcompilery

3.3, Drive Program Language Defintion C:\Program Filez\EImo Motion Control\EImo Application Studio\settings\lang_Simplel O_xml

3.4. Updates and Mews Page http:/ /www_elmomc.com/

3.5. Log File Behavior Lite Log

3.E. Log File C:\Program Files\Elmo Motion Control\EImo Application Studio\ElmoM otionControl. ApplicationStudio.log
3.7. Save Tuner Internal D ata False

3.8. Ethercat Configuration Tool Unknown

4.1. Tuner Parameters C:\Program Files\Elmo Motion Control\EImo Application Studio\settings\TuningWizard_xml

1.1. Connect Immediatelly
Connects to targets itrmmediately.

Close
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The button is context sensitive, and displays the title for the icon B9}
when the mouse surfaces over the icon.

The Settings window contains the following information and options:

General

Connection Offers the options to either connect immediately to the various controllers

Immediately and drivers set in the Workspace, when the application starts, or manually
connect them within the application. The Connection defaults to False, and
manual connection.

Double Number .2. Double Mumber Prezentation Auto

1.3 Advanced Eror Processing
2. Yizuahization
21 Annle Madula far Mickhals

Presentation Fised-point

Scientific

Allows numbers to be displayed in various formats depending whether either
scientific or fixed-point notation is required. The application defaults to Auto,
where the system defines the notational format.

Advanced Error Set as True or False.

P i . .
rocessing If True, displays both errors and warnings. When warned, the procedure

continues.

If False, only displays Errors. Warnings are not displayed.

Visualization
Apply Modulo for Specific rendering of Nichols tuning chart allows the chart to be drawn
Nichols outside of the range 0 - 360° if set to False. When set to True (default) the

chart is drawn within the 0 -360° range.

1.3, Advanced Emar Processing True »
E 2. Visualization

2.1, Apply Modulo for Nichols True
E 3. Objects Location

£ Q:\Elmo Application Studio [EASI\W orkspace\Test_workspace\Test Project\Test Project. EImoPRJ =)
3.2 DSP Compiler C:\Program Files\Elmo Motion Control\Elmo Application Studiokdspcompilers
3.3 Drive Program Language Definition C:\Program Files\Elmo Motion Control\Elmo Application Studiok ingsilang_SimplelQ_xml
3.4 Updates and News Page http://www. elmomc. com/
3.5, Log File Behavior Lite Log
3.6 Log File C:\Program Files\Elmo Motion ControlAEImo Application StudiokEImoM otionControl ApplicationS tudio_log
3.7 Save Tuner Internal Data False
3.8 Ethercat Configuration T ool Unknown
E 4. Tuner
4.1 Tuner Parameters C:A\Piogram Files\Elmo Motion ControlsElmo Application StudioksettingsATuning%izard. xml v

3.1. Default Workspace
Path to the detault workspace.

Clase:

To change any of the default locations click the in the field containing the present location and click the

locate icon l:]

Default Workspace The set default Workspace for all projects. Use the locate icon [ to access
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DSP Compiler

Drive Program
Language Definition

Updates and News
Page

Log File Behavior

Log File

Save Tuner Internal
Data

EtherCAT
Configuration Tool

E 4. Tuner
4.1. Tuner Parameters

= <Tuning>
<Quicks>
<Advanced’s
= <Expert>

<CumentPlantOpenLoopldent FrequencydmayCapacity="512" MinFrequency="10.0" MaxFrequency="7000.0" MainE xperimentCapacity="2048" Boot5trapTime="2100.0"/»
«CumentPlantClosedLoopldent FrequencyamrayCapaciy="612" MinFrequency="10.0" MaxFrequency="7000.0" MaxGain="100.0" HighS caling="4.0" LowS caling="2.0" HighLimitStd="0.70" LowLimit5
<CumentControllerMaker SatetyFactor="1.2" MaxOwershoot="1 B0" Kddt="55" FrequencyDecreaseFactor="0.70"/>

<PalePlacementCurrentContrallert aker IncreaseFactar="1.10" MarDampingFactor="0.90" S afetyB andwidthF actar="0.70"#>

415

the required default file.
Default location for the compiler

Default location for the language definition *.xml file of the drives.

Elmo’s URL

35 Log File Behavior Lite Log »
3E. Log File Mo Log

3.7, Save Turer Internal Data

3.8, Ethercat Configuration Toal Full Log

a T

Offers a number of options for the Log file. The Full Log displays all changes,
errors, etc. whereas the Lite will only display major changes, errors, etc.

Default location of the Log file.

If set to True, will save the Tuner Internal Data in a specific file located by the
application during Tuning.

Allow a specific EtherCAT configuration application to load to configure the
EtherCAT connections from a specified location.

C:\Program Files\Elmo Motion Control\Elmo Application Studio\settings\TuningWizard_xml v

£
[

</Tuning>

<LoopShapingCurentControllertd aker Gaintd arginLaow="0.00" Gaint arginHigh="0.00" ControllerD elay="0.00" CrossoverB andwidthFactor="0.71" NumberOfUnstablePoles="0" NumberD fintegrators="C|
<CurrentLoopS tepResponseT est PAResolution="512" ExperimentCapacity="500" CunentE xperimentLevel="0.25" CurentStabilizationL evel="1.00"/>
<WelocityLoopF astldentification FastvelocityE xcitationLength="2048" FastVelocityDesimation="1" FastVelocityl dentificationB andwidth=""2500" FastVelocityFrequencyinayCapacity="512" FastVelocityh

<WelocityLoopSineSweepldentification SineS weephinimalCurent="10" Openloopl efaultFrequency="10" Openloopd ualityF actor="85" Closeloop ualityF actor="80" CloselLoopvelocityd andwidth="2|

<WelocityControllert aker S afetyFactor="1.2" S afetyB andwidthFactor="0.50" MinBandwidthP atio="0.40" MaxCycleDelay="50.0" DelayFactor="1.00" VelocityControllerF requencydirayCapacity="256"/.
<PalePlacementyelocityControlletaker MaxDvershoot="1.80" FrequencyDecreaseF actor="0.70" PolePlacementFiterCutOffFrequency="1000.0" PolePlacementFilterD ampingF actor="0.6017»
<LoopShapingvelocityControllert aler MumberOfUnstablePoles="0" MumberDfintearators="1" CamplementaryS engitivity="0" ControllerD elap="0.00" CrossoverB andwidthF actor="0.71"" HighFrequency
<PositionControllett aker MinBandwidthR atio="0.40"/>
<LonpShapingPositionControllertd aker MumberDfUnstablePalss="0" MumberDfintegrators="1" ComplementaryS ensitivity="0" ControllerDelay="0.00" CrossoverB andwidthF actor="071"/>

</Experty

Tuner Parameters

Allow the default tuning wizard parameters to be changed. The *.xml file can
be edited and saved. Use caution when changing this file.

drives, motion controllers, etc. can result in severe damage to the

Changing this *xml file with values incompatible with the

system.
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10.2 Flash, RAM and Saving Data

The drive has a non-volatile Flash memory and a volatile RAM memory. Whenever you turn
the drive on the parameters and other data that are stored in the flash memory are copied
to the RAM memory.

When you communicate with the drive using a terminal, the data you enter is saved to the
RAM. To save the data to flash you need to type an “SV” command in the terminal.

When using EAS, the data you enter in text boxes or using other selection controls is not
immediately sent to the drive. In general, data is sent to the drive when you click a button
that starts a process or motion, or when you leave a wizard page. In these situations, the
data will be placed in the RAM, but not saved to flash.

B! v

% button or an Apply button where
applicable. To save data that is entered in windows that do not include these buttons you
can type “SV” in the terminal.

To save data to flash you have to click a Finish
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11Glossary

Term

Acceleration

Explanation

The rate at which speed increases. If speed is measured in
. .. 2
counts/sec the acceleration is in counts/sec”.

Advanced controller

A controller with a more complex structure than a simple Pl or PID.
It can include several notch filters, low pass filter, poles and zeros.

Analog Sin/Cos

Application continuous
current

The maximum current, in amperes, that can be used by the
specific application. This value must be equal to or less than the
continuous stall current defined by the manufacturer for the
selected motor.

Application peak current

The maximum short-term current, in amperes, to be used with the
specific application during the design phase of auto-tuning. This
value must be equal to or less than the peak current defined by
the driver manufacturer.

Application speed limit

The maximum motor speed, in RPM or meters per second, used
for the application. This value must be equal to or less than the
maximum mechanical speed defined by the motor manufacturer.

Bandwidth

The difference, in hertz, between the highest and lowest level of a
frequency range. In a standard feedback system, responses to
reference commands at low frequencies are probably large;
however, at high frequencies, they decrease. It is customary to
look at the frequency where the response command amplitude
drops to 70% in amplitude, compared to a low frequency response
as a split frequency between good response and bad response.
This frequency is used as a figure of merit for the system and is
called the system bandwidth.

Baud rate

The rate at which digital data is transmitted, in bits per second.

Continuous stall current

The maximum continuous current, in amperes, allowed for the
motor. This value is defined by the motor manufacturer.

Counts

The position unit of measurement of the drive. Using rotary
encoder feedback the number of counts per revolution is four
times the number of lines in each encoder signal per revolution.
The input from other sensors is converted so that position
commands and readings can be given in counts.

Deceleration

The rate at which speed decreases. If speed is measured in
counts/sec the deceleration is in counts/secz.

Displacement

The change in position of the system with respect to a specific
reference point.

Drive continuous current

The maximum continuous current, in amperes, allowed for the
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Term

Explanation ‘

drive. This value is defined by the drive manufacturer.

418

Encoder magnetic pitch

See Magnetic pitch.

Encoder resolution

The length of the position unit in linear motors. Four times the
encoder grating pitch value, because it takes into account two
encoder slot transitions (high-to-low and low-to-high) and two sets
of slots (A and B).

Gain

The ratio of the output signal magnitude to the input signal
magnitude.

Gain coefficients

Gain parameters used in the gain scheduling algorithm. See also KI
and KP.

Gain scheduling

The means of accommodating for known variations in the
dynamics of a system. Gain scheduling uses a customized
algorithm that calculates adaptive gain modifications in order to
improve system stability and accuracy.

Kl The integral gain parameter used to define a PID filter. It functions
to reduce sharp peaks and to obtain a smoother step response.

KP The proportional gain parameter used to define a PID filter. It
functions as a means to obtain an optimal closed-loop transfer
function.

Low pass A filter whose transfer function transfers low frequencies and
blocks high frequencies.

Magnetic pitch The distance of one electrical cycle in a linear motor. See also

Encoder resolution.

Maximum mechanical
speed

The maximum motor speed defined by the manufacturer, specified
in m/sec for linear motors and RPM for rotating motors.

MCS

Machine Coordinate System:

The system of coordinates that is related to the machine. A
Cartesian coordinate system with the origin in a fixed position
relative to the machine (the origin is defined during the machine
setup). Sometimes called World Coordinate System or Base
Coordinate System.

With Cartesian built machines, MCS is a Cartesian Coordinate
system and may be identical to ACS, or mapped via a trivial
transformation. The coordinate system from the physical multiple
axes ACS is linked to the MCS via a kinematic transformation
(forward and backward conversion). The MCS represents an
imaginable space with up to six dimensions.

Table of Contents

| www.elmomc.com



http://www.elmomc.com/

= Elmo Application Studio

MAN-EAS (Ver. 1.002)

Term

Notch filter

Explanation ‘

A filter that blocks a defined band of frequencies and transfers all
frequencies above and below that band. For example, a filter has a
transfer function of the form:

s$4+2-6 05+’

7426 05+’

where 51 <0.5 and 982 ~ 0.5 . Its Bode plot, depicted in
Figure 11.1, with d1=0.01, d2=0.5 located at 100Hz, has a hole at

frequency (V. The filter is therefore said to be a notch filter at

frequency . The purpose of a notch filter is to block energy
transfer to the motor around the notch frequency. This is one
means of preventing a motor and load from accumulating energy
at their resonance frequency, thereby avoiding shaking of the load.

-60

-80

-100

dB

-120

440f------

160 ] : ik “2 fid
10 10 10
Hz

Figure 11.1: Bode Plot of a Notch Filter

Phase

The angular relationship between voltage and current waveforms.

PTP

Point-to-point motion, according to which the motor moves from
its present position to a final point. The motor reaches the final
point at zero speed and then remains at that point. The trajectory
to the final point is calculated based on the speed, acceleration
and deceleration limits.

PVT table

Position-, velocity- and time-tabulated motioned defined in a table
array.
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Term

Record resolution

Explanation ‘

The amount of time between consecutive sampling points. This
value is calculated in conjunction with maximum recording time.
The maximum number of recorded data points is 8000?. The
record time length is calculated as:

8000/(number of values) * record resolution.

Resonance

A condition whereby a large oscillatory amplitude occurs as a
result of a small amplitude of periodic input, with a frequency
close to one of the regular system frequencies. For example, a
motor has a load whose transfer function has the Bode plot
depicted in Figure 11.2. It has a local maximum at the frequency
100 Hz; therefore, it can be said that the motor and load have a
resonance frequency of 100 Hz. The system absorbs energy at its
resonance frequencies, thus tending to oscillate at those
frequencies unless the controller is well designed to eliminate this
phenomenon.

T
Response
Reference command |

0 i j ‘
0 0.04 0.08 0.12 0.16 02
Time

Figure 11.2: Example of a Bode Plot of a Transfer Function
Including Resonance

RMS or Peak RMS

The Root Mean Square value

Smooth factor

The time, in milliseconds, that a motion speed profile is curved.
The degree to which the “sharp corners” of a motion speed profile
are curved. Smoothing a profile increases the time required to
complete the motion.
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Term

Step response

Explanation ‘

The time required by a system for an output to pass through a
specified percentage of a process. For example, a feedback system
has a closed loop transfer function of:

2
@

SS+2- 8 w5+’

The system responds to a step command of 0 up to time 0, then 1
at any positive time.

The following figure is an example in which ® =100 and & = 0.3.

Response
—— Reference command |

o ; i
\// S time 2% oo

4 1 4 A
0 0.04 0.08 0.12 0.16 02
Time

Figure 11.3: Figures of Merit in a Step Response

TCP

Tool Centre point, the point in the machine that is commanded to
move, typically to the center or the head of the tool. It can be
described in different coordinate systems.
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Term

Transfer function

Explanation

A mathematical expression or a graph that expresses the
relationship between the outgoing and the incoming signals of a
process or control element. An important property of motors is
that their response to a pure sinusoidal current signal is also
sinusoidal at the same frequency. Suppose a pure sinusoidal

current signal at frequency €0 and amplitude Ais injected into a
motor, and the motor speed is sinusoidal with an amplitude B

and phase (D relative to the current signal. The transfer function

of the motor at the frequency (U therefore has an amplitude

B / A and phase (0 (Figure 11.4, with 1.66 Amplitude and -902
phase).

Frequencies bilow 100Hz
are not blocked

This fiter blodks fragu
around 100Hz

Figure 11.4: A Transfer Function

Trigger logic

A pulse that activates a function (either high or low).
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12EtherCAT Error Messages

This help is provided to assist in operation of EtherCAT network. It consists of the following

chapters:

e Diagnostic messages

e Studio messages

e Master messages

423

Each topic of the help describes the details of an error, and contains information on a

possible causes and appropriate remedy.

12.1 Diagnostic messages

Error ID

Explanation and Cause

Possible Solution

Master diagnostics: Error occurred while sending or receiving frames

D00012
The frame was sent but wasn’t received | Check the cables. Check whether the error
during timeout due to unstable still appears if some slaves are
connection or the frame wasn’t disconnected to find out the slave which
transmitted by a slave. causes the problem (detach, disconnect
some slaves from the bus and rescan the
bus)
D00013 Master diagnostics: Wrong or damaged frame was received
1. The frame was damaged due to | Check cables or disconnect some slaves.
a connection problem.
2. The frame was damaged while
transmission by the EtherCAT device(s).
D00014 Master diagnostics: No connection between Master and slaves
The cable connecting the network card Check the cable for normal operation and
and the slaves is damaged or unplugged. | the connection.
D00015 Master diagnostics: Wrong Master configuration

The configuration received by the Master does not match the current network

configuration.

A slave's type doesn't match the one on
the network (accompanied with D00101
"SlaveName" has wrong device type.)

Change network configuration and restart
the Master with the configuration that
matches the network

Reconfigure the bus.

A slave is missed (accompanied with
D00100 "SlaveName" is offline.)

Connect the missed slave to the bus.

All slaves are missed:

Cable is connected to a proper card but

Connect the cable to the slaves.
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Error ID Explanation and Cause Possible Solution
not connected to the slaves
Cable is connected to the slaves but not | Connect the cable to the proper card
to the proper card
Cable is connected to the slaves and to Switch the power of the slaves on
the proper card but the slaves are
powered off

D00016 Master diagnostics: Slave to slave communication timeout
Master cycle time was exceeded while Increase Cycle time.
reading/writing of outputs involved in
S$2S communication

D00023 Master diagnostics: Default values were set for inputs.

Master is not in the SO or OP state:
these states were not requested to be
reached by the Master

Switch the Master to SO or OP state to
start process data update execution.

Master is not in the SO or OP state:
Some of these states were requested to
be reached by the Master but failed
because:

Master license is invalid, has expired or
Demo mode time limit has expired and it
stays in Init;

Master configuration is wrong

There is no slave on the bus that has
reached the requested SO or OP state
(the Master reaches the requested sate
only after at least one slave connected
to the Master has reached the same
state).

Follow these steps:

See D00003, DO0004 or DO0O011 errors
description for details

See D00015 error description for details;

check slaves errors and their description in
the help to find out and fix the problem.

Wrong WKC value exceeded limit
because some slave isn’t in SO or OP
state.

Check slaves errors and their description in
the help to find out and fix the problem.

Wrong WKC value exceeded limit
because some slave is configured
wrongly

Follow these steps:

Detach and set Generate separate
CyclicCmd checkbox in Master’s Cyclic tab
(see Studio’s help for details).

Attach the Master, switch it to the OP
state and find a slave whose variables
values are not updated (set with default
values - zero by default) or enable Master
traces mode (see Studio’s help for details)
and find a slave using an address of the
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Error ID Explanation and Cause Possible Solution
failed cyclic command is shown in Master
Output pane.
You can also repeat the action after some
of the slaves have been disconnected. The
faulty slave will be found by exception.
Change this slave’s configuration to
eliminate the fault or rescan the bus to get
initial configuration read from ESl file in
case of some changes were done. Acquire
the latest ESI file from a vendor, update
with it Studio’s Slaves Library (see Studio’s
Help) and rescan the bus.
D00024 Master diagnostics: Master watchdog timeout. Default values were set for outputs.
Outputs of Master Process Image were Check the external application.
not set during timeout by the external
application (Studio doesn’t write
outputs cyclically.).
D00100 "SlaveData: Name, Phys. addr. Pos." is offline.
The slave wasn’t detected by the Master | Change the bus configuration and restart
on the bus because of wrong bus or the Master with the same configuration as
Master configuration in the bus.
D00101 "SlaveData: Name, Phys. addr. Pos." has wrong device type
The connected slave has the product Change the bus configuration and restart
code different from the configured one. | the Master with the same configuration as
in the bus.
D00102 "SlaveData: Name, Phys. addr. Pos." is in wrong state.

Slave’s state differs from Master’s state

Can happen while switching Master’s
state.

Master doesn’t switch slave from PO to
the SO state because Mailbox
initialization failed

See error D0O0107 description for details.

The slave doesn’t reach the requested
state because of a wrong configuration
(see slave’s “State machine” tab) and/or
can be sent as emergency message (see
Studio’s “Emergency” pane)):

wrong PDO assignment and/or PDO
configuration

wrong SM(s) configuration

See error D00106 description for details.

The slave stays always in Init because

See error T03018 description for details
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Error ID Explanation and Cause Possible Solution

PDI not operational.

D00103 "SlaveData: Name, Phys. addr. Pos." "Port Number": Rx errors counter value exceeded
"RxErrorsCounterLimit"

Unstable communication on %Port Ne% Check the cable. See error D00012
description for details

D00104 "SlaveData: Name, Phys. addr. Pos." "Port Number": Invalid frames counter value
exceeded "InvalidFramesCounterLimit"
Received frames were damaged on Check the counters of the preceding slaves
previous slave(s) or the connection is to localize the source. See error D00012
poor. description for details.

D00105 "SlaveData: Name, Phys. addr. Pos." "Port Number": Lost links counter value exceeded

"LostLinksCounterLimit"

Unstable communication on %Port Ne% Check the cables. See error D00012

or cable was plugged in/unplugged description for details.
many times

D00106 "SlaveData: Name, Phys. addr. Pos." initialization failed
Initialization command(-s) is(are) not Detach the Master and change the slaves
executed by the slave due to the configuration to eliminate the fault or
following reasons (an error can be rescan the bus to get initial configuration
displayed in AL status code (see slaves read from ESI file in case of some changes

“State machine tab) and/or can be sent were done.

as emergency message): Acquire the latest ESl file (and/or EEPROM
a wrong command is generated for slave | content as a *.bin file) from a vendor.
(slave doesn’t support the feature, e.g. Add/update Studios Slaves Library with

DC clock); new ESI (see Studio Help). Rewrite
the command has wrong data (wrong EEPROM content with a *.bin file (see
data length, etc.); Studio) and switch off/on the power of the

. . slave. Rescan the bus.
an error has occurred in the slave and it

must be acknowledged before. Ask Vendor if the slave was tested for
conformance;

Scan the bus using Diagnostic Scan Tool to
find out more possible reasons.

Additional check:

Attach the Master, enable Master
diagnostic traces (Ctrl+T), switch Master to
OP state and find failed command in
Master Output pane

Find the command in Slave’s “Init
commands” tab and check the command
data

Reconfigure the slave to ensure the right
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Error ID Explanation and Cause Possible Solution
settings, acquire updated slave’s ESI or
disable Init command if it can be omitted.
D00107 "SlaveData: Name, Phys. addr. Pos." mailbox initialization failed
Communication error: frame lost or Does not require fixing, if it happens once
invalid frame/command receiving at transition and the slave reaches the
requested state (Master repeats
initialization process for the slave each
“Auto recovery timeout” — see Master’s
settings in Master tab). Otherwise check
bus connections.
Mailbox initialization command(-s) Detach the Master and change the slave’s
is(are) not executed by the slave due to | configuration to eliminate the fault or
the following reasons (error can be rescan the bus to get initial configuration
shown in AL status code (see slave’s read from ESI file in case of some changes
“State machine” tab) and/or can be sent | were done
as emergency message (see Studio’s Acquire the latest ESI file (and/or EEPROM
“Emergency” pane)): content as a *.bin file) from a vendor.
a wrong command is generated for the Add/update Studio’s Slaves Library with
slave (the slave doesn’t support the new ESI (see Studio Help). Rewrite
feature) EEPROM content with a *.bin file and
the command has wrong data (wrong switch off/on the power of the slave.
data, data length, index, etc.) Rescan the bus
Ask Vendor if the slave was tested for
conformance
Scan the bus using Diagnostic Scan Tool to
find out more possible reasons
D00108 AL status code and description: "ErrorCode" — "ErrorDescription". Slave "SlaveData:

Name, Phys. addr. Pos."

Slave is misconfigured because of not up
to date ESI file or wrong EEPROM
content.

Acquire the latest ESI file (and/or EEPROM
content as a *.bin file) from a vendor.
Add/update Studio’s Slaves Library with
new ESI (see Studio Help). Rewrite
EEPROM content with a *.bin file (see
Studio) and switch off/on the power of the
slave. Rescan the bus

Ask Vendor if the slave was tested for
conformance

Scan the bus using Diagnostic Scan Tool to
find out more possible reasons
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Error ID

Explanation and Cause

SM watchdog timeout occurred because
of a broken connection

Master cycle time has exceeded SM
Watchdog timeout value.

428

Possible Solution

Possible remedies for this errors are the
following:

restore the connection and acknowledge
the error in the Slave’s Online->State
machine tab.

detach Master and change the slave’s
Watchdog setting in Slave tab: enable
slave’s Watchdog if it is disabled and
increase SM Watchdog value (the SM
Watchdog timeout is shown in
milliseconds in the Watchdog field).

Note! In case of non real-time Master
(WinXP Master) the timeout should be at
least ten time bigger then Master cycle
time.

Synchronization error.

Use a real-time Master: RTX, INtime...
Check DC settings.
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Error ID

Explanation and Cause

429

Possible Solution

Other reason: see error description to locate the problem (possible error see in the

table below).
Code Description Current state Rasulting state
for state change]
0000 Mo error Ay Current state
Ox0001 Unspecified error Ay Any + E
x0T Invalid requested state change |-=3, -0, P -=0Q Current state + E
C-»B,5-8,FP-B
Gx0012 Unknowrn requested state Current state + E
00013 EBootsfrap not supporked | =B I+ E
0014 Mo valid firmware | -=P I+ E
0x00TS Invalid mailbox configuration |-=B I+ E
0016 Invalid mailbox configuration |-=PF I+ E
0017 Invalid sync manager configuration F>=53%E5->=0 Current state + E
Ox0015 bo valid inpufs svailable O, 5 PSS F+E
0019 Mo valid cutpuks 0,50 Z+E
D00 1A Svnehronization error 0,80 S +E
Ox001B Syne manager watchdog |- S +E
Ox00TC Invalid Sync Manager Types O, 58PS S+ E
Gx0010 Invalid Cutpuf Configuration O, 5 PS5 Z+E
Ox001TE Invalid Input Cenfiguration O, 8 P25 P+E
Ox00TF Invalid Watchdog Configuration O, 5 PS5 F+E
Dx0020 Slave needs cold start ALy Current state + E
D002 Slave needs INIT B, P, 50 Current state + E
G0022 Slave needs FRECP & o S+E,Q+E
00323 Slave needs SAFECOF o O+E
x0020 Invalid Cutpuf FRMU Configuraficn O, 5 P-=5 Z+E
Ox002E Invalid Input FMMU Configuration O, 8 P85 P+E
Gx0030 Invalid DC SYMNCH Configurafion |- S+E
Ox0031 Invalid DC Latch Configurabion [ S+ E
O0032 PLL Error 0,8 S +E
0033 Invalid DC [Q Error o, 8 S+ E
Ox0034 Invalid DC Timeout Error 0,8 S+E
0042 LB¥_ECE B.FP. 50 Current state + E
0043 MBX_COE B, P, 50 Current state + E
Dc0044 MBX_FCE B, P50 Current state + E
Dx0045 LMB=_=CE B.F.5 0 Current state + E
OxD04F MBY_VOE B,.FP, 30 Current state + E
ofher codes | reserved
< Ox5000
3000 — Wendor speeific
OuFFFF
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Error ID

D00109

430

Explanation and Cause Possible Solution

Unable to get AL status code (Invalid slave online index). Slave "SlaveData: Name,
Phys. addr. Pos."

AL status code.

Slave with online index (auto-incremented address) is not detected on the bus to get

The slave is disconnected Connect the slave to the network.

Wrong Master configuration Restart Master with configuration that
matches the network configuration.
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12.2 Studio messages

Error ID Explanation and Cause

Possible Solution

431
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12.3 Master messages

Error ID | Explanation and Cause

Possible Solution

0x801A Invalid working counter received
Master sends a command to slave(s), but the slave or some slaves does not execute the
command.
The command is wrong. Enable Master diagnostic traces to see what
command failed.
The command has wrong or invalid data. | Check if command is correct and data are valid.
Slave(s) do not support the feature. Change slave’s settings or configuration
accordingly.
0x8201 No rights to unlock.
The Master was locked by a more To unlock the Master, the user should have
privileged user (e.g., administrator) same or more privileges than the user who
than that one who tries to unlock the | locked the Master.
Master.
0x8008 Master not connected. Connect master before call.
Master stopped. Start Master or detach Studio without
stopping Master and attach again.
0x8003 General error.
Communication error. Repeat the operation or restart Master, if
the problem persists.
System error.
0x8019 Mailbox CANopen transition aborted.
Master sends command to read/write OD object, but slave’s response is “transition
aborted”. To see abort code value enable Master diagnostic traces mode and
repeat the operation.
Wrong command Change slave’s configuration in case of
CoE Init command, change command in
case of manually created command.
Wrong command data/value Set correct data/value.
Wrong slave’s state Switch slave to state that allow to perform
the action.
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