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A WARNING: Use of CTC Controllers and software is to be done only by experience
gualified personnel whare responsible for the application and use of control equipment like the
controllers. These individuals must satisfy themselves that all necessary steps have been t
assure that each application and use meets all performance and safety newuite, including any
applicable laws, regulations, codes and/or standards. The information in this document is given as a
general guide and all examples are for illustrative purposes only and are not intended for use
actual application of CTC producCTC products are not designed, sold, or marketed for use i any
particular application or installation; this responsibility resides solely with the user.
assume any responsibility or liability, intellectual or otherwise for the use op@octs.
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The information in this document is subject to change without notice. The software described in this
document is provided under license agreement and may be used and copied only in accordance with the
terms of the license agreement. The infation, drawings, and illustrations contained herein are the
property of Control Technology Corporation. No part of this manual may be reproduced or distributed by
Fye YSFIyasxs StSOGNRYAO 2N YSOKFYyAOFf I e Nihouyte LIdzNIL.
express written consent of Control Technology Corporation.

The information in this document is current as of the following Hardware and Firmware revision levels.

Some features may not be supported in earlier revisions. e .ctccontrol.comfor the availability of

firmware updates or contact CTC Technical Support.

Model Number

Hardware Revision

Firmware Revision

530QIncentive
M3-41/Incentive (EtherCAT Master)

All Revisions

>= VO®O90R70.33
>=V1113

EtherCAT® is a registered trademark and patented technology, licensed by Beckhoff Automation GmbH,

Germany.

BACnetis a registered trademark of American Society of Heating, Refrigerating aGdrditioning

Engineers (ASHRAE).

Modbu<is a rgistered trademark of Schneider Electric, licensed to the Modbus Organization, Inc.

INtime® is a registered trademaok TenAsys Corporation, Beverton.OR

Windows® is a registered trademadk Microsoft Corporation, Redmond, WA

Amazon AWS and AWS Maskare registered trademarks of Amazon.com, Inc., Seattle, WA.

C Copyright © 2016-2022 Control Technology Corporation

Document 951-534101-074


http://www.ctc-control.com/

EtherCAT Applications Guide

C Copyright © 2016-2022 Control Technology Corporation
Document 951-534101-074



EtherCAT Applications Guide

TABLE OF CONTENTS

[L1]  OVERVIEW ...ttt ettt ettt et ettt et e e e e e e e e e e e e e e e e e ammneeeeeeeeeeseesaaaannsbssbanaeseesaaaannnnnnrnnes 15
[2] INCENTIVE PC RUNTIME ittt es sttt ettt e e eaeesst bttt ee et e et e e e e e e aeeeseemsseeeeeaeeaaaaaaaaaaaaans 23
INCENTIVE RUNTIME ... ittt et e e e et ettt etttk mmme e et ettt e ke e e 4242 e a2 et emaeeeeeeeeeeeeeeebsbaban e semnsaaa e e e e e ns 24
QUICKBUILDER PROGRAMMING FORWINDOWS®......cccitiiiittituiiaaeeeaaaaaaaaaeeeaeaaeeeeessbssasaammme s bebasa s e e e e e eaaaeeeeesnnaeeeas 26
INCENTIVE INSTALLATION OVERVIEW.....tttiittttiiteeteeeeae et aaateetteetaeaaaaaaaessa s s ammmeaaeeaaaeesaasaaaannnsenbbenne s s e s s nnnnnnnrnnes 28
BIOS SETTINGS AND CONFIGURATION . ....ccttttttttteeaetaasasiaaimteeteeaaaaasaasaaaaansesbeaeeaesessasaansanbanbbsssennes s nnsnnnbebbesneees 32
STARTUP AND NETWORK CONFIGURATION ....ctttttttttttteeaeeaasa et iamteeeteeaaeeeaaaasasaaansmenesaeasesassaaaannssnnbnseenessassnnnnnes 33
MAC ADDRESS FORLARGE SYSTEMS.......ututuuiitiaeeeetettetimmmaaaetetteensstnsnaas s amaasaaaaasaeaeeteeeesssssns mmmeessssssnnnnnaaeseess 44
FILE SYSTEM .ttt ittt ettt e e e e eeee s e oo e e e et e et ee e e e be b s e R R e et e e e e e et e et eeenne ettt eeennE R e e eeas 45
DEMO MODE AND TENASYSINTIME LICENSING....cccvvttuuuuiisiaeeeeaeiineeasaeeeeseereessnnnennnssmessrnnnnnsseseeessseeesesssmmeneeeees 48
TENASYS INIME LICENSIIG .....veeeeieiiiiieeei ettt ettt e e s sttt e samme e e s enbba et e e e s s abbb e e e e eammee s 49
INCENLIVE LEGACY LICENSIMG....ei ittt ettt ettt e e e st e e e e s aa bbb e et b et e e e e e anbbbeeeeeesanbbenees 51
VVINDOWS® UPDATES....ccetttttutuiaeeeeeaeteteaaeeeeeatetetetetesa s e seaasss s s aaaeeaeeeeeeettets mmaeeesesbasaeseeeeaeeeeeennnseeaeeeeesnes 51
SERIAL PORT S et ttttttie sttt et e ettt ettt ee e et et e ettt bt s s e e e e e e eaaaa e s oo e e e e eeee et eeetebasamms e ek esoe oo e e e e e e et e et e tnnne e et eeeeebebann e e e eeas 52
ETHERCAT ETHERNETADAPTER. ....ccttttttuutaataeeaetttaaataseaeteteeetettstanann s saaasssann s aaaaeetateeeeetttnantaeeaeesetasnnnnaaeseeesan 56
PLATFORM EVALUATION ..iiiiiiiiiiiis ittt eees s e s s sttt e e e enaassssese et e e et e et e e e e e e emsns s se e eeeeeeaeeaeaaeeeeeesaaameeeeeeees 57
CTCINCENTIVE® .NET AP ettt e ettt e e ee e et et e eeee et e b s e e e e eeaea s e e e e e eeeeeeeenrnrn s s e rnren 59
.NET AP| SAMPLE PROGRAM OVERVIEW .......cciiiiiiittiutnuinn s iaaerssina s s aeeeeaeseeeessssemnteeesssssssnasaseaeeesaanansaeeeeseeeeennes 62
.NET AP| OPENING ACONNECTIONLOCALLY AND REMOTE....cccttutuuuuiiiaiaeeeeietimamaaaeeeereeeeesnsnnnnnn s smemssnsnanssaeeeeeeens 64
SIMPLE AP PROGRAMMING CONCEPTS.....cceiittttttettutuiu s saaesssan s s aaaeeaaeseeessss mmnseeesessssanaaasaeeeeasannesaeaeseeeeeesnnnns 67
[ O o To o O F= 1S 67
F LS O = TSP PP PP PP PPPUPUPUPPPPRROY 4 O
RUNGIMEMANAGEMENT CIASS.....ceiiiiitiiiiii ettt ettt e e sttt et e e s s ame e bbb et e e e s s nbb b e e e e e s annens 72
SELECTIVE OFFLINE AND ONLINE OF ETHERCAT DEVICES(BETA ONLY) c..uuttiiiieeiiitiiie e e esieeenibre et 75
AxisSupervisor Clasisonline/offline MethOdS. ..........uviiiioiiii e 76
OFfliNE/ONINE EXAMPIE. ... ettt e ekttt e e s e bbbt eees et e e s s e abb bt et e e s anbbeeeaeneeee s 82
MASTERREDUNDANCY ....itetttieeeetttt e e etiemmtesi e aetest e aeeest s aaaaeeeeesaa e eeeesbaa e eeees s mmen s eeeeesan e eeeessaneeeennneesnnnaaaees 83
Secondary Master (Warm BaCKUP).........coceeiiiiiiieiieeee et e e e e e e asee s e e e e e e e e e e e eee et s emtnnna e s e e eeeaeees 83
Redundant Master (RiNQG).......cueuuiiiiiiii e ceeeii e e et e e e e e e e e et e eeasteneeeaeeeeeeetentanaseeeeeananned 84
REMOVAL OF CTPLC_10RCTECAT_1FOR STANDALONE OPERATION. .. .etttttuieeteutiseeseenmmessnnseesessnnneesessnnssanns 85
QUICKBUILDER PROGRAMMING AND ATOMICITY .uuiittttuuietitttunsestestimmssseseeesssnssesesssnsesannnsssssnneetestneerestn 90
SOME COMMON | SSUES ANDRESOLUTIONS ...ttt eeeeeteteeettttitmmmeessssesss e s e eeeeaeeeanaeasaaaeeteesssssnnnn s s esaeaasaaasaeaeeees 91
Shutdown and Restart Leave POwer SWItCh.Lit..........oooi e e e eeeeaees 91
Bridged Network Fails after WindowSs SNULAQWIL..........ccuiiiiiiiiieriee e 91
Di sk Cache not fully flushed duri.ng..L.Nt.i.me..me®u 6Sto
GPFOs (Excepti.on.  F ol b S )i 93
Running INtime.1 applications on 6.3 (PC_Realtime versus PC_RealtimeB..3).........cccccevviiernnineeenennd 96
Using Socket Sessions wi.t.h..T.CR..Ser.i.al.,...ModbusQ7 etcé
Downgrading TeAsys INtime Rutime Versions (6.4 or 6.3 10 6.1).........ccooviiiiiiiiiieenre e cceeeeeeeeeeeens 98
ETHERCAT DEVICE MANUFACTURE AND PRODUCT CODESSUPPORTED.......eeeeiiiieieieiitiinimmmeesrntnnnasaeaeeeaeaeeesennnns 98
FOE(FILE OVER ETHERCAT ) ..ttt ettt ettt e e oot e e e e e e e et e e e e e e et benee s e e s s e s e nnanbabbeeseeeneas 103
(@ 1o IS0 (o L=T i 1 T= I I = T 1S (= oS UPPPPPPUPPP 103
INCENLIVE AP FIle TraNSTOL. ... ettt e e eaaeas bbbt e e be et e e e eeeaeeeeeean 107
ENABLING DIAGNOSTICS ANDETHERCAT PACKET COLLECTION (WIRESHARK) ......ooiiiiiiiiiiiiiieieeeeeeeaiineebeeeeeeeeeas 111
[3] INCENTIVE LICENSE MA NAGER......oottiiiitii ettt eeennbenee e 115
INSTALLATION ..ttt ettt e e esssss e e e ettt e e e s ee s s e s e e e ettt e et e e e e e e e e e et ammmee e et e e eaeeeeeeeaassaaa s mnneeeeaeesassannnnnnnrne 115
QUICKBUILDER LICENSING .....cettttttiitiitiitttbteeee s s s s bbb e e e eassss s sb e ks s s e e e et et e e e sems b s e se e et e et e e e e eeeeeeessmmneees 115
INCENTIVE PLCLOGIC AND ETHERCAT MASTERLICENSING .....uttttttreeeeeeeteeieeseeeearneseeeeeeereeeaeeeesassssaameeeeaeseeeseens 120
[4]  1IS & 1OT SOLUTIONS ...ttt ettt e e e s e e et e e e e e s et bt e e e e s s e e esntbe e e e e e e anbbeeeeeeennens 123
C Copyright © 2016-2022 Control Technology Corporation 7

Document 951-534101-074



EtherCAT Applications Guide

AMAZON AWS IOT (INTERNET OFTHINGS) APl SUPPORT.....ciittieeiee et ieiiessemee e e e e s s e s s s s s seeeees s nnnnnnsnnsnnees 124
1T L [ 0 1 =T 126
Sample MLt IOT ClasS USBOE........eieeieeieituutieree s s s s ssssnstaneeeteesesseeessssssresteesaeseeeeeeesaaansssesseserraeraeeaeaeaens 131
MQtt_IOT CertifiCate GeNEIALIAN. .. ... ...veeiiie it ettt eeeet et e e s e bt e e s s ase b s enenrs e e e e s annneeeeee s 132

AZUREIOT HUB (INTERNET OFTHINGS) AP| SUPPORT......ciiuutttittetiiiitieeaeeetaesaaitbee e e e s aestbeeseeeeae s s annbneeaeeaannnes 134
F o] (O I O F- T OO PP P PP PP PPRPRN 135
Sample AMQOP_OT ClASS USAOE........uuueieeeiittiiieaeeeeeeeaaattteteeeeaatbeeesaeseeeeessasbbeeeeeesabbeeeeanseeeeessanbbreeeeesanes 139
Amgp_IOT SAS Tokere@erationi DeviCe EXPIOrer...........ooiiiiiiiiii et 141

INCENTIVESOAP - [IS SOAPWEB SERVICE ......ttttitiiiai e e e ee e et eiteae e e e et e eeeet et a s e e s seeeaa s e e e e e e e e aeeeeeeebbassmmmesesbebnnnnns 142
LCT=) 7N (] d (0] o 1T o o PP 144
GOLAXISRESOUITES....cee et iutieieee et s eitieeastteee e e e s st b bt eeeeessa b e eastte e e e e e e s bbbt eeeeeean s benassbeeeeeesasbbeeeeeesansbennnsbbeeeeeennns 147
LT =T 0 ) (= O 148
GEIRESOUICES. ...ttt e ettt ettt et e e et e e s e e e e e e et eneneseeeaeteeeeees e bn s s s smn s s e e e e eeeeeas 149
LU =0 L3 = O 150
LT =1 1537 1.1 Lo ] 151

IIST WEB SERVICE CONFIGURATION ....ttttuteseeeaeteeeettttanateseeeesssssnnsaaesaaaeaaaasassaaasesesesssssnnsnnsssaaesssnnnsssseeeaeaeees 153

[IS WITH SSLOPTION. ...ttt et ee ettt ettt ettt s s e e e e e e et ettt enaaeeeaeeeeeeeetebana e e e e e eeaaaseeeeeeaeeeeeeesstbassnmmmeeesesnnnnnns 162
Creating SeHSIgNed SSL CertifiCAE. .......ocuuuiiiieiiiit et e b e e e e e e 162
Adding an HTTPS Port to the 1S WED SIte........euiiiiiiieee et 174

SIMPLE JAVA WEB CLIENT APPLICATION. ....ttttututeteeeteteettinaaeaateteeessstesanns s sesaaaaaasaaaseaaaaeeeeesssssssnnmmnsssssssnnnnnsnn 177

SIMPLE C#AND VB.NETWEB CLIENT APPLICATIONS. ...cttttttttttuuataeeeeaeaanasaaeeaaaaeeeeeetstsnnannaasssssnnnnaeseeeaaaeeeeees 180

[5] DRIVES & 11O MAPPING ...ttt e ettt eaaaas bbb bbbt e sttt ettt e e e e e e aeatsseeeeeeeaaeaaaaaaaanaans 185

DRIVES & 5300M3-4LALOCAL IO ..ottt ettt et e e aeensb bbb e ebeeeeeeeeeeas 186

[6] DRIVES: MODES OF OPERATION & GENERAL PRO GRAMMING ......ccooiiiiiiiiiiiiiieeee e 187

CYCLIC SYNCHRONOUSPOSITIONMODE (CSP).... et e e e e e e emnn s 188

PROFILE VELOCITY IMODE......ccttittttitiie e et eee ettt ettt s see e e oo e e e e et et e eebe b mmme e e e e se bbb e e e s e e e e e eeeananeeeens 189

INTERPOLATEDPOSITION IMIODE. ... .ccituiieiiiiii et e etiemte e e e et e e e et eet e e eaeee et esa e e et eeb e e et ee b e e e eesbnn e eeaeebnnaeaees 190

PROFILE POSITIONIMIODE ...ttt ettt ettt ettt ettt e ettt nmme et e e e e e e tb e e e e eeaa s eaans e et ee b s e e e eeban e e e eesnmmmsnn e es 190

HOMING IMIODE. ...ttt ittt ettt e e e ettt et et e et e e e eeeee e et s e et e e baa s e e e eebba s seeaseeeeetan e eeeesnnnnes 191

VW ELOCITY IMODE. .. ettt ettettta ettt eeeee e ettt e e ettt s e ettt mmme b s e et et b e e et et taa e s aanne et et b e e e e e ebe e eeeess s s e e e eebaneeaenes 192

GEARING/TRACKING & LOCAL QUADRATURE ENCODERS.......cceiiitiieiiiecitteeee e e s e s s e s st eeeenessnnnennsneneeneees 193

IMIOVE ON AGEAR. ...ttt ettt et e e ee ettt ettt emet et eee et taa e e e e e e e e eetaaaaeaeeeaeeeeeeeetetasa s saemtssnaaeeeeeeeeeeeeeesssanmneeeeeesennnnnnnns 195

CAMMING MOVES AND OPTIONAL TIMEOUTS ....tuuuieteeeieteeeeeetstimmmeeeesssbsii s s s s e e eeeeetenenaaeeeaeaeeeesssnnnnan s s eeennnannes 198

SEGMENTEDIMOVES. ...t et ee ittt s e oo e e e et ettt eneeeeeee et e e se s bbb e oo e e e 2meea oe e e e e eeeeeeeensnbnb b e e bnbbnnn e 199

SLEWED IMOVE ...ttt et e ettt ettt e oottt et ettt b e o e 42 e e e et e eaneseeeeete et eeee e bbb e eenr e e e e e e e e eeeeenes 200

LINEAR INTERPOLATION (2D). ..ttt ettt e easiiitee bttt ettt e et e e aabs e be e s e ettt e e e e e e ee e e e e e eaameeeeeeeaeaaaaeaaesaesaesaannnas 200

LINEAR INTERPOLATION (BD). .t iittittttttte ettt e aasiiib bbbttt ettt e e e e e aats st e e s e ettt e e e e e e e e e e e e e eammeeeeeeeaeaaaaeaaeaeesaesaannnas 202

CIRCULAR INTERPOLATION (2D) ..ttt ettt ettt ettt e e e e e e e e e e e bbbt s e e e e bbb s e e s e e e e eeeas 204

CAMMING & SPLINES(2D/3D) 1 LINEAR, CUBIC & QUADRATIC ...eoiiviiieeeeeiitieeeeessmmaeessinteeeaeessntneeeeessmmnesennssneas 209
Camming Tables Special Variant REGISIEIS. ........uuiiii et e e e 212

]300 = 0]V 11 T 213

RESTARTINGETHERCAT PROGRAMMATICALLY ...utttttttueeeeeereereeseesemassssereeeeetesteeeeseessesimmmseseeseeeeeessessnnsnsasssnneeeees 215

SPECIAL REGISTERA CCESS ... ittt tettteeeeietttt s seteea s s e s e e e eeeeeeee e e e mnaeeeeeeeeaetessnn e aeaeeeamanassesaeeaeeeeeeeennsnnnnnnmnrnses 215

GLOBAL MSB REGISTERS ANDFLAGS .....tuuuuietaeeaettttttttiemeteeeeeasssasaa s aaaeeaeaaaasaaaaaaaateeaeetntsnn s aaasannnn e eaeeaaeas 216

ACCESSINGPROPERTIES OF ANOTHERAXIS FROMMSB ... ..t 216

MAPPING QUICKBUILDER AXIS REFERENCES TO ATERNATE A XIS ..uutuiiiitiiteieeiiiiinsesisenssestanseesestnnseesessnninsasssasens 217

DRIVE TYPE & AXIS NUMBER ...ttt e e eee et eeeeetieeee e e et eetteb e e e 4 a2 e e e 22aaa s e et e e e e e eeeeeeteabaaa s smme s bbb e e e e e eeeeeeeeneannes 217

DRIVE OBIECTACCESS(SDO)...ctiiiiieieieiiee i tmee oottt bt e e s s oo h bbbt e et et e et e eaaasnsbsbbesbseeeeeaeaaeaaaeannn 218

[71 REGISTRATION , ABSOLUTE POSITIONI NG, & DISTRIBUTED CL OCK .......ccoiiiiiiiiiiiiieeeeeeee 219

REGISTRATION. .. 11ttt e eetttt i et ettt et ee e e e s e e s e s e bbb b e e e e s b b e e b e s s e e ettt e e £ e as bR e b b e s s e e e e ettt e et e e e e e emmnn e et eeeeeeaeeaeeessans 219

ABSOLUTE VERSUSNCREMENTAL POSITIONING IMODES........cciiiiiiiiitittrsteieeess s e e e eeeesssnnnnnsnneseeeeeees 221

DISTRIBUTED CLOCK & DC SYNC .....uuttttiiiiiiitittie et e e eeeee ettt et e et e e e e e e e st e s rmmme e e e e e e e e e e et e s s e s e e ee e e e s e e s a e nnnnnnrenes 222

ETHERCAT MASTERCONTROLLOOPCYCLE TIME ...citttiiiiiiieeaieaiiesiiismime et e e e e e e e e e s et enee s e seeeees 224

C Copyright © 2016-2022 Control Technology Corporation 8

Document 951-534101-074



EtherCAT Applications Guide

[8] ETHERCAT IO, PLS, & PWM ....iiiiiiiiiiiiiiiiiiie e e s seeetetiesteeeee e et e e taaae e e s saasaeaaeaaaaaaaaeaesesssnsssmmnraeaeaeessesannannns 227
TN =TU i ES {@ T  =TU  =T 227
ETHERCAT 1O CONFIGURATION ...t uttttetetae ettt eesassesesssaaeesaseesasessanes mmnssseesasssannsestaeessssaeanrssnssstassesnnssssnserees 230
MAPPABLE INPUT IO & COUNTERS. .. .tttiitiittitietteett s iematettesats st s saes st s sssaemta e sa s st s saessassanses i resaessassneasnsssnseen 231
PULSE & PWWIM GENERATION ...ttt ttutittittnettettnstsasessansstesassssssssssss s aessssessssssssstesnssssssnsstessessnstentesnsstneesnsiennns 232
[ IS Y O U 1 1 =T 5T 234

[9] ERROR HANDLING ...ttt eeeee bbbttt e e et e et e eaetesee ettt e et e eeeaaaeaeesssaamteeeaeeaeaaeaeaeesaasaaannnneaeens 239
[ {28 2 10 11 [ 239
DRIVE DIAGNOSTICV ARIABLES AND REGISTERS ...uuiitiiitiiitiiitiitt et res st estestte st esaessa s smnsesaessassstsestessnsesnsannnssns 239
MSB GWVSTATUSOV ARIABLE BIT DEFINITIONS ...uuuiiiettuneeiitttteeseiemmtessassesssssssessesssnsanaesesssstsnsessestsneessssmnnranns 240
MSB EERRORTYPEOV ARIABLE VALUE DEFINITIONS. .. .ciuutuieeiettunieetestimsstaseesesssassesssssaseessesnsessssesssessneeesessnnsns 241
MSB GAST_ALSTATUSCODEOV ARIABLE V ALUE DEFINITIONS......ccciiiuuuutnrterrereereesasnnsssssnssesereeseessesemmsssssseeeees 243
AUTOMATICALLY ADD ETHERCAT DEVICESOPTION(ERROR_NO_SERVO)....ccoiiiiiiiiiiiiieeeveveeeee e 244

[10] QUICKBUILDER ETHERCA T EXPLORER .....oottiiiiiie et a e e e e e e 247
QUICKBUILDER ETHERCAT EXPLORERSTATUS WINDOW ....ivvvuuiiiiiiiiieeteetiiiesessseseessinseseessinssesssnnmesssnneessessnnnns 247
ETHERC AT EXPLORER PROPERTIES ... .uuiittiitiite ittt ceemta et e et et s et e et e st areatansetastba st setseeaessbmnessanssbnseanssternnns 251
LOG BUFFERTIMINGS ..uiiuiitititiitiittiaeeiemeeateateateateaeatastastamsesstatastaesststssssstansesssserserssrsstssrssrastonseensenernnes 253
ETHERCAT MASTERENI CONFIGURATION FILES. ...uuituiiiiiittiiiiiie et teeesa et e et e st e st s et e s meesbassassbssassnsessnssnnnsns 254
(ST L= T 1S 255

[11] TELNET COMMANDS ..ottt ee ettt ettt e et aeaee s ea e et et e e eaa e e aaa et mma e e saa s eesaa e rannsaetass 259
STATUS COMMANDS .....itutitneitt ittt et eeamt e et ettt e tasea e et e s s aaaraa st sttt ea s ssssas s es st e sassasssnsesnsstnsssnnnsssnsesnsssnnn 259
INETWORK COMMANDS ... et titt ettt ettett e et e s tmee st et b e st e et e st s et s amassbssa s st e et s st e s s sannsesssssss e snssnsssnessnsnnnsassnenns 259
M ESSAGEL OG COMMANDS ....tittittitt ettt ettt cesmsa et saa e eaa ettt san et aaassa s taseaasstaesanssan s et saseansstassansetnestnsrnnnssen 260
CONFIGURATION FILE COMMANDS . ...tu ittt etettett e e meset et e et e st e st s et s sanne st e et sstestessssstsnnntsssasssiesneesnsesnnnn 260
FIRMWARE UPDATE COMMANDS ... et ttttttetttitettessmmesstesteesssstessssstenntssssesnessnsesnessnssssimentstessessnieseesnersnees 261
LICENSE COMMANDS. ...t uittiittettestt sttt et areeaaesst s eaaestatsaasesn s am—essa s aaessa s an e sa s sassannsssassesnssnsesnsstassansannsaresnsstnren 261

7 A =1 SR 263
[0 1) 1 263
DRIVE CONFIGURATION ..uttuttnitnettnetansetsstemessssasesssasssssasenntea st ssaseassssssamnnsas st sesaessnsssssesnssrnnessnssenns 264

[B] ADVANCED MOTION CONTROLS .....uitiiiiitiiiiiiee e ettt e e e e e e e e e e e s s s rmnme e e e e e e s e e s e s s ssennnsensnenessesannnnnes 265
DRIVE INFORMATION & FIRMWARE ....cuiititiitiitiii ittt ieee s eas et s ea e et sa e et ea s smmsea s easeaseaseaseaseaeea s snmsensensenseneensenees 265
STATION ALIAS oittiietietitte ettt et —ee st et e et s e et ettt em_ssaa et st e e s st sansaamea et st anssan st sansesamanesnsssnseansetnsrnnns 266
[0 O 7 [ 266
(TN =B S (O LU =T T 266
COMMUNICATIONS ERROR. ....tuiitiiiiiiiie et e et et e et e et et s e e s emat e s aa et aa e aa e e ta e s aa e et nsnemsa s an e sa s bassansesnsssannnstasen 269
[0 YT = = 270
ETHERCAT EXPLORERVIEW ...vuitniittiiiette et iteesa sttt et s st ssetss st st aes st ssaessassn e sa s ta s mnssasssnssansetnsstnssanssennns 281
L = O AN I ST I Y R 0 R 281

[C1] APPLIED MOTION PRODUCTS ... iitiiiiiiitiiiieteee e st ettt e tteaae e e e s s st assasssimmaaaaeeasesaassssasnssssssaneessesennnnnnnnns 285
(07712 Y 285
COE OBIECTS OHNTERE ST euttutttutttutenetnttsnseemeasttsta et sta e ean—.ts et teastteea et eentt ettt srtseenasensesasresnns 286
ETHERC AT CONNECTION. .1t ttuttttttettettestssamsssassseeassasenesasmensasssesasssnsensesnssssmmesssssssssensesnsesessnssnssseenses 287
STEP-SERVO QUICK TUNER SCREENS......ccitttitiittutuuu s eeeesenanaaseeeeeaeaeeeesstssnmneeeeesssssnnnnnaaseeaaeasannnseeeeeeereeeemnnnnes 288

[C2] DELTA ELECTR ONICS ADSA-AZ ...ttt ettt ettt e a e e et e e e s s 289
(@37 =1 AV Y 289
(@] =T 0] 21T PR 289
F N Y s o o [ (V45 I TR UPRPPPP 291

[D] COPLEY (ACCELNET , STEPNET, XENUS PLUS).....cttttiiiiiiiiiiiiiaa et mmme e 299

CC‘ Copyright © 2016-2022 Control Technology Corporation 9

Document 951-534101-074



EtherCAT Applications Guide

YN N AN X T 299
ETHERCAT EXPLORERVIEW (XENUSXEL SINGLE AXIS) ....cciccuuuururtrenreeeeesissasssnnnnssnesrereresseessammmssssseereereeeeees 301
ETHERCAT EXPLORERVIEW (XENUSXE2 DUAL AXIS)...icuuuuuuiutieerereereesieaasssssnssessreereeseaseessmssssssssseeraeeeeeesnns 302
COPLEY MOTION EXPLORER(CIME 2).....ceiiiiitiiitii ettt ettt ettt e s eeee et e s et e e e s s enenns e e e e e s snnnneeees 303
[E] EMERSON (CONTROL TECHNIQUES) ...ciiiiiiiiiiitttieete e ee ettt e et e e e sttt ee e et e e e e aaaaeaeeeessmmmeeees 307
DRIVE INFORMATION & FIRMWARE ....ituiitiiiiiie it et ceemta e s et et s st e st e s s eneasan s et s s b s st s et s saassbmnesssassbnssansstssernns 307
(TN =B F= (O L0 =10 TS 308
[ O 309
DRIVE ENABLE COMMAND ....iittiitniitnittne ettt cesmtessaasstssassastassaaaeasas st esassassstesssssmesssssssssnsstsessessssssnnnsssnss 309
YN N AN X T 310
MENU TOOBJIECTIMAPPING ....uutiitteeitteeeta e et eeeeee et e eeata e e st essta s s amma—a s saaes et s sas s sssasaaensssssseassessansessnseesssnnnsens 310
RPIVILIMITING etittiitiiiii ettt eme et et et e e et e et seamta s sa e et e e b e et e et e s b aneae s s e b e s b e sa e st e s b sbmnns st es b s eanestennnns 310
L L 3 2P 311
(@ =1 Y YN 311
ETHERCAT CABLING ..tuuiitiiteiteitett st aes et et e st s atee st s st s ama e st s ea s st e st set s st senntesansettestsssestessannnrsssssesnnns 311
10T 7Y [ 312
CONFIGURATION TOOL SCREENS ... ctuittitutttttettetaaessnssaseeaeetattan et —eestasan et stansean st e ransetnetrresnestnerans 314
[G] HMS ANYBUS X GAT EW AY ittt rees s sttt e e easasss e e e bt et e et et e ee e et e e e e ennnsaseaeeeeeaeaaeaeaeeeens 321
Lo T 01070 I Y 7 == | T Y 321
GATEWAY SOFTWARE REVISIONS .. .uuiittiitiiitniitn ettt mees e eaa e st esaa s ettt emnasaa st ssaaseansstasansanmta et sstnseansstneranss 323
ETHERCAT SLAVE CONNECTIONS. .. ttuittitttetntttnteentsmsessastan ettt eaa st aantataatansttata et tsamearsnsetsttsranseternns 324
7 R 325
PARAMETER INFORMATION FROM TEST SETUP. ..uuituiiitiiitiiit ittt eettceemtsessttesteestssstsesassimnessssessessnsstsesnessnesnnniesnnns 325
SPECIAL VARIABLE IMAPPING. ... cctutttiiteitett ettt essatesstssaesstesstsssnststaantassaesaestastan ettt aaeatsasstnestasetssteesssrnnnns 328
CONTROL OUTPUTIMAPPING. ..ttt tttette et ettt eesmte et e st s et e st s st s st saemsa e st s sa s sbesasss e s eesbssassssstssssesnssnnnsns 329
CONTROL STATUS IMAPPING. .. et ettttetteett st e e s emate et s e e s e st e e s e s aasaemta s sa e saes b s an s aa s b aessa e sn s bassansesnstnssrnnsen 331
(=== ¥y ) T 333
ERRORS ANDALARMS ... ctitit ittt it et eeeemeea e ea e ea e ea s ea s ea s ta s ta s samea s easeassa s eastasassassamneasenseaeeassasasasrassnnneensrnsrnnes 337
[T KOGANEL .ciiiiiieee oottt ettt e e ee s s e sttt et e e e e emaass s st e e see e se e e e e e e e e e e e e emnssseeeeneeeaeaeeaeeeeneens 339
(@] =03 1] =7 339
LD 11T = 172 Y V| 340
(@0 U Y 7Y =T =T T 341
[J] KOLLMORGEN ...ttt ettt ettt e e e e oo e ettt et e e e e e e e e e e e o e e o e e mmneaeeeeeeesaesa e e nanbbbbbannesae s e nnnnnnes 343
DRIVE INFORMATION & FIRMWARE ...uituiiiiiiiiie it et cesmt s e et et e st e st e s eneasan s et e st s st s et esbnssbmnaesassbaseanssteranns 343
POSITIONING IMIODE. ... ittt ettt eet et e e e e e et e e et e e s ree s s s aa e s e e aa e s aa e e s s mmaes e e e aa e e ba e s b s ean e st snmnassansabsenbnns 344
POWERUPDELAY ..euiitiiii ittt ettt eeemt et et e e et e et e et eeeee e e et e s b e e e e e b e e b s s mee e b e e b e ea s et e e b s et s mmn e st e san s et enaes 344
L LN 2 SRR UPRPORRPP 345
(@371 2V Y 345
1L TR 346
IMIOTORYV OLTAGE LEVELS. .. cuiuiiutittitittites et eattateattataeata s e eaeaearatatatatas am s easeaseasrassassassernnernes 346
YL@ @] VAT AV 1 2N 347
CONTROLPARAMETER A/B ...t teeee et et eee e et e ettt e et e e e seeee et e e e e s e e e e e et e e e s s e et e e e et eeeaneseeneerenmennes 348
INTF FILE UPGRADE (. HX3) 11tttitiiiiiiiii st ii s eeee e s s e s s sttt e e ettt e e e e e e e s emntansaeeeneeneeeaeeeeeeeseeanmeees 348
LSS LY 5] = T 349
[ (O T T R Y] = TS 351
LINMOT-TALK CONTROLPANEL .. ettt ettt et e e et et eeaat e s b e s e s aa s e sa e e aa s sssaemta s e sb s snsesneasnssnsees 351
ETHERCAT EXPLORERVIEW . .vuituiitiiiieite ittt iaestasttse st s st ss st sst st aes st e sassasssssesa s ta s smnnssaessassnsetnsstnsesnssnnnns 353
[LL] MITSUBISHI JA/J 5.ttt ettt e e e s bbbt e b ee e e e e eeaaananssnbnne 355
C Copyright © 2016-2022 Control Technology Corporation 10

Document 951-534101-074



EtherCAT Applications Guide

(O 7= V1Y 355
(O8N LT 0] N[N =T ] = 356
YL O0] NIy o] =2 L R 357
MR CONFIGURATORZ MISCELLANEOUS. ....uittiiitiitettettssimesstettssasst e st sss s samnssts st ssssesassnssstssenntssraassnsennnns 362
MR CONFIGURATORZ VL. L 25 5. et ettt et e e e e e et e st e et e et e s anseemta e et e st e e aneabnenanss 365
ETHERCAT EXPLORERVIEW ...vuitniiitiiieite it et ieeesa sttt e st s st es st s st st essa e st s sa s saeesa s ta s mn s sa s sasansetnstnsssnssnnans 373
[L2] MITSUBISHI FR =EBOO VFD ..ottt ettt ettt e enaensssbbn b eseeeeeeeeeeeas 375
(@7 =12V Y 375
[ OO =€ UT 2y 0] = 72 TR 376
[L] MAXON EPOSA ...ttt e e et s s sttt e e e eesss et et e e eseeeeeeeeeeeeaantesseeseeeeeeaeaaeaeeeesssanreeeaaeaaaaeens 387
(@ =1 Y YN 387
FIRMWARE UPGRADE .....uiituiititttettettssaes et et sstsstte st sst s amasest s et sttt e st sstestsannntssassstsestsssessessannnsssssnesnnns 388
STARTUP WIZARD SETTINGS ..uuituiittiittitettettiematesteetsstestsssestiaenttestasstestesstsstesaseestesstiesteeeteesniesnessnnns 390
LI 1N 397
[M] MOTIONLINX -Al (PULSEROLLER) ..ottt ceeeie st e s e s e e e e e e e aesanneeaaaaeeeens 399
(@00 T =7y [ 399
DIRECTIONAL DETECTION . ..uittiitiitiiteiieeit s eeeatseetsesaesstsesnessnssssisensssesnessnsesnsesnsssnsesssnnssnessnsesnsesnsssnsesnesrnnneesnn 402
[0 N LN 7 = =N 1N 402
POWER CONNECTIONS. ...ttt ettt it ettett e stes st sss e st s sassa e sa s mmessa s saessn s aa e sa s ta s semnsssansetnssaneansstnsssnsnnntnsstssennns 405
PROGRAMMING EXAMPLE ... .iitiieiii ittt et e et e et s e st seene st s s ssasestassestnsesssmnnsssstnssssnseessnsesereserennsnsens 40D
ETHERCAT EXPLORERVIEW . vuitniitniiiette et eeeeta sttt e st s etsssasssa st messs e st s sa st en e sa s ta s mnssn s snsansetnsstnsssnssnnnns 407
[NT PARKER HANNIFIN oottt s st e e e e e e e e e et aeeaeaaeae et eeetstsaaa s e s smemssa s aseaeaeeaeessssssnsnnnmnennsrns 409
1 T 409
[ Sd 1Y S U == ] = 10T TP 411
[O] NUMATICS (EMERSO N) oouiiiiiiii it s s st e e e e e e et e et aeaeeeaeeeeeassea e sesaeeamansasaseaeaaaaesesssssnsnnnnnnns 413
RNV = 1Y 0 ] o 10 =1 S 414
INPUT MAPPING (REQUIRED FORNEW CONTROLLERS) «ttttttteeeeeeiiesiiseaitimaaeeeeseesasssnannnsnnssnsannnsssnnnnnnnsnsssnsnssnnesd 414
FIRMWWARE U P DATES. ..t etttttite ettt ettt e e tema e et e e e e s e e aaee e e saeee s s e s ease st sesaa e e s s e st e e sasessnnssesn s snnmensesransesesd 415
G 3 POWER CONNECTOR. ...t tttt ettt tet s ette e et st ees et et sea e et e ea s aa s msssaeesa s ea s e aa s en s an s nmmseesa s ensesnsssnssansesnsnnnsnssenss 417
DBOPOWER CONNECTOR. ...tuettttettettie et eeta e sames s e e et e et s sa s et s sa s ama s sa s et s sa s et eea s s e snmmea s et e sa s st e sbnssanssssneneseenns 418
BBOETHERCAT CONNECTORISSUES. .. cuuiittiitniiteit et ieme et et e st et s et e et semmtsea s st e saesas s en e enanenrassnesnessnsenss 419
[P] OMRON GX-JC06 ETHERCAT JUNCTION SLAVES.......cci it ioitieiieteeee st eeennnssnnnnnnnnnnesd 421
(@ = N1 421
EXAMPLE WITH M3 =41 IMODULE .. .cuuiitiitiitt ittt ee et s eee ettt et e et e st e e et e s st s semat s s ab e e st e s aa e saeesa s sssnemsa e saesansesneesnsensens 422
[Q] OMRON NX SERIES CONTROLLERS .....uuiiiiiiiiiiiiiiit ittt mene e e 423
TC-XXXX TEMPERATURECONTROLLERS(TC) ..eiiiiiieiiiiiiiei it eeee et e e e st e e e e e e enennnned 423
TC PROPERTYV ARIABLES ...cuuiitiiitiitiettiett s tees st e st es st saaeeaa et aa s ama e saesbaesaa s ettt ean s tamnn s bassansstnssbnsetnsstsennntsensd 423
[R] SANY O DENKI L.ttt ettt eeaeasa et bbb e et e e e ettt et 24222 2e et s e e e et e e eeaeaeeaaeaeesessameeeeeaaaaaaaaaans 427
DRIVE INFORMATION & FIRMWARE ... etvteteeseteeeeees s e eeemease s e eetase e s se s e aaaess st seesasessssestsessmmnssesssssnaeeranees 427
STATION ALIAS . eituiietietttt ettt et —ee st ea et et e s ettt em—saa et st e e s st sansaamea et st aaseansstassen et amanesnsssnseansetnsrnnns 428
SANYO DENKI DRIVE IMODE TRANSITIONS. ...uttttettetttetestssieesstsesassnssssesasssnssnnssesssssnssensesnsssnseensernneesnrsenrees 429
SANYO DENKI POWER-UP DELAY ..eutiiitieitt et et ceeee e et e et e e e e e s amae e s et e e saaa s s et e sasessmmmsnsessnnseranseennneresd 429
R ADVANCED MODELT SETUP SOFTWARE. ... cttuuieetteetteeeetsaeeeee st eestnsesaasseta s sanmnssstesassetseesnessrnseeensenseeransees 430
ETHERCAT EXPLORERVIEW . .vuituiitiiiieite ittt iaestasttse st s st ss st sst st aes st e sassasssssesa s ta s smnnssaessassnsetnsstnsesnssnnnns 434
EXOOOFIELDBUS SYSTEM..uuiituiitniitiitiitneitiemntestestisstiesnessnsssimensssessesssiesneesnsssnsesimsnesnessisesseesssssniesnssrnnneesen 43D
CC‘ Copyright © 2016-2022 Control Technology Corporation 11

Document 951-534101-074



EtherCAT Applications Guide

D103 N (o PP PP 436
SD O CONFIGURATION. .. tutttetsuteeeesreeessieeasseeeasseeeeasseeessase e e amessss e e e aasee e e asEe e e e ss s e emme e s s ee e e aanee e e annreeennrenmre e e s nnree s 436
LN LIS L4 -SSP PPRPPPPRPPPR 439
SYNCHRONIZATION VIA HARDWARE USING THE CFG-SWITCH ...cciiiiiiiiiiiiiiiiie e e 439
DIAGNOSTICLEDS ... .ottt e e e e eeeenene e s e e eeeeensnsnnnn s e e e e ennnnnnneeeeenenne e 440
ETHERCAT CONNECTOR ...ttt eeeeeitiettttttatmmmeeeeesttaaa s e e e e e aaaeeeanaaeaaaaaaeeaeesbess e s e s seeassaaeseeeeaeeeeeesssbssamnmeessnres 441
RFID PROPERTYV ARIABLES. .....cccetttttttttaaa e e e aaaaaa s e e aaaaeaeeeeeasstataassammssbebsa s e e e e e eeeeeeeeetnnaeeeaeeeeesbbabanaeeeeeanaanns 442
LI Y O PP P RO 446
TRANSINFO ...tttk e et et e e s r ke e e e e et e e s e aer et e s anne e e eaEne e e s anne e s smemn e e e e nnneeennneeenad 447
STRINGS. ...ttt e tutete s sttt e ekttt eamee sttt e s st e e ea b et a4k s et e e 4a R e e e e 4a R et e e R R et 4o s e e eR R e e e ea R R e £ e ea R R e e e ea R Rt e ene e R r et e e R R e e e annn e e e e nn e 447
PROGRAMMING EXAMPLES. .....cieiiiiieeeetieiiii st s s e s e e e e e e e eeeee s ammneeeeeeesessba s e e e e e e emaaasssasaeeaeeeeeennnnnnnnnnmnnnrnes 448
[UT YASKAWA ittt ettt ekt e ook e e st e e ek bt e oo h b et e e ek Ee e e s ameea b e e e e aa ke e e e s be e e e anbe e emmnesnbeeeesnneeesanneeeend 453
STATION ALIAS ettt e e e ettt et e et e e et o r s e e e e e e teteeaeaaeaeaeteeeeses e s an 1 s smmes s o e o e e e eeeeeeeeesebs s bmmmeeeeernbnnnaneaeeas 453
Y ASKAWA POSITIONLAG & PERR......uuiiiieeeieiteeeetittmmmet ettt s s e e e e e e et enesaseeeeeeeeeesss s bnn s s smmssnaeseeeeeaeeeeennnnsd 453
DRIVE |O CONNECTORMAPPING ......ceiiiiiirtirrnrnessiseesisisnsrrssnesseeeeseessenesssrsssseeeeeessessesessssmsmreesesseeseeeesesnnennnns 40D
MSB GERRORREGISTEROV ARIABLE WV ALUE DEFINITIONS .....uvtiiiiieeeiiteteesiteieaeesnteeeeseeeessnseeessstnnnseeesnseessnseeeenes 455
MSB GERRORCODEOV ARIABLE VALUE DEFINITIONS......ueieititeeiteeessuteeeatesseeessntaeesasseeessssnnssessanseeessnseesssneeeans 455
ETHERCAT EXPLORERVIEW ....ceiuttitetittieeiatteeeasteasteeasasteeaaasteeasanssesaseaseeeesasseessnsseeessssnanseesasseeesnssesesanseessnnanns 457
[V] YASKAWA V1000 VEF Do.ootteiiiiiiiiiiiiiiee ettt e e e e e e e e et e s s e smmma e e e e e e e e e s e s s aa s san b enae s s e s s nnnstesbessneeeeennnnnned 459
SAMPLE PROGRAM ....cotitiiitiitiie st teee e e e et e e et sne s e e e e eenessnnnnnnnnnnsseeeeeeseesssnnnrnnnneeeeeeeeess ADO
DRIVEWIZARD WINDOWS SOFTWARE. ...ttt eeeeetetttetssimemeteeessssssanaasaaeaesaaaassaaaaeaseseessstnssan s smanssnnn s aaeeeaees 460
Y ASKAWA V1000PARAMETER SETTINGSAS TESTED.....ciieeieiiiiiiiiiiitiiieeteti s e e e e e e e eeeeessbeneeaseeeesrabann e e eaeens 462
[W] GENERAL ANOMALIE S AND TIPS, ..ottt ettt ekttt et e e bmenne e e nnnee s 475
NETWORK SWITCHES. ... ctttttttias e e e e e et et e e ee e e e e e et e eeeebetbe s o4 2meess s s oo e e e e e teteeeeee b e b mmme e e e e et bt e e e eeaeeeeeennneeeeeseeennned 475
ST TP P TSP OP PR PPPPPS PRSP 475
2T Y = PSP 475
[X] AMAZON AWS IO T oiiiiiiiiieieiie i e et e eeee e e e e e e e s e s s et e e reesassan s sn et et teese e e e e e eannsssssssessseeeeeeeeeeeeeeennnssennnees 477
[Y] SOFTWARE AND FIR MWARE REVISION HISTO RY oiiiiiiiiiiiiiieieeeeee e e e s 485
INCENTIVEECAT & M3-ALA REVISIONS ......iiiitiitritteeieeeieees st e e et et te e s e eeesssseeeree et teeaeeeeseessaanmreeeeeneeeeeesd 485
V1.113 (Incentive PC & MELA SYNCE).......uuiiiiiiiiiiiie ettt rmee bbb smmee e 485
V1.111 (Incentive PC & MBLA SYNCEA).......cuuieiieeiiiiiiiieeeetee e e ettt ee e e e sttt eresee e e e s abbae e e e e e s anbbeeeeereeeeeaaa 485
V1.100 (Incentive PC & MBLA SYNCEA)........ciiiiitiitititiee ettt e e eaaaass bbb ee e e et e eeeaaeeeeeeeeseeseeees 486
V1.99 (INCeNtive PC & MBILA SYNCEA).....uuuiiiiiiiiiiiieiee ettt a e eeee e e e e 486
V1.95 (INCeNtive PC & MBILA SYNCEA).....uuueieiiiiiiiiiiie ettt et e e enee e e e e 487
V1.94 (INCeNtive PC & MBILA SYNCEA)......uuieeiiiiiiiiiiiee ettt a e e e eeee e e e e 487
V1.93 (INCeNtiVe PC & MBILA SYNCEA).....uuueeeiiiiiiiiieiee ettt et e e eeee e e e e 487
V1.92 (INCeNtive PC & MBILA SYNCEA).....uuuieeiiiiiiiiieiee ettt ettt e e e eeee e e e e 487
V1.91 (Incentive PC & MBLA SYNCEA).......uuiiiiiiiiiiiiie ettt rmee et e et e e e s smmee e e 487
V1.90 (INCENEIVE PC ONIY) ...ttt ettt e e et e e s smme e s ettt e e e e e e bt e e e e e s 488
V1.89 (Incentive PC & MBLA SYNCEA).......uuiiiiiiiiiiiie ettt e rmee et e s et e e s smmee e enebeeas 488
V1.88 (INCENLIVE PC ONIY) ...ttt e e et e e e smme e s e bbbt e e e e s anbb e e e e s 488
V1.87 (Incentie PC & 5300 MBALA SYNCEA).....cceiiiiiuuiiiiieiiiiieeeiieiee e e sttt e e e e s etbeeesbie et e e e s s snbeeeeeeessnbennnes 488
V1.85 (Incentive PC & 5300 MBLA SYNCEA).......uuuuuuriiiiiiiiiiiiieaeiittiitiee et et e e et e e e e s eeeeeeeeeeeeaeaaaaaaaeaaaasesaameas 489
V1.84 (Incentive PC & 5300 MBLA SYNCEA).......uuuuuuiiiiiiiiiiiiiiaaaiiiiiitieeeee e et et e e e e e s eeeseeeeeeaeaaaaaaaaaaaaaasasamneas 489
V21.82 (INCENEIVE PC ONIY) ..ttt ettt ettt e e e e e e e e e e e eabe b eeeeeeeas 490
V1.81 (Incentive PC & 5300 MBLA SYNCEA).......uuuuuiiiiiiiiiiiieiiaaatiitiitieeeeeeee e e e e e e e s eeeeeeeeeeeeaeaaaaaaaaaaaasassmneas 490
V1.80 (ncentive PC & 5300 MBILA SYNCEA)......uuuuutiiiiiiiiiiiiiiiaaeiiittiiie et e et e e e e e e e s eeeeeeeeeeeeaeaaaaaaaaaaaasessmneas 490
V1.79 (Incentive PC & 5300 MBLA SYNCEA).......uuuutuiiiiiiiiiiiiiiaeaiiitiitiee et eee e e e e e e e s eeeeeeeeeeeeaaaaaaaaaeaaeasessmneas 490
INCENTIVEPLC AND 5300REVISIONS ....ceeitteieiurreieiieeessmemsreeesmneessnseeessnesssmme s snneeessnresessnee e s s nrnnesennneessnneenas 491
C Copyright © 2016-2022 Control Technology Corporation 12

Document 951-534101-074



EtherCAT Applications Guide

R70.33 I ncentive..RPC..&..5300..Sy.ncChed. i 491
R70.32 I ncentive..RPC..&.5300..Sy.ncChed. eeciiiiinnnnn 491
R70.26hcentive PC .&..53.0.0..5Y.0.C0..0 e cceeeereanee 491
R70.25 Incentive..RC..&.5300..Syncaed. ... 492
R70.22 Incentive..RC..&.5300..Syncae.d. ... 492
R70.21 INCENtIVE PC & 53000.....cciitiiiiiiiie et ieeet ettt ettt ettt e s e e ete e e e sabbe e e aabe e e e sabb e e smmeasbee e e sbeeeeanbeeeennnes 492
R70.20 INCENEIVE PC ONIY...oiiiiiiiiiiiiie ittt e e st e e e e e s st e et b e e e e e e s abbreeeeeesanrrenanes 492
R70.19 INCENEIVE PC ONIY...oiiiiiiiiiiiiei ittt et e e st e e e e s st e et b e e e e e s abbreeeeeesanbrenaaes 492
R70.18 INCENEIVE PC ONIY...oiiiiiiiiiiiiii ittt e et e e st e e e e s st nentb e e e e e e s abbeeeeeeesanrrenanes 493
R70.16 INCENTIVE PC ONLY......ciiii ittt eees s s st e e e e e s eeeess s teeaeaeeeereeeeeeeeeesasnseseeeeaaaaaaaeeesesssessnnnnes 493
R70.14 INCENTIVE PC ONLY.....ciii ittt eees s s sttt ee e e e e s eeeessseesaaaeeeereeeeaeeeeeaaanseseeeeaeaaaaaaeesesssessnnnnes 493
R70.13 INCENtIVE PC & 5300.....cciiriiiiiiiiesiitieeee e stee ettt seess e s e e s e e s san et esmme s nn e e e s nneeennnn e e e nnnes 494
R70.12 INCENtIVE PC & 5300.....cciitiiiiiiiieiiitieeee etttk bt e s e e sie e st e e e ssbe e e s st e e e smmeasbr e e e snreeesnnneeennnes 494
R70.11NCENEVE PC & 5300.......eeiiutiiiiiiiee i sitieere e st e sttt e skt e seessse e s ssbr e e e ssbe e e s sabe e e smmeasbeeeesnreeesnnneeennnes 494
R70.10 INCENtIVE PC & 5300.....cciitiiiiiiiiesiitieeee ettt ettt eesis e st e e ssbe e e s sabe e e smmesbr e e e snreeesnnneeennnes 494
R70.09 INCENLIVE PC & 5300 ....ceiiiiiiiiieiee ittt ettt reeee e e e e e s s e s e e e es s s nnnsneb s beeeeeeeeees 495
00 T PRSP STRR 495
L O 0 T USSR 495
L O 0 USSR 495
O I F PR RR 495
C Copyright © 2016-2022 Control Technology Corporation 13

Document 951-534101-074



EtherCAT Applications Guide

C Copyright © 2016-2022 Control Technology Corporation
Document 951-534101-074

14



EtherCAT Applications Guide

CHAPTER

[1] Overview

This manual is intended to be used in conjunction with Medel 5300 QuickMotion

Reference Guidand an understanding of that manual is assumed. mbdel5300 M3

40 motion module suppostlocal dives and /IO; this manual discusses CTC motion

control as it pertains to th&300 M3-41 EtherCAThardwaremodule as well as the PC

based Incentivesoftware package Both products offeran advanced EtherCAT Master

providing distributed motion controlusing the CAN application protocol over EtherCAT
supporting such devices aservo drives RFID readersand O control Although the M341 is a PLC
hardware based solution, it shares the same code base as the advanced PC based Incentive software
solution

Unlike EtherCAT Masters from other venddmgentiveattempts to isolate the user from the complexity of

the EtherCAT environment by automatically scanning the network and configuring supported devices. The
programming interface uses the same highellanguage that thegrevious 530M3-40 series of modules

uses. QuickBuilder MSBs (Motion Sequence Block¥pu r longer have to deal with a complex
configurator, poking drive objects, or figuring out how an interface works. Each of the supported motion
and/or 1/0O devices has been verified, and all setup and initialization is done for you. This greatly simplifies
an EtherCAT installatiorgnabling you to concentrate on motion control and your system, not a
complicated configurator. Multiple EtherCAT Mster Network module (M341 and PC basgdcan be
intermixed with other networks such as Modi5uas well aother modules offered withirthe embedded
5300controllerfamily.

The M341 EtherCAT Master is available both as a hardware device, module viigh5800 Controller, or

as a soft device, executing in réahe on a Windows® based platforfincentivePLC/IncentiveECATIN

both environments the same application programming environment is used, Ruiidkr. Additionally, a

.Net AP(IncentiveAP|)exposes the entire MSB language is available on a Windows® platitrenbiggest
difference between the two is the PC environment is limited to EtherCAT only 10 while the embedded 5300
controller has numerous local I@d network possibilities, in additiorto EtherCAT. Execution on a
Windows based PC presents the developer with an open and diverse architecture with which to implement
their automation solution.Below is a quick comparison of the two environments:

4 Windows 11 and/or secure boadre not curently supported by the Incentive PC runtime.
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Feature Embedded Incentive PC Incentive PC
5300 PLC Dual Core Quad Core

Processor Processor
Executes QuickBuilder Yes Yes Yes
t NPINI YYIFoOfS d Yes Yes Yes
Modbus, CTC Binary, UDP, TC Yes Yes Yes
Serial Port Support Yes Yes Yes
QuickBuilder Performance 1X 1Xto4 X 23to8 %
Local IO Expansion modules  Yes 2/4/8 No No
Axes/EtherCAT Network 16 8 (Atom) 64(1210)

16 (i7) 32 (other)
Max EtherCAT Networks 4 1 2
EtherCAT Segmentation No Yes Yes
Fast Packet Retry on Loss Yes No No
RFID Channels/Network 16 8 (Atom) 32
16 (i7)
Scan Rates 500us4ms 500us4ms 500us4ms
Redundant Master Secondary Secondary/Ring Secondary/Ring
only

BACnet Support Yes TBD TBD
Digital IN/Digital OUT 1024 1024 1024
Analog IN/Analog OUT 256 256 256

4 Many factors affect the maximum number of axis/network with theentive PC The usage of an
Intel 1210 network adapter also significantly boosts performance. This adapter is aplericalically
transmit packetssia hardwarewhereas othergRealtek)place the overhead on theoftware thus limiting
performance.

The followingmotion controldevices areurrently supported,with more availablein the future:

Profile
Velocity

Profile
Position

Cyclic Sync

Position Interpolated Homing Registration

ABB

MicroFlex vV Not Not Not Not V
€150 supported  supported supported  supported Probe 1 & 2
by manuf by manuf by manuf by manuf
ADVANCED
Motion V Not V
Controls supported
(Digiflex by manuf.
DPHESTH
Applied Motid
Products V V
(SSEC&
C Copyright © 2016-2022 Control Technology Corporation 16
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Delta
Electronics V
ASDAA2

Copley

Accelnet (AEP V
055-18)and

Stepnet

CopleyXenus

Plusl & 2 Axis V
(XH-230-40
XE2230-20,

800-1849

Emerson

Digitax ST & V
Unidrive SP

(single axs)

Festo EMCA

EG67 Drivé vV

IAl ACON
Controller

Kollmorgen

AKD \V/

Not

LINMOT
C1250 &
E1450 \%

Parker

Hannifin P
Series \%

Maxon V
EPOS4

supported
by manuf.

Not
supported

Not
supported
by manuf.

Not
supported

Not
supported
by manuf.

V

V

Not
supported
by manuf

Vv

V

Not
supported
by manuf.

\%

Not
supported

Not
supported
by manuf

Vv

Cyclic Sync Profile Profile
Position Interpolated | Homing Position Velocity Registration
STH®

Not
supported
by manuf.

Not
supported
by manuf.

V V
Probe 1
Not
supported
by manuf.

C Copyright © 2016-2022 Control Technology Corporation
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Cyclic Sync Profile Profile

Position Interpolated | Homing Position Velocity Registration
PULSEROLLH Not Not Not Not $VELOCITY
VeaN[elNININEY suppated supported | supported | supported | MODE Only
Al by manuf by manuf. by manuf | by manuf
Mitsubishi
J435° V Not \V/ Not Not \V/

supported supported  supported Probe 1 & 2
by manuf. by manuf by manuf (34 Only)
Mitsubishi Fr V
E800 series
VFD drives
Sanyo Denki Not
SANMotion V supported V V V V
RS2E by manuf. Probe 1 & 2
Yaskawa
Sigma 5& V V Y, % % V
7(Rotary and Probe 1 & 2
Linear)
Virtual Axis
\

9YSNE2Y YdaAlG Kl @S 5/ {eB@®radigperatbnSR LINA2NJ 12 WRNRARJS

%|Al ACON Controllers do not support Profile Position mode but use a proprietary setting simitawith
simulation provided by the M31 module. Only Full Direct Value Mode is supported (3).

*Support for Kllmorgen Interpolaté Position modewas removed to allow PDO space for registration.
Cyclic Sync Position mode is the preferred mode.

*Due to timing issues with LInMOT drives a cycle time of 2 mS or slower must be used or a PVT overflow
error may occur within the drive.

®Prbe 1 & 2 Registration has been implemented but not fully tested)fairive only. Mitsubishi cannot

run any slower than 2 ms scan rate (manufacturer limitation).

‘A Virtual Axis does not impact the number ailine drives licensedalthough does count toerds the
limitation of 16 axis/M341 module Wago Incremental Encoder modulastomaticallyadd one Virtual

AXis per encoder.

80nly 1 ms scan rate has been implemented. This is a stepper motor, not a servo. Torque control during
CSP not supported by mafacturer.

°Festo only supported in CSP mode with free run, no DC Sync. Firmware issues were discovered which limit
operations of other modes. DC Sync is disabled by our software and homing can be attempted but existing
firmware is not functional thus is untested should new firmware become available.

C Copyright © 2016-2022 Control Technology Corporation 18
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Firmware Versions:

=4 =4 =48 -4_4_49_9_°5_°_2°_-2._-2-

Kollmorgen V1.8.0.3must be this or greater to support Cyclic Sync Position mode)
EmersorSM-EtherCATV1.07.01, Unidrive SP02X1 V1.15, Digitax DST1201 V1.06
Yaskawa V3.05

ABB MicroFlex €150 build 5711.4.0

Applied Motion Products S&C V2.1, STF V1

LinMOT T See appendix.

PULSEROLLER MOTIONLINX-AI V1.4, Hardware V1.0

Copley drives must have V3.06 or greater firmware

Festo V1.4.0.9

Parker Hannifin PExxC drives V1.02 firmware

Delta ElectonicsASDA-A2 V1.651.408

Maxon EPOS4 Firmware 0x161.

SupportedGatewayDevices:

HMS Anybus X Gateway EtherCAT Slave (Incentive side)

T
T
1

Profibus
ModbusTCP
Other Anybus X Gateway devices may work depending upon the Product ID.

Supported 10 Devices:

Beckhdf (8 bit digital IO boundaries only)

)l
)l

EK110@; EtherCAT Coupler

Digital Inputsg EL1018

Digital Outputs; EL2008

Analog Inputg; EL3102, EL3112, EL 3122, EL3142, EL3152, EL3162
Analog Outputg, EL4032, EL4102, EL4112, EL4122, EL4132

GXJCO&; EtherCA Junction Slayé port.
Pending: NXECC201, NKCC202, and NXCC203 EtherCAT Cousleith followingNX modules:

ID4342 DIN8 NPN 24VDC
ID4442 DINS PNP 24VDC
ID51421 DIN16 N/PNP 24VDC
ID51425 DIN16 N/PNP 24VDC
ID5342 DINL6 NPN 24VDC
ID5442 DINL6 PNP 24VDC
ID61425 DIN32 N/PNP 24VDC
ID61426 DIN32 N/PNP 24VDC
OD4121 DOUS TNPN 124VDC
0OD4256 DOUS TPNP 1:24VDC
OD51211 DOUT16 TNPN 1:24DC
0OD51215 DOUT16 TNPN 1:24DC
OD5121 DOUT6 TNPN 124VDC

O OO0 O0OO0OO0OO0OO0OO0OO0OO0OO0oOOo
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o OD52561 DOUTL6 TPNP 24VDC
o OD52565 DOUTL6 TPNP 24VvDC

o OD5256 DOUTI6 TPNP 24VDC

o 0OD6121 DOU32 TNPN 124DC

o 0D61216 DOUT32 TNPN 1:24DC

o 0OD62565 DOUT32 TPNP 24VDC

0 TC2406 2 channel Temperature Control
0 TC3406 4 channel Temperature Control
o PCO0010 10G 16 term

Freerun mode only.

Koganei YS7K1/Y1&Z A0/15 SeriesSolenoidvalves

1 YS7K1 16 output
1 YS7K3 32 output

Numatics Incorporated (Emerson)13G3 Serieq1.1 Build 42194, Boot 1.1 Build 41544)

Diagnostic inputs must be turned off.
240-310 EtherCATModule

219828  Valve Driver OutpuiModule
425186001 Atlas Valve Driver Output ModuléP599AE42518800x
240203 16DI PNP Terminal Strip
240204 16DI NPN Terminal Strip
240-205 16DI PNP M12 x 8

240206  8DI PNP M12 x 8

240-207 16DO PNP M12 x 8

240208 8DO PNP M12 x 8

240-209 16DI NPN M12 x 8

240210 8DINPN M12x 8

240211  8DI/8DO PNP M12 x 8

240-300 8DO High Current PNP M12 x 4
240316 8DI PNP Terminal Strip
240-323 16DI PNP 19 Pin

240-330 16DO PNP Teninal Strip

A=A -0_0_9_9_95_40_42_2_2_-2_-2_-2_-2._-2°:--°

Numatics Incorporated (Emerson) §8rmware 1.1 Build 42656)
1 32 outputs, no inputs on this device.

Connects to Numatics 501, 502, and 503 series valves.

1
1
91 Diagnostic inpits must be turned off.
1

Firmware version is critical since older firmware will not work properly.

Lower port is EtherCAT IN, not upper. Documentation is incorrect.

SMC Corporation EX6@bit digital IO boundaries onlgot first slave due to clock issues

1 Digital Inputsi EX600-DX*B, C, C1, D, E, F modules
9 Digital Outputsi EX600-DY*B, E, F modules

C Copyright © 2016-2022 Control Technology Corporation
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= =4 4 A

Digital Input/Outputs EX600-DM*E, F modules
Analog Inputs EX600-AXA module

Analog Output§ EX600-AYA module

Analog Input/Output$ EX600-AMB module
Valvesi EX600-SEC*, 8, 16, and 24 valves

Wago750-354EtherCAT Coupler

)l
)l
T

Digital Inputsi 750-4XX modules (nofB bit boundaries supported)

Digital Outputs 750-5XX modules (norB bit boundaries supported)

Analog Inputsi 750452, 453, 454, 455, 456, 457, 459, 460, 461, 462, 464, 465, 466, 467,
468, 469, 470, 472, 473, 474, 475, 4467, 478, 479, 48481, 483, 485, 486, 487, 491,

492, 496, 497630

Analog Outputs 750550, 551, 552, 553, 554, 555, 556, 557, 559, 560, 562, 563, 565
Incremental Encodér 750-631 and 637{each channealppears as ancremental encoder on
axis).

SSITransmitteri 750-630/00000825 bits/125khz gray codethers may work but are not
testedeachappears as an axiset axis property encoder_mode = 1 or the axis encoder
properties to absolute to power Jup with pr

Turck BL2EEGW-ECEtherCAT Coupler

T

Digital Inputs(non-8 bit boundaries supported)

0 BL20-2DI-24VDC-P (2 digital inputs, 24VDC PNP switching)
BL20-2DI-24VDC-N (2 digital inputs, 24VDC NPN switching)
BL20-2DI-120/230VAC (2 digital inputs, 120/230VAC)

BL20-4DI1-24VDC-P (4 digital inputs, 24VDC PNP switching)
BL20-4DI-24VDC-N (4 digital inputs, 24VDC NPN switching)
BL-20-E-8DI-24VDC-P (8 digital inputs, 24VDC PNP switching)
BL-20-E-16DI-24VDC-P (16 digital inputs, 24VDC PNP switching)
BL-20-16DI-24VDC-P P (16 digtal inputs, 24VDC PNP switching, optocouplers)
0o BL-20-32DI-24VDC-P (32 digital inputs, 24VDC PNP switching, optocouplers)

O OO0 o o o o

9 Digital Outputs(non-8 bit boundaries supported)

0 BL20-2D0O-24VDC-0.5A-P (2 digital outputs, 24VDC PNP switching, 0.5 Amp)
BL20-2D0O-24VDC-2A-P (2 digital outputs, 24VDC PNP switching, 2 Amp)
BL20-2D0O-120/230VAGO0.5A (2 digital outputs, 120/230VAC)
BL20-2DO-R-NO (2 relay outputs, normally open)

BL20-2DO-R-NC (2 relay outputs, normally closed)

BL20-2DO-R-CO (2 relay outputs)

BL20-4D0O-24VDC-0.5A-N (4 digital outputs, 24VDC NPN switching)
BL20-4D0O-24VDC-0.5A-P (4 digital outputs, 24VDC PNP switching)
BL-20-E-8D0O-24VDC-0.5A-P (8 digital outputs, 24VDC PNP switching)
BL-20-E-16D0O-24VDC-0.5A-P (16 digital outputs, 24VDC PNP switching)

O O OO0 0O o o0 oo
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BL-20-16D0O-24VDC-0.5A-P (16 digital outputs, 24VDC PNP switching
optocouplerk
BL-20-32D0O-24VDC-0.5A-P (32 digital outputs, 24VDC PNP switching
optocouplers

1 Analog Inputs

(0]

O O O O O O

(0]

BL20-E-8AI-U/1-4PT/NI (8 analog inputs, U/l configurablel0/0..+10VDC &
0/4..20MA)

BL20-2Al-U (2 analog inputs, U/l configurablel0/0..+10VDC& 0/4..20MA)

BL20-2Al-1 (2 analog inputs)/4..20MA)

BL20-1Al-1 (1 analog input(/4..20MA)

BL20-1AI-U (1 analog input;10/0..+10VDC)

BL20-2AI-PT/NI-2/3 Temp(2 analog inputs for temperature measurement)
BL20-4Al-U/I (4 analog inputs, U/l configurable)

BL20-2AI-THERMO-PI (2 analog inputs for thermocouples)

1 Analog Outputs

(0]
(0]
(0]
(0]

BL20-E-4AO-U/l (4 analog outputs, configurabld0/0..+10VDC &0/4..20MA)
BL20-1A0-1 (1 analog output)/4..20MA)

BL20-2A0-1 (2 analogoutputs,0/4..20MA)

BL20-2A0-1 (2 analog outputs;10/0..+10VDC)

1 RFID Reader

(0]

BL20-2RFID-S (2 channel RFID reader)

& Only digital inputand digital output modules evenly divisible by 8 are supporte all slaves
except Wago and Turckhis keeps the EtherCAT packet aligned for fasbperation. Usage of non 8 bit
divisible digital IO on Wago and Turck walffect performance due to the bit shifting requireduring each
control loop. Thistypically reduces the total ags suppored by 1, depending on the number of 10 points.

If hundreds of misaligned IOare used the performance impact will be greater and will requispecific
application testing. Additionally SMC Corp devices must not be the first slave device, they do not
support ARMW EtherCAT packets required for clock synchronization.
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CHAPTER

2] Incentive PC Runtime

Those using the 5300 PLC Controller may skip to the next chapter, this Chapter details
the embedded PC platformlhe 5300 Controller QuickBuilder rime has been ported
to the Windows® PC where all your EtherCAT programs can be used on both
environmerts with just the selection of a translation combo box within QuickBuilder. A
virtual, soft 5300 PLC (IncentivePLC) can now execute on multiple platforms allowing for
versatility in your automation decisions. In addition to QuickBuilder a complete
Incentive .Net Managed API (IncentiveAPI) is available allowing for programming of all functions directly
from languages such as C#, VB.Net, and C++ using Visual Studio®. IncentiveAP| works both on the local
computer and transparently over a networlSupport iseven included for direct interaction with Amazon
AWS &T cloud services. Complex, highly integrated solutions can now be integrated into a single platform,

programmed in your language of choice.

Incentive... for PC-based Programmable Automation

High-performance API to communicate to real-time cores

Core 1 Core 2 Core 3 Core 4

Windows 7 or 10 (spare) control & logic EtherCAT

client application & . : networked motion & 10| -
programming QuickBuilder { ) s 5

( Industrial PC running Windows 7 or 10 \‘

Standard Ethernet
connection to

GigE cameras on Ethernet factory network

| & &

|

. = 7 HDMitoHMI

| EtherCAT network

B o ; D U U . >
w9 9§ 9%

Basgpg d
servo drives valve stack 1/0 blocks RFID system
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Incentive Runtime

CTC Incentive offers system flekipinot only in its open vendor support of numerous EtherCAT drives and

IO selections but its tightly integrated programming offerings, fully supporting Microsoft Visual Studio®,
and transforming Windows® into a rdgahe automation environment. StandartVindows® based
LINEAINF Y&a adzOK +Fa lalLQazx @GArairzy aeéaidsSvyas FyR 0dzad
Incentive reatime EtherCAT Master.

The Incentive Runtime can run on systems with:

I Windows® 7 64 bit or greateB2 bit is not supportd. Windows 10 Pro preferredll not
supported nor is secure boot

9 Dual orQuad core processesud as J1900, E3845, i5, i7. Quad core is recommended although
dual core processors may be used in smaller, cost sensitive environments with reduced
performarce, 8 cores may also be used where availablé G memory minimum, 885G
recommended for efficient Windows® operation.

1 Some processors may have jitter issues and need to be evaluated by CTC. Currently Intel processor
families such as Bay Trail, Hasweatid Broadwell work fine. Skylake and Kaby Lake work fine with
the latest Incentive release but do require an i210 network adapter for EtherCAT and are limited to
1 mS cycle time or slower since these processors have memory cache problems that can cause
300uS timing problems every once in a while (hours apart). The timing is not a problem with the
i210 since it uses its own timer to periodically transmit EtherCAT packets. All Skylake and Kaby
Lake systems should be tested prior to deployment as there same where jitter may be
unacceptable. CTC has validated a few systems.

1 Solid state drives must be used to ensure data integrity of registers during shutdown as well as
support the fast access time required by the real time environment. The SamsungnB\RRR@

SSD drives are recommended, 128G or greater.

f BIOS with limited System Management Interr@M)dza | 3 S & {aLQ&a Oly Ol dz
when not using an 1210 Ethernet Adapter and reduce performance. They can prevent ttimeeal
operating systen from gaining control for several hundred microseconds. Refer to the section
GAGKAY (GKA& OKFLIISNI SYyuAaiuft SR a{eadasSy alyl3aSySy

1 Intel 1210 Ethernet Adapter preferrgdRealtekB111EPCle Gbei211 and i219amily adapters with
reduced performance)Realtek 8168E did not pass EtherCAT performance tedDifuer adapters
are possible but subject to testing.

1 Onboard Graphics controllers such as Intel HD typically offer better timing stability than Nvidia or
AMDbut when an i210 network adapter is used timing is not a problem.

1 The BIOS of the PC must have controls to disable such things as SpeedStephkéguing and C
States. Failure to do so can cause excessive jitter and possible EtherCAT errors. kmsemitysc
less expensive, with similar performance, to use an i5 rather than an i7 since i5 is essentially an i7
with no HypefThreading and a smaller cache. Secure boot must also be disabled.

1 A small UPS with Windows UPS shutdown utilities is suggdsteckgister preservation upon
power loss. Both CyberPower and APC have been tested to work well.

To optimize performance the Windows® processor can run different operating systems on each of its cores.
With CTC Incentive, in a quad core system, one cans the QuickBuilder PLC Logic (IncentivePLC); a
second core runs a virtual EtherCAT Master (IncentiveECAT), all communicating through high speed shared
memory. Both of these cores run in rdmhe using an operating system provided by TenAsys, called
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INtime. This leaves the remaining two cores to run any normal Windows® application. A second EtherCAT

Master can also be run for larger systems, where two networks are desired, using 3 coredimeeaid
leaving one core for Windows®. For even gredlexibility the EtherCAT Master can be run standalone

LINEINF YYSR az2f

Ste oe |

for greater Windows performance.

2 Ay R2 64

LI AOF GAzYyY

o/ 1 %

In a dual core environment, both the QuickBuilder applaratind EtherCAT Master are loaded as separate

processes and execute on the same core. This should only be used in smaller systems where performance
is not as important given the QuickBuilder application will affect the EtherCAT performance, and vice versa

Quad core allows each to run at maximum speed, independently, neither affecting the other.
Windows® performance is more important the dual core environment can also be used on a quad core

Where

processor. In this case Windows® would run 3 coressiaif #nd one for IncentivePLC/IncentiveECAT.

CTC Incentive Real-time PC Automation Control

IncentiveAPI

{ Complete Windows Programming Interface with

C#, VB.Net, C++, QuickBuilder, etc...

( Registers, Variants, Symbols, State Control ) (M SB Motion Command & EtherCAT Network ControD
>{ Net Managed API }(
A}

Windows CPU Core 1, 2

& Optional 3

IncentivePLC Logic Core
(QuickBuilder)

Frp
H-H
HHHH

Pt

Real-time Execution

Vendor Transparency

—_
EtherCAT.

Technology Group

A significant improvement with the Incentive PC Runtime is that of performance. For raw QuickBuilder
execution the PC can be tailored to improve performance, especially in EtherCAT 10 update ratese A simpl
itineration test provided some comparison numbers showing a quad core J1900 Celeron 2GHZ 8GB ram, at
2.3 X that of a 5300 and an3770 3.40GHZ 16GB ram, 5.3 X. Much of the 10 speed improvement is from

4 =

IncentiveECAT Engine Core

High Priority
Tick Rate Update

AXIS 1

B @

High Priority
Tick Rate Update

AXIS 2...

MSB

N

i

@

—

[ EtherCAT Motion & IO Interface ]

Works in conjunction with QuickBuilder and/or
standalone from IncentiveAP|

the tightly coupled independent cores, each rumgitheir own environments, communicating through
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shared memory. One dedicated to QuickBuilder execution and the other to EtherCAT IO and motion
control.

With the increased performance of the Incentive Runtime it also now supports up to 64 axes perknetwor
when the 1210 network controller is used at a 1 ms scan rate as compared to that of 16 pét M3
hardware version. For large networks segmentation is also supported, where data can be chained in
multiple packets to allow for a greater number of 10 angt® With this also comes the importance of

good cabling practices as, unlike the MIB, the PC cannot do timely packet-transmission and still
maintain DC SYNC. A final improvement is the support of twice the number of RFID channels, 32, versus 16
of the M3-41. In summary:

Feature 5300 IncentiveECAT IncentiveECA
M3-41 Dual Core Quad Core
Hardware
Max Coordinated Axes/Networ 16 8 (Atom) 64 (1210)
16 (i7) 32 (other)
Max Networks 4 1 2
QuickBuilder Performance 1X 1Xto4 X 2.3to 8 X+
EtherCAT Sgnentation No Yes Yes
Fast Packet Retry on Loss Yes No No
Turck RFID Channels 16 8 (Atom) 32
16 (i7)
Scan Rates 500us 1lms4ms 500us4ms
4ms

4 Currently 500uS, 1ms and 2ms scan rates work on all devices. 1ms is the recommended default.
4ms does not work on Mitsubishi. Remember you must set the DC SYNC SYNCO timing to match the scan
rate or an error from the drive may occur. When using a-t1&i® Ethernet Adapter it may best to offset

the SYNCO by up to 500uS (dcsyind 000000, 0500000 100000000).

QuickBuilder Programming for Windows®

vdzh O1 . dzAf RSNJ 3Sy SNl (iSa W/ Q O02RS 6KAOK Oly SESOdzi S
QYUuNRffSN Ad ARSYUGAO!I f G2 OGKFG 2F GKS t/ 3 @2dz 2
Compiler property and click Translate.
7| Properties 2 x
[EEPY
E General
description Test
name CiC
optimization optimized_debug
tick 50
E] Publish
address 172.16.2.85
PC_Realti =
CRC legacy
CRCMode 0S5_5
encryption key PCReatme .\ |
make startup project Toe 1
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CKA& lFaadzySa GKFG &2dz KIS LINB@GAz2dzate AyadalfttSR |
Deskbp, or Community Edition, and the latest QuickBuilder Support libraries. Any Visual Studio® version
greater than Visual Studio® 2012 can be used, as long as it has Desktop support and C++, this includes the
free 2015 Community versiomtfps://www.visualstudio.com/products/visuastudio-communityvs). Just

make sure to do the custom install if installing 2015 or greater since Microsoft stopped installing C++
automatically bemning with that revision. The C++ compiler is required for QuickBuilder.

pg Visual Studior

Community 2015

ype of installation
th C#/VB Web and Desktop features

to customize featues

g Visual Studio

Community 2015

2 KSy W{StSOG FSIGdNBaAaQ ILIISINE SELI YR Wt NREBINI YYAYyY
your desired languages if using the Incentive managed API.
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4 If there isno need for Visual Studio and only the C++ compiler for QuickBuilder is needed the
Incentive Installation kit provides a program which will allow you to_install only the needed tools,
GOAadzZ f OLIIDdzA f R 22f ayTdzZ f  H 1 aghrbdlSgy Eérporatios HzZA &1 A dzA f RS
directory:

v Application Tools ~ QuickBuilder

“ Home Share View Manage

- v P > ThisPC > Documents » Control_Technology_Corporation > QuickBuilder

Name Date medified Type Size
# Quick access .
¥ ECAT_SimpleTurn_DCSYNC1

354 KB

Uk i5 QuickBuilder Setup 41,730 KB
& Downloads j%l QuickBuilder Support Windows Installer ... 64,456 KB
=| Documents = QuickBuilder Windows 8_10 Installation PDF File 354 KB
& Pictures 4] visualcppbuildtools_full 2015 Application 3,211 KB
Incentive Installatio
4 If you are installing Visual Studio 2017, or greater, make sure to first install

GOAadzZ f OLIIDdzAt RG22t ayTFdzA €t ypnmp PSESE S tvdedlON S RIzA TAR/S
installation directory. Visual Studio 2017 significantly changed the @#piler tools and once installed
you are not allowed to install an older version, but if 2015 is installed first they will work together fine.

Incentive Installation Overview

A single installation file, Incentive_Setape, is available which provides thicentive runtime, API,
documentation, QuickBuilder, CTCMon, test projects, and installation video. Incentive eRetnptalls

and registers the CTC_Incentive.dll, managed .Net dll, as well as provides additional folders within which
are other programso be installed. Upon installation the directory tree will look something like:

~ [ Control_Technology_Cerporaticn
23 5300 and M3-414 Firmware
4 ctemon
O3 Documentation
3 IncentivedPl_Cplus
3 IncentiveAP|_CSharp
3 IncentivedPl VBMet
Cd INtime
Ca 1ot
[C3 License Manager
3 QuickBuilder
C3 Root_Folders
3 Videos

5300 and M341A Firmwareg Embedded 5300 PLC and MBA EtherCAT Option module latest firmware
at the time of this release.

ctcmong Contains an installation program el mon##setup.exéwhere ## is the version). This program
will install a communications dll called ctccom32.dll as well as CTCmon. The dll may be used by any
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Windows program to interact with a controller on a network or serial port. The utility is tesatbnitor
registers, program status, and 10 via TCP, UDP, and serial ports.

Documentationg This manual in PDF format as well as the Incentive APl chm help file.
IncentiveAPI_Cplus A Visual Studio 2013 sample project using C++ with the Incentive DLL.

IncentiveAPl_CSharA Visual Studio 2013 sample project using C# with the Incentive DLL.
IncentiveAPl_VBNetA Visual Studio 2013 sample project using VB.Net with the Incentive DLL.

INtime ¢ Contains the installation programs for both a host onlymote PC with no resident runtime),
host6117004 installer.exe(where the numerics are the revision level), as well as the realtime runtime
environment required by the EtherCAT Mastemtime61-17004 installer.exe By default the runtime will

install as alemo for 60 days. No license is required for the host environment. Patch files are also included
and are updated as problems are identified and resolved. Reference the readme in the INtime_Patches
subdirectory for current patch requirements.An upgrae is also available)ost63190402.exe and
runtime6319040-2.exe or newer The older version is best to use initially since it allows a 60 day demo
period. You may immediately upgrade to 6.3 and the demo license will remain active. Make surellto insta
all patches.

IOT¢/ 2y il Aya GKS LYGSNySi 2F ¢KAy3aa 5[[Qa | yR dziAf
sections of this manual for further discussion.

License Manager, Contains the installation programs for both a host only (remotewitE no resident
runtime),

1 Incentive License Setupsiinstallation program which contains a licensing utility used for
newer installations of both the Incentive réale environment as well as QuickBuilder. A
license monitor service is also includediigh provides an interface between Windows and
the realtime EtherCAT Master runtimes for license verification and available options.
Reference the section dedicated to Licensing for further details.

QuickBuilderg

1 QuickBuilder_Support.msinstallation program which contains the gcc compiler tools
required for translating application programs for the 5300 embedded PLC. Note that Visual
Studio 2015 Community or later is required to translate programs for execution on the PC
realtime environment (availabodirectly from Microsoft).

1 QuickBuilder_Setup.msistalls the Quickbuilder development system which by default will
install as a demo for 30 days.

1 ECAT_SimpleTurn_DCSYNCL1.glspa simple EtherCAT application program to control a
single servo motor.

1 QuickBuilder_Windows_8 10 Installation.pafontains special instruction required for
installation of QuickBuilder on that platform.

1 Visualcppbuildtools_full_2015.exe a utility provided by Microsoft to download only the
Visual Studio 2015 C++ compiler adidbraries, not full Visual Studio. This is all that is
needed by QuickBuilder for execution of applications on atnesd PC. If Visual Studio
2017or newers going to be installed this program needs to be installed first.
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Root_Folderg; Contain thre@ subfolders, system 5300PCandramdisk all of which should be copied to
the root directory of the C: drive. Thesystemand ramdiskfolder contents replicate that of the 5300
embedded PLC while th@300PCsubdirectory contains the executable files footh the PLC Logic and
EtherCAT Master realtime Windows processor cores.

w [ Root_Folders
Cd _system
w [C3 5300PC
3 IMtimes_1
3 IMtimes 3
[ ramdisk
By default the TenAsys INtime 6.1 runtime is in B3©0PC foldeand will be executed.This is mainly for
demo installations that use V6.1.170@#d legacy installations Whenusing INtime 6.3 you should copy
the .rta files from INtime6_3 to 5300PC loetter, setup the INtime configuration to directly point to the
INtime6_3 folder .rta files for Auto Loat you know which version is being executed

1| =& INtime Nodes
| - Local: KEVIN-INTIME

I System Kernel MNetwork Autoload Advanced Legacy network Log

) L% CTECAT 1 Auto Load Application X
L% CTRLC
| Application Title | EtherCAT Master | Parameters
er.rta
Full Path [ €:\5300PCINtme6_3\EtherCAT Master.rta | [Erowse
Parameters ‘ ‘
Enabled me\bin\usb3.rta
[C] Wait for Init complete Advanced

[ wait for User login

D dendi
ependendes add

Delete

oK Cancel Help

Add Edit | Disable Delete

Mew Mode Rename Remove ‘

Close Save Help

If INtime 6.1:
E éis-':tirL"EI\\l-D:EE\j'|N,|NT\ME I System Kernel Network Autoload Advanced Legacy network Log
= x;[;'.FECAT . Auto Load Application x
X CTPLCA
Application Tile | FtherCAT Master | Parameters
Full Path [ c:\5300PC\Ntme5_1\EtherCAT Master rta \ e
Parameters | ]
—— me'pinlusb3.rta
[ wait for Init complete Advanced
[ wait for User login
Dependencies i
Delete
oK Cancel Help
New Node Rename Remove ] Add Edit | Dicable Delete
Close Save Help
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Videos ¢ This folder contains installation videos to help you with the install, configuration, and
programming of Incentive. They are numbered from 1 to 9 in the recommended viewing order:

I [ = Play Videos
Home Share View Video Tools
« v > ThisPC > Documents » Control_Technology_Corporation > Videos v O Search Video
Name Date Type
3 Quick access ¢
& 1_Incentive_Installation.mp4 MP4 File
Desktop :_4 A . - :
|&] 1A_Incentive License Manager and Monitor Installation.mp4 MP4 File
¥ Downloads |&] 2_INtime_Installation.mp4 MP4 File
= Documents |&| 3_INtime_Configuration.mp4 MP4 File
&= Pictures |&] 4_QuickBuilder Installation.mp4 MP4 File
Camtasia |&] 5_Visual Studio Installation.mp4 MP4 File
Kevin &| 6_QuickBuilder Demo Program.mp4 MP4 File
Videos \&| 7_CTCMON Installation.mp4 MP4 File
. &| 8_Incentive APl Projects.mp4 MP4 File
Videos = ] : ;
|&] 9_INtime_Licensing.mp4 2019 3:25 MP4 File
@ OneDrive |&] 10_INtime_Upgrade_From_6_1.mp4 9/11/2017 2:29 PM MP4 File

The recommended sequence for installation is as follows:

First watchi KS amypLYy OSYGA@SyLyadGrtttl A2y dYLInég , manRRS2 |
am! YyLYOSYGA@S [AOSyasS al yl 3SNI lygurhava abyaikhdd 2nipdopery a G |  f
licensingrequired. QuickBuilder will need a demo license whereas tbenltive realtime product will run
for 3 hours as a full product before shutting down if in demo mode. Once conthkxtegoroceed as below:

Application Development Only or Remote R¢th no EtherCAT Master

1. Perform all Windows updates prior to instabat

2.l nstall 0l ncentive Li cenfadder. Bhesisveguiradfonr 6 i r
QuickBuilder demos but not Incentive réamhe demos. All fully licensed products
will require it in order to authenticate licenses. Reference the sectiorcentiire
Licensing. Note that upgrades of older installations do not need the new licensing
tools and your existing licenses will be used.

3. Install CTCmon mor##setup.exe, optional for debug, in the ctcmonfsider.

4. Install QuickBuilder_Support.msi, remad for QuickBuilder programming, from the
QuickBuilder subfolder.

5. Install QuickBuilder_Setup.msi, reqgad for QuickBuilder programming, from the
QuickBuilder subfolder.

6. Download and install Visual Studio 2015 or greater Community edition from
Microsott. (https://www.visualstudio.com/downloadigir install just the C++ tools
using the file provided in the QuickBuilder Incentive installation directory
(visualcppbuildtools_full 2018xe) This is reeded in order for QuickBuilder to
compile your application program for the Windows PC target system.

7. Install host6117004 installer.exeor host6319040-2.exe(or newer)to match that of
the realtime INtime version being usedwhere the numerics are thevision level).
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8. Open up one of the Visual Studio projects and remove the CTC_Incentive reference.
Ri ght click 60Add Referencebod and br ows
CTC_Incentive.dll, adding it as a reference. (typically:\P@&gram File€ontrol
Technology CorporatioincentivaCTC _Incentive.dll). Rebuild the test program to
confirm successful installation.

Realtimelncentive EtherCAT Master PC:

1. Perform all Windows updates prior to installation.

2.l nstall 0l ncenti ve Li ogesubblder. STai$ is equined i 6 i
for QuickBuilder demos but not Incentive rd¢amhe demos. All fully licensed
products will require it in order to authenticate licenses. Reference the section on
Incentive Licensing. Install the Incentive License Mongervice after you activate
your licenses online. Note that upgrades of older installations do not need the new
licensing tools and your existing licenses will be used.

3. Wat ch the 6A2nkENGl Mati on. mp42o v i6de o a
17004 installerexe o r A2 | Ntime_ _6_3 Installati on.
runtime63-19040-2_installer.exgor newer)as directed.

4. Watch the A3 I Ntime_ _Configuration. mp4o

needed. Make sure to copy oghewdtoftheC:der
drive.

5. Watch the other videos based upon what you wish to install and follow the
directions.

6. Once operational fully license the product otherwise it will run in demo mode.

4 It is recommended to increase the INtime shutdown time5teeconds to ensure disk flushing of
non-volatile variants. The default is 500 ms but as programs get laagdmore norvolatile variables are

used,the greater time is needed to ensure Windows closes the-tiealYS RA &1 FTAf Sa o wS
Cachenot fully flushed during INtimenenuW{ G 2LJ ! £ £ Q 2y f ONEHKXALMNIF RIYSE ¢
Issues and ResolutichstAlso, Windows updates should also be disabled and only done manually since
Windows does an automatic reboot of the system after an wpdsapplied. For a device running 24/7 this

would not be acceptable and woutuse Incentive to stop running.

BIOS Settings and Configuration

It is important to set the BIOS of your PC correctly. Failure to do so will cause jitter and possible device
faults on the EtherCAT network due to timing issues. Some BIOS settings can cause unsttive real
operation, like turbo mode. It is suggested you run the INtime Graphical Jitter program prior to Incentive
for at least 30 minutes on a new, unprovers®m, to ensure there are no jitter deviation flagged in red.
Below is a list of some BIOS settings you may see on your computer and how they should be set, the
example is from a Dell Optiplex PC. Each system tends to be different so you may not kbase@ed

that appear below.

Virtualization Support

Virtualizationg Disable (or do not check Enabled)
Power Management

Intel Ready Mode Disabled (or do not check Enabled.
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Block Sleegg Enable Block Sleep (S3 State)
Deep Sleep ContraglDisabled

Performance
HyperThread contraf Disabled
Intel TurboBoost, Disable (or do not check Enabled)
Limit CPU ID ValugDisabled (or do not check Enabled)
C-State Controf; Disabled (or do not check Enabled)
Intel SpeedStep Disabled (or do not check Hrlad)

Intel Software Guard Extensions
Intel SGX EnableSoftware Controlled

Startup and Network Configuration

Upon installation the Windows® PC appears and operates identical to a normal PC. The EtherCAT
environment can be setup to run automaticalljh@n the PC boots or started/stopped manually by using a

tray icon. The environment should only be started when the EtherCAT devices are ready for operation
otherwise it will timeout and require a restart, just like the hardware based 5300 controller.

E CTPLC_1 (stopped) 3
CTECAT_1 (stopped) *
Start All

Fault Handler

Event Viewer
INtime Explorer
®y  INtime Configuration

Show event notifications

v Autostart this icon
About INtime
Exit

To modify the properties of the Incentive re@the environment you may invoke the INtime Configuration
Manager. ¢ KS QGARPRBIAYSY/ 2y FAIdzZNF A2y dYLIneésS O2y il Aya
should be referenced as well as the informatiordve

= CTPLC_1 stopped)  +

CTECAT_1 (stopped) »
Start All

Fault Handler

Event Viewer
INtime Explorer

<  INtime Configuration
]

Show event notifications

v Autostart this icon
About INtime

Exit
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4 If for some reason the icon for INtime does not appear in the system tmaiNtime was installed

by another user, simpiWNHzy WAY GAYSadl Gdza Q2 NI NRXOI IABR@MR Eilesiy R2 &
(x86)INtime\d A y ¢ ® b2 KAY3 gA thé icoh WLl inkide systemKraylLidods \Click tHe

G! dzi2adlr NI GKAa AO2y¢ F2NJ AG G2 FLIWISEN dzLlzy S| OK
after logging in for the icon to appear, depending upon the speed of your processor and obigeamps

run by your startup menu.

{StSOG Wb2RS alyl3asSySyidaqy

@ INtime Configuration Panel >
Select the INtime compaonent that you want to configure E
4 Ly X
Mode Development Migcellaneous  License Manager
[LEGELEN Taols

&

INtime Device
Manager

Export Settings Import Settings

Exit Help

If you wish to have the Incentive EtherCAT environment start automatically with Windows® you can select
Y SaQ G2 GKS W{OdFNIL !'dzi2YlFGAOITff&Q LIN®Wdtle dind i KA Y
for both CTPLC_1 and CTECAT _1 in a quad core system, CTECAT _1 only with dual core.

INtime Node Management X
B ‘t; INtime Modes System Kernel Network Autoload Advanced Legacy network Log
- Local: KEVIN-INTIME
*& CTECAT_1 = Kemel
% e 0
Processar core _
Kemel memory (n MB, multiple of 4) Ho
Kemel Clock Rate (in us) 500
GDT slots 8150
05 extensions 0
Round Robin Time Slice {in ms) 50
Round Robin Priority Threshold 140
Spin Control Threshold in ms 3000
Debugger COM Port None
Debugger Baud Rate 9600
Enable XM mode Yes
Start automatically
Start the INtime/&VM kemel automatically when Windows starts
New Node Rename Remove
Close Save Help
( . .
C Copyright © 2016-2022 Control Technology Corporation 34

Document 951-534101-074



EtherCAT Applications Guide

When started, Incentive will open up to two console screens, one for the EtherCAT core and one for the
QuickBuilder PLC Logic core (raartomatic mode);expect several seconds of delay, especially if the
optional LCD display is used. Diagnostic messages will be presented to these screens identical to what is
GeLAOrftte OASESR GAl GKS 9GKSNY! ¢ 9ELX 2NBNJst 233
normal for each COM port not found and is meant to notify you that if you intend to use a serial port, none
was found.

The QuickBuilder PLC Logic core shares the main PC Ethernet adapter (bridged) and requires its own IP
address. This is the IPdrdss which all the communication protocols will use and it is different than the
main Windows® PC even though using the same network adapter. You may assign this dynamically with
DHCP or use a fixed static IP address, depending upon your network.

To bedgn we must first crea + ANIidzZh £ 9GKSNYySG ! RF LI SN hy GKS
(CTECAT _1 if using a dual core and not running CTRLC 1 SG W{ G NI ! dzi2 Yl GAOI f
will automatically start the network itself when stdi S R ® ¢CKS WI2adyFYSQ Aa GKI
DHCP server when requesting an IP address and/or used by a remote Incentive APl to address the
O2YLIzi SNJ 2y | ySig2N] o ¢ KS K2XAL algQi K 2F 2NISKYK §  1G2L
node defined below.
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INtime Mode Management

=4 INtime Nodes
B& Local: KEVIN-INTIME
*& CTECAT1
¥ CTPLC 1

New Node Rename Remove

System Kernel Metwork Autoload Advanced Legacy network Log
= Configuration
Start automatically No
Hostname KEVIN-INTIME
Domain
Metwork memory in MB 0
= DNS
Serverl
Server2
Serverd
= NIC configuration
MIC list
= Routing
Routes IPvd
Default route [Pvd
Routes IPvE
Default route IPvE

Hostname
The name by which this INtime node is known on the network.

bSEG GKS FTRFLIGSNI AGaStT ogrtt 08

INtime Mode Management

O
p
&

B@ﬁ IMtime Modes
(1 Local: KEVIN-INTIME
X CTECAT 1
CTPLC_1

New Node Rename Remove

System Kernel Network Autoload Advanced Legacy network Log
= Configuration
Start automatically No
Hostname: KEVIN-INTIME
Domain
MNetwork memory in MB 0
= DNS
Serverl
Server2
Serverd
= NIC configuration
NIC list
= Routing
Routes IPv4
Default route 1Pv4
Routes IPvé
Default route 1Pv6

NIC list
Alist of Network Interface Cards (NICs), separated by semicolons. To edit, click the button in the
right hand.
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tKAA gAff KFE@S |

MIC Management

RAFf23 F LILISF NI 6 KSNB

| NIC Properties

Type

Interface  Driver Instance
Edit
Move Up
Move Down
Delete
Cancel Help
o Instance 0=

i

RDC R&040 Ethernet (rdci00m)

Broadcom, Gigabit, PCI Ethernet (bge 1g)
Intel PRO 100, PCI Ethernet {ie 100m)
a{ Intel Gigabit, PCI/PCle Ethernet (e 1g)

O RealTek 8139, PCI Ethernet {ri 100m)

RealTek, Gigabit, PCI Ethernet {rtlig)

@ RealTek, Legacy Gigabit, PCI Ethernet (ri1gl

XCNT Connector Driver {xcnt)

O Poll the NIC every 1=

low level tick(s)

IPv4 Address  Net Mask

Add

Edit

Up
Dawn

Delete

IPVE Address  Prefix Length

Cancel

Help

Add

Edit

Up
Down

Delete

ez2dz oAt t
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If running DHCP check the Enable DHCP box followed by OK:

NIC Properties - ven0

| Type

| Virtual Ethernet (ven)

Enable DHCP

@ Use interrupt

() Pall the MNIC every 1 =

lowe level tick(s)

IPv4 Address  Met Mask

fruoiPhy 3 + &aGFGAO

IPvd address

Lt

Add

Edit

Up
Down

Delete

~ Instance: 0=

IPVE Address  Prefix Length

Cancel

Help

RRNBaa R2

IPv4 Address: 0|

Net Mask 255

Cancel

Help

y2i

Add

Edit

Up
Down

Delete

asSt Sod
network mask for a static IP addrg®¥indowsPCand Incentive must be on the same subnet mask

X

woylofs$S
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Select OK to accept all entrigzy” 1 A £ 6 I Q2 NJIQ GiK-SO WbySRI | adzYYIl NB gAf f

INtime Node Management X

E-&F INtime Modes
2% Local: KEVIN-INTIME
X§ CTECAT_1 & Configuration
CTPLC 1 Start automatically Mo
- Hostname KEVIN-INTIME
Domain
Metwork memary in MB 0
= DNS

Serverl

System Kernel Metwork Autoload Advanced Legacy network Log

Server2

Serverd
= NIC configuration

vent

= Routing

Routes IPv4

Default route IPv4

Routes IPvE

Default route IPvE

NIC list

Alist of Network Interface Cards (NICs), separated by semicolons. To edt, click the button in the

right hand.
MNew Node Rename Remove

Note that it can take up to 30 seconds for DHCP addresses to be resolved when starting Incentive. Now
that a Virtual Ethernefdapterhasbeen created it must be shared (bridged) to the main Windows network
adapterthat will be used for any outside communications.

The Windows network adapter should be set for DHCP, if static will betiisd® Addres# will be set in
the Bridge after creation:

Internet Protocol Version 4 (TCP/IPvd) Properties Xk

General  Alternate Configuration

‘You can get IP settings assigned automatically if your network supports
thig capability, Otherwise, you need to ask your netwerk administrator
for the appropriate IP settings.

(®) Obtain an IP address automatically

(0) Use the following IP address:

(®) Obtain DNS server address automatically
(0 Use the following DNS server addresses:

Validate settings upon exit
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In orderto share the main PC network adapter a bridge must leated with the virtual TenAsys INtime

adapter. This is done by going to your Network Connections within Windows®, hold the control key and

click on the Network adapter desired as well as the TenAsys Virtual Adapter, rightyclRk &0t A O

Connecti¢” a

If you are running DHCP you are done and the PC typically has to be rebooted. If static is needed you must
right click the Network Bridge arid St S O

E D

E' Metwork Connections

1+ El <« Metwork and Internet » MNetwork Connections

A

Bluetooth Network
Connection 2
Not connected

Ethernet 3
Disabled

@ |Ntime Ethernet Driver £2

W
®

Wi-Fi

Mot connected

d:lﬂ Dell Wireless 1703 802.11b]...

E-' Network Connections

Organize

J’l

X

X

=

K

X

.

e

Ethernet 2
Metwork cable unplugged

Ethernet &
Enabled

I ySé

Metwork Bridge
ctc-control.com

v O

Intel(R) 1210 Gigabit Netwo...

Intel(R) Gigabit CT Desktop...

yStig2N] I

- [m]

Search Network Connections

v/

-

'
red

S~ [

Ethernet 4
Network cable unplugged
TenAsys Virtual Ethernet A...

Local Area Connection
cte-control.com
Realtek PCle GRE Eamih: ©

& Disable

Status

Diagnose

G Bridge Connections

Create Shortcut

M Microsoft Metwork Adapter...

N E-‘ <« MNetwork and Internet » MNetwork Connections

Disable this network device

Bluetooth Network
Connection 2
Mot connected

Ethernet 5
Disabled

W7 |Ntime Ethemnet Driver £2

Wi-Fi
Mot connected

x dﬂﬂ Dell Wireless 1703 802.11b)...

Diagnose this connection

W

% @ Intel(R) 1210 Gigabit Netwo...

Ethernet 2
MNetwork cable unplugged

Ethernet &

E Enabled

v O

@2 Intel(R) Gigabit CT Desktop...

P—

&) Disable

Status

Diagnose

Network Bridge
J] ctc-control.com

Create Shortcut

% De
0 Re

lete

name

G Properties

ter..

RI

Wt NPLISNIASaQy

— (]

Search Metwork Connections

Rename this connection

»

At

XK i TenAsys Virtual Ethernet A...

-

o

e‘ﬂx‘

14

a .

LG SNJ OF £ €S

r

S W @

Ethernet 4
Metwerk cable unplugged

Local Area Connection
Enabled, Bridged

@~ Realtek PCle GBE Family C...
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SeletWLy G SNY S t NihdeeNetvdrk BridgyeNEEropetigs: n Q

# Metwork Bridge Properties >
Networking

Adapters:

Select the adapters you want to use to connect to computers
on your local network.

3 Ethemet 4 'S
[ B Ethemet & |
3| ocal Area Connection b
€ >
Configure...

This connection uses the following items:

L Client for Microsoft Networks A
’:E_] File and Printer Sharing for Microsoft Networks

T Microsoft MAC Bridge

005 Packet Scheduler

M Intemet Protocol Version 4 (TCP/IPvd)

O . Microsoft Network Adapter Multiplexor Protocol

4 Microsoft LLDP Protocol Driver v
£ >

Install.... Uninstall Properties

Cancl

D2dzof S Ot A0l GKS WLYGSNYSO t N&iked asamhetersd Mé Wigdgws n
side (for example if Incentive retime was 192.168.1.2, Windows should be difar such as 192.168.1.3,
both with the same subnet mask of 255.255.255dateway and dns are optional on nooutable
networks:

- etwork Connections - O b I

. i
4+ & « Network and Internet » Metwork Connections v 0 Search Network Cennections yel
QOrganize Disable this network device Diagnose this connection Rename this connection » s~ [ o
B Network B e Properties e
v - S o o -
thernet 2 5- Ethernet 4
Networking letwnrk cable unnlunoed | Metwark cable unnlunged
Internet Protocol Version 4 (TCP/IPvd) Properties X A
Adapters |
General
Select the adapters you want to use to connect to computers
on your local network bC..

‘fou can get I settings assigned automatically if your network supports

H? Ethemet 4 S this capability. Otherwise, you need to ask your network administrator
] ? Ethemet & for the appropriate IF settings.
Ii-. Local Area Connection v
< > () Obtain an IP address automatically
(®) Use the following IP address:
Configure
This connection uses the following tems: Subnet mask: l:l
?Clierrt for Microsoft Networls L Default aate |
’1? File and Printer Sharing for Microsoft Netwarks etault gateway: l:l
T Microsoft MAC Bridge |
’IEQUS Packet Scheduler Obtain DNS server address automatically
. Intemet Protocol Version 4 (TCP/IPv4) (®) Use the following DNS server addresses:
[1 . Microsoft Network Adapter Multiplexor Protocol
& Microsoft LLDP Protocol Driver N retee server
< > Alternate DNS server: l:l
Install Uninstall Properties |
[Jvalidate settings upon exit .
4 |
OK Cance
: conca
]
]

Sitems 1 item selected Es &
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An example where the Incentive INtime réimhe IP address is 172.16.2.80 and the subnet mask is
255.255.0.0 is below with Windows PC side of 172.16.2.81 and a gateway and dns are also set:

.'ur- Internet Protocol Version 4 (TCP/IPvd) Properties X
Netwarking General
Adapters: ‘fou can get IP settings assigned automatically if your network supports

this capability. Otherwise, you need to ask your network administrator
Select the adapters you want to use to connect for the appropriate IF settings.
on your local network.

O HJ_:'Wi—H (O Obtain an IP address automatically
£ Ethemet 3 (@) Use the following TP address:
IJ:IEthemet
re 1P address: 1i72. 16 . 2 .81
C Subnet mask: 255 .255. 0 . 0
Default gateway: i72.16 . 0 . 49

This connection uses the following tems:

HA_:ICIient for Microsaft Networks Obtain DNS server address automatically

= File and Printer Sharing for Microsaft Netw (®) Use the following DNS server addresses:

= Microsoft MAC Bridge

13005 Packet Scheduler Preferred DNS server: 172,16 . 0 . 25

A Intemet Protocol Version 4 {TCP/IPw4) Alternate DNS server: l:l

O . Microsoft Network Adapter Muttiplexor Prd

. Microsoft LLDP Protocol Driver

< [ validate settings upon exit Advanced...

Install.... U=

Cancel

The private address segments (10.0.0.0.0.255.255.255]172.160.0 - 172.31.255.255, 192.168.0.0
192.168.255.255) are commonly referred to as "moaotable" addresses.

To remove e Bridge, simpilA 3K Of A0l 2y GKS FTRIFLIISNI FyR Of A 01
PLC Logic core will not be able to communicate via UDP or TCP without the Bridge in place. Reboot after
creation.

4 When running DHCPto find out the current IP Address assigned to ttmeentive PLC Logic
environment reference the CTPLC_1 10 ConsAleessage will appear at startup displaying that assigned
either by DHCP or static IP. CTECAT_1 10 Console Way dispMAC Address of the assigned Ethernet
port, typically referenced for licensing.

4 Make sure when using a network that yowifi adapter is not on the same network otherwise
packets may get confused and be sent out the wrong network adapter. Borpde if the hard wired LAN

is 192.168.1.5 and the wifi is 192.168.1(255.255.255.0) It is best tochange one of them to something
outside the subnet rangef the other. This is especially needed if the wifi adapter is used for remote
support

Oncethe Bridge is created we have discovered a problem within Windows where doing a shutdown on
some systems causes the Bridge to not function anymore. This has something to do with a shutdown being
a memory image dump on Windows 10 and not really a fulldtwh, more a hibernate. The resolution to
GKAA LINRPOfSY Aa (2 32 Ayid2 Wt26SNI hLIiA2yaQ AGKAY
2LIGA2Y a/ K22aS8S ¢KIG GKS LRgSNI odzilizya R2£3z @St SO
3

u
2L A2y ac¢dNY 2y Flad adl NIdw) 0NBO2YYSYRSROéE Aa 3N
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lyR @&2dz gAftf o0S lofS i
allow a full shutdown and resolve anNB R3S
a

KI &8

;a Systern Settings

2 Y2RAT& Al
AaadzSa Ol d
GKS AaadsSz 2yt e {Kdzi R2 6y ¢ =

— S N % + Control Panel » Hardware and Sound * Power Options » System Settings v

Shutdown settings

Define power buttons and turn on password protection

Choose the power settings that you want for your cemputer. The changes you make to the settings on this
page apply to all of your power plans.

G Change settings that are currently unavailable

Power and sleep button settings

@ ‘When | press the power button: | Shut down n

@ When | press the sleep button: Sleep ~

Password protection on wakeup

Require a password (recommended)
When your computer wakes from sleep, no one can access your data without entering the correct
password to unlock the computer. Create or change your user account password

Don't require a password
When your computer wakes from sleep, anyone can access your data because the computer isn't
locked.

Shutdown settings

Turn on fast startup (recommended)
This helps start your PC faster after shutdown. Restart isn't affected. Learn More

Sleep
Show in Power menu.

Hibernate

Save changes Cancel

[] Turn on fast startup (recommended)
This helps start your PC faster after shutdown. Restart isn't affected. Learn More

Sleep

Show in Power menu,

[ ] Hibernate

Show in Power menu.

Lock

Show in account picture menu.

] Search Control Panel

Note that if you wish to test your network using Ping, Windows 10 disables inbound ping resgmnse
default and must be enabled under the Windows Firewall advanced settings, Inbound Rules:
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@ Windows Defender Firewall with Advanced Security

File Action View Help

| 5 2| HE

@ Windows Defender Firewall wit] [T T

21 Inbound Rul ~

I]inbound Fules Name Group Profile Enabled Action Override Program L

&Y Outbound Rules

4 Connection Security Rules Distributed Transaction Coordinator (RPC-EPMAP) Distributed Transaction Coo..  Domain Ne Allow Ne FeSystem.. A

L5 Monitoring Distributed Tranzaction Coordinator (TCP-In) Distributed Transaction Coo...  Private.. Mo Allow Mo YeSystem... A

Distributed Transaction Coordinator (TCP-In) Distributed Transaction Coo.. Domain  Ne Allow MNe FeSystem.. A

0 Feedback Hub Feedback Hub Domai.. Yes Allow No Any A
1 File and Printer Sharing (Echo Request - ICMPvd-In) File and Printer Sharing Private...

File and Printer Sharing (Echo Request - ICMPv4-In) File and Printer Sharing Domain -
File and Printer Sharing (Echo Request - ICMPvE-In) File and Printer Sharing Domain  No Allow Ne Any A
0 File and Printer Sharing (Echo Request - ICMPv6-In) File and Printer Sharing Private.. Yes Allow No Any A
@ File and Printer Sharing (LLMNR-UDP-In} File and Printer Sharing Private... Yes Allow Ne HSystem... A
File and Printer Sharing (LLMNR-UDP-In) File and Printer Sharing Domain  No Allow Ne FeSystem.. A
File and Printer Sharing (MB-Datagram-In) File and Printer Sharing Domain Mo Allow No Systemn A
0 File and Printer Sharing (MB-Datagram-In) File and Printer Sharing Private.. Yes Allow Ne System A
i File and Printer Sharing (NB-Name-In) File and Printer Sharing Private.. Yes Allow No System A
File and Printer Sharing (MB-Mame-In) File and Printer Sharing Domain  No Allow Ne System A
File and Printer Sharing (MB-5ession-In) File and Printer Sharing Domain Mo Allow No System A
@ File and Printer Sharing (MB-Session-In) File and Printer Sharing Private... Yes Allow Ne System A
File and Printer Sharing (SMB-In) File and Printer Sharing Domain Mo Allow No Systemn AL
£ > || £ >

MAC Address for Large Systems

The MAC Address used by the INtime Bridged virtual adapter is dynamically created. In large systems there
is the potential forduplicates to occur. If this should happen or to prevent it from happening a unique MAC
Address should be used. It is recommended to use the MAC Address that appears on The CTECAT _1 screen
for your EtherCAT network. This network will be private andiena unique MAC Address. Thus edit the

file loader.cfg found inCAProgramDat&TenAsydNtimel CTPLC \&tc

At the end of the file is something like:
dev.ven0.macaddr=1A:EF:C8:5B:BC:00

Change the macaddr to that found on the EtherCAT IO Console screen

B IMNtime Console On1FFQ - CTECAT_1

OPTION 1.

In order to use that show above the line would be changed to:
dev.ven0.macaddr=E8:EA:6A:09:2F:2C

Reboot the controller for it to take effect.
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File System

The PC file system mimics that of the standard embedded 5300 controller, using two subidieectbthe
wpaeadsSYyQ FYyR WNIYRA&A! QO

/'Y RNMA@GSZT

ponn FT2NJ QK&A
ddzo RANBOU 2 NB

NBPOEENBY
O2yidl Ay &

Yy @l onnnm®dNBIQ 66 KSNB

(= = | _system

“ Home Share View

Pin to Quick Copy
access

€ o v

7 Quick access
I Desktop
‘ Downloads
|&| Documents
=/ Pictures
network?
old RealTek

[GLIETLES

I = | ramdisk

“ Home Share

Pin to Quick Copy ste N love Copy Delete Rename
access g Fa to -
&« v » ThisPC » Local Disk (C) » ramdisk
"
s Quick access Hame
[ Desktop | | Ecat_Simple_DC_10_13-CTC.gz
; Downloads | | Ecat_Simple_DC_10_13-CTC.sym
B Documents | | ECAT_SimpleTurn_DCSY-CTC.gz
X || ECAT_SimpleTurn_DCSY-CTC.sym
&= Pictures
|| ECAT_SimpleTurn_LINM-CTC.sym
-
network] | ECAT_SimpleTurn_LINM-CTC.qz
old RealTek | ] stringTest-CTC.sym
programs || stringTest-CTC.gz
vs2013 || VarTest-Test.gz
| ] VarTest-Test.sym
f& OneDrive | | Ecat_SimpleTurn_DC_1-CTC.gz
[ This PC | | Ecat_SimpleTurn_DC_1-CTC.sym
I Desktop | | ECAT_ SimpleTurn_DCO1-CTC.sym
ECAT_SimpleT DCO1-CTC.
| Documents a —impletum &
| | delaytest-CTC.sym
; DDW.HIOEdS | | delaytest-CTC.gz
b Music | | ecat-cte.gz
&= Pictures [ ] ecat-ctesym
m Videos _nvar

-
~ Name

datatables
emails
firmware
messages
programs
scripts

web

View

X

> ThisPC » Local Disk (C:) » _system

a ¢Sttt I a
Gl NA Ly

by e

WNJI Y \Randigk Sy
ai2Nr3s

¢tKS TAfSa

a

g A
manual. The main difference is the local SATA solid state drive is used instead of the flash file system of the

>

a
/]

A a-volatile 2eljitena 500 to 1000KaSHE3IZ00TFtd f S &
36000. If any of these 5300 registers are modified, these files are updated every 5 seconds and saved
during a normal shutdown for reloading at the next povugr.

X

Delete Rename

1] Mew item ~
'
% | Easy access ~

Mew
folder

Date modified

0 Mew item ~
13 New item lﬂ

T ] Easy access ~

Mew
folder

Date modified

Properties

Type

GZ File
S¥M File
GZ File
S¥M File
S¥M File
GZ File
S¥M File
GZ File
GZ File
S¥M File
GZ File
S¥M File
S¥M File
GZ File
S¥M File
GZ File
GZ File
S¥M File

File folder

£ History EID Inv

Properti

Type

File folder
File folder
File folder
File folder
File folder
File folder

File folder

FH set

Sel

51KE
2KB
41 KB
1KB
1KB
32KB
1KB
23 KB
24 KB
1KB

1KB
1KB

1KB
25 KB

1KB
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The reaitime applications which run on each CPU caeeraaintained in tha5300PC directory,
5300PLC.rta and EtherCAT_Master.rta and are referenced from the INtime Node Management Auto Load

tab.

| & [ = | s300pC o X
Home Share WView
* IJ d Cut Mave to X Delete ~ I%- M BH selectall
% Copy path - Select nane
Fin to Quick Copy Paste Copy te le e New Properties
access l [7] Paste shortcut opy to fename folder p‘ EF Invert selection
Clipboard Organize MNew Open Select
| € = ~ A » ThisPC » Local Disk (C:) » 3300PC v | Search 3300PC »r
! # Ouick access 2 Mame Date modified Type
| I Desktop » @ 5300PLC.rta IMtime Real Time Application
; Downloads  # @ EtherCAT_Master.rta INtime Real Time Application

Auto Load configuration, starts EtherCAT from tray icon, the default for quad core:

L& INt Mod
= =g THume Hodes System Kermel Network Autoload aAdvar
-1 Local KEVIM-INTIME
. Enable /
Name Enabled  Filename
Auto Load Application X
Application Title | 5300 PLC |
Full Path | C:\5300PC\5300PLC.ra | |Browse |
Parameters | |
Enabled
[ wait for Init complete Advanced
[ wait for User login
D denci
ependencies o
Delete
Mew Node
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=& INtime Nodes

: System Kernel Network Autoload ac
- & Local: KEVIM-INTIME

.48 CTECAT_1 Enat
{8 CTPLC1
MName Enabled  Filename
Auto Load Application =
Application Title | EtherCAT Master |
Full Path | C:\5300PC\EtherCAT_Master.rta ||Browse I
Parameters | |
Enabled
[wait for Init complete Advanced

[ wait for User login

Dependencies

New Node

Cancel Help

4 In a dual core stem (single core used by Incentive) both EtherCAT_Master.rta and 5300PLC.rta
would be listed under CTECAT_1, CTPLC_1 would not exist (freeing up a core for Windows®). This is also
true for standalone mode, when driven solely by the Windows API.

The\_system\Programs directory contains various configuration files. These files are set by using the
9GKSNI ! ¢ O9ELX 2NBN) W' A8SNJ hLliaz2yaqQr W{IlI@gS /[/2yFAaaz
network can run at a time there are some files that contdia MAC Address of the EtherCAT Ethernet
adapter as part of its file name to make the name unique. Files in this directory are:

Used by the 5300PLC.rta process

_lcddisplay.txt : Some embedded PC devices have an LCD display for status messagesplaybd.d|f
present this file contains the IP address in text format, for example: 172.16.2.190

_runprogram.txt : Contains the patfiiename of any QuickBuilder project to automatically startup at boot.

It is set by QuickBuilder during a download giraject file if the option is enabled in the project properties.

For exampleA\RAMDISKECAT_SimpleTurn_DGSKC.gz

_Init.bin: Saves configuration information like custom serial port setting, baud rates, etc. It is automatically
created with the systendefaults if it does not exist.

Used by the EtherCAT_Master.rta process

P2LIGA2YEayP® a!/ 155w9{{B8PIEG Y ¢KA& FTA{S O2yil Aya
configuration form. If no file exists a file will be created with defadiitirsgs of 1 mS cycle time, 300uS pdo
timeout, 5 initialization retries, and no virtual axis. Example filenamaptions_ EBEA6A092F2E where
EBEA6A092F2€the 6 byte mac address of the EtherCAT Ethernet network adapter being used.

_ioOptions_[MAC ADRESS].txt : This file contains the license settings from the EtherCAT Explorer license
configuration form. It is an encrypted binary file. When the software is first installed a file called
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_license_[MAC ADDRESS].txt will be emailed to you. Thstdiled be placed in the same directory as this
file. When the _ioOptions file is not present the system will look for a valid _license file. If found that file
will be imported and the _ioOptions file generated. The _ioOptions file can also be genématethe
QuickBuilder EtherCAT Explorer configuration form, as it is with the 53681M3 In a PC system it is
typically easier to have the license file emailed to you and then placed in gystemiPrograms directory

for automatic import.

_license_[MAC ADDRESS].txt : This file is generated by CTC Technical Support to enable the number of
drives and IO your EtherCAT runtime is licensed for. If this file and the _ioOptions file are both missing the
system will run in demo mode. In this mode Ether@AT control up to 16 drives and 256 digital and
analog 10 for a period of about 3 hours. After that the network will reset and power will have to be cycled

to restart another 3 hour period. The generation of this file requires the MAC Address of teCETh
network adapter. You can get the MAC Address by starting the EtherCAT_Master.rta process and it will
appear on the console screen. Either email Technical Support or have it available when calling so that a
proper license file can be generated. t8yss preconfigured by CTC will already have the license installed.
Example filename: license EBEAG6AQ092FAKt.

_log_[ MAC ADDRESS].txt : This file is written to with the same information as the 10 diagnostic console and
provides a hard copy of each sseon. The file is automatically appended to. Example filename:
_log ESBEABGA092F2&t where EBEA6A092FAE€ the 6 byte mac address of the EtherCAT Ethernet network
adapter being used.

4 It is recommended that an inexpensive UPS be connected to a pertaior automatic shutdown
should extendeddr abrupt power failures occur. The will ensure file integrity as well as preservation of
non-volatile registers.

Demo Mode and TenAsys INtime Licensing

Both the TenAsys INtime runtime, Incentive API and EfEr@aster can run in demo mode. Demo mode

for INtime Version 6.1.17004 is currently valid for 60 days after which the QuickBuilder EtherCAT
environment must be purchased. It cannot be extended due to limitations imposed by TenAsys. The
QuickBuilder EtheCAT network will run for up to about 3 hours continuously, before resetting. In this
mode EtherCAT will control up to 16 drives and 256 digital and analog 10. In order to purchase a full
EtherCAT license please contact Control Technology with your modtiotrol and 10 needs as well as the

MAC Address of the Ethernet adapter that will be used. From Windows the MAC Address can be found by
2LSYAYy3 | WOYRQ GAYR2¢ YR (G@LAYy3 WALIO2YyTFTA3I kI ff
Address.

With TenAsys INtime 6.8lemo licensing is no longer available. It is recommended that if a demo unit is
needed or testing prior to licensing then install 6.1.17004, conduct the needed testing, then update to 6.3
after full licensing. A demo license can be pdedi for 6.3but only after the system fingerprint is emailed

to CTC, a license will then be generated, similar to the actual license, valid for 30 days.

4 If 6.1.17004 is installed as a demo and then upgraded to 6.3, during the demo period; the demo
license will currently work and be carried over to the 6.3 revision. The video
10_INtime_Upgrade_From_6_1.mp4 is available to show how to upgrade your entbBdle
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TenAsys INtime Licensing

If your INtime license has not already been installed you must send a system fingerprint to CTC (along with
purchase order) so that a license string can be generated for your system. This license is keyed to your

hard driveso should that be replaced, you will need a new license. You may reference the below
AYF2NXYIFGA2Y 2NJ gl GOK (GKS GARS2> apyp[ AOSyaAiry3aoeyLlé

Ly 2NRSNJ G2 NBINASGS GKS FAYIASNIINAY G 3F2 (2 (GKS ae
the TenAys INtime icon:

CTPLC_1 (stopped) 3
CTECAT_1 (stopped) »
Start All

Fault Handler

Event Viewer
INtime Explorer

¥  INtime Cenfiguration

Show event notifications
v Autostart this icon
About INtirne
Exit

¢KS LbGAYS /2y FAIAINI GAZ2Y tlySt gAftt 2LISyo { St SO

@ INtime Cenfiguration Panel X
Select the INtime component that you want to configure E
Mode Develonment Mlsce\laneuus L»cense Manager

Management Tools

&

INtime Device
Manager

Export Settings Import Settings

Exit Help

{StS0G WDSG CAYISNLINAYGQ F2{t26SR 08 W 2LRQ 2N W
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P

Installed licenses:

Existing Licenses:
INtime Combined license: full license hardware key locked

Lock node Backup to file
Get Fingerprint

Add license...
From fle Enter Siring Hep | cancel |
Client Information *
Copy this text and paste it into a document or email and send
it to TenAsys Corporation...
= BEGIN HOST INFO —————————— T
244

bi 3 Save As...
RiOmJ=cdVkFCEkAtogltET] 2V VwRIde=C2YPaXyk 4
KDO04ajtGONrg3whSTECUD] A2bRYYDEwe TDZZI4k1
wxEcEH4wVTEBZI4k0v?Hzvi=InhOTcEQyA20BYES S Help
VOpYEEVOONxp339=DwYFTRNKL1cBTBhADwc TSR
20HaT0p=sSSchClZgdwSgFwi SOTABd IZDYEBIFARD
KO1MFVYycAHgIHE 2nnOT3TkDvIym IHE KnkowEFz U3
dRdtDOgSVUEBFkBycAShEAsxTDEaYEYIELBhF4 6
UHOTJ4k1bhJ 3EQ45VKRCE 3¥zQBRZFzgnYUd=s3Hz 8
210nP8e+BhcDG0 IudGE 0Zg0kVDIBZOTuERZZYQ4k

UUpBEGz AueGV0Eg4kIzd=sEk4ucEB0FwskUzZBG0Tu
ARJZFgALTUZEYDcudBI 0¥ EkkU0p=3D7 8EEY 1 TBhA
DxBCESSTEwNhFQgSQVHnZzNvLAMOTlenal=3Ind

ONym3z ] Znox=3In80N=+30Zi 8hd=3Tn80Hym3z] 2
noes3Ind0Hyn3z]29%zwl4kBryVZ3zr2V30TIYne
VyOmIccLlYY=r3HoCQCH=

77777777777 END HOST INFO ==

Copy (or attach) the information into an email and sentbilCTC for validation. Once validate a license
string will be generated and returned. An example of this would look something like:

*AA2KZ40IAJ75NDSYKM6GN3ETSEVKHRA44DRS3KBJZIBSIEEWSVYY2# "16" version ", no expiration date, exclusive

{ SO0 AW SFINNP{YUNIKS [ AOSyaS alyl3aSySyi aONBSys Oz
T2({t26SR o0& OtAOlAYy3I WhYQY
)

Installed licenses:

Existing Licenses: I
INtime Combined license: full license hardware key locked

Lock node Backup to file
Get Fingerprint

Add license....

From file | Enter String Help | Cancel |

Enter license string X

Ok Cancel
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Incentive Legacy Licensing

Your Incentive license is keyed to the MAC Address of the Ethernet port used for EtherCAT. While in demo
mode it wil run for 3 hours and then need restarting. To fully unlock a license file (_license_[MAC ID].txt

must be requested from CTC which defines the number and type of IO licensed as well as to whether the

APl is fully enabled. This file would be placed inGhesystemiprograms directory. All _ioOptions* files

must be removed if only a EtherCAT Master. If multiple then only remove the existing _ioOptions* file that
YIG6OKSa GKS a!/ ! RRNBaa 2F GKS ySig2N)] IRi&M SN dza

_license_[MAC ADDRESS].txt This file is generated by CTC Technical Support to enable the
number of drives and 10 your EtherCAT runtime is licensed for. If this file and the _ioOptions file
are both missing the system will run in demo mode. Is thiode EtherCAT will control up to 16
drives and 256 digital and analog IO for a period of about 3 hours. After that the network will reset
and power will have to be cycled to restart another 3 hour period. The generation of this file
requires the MAC Adtess of the EtherCAT network adapter. You can get the MAC Address by
starting the EtherCAT_Master.rta process and it will appear on the console screen. Either email
Technical Support or have it available when calling so that a proper license file gamdrated.
Systems preonfigured by CTC will already have the license installed. Example filename:
_license EBEAGAQ92F2&1.

Windows® Updates

Windows® updates are pushed by Microsoft periodically and are required for proper operation as well as
security. With the release of Windows® 10 Micosoft forces updates rather than allowing you to be
prompted. Doing an update while you are controlling an automation environment is generally not a good
thing since in many cases Microsoft reboots the PC. iflaistrongly suggested that updates be turned off

or at least request a prompt. On Windows® 10 you can set a connection, network or WiFi, as metered to
prevent updates. Wifi can be set within the Control Panel whereas an Ethernet network must le set v
registry entry. There are numerous articles available about how to do this with that below being a
particularly good reference:

Windows 10 Pro (schedule updates):

http://www.windowscentral.com/howschedulewindowsupdateswindows10
You can also go taSettings>Advanced OptionsDefer feature updatésshould be selected.

Windows 10 Home & Pro (metered connection):

http://www.windowscentral.com/howsetethernet-connectionrmeteredwindows10

4 Failure to defer your updates until you are ready for them will cause your PC to reboot
automatically at unpredictable times due to Microsoft pushing out Windows Updates. This will cause your
real time control to stop operation as wellAlso be warnedhat Microsoft has begun overwriting any
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registry changes you make, such as metered connection, during major updates, therefore always verify

prior changes made are still present.

Below is a summary of what registry entry to change to prevent updatescabgssetting all possible

connections to metered:

HKEY_LOCAL_ MACHB®E-TWARHIcrosoft WindowsNTCurrentVersiokNetworkListDefaultMediaCost

B? Registry Editor

File Edit View Favorites Help

Computer\HKEY LOCAL_MACHINE\SOFTWARE\Microsoft\Windows NT\CurrentVersion\NetworkList\DefaultMediaCost

MNetworkCards ~
MetworkList
.. DefaultMediaCost
i | NewNetworks
Mla
Permissions

Profiles

Signatures

MName

ab| (Default)

)36
8|46

| Default
| Ethernet
e WiFi

Type Data

REG_SZ (value not set)
REG_DWORD 0x00000002 (2)
REG_DWORD 0x00000002 (2)
REG_DWORD 000000001 (1)
REG_DWORD 000000001 (1)
REG_DWORD 000000001 (1)

Right click DefaultMediaCost and select perm|SS|ons followed by Advanced in the popup dlalog Click

W/ REISQ ySEG G2 ¢NXza G SR

B
{File Edit View Favorites Help

LyadlftSN I yR

‘ Computer\HKEY_LOCAL_MACHINE\SOFTWARE\Microsoft\Windows NT\CurrentVersion'\NetwerkList\ DefaultMediaCost

Security

Group or user names:

[EIALL APPLICATION PACKAGES

Accourt Unknown(S-1-15-3-1024-1065365936-128160471

SR SYSTEM
H2 Administrators (Kevin-INTime\Administratars)

SR Users (Kevin-NTime'\Users)
<

>

-

W

i
D
G
<]
le
t
i

Owner: Trustedlnstaller Change
Permissions Auditing Effective Access

For additional informaticn, double-click a permission ent

Permission entries:

Add... Remove
Permissions for ALL
APPLICATION PACKAGES Allaw Deny
Full Contral O O
Read 0
Special pemissions
For special permissions or advanced settings, Advanced

click Advanced.

Ok Cancel

Type Principal Access
S8 Allow  Trustedinstaller Full Cont
S8 Allow  SYSTEM Read
S8 Allow  Administrators (Kevin-INTime... Read
S8 Allow  Users (Kevin-INTime\Users) Read

Allow  ALL APPLICATIOM PACKAGES Read
Allow  Account Unknown(5-1-13-3-..  Read
SR Allow  Wemsve Full Cont

Add Remove View

Enable inheritance

asi

A

G2

e 2

Set Default, WiFi, and Ethernet to a 2 for metered after you set the Trustedinstaller to yourself. Reference
the link previously provided for more detail.

Serial Ports

At present time the QuickBuiér PLC Logic core will attempt to open COM1 through COM4 for its own use.

Whichever ports are found will be used by the standard CTC Binary Protocol and available for QuickBuilder
programming, those not found will cause a diagnostic warning on the liveeRLC console screen. Serial
ports may be mapped back and forth between the INtime t@gmké environment or for Windows®

programming use. Mapping is required in order for ports to be disabled from Windows® and enabled for
INtime. To map serial portsetween the INtime reatime environment and Windows® the Intime Device

Manager must be used:
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CTPLC_1 (stopped) 3
CTECAT_1 (stopped) »
Start All
Stop Al

Fault Handler

Event Viewer

INtime Explorer
+*  INtime Configuration
e Show event notifications

Autostart this icon
About [Ntime

v

@ INtime Configuration Panel x

Select the INtime component that you want to configure

%.Q%’?

Hode Development  Miscellaneous  License Manager
Management Tools

@

INtime Device
Manager

Export Settings Import Settings

Exit Help

Note to return a serial port to Windows control, right click on the COM port under INtime devices and
aSt SO0 WwWtlaa (2 2AyR24#ahd LI2INZ \dtyl_RSN\lu 20‘\IYGR‘[2¢aanR$G&ﬁ\1
LbijAYs gAGK fS3F0e LwvQo wSo622G0Ay3 A& NBIljdzANBR 7T

% INtime Device Manager - [m] X

File Action View Help
! Y Y YN N 2/

=) . Windows devices Legacy interrupt usage:
I Display adapters )
i = IDE ATA/ATAPI controllers 1 (Windows) ,
{5 Network adapters , (INt.nit:)ndard PS/2 Keyboard
3 : i
& ! Orrier devices Communications Port (COM2)
2§ Ports (COM & LPT) 4 (Ntime)
-4 Printer Port (LPT1) Communications Port (COM1)
i ij Sound, video and game controllers 7 (Windows)
K@ System devices INtime RT Interface Driver
§ Universal Serial Bus controllers 22 (Windows)
o) @ INtime devices Intel(R) Celeron(R)/Pentium(R) HD Audio - OF04
54 (Windows)
4 TECAT_1
£-@ CTECAT. Microsoft ACPI-Compliant System
57 Network adapters
@ CTPLC1
- Ports (COM & LPT)

o~} Communications Port (COI
§ Communications Port (COI Pass to Windows
Pass to INtime using MSI

Pass to INtime using polling

Pass to INtime with legacy IRQ

Undo pass to Windows

Undo pass to INtime

R —
Ready ename [ Num v
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In addition, when mapping serial ports a special driver (compc.rta) must be passed the 10 address of the
port and interrupt used This is configured within INtime Node Management, CTPLC_1 for quad core,
CTECAT_1 if dual:

INtime Node Management X
=& INtime Nodes
System Kernel Network Autoload Advanced Legacy network L
5 Local: 5300PC-ECAT1 Y ey &
"3 CTECAT1 [AEnable Auto Load
L. CTPLC 1
Name Enabled Filename Parameters
5300 PLC Enabled C:\5300PC\5300PLC.rta
Legacy Network Disabled System
Network Enabled System
PC Comm Enabled C:\Program Files (x86)\INtime\bin\compc.rta  com1=03f8:4 com2]
SpinDoctor Disabled System
UsB Disabled C:\Program Files (x86)\INtime\bin\usb3.rta
< >
New Node Rename | Remove Add Disable Delete
Close Save Help

a2RAFE 0UKS Wt I NIYSGISNEQ &aSO0GA2Yy | & NBI dzA NBoRsd
(COM & LPT) section properties to determine what is curyemthilable and IO address:interrupts used.

5

Auto Load Application X

Application Title l PC Comm] |

Full Path | C:\Program Files (x86)\INtime\bin\compc.rta | Browse

Parameters | com1=03f8:4 com2=02f8:3 I

Enabled
[Jwait for Init complete Advanced

[Jwait for User login

Dependencies
i ' Add

Delete

For example the parameters for COM1 with a hex address of 0x03f8, using IRQ 4, and COM2 with a hex
address of 0x02f8, IRQ 3 are shown above.
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Serial ports are referenced by Incentive starting with COM1 ade@ddequentially. This means if COM2 is
mapped by INtime but not COM1 then COM2 will become COML1 within the Incentive environment. If
COM2 and COMS3 were mapped then Incentive COML1 is Windows COM2 and Incentive COM2 is Windows
COMa3. Incentive has no ide& how Windows referenced the COM ports, just each assigned will become
sequential, from 1 to 4.

Another thing to keep in mind is that you cannot change the serial port parameters while the port is open
(Windows must have the port closed ), thus the stgjis for changing baud rate, parity, data and stop bits,

will have no effect. The proper way to set serial port parameters is via the _Init.bin file, where settings are
d02NBR YR NBIR RdANAYy3I AYAGALFE AT GA2ychn be gskdSto Wa S i
retrieve and save serial port setups.

Set COMMPort] [Baud Rate], [Data Bits], [Parity], [Stop Bits], [Protocolklow Control],[Address]

Port

MZ HZ 03X 2NJn INB @FrfAR SyGNARSa | a SéayAhaanBKSXI
Baud Rate

Baud Rate may be one of the following (19200 is the default):

A 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200

Data Bits

Gté 2N ayé RFEGEF oAGa 6AGK y o0SAy3 GKS RSTlLdA Go
Parity

Gb2ySé¢€3X GhRRéXZ 2N) d9@S¢¥defallfl NAGesS gAGK ab2ySé¢ o0S.
Stop Bits

GMé 2NJ ané adG2L) oAGa 6A0GK amé o0SAy3a GKS RSTFI dzf G
Protocol

Protocol may be one of below, case sensitive:

A CTC Binary (Default, compatible with CTCMON and ctccom32.dll)

A Modbus Master/RT\ controller polls the device, binary mode.
A ModbusMaster/ASCI¢ controller polls the device, ASCII mode.
A Modbus Slave/RTtJcontroller polled by external device, binary mode
A Modbus Slave/ASGjlcontroller polled by external device, ASCIl mode
A Diag. Terminat Diagnostic Terminal
A Philips ISl Programmale chip mode
A Scaleg Custom scale protocol
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Flow Control (not supported on 5300, only Incentive PC environment)
Gb2ySe¢s a-2yésx 2NJ al I NRglNBE NB FF@FAfFofS 2LIA:
Noneg Typically 2 wire, TX/RX half duplex protocol like CTC Binary.
Xong Xoff (0x13) isent when receive buffer is full, Xon (0x11) when OK to send again.

Hardware¢ DTR is enabled when the port is open. RTS is active when OK to receive characters, CTS
controls transmitter, when not active transmission will not occur.

Address

This is the adekss to be used when Modbus protocols are selected. When in Master mode only a
single device may be polled. To poll multiple devices the Address register must be changed by the
Quickstep program, dynamically. An address from 1 to 255 is valid witthé& default.

Example:

Set COMM1 19200, 8, None, 1, CTC Binary, None, 1

,2dz Oly Fftaz2 dzaS w3ISd /haawl 8Q G2 N

&
[N
P
S
(0p))
&\
w»
[@=N
A
(0p))
(@
o
N

EtherCAT Ethernet Adapter

Within the INtime configuration screens you will notice CTECAT_1 for a single netwdiduicion,
CTECAT _2 would be added for dual network. These are thémeaprocessor cores responsible for the
9UKSNI !¢ alaldSNI ySig2N] @ WSTFSNBYOS GKS WLbOAYS
being used.

% INtime Device Manager
File Action View Help

B % ?
E- 8@ Windows devices
-8 Display adapters
=@ |IDE ATASATAPI controllers
E-I30 Network adapters
----- @ Dell Wireless 1703 802.11b/g/n (2.4GHz) (MSI capable)

o @ Intel(R) Ethernet Server Adapter 1210-T1 #2 (M5 capable)

&-ff Ports (COM & LPT)

B0 Sound, video and game controllers
K3 System devices

- @ Universal Serial Bus controllers
-4 INtime devices

248 CTECAT.1

E@ Network adapters

B ] INtime Realtek PCle GBE Family Controller #2 (MS| capable)

The above configuratom K2 ga | wSIFf4G4S17 t/LS D.9 [2y(iNRfft SNJ
WSTSNBEYOAY3 W2 AiAyR2ga4 RSOAO0SaQs GKSNBE FNB GKNBS IR
available. The ideal adapter to use would be the Z10adapter as that offerspecial high speed queuing

and an internal precision timer that is optimum for EtherCAT packet timing. For example the Realtek
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adapter will typically be about 30 uS average jitter with a max of 200 uS (400 uS dual core) whereas the
1210 is typically hasub-microsecond average jitter and significantly offloads the processor allowing for

greater number of EtherCAT devices to be supported on a single network.

The CTECAT core will automatically detect which adapter is selected and attempt to use it. &pipamgm
GKS LbGAYS Sy@ANRBYYSYid 0SS &adzNB
single Ethernet adapter is supported by each CTECAT core, where _1 is incremented to __ 2 when additional
networks are used for EtherCAT. As vgighial ports, reboot after any assignment changes.

by

RI LJGSNJI (2

Platform Evaluation

02

Once the reatime environment is installed, even in demo mode, an actual evaluation of the suitability of
that PC can be made by running two programs. The first is the INtime rRialfealuation utility. This
utility will check various BIOS settings and give warnings of things that may need changing. Additionally
IRQ routine and how the CPU cores are presently assigned are available via that tabs:

¢t KS

environmentto runinreall A YSS ARSIt fe& gAGK y?2

@, INtime Platform Evaluation - x
General | |RQ routing I Core use ]
Processor type Intel{R) Core{TM)i7-3770 CPLl @ 3 40GHz (Ivy bridge)
Hyper-Threading Not present or disabled
SpeedStep Present but disabled
Cstates One or more C-states are enabled and locked
System Managemert Mode Enabled and not locked, no activity seen yet
BIOS version and date DELL -20100118 dated 05/25/12

| There may be features present in this system which affect the realtime performance. You should A
icarefully assess this platform for usage with your application

\The C-States feature is enabled on this system, which can badly affect determinism in realtime
isoftware. The realtime keme! will attempt to disable this festure at least for the realime
processor core(s).

System Management Mode is enabled on this system. if SMM is activated by means of an SMI
then this can seriously affect the reponse time of the system. However, no SMI has cumently
been detected by this tool. If you see Jitter values in excess of 100 us then this can be an
indication that SMis have occured

For information about INtime and TenAsys Corporation see: wiww tenasys.com
Close I Export... Help

INtime: version 6.1.16077.4 - PlatEva.exe Build 58 - Copyright ® 2013 TenAsys Corporation

LA

I OG dzl £ TOANAILOK AGOS &G WMAI GBMIS 54 4 LI | @€ = (i K Atine

2A00S8SNI OF dz

with the available cores to test (assuming they have been startgdlect and test each independently:
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Select A Mode

E-£F INtime Nodes
=& Local: KEVIN-INTIME
WA CTECAT 1

{8 CTPLC_1

The screen should look something like this, with no red indicators showing excessive jitter after you
perform the necessary operations on your PC:

INtime Kernel Timer Event Responsiveness - CTECAT_1

Tick distribution Graphicsl R
[ 0 Ticks<87 uS
T 87-89 uS
T 89-91 uS:
0 91-33uS
D 93-95uS:
5 95-97 uS:

13 97-99 uS:

[ mor s-owe
161 101-103 uS:

9 103- 105 uS:

0 105- 107 uS:

0 107 - 109 uS:

0 109- 111 uS:
0
0

T1-113 oS
Ticks > 113 uS:

Kernal Tick (uS) Percentage of 532,000 total ticks

100
Target Node Name : CTECAT_1

S =x
The Longest Tick : uS Per Bucket

The Shertest Tick Average Tick

96.35 100.00 103.49 DZ

INtime Kernel Timer Event Responsiveness - CTPLC_1

Tick distribution Graphical
[ 0 Ticks<435 .S
435- 45 1S
445 - 485 1S
455 - 465 1S
465475 1S
475- 485 1S
[ 0 485-4%5 15
[ mw ssewss
[ 0 505-515.8
515- 625 uS
526 £35 1S
535 - 545 1S
545 - 685 uS:
555 - 65 uS:
Ticks > 665 vS:

olalalalslala

aolalolalalala

Kernal Tick (uS) Percentsge of 83,000 total ticks

500
Target Node Name : CTPLC_1

The Shortest Tick AverageTick  The Longest Tick : uS Per Bucket

43692 43985 50432 D o
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CTC Incentive® .Net API

CTC has created a very powerful téal .Net programmers, a tightly integrated dynamic link library (DLL)
interface which allows users to program the PC based controller using C#, managed C++, and VB.Net. This
DLL includes the complete MSB motion control language, axis properties, registéast storage, as well

as the ability to access variable registers and symbolic names, both locally and over a network. It runs
standalone or in conjunction with the QuickBuilder application programs where programs can execute in
mixed mode with .Neprograms controlling one aspect of the automation and QuickBuilder, another.

Typically QuickBuilder would be used where absolute-tigad is required whereas .Net can be leveraged

to coordinate larger systems, perform database queries, provide vistiral interfaces, complex
calculations, HMI updates, and/or refaine motion control of some of the axis, limited only by the
LINEANF YYSNRA AYFIAYyFdA2Yy® tKS 2yté& RAFTFSNBYyOS o
.Net program will executender the Windows operating system (no@altime) whereas QuickBuilder runs

in realtime on a dedicated processor core.

Some of the features of the API are as follows:

1 Portable .Net DLL, written in C#, abstracting the user from unmanaged code.

9 Sample Aplications included for C#, VB.Net, and managed C++.

1 Connection based high speed paralibteaded interface to both the PLC logic and EtherCAT
Master processes.

1 Same exact interface whether communicating locally or over a network, simply include theddefine
NBY23GS K2adGylFryYS F2NJ /¢t[/ ym LINRPOSaa 6KSy dzaa
networked environment. Multiple connections supported, both local and networked.

9 Full support and mapping of the QuickBuilder Motion language to .Net. .Net Methais thiose

of the QuickBuilder MSB language helping to shorten learning curves when moving between

programming environments.

Full register interface, including Variant suppdgxception based error processing.

Requests are passed to the re¢@he processe where they execute using existing MSB instruction

objects, thus executes exactly as an MSB would.

1 Cdz f F0O0Saa G2 I vdzA O . dZAf RSNJ LINRPAINI YaQ aeyYo
QuickBuilder and MSB level. All axis properties are directlyostggbas well as access to user
variables. This allows QuickBuilder programs to beorapiled, variable registers 4@&ssigned, and
still work with .Net since the symbol name is the reference, not the low level register number.

1 System state control to rémrt programs, restart EtherCAT, monitor current execution state, etc.
Including managing the starting and stopping of the real time operating system INtime, as well as
monitor the status of programs running on its dedicated processor cores.

1 Optional stawlalone EtherCAT Master operation for Windows only programs. Requires only a
single core for realime versus the preferred two when using QuickBuilder applications.

= =4
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Some of the class features of the CTC_Incentive Namespace (from CTC_Incentive.chm):

=
]
Hide Locate Stop  Refresh  Home

Cortents Ilgdex ] §earl:h}

=] u CTC_Incentive Namespace

@ Cortroller Class
@ Cotroller Auds Class
B #ods CAP_REFERENCE Enumeration
5] Avis CAPTURE_TRANSISTIONS Enumeration
@ s chit Class
B () As.COMMAND_EXT_RESULTS Structure
[2] Aods COMMAND_EXT_RESULTS Members
@ s COMMAND_EXT_RESULTS Fields
[£] Aode COMMAND_EXT_RESULTS Methods
@ Ais.cir Class
@ s cvar Class
[£) Ads. DRIVE_TYPES Enumeration
5] Avis ECAT_OBJECT_SIZE Enumeration
[£] s ETHERCAT_MODES Enumeration
Q Mods. IncentiveAdsException Class
[2] Avis. MASTER_MODES Enumeration
[E] As MOTION_FAULTS Enumeration
[] Ads. MOVE_CMD Enumeration
@ Ais. MOVE_PARAM Structure
[£] Ads PSTATES Enumeration
@ /s 5D0_READ_RESULTS Structure
[] Ais. TABLE_MOVES Enumeration
@ Cortroller AxsSupervisor Class
Q Mg Supervisor. IncentiveAxds SupervisorException Class
[2] AvisSupervisor. SCAN_STATES Enumeration
@ Cortroller PLCLogic Class
@ PLCLogic.IncentivePLCException Class
[2] PLCLogic.PLC_CONNECT_MODES Enumeration
[E] PLCLogic PLC_RETVAL Enumeration
B PLCLogic.PLC_STATES Enumeration
[3] PLCLogic. REGISTERS Enumeration
@ PLCLogic. SimpleStringComparer Class
@ Controller. Symbol Class
i @ Variart Class
@ Variant VARIANT_PLC_RESOURCES Structure
@ Variant VARIANT_STORAGE Structure
@ Variant VARIANT_STORAGE_BLOCK Structure
@ Variant VARIANT_STORAGE_BLOCK_TRANSFER Struct
@ Variant VARIANT_STORAGE_TRANSFER Structure

)

Some examples of supported motion commands:
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@ _fpos Read feedback position for a specific axis.
@ _tpos Read target position for specific axis.
@ closeConnection This method closes a connection to the EtherCAT Master runtime.
& clrout Clear drive outputs.
de_sync This method requests DC Sync mode with the drive attached to this axis. It does not return until completely executed and the drive
delayMsB Delays the specified milliseconds using an MSB delay loop.
@ drive_disable Disable the drive, turning voltage off to it. Drive will then free wheel and will continue to have its position tracked.
@ drive_enable Enables the axis, if not already. This tells the drive to activate voltage and prepare for operation via EtherCAT.
W Equals(System.Object) Determines whether the specified Object is equal to the current Object.
(Inherited from Object)
g Finalize Allows an object to try to free resources and perform other cleanup operations before it is reclaimed by garbage collection.
(Inherited from Object)
W gear_at Changes the gear ratio of a slaved axis to the specified values.
gear_at_in Changes the gear ratio of a slaved axis to the specified values over some number of master counts.
gear_at_in_after Changes the gear ratio of a slaved axis to the specified values over some number of master counts,
@ gear_for_in Temporarily changes the gear ratio of a slaved axis such that a slave_counts correction (offset) occurs over a master-feedback disp
) gear _for_in_after Temporarily changes the gear ratio of a slaved axis such that a slave_counts correction (offset) occurs over a master-feedback disg
number of counts.
get_drive_properties Get drive properties, reads COMMAND_EXT_RESULTS drive properties all at once versus individually.
GetHashCode Serves as a hash function for a particular type.
(Inherited from Cbject)
ad getResources Gets the resources.
& GetType Gets the Type of the current instance.
(Inherited from Object)
@ getVar Gets the variable.
he MemberwiseClane Creates a shallow copy of the current Object.
(Inherited from Object)
maove_at_for(Couble, Double, Double, Double) Move relative, speed limited, trapazoidal.
maove_at_for(Double, Double, Double, Double, Move relative, speed limited, trapazoidal. Extended drive information results.
Controller.Axis.COMMAND_EXT_RESULTS)
@ maove_at_for(Double, Double) Move relative, speed limited, trapazoidal using default acc and dec.
& maove_at_for(Double, Double, Maove relative, speed limited, trapazoidal using default acc and dec. Extended drive information
Controller.Axis.COMMAND_EXT_RESULTS)
o move_at_to(Double, Double, Double, Double) Move absolute, speed limited, trapazoidal.
] mave_at_to(Double, Double, Double, Double, Move absolute, speed limited, trapazoidal. Extended drive information results.
Controller.Axis. COMMAND_EXT_RESULTS)
@ move_at_to(Double, Double) Maove absolute, speed limited, trapazoidal, use default acc and dec.
] maove_at_to{Double, Double, Move absolute, speed limited, trapazoidal, use default acc and dec. Extended drive information results.
Controller.Axis. COMMAND_EXT_RESULTS)
@ move_for(Double, Double, Double) Maove relative, triangular.
] mave_for(Double) Move relative, triangular. Uses default acc and dec.
& move_in_for(Double, Double, Double) Mave relative, trapazoidal, in time requested with acc/dec ramp multiplier.
@ move_in_for(Double, Double) Maove relative, trapazoidal, in time requested.
L move_in_to(Double, Double, Double) Mave absolute, trapazoidal, in time requested with acc/dec ramp multiplier.
] mave_in_to{Double, Double) Move absolute, trapazoidal, in time requested.
& move_to(Double, Double, Daouble) Maove absolute, triangular,
@ move_to(Double) Maove absolute, triangular. Uses default acc and dec.
] move_trap_for Move relative, trapazoidal 1/3 acc, 1/3 constant, 1/3 dec.
& move_trap_to Maove absolute, trapazoidal 1/3 acc, 1/3 constant, 1/3 dec.
L] new_endposition Madifies the end point of an active move command to an absolute position. if not moving then ignored.
W new_endposition_relative Modifies the end point of an active move command relative to current position. If not moving then ignored.
2] offset_position Maodify the target and feedback positions simultaneously by adding the offset to both.
L] offset_position_counts Maodify the target and feedback positions simultaneously by adding the offset to both.
] offset_slave_by Offsets the position (and therefore phase) of the axis such that a 'slavecounts' correction (offset) occurs over a period
2] openConnection This method opens a connection to the EtherCAT Master runtime for motion control.
L] pulse Pulse the specifed output for the desired number of milliseconds.
W sdo_read Read an object property of the drive over EtherCAT. This call is blocking and can take about 7 milliseconds to execute.
2] sdo_write Write an object property to the drive over EtherCAT. This call is blocking and can take about 7 milliseconds to execute,
L] segmove_accdec to for Adds an acc/dec segment from the current velocity to the new ‘velocity' over some 'displacement'.
W segmove_accdec_to_using Adds an acc/dec segment from the current velocity to the new 'velocity' at the specified 'rate’.
2] segmove_clear Clears the specified segment table.
L] segmove_slew_until_position This method adds a constant velocity segment until reaching some specified absolute 'position’ from the start of the p
movement before this command is accedpted otherwise an error will occur.
2] segmove_start_relative Starts a relative segmented move, 'zero feedback position' occurs automatically upon executing this command.
L] segmove_stop_at Stops maotion at the specified 'position’, with a given 'rate’. This will cause maotion to stop at an absolute position at the
table must represent movement before this command is accepted.
W

set_capture(Controller.Axis,CAPTURE_TRANSISTIONS, Int32, Int32,

Initializes the parameters to be used for all captures on this axis, specifying the input to use and the optional gated inp

C Copyright © 2016-2022 Control Technology Corporation 61
Document 951-534101-074



EtherCAT Applications Guide

@ set_capture(Controller.Axis. CAPTURE_TRANSISTIONS, Int32) Initializes the parameters to be used for all captures on this axis, specifying the input to use,

@ set_capwin_range Initializes a window to be maonitored for valid captures to occur, anything outside this window is considered invalid and ignored.

o set_common_bit Set_common_bits the specified number.

@ set_common_var Sets the common var, 1 to 255 to the specified value.

@ set_feedback_position Set feedback position.

) set_master Sets the source of the master axis encoder.

W set_mode Set desired operating mode of the axis, positioning or tracking.

o set_simulated_feedback Set simulated feedback position mode (true/false).

L set_target_position Set target position.

. setout Set drive outputs,

@ setvar Sets the variable.

@ slew_at_in Alters the current slew velocity, changing smoothly over the specified time. For immediate change set time to 0.0

@ slew_begin Changes the operating mode of the axis to slewing.

W slew_end Changes the operating mode of the axis to positioning from slewing.

o slew for Alters the current slew velocity, over time, to a slew velocity of 0.0 such that some displacement is consumed.

@ stop() Stops the axis quickly.

@ stop(Single) Stops the axis at the specified slew rate.

@ table_clear Clear the specified table of all entries.

@ table_continue Continues a cam table that was stopped by the 'stop table' command. Note that this command should only be used if the master positi
next table row position otherwise any row that is currently being executed during a 'stop table' will be re-executed.

@ table_precompute Readies a table for use by a spline/CAM motion, After points have been added to a table, there are a series of computations that need
utilized for spline and CAM motion operations.

] table_start Starts spline motion using the specified table.

o table_start_cam Starts CAM motion using the specified table,

@ table_stop Stops spline or CAM motion. If in CAM motion then the current table state is saved in case a 'table continue’ command is executed.

@ TaString Returns a string that represents the current object.
(Inherited from Object.)

@ wait_capture Waits for the capture and arms the capture input. If the capture occurs control will be returned else returns after the specified 'limit',

) wait_comman_bit Wait for a comman bit to be true or false.

L wait_common_var(Int32, Int32) Wait for a common var to be a certain value. This method will wait until the condition is true to get a message back.

o wait_common_var(Int32, Boolean, Int32, Int32) Wait for a common var to be in or out of range. This method will wait until the condition is true to get a message back.

@ wait_for_in_pos Wait for motion in position (inpos == 1) or timeout.

TR P VRinite kil bon concifin ol oienbne af manctne nmendne cniiebs bos bonn mannenbsd

In order to access the features of the CTC Incentive API simply add the CTC_Incentive.dll resource to your

Visual Studio project (Visual Studio 2013 or greater). This is done by right clicking omojectrip the

Solution Explorer, followed by selection of Adeference. Once the Reference Manager appears select
NEgaS FyR ONRgAS (G2 6KSNBE &PPodramARfECOntrdl fT&mMologyK S R

CorporationCTC_IncentiveARITC IncentveRf f ¢ = YI 1S GKS &St SOGA2y | yR

to your .Net project. Example projects are installed with the dll installation for your revRaference the

G/ ¢/ LYyOSydA@St obSid !'tL ! aSNJalydaté F2NI I RRAGA?Z

Pl IncentiveAP| CSharp
b J Properties

Reference Manager - IncentiveAP|_CSharp ?

b Assemblies Search Browse (Ctrl+E) o~

p DO References

¥ App.config

b Solution Narme Path Name: °
- T Ctecom3n2all  CAWindows\SysWOWEA\Ceecom32v2.dll CTC_Incentive.di . g‘?"“"?”;ﬁ“&f‘“ o
CTC_Incentive.dll  C\Users\Kevin\Documentsh|Ntime_Projects\Projects\Incentiv... Created by: NCENtVEAFLLoharp.Uesigner.cs
4 Browse Control Technolegy Corparation 71 IncentiveAP| CSharp.resx
File Version: b 3 IncentiveAP| CSharp
Recent 1.007

P ©* Program.cs

.Net APl Sample Program Overview

The sample programs are available in three different languages; C#, VB.Net, and managed C++, reference
0KS aLYOSYyGA@Sy!t Lyt N22SOGadYLing @GARS2® ¢tKS a2y
attach to the Incentive PLC environment in a passive, monitor only mode. When not checked, any
QuickBuilder program will be shutdown, EtherCAT network reset and the sample program will take control

of the axis motion. Only one instance should be run with the checlkbolecked.
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L2y a8t S8S0GA2Y 2F GKS W{GFNI ¢8aiGQ odziti2zy GKS LINE

A % 4 A x

LINEOSaasz /¢t[/ymd hyO0OS O02yySOGSR Al gAtft OKSO|
QuickBuilder program wille stopped and the EtherCAT network reset. Next the available resources will be

checked and a connection as well as a thread spawned for each axis found. A PLCLogic monitor thread will

also be spawned to periodically display register 13002, systenasckell as the network status register.

If not monitoring, each thread will initialize the servo drive for operation and begin a back and forth move,
RAaALX F@Ay3d GKS FTEA& Im FTSSRolIO] 6FLIRa0 LlRa&keAzy
upper right of the GUI form will cause the threads to stop and connections to be released.

The sample programs themselves all perform similar operations, with a few extra in the C# example, but in
different programming languages. Only one test pamg should control the axis at a time, the others can
execute in Monitor Only mode. If you wish more than one to run the axis then changes must be made to
ensure the EtherCAT network is not reset while the other application is running, else an erresuill

Below shows three application test programs, one for each language monitoring the PLC system timer and
axis 1.

8y Incentive VB.Net API Test - O X o
System Tmer (997220 System Timer | 997204
Total Ads |2 Total Ads 2
Total Inputs [0 -
Total Outputs [V

fods #1fpos | 16.5302934251251

[ |
0

Ads #1fpos | 16.938351392746

20 B ]
0 2

Status Press Stop button to stop test - £
Status | Press Stop button to stop test

Stop Test Stop Test

C# has been enhanced beyond that of VB.Net and C++ to demonstrate such features as running in
Standalone mode (EtherCAT Master onhyming, new position commands, and starting/stopping the
Incentive environment:
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a5l Incentive C# AP Test — (] X
[] Home first [[] Enable New Position Test {Axs 1)
System Timer |[124659 New Postion
Total Ads Max Speed [30
Total Outputs |0 Accel 1500
Axis #1fpos [12.1843 Decel
Ads#lvel [19.9912
B
0l | 30
Status [Press Stop button to stop test...
Update Info
Stop Test
[J EtherCAT Master Process Only )
{no 5300 PLC Logic running, not normal test scenario) Stop Incentive

C# has the same basic tests of the other programming languages with the additions of some of the
enhancements discussed. Start/Stop of Incentive realtime environmepohisolled by the buttons on the
f26SNI NAIKG 2F OGKS FT2N¥I gAGK GKS adlddza y26 RAAL
environment (usually controlled directly by a high level Windows application), the checkbox on the lower
right of the form should be checked. This allows the logic to then connect to an AxisSupervisor class to
start and stop EtherCAT.

.Net APl Opening a Connection Locally and Remote

Ly 2NRSNJ G2 SadlroftAirak I O02yySOlGAz2y griisifvoked. Wdigy G A Y ¢
function creates two private high speed mailboxes within the Incentive runtime with which to
communicate, one for sending messages and one for receiving. The parameters passed to the
Y2 1LISY/ 2yySOiA2y Q RATT SMma CTPEXK 1] airdl that dfNbe EtKeSCAT Malster,[ 2 3
CTECAT_1. The first parameter is the node name and the second mailbox name, common for all
Y2 LISY/ 2yySOlA2yQ FdzyOlA2yaod ¢tKS YIFLAfto02E ylIYS Ydz
the name igpublished globally for each node. Different nodes can have the same mailbox name since the
mapping includes the node name when addressing a mailbox.
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PLCLogic.openConnection(node, ourMailboxName...

Node

i CTPLC_ 1
OPEN ourMailboxName 4’\ DO AR =
request message —/

Creates (2) message queues
ourMailboxName
(response queue)

\| ourMailboxName + _r
—V (request queue)

All further messages for this
connection are on these queues.

AxisSupervisor.openConnection(node, ourMailboxName...
Axis.openConnection(node, ourMailboxName...

Nodes

_ CTECAT 1
OPEN ourMailboxName —\ ECATQueAP! CTECAT 2

request message —/

Creates (2) message queues
ourMailboxName
(response queue)

\| ourMailboxName + _r
—l/ (request queue)

All further messages for this
connection are on these queues.

Note: AxisSupervisor uses ‘SOPEN ourMailboxName’ message otherwise identical to Axis.

When running the API locally only the node name of CTPLC_1 or CTECAT_1 is used. In order to
commuricate over a network the node name is expanded to include the unique Hostname assigned to
CTPLC_1 within the INtime Node Management configuration form. Thus for a local connection to the PLC
logic process (QuickBuilder program), the parameter would bd CTR For a remote host it would be
Hostname plus any domain name entered in the configuration form or returned by DHCP followed by
/CTPLC_1. For example if the Hosthame was MACHINE1 with no domain information the parameter passed
G2 W2LISY/ 2 YRS ®ISA 2WaQ /dAdz9 mk/ ¢t [ /-gomt@ldom itavauld Kecdme R2 Y I .
Wa! /| LbORWENRG ©02YQk/ ¢t [/ ymd b2GS GKFG | 1 2adGylLyY
raw IP address. Also if you find that using the Hosthame does not work checkstoork as some

systems automatically assign a domain during the DHCP process. You can usually find this by opening a
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62YYFyYR 6AYyR26 FyR (8LAYy3 ALIO2YFAI® ¢ KsPecifcDMS Ay A
{dZFFAEE¢ @ . S 6f Setting Ah& naime/Tor SrHricentivié rdHde.

IMtime Node Management X

=-&F INtime Nodes

' System Kermel Metwork Autoload Advanced Legacy metwork Log
- Local: KEVIM-INTIME

L8 CTECAT1 & Configuration
C’: CTPLC 1 Start automatically Yes
Hostname MACHINE1
Domain cte-control .com
Metwark memory in MB ]
= DNS

Serverd

Server2

Serverd
= NIC configuration

NIC list venl
[~ Roadinn

Ly 2NRSNJ F2NJ Fdzi2YFGAO NBY2GS FO00OSaa G2 62N] | RN
is responsible for all connections to both CTPLC_1 and CTECAT_1 and will only be enableddcod loade

the node CTPLC_1. The driver will automatically create a shared memory path to CTECAT_1. Note that if
there is a Gobs_net entry that says System under Filename you may use that only if the Network tab Start
Automatically is set to Yes. By defauk wet this to No during installation and thus requires a manual

entry be placed in the Auto Load table for Gobs_net, as shown below. If there is one already there that is a
System type then just name your Gobs_net_new or something similar.

IMtime MNode Management *

-8 INtime Modes

: System Kernel Network Autoload  Advanced Legacy network Log
=& Local KEVIN-INTIME

@ CTECAT [ Enable Auto Load

L8 CTPLCI
Mame Enabled  Filename Parameters
5300 PLC Disabled C:\5300PC\5300PLC.rta

Gobs_net Enabled C:\Program Files (x86)\INtime\bin\gobs_net.rta

Legacy Metwork Disabled System

MNetwork Enabled System

PC COMM Disabled C:'\Program Files (x86)\INtime \bin\compe.rta
SpinDoctor Disabled System

UsE Disabled  C:'Program Files (x86)\INtime \binlusb3.rta

Gobs_net uss UDP traffic on port 48271 for communication and broadcasts of Hostname information and
status periodically, therefore not relying on a DNS server or dhcp for name registration. Due to the high
volume of UDP traffic it is advisable to isolate groupsoofhputers using Gobs_net from normal LAN traffic.
For example you would not want 100 computers on the same network running the peer to peer
communications without using a switch to isolate some of the traffic.

4 In order for a remote Visual Studio projeo be able to communicate remotely to an Incentive
environment the standard Incentive installation kit must be installed. This provides the API dll,
CTC_Incentive.dll, as well as the INtime host runtime (host61 or host63 installer) that will need to be
installed and patched (no license required). Located in your Control_Technology_Corpdixtitnoe
subdirectory 6.1 and 6.3ost &runtimes cannot be mixed on the same network since changes made to 6.3
are not backward compatible.

C Copyright © 2016-2022 Control Technology Corporation 66
Document 951-534101-074



EtherCAT Applications Guide

4 There is a property for PLC connections of Controller_Timeout_ms and one for the EtherCAT Master
connection of Command_timout_ms. Each of these should be set to 5000 or grela¢er wging the
network based API. Failure to do so can cause E_ TIMEOUWS. erro

Simple API Programming Concepts

PLClogic Class

All API transactions typically begin with an openConnection call (reference the Incentive.chm help file).
This establishes the communication queues between the-neaftime Windows environment and the
realtime Incentive. As detailed in the previous section you must specify a hode name and desired unique
mailbox name.

¢t | VB | Cex

public bool openConnection(
string node,
string our_mailbox_name,
bool get_resources,
bool get symbols

Parameters

node
Type: String
PLC runtime name, typically CTPLC_1.

our_mailbox_name
Type: String
Base name of our queue, limited to & characters.

get resources
Type: Boolean
True if want controller resources loaded immediately after connection.

get_symbols
Type: Boolean
True to request controller symbols be loaded immediately after connection.

Return Value

True if successful, false if failed.

The PLCLogic class is used for communications with the QuickBuilder Logic environment. There you will
primarily being accessing regiss and variants. Both are where QuickBuilder programs store their
program information. Registers are of type Integer and can also be used to access |0 data and certain
aspects of operation. Reference the Model 5300 Quick Reference Register Guiide/support.ctc-
control.com/customer/techinfo/docs/5300 951/95%30006.pdf Variants store any type of information

and can also consist of one and two dimensiotadilles, reference the QuickBuilder Reference Guide:
http://support.ctc-control.com/customer/techinfo/docs/5300 951/95%30020.pdf

For the PLCLogic class yoancalso load the QuickBuilder symbol table for symbolic nhame access,
w3SitpaevyozfaQo CBLIAOFEte® RANBOG ydzYSNAO NBIA&GSN.
LISNF2NXYI yOSo ¢CKS WwW3IS{HyYNBa2dzNOS auho hilich 1D & porasgnfi6 Ol A 2
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usingCTC_lIncentive;
X

ControllerPLCLogitestplc =new ControlletPLCLog(};

int value = 0;

try

{
if (testplc.openConnectiod(/ ¢ t [, d tpw s, true,false)
{

kk /2yy80iGAz2y S&ilofAaKSRX b2g R2

42YSGKAY3IS

testplc.getRegisteriift)ControlletPLCLogIREGISTERBLLISECOND COWERTef value);
NWY@LEtdzSQ y2¢ KIFa GKS GAO1 9FfdzS NBIR®

/I To poke the value of 1 into register 5 you could do the following.
testplcputRegistery, (int)1);

}
}
catch(ControllerPLCLogimcentivePLCExcepti@2)
{
Il Error processingf Incentive specific error.
MessageBasShow(Error occurred: %+ e2.ErrMessage);
}
catch(Exception
{
/I Handle other errors.
}

/[ When all done and ready to exit your program you should closedheection
testplc.closeConnection();

4 Each thread needs its own private connection; multiple connections can be made for parallel

operations.

Beyond simple integer register storage there is also something called Variants. Variants can automatically
assume the types you wish them do. They can be integer, double, float, and/or string. As defined in the

5300 PLC manual, certain register blocks have certain storage capabilities.

1¢500: volatile integer registers

501-1000: nonvolatile integer regiters
3200136000: nonvolatile integer registers
36101¢ 36700: 600 volatile Variant registers
36701¢ 36800: 100 notvolatile Variant registers
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4 Nonvolatile registers are stored on the disk, and thus the importance of a UR® &le storage
can be updated and closed when written to. Also the NTFS file system should be used, not FAT32.

Variants not only can be of any type they also canree (@ector) and two dimensional (table) arrays. The
getRegister and putRegister methods have optional parameters to handle this, where the basic call is the
same as previously described. The enhanced method lists the row, column, and precision:

PLCLogic.getRegister Method (Int32, Int32, Int32, Byte, Double)

This method reads a 'double’ from a Variant cell.

Namespace: CTC_Incentive
Assembly: CTC_Incentive (in CTC_Incentive.dll)

Syntax

c# VB | C++

public bool getRegister(
int regnum,
int row,
int col,
byte precision,
ref double value

Parameters

regnum
Type: Int32
Register number to access.

Type: Int32
Row, X value if array.

col
Type: Int32
Column, ¥ value if array.

precision
Type: Byte
Mumber of decimal precision.

value

Type: Double
Reference to where to store what read.

Return Value

Thusto read a double from a table, 36105[3][5], register 36105, row 3 and column 5:

doubledValue = 0;
testplc.getRegist¢B6105, 3, 5, gef dValue);

The precision by default is set to 6. Precision is only use on a read operation where a stviolgesl iand
defines the number of decimal places for the conversion. Therefore doing the same operation but in this
case reading the data as a string where the double value was 26.157604532678:

string s\alue = 0;
testplc.getRegistéB6105, 3, 5, gefsValue);
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Writing to a Variant or integer is similar to reading except instead of reference the value, it is passed to the
method:

stringsMlue=a Hc dmpTCcnné
testplcputRegiste(361®, 3, 5, 6sValue);

float fValue = 2.6753;
testplcputRegiste(36105, 3, 5, gValue);

Axis Class

Since Incentive consists of multiple realtime processes and threads we may also have a requirement to
access the EtherCAT environment directly. Postildimply read servo position, interact with MSB

(QuickBuilder Motion Sequence Blocks), or totally control motion from within our Windows program. Like

the PLCLogic class there is the Axis class. The Axis class contains the entire MSB program language,
mapped to Windows, as well as access to all motion and EtherCAT 10 variables. An open connection is
required as well to establish direct communications with the EtherCAT process node, CTECAT_1 (CTECAT_2
would be a second parallel network if used).

Axis.openConnection Method

This method opens a connection to the EtherCAT Master runtime for motion cantrol.

Namespace: CTC_Incentive
Assembly: CTC_Incentive (in CTC_Incentive.dll)

Syntax

C# VB | C++

public bool openConnection(
string node,
string our_mailbox_name

Parameters
node

Type: String

EtherCAT runtime name, typically CTECAT_1.
our_mailbox_name

Type: String

Base name of our queue, limited to & characters.

Return Value

true if successful, false if failed.

Nt £20Ff SYSANRYYSYid G(KS y2RS yIYS Aa Ffglea W ¢o9
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usingCTC_Incentive;
X

ControllerAxistestAxis= new ControlletAxig);

int value = 0;

try

{
if (testAxisopenConnectior{ / ¢ 9 / lacayymié)) m €
{

KK [ 2YySOGA2y Saidl of A atkeScRrdént feduli®agk pddilan 4 2 YSU KA Y I =
double ourPos = testAxis.fpos;

/I Let spin the motor 100 revolutions greater than present position.
/I Velocity is 30 revs/sec, acceleration 50 revs/sec2, deatder 250 revs/sec?2.
testAxis.move_at_to(30, ourPos + 100, 50, 250);

/I Lets wait until we are in position.
testAxis.wait_for_in_pos{);

}

}

catch(ControllerAxisIncentiveAxi€Exceptione2)

{
Il Error processingf Incentivespecific error.
MessageBashow(Motion error occurred: "+ e2.ErrMessage);

}

catch(Exception

{
/I Handle other errors.

}

/I When all done and ready to exit your program you should close the connection
testAxiscloseConnection();

4 Each thread needs its own private connection; multiple connections can be made for parallel
operations. Note that each command runs as its own simulated MSB.

The Axis move_at_to command was introduced above and is described in a bit more detail below:
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Axis.move_at_to Method (Double, Double, Double, Double)

Move absolute, speed limited, trapazoidal.

Namespace: CTC_Incentive
Assembly: CTC_Incentive (in CTC_Incentive.dll)

Syntax

c# VB | C++

public bool move_at_to(
double max_velocity,
double position,
double acc,
double dec

Parameters

max_velocity
Type: Double
Maximum velocity to attain, if not possible becomes a triangular move, user units/sec.

position

Type: Double

Absolute end position, user units.
acc

Type: Double
Acceleration rate, user units/sec/sec.

Type: Double
Deceleration rate, user units/sec/sec.

Return Value

true if successful, false if failed.

RuntimeManagement Class

The Incentive API uses a realtime operating system created by TenAsys called INtime. The API contains a
system management class called RuntimeManagement. This class can be used to start and stop the INtime
nodes as well asaelermine what state they are in with regards to EtherCAT being executed.

The updateCurrentStatelnformation method updates the class properties EtherCAT_started,
Plclogic_started, and SameCore with the proper current values:
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RuntimeManagement Constructor

Initializes a new instance of the RuntimeManagement class.

Namespace: CTC_Incentive
Assembly: CTC_Incentive (in CTC_Incentive.dIl)

Syntax

ct | VB | Cist

public RuntimeManagement(

int inst
)
Parameters
inst
Type: Int32

Instance of node, 1 or 2, CTPLC/CTECAT_1 or CTECAT 2.

RuntimeManagement Properties

The RuntimeiManagement type exposes the following members.

Properties
Mame Description
oy EtherCAT started | Gets a value indicating whether EtherCAT process was started.
iy Plclogic_started Gets a value indicating whether QB PLC Logic process was started.
=y SameCore Gets a value indicating whether a single core is being used.

RuntimeManagement.updateCurrentStatelnformation Method

Updates the online information status information in case Incentive is already running. Best to call before
attempting to start in case was set to automatically start when Windows booted.

Namespace: CTC Incentive
Assembly: CTC_Incentive (in CTC_Incentive.dll)

Syntax
¢t | VB | Ces

public void updateCurrentStateInformation()

Return Value

true if successful, £alse otherwise.

The start/stop method are equally as simple:
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RuntimeManagement.startincentive Method

Starts the Incentive nodes for the desired instance (typically 1). Auto start for the processes must be set
with the INtime Configurator.

Namespace: CTC Incentive
Assembly: CTC_Incentive (in CTC_Incentive.dll)

Syntax

c | VB | Ce+

public bool startIncentive(
int maxTimeout_ms,
bool EtherCAT_only,
bool sameCore

)

Parameters

maxTimeout ms
Type: Int32
Maximum time to wait for starting each node before giving up, minimum 1000 ms, 5000 ms
recommended.

EtherCAT_only
Type: Boolean
if set to true only start EtherCAT process.

sameCore

Type: Boolean
if set to true start both processes on CTECAT.

Return Value

true if started, false otherwise.

RuntimeManagement.stopincentive Method

Stops the Incentive processes for the desired instance (typically 1).

MNamespace: CTC Incentive
Assembly: CTC Incentive (in CTC Incentive.dll)

Syntax

Ct | VB | Cen
public bool stopIncentive(
int maxTimeout_ms
)
Parameters
maxTimeout ms
Type: Int32

Maximum time to wait for stopping on each node before giving up, minimum 500 ms, 3000 ms
recommended.

Return Value

true if stopped, false otherwise or timed out.

usingCTC_Incentive;
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X

ControllertRuntimeManagemenRuntimeSysters new ControlletRuntimeManagemer();
/I Update the latest node execution information.
RuntimeSystem.updateCurrentStatelnformation();
If (Ptlogic_started == false)
{
/I Start the INtime kernel on their nodes with a 5 second timeout.
RuntimeSystem.startincentive(5000);

}
Selective Offline and Online of EtherCAT Devices (Beta Only)

The Incentive API contains theds to support the setting of slave devices to an online or offline state
GAGKAY | FdzZfte OGABS ySis2N] o ¢tKAa FSIGdzZNBE Aa |
machine needs to be taken offline for maintenance or when a deweels to be replaced without shutting

the EtherCAT network down.

Without any special provisions EtherCAT devices are daisy chained, into one device, out and into the next.
This means once yobreak the daisy chain all following devices will not resporifl.a device does not
respond it is an error condition to Incentive and a network fault will occur. The way around this is to notify
Incentive the device is being taken offline and allow it to prepare for it.

Certain guidelines must be followed to havéstwork properly and prevent devices from faulting or gaps in
EtherCAT cabling causing packet loss:

1. All Online at Startup- It is important that when the EtherCAT network is first brought online, all
devices are present. This allows Incentive to esthbthe maximum required packet size for
communications and thdataplacementfor eachwithin apacket

2. Offline all following deviceg If removing a device you must offline that device and all following in
the daisy chain before performing servicehisis only required if the device is being turned off.

3. Omron EtherCAT Junction G606 It is requiredto use an Omron EtherCAT junction as the first
slave device. This device provides up to 5 independent EtherCAT segmevell as a 64 bit clock
for distribution. If you disconnect a slave device on one of the segments the network can continue
to operate the other segments The same rules apply with daisy chaining, all devices after the
device you are powering off must be offline as well or an error ne8ult, with the EtherCAT
junction you have up to 5 independes¢égments instead of just one.

4. Only one segment, Only one segment of daisy chained devices can be offline at a time. These
devices must then all be brought back online before the next segrnsewffline. This allows
Incentive to ensure all devices are responding correctly prior to shutting down another segment of
devices. It also allows Incentive to recover from bad onlining requests when the device is not
powered up.

5. A/B Ethernet switchq¢ An A/B Ethernet switch must be placed on the output of the EtherCAT
Junction. Once the devices are offline the switch is deactivated, disconnecting the segment from
the network. Offline devices can then be power cycled as needed. The switch is neddsghto
power cycling from corrupting the EtherCAT network. A requirement of EtherCAT is the device is
not supposed to activate its link until it is ready to forward packets, regrettably many devices do
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not follow this requirement and network packets can hest if the cable is not physically
disconnected during power cycling. Once the segment is serviced and the devices are powered
back on, the A/B switch can once again be enabled and devices placed back online. The A/B switch
is only needed if devicesegoing to be fully power cycled.

When a device is offline it is placed in its EtherCAT INIT state, outputs (off) do not change or work and data
is not available from the device. It does replicate EtherCAT packets to the next device. It is only when you
power off the device or disconnect the EtherCAT cable that communications is affected. Normally each

slave device increments a counter in the packet, by warning Incentive you are disconnecting devices it will

know how many counts are allowed to be miggin the packet before it is a real error.

AxisSupervisor Class i online/offline Methods

The AxisSupervisor Class is used to interface with EtherCAT at a system level. API functionality such as
restarting an EtherCAT network or placing a slave devidaeonl offline is available. These methods are
as follows:

AxisSupervisor.offlineSlave Method

Offline the requested EtherCAT Slave device. This will mask its inputs so they are 0.

MNamespace: CTC_Incentive
Assembly: CTC Incentive (in CTC_Incentive.dll)

Syntax

c# VB | C++

public bool offlineSlave(
int slave,
bool opt_slew

Parameters

slave
Type: Int32
The EtherCAT slave number that is assigned to the device.

opt_slew
Type: Boolean
Slew option if slave is an axis device, false means immediate stop else will decelerate based
on value of 'stoprate’ axis property.

Return Value

true if offline, false otherwise. Alternatively IncentiveAxisSupervisorException if fails where ErrCode
i Axis.MOTION_FAULTS..
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AxisSupervisor.offlineSlaves Method

Offline the requested sequence of slaves in the arder given.

Namespace: CTC_Incentive
Assembly: CTC Incentive (in CTC Incentive.dll)

Syntax

Cc | VB | Tors

public bool offlineSlaves(
int[] slaves,
int num_slaves,
bool opt_slew,
ref int lastSlave

Parameters

slaves
Type: Int32[]
The array containing the sequence of slaves to offline.

num_slaves
Type: Int32
The number slaves in the array.

opt_slew
Type: Boolean
Slew option if slave is an axis device, false means immediate stop else will decelerate based
on value of 'stoprate’ axis property.

lastSlave

Type: Int32
The last slave device attempting to offline is stored here for reference should an error occur.

Return Value

crue if offline, fal=e otherwise. Alternatively IncentiveAxisSupervisorException If fails where ErrCode
i5 Axis. MOTION_FAULTS.
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AxisSupervisor.offlineAxis Method

Offline the requested axis

Mamespace: CTC_Incentive
Assembly: CTC_Incentive {in CTC Incentive.dll)

Syntax

c# | VB \ Ch

public bool offlineAxis(
int axis,
bool opt_slew

Parameters

axis
Type: Int32
The axis that should be offline, 1 to M.

opt_slew
Type: Boolean
Slew option, false means immediate stop else will decelerate based on value of 'stoprate’ axis

property.

Return Value

true If offline, £al=e otherwise. Alternatively IncentiveAxisSupervisorException if fails where ErrCode
is Axis.MOTIOM_FAULTS.
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AxisSupervisor.onlineSlave Method

Online the requested EtherCAT device. The inputs will begin returning valid data.

Mamespace: CTC_Incentive
Assembly: CTC Incentive (in CTC Incentive.dll)

Syntax

ct | VB | B

public bool onlineSlave(
int slave,
bool restartMSE

Parameters

slave
Type: Int32
The EtherCAT slave number that is assigned to the device.

restartMSB
Type: Boolean
If true, and slave is an axis with an MSE that existed when placed offline, the first MSE will be
restarted.

Return Value

true if onling, £al=e otherwise. Alternatively IncentiveAxisSupervisorException if fails where ErrCode
is Axis.MOTIOMN_FAULTS.
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AxisSupervisor.onlineSlaves Method

Online the requested sequence of slaves in the arder given.

Namespace: CTC_|Incentive
Assembly: CTC Incentive (in CTC Incentive.dll)

Syntax

cH | VB | T

public bool onlineSlaves(
int[] slaves,
int num_slaves,
bool restartMsB

Parameters

slaves
Type: Int32[]
int array of slave node number to online.

num_slaves
Type: Int32
The number of slaves nodes in the array.

restartMSE
Type: Boolean
If true, and slave is an axis with an M5B that existed when placed offline, the first MSB will be
restarted.

Return Value

true if online, £alse otherwise. Alternatively IncentiveAxisSupervisorException if fails where ErrCode
upper 16 bits is slave number and lower 16 bits is Axis. MOTIOMN_FAULTS. If slave number is 0 then not
valid, was a timeout or similar error.
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AxisSupervisor.onlineAxis Method

COnline an axis that was offline temporarily.

Namespace: CTC_Incentive
Assembly: CTC_Incentive (in CTC_Incentive.dll)

Syntax

c# VE C++

public bool onlineAxis(
int axis,
bool restartMSB

Parameters

axis
Type: Int32
The axis that should be online and initialized, 1 to M.

restartM5sB
Type: Boolean
If true, and an MSB existed when placed offline, the first MSB will be restarted.

Return Value

true if online, false otherwise, Alternatively IncentiveAxisSupervisorException if fails where ErrCode
is Axis.MOTION_FAULTS..

4 If you would like to know the slave # of a particular axis you can reference that axis property
dwSlavelD Additionally, if you would like an axis to always be assigned to a specific drive reference the
W{aGraAaz2y EAFaQ OI LI md.fBe carefulinfien @k larklie@adihga drivéFandiaker a
dzaAy3d GKS FtAlF&a FSIFGdZNBZ R2y Qi Ayaidltt | ySg RNAZ
more than one drive assigned the same axis humber.

4 Onlining is device dependent and oslyould be used in a production environment after extensive
testing. Cabling and topology cgreatlyaffect your installation.
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Offline/Online Example

Below is an example of a network with the first slave device being the Omron EtherCAT JunetiG@. GX
The slave devices are daisy chained on each port, 5 are available, each acting as a separate network
segment. An A/B switch would exist on each segment, P2, P3, and P4.

_I\)(D<DJ—(/)‘
ﬂ
D < O — (n > 0 < 9 — (n

Master IN

3

P1

o< —0)
%

_ oom<m—(n‘
B © o < v — (n

Omron
GXJD6 P3

EtherCAT
Junction

R

With the example configuration we could execute the offline on each slaagioup (P2, 3, or 4), followed
by disconnecting the network with the A/B switch, and then powering down that group for service. To
bring it back online simply power the devices back up, once stable reconnect the A/B switch, and then

execute the online miod.

int[] slaves = {5, 6, 7}
int lastSlave = 0;
offlineSlaves(slaves, 3, true, ref lastSlaveffline the 3 slave devices, slew first if axis

X 9GKSNY !¢ OFroftS RA&AO2YYSOUGSR @Al k. agAioK:
X ASNIAOS A& LISNF2NY¥SRX
XLR2BSdzZL) 2FFEAyS RSOAOSas 02yySOl 9GKSNY'!'¢ OFof

onlineSlaves(slaves, 3, trug);Online the 3 slave devices and restart any first MSB.

4 Due to the sequence in which a string of devices can be powered on and fluctuations in power the
network must be disconnected (Ethernet A/B switch) prior to turning off downstream devices and only re
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connected after the devices have stable power. Failure to cycle power in this manner can cause packet loss
and faults on the main EtherCAT network.

Master Redundancy

In some applications redundancy is important. Incentive currently supports both a Secondary Master
(warm backup) and a Redundant Master (or Ring) simply by selecting the proper user option within the
QuickBuilder EtherCAT Explorer.

95! EtherCAT User Options = O X

Module PDO Cycle Time: ’1 mS v \

Add at:
Total Virtual Axes: (0 | @ Beginning (O End

[] Retry forever until expected devices online.

Advanced Parameters

PDO Timeout: [0 |uS PDO Retries: [0
Powerup Delay: |0 ‘seconds Init Retries: [p
Verify Delay: E seconds

[[] Secondary Master [[] Redundant Master

Status:  |User Options refreshed.

cl)J ggg;‘; Refresh Cancel

Secondary Master (Warm Backup)

A warm backup is when two EtherCAT Masters are placed on the same network, using different embedded
t/ Q&8 2NJ I YAE 27F |y SYoSRRARtharQAT Vagté modul@ nemastef is 6 A
designated a secondary mastvia the QuickBuilder EtherCAT Explorer Options dialog, by default the other

is the primary. Upon enabling each will listen for the other and if not seen on the network it will take
control and become the EtherCAT Master. Should one fail the otheawtdimatically reset and restart the

network in a few seconds. It is up to the user to sync their application software to know how to handle
recovery. Once the failing master has been replaced it can be powered on and will once again monitor for

any failires, seizing control should it occur.

4 This is a warm restart which means the system will undergo a reset and restart. It is not possible to
detect failure in a running system and keep the system running since it is impossible to know the trajectory
of running servo motors.
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Redundant Master (Ring)

A redundant master (ring or loop) allows for operation to continue, unstopped, should a cable be
disconnected or cut. Each slave controller has a fast port closing feature on its IN and OUT ports which
allow data to be looped back should the tahlisconnect. When using a loop wiring scheme only one
embedded PC system is needed, with 3 Ethernet ports. One Ethernet port is used for the main house
network and the other two ports as EtherCAT Master Ports. The primary master is connected naoomally,

the IN port of the slave. Each slave is daisy chained as before except on the last slave device the OUT port
is connected to the backup Ethernet port. That port will act as the redundant master.

In a normal sequence the network packet goes in andofeach slave device, data placed into the packet

by each slave. The backup Master Ethernet port will then receive the data and act like a slave device itself,
transmitting the received packet back to the primary master. When the daielaks the primay master

will see the MAC Address of the slave device instead of the backup Ethernet port and know it is
disconnected. The primary master then immediately sends its original packet out the backup Ethernet port
to communicate with the remaining slave dess on the other side of the loop.

In the loop scenario both Ethernet ports are always active and there typically is a 90uS delay in packet
propagation. The EtherCAT network will remain operational, even controlling servos, with a single
disconnect anywére after the first slave device. The network can even startup and initialize properly with

a broken cable. A warning message will appear on the 10 console as well as in the log buffer when a cable
problem occurs. In order to repair the cable the netlwahould be shut down in an orderly function.
Typically it is not possible to just replace the cable and have the network stay operational durkg plug

has been observed that a number of slave devices do nopen their ports properly unless iaitialized,

thus preventing hot cable repair. Sometimes it works, most of the time the network will fault. Incentive
software is designed to handle the hot cable replacement.

EtherCAT Master

TX Unit

RX Unit

Slave 1 Slave 2

Normal Operation, second Ethernet port loops data back to first
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EtherCAT Master

Cablehas broken some slaves on left port, others on redundant Ethernet port.

4 Restoration of the broken cable is not supported during operation due to slave limitations. When a
single cable failure does occur operation will continue normally for all slaves.

Removal of CTPLC_1 or CTECAT 1 for Standalone Operation

Both CTPLC_1, ®Llogic, and CTECAT 1, EtherCAT Master can be used as standalone products,
independent of each other. By default the installation procedures include the setup for running both
products working in unison.

When running the EtherCAT Master in standalone raf)en the Master interfaces with a Windows
program directly via the APl and QuickBuilder is not present. In this mode we can run on a single core with
just the EtherCAT_Master.rta program running, being driven by the Incentive API. It is assumedthat tw
cores have been reserved for Incentive and you wish to remove CTPLC 1, freeing it up for Windows
operation.

Begin by invoking the INtime Configurator, right clicking on the olive green INtime icon and selecting INtime
Configuration:

CTPLC 1 (stopped)
CTECAT_1 (stopped) »
Start All

Fault Handler

Show event notifications
v Autostart this icon
About INtime

Select Node Margement:
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@ INtime Configuration Panel *
Select the INtime component that you want to configure E
Node Development  Miscellaneous  License Manager
& Tools
INtime Device
Manager
Export Settings Import Settings
Exit Help

z

O
N

hyOS UKS b2RS alylF3SYSyd aONBSYy | LILISIFNA asSt
LINE YLIWGSR &! NB e2dz adzaNBKEY
INtime Mode Management
=4 INtime Nodes System  Kernel  Network Autoload  Advanced
=- M Local: INCENTIVEZ
*& CTECAT_1 5 Kemel
e CTPLC 1 Start automatically Mo
Processor core 3
Kemel memory (in MB) 256
Kemel memory mode Extended Virtual and Physical Memony
Kemel Clock Rate {in us) 500
05 extensions 0
Round Robin Time Slice {in ms) o0
Round Robin Priority Threshold 140
Spin Control Threshold in ms 3000
Debugger COM Part NONE
Debugger Baud Rate 5600
New Node Rename
Close Save Help
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- EF N
-8 INtime Nodes System Kernel Network Autoload Advanced
-8 Local: INCENTIVEZ
@ CTECAT1 B Kemnel
- CTPLC 1 Start automatically Mo
Processor core 3
Kemel memory (in MB) 256
Kemel memory mode Extended Vitual and Physical Memory
| Kemel Clock Rate {in us) 500
IMtime Cenfiguration Panel L
o Are you sure you want to completely remove node "CTPLC_1"7 3
Yes No
T
New Node Rename Remove
Close Save Help

A A o= 7 A v A -~ - A 7
{StSou uKS /¢9/ 1 ¢ym Yy2RS YR OKIy3 u
INtime MNode Management - Windows restart required *
M
B-2F INtime Nodes System Kemel Network Autoload Advanced
- Local: INCENTIVEZ
L. CTECAT 1 = Kemel
Start automatically Mo
Processor core 2
Kemel memory (in MB) Automatic
Kemel memary mode 12
Kemel Clock Rate (in us)
05 extensions 4
Round Robin Time Slice (n ms) g
Round Robin Priorty Threshold 7
Spin Control Threshold in ms
Debugger COM Port Mone
Debugger Baud Rate 5600
Processor core
The processar core used by the kemel
New Node Rename Remave
Close Save Help
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INtime Node Management - Windows restart required x
=& INtime Nodes system Kernel Network Autoload Advanced
=M Local: INCENTIVE2

Start automatically No
Processor core 3 B
Kemel memory (n MB) 256
Kemel memory mode Extended Vitual and Physical Memory
Kemel Clock Rate (in us) 100
0S extensions o
Round Robin Time Slice (in ms) 50
Round Robin Priority Threshold 140
Spin Control Threshald in ms 3000
Debugger COM Port None
Debugger Baud Rate 5600

Processor core

The processor core used by the kemel

New Node Rename Remove
Close Help

Clo® the Node Management screen and exit out of the INtime Configuration Panel. You will be prompted

to reboot for the changes to take effect. Prior to rebooting we want to remove any bridged network

' RILJG SNE @ Ly@21S WhLISY g digiag\dh the network] trigy iddd of sing Sy G
Control Panel:

Treubleshoot problems

Open Network and Sharing Center

~ F1 g 11/2/2016 EI

%% Network and Sharing Center
4 Ef » Control Panel » Metwork and Internet » Network and Sharing Center

View your basic network information and set up connections
Control Panel Home
View your active networks

Change adapter settings
Rk Access type: Internet
Change advanced sharing ctc-control.com

- HomeGroup: Ready to create
settings Private network P -

Connections: I Ethernet 4

Change your networking settings

dﬁ;- Set up a new connection or network
= e up a broadband, dial-up, or VPN connection; or set up a router or access point.

=41 Troubleshoot problems

Diagnose and repair network problems, or get troubleshooting information.

wAIKG Ot A0l 2y GKS ONARRISR ySGg2N] FRIFILIWGSNAR FYyR
network adapter and the TenAsys Virtual EthdrAdapter:
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E‘ MNetwork Connections -

NN ﬁl s Control Panel » Network and Internet 5 Network Connections v O Search Network Cor
Organize » Disable this network device Diagnose this connection Rename this connection Wiew status of this connection Change settings of this connection 55
— Eluetooth Network Connection — Ethernet - Ethernet 2 - Ethernet 3
-‘.-ﬁ' Mot connected ‘.!}' Enabled, Bridged l:-f' Disabled ._-}'. Network cable unplugged
o e it
x Bluetooth Device (Personal Area ... @7 Realtek PCle GBE Family Cont| & Disabl bdapter (2. 3K e TenAsys Virtual Ethernet Adapter
isable
Ethernet 4 — Wi-Fi
Stat
—J| ctc-control.com ';.,E Mot connected i s
Microsoft Network Adapter Multi... 3 edﬂ Dell Wireless 1707 802.11b|g|n Diagnose

G Remove from Bridge

Create Shortcut

) Delete

% Rename

o Properties

,2dz YIe y2g NBo220 e2d2NJt/ o6& A
you exited the Configurator:

(0p))
(0p))
O
[N
>
<
L
€
(V)]
Q)¢
Q
N
<

Local Mede Configuration

In erder for your changes to take effect, you will need to restart the system.
Would you like to restart the system now?

NI NBo22GAy3I 2LSY GKS LbGAYS /2yFAIdzNI GA2Y ty
y2i FraairdySR (2 LbiAYSXxQs astS00 wb2Qy

INtime Configuration Panel

Processor core 4 is not assigned to INtime and cannot be used by
Windows, Do you want to correct this?

wSGdNYy G2 GKS LbdAYS b2RS alyl3asdysSyd aONBSYy F3FAy
now has 3 cores and core 3 is assigned to CTECAT_1:
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INtime Node Management X

=& INtime Nodes

H System  germel MNetwork Autoload Advanced
=M Local: INCENTIVEZ

% CTECAT 1 = :\Iindo-s interaction _ ~
Maox concur mert NTX request: 64
RSL search path C:\Program Files B8]\ Mtime*\network7
Strict path RSL loading Mo
Time of day update {in seconds) 300
Windows bug check interception Do Mot Trap Windows Bug Check Excep
Hardware v

Processor Used by Memory size ~
1] Windows 16060MB
1 Windows
2 Windows
3 IMtime: CTECAT_1 256MB
4 (not used)
5 (not used)
[ (not used) v

New Node Rename Remave

Close Save Help

To execute in standalone mode make sure a file cdirCAT_Master_Only.txt exists in th&5300PC
directory. Contents of the file do not matter, it is just checked for its existence. You may now run your
application under full control of the CTC_Incentive API, without QuickBuilder or its CTPLCs4. proce

4 In some cases it is desirable to only run the Incentive 5300 PLC process and not EtherCAT Master.
For instance when only using serial ports and/or protocols such as Modbus. This can be done by placing a
file called 5300PLC_Only.txt in tha3300PC dactory and only starting the CTPLC_1 node. CTECAT 1
node can be deleted if desired and a single core used as explained previously . The presence of the file will
remove any error messages when CTECAT 1 is not detected at startup. When using only tB€PLC_1
virtual network bridge is not removed as it was with CTECAT _1.

QuickBuilder Programming and Atomicity

This is just a quick recommendation of something to think about as you structure your QuickBuilder
program and your system architecture. Accessdoables, whether normal registers or variants, is atomic
and protected during read and write access. Also when writing a QuickBuilder program things within a
conditional or loop { } are protected from having other QuickBuilder threads from accessirgaiine
variables. Where subtle problems can occur is in the simple instance of writing something like this with
inline code:

i =i+1;

Now that may seem straight forward and is protected between QuickBuilder threads but if you have

somethingonthenetwdr 2 NJ @Al GKS !t L LRl1AYy3I WAQ gAGK | @I fc
82dz GKAY]l Al YAIKGD [/ 2yEARSNI GKS aAddd A2y 6KSNJ
GKSY ITRRa | m G2 Al odzi & SERMNSHS2 M0 102 yS & Sl an 2MNB RY 6.

2T GAYS WAQ gAff 0S n o0dzi GKSYy GKS NBadA# il 2F v b
last for the full arithmetic formula unless it is between QuickBuilder tasks. A waydthisnis to have the

network or APl write public variables that are not involved in QuickBuilder calculations and have
QuickBuilder access those variables at the beginning of their calculations, copying them to internal
variables.
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Some Common Issues and Resolutions

Shutdown and Restart Leave Power Switch Lit

Some computers have a problem with the INtime environment with Shutdown and Restart where Restart
actually attempts a Shutdown and Shutdown does close Windows but the power switch stays lit. Only way
out of this is to hold the power switch for 5 seconds to completely shutdown. This was recently observed
on a Dell Optiplex system. An easy resolution to this is a registry change:

HKEY_LOCAL_MACHBESTEMC urrentControlSéServicesrtif\Parameters
Change Flags from 0x05 to 0x25.

Bridged Network Fails after Windows Shutdown

This problem is a bug in some Windows 10 network drivers. We have noticed doing a Restart of Windows
works fine but some computers after Shutdown you cannot communicate tongentive environment via

UDP or TCP where we share a network controller with Windows (TenAsys virtual adapter). When Windows
does a Shutdown it actually saving a memory image and not doing a full reboot. In doing so it is not
properly saving the bridgedietwork information. The resolution is simple, have Windows do a full
shutdown (not a fast boot which is default) so a fresh memory image is loaded. The solution to this issue is
RSO At SSkrtup ¥nd Betwdrk Gonfiguratién 8 SOG A2y @

Disk Cachenotf ul |y fl ushed during | Ntime menu 6.

. @ RSTFlLdzZ G0 6KSy @&2dz aStSO0 w{aG2L) 'ffQ FTNRY GKS L
millisecond notification before stopping. During this time we shut the program dowm tiéags up, and

flush any open files to disk. It is necessary to set this to a larger value to properly allow for system cleanup.
9ALISOALFTffe 2y fFNEHSNJ LINPANFrYa GKAa OFy OFdzaS I LN
on the hard dive. Future releases of INtime will allow for an adjustment to this shutdown time but for now

the registry must be modified after installation. CTC recommends a large numberlkeséconds to

ensure cleanup of the environment. The following informatwill provide a resolution to this problem.

From TenAsys registry chanddtime version 6.1.17004

Adda DWORD parameter named StopPendingDelay to the registry under
HKLMSOFTWAR®Wow6432Nod&TenAsydNtime\RtKernelLoader.  StopPendingDelay spesifighe

number of milliseconds to wait between the KERNEL_SHUTDOWN_PENDING and the KERNEL_STOPPIN
notifications. The default is 500 milliSec. The delay will come into play every time one or all INtime nodes is
stopped (via the tray icon, command line or grammatically

Suggest making 000 or10000 (set to decimal
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m’ Registry Editor
File Edit View Favorites Help

v | | WOWB432Node ~ || Name Type Data
Apple Inc. ab] (Default) REG_SZ
Beckhoff 9] AdjustForDescriptorSizes REG_DWORD 0x00000000 (0)
Ela:st::n fﬁ]hllowHighSpeedClock REG_DWORD 000000001 (1)
Clients I!'_.%J CheckConfig REG_DWORD (00000001 (1)
Control Technelogy Corp. 28] DriverName REG_SZ Wrtif
Control Technology Corporation 5| Freefbovebshd REG_DWORD (00000800 (2048)
Cygnus Solutions 2| FreeBelowAbstit REG_DWORD 000000000 (0)
e-5TUDIOSettings S_PJKerneIImage REG_SZ C:\Program Files (88)\INtime\INtime bin
GnuWin32 I;'_SJPciInterruptMap REG_BINARY 001f0015001F01 1300 1F 021200103 1000 14 ...
Google #¢| ReserveComPortMask REG_DWORD 000000000 (0]
HMS StopPendingDelay REG_DWORD 000002710 (10000)
Innovasys
Intel
Khronos
Macromedia

Macrovision
Malwarebytes Anti-Exploit
Microsoft

Microsoft Corporation
MozillaPlugins

Ntpad

MNuance

NuGet

NVIDIA Corporation
ODBC

Policies

PreEmptive Solutions
Rainbow Technologies
Realtek
RegisteredApplications
Samsung Magician
SubMain

TeamViewer

v TenAsys

s | INtime
ConfigurationPanels
Console

Distributed System Manager
FaultHandling
INcome

IMtime Explorer
IMtimeClockSync
INtimeTCP

- Network?

[ Modes

o NTX

MNiDII
RTApplLoader
RtKernelLoader
Version

Volatile Environment v
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From TenAsyBNtime version 6.3.8220(or newer)d KS LbaGAYS /2y FTAIdzNF G 2N KI & |
{G2L) 58fle¢ F2NJpnnn o6p aSO02yRaA0 TIRCAS2):0K y2RS 6/

INtime Mode Management X
_55 INtime Nodes System  Kernel Metwork Autoload Advanced
- Local: PROTECH1

:-c? CTECAT 1 =l Windows interaction ~

:-c,? CTPLC_1 Boot mode Dedicated
Max concument NTX requests 64
RTA search path C:\Program Files {x86) INtime bin;C:\Pro...
RSL search path C:\Program Files {86\ MNtime\ \network 7
Strict path RSL loading Mo
Time of day update (in seconds) 300
Pending Stop Delay (in miliseconds) 5000
Windows bug check interception Trap Windows Bug Check Exceptions

=I Hardware
Decane O Vo M
| nnnnnnnnn HlmmdA b Mlmmn s mimm

GPF6s (Exception Faults)

General Protection Faults (GPF) are a way for a program to notify the user that something wrong has
occurred. These can be turned off but in the case of Incentive we have left them enabled to ensure proper
operath 2 y ® LIy2NAy3a GKSY O2dz R Ol dzaS | GKNBIR G2 Tl
times, during an upgrade or through some unique implementation they can occur and when do it can be
difficult to determine why. With the help of a tool lted INtime Explorer, Incentive can locate the thread

in which the GPF occurred as well as the process. This is useful information when reporting a problem to
help lead to a quick resolution.

Ly GKS SEIFYLXS 0St2¢6 LyOSyi(in®S “BNBREé YSEDBABR2YV2TF
purposes. Upon execution the following occurred:

€

4 fault ocourred:
Mode:  CTECAT_1
Ewception: 023100 [Divide by Lero Exception]

P : [EtherCAT_Master.rta)
AThread:  0x3633
firk: FO0441.380.

Select one of the options below to specify how the fault should
be handled.

Debug Options: Run Options:

Wersian: |gnaore Excephion
IMtire Spider
Delete Process

Analyze Erception
Help
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¢tKS GAGES Ay GKS DtC alea Ad A& FNRY (GKS LINRINIY
Exception with a Thread ID of 0x3f88, circled in red. Ierotd find out what the Thread name is the
INtime Explorer program must be run:

m Get Help ~
Life at a glance Play and explore
Get Office

Groove Music Monday

0

e

Microsoft Edge

Intel
INtime
; Fault Handler Dell
s Graphical Jitter Display -
INscope
Installer Overview

INtime Configuration

© e =
INtime Explorer =/ b g

Graphical Jitter INtime
SupportAssist Display Configuration

;| INtime Help

2 L 8

INtime Help Evaluation Tool INtime Explorer

INtime Quick Start Guide

s INtime Status Monitor

2 frype here to search (h ™ ﬁ - E

Once invoked one of two nodes must be selected depending upon which failed. EtherCAT_Master.rta is
the CTECAT_1 node. 5300PLC.rta is the CTPLC_1 node. Make the ssectmurested by INtime
Explorer either when first invoked or via the File menu:

'E\, IMtime Explorer - [CTECAT_1]

™[ File | Edit View Tools Window Help

&l & Open.. Ctri=0 |33 (i |
E Close
I—i—, Load RT app ary"
'stem”
1 CTECAT_1

pal Objects Manager”

BEIHEE ver for INtime Build 182"
YC\EtherCAT_Master.rta”
e rermree—orrerogroe Files (BB INtime\bin'rtintex.rta"

Next expand the EtherCAT process as circled in red below:
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@\ IMtime Explorer - [CTECAT_1]

@ File Edit Wiew Tools Window Help

a B Le XD &S (i )

=&

-4, 0f28 CLIB "Shared C Library"

[]---@ Ofal RTDSM "DSM Subsystem”

[]—--@ 1018 R?GOB55MGR "Global Objects Manager”

48 1320 IWIN32 "lwin32 helper for INtime Build 1

G
= imeibin'rtintexrta”
..... % 0262
2 K8y SELI yRSR 282dz 6Aff a4S8SS I+ ydzYoSNI 2F GKNBIR ylI

thread serves a purpose with the execution of Incentive:
Q. IMtime Explorer - [CTECAT_1]
@ File Edit View Tools Window Help

@ BB Le XRFAD O
EI@ 0258 Root Process
w48 0f28 CLIB "Shared C Library"
@ Ofal RTDSM "DSM Subsystem”
@ 1018 R} GOBS5SMGR "Global Objects Manager"
G- 1320 IWIN32 "lwin32 helper for INtime Build 182"
[EMCA 1028 EtherCAT "C:\5300PC\EtherCAT Master.rta"
&2 1ef8 ECAT_main
%. 2a18 rsc_Muotion
-2 2b40 DPTEvent
Sy 2058 DPT_Sh_Thr
&2 2b33 BG_MSE
-2 2b90 MSB_MGR
-2 2b88 SY5_MGR
-2 2bal PROP_MGR
&2 2bb0 DP_MGROD
-2 2bcl DP_MGRO
-2 2bd0 DP_MGRO2
-2 2bel DP_MGRO3
-2 2bf0 DP_MGRO4
-2 2c00 DP_MGRO5
& 2¢10 DP_MGROG
-2 220 DP_MGROT
- 2¢30 DP_MGRO8
-2 2c40 DP_MGRO9
-2 2¢50 DP_MGR10
-3z 260 DP_MGR11
- 2¢70 DP_MGR12
-2 2c80 DP_MGR13
-2 2¢90 DP_MGR14

Scrolling down to the thread id that matches the exception the name of the thread can be identified:
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"\ INtime Explorer - [CTECAT_1]
@ File Edit WView Tools Window Help

R R I (i)

&. 37b0 WReq_Mon2 ~ RT_Object information for RT handle 3f28
&. 37b8 RReq_Mon3 Object type = 2: Thread
%. 37c0 WReq_Mon3 Thread iz suspended because of an exception
., 378 Ry AP Static prio 134 Dynanic pric 13
% £s hegues Container proc 1dz28 Interrupt level Hone
-8 3228 lie1g0 Ezcept mode 3 Except handler 0280:1785c
% 3230 Jielgl Last RT Error gooo Hot an iwin32 thread
% Jeal R¥Thread SEH_start fEEEEEEL SEH_trans gooooooo
SEH_flag oo
i 3eall TuhsyncThrd Stack =ize 48 KB Stack used 2 KB (1056 bytes)
-3 308 ECAT Mai
&FbDTXPD ID Thread state: Error code= 00008100 (Divide by Zero)
& - CS:EIP= 1ef3:00441380 S5:ESP= 1d53:03%6as24
P 170 DS = 1d53 ES = 1d53
o 2200 FS = 0b1o GS = 0ooo
EAE = 0ooooo2d EBX = 0oooooona
P 2208 ECZ = 00000001 EDZ = 00000000
P 2310 RSC Mgr ESI = oooooooo EDI = oooooooo
P 228 EBF = 03%96aste Flags = 00013202
.rP 2a38 Current instruction
... 2362 DPT Event 1ef3:00441380 £77ded idiv dword ptr =s:[ebp-0xiC]
€ 268 DPT_Even 1e£3:00441383 834520 nov dvord ptr ss:[ebp-Ux20]. cax
(¥ 2270 DPT Resv 00 12£3:00441386 c745£c00000000 nov dword ptr ss:[ebp-0x04]. 0=00000000
-.-(P 2a78 DPT_Resv_01 1ef3:0044138d ba2d002480 nov eax, 0=8024002D
(P 2280 DPT Res 02 Ho accounting information
-9 2a88 DPT_Resv_03

¢CKFIi KAIKEAIKGSR F02@0S Aa GKS (GKNBFR Ol fatupaf9/ ! ¢ ¢
EtherCAT. The right frame shows details of the fault, with the Thread state detailing the cause. When
contacting technical support, knowing the name of the thread and the reason of the fault is very useful in
determining if it is a bug in therpgram, a user ggication, or operating system.

Running INtime 6.1 applications on 6.3 (PC_Realtime versus PC_Realtime6_3)

A new feature in QuickBuilder allows programs to betkasl PC_&atime or PC_Ratime6_3 (Compiler

property of controller) PC_Batime applications will run on TenAsys INtime 6.1 anfl.3, the difference

is the libraries the application is linked to when translated by QuickBuilder. For future migration it is best

to move towards INtime 6/8.4 given that is the latest supporteckvision by the manufacturer. When

running 6.1 (PC_Realtime) translated programs within g66lZnvironment the memory type must be set

G2 G9EGSYRSR ANIdzaté¢ 2y GKS {eaidsSy o SAGKAY |
CTPLC_1 and CPHCI1.

INtime Node Management x

=& INtime Nodes

! System Kernel Network Autoload Advanced
-8 Local: KEVKABYLAKE

¥ CTECAT .1 = Kemel

K'." CTPLC_1 Start automatically Na
Processor core 2
Kemel memaory {in MB) 256

Extended Vittual and Physical Memory

Kemel Clock Rate (in us) Mo extended memol
05 extensi E:ctended Virtual Memo
Exiensions Extended Virtual and Physical Memory

Round Robin Time Slice (in ms) T
Round Robin Priority Threshold 140
Spin Cortral Threshald in ms 3000
Debugger COM Port Naone
Debugger Baud Rate 95600

z

2 K8y odAtd Fa t/ywSttdAYScwo GKS YSY2NR (8L Aa a
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INtime Mode Management =

-4 INtime Modes
- Local: KEVKABYLAKE
@ CTECAT_1 = Kemel

System Kermel  Network Auto Load  Advanced

o K." CTPLC_1 Start automatically No
Processor core 2
Kemel memory {in MB) 256
Extended Virtual and Physical Memory
Kemel Clock Rate (in us) E; en‘ltjegd\?rd melnr:qor:.'
05 extensions ended Virtual Memo
Round Robin Time Slice {in ms) E:.dended e R
Found Robin Priority Threshold 140
Spin Control Threshold in ms 3000
Debugger COM Port None
Debugger Baud Rate 9600

Note that QuickBuilder programs translated with PC_Runtime6_3 can not run on a 6.1 environment. Also
any network messaging using gobsrenot compatible.

Using Socket Sessions with TCP Serial, Mod

When using a lot of Network connections it may be necessary to increase the number of available worker
threads available to the TenAsys INtime kernel. The default is 32 but this €dncheased as needed.
Typically for an extra 10 TCP serial ports and 10 Modbus a value of 64 is needed. If there are too few
threads you may see an error message of something'RkesIScope: AllocateRtMemory failed 2 NJ | a2 O
error 9 or 114 onhe Incentive PLC console. Thus far this has not been seen in an actual application and
could only be forced by creating 40 sockets and shutting down 20 of them every 5 seconds and then re
connecting over a mukilay period, about 15,000 cycles. Thisads the norm but is included here should

an application ever encounter a similar probleffo change the worker threads a file called loader.cfg must

be edited and the line kern.workers_max=32 changed as shown below:

I ™ 5 | etc
Home Share View
<« v. 4 > ThisPC » OS(C:) > ProgramData » TenAsys > INtime > CTPLC_1 > etc
=] Documents # A Name Date modified Type Size
&= Pictures 4 | | euitd File 1 KB
e | ] hosts File 2KB
EtherCAT " ip6actl.cfg CFG File 1KB
- | ipfw.cfg CFG File 1KB
| ipsec.cfg C 8 CFG File 10KB
PIOGIEIS | loader.cfg 1/28/2019%00AM  CFG File 4KB
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| loader.cfg - Notepad
File Edit Format View Help

INtime networking stack load time parameters

Interfaces to load

Can also be specified as stack command line parameters
istack.rta -i ven@ iel00m@
#net.interfaces=vend,iel00md

#
#
#
#
#
#
#

# Amount of memory allocated for stack buffers
vm.kmem_size=0x0

#

# Priorities are relative (less than or equal) to this

kern.maxpri=130

# Size of worker thread stack

kern.workers_stack=4096

# Number of pesistant worker threads in pool (# of simultaneous operations)
# Additional threads are created/deleted as needed but a stack performance
# penalty is associated with their on the fly creation.
kern.workers_max=64

# Number of seconds to timeout a worker > kern.workers_max
kern.workers_timeout=10

# Cache this number of UMA allocations

The security properties of theldi may need to be changed so that you have write permission. Aoy i
ever want to know how many sockets are being used by the system you can log into Incentive using telnet
FyR SESO0dziS (KS W3S ydzvraz2018G340 O02YYlIYyR®

Downgrading TenAsys INtime Run-time Versions (6.4 or 6.3t0 6.1)

It is very important that when downgrading an INtime Rime, for example for 6.3 to 6.1, delete the
installation directory after uninstalling. It has been found that any patches will be left in the directory and
could caus installation problems.

EtherCAT Device Manufacture and Product Codes Supported

A typical EtherCAT master system supports an XML based ESI file (EtherCAT Slave Information). Incentive
takes another approach which removes the complexity of an EtherGAdnsyrom the user. Rather than
randomly import and support complicated ESI files Incentive imbeds the supported and fully tested devices
within its software This allows for complete auttiscovery and configuration of devices that the user

knows will work. In some cases a manufacturer may release a similar product but with a different EtherCAT
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product code. Rather than not allow operation Incentive accepts an alternate product code file
(alt_productcodes.txtwhich can map these new devices to exigtidevices. This file ®ored in the
C\_systemiprograms directory antbaded during initializatiorenhancinghat which is builin.

The file format is free text where all lines not starting with DEVICE: are ignored, therefore comments may
be incluced. An example is seen below:

DEVICE: [MANUF_ID] = 1337, [PRODUCT_CODE] = 0x@28MM0IAR_PRODUCT_CODE] = 0x0220{NAME] =SigmaV Replacement

The above entry allows a Yaskawa drive with the product code of 0x02200008 to use the same
configuiation and settings as that already built into the Incentive product. The [MANUF_ID],
[PRODUCT_CODE], and [SIMILAR_PRODUCT_CODE] are required fields, all others would use that alread
defined unless overridden by the alternate product code file. Field#8adle are below, either decimal or

hex (0x) values may be usadd all must appear on the same line for the device defining

[MANUF_IDK Vendor ID from the EtherCAT ESI file (required).

[SIMILAR_MANUF_IQ] Vendor ID driver to wswithin Incentive, fom the table following this section
(optional). This is aly needed if mapping the [MANUF_ID] to a different manufacturer.

[PRODUCT_CODgYendor Product Code from the EtherCAT ESI file (required).
[SIMILAR_PRODUCT_CO{KEENdor Product Code driver tasethat is already defined within Incentive
from the table following this section (required).

[MANUF]¢ Manufacturer name to be displayed for this device (optional). This is only needed if mapping to
a different manufacturer.

[NAME]¢ Name to be disphged for this device when online (optional).

[GROUPE, Group this device belond@ T 5 NA @S DI GSglreaz {2adSyYy. { X 62LJ
[AINS]¢ Number of analog inputs

[AOUTSE Number of analog outputs

[DINS]¢ Number of digital inputs if this device is a sedrive. Estimate only, actual is limited to 32.

[DOUTSE, Number of digital outputs if this device is a servo dri&stimate only, actual is limited to 32.

[SERVOS&] Number of axis available, 1 or 2 depending upon the driver mapping to.

[STEPPER&NOt currently used.

[COUNTERSE]Not currently used.

Incentivebuilt-in Manufacture and product codes

Manufacture MANUF_ID PRODUCT_COD NAME GROUP AIN AOUT DIN DOUT SERVOS
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Manufacture MANUF_ID PRODUCT_COD NAME GROUP AIN AOUT DIN DOUT SERVOS

ABB 183 0x000002bc MicroFlex Drive 6 3 1
el50

ABB 183 0x0000020 MicroFlex Drive 6 3 1
€180

ABB 183 0x0000021 MicroFlex Drive 6 3 1
el90

Adv Motion 189 0x012D0000 DP/DZ Drive 6 3 1

Adv Motion 189 0x01ZE0000 DP/DZ Drive 6 3 1

Adv Motion 189 0x01270000 DP/DZ Drive 6 3 1

Adv Motion 189 0x01300000 DP/DZ Drive 6 3 1

Applied Motion 1028 0x00000001 SSEC Drive 11 4 1

Applied Motion 1028 0x00000002 STF Drive 32 32 1

Beckhoff 2 0x044c2c52 EK1100  SystemBk 0

Beckhoff 2 0x044d2c52 EK1101  SystemBk 0

Beckhoff 2 0x04562c52 EK1110  SystemBk 0

Beckhoff 2 0xfa3052 H.1018 Digin 8 0

Beckhoff 2 0x07d83052 H.2008 DigOut 8 0

Beckhoff 2 0x0cle3052 H.3102 Analn 2 0

Beckhoff 2 0x0283052 H.3112 Analn 2 0

Beckhoff 2 0x0823052 H.3122 Analn 2 0

Beckhoff 2 0x0&163052 H.3142 Analn 2 0

Beckhoff 2 0x0&03052 H 3152 Analn 2 0

Beckhoff 2 0x0&a3052 H.3162 Analn 2 0

Beckhoff 2 0x0fc03052 H 4032 AnaOut 2 0

Beckhoff 2 0x10003052 H4102 AnaOut 2 0

Beckhoff 2 0x10103052 B4112 AnaOut 2 0

Beckhoff 2 0x101a3052 B.4122 AnaOut 2 0

Beckloff 2 0x10243052 B 4132 AnaOut 2 0

Copley 171 0x00000380 Accelnet SystemBk 8 3 1
AEP

Copley 171 0x00001000 Xenus Plus Drive 15 6 1
XB

Copley 171 0x000010b0 Xenus Plus Drive 22 7 2
XE2

Copley 171 0x00001110 Accelnet Drive 11 4 1
BEL

Copley 171 0x00001b0 Xenus Plus Drive 15 6 1
XH

Copley 171 0x0000130 Stepnet Drive 11 6 1
AEM

Copley 171 0x00001L30 Stepnet Drive 14 6 1
TEL

Copley 171 0x00001@0 Accelnet Drive 18 7 2
BE2

Copley 171 0x00001G0 Accelnet Drive 20 7 2
AE2

Copley 171 0x00001®@0 Accelnet Drive 26 7 2
SE2

Copley 171 0x0000160 Accelnet Drive 26 7 2
TE2

CTC Oxfffffffe Oxfffffffe Virtual Drive 0 0 1

CTC 0x0000®89 0x00000002 5300 PLC SystemBk 256 256 1024 1024 0

Delta Elec. 0x000001dd 0x10305070 ASDSA2-E Drive 6 6 2

Emerson 249 0x00040003 Unidrive SP Drive 6 3 1

Emerson 249 0x00040203 Digitax ST Drive 6 3 1

Festo 29 0x001706AC EMCAEC Drive 6 3 1

HMS 27 0x0000001b ANYBUS X Gateways 0
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Manufacture MANUF_ID PRODUCT_COD NAME GROUP AIN AOUT DIN DOUT SERVOS
MODBUS
TCP
HMS 27 0x0000003C ANYBUS X Gateways 0
PROFINET
HMS 27 0x0000003D ANYBUS X Gateways 0
PROFINET
HMS 27 0x00000032 ANYBUS-X Gateways 0
GTWY
Koganei 0x00000001 YS7K1 Sol SystemBk 16 0
Valve 16
Koganei 0x000000@ YS7K1 Sol SystemBk 32 0
Valve32
Kollmorgen 106 0x00414b44 AKD Drive 6 3 1
1Al 1416 0x00A00003 RCECT Drive 0 0 1
FMOD3
LinMot Ox4c4e5449 0x00960971 C1156DS Drive 0 0 1
XG0S
LinMot 0x4c4e5449 0x0096096F C1256DS Drive 1
XG0S
LinMot Ox4c4e5449 0x00960970 C1256DS Drive 1
XG1S
LinMot 0x4c4e5449 0x00960A4C C1456DS Drive 1
VS0S
LinMot Ox4c4e5449 0x0096096B E1450DS Drive 1
QNO0S
LinMot 0x4c4e5449 0x0096096C E1450DS Drive 1
QN1Ss
LinMot Ox4c4e5449 0x00960972 C1156DS Drive 1
XG1S
LinMot Ox4c4e5449 0x0096096A E1256DS Drive 1
uc
Maxon 0x000000fb 0x0m06050 EPOS Drive 1
Mitsubishi 2590 0x00000201 MR-J4 Drive 0 0 1
Mitsubishi 2590 0x0000@01 MR-B Drive 0 0 1
Mitsubishi 2590 0x0000@02 MR-B Drive 0 0 1
Mitsubishi 2590 0x0000@03 MR-B Drive 0 0 1
Mitsubishi 2590 0x0000@304 MR-B Drive 0 0 1
Mitsubishi 2590 0x0000@07 MR-B Drive 0 0 1
Mitsubishi 2590 0x0000@08 MR-B Drive 0 0 1
Mitsubishi 2590 0x0000@09 MR-B Drive 0 0 1
Numatics 0x000001el 0x00004733 G3 SystemBk 0 0 0
Numatics 0x000001el 0x00000580 580 SystemBk 32 0
Omron 131 0x0000m64 GXJC06  SystemBk 0 0 0
Omron 131 0x0000M65 GXJC06  SystemBk 0 0 0
Omron 131 0x0000M81 GXJCOeH  SystemBk 0 0 0
Omron 131 0x0000@82 GXJCO0eH  SystemBk 0 0 0
Omron 131 0x0000@AA NXECC203 SystemBk 0 0 0
Omron 131 0x0000@A6 NXECC202 SystemBk 0 0 0
Omron 131 0x0000@83 NXECC201 SystemBk 0 0 0
Panasonic 1647 0x511050A1 MINAS Drive 6 3 1
Parker Hannin 0x09000089 0x00010001 PDxxC Drive 0 0 1
Parker Hannin 0x09000089 0x00010000 iPM Drive 0 0 1
Parker Hannin 0x09000089 0x000100@ PDxxP Drive 0 0 1
PULSEROLLEF 73 0x00000491 MOTIONLI Drive 2
NX
Sanyo Denki 441 0x00000002 RS2E Drive 6 3 1
SMC Corp 0x00000114 0x01000005 EX600 SystemBk 0 0 0
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Manufacture MANUF_ID PRODUCT_COD NAME GROUP AIN AOUT DIN DOUT SERVOS

Series Sl
Unit
Turck 0x0000009c 0x00682D74 BL20 SystemBk 0 0 0
EtherCAT
Gateways
Wago 33 0x07500354 750-354 SystemBk 6 3 0
Yaskawa 1337 0x02200001 SIGMA 5 Drive 1
Rotary
Yaskawa 1337 0x02200002 SIGMA 5 Drive 6 3 1
Linear
Yaskawa 1337 0x02200301 SIGMA 7 Drive 6 3 1
Rotary
Yaskwa 1337 0x02200302 SIGMA 7 Drive 6 3 1
Linear
Yaskawa 1337 0x0220@01 SIGMA 7 Drive 6 3 1
Rotary
Yaskawa 1337 0x41313030 A1000 VFD Drive 6 3 1
Yaskawa 1337 0x53455333 V1000 VFD Drive 6 3 1
Yaskawa 1337 0x53455333 V1000 VFD Drive 6 3 1

4 Product Code mapping is only supported on PC platforms, not the 53601M3
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FOE (File Over EtherCAT)

QuickBuilder File Transfer

The QuickBuilderEtherCAT Explorer supports an EtherCAT protocol known as FOE or File over EtherCAT.
This protocol allows a means to transfer configuration and firmware files to slave devices on the network

using EtherCAT. Previously slave devices had to be manually taken offline and serial ports or other network
connections used to update manufacturer egfic information.
protocol and for the moment it is only available and tested on Copley drives. Mitsubishi also supposedly

Not all manufacturers support this

has support but it has yet to be tested and requires special firmware in their drives.

Only hcentive PC supports the protocol. It could be made available on the 5300 PLC but given its limited
storage abilities it is yet to be fully implemented. If the need arises it could be easily added. To invoke the
FOE transfer window you must first selébe slave device of interested followed by pressing the 'FOE

Transfer' button:

@7 EtherCAT Explorer: 'CTC'

=-wm CTC
EHy7] Module #1, Slot 1, M3-414 ETHERCAT SLAVE ONLINE NODE INFO:
Slave 1 [Axis 1], [Axis 2], Copley, Drive, TE2-050-07
Slave 2 [Axis 3], [Axis 4], Copley. Drive, XE2-230-20

tracking_pstate

Name
¥E2-230-20

COMPLETE (2
COMPLETE (2

2 Refresh Slaves Sort By Name

l%’ Read Configs = Create Config

%] Erase Config % License

>
,jJ User Options [£] FOE Transfer

2 Refresh Log Buffers
[E3 Clear Log Buffer
E@ Restart Network

E@ Restart Controller

“** Module #1, St 1
M3-414 ETHERCAT MASTER

INFO: Time: ~ 430.553, Slave Ref Scanning = 2, Cycle 1.0000 mS, [Dverhead 0.0578 mS, Min 0.0435 mS, Max 0.1544 m!

Adj Tick 0.59%5 mS, Comection -109 ns, Max Tick 05559 mS,
[Sync Emor 0.0084 mS, Min 0.0003 mS, Max 0.0115, Avg 0.0082], PDO pkt time 0.0000 mS, MAX 0.0264 mS.

INFO: Apr 04/12/18 14:23:10 (Time:
INFO: Apr 04/12/18 14:29:10 (Time:
INFO: Apr 04/12/18 14:23:10 (Time:
INFO: Apr 04/12/18 14:29:14 (Time:
INFO: Apr 04/12/18 14:23:14 (Time:
INFO: Apr 04/12/18 14:29:14 (Time:
INFO: Apr 04/12/18 14:23:15 (Time:
INFO: Apr 04/12/18 14:23:15 (Time:
INFO: Apr 04/12/18 14:29:16 (Time:
£

24.189). MAC Address - AD.36.5F.C6.AD F1

24.196), Licensed - Drives 16, DIN 256, DOUT 256, AIN 256, ADUT 256, OPTIO
24.201), AP Enabled...

28.385), Link speed: 1000M, duplex: FULL.

28.354), Starting EtherCAT Online Initiglization, Fimware Y1.87, 1mS control loop.
28 .359), Monitar for another active BtherCAT Master online

25.393), Primary Master bringing up the netwark....

29.576), Initializing POO's for 2 slaves...

25.887), PDO Init done, now Map all PDOs from slaves to 10 map.

~

The Controller Explorer window will then appear showing the default FOE storage directory
C\_systemfiles\foe. This, and additional subfolders is where files for transferuld be placed on the
Incentive PC. The Controller Explorer uses the FTP protocol to obtain a directory of the remote PC for your

presentation:
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@
@
File
=-em CTC
E1-{Z] Module #1, Slot 1, M3-4 | =& [seliGIEY ¥

Slave 1 [fuis 1], |4 B _system ~

Slave 2 [Axis 3], [A =] files -

B foe e

[[] XE2-3.08.cff e bytes
[ ¥E2-3.10.cff 17216221 bytes
y False
startup project \RAMDISKM\ECAT_SimpleTum_Dd
12
QuickBuilder X |z ~
Select the desired file ‘folder to upload to, or a ‘file’ for
download, then 'FOE Transfer’ button to begin transfer...
A
& Refresh Slaves | nead 0.0578 mS, Min 0.0435 mS, Max 0.1944 m!
l | [address PDO phd time 0.0000 mS. MAX 0.0264 m3.
| The host address of the contreller CEADF1
% Read Configs =3 N 256, DOUT 256, AIN 256, ADUT 256, OPTIO

1 slex: FULL.
%] Erase Config @ J “® Manage Keys | FOE opt password: I:I 2 Initialization, Firrnware_ V1.87. 1m$5 control loop.
[*0l  FOE Transfer FOEt 1 . [so000 & FtherCAT Master orline
-| = TrETLis: 1p the network...
=] aves...
,}QUserOptmns L I ‘E;r'[r_w_e_(t_e?"m_“- 1 o _~~aall PDOs from slaves to 10 map. hd
@ >

Upon opening a dialog box will tell you that if you select just a folder followed by pressing the 'FOE
Transfer' button then you will be uploading a file to that directory and will have additional forms which will
let you set any custom file names. The default is driveconfig.xml since at the moment all uploads are drive
configuration files. This may changse the protocol is more widely implemented. If you select a file
followed by the 'FOE Transfer' button then that is for download to the slave device. Note that you can set a
generic 'FOE opt password' (humeric only) and a timeout. Typically 60000 aoilliseor 1 minute is
needed as that is the length of time it takes for drives tdlash their firmware. Below is an example of
uploading a configuration from a drive. It may be used to download to other drives that may use the same
configuration (drivesettings per the manufacturer). First the folder to store the uploaded file into is
selected, followed by pressing the 'FOE Transfer' button:

=4
@
File
=-e™ CTC
-] Module 1, Slot 1. M3-4 | =€ Controller 2241 | F
Slave 1 [Ais 1. [ 5L _system - ~
Slave 2 [Ais 3], [A S files SfGoned
Bl name foe
[ ) XE2-3.06.cff El Volume Inio bytes
) XE2-3.10.cff capacity Okb bytes
deleted kb
9.l File Over EtherCAT Upload File Name Information - m] * 2
2 v
Mame to store uploaded file to:
Mame used by slave device: ‘dnveconﬁg |
E
2 Refresh Slaves - tead 0.0578 m3, Min 0.0435 mS, Max 0.1944 m¢
| | capacily ) ) 2D0 pkt time 0.0000 mS. MAX 0.0264 mS.
I The capacity of the volume this folder is mounted on 1C6.ADF1
E; Read Configs | |.gp N 256, DOUT 256, AIN 256, AOUT 256, OPTIO

{ lex: FULL
] Erase Confi % = hed FOE opt password: I:l # Intialization, Fimware W/1.87, 1mS control loop
¢ [l FOE Transfer | @ Delete FOE#i ] 50000 & EtherCAT Master online...
: IR 1p the network...
aves...
,j’JUser Options 1 ,E;r!t‘_eft_e?__..__.._. | e - &l PDOs from slaves to 10 map b
& >

A form will appear which allows you to change the default system file name from 'driveconfig.xml' to
somethirg else. The name used by the slave device defaults to 'driveconfig’ which is the standard for all
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drives. Upon pressing OK another dialog will appear giving you a summary of what is about to occur. Hit
the 'No' button to abort or 'Yes' to continue:

€@ EtherCAT Explorer: 'CTC - O x
Controller Explorer FOE Transfer to/from slave #2 -
@ C ller Expl FOE Transf fi | 2 O X
File
=-um CTC
7] Module #1, Slot 1, M3-4| 5% Controller 224l | =
B Slave 1[ds 1. [A| Bl _system = -
R 5iove 2 [fis 3. 4o B¢ files B General
EE ! name foe
[ XE2-3.06.cff El Volume Info bytes)
- capacity kb bytes)
[[] XE2-2.10.cff
deleted Okb
5 Dk,
CQuickBuilder )
(2) v
Uploading CONFIGURATION file to
‘C/_system/files/foe/driveconfig.xml’ with passwaord of 0"
and timeout of '60000" from slave device
using filename of ‘driveconfig'?
"
2 Refresh Slaves | = T ead 0.0578 mS, Min 0.0435 mS, Max 0.1944 m¢
_— ; ; | DO pkt time 0.0000 mS. MAX 0.0264 m5.
The capacity of the volume this folder is mounted on CR.ADF1
@ Read Configs s N 256, DOLT 256, AIN 256, ADUT 256, OPTIO
| — lex: FULL
[ Erase Config i Copyto. ||i) A FOE opt password: l:l Initialization, Firmware V1.87, TmS control loop.
|—| Oeer or Deslin . . & EtherCAT Master anline..
[P FOE Transfer | @ Lebdll] Urznon Dsslivg FOE timeout (ms): p the network...
Laves..
,JJJ User Options | |1 | ‘E;’,"”eded I -2} all PDOs from slaves to 10 map v
< >

Upon selecting 'Yes' QuickBuilder will interact with the remote Incentive PC requesting the file be

uploaded, the results will be displayed at the bottom of the form and the directory will be updated to show
the new directory:

@@ EtherCAT Explorer: 'CTC — ] B
@ Controller Explorer FOE Transfer to/from slave 22 - m} X
File
E=-em CTC
5 Module #1. Slot 1, M3-4| =& Contraller =4l |3
ok Slave1[fxis 1. [&| =) _system - 2
[ e D [ Al = files E General
Slave 2 [Axis 3], [A T
B foe modified 4/12/2018 7.05 FM
B criveconfig xmi name drivecorfig xml bytes)
D KE2-2.06.cF size 147kb bytes)
“[] XE2-3.10.cff
2
2 v
A
2 Refresh Slaves n ead 0.0578 mS, Min 0.0435 mS, Max 0.1544 m!
—— modified ] DO pkt time 0.0000 mS, MAX 0.0264 mS5.
| The date and time the file was modified C6ADF1
[ Read Corfigs | |ich N 255, DOUT 256, AIN 256, AOLT 256, OFTIO
| = lex: FULL.
3] Erase Config ER Copy to... ("] Mew Folder | e IMansg=feys | FOE opt password: l:l Inttialization, Firmware V1.87, Im$ cortrol loop.
[ FOE Transfer | @) Delete | Open on Deskiop FOE timeout (ms): 13'?:3‘;&5?3 online...
- Lives...
’J-D User Options B 2 ; I lng transfer ;ucce;sful‘lFl\e size _I 151182 -+ | all PDOs from slaves to 10 map ©
< >
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The highlighted file ‘dveconfig.xml' was uploaded and at the bottom of the form it says it was successful
and the file size was 151182 bytes. You can further select 'Copy to' to copy the file to you local
QuickBuilder PC and/or the 'Open on Desktop' button to open the fil@lipfor inspection. Below is 'Open

on Desktop' showing the file with the Microsoft Edge browser:

B =& | 8 C\Users\kevinCTC\Desl X | -

é % O ﬁh () filey//C:fUsers/kevin.CTC/Desktop/driveconfig xm

1]
[w)

]
b
=]
Il
=]
[=]

<?xml version="1.0" encoding="UTF-8"7>
- <DeviceConfig=
< !-- This section contains general info about the config file. -->
- <FileInfo>
<FileVersion=2.0</FilaVarsion>
<FirmwareVersion>3.06</FirmwareVersion>
</FileInfo=
< 1-- This section contains some options used when uploading the configuration to the drive —-=
<!-- Modify the settings here to control drive behavior on upload. Settings here effect following sections. -->
- <DownloadOptions>

<!-- Set this option to TRUE to ignore unknown parameters. FALSE to fail on unknown parameters. -->
zIgnoreUnknownParams>=TRUE</IgnoreUnknownParams:=
<!-- If true, all files in the flash file system will be deleted when the FileSystem tag is first encountered. -->

<!-- If false, new files will be added, but old files will only b
<ClearFileSystem >=TRUE</ClearFileSystem =
<!-- Set this option to TRUE if the file should only be loaded into a drive with the same product code --=

removed if a new file is added to the same slot. -->

']

<!-- as the drive that created the file. Set to FALSE to allow the file be loaded into any drive. —->
<MustMatchProductCode=TRUE </MustMatchProductCode>

<!-- Set this option to TRUE if the file should only be loaded into a drive with the same firmware version --=

<!-- Note that the firmware version located in the Identity section of this file is checked, not the FileInfo section. -->

<MustMatchFirmwareVersion=FALSE < /MustMatchFirmware\ersion:=
< /DownloadOptions=
< !-- This section gives information about the device that created the file. -->
- =<IdentityInfo>
<!-- EtherCAT/CANopen vendor ID. -->
<\VendorlD>0x00ab</VendorIlD>
<!-- Product code, identifies the drive model. -->
<ProductCode=0x10b0 < /ProductCode =
<!-- CRC of drive parameters contained in the file. -->
<Checksum =>0xf263a930</Checksum =
<ChecksumMethod=>0x01 </ChecksumMethod=
<!-- Firmware version of drive that generated the file. -->
<Firmwareversion=3.06</Firmwareversion=
< /IdentityInfo=

- <ParameterList>
- =ParameterGroup N="0"=
<!-- This group of parameters contains global settings shared by all axes on the drive -->
- <Parameter=
<VarlD=0x0070</VarlD =
<Mame=outd</Namex=
= Description=0utput 0 configuration</Description:=
<Index>0x2193 < /Index>
<Subindex>0x01<,/Subindex>
<Type>0UTCFG<,/Type:=
<Size>10</Size>
<Value=00017F00440000000000</Valuaz
<fParameter=>

To download a file it is very similar to uploading except the file is selected instead of the folder. If a .cff file
is selected (firmware) a notice Wappear that the EtherCAT network will be stopped prior to downloading
the file for safety reasons. Firmware can take up to a minute to flash to be patient. The status window will
appear with the results after flashing. If the .xml file is downloatthedh it is assumed to be a configuration
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file and the network will not be stopped. Be careful as the configuration file may change parameters within
the drive that effect operation.

Incentive API File Transfer

Thelncentive API Controller.Axis and ColirnAxisSupervisor classes batipportthe EtherCAT protocol
known as FOE or File over EtherCA8s with QuickBuilder,his protocol allows a means to transfer
configuration and firmware files to slave devices on the network

Transfers may be doneylaxis number (1 to N) as well as slave number using FOE_DownloadByAxis,
FOE_DownloadBySlave, FOE_UploadByAxis, and FOE_UploadBySlave. The dgmtalodoiis shown
below as reference:

AxisSupervisor.FOE_DownloadBySlave Method

Download a file to a slave device using the EtherCAT FOE protocol

Namespace: CTC_Incentive
Assembly: CTC Incentive (in CTC_Incentive.dll)

Syntax

C# | VB | C++

public bool FOE_DownloadBySlave(
int slavenum,
string slave_filename,
string system_filename,
ECAT_STATES opt_specialMode,
int ms_timeout

Parameters

slavenum
Type: Int32
The slave device number as designated on the network to be downloaded to, 1to N, depending upon pasition.

slave_filename
Type: String
File name as used on the axis (slave device).

system_filename
Type: String
File name with path as referenced from Windows.

opt_specialMode
Type: ECAT_STATES
Default to 0 for any mode, some devices must be placed in a special EtherCAT state mode depending on the file type, prior to transfer,
ms_timeout
Type: Int32
The maximum number of milliseconds to allow the device to be continously busy for. Sometimes re-flashing can cause long delays, up to 30 seconds.

Return Value

true if downloaded, £alse otherwise. Alternatively IncentiveAxisSupervisorException if fails where ErrCode is Axis.MOTION_FAULTS.
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AxisSupervisor.FOE_DownloadByAxis Method

Download a file to an axis using the EtherCAT FOE protocol

Mamespace: CTC Incentive
Assembly: CTC_Incentive (in CTC Incentive.dll)

Syntax

c#t | VB | C+v

public bool FOE_DownloadByAxis(
int axis,
string slave_filename,
string system_filename,
ECAT_STATES opt_specialMode,
int ms_timeout

Parameters

axis
Type: Int32
The axis to be downloaded to, 1to M.

slave filename
Type: String
File name as used on the axis (slave device).

system_filename
Type: String
File name with path as referenced from Windows.

opt specialMode

Type: ECAT_STATES

Default to 0 for any mode, some devices must be placed in a special EtherCAT state mode depending on the file type, prior to transfer.
ms_timeout

Type: Int32
The maximum number of milliseconds to allow the device to be continously busy for. Sometimes re-flashing can cause long delays, up to 30 seconds.

Return Value

true if downloaded, £al=e otherwise. Alternatively IncentiveAxisSupervisorException if fails where ErrCode is Axis.MOTIOMN_FAULTS.
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Note that if firmware is being rlashed the EtherCAT networnkust be stopped or at a minimum the slave
node that will be updated must be placed offliné request to stop the EtherCAT network can be made
using the AxisSupervisor stopEtherCAT() function.

AxisSupervisor.stopEtherCAT Method

Stop the EtherCAT network. MSBE connections will be cleared so best to close axis connections prior to this call. Usually used prior to FOE firmware download.

Namespace: CTC_Incentive
Assembly: CTC_Incentive (in CTC_Incentive.dll)

Syntax

C# | VB | C+x
public bool stopEtherCAT(
int timeout_ms
)
Parameters
timeout_ms

Type: Int32
Optional timeout in millisecoands, -1 is forever waiting for OFFLINE state, 500 is min value (0, 5000 recommended.

Return Value

crue if successful, false otherwise.
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To upload configuration files the FOE_UploadBySlat#©& UploadByAxis functions can be used:

AxisSupervisor.FOE_UploadBySlave Method

Upload a file from a slave device using the EtherCAT FOE protocol

Namespace: CTC_|ncentive
Assembly: CTC_Incentive (in CTC_Incentive.dll)

Syntax

ct | VB | C++

public bool FOE_UploadBySlave(
int slavenum,
string slave_filename,
string system_filename,
ECAT_STATES opt_specialMode,
int ms_timeout

Parameters

slavenum
Type: Int32
The slave device number as designated on the network to upload the file from, 1 to N, depending upon position.

slave filename
Type: String
File name as used on the axis (slave device).

system_filename
Type: String
File name with path as referenced from Windows.

opt_specialMode

Type: ECAT_STATES

Default to 0 for any mode, some devices must be placed in a special EtherCAT state mode depending on the file type, prior to transfer.
ms_timeout

Type: Int32
The maximum number of milliseconds to allow the device to be continously busy for. Set it to 0 for now, not used for uploads.

Return Value

true if uploaded, false otherwise. Alternatively IncentiveAxisSupervisorException if fails where ErrCode is Axis. MOTION_FAULTS.

C Copyright © 2016-2022 Control Technology Corporation 110
Document 951-534101-074



EtherCAT Applications Guide

AxisSupervisor.FOE_UploadByAxis Method

Upload a file from an axis using the EtherCAT FOE protocol

Namespace: CTC_Incentive
Assembly: CTC_ Incentive (in CTC_Incentive.dll)

Syntax

C# | VB | C++

public bool FOE_UploadByAxis(
int axis,
string slave_filename,
string system_filename,
ECAT_STATES opt_specialMode,
int ms_timeout

Parameters

axts
Type: Int32
The axis to upload the file from, 1 to M.

slave filename
Type: String
File name as used on the axis (slave device).

system_filename
Type: String
File name with path as referenced from Windows.

opt_specialMode
Type: ECAT_STATES
Default to 0 for any mode, some devices must be placed in a special EtherCAT state mode depending on the file type, prior to transfer.

ms_timeout
Type: Int32
The maximum number of milliseconds to allow the device to be continously busy for. Set it to @ for now, not used for uploads.

Return Value

true if uploaded, £alse otherwise. Alternatively IncentiveAxisSupervisorException if fails where ErrCode is Axis.MOTION_FAULTS.

4 Note that the maximum length system_filename string is 358 characters and the maximum length
slave_filename is limited by the device as well as a maximut2®by the Incentive API.

Enabling Diagnostics and EtherCAT Packet Collection (Wireshark)

More enhanced diagnostic messages are available when running the CTPLC and CTECAT applications. This
is set using the INtime Node Configuration. Select the Auto Load Application tab and edit the Parameter
line for the application of interest. Both CTPLC and CTECAT accept DIAG1 for more enhanced console
messages. CTECAT also accepts additional commands to save EtherCAT packets to a Wireshark compatible
F A S ¥ystemdil€\ncentive_ecat_trace#d LJO |, wkleBed¢# starts at 01 and increments to 16 each
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time EtherCAT is started (reseting to 01 after.1@}hree uniqueparameters are aailable for packet

collection:

1. PCAPSTARTUPONLY which will collect initialization packets but stop collection when the

network goes operational.

2. PCAP#i### where #### is the number of seconds to collect packets while operational

(PCAPO will collect forever).

3. PCAP_BACKTRA®@tch will record the last 512 packets each time EtherCAT stopis is
probably the most conservative withatige and results in about 62K bytes per file.

Be careful since your disk can fill up quickly since at a 1mS scan rate this is typically 5.55 megabytes/10

seconds of collection time with a base of about 3.5 megabytes for startup initialilzation.

example of running DIAG1 messages as well as collecting packets at both startup and for the first 20

seconds of operation. Note that each time the network is restarted the collected packets will be

overwritten. The file size will typically show Qtitit has finished collecting data.

-E8 INtime Mod
E “' ime Modes System  Kernel Network Autoload Advanced Legacy network Log
=& Local: KEVIM-INTIME
e CTECAT_1 Enable Auto Load
.8 CTPLC_1
Aute Load Application X Parameters
rta
Application Title | EtherCAT Master |
Full Path | C:\5300PC\EtherCAT _Master.rta | Browse
Hbintusb3.rta
Parameters | DIAG1PCAP10] |
Enabled
[ wait for Init complets Advanced
[Jwiait for User login
Dependendies
i Add
Mew Mode Rename Cancel Help ble Delete
Close Save Help

e
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Packes file storage location:

L

¥ THES

Home Share View
Cut Mew item ~ ]
* 0 : B X e v

.| Copy path -f:] Easy access =
Pinto Quick Copy Faste

Move Copy Delete Rename Mew Properties

access [] Paste shorteut 4 to - folder -
Clipboard Organize Mew
- v » ThisPC » Local Disk (Ct) » _system » files
~
-~ MName Date modified Type
v g Quick access
foe 4/12/2018 3:05 PM File folder
= Desktop * = . - - -
we Incentive_ecat_trace.pcapng 5/22/218 1253 PM  Wireshark capture...

* Downloads o

[ Documents #

Loaded into Wiresharkftps://www.wireshark.org):

‘ Incentive_ecat_trace.pcapng

File Edit View Go Capture Analyze Statistics Telephony Wireless  Tools

Help
am i@ RERes=f i EaqaaH
[l ‘Apph a display filter ... <Ctrl-/>
Ma. Time Source Destination Protocol

Length Info

Frame 1: 6@ bytes on wire (488 bits), 68 bytes captured (488 bits)

Ethernet II, Src: Private_@1:01:01 (@1:01:01:81:01:@1), Dst: Broadcast (ff:ff:ff:ff:Fff:ff)
EtherCAT frame header
EtherCAT datagram(s): 'BRD':

Len: 2, Adp @x@, Ado @x@, Wc @
Pad bytes:

oepe  ff ff ff ff ff £ 61 o1

@7 el o oo o0 09 02 00
/@ a@ 2@ 60 @@ @8 00 88
OUSE 2@ 9@ B9 o0 80 09 00 80

Typically the Wireshark file would be sent to CTC technical support for analysis.
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Additionalparameters, which may be uden addition to DIAG1, or independently, are available with the
CTPLC_1 node are:

DIAG2¢ Dump memory usage information during each log message.
DIAG3¢ Log TCPSerial thread connection information as connections are initiated and disconnected.
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CHAPTER

3] Incentive License Manager

The Incentive License Manager is used to generate licenses for all Incentive products
including QuickBuilder, real time Incentive PLC Logic, EtherCAT Master, and the Incentive
API. The license process if fairly simple andsists of receiving a License ID and
password from CTC for the products purchased. The ID and password are then entered
into the License Manager where it is validated with an online server and license file
created. The license will then be locked to tt@mputer you are using. By using an
online server licenses can later be refreshed for any purchased upgradesactivated should your
computer become damaged, demo times extended, etc.
Licenses for the redime EtherCAT environment require an addi@rproduct, the Incentive License
Monitor Service. It is a background service that is used to authenticate your license with thieneeal
EtherCAT and PLC environment each time it is invoked. QuickBuilder does not need the service to be
running since its a Windows based program and can validate directly.

Installation

¢tKS LYOSyuaA@S [AOSyasS alyl3aSNI Oy o6S AyaulffSR o@
file. Follow the prompts for installation and it is suggested you accept tfauliénstallation location as all

licenses will be store there once generated. You will also need administrative rights and Windows should
prompt you accordingly. Upon installation, should you need to run thetimea Incentive environment for
EtherCATO2 Yy i NR f &2dz 62dZ R YySE(G &4§LEOGI Ly OFSNB XIS 2 HANL
Programs menu. This will install a background license service. Installation is automatic and it will open up

a Windows dialog to run as administrator so the progrean be installed. The service will automatically

start upon boot and monitor for available licenses. If a license is updated the service will have to be
restarted for it to take effect.

QuickBuilder Licensing

QuickBuilder requires a license both as udlyf licensed product and in demo mode. Older existing
installations, which are only upgrading, use a different licensing technique and will automatically detect
that license thereby not requiring the use of the License Manager. In a new installatiold oo attempt

to execute QuickBuilder after installation a dialog box will appear warning of the license requirement:
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QuickBuilder x

License validation error code (licfile_Error) $200: License not
found - activation is required.

QuickBuilder X

@ Licensing Error: 7 (CANNOT OPEN FILE).

To update the license exit Quickbuilder and run the Incentive
License Manager.

If already have a valid offline license and upgrading ‘run as
administrator’ program

C\Program Files (x86)\Control Technology
Corporation\QuickBuilder\QBApp.EXE

the first time.

In order to activate invoke the Incentive License Manager from the Windows CTC Program Menu and click
Yes when prompted by the UsAccess Control prompt to allow changes to your PC.

8=l Incentive License Manager — X
License Selection
r t @ Incentive PLC Logic
c c (O Incentive EtherCAT Master
Control Technology Corp. O QuickBuider

No License Found.

PLC Logic Path: C:\Program Files\Control Technology Comporation\Incentive Licensing
\IncentivePLC_LicenseFile ffx

Activate Online Activate Offline I Manage License l Exit
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{ St SOG WvdzAi O1. dzAf RSN dzy RSNJ 41 KS W[ AOSyasS {S
85l |ncentive License Manager — X
License Selection
( ct c (O Incentive PLC Logic
(O Incentive EtherCAT Master
Control Technology Corp. @® QuickBuilder
No License Found.
Quick Builder License Path: C:\Program Files\Control Technology Corporation\Incentive Licensing
\QB_LicenseFile lfx
Activate Online ‘ , Activate Offline Manage License ‘ Exit
B8 Incentive License .
License Status
r Name Status
c !3' License 9200: License not found - activation is required.
Conti
No License Found.
Actions
lwantto... Using...
(® Activate a license or renewal. (® This computer's Intemet connection.
e (O Another computer's Intemet connection.
Proxy Settings
License Details:
License ID: ‘ lL
Quick Builder License
\QB_LicenseFile ffx Password: I 42N
| Installation ID: [ I
| Activate Online Installation Name: , | {Optional)
C‘: Copyright © 2016-2022 Control Technology Corporation 117
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/ ¢/ Ydza  &dzLJL) & @&2dz 6AGK | [ A
validation to be verified with the online server.

O
w»
<
Qax
(0p))

L5 FyR F t1I&

The online server is provided by a third party, SoftwareKey.com, whom handles the license validation. CTC
subscribes to their service to maintain its licenses. There are two types of licensesniie, land full. A
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