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 Class 1 Real Time Ethernet (RTE) according to IEC 61 784-2
* Brushless motor, nominal torque 5 Nm

* 18-bit real multiturn absolute encoder

* RD12A with integrated brake, braking torque 17 Nm

* For change-over operations and automated positioning systems

Suitable for the following models: General Contents
RD1A-P8-Txx-EP-... Safety summary 32
RD12A-P8-Txx-EP-... Identification 34
Mechanical installation 35
Electrical connections 39
EtherNet/IP interface 89
MODBUS® interface 172
Default parameters list 237

Lika Electronic e Tel. +39 0445 806600 ¢ info@lika.biz * www.lika.biz


http://www.lika.biz/

This publication was produced by Lika Electronic s.r.l. 2020. All rights reserved. Tutti i diritti riservati. Alle Rechte vorbehalten. Todos los
derechos reservados. Tous droits réserves.

This document and information contained herein are the property of Lika Electronic s.r.l. and shall not be reproduced in whole or in
part without prior written approval of Lika Electronic s.r.l. Translation, reproduction and total or partial modification (photostat copies,
film and microfilm included and any other means) are forbidden without written authorisation of Lika Electronic s.r.l.

The information herein is subject to change without notice and should not be construed as a commitment by Lika Electronic s.r.l. Lika
Electronic s.r.l. reserves the right to make all modifications at any moments and without forewarning.

This manual is periodically reviewed and revised. As required we suggest checking if a new or updated edition of this document is
available at Lika Electronic s.r.l's website. Lika Electronic s.r.l. assumes no responsibility for any errors or omissions in this document.
Critical evaluation of this manual by the user is welcomed. Your comments assist us in preparation of future documentation, in order
to make it as clear and complete as possible. Please send an e-mail to the following address info@lika.it for submitting your
comments, suggestions and criticisms.

KA


mailto:info@lika.it

General contents

USEI'S QUIE. ... 1
GENEIAI CONTRNTS......ooooeeee et s RRss SRR 3
SUBJECE INUEX ... eeeessesssssseseese s ssesses s ee s 12
Typographic and icON0graphic CONVENTIONS..............iuimmmmmsmesssssssssssssssssssessssssssssssssssssssssssssssssssssssssssssessans 15
Preliminary INFOIMATION. ...t 16
GlOSSArY Of EtNEINEL/IP tRIMS.....ooooooeeeeeeeeeeeeeeeeere s sssssssssss s ssssssssssssssssssss s sssssssssssenes 18
LiSt OF @DDI@VIATIONS........oeee st sss s ss s s s s s s 27
RETEIEINCES. ...ttt eeeeeeesssssss AR RR RS RRRRRRR 28
Gl0SSArY OF MODBUS TRIMS.......ooooorecerrrrrrrrrrrrrrennerrssesrseessssss s 29

T SATELY SUMMAIY..u ittt ss s n s s nsn s e n s s en e nen s e s e nn s s s nnses 32
R S Y 1l 750D SO sO SO DS OO TS O O OOSOTOON 32

1.2 EIECTIICAI SATRTY.ouuurreeeeeeecieiees sttt ssss s ssss s ss s ss s s s s 32

1.3 MECHANICAI SATELY....oovoveeeeereceisisssseesssiees s ssss s 33

2 o 10N ) T o T 34
3 Mechanical INSTAllAtioN.......c s n s s nsn s s e s e nna 35
N o 1T o 00 1T L T 39
4.1 Ground connection (FIgure 1 .and FIGUIE 2) . eeeeeeeeeeeeesesescseeeeeeeeeeeeeeesssssssssssssssssseeeeeessssssssssssssseeeeee 40

4.2 Connectors (FIGUre 4 and FIGUIE 5] mmeerereeoseeeeeeeeesssssseeeesssssssssesessssssssssssesssssssssssesssssssssssesssssssssesessenes 40
4.2.1 POWET SUPPIY CONNEBCTON ovvrrrrrrrrrrerrrrerreeresesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssees 41

4.2.2 EtherNet/IP interface connectors (PORT 1 .and PORT 2).oveeeeeeeeeoeeeemeeeeeeeeeeeeeeeeeeeeeemesessssssseeseeeenn 41

4.2.3 Inputs [ output + MODBUS RS-232 SEIVICE POIt.cmeeeeeereeeeersseeeerssseeeessessseeessssssesssssssssesssessseeee 42

4.3 Network configuration: topologies, cables, hubs, switches - Recommendations...........c.ccceveeen... 43

4.4 MAC QN0 [P QUAMESS...oouueeseeeeveeeesseeesssssseesssssssssssessssssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssns 44

4.5 EENEINET/IP NOUE Do eeeeeeeeeeeeeeeeeeesesesssssssseeseeseessessssseseesssessssssesssssssssssssmsesessssssssssssesssssseseseeeessessenesseees 44
4.5.1 Setting the N0de 1D Via SOTTWAIE. ... ereeeeereceeeeeeesssssss s eeeeeeesesssssssssssssssssssssssssssesessssensees 45

4.5.2 Screw plug for internal access (Figure 4 and FIQUI 6).........eeeeeceessseeeeeeeeessssseeeeeeesssnssseeseeee 45

4.5.3 Setting the node ID via hardware (DIP A rotary SWItChes).....o.eceeoooeveeeeeesssseeeeeeesssssssennee 46

4.6 LINE TOIMMINGTION cotttttttttttuasssrseeeeeeeeeeessssssssssssssss s sessssssssss R RS 47

4.7 Diagnostic LEDS (FIgure 4 and FIGUIE 8) .. mmwweeereessseeeeeeeesssssesseeessssssssssseesssssssssseesssssssssseeseesessssssssssssseees 48

4.8 Preset [ JOG DUTONS (FIGUIE O)..overrroieeeeeeeeeesseeeeeeeeessseseeeeeesssssssseeesssssssssseeesssssssssseesssssssssesessssssssssssssssssnnnns 51
4.8.1 JOG + and JOG = BULLONS (FIGUIE 9)..ooroooeeeeeeeeesseeeeeeeeesssssseeseessssssssseessssssssssseessssssssseseessssssssseeessss 51

4.8.2 PRESET DUTTON (FIGUI® Q) oeeeeeeeeeeeseeeeeeeeesssseeeeeeesssssseeseeesssssssssseessssssssssseessssssssosseessssssssseeessssssseseseseeeseee 52

LI O 1 T Q7 £ T T 53
5.1 Quick setting and Main FUNCTIONS........ureeeeeiesseeeesesssssssessesssssssss s ssssssssssssssssssssssesssssssssssssessssssssssssssness 53
5.1.1 SEtiNg the NOAE QUAIESS...........cceeuvememseeeeeeseeeeeeessssssssssssssss s sssssssssssssssssss s ssssssssssssssssssnsssssnens 54

5.1.2 SEtting @ CUSTOM FESOIUTION cuuurmiveeeveeeeeseeeeessseesssessssss s sssssssssssssssssssssssssssssssssssssssssss s s 55

5.1.3 Reading the abSOIULE POSITION ......curreeersseesreecesssssessessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssess 55

5.1.4 Setting and eXECUTING the PrESET. ... reeeeeeeueemmmssrsreeeeeeeeseeeeeessssssssssssssssesessssssssssssssssssssssssssssssesesssn 55

5.1.5 SAVING JAT8 . .cuuuuereeeeeiseeesceesssseeseecssssse s ssssssssesssssssss s 56

5.7.6 RESTONNG OETAUITS..oeeeeeeeeerse e eeeeceeeeeessssssss e seeesessssssssss e sssssssssss s 56

5.2 ADOUL LIKG CTUBTOIS.ouuuitreeeeeeeeeeeeeeeesessmssss e eesssssssssssssssss s sssssssss e 57
5.2, NETWOIK IAENTITY orroeeeerreeeeeeeetsese s essessssesssssssess s ssss s ss s sssss s ssss s sss s s s ss s s 57

5.2.2 Network and commuNICation SETLINGS.........uuereeessssssesesessssssssssessssssssssessssssssssssssssssssssesssssssssansess 58

5.3 Configuring the actuator with Studio 5000 V30.00 from Rockwell Automation........cccoeveuune...... 58

5.4 MAC QUATESS...oouutrereeessssseeseeeesssssssesesssssssssssessssssssssssesssssssssssss s sssssss s sssssss s ssss s sssssss s sss s sss s sssnness 59

5.5 Actuator installation under Studio 5000 design eNVIFONMENT.......c....ccceeeeeemmmmmmssereeeeeereeeeeeesesssssssnes 59



5.5.1 DESCrIPTION OF the EDS fll€..umuuuuuuuueereeueeeesmmeemssssesssssessssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssssssssssssnseee 59

5.5.2 Configuring the network interface controller (NIC) of the computer......eeeeeeeeeeeereeeee 60
5.5.3 Networking the PC and the CONTIONT. ... rrerreeeererneereneeeeessseessssesessssesssssssssssssssssssssssssssssssssn e 63
5.5.4 CONTIGUITNG ThE AEIVET ceuvtrieerreeeeeeeeeeeecesssssesessessssssesessssssssssssssssssssssssssssssssss s ssssssss st st sssnsses 63
5.5.5 STAItiNG @ NEW PrOJECT....ccuuuuuuemssesseeeeseeeeeeesessssssssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 65
5.5.6 INSTAlliNG ThE EDS Fil...vvvoeeeeereeeeeissseeeeecessssssesssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssessssssssssssssnssss 66
5.5.7 Defining the commuUNICAtION PAtN.......crcceeesreeeeeeesisessseecssssssssssesssssssessssssssssssesssssssssssessssnsees 67
5.5.8 Adding the actuator 10 the PrOJECT. . ceceeeeeeeemms e eeeeeeeseeceessssssssss s eeseeseeessssssssssssessesss 69
5.5.9 Checking the COMMUNICATION .....cuuureeeceeeesseeeseecessssseeessesssssssesssssssssssesssssssssssesssssssssssesssssssssssssssnns 71
5.5.10 Downloading the configuration to the CoONTroller ... eeeeeeeeceeeeeessemss e 72
5.5.11 CoNTIQUIING the QCTUATON ...uurereceeeesieeeeeecssssseseescsssssssesesssssssssessssssssssssesssssssssss s sssssssssssssssssssssnness 72
5.5.12 How to create a sample program and SeNd Parameters... ... eereeeesssmeeseeeessssssesseesens 73

ST 1Tt 0 82
8.1 WOTKING PIINCIPIE.cortvveeeeeeeeesssssrrsseeeeeeeeesssssssssssssssssssese e ssssssssssssssss s sess s 82
6.2 MOVEMENTS: JOG AN POSITIONING crvveeeeerrrrmmmsrreereeeeeeeeeesssssssssssssssssessesessessssssssssssssssssssssssssssssssssssssssssssssssssssssnees 83
JOG SPEEUA CONTIOLcrrrieerrrrreeereeseesssssssssee e ressssssssssssss s 83
Positioning: POSItION AN SPEEA CONTIOL.uuuuuuuuuuuuuummreemmmeeeemmseesssesesssssessssssssssssssssssssssssssssssssssssssssssssssssssssssesssseees 84
6.3 Digital INPULS @NA OUTPUL..cuuuuerreeecrreceessssssssssssseesesessessessssssssssss s sssssssssssssssss s sssssssssssssssssnsssssses 85
6.4 Distance per revolution, Preset, Max delta pos | Positive delta and Max delta neg / Negative
@ T et eeeeeesseerreceeesss e eeesessss e seees s8R R R 86

A S ¢ (TS A TS A L T L 6 2 [ 89
7.7 INEOAUCTION 1O EENEINET/IPueoooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeessssesseeeeeeeseeesesssessssesessssssssseseseessssssssssmsesssssssesesssesessssssneeee 89
/2 O 400 0TI 89
7.3 CIP and INternational StanGards. ... eececeeeeesmmmsssssseeeesesseeesssssssssssssssssssssssssssssssssssssssssssssssssssssssnnns 89
7.4 EtherNet/IP adaptation t0 ClIP........ e sssesss s sssssssssssssssssssssessss s ssssssssssees 90
7.5 TNE PRYSICAI LAYCT ourteeeeeeeeeeeteee st sssssssssssss s ssss s ssss s s s ss s s ssnnes 91
7.6 TNE DA LINK LAYEI oeeeteeerreeeeeesmseeeeeeeessssseeeeeessssssssseseesssssssessssssssssss s ssssssss s ssssssssssssssssssssssssssssssssssssesssssenees 92
7.7 ELNEINET AATA PACKETS oirrveeeeteeerreceisssesesecessssssesessessssss s ssssssss s sssssss s ssss s sssssssss s ssssssssssssssssnnees 93
7.8 The Network and TranSPOIT LAYEIS. ... rrreeeesssssssmsssssessssssesssssssssssssssssssssssssssssssssssssssssssssssssssssanees 93
7.9 Upper Layers: Objects, Services, and Application Data. .. eeeeesneeeesssssseeseesssssssssesssssssssneens 95
7.9.1 EENEINEL/IP SEIVICES. .o eeeeeeeeeeeeeeeeeeseee e eeeeeeeeesseseesessssssesesesseeseseesssssseeessssssssssssssssssssssssssseessssssesseeseesseneseees 95
7.9.2 Simplified EtherNet/IP Object Model OVEIVIEW.....coc..ccvreoeveeeeeesssssseseeessssssssssessssssssssssssssssssssen 95
7.9.3 Exposing Application Data WIth CIP................eeeececeeessssssssssssssseeseessssessssssssssssssssssssssssseseees 95
7.9.4 Types of EtherNet/IP comMmMUNICATIONS.......cvvccrssieeeeeeesssssssseeesssssssssssssssssssssssssssssssssssssssssssssseeees 98
7.9.5 TYPES OF EtNEINEL/IP UEVICES...oorosseeeeeeecessesseeeeeessssssseeeeesssssssssessessssssssssseesssssssssseessssssssssesesssssssssssssssse 99
710 ODVA s sessssss s ssssss s s s s RSR RS RRRR 99
71T EDS FHI8.ceeeeeeeeeeeeesss e eeeeessssssssssss e 100
712 OB OCT LIDTAIY e eeeeeeeeeesssss e eeeeesssssssssss e 100
7.12.71 Class OTh: 1d@NTITY ODJECT......urereeeiesiseeeseeesssssseessssessssssessssssssssssssssssssssssssssssssssssssssssssssssssnssssnenes 103
OT =0T ROVISION.ceeeeerresrseeeeeesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssses 103
071-02 MAX INSTANCE......ooreevrerreereserreseessessessssesssssssssssssssssesss st ssss st sssssssssssasassssssssssssssssssnsssans 103
0T-03 NUMDBET OF INSTANCES...ovouueeeeerrreeceeeesssssssssssesssssssssseesssssssssssss s sssssssss s ssssssssssanes 103
OT=01-0T VENUOK ID...oueeeeeereeeesesreeeesseseeesssssessssssssssssssssssssssesssssssssssssssssssssssssessssssssssssssssssssssssssssasssans 104
070702 DEVICE LYPEC..eerrrreeerrrimmmmsssssssssssssssseeeesssssssssssssssssssssssssssesssssssssssssssssss s sssssssssssessesssssasessenss 104
0T-0T-03 ProdUCE COUC.....rrrrrerrrrnnreessssssesssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssens 104

0T =0T 204 REVISION....ccoteurrrrreeeeemssseeseeessssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssasssssssssssssassssssssssssassssssssssses 104

0T =0T =05 STATUS....oocrrrrreerrrerssesseesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssens 105
VWD eeeeeeeeessssss e R0 105
CONTFIGUIBT. ..ovveeeeeesesseeeeeeeeeeececesssssssssss s sssssssssssssss s ss s s 105
EXTENUCA BOVICE STATUS...ovvueuurrreeeeereeeceeeseesssssssss e sesssssssssssss e ssssssssss st 105

N OF FECOVEIADIE TAUIT ettt ees e se s se s e e esesese s ne e s eessesesee st s e eeeneenennean 105



MINOT UNTECOVETADIE TAUIT oottt ee e ee e s eee e eeeeseeseeaseeseeeseeseesesseesesseesesseesseseane 105

MajJOr FECOVEIADIE TAUIT......oeoeeeeeeceeeee st sssesssss s ssssss s ssssss s sssssss s ssssssssss s 106
MajOr UNFECOVETADIE TAUIT ...t eeeeeessss e seesssss s sssssssss s ssssss st 106
0T-01-06 SErial NUMDBEK.........oooeeeeerrrrsseenenrrereeeessessssesssssssssssssssssssssssssssssssssssssssssssssssssssssssesssssssassssenes 106
0T-071-07 ProdUCT NAME.....ereeeeeeestesseessssseee s esssssssssssssss s sssssssssassss s sssssesssssases 106
7.12.2 Class 02h: Message ROULET ODJECT.........uurreceeeieseseeesssssesssecesssssssssssssssssesssssssssssssssssssssessssnnes 107
7.12.3 Class 04N ASSEMBIY ODJECT...uuuuuurrereeeececeeeseesssssssssseseesseseeessssssssssssss s ssssssssssssssssssssssssssssssseees 108
0407 REVISION...cccoeeueerreceeeesssseereeesssssssessseessssssssessssessssssssessessessssssssssssssssssssssassscssssssssssessssssssssessssssssssssessessess 108
0402 MAX INSTANCE....ovveeerreeeeerreeeeeeseessssssssss s esssssssssssssss s R R RS R 108
7.12.4 Class 06h: Connection Manager ODJECT......vwuuureeeeessseenseeeesssssessseessssssssssssssssssesssssssssssnnees 12
7.12.5 Class 64h: APPIICAtiON ODJECT.....uuwwwwueeeeeeereeverereereeeerrsssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesseee 113
B4-0T REVISION......eceeeeererreceeeessseeseecesssssseeseesessssssssessessssssssssesssssssssssssssssssssssssssssssssssssssssesssssssssssssssssssssesssssns 13
64-071-07 CONTIOI WOKU.....reeeeeeeeetemmrrrsseesesesssseeessssssssssssssss s sssssssssssssssssssssssssssssssssssssssesesssssessess 114
JOG Attt eeessss s RS R R RRRS R R R R R R R 114
JOQg ettt RS 114
SOt eeeeeeeeessssssss R 115
ATGIIM TS rereeeeeeessesssss e eesssssssssssssss RS 115
INCIEMENTAL JOG.uuuttirrrreeiriireeesecesssseessssessssse s sssssssse s sssssss s ss s s 115
@I e eeeeeeeseeemmmmemmmmsmmmmeem e 115
T B GBI CY e reeeeeeeteesss e eeeeesesssssss RS 116
SAVE PATAMETES....oovuuureeeeeesssseesseeessssseessssssssssssessssssssssssssssssssssssss s sssssss s ssss s ss s s s s 116
LOAA AETAUIT PAIAMETEIS...ouueeeeeueeeeeeeeeeseeseesssesssssssssssssssssesssssssssssssssssssssssssssssssssssssessesssssssssssssssssssssssessssssssssssses 116
SETTING TN PIBSET. . eeeerereeeeeeeessssss e seeeesssssssssss s R R 17
REIEASE @XIS TOTQUE..uumerrerrerreessssieessssssssseee s ssssssssssssssssss s 17
DU e eeeeeeesesmssss R Rs AR RS £ £ RRRRRRR R 00 17
BraKE GISADIE... . eeeeeeeeee e eeeeeeesss e eeeeeeesss e eesssss e sees s 118
64-01-02 TArget POSITION......oeeeeeeeecercernrmrmssssessssssseesesssseeessssssssssssss s ssssssssesssssssssssssssasssssssesssssessens 18
64-071-03 STATUS WOK....ooooeeeeeeeereeeeeceeeseessssesssss s cessssssssssssssss s sssssssssssssssssss s sssssssses 19
AAXIS TN POSTTION cottreeeeeeeeemssssssseeeeeeeeeeeeeessssssssssssss eSS 19
AXIS BINADIEH...eeeeeeee s eeeessss e eeeessss e eesssss e 19
SWW TIMIE SWITCI Aot eeeeeeeeeeeeeessssssss s sesssssssssssss R 19
SWW TN SWITCI =t eceeeeeeesssss e seeesssssssssssss st st 119
AL eeeeeeeeeesss e essss s AR R 120
AAXIS TUNINING treeeettrseeeeeeeessssseseesessssssssesessssssssssessssssssssssesssessssssssssssssssssssssssssssssssssssesssssssssssssssssssesssssenssssnnsssas 120
EXECUTING @ COMMEANTL.rttitrireeeerrerereeeessseeeeeeeesssssseseesesssssssesssssssssss s ssssssss s sessss s ssss st ssesssssssssns 120
Target POSITION FEACNE....cuuuueeerrrreereeeeeesessss e sesssssssssssssss s 120
BUTTON T JOQ A erreeeeeemmeeeeeeeeesssseeeeeessssssseseseesssssssseseesssssssss e sessssssss e ssssssssss s ssssssss s sssssssssesssssesssssesessns 120
BUTTON 2 JOQ mertrreeeeeteeseecessssessecesssssss s ssssssss s sssssss s sss s st 120
BUTTON 3 PIESET. .o eereceeeemseeeeeeeessss e eeesssss e sessssss e ess s 121
PUVIME STUTBTION.otttttttrreeeeeeeeeeeeeeessssssssssss s sessssssssssssss s 121
IIN T e bR RRR e sRR e ssRR e nens b nen 121
IIN 2 eeeeeeeess s 121
IIN' 3 eeeeeeessm s eesessssssssssss e RS RRRRRRRrn 121
64-0T1-04 REAI POSITION......eceeeeeeerreceeeeererreceeessssseseecessssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssensess 121
64-01-05 Distance Per REVOIUTION........orrceeeessenrececeesssssnssssssssssssssssssssssssssssssssssssssssssssssssanes 122
64-01-06 POSITION TOIEIANCE....coceeeeeeereceeeeeererceeeenreeesreeeeesssseeseeeessssssssssscssssasssessesssssassesssssssesaseees 122
64-071-07 SETLHNG TIME....ereeeeeeeeee s reeeeeecesesssssssas s ssssssss s ssssssssas st 122
64-01-08 MaX TOHOWING CITON .o ssssssssssssssssssssssssssssssssessss 123
64-01-09 ProportioNal QAiN......ceeeeemsimsssesesssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 123
64-01-0A INTEGIAl GAIN....orrrrrierereeccrrceemermmsmseessss st sse st srass 123

B4 =0T 0B ACCICTATION ..ottt seeseesee e e sesseeasesseesesseeasesseeasesseeasessenesesesen 123



B4 =0T =0C DOCEIETATION oottt eese s eesseeeseseseeessese s eemseesseessessseeneeseesseesseemeseeneneneens 123

64-0T-0D MAX HEITA POS..eumrrrreceeemrrrrrreceeemsrreseeeeessassseesseeesssssssesssseessssssessssesssssassssssessssssssssesseessssssssesseees 124
64-01-0E MaX dEITA NEQ.....osrreeereerrrrnrreessssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssenses 125
64-071-0F JOG SPEEU.....ooveeeeeeceecreersssssssssesssssssessssssesessssssssssssss s sssssassssss s ssesesssrsssees 126
64-071=10 WOIK SPEEU......oooomeeueuuumrrirrrsessseseeeessssssssssssssssssssssssssssssssssssssssssssssss s sssssssssssssssssssssssssssssess 126
64-0T-11 COUNT AI@CTION. ...ttt s st s s s saass s s s pas 126
B4-071=T2 PrESEL.....ooeeeeeteesercetsseresetsresse st ssasssssssasesssssassssssssass s ss s s st Rss st s s ss s ss e 127
G401 =713 STEP JOGuruuuuuuuuurrrrrrrerreeeeeeessssssssssssssssssesssseseesesssssssssssssssssssssssses e eesssssssssssssssssasssssssssessssssssasesssssns 127
64-01-14 Network controller Serial NUMDET.......ooocooeeeeecesseeeeeeetesseessesssssessessessssssesesens 128
64-01-15 Network controller Firmware Major......eeeceeeeeeeeeessssssssesssecsssesseessseeseens 128
64-01-16 Network controller Firmware Minor.....oreecesssseessssssssssssessssssesssssseenes 128
64-01-17 Network controller Firmware Build............eeoeeeeeeeeeeeeveseeseeee s 128
64-01-18 POSITION OFFSEL.......coeeeeereeesreeeetesreeesesestvessesssssssssssesssssssssssssssssssssssasssssssssssssssssssssssssssssssseess 128
64-01-19 Real SPee [FPM] ...t ssssssssssesesses s ssssssssssssssssssessss s 128
64-01-1A Electronics Temperature [Cleeeeeeeeeessesseesseseeeeeeeeeeesssssssssssssssssssssssssseneee 129
64-01-1B Motor TEMPErature [*Cll.eeeeeeeeeeeeeesssssssssssseesessessesssssssssssssssesssssssssssssssssssssee 129
64-0T-TC REAI CUITENT [MA] oot eeeeeeeessssessesesssssssesssessssmssssssssessssmssssssssesssmssssssssesssmsseses 129
64-01-1D FOlloWing rror [PUISE].........ueeceeeeeeeceeeesecccessseseeeeeeeeeeessssssssssssssssesssesesssssssmsssssssssssssnssseeee 129
64-01-1E Positive Limit SWitch [PUIS] ..o sssssssssssssssssssseeneee 129
64-01-1F Negative Limit SWitch [PUISE].... oo ssessseeeeneeeeeeeesessssssssssnnensssseessessseee 130
64-01-20 Parameter Error LiSt. o rcececssssesnssessssssssssssssssssssssssssssssssssssssssssssssssssssssssassssnanss 130
64-071-2T AlQIMS LISttt svesess st ssassesssssasssssssssesssssasssssssasesssssasassssasassaassas 131
MaChiNg data NOT VALIG.... et eseeeessssss s essssss s sssssssss s ssssssssss e ssssssssss s 131
FIASN MEMOIY ©ITON .oooeeeeeeeeeee et seseseessssses s sssss s sssss s ssss s s sssseessssssenssssss s sssnenees 131
COUNTING I IO ttttteeeeeeeeeeeeeesssssssss s ssssssssssssssss s s s R R 131
FOIOWING BITOT e eeeeeeeeeessssss e seessssssssss s R R0 131
AXIS NOL SYNCNTONIZE.... oot ssss s b sss s s sss s sssenens 131
TAGET NOT VAIIH.eii et eeeeseessssssss e 131
BN TG RINCY oottt sss s RR R 131
OV I CUITEN T ovveerreeeeeeeessseeesseesssssse s sssssss s ssssss s sss s s RsssRRsss R 131
ElECtroNiCS OVEITEMPEIATUIE ... eceeeeeeeeeeeeeesssssss e seseesssssssssss s ssssssssss st 131
MOTOT OVEITEMPEIATUIC..evvvveeeereeererersessssssssssssssssssessssssssssssssssssssssssssssssssssesssssessssssssssssssssssssssssssssssssssssssssneseees 132
UNOEIVOITAGE e eeeeeeeeeesssss e eeeeeesssssssssss s RS 132
NEEWOIK TIMEOUL.uuueeieereeeeeeeeeseeeesessseessee s sssssss s ssssssss s sssssss s sssssss s sssssss s sssssss s s 132
HAIl SEQUEBNCE oo 132
OVEIVOITAGE e eeeeeeeeeessssse e eeeeessssssssssss e RS0 132
Lo O e\ Yo [ | OO 133
64-01-23 Application controller Firmware VErsioN........eeconsssssessssssssssssesssssssennes 133
64-01-24 HardWare VEISION.......comeeerrisssessessnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassanases 133
7.12.6 Class F5N: TCP/IP INtErface OBJECt .o mmmvvreeesoseeeeeeeessssseeseeeesssssssseeeessssssssseessssssssssesesssssssssssssssssse 136
F5=0T REVISION......oreeesreseettessesressessessssssssessssssssesssssssesssssssssssssssssassssssssssssssssassssssssassssssssasssssssssssssssssnssssassanas 136
F5-02 MaAX INSTANCE.......coovveereenrreerriessssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssesssens 136
F5-03 NUMDBDEY Of INSTANCES.....eeevveseeseeetttessesnsesssessssesssssssssssesssssssssssssssssssssssssesssssssssssssssssssssssssnns 136
FB=0T707 STATUS...oueeeeeeeeeeteeeeeetteeeseesteesestsseesssssssesessssses s s s bbb sas s s b b R R AR R e e 137
Interface ConfiGUIation STATUS......corcceeseneecesssiseesssesssssssessssssssssssssssssssssssessssssssssssss st st sssssnes 137
IMICAST PEINTING rtrrrreeeeeeeeeeemssr e eeeeesesssssssssss s sssssssssss R 137
Interface Configuration PENGING ... e eeeeeeseeeeeeessssssssssssss s ssssssssssssssssssssssssssssssssssssssnns 137
ACASTATUS...ovveeeereeeeeeeseeese s sssssss s ssssss s sssss s ss s 137
ACAFAUIT oottt ssssss s ssss s ssss s 137

F5-01-02 Configuration Capability......cceeessmssssssssssssssssssssseesssssssssssssssssssssssssssen 137



2 0L L T 4 OSSR 137

DINS CHEN T uuttteereeeeessseeeeecesssssse s cessssssesssssssssssss s sssssss s sssssss s ssssss s ss s s ss s sssss s ss s 137
DHCP CHENT..oooeoeeeeeeeeeeeeeeeeeeeesseeeeesesssssssesesssssssss s ssssssss s ssssssssssesesssssssss s sssssssssssssssssss s s s 137
DHCP-DINS UPIATE...ceerrreeeeeeeeemmmsisssesseeeeeeeeeeesssssssssssssssssessse s sessssssssssssssssss s sessssssssssssssssssssssssssssssnns 137
CoNFIGUIATION SETLADIE........oovveeeeesrseeeeeseeceeeeeessssssss e sssssssssssssssss s sssssssssssssssssss e 137
Hardware CONFIGUIADIE. ... eessecesssssssssssssssse s ssssssssssssssssssss s ssssssssssssssssssssssssssssens 138
ReSet REQUIrEA Gt CRANGE.......uuereceettsseereeecesssssesssessssssssssssssssssss s ssssssss s sssssssssssssssssssssssssssssssssens 138
ACACAPADIC.... st 138
F5-01-03 Configuration CONTrOl... e eeeeeeeeceeeeteeseessss s esesseeeeecesssssssssssssssssssssssssssessssssses 138
F5-01-04 PhySiCal LINK ODJECE.....eeeeeetiiieeesrssseeserreeeesssssssssssssssssssssssssssssesssssssssssssssesssssessessaseas 138
PATN SIZC.eeeeeeeeeeeceeetss s cesssss s ssssssss s ssss s s 138
PN ettt e R s Rs e RAeeess At 138
F5-01-05 Interface CoNfigUIatioN... o ceceeeeeeeeeesssssseeeeessessecessssssssssssssssssssssssssssssssssssessssssss 138
[P AT UIESS.....oovvveeseeeeeesssssesessesssssssessssssssssss s ssssss s ssssss s s 138
NEEWOTK IMIASK.ovr1rrrrveevvssseeesecesssssessssssssssssessssssssssssssssssssssssssesssssssssssssssssssssss s sssssss s ssssssssssssssssessssnn 138
GATEWAY AGUIESS.....ooooeeeeeeeeesie s ssssssssss s ssssss s sss s sss s s 138
NQIME SEIVEI....eoevvveseeeseessssseeessessssssssssssssssssss s sssssss s s 138
NGIME SEIVEL 2....oooooeeeeeseeeesssseesessssssssssesesssssssss s ssssssss s ssssss s ss s s s ss s s 139
DOMAIN NBMC.vrrrrrrreeevtieeseeessssssesessssssssss s sssssssss s ssssssss s sss s ssss s s s s s s 139
F5-01-06 HOST NAME..........oooorirrrrrerresssssssessscesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssasssssesssens 139
F5=0T708 TTL VAU oottt s ssssees b ssses s s s s s sssseesssses et 139
F5-071-09 MCAST CONTIGururititiririrrreeetttisisieessssssesesssssssecessssssssssssss s ssssssssssssssssssss s ssasssssssases 139
ATTOC CONTIOLtttireeteereessecesesse s ssssssssesssssssss s ssss s s 139
INUNMN IVICAST .t veeeteeetsseeeesssessessssesssssss s sssss s sssss s ss s ss s 139
MCAST STAIT AQAN eveeeeeeeeeeeestsesessessssse s sssssss s ssss s ssss s s s ss s 139
F5=0T-0A SEIECTACH.......erreereerrreerrreeeeessssesssssscessssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssens 140
F5-01-0B LastConflictDEtECTeM..........ocovveeeeereeerresseeneeesteesseessss s sssssss s sssssssssssssssssasasssenes 140
ACACTIVITY otrrreeeseeresssseessesssessessssesssssss s sssss s ssss s sss s ss s s s sRS s 140
REMOTEIMAC ..ot sssssssse s ssss s s s s s s 140
ATDPDU e eeeeeeeeeemsssnsseseeee e essssssssssssssssss s R 140
F5-01-0C EtheNet/IP QUICKCONNECT.....ooooooooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesseseeeeeseeeeseeeeessssmssesensssesseresen 140
F5-01-0D Encapsulation Inactivity TIMEOUT.........ceecenmmmnrceecesssesnssessssssssssssssssssssssssssssssennns 140
7.12.7 Class F6h: Ethernet LINK ODJECT.......reeeevvsseeeesecsssssssesesessssssssessssssssssssesssssssssssssssssssssssssnsssssseses 141
FB=0T ROVISION.....reeveeeesrreeeveesssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssssssssssssssssassssnanes 141
FE-02 MaX INSTANCE.....eeeeereererrerressssensesssssenssssssesssssssssssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsess 141
FE6-03 NUMDBDEI OF INSTANCES....reeeeeerreerreeessesssesssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasees 141
FE6-01-01 INtErface SPEEM.......rceeeeciirerreeeseessseessessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssens 142
FE-01-02 INTEITACE FIAGS...ireeeereeeeeeeesssssseesseseseeecesssssssssasssss st sssssssssssssssss s ssssssssssessssssesssssanes 142
LINK STATUS ovevveveseeerecessss s cecsssss s sssssssss s ssssssss s sssss s ss s 142
HAIFTFULT DUDI®X cerreeeeereeeeeeeeeeessssseeess s s ssssssessssssssssesssss s sssessssssssssssss s eseee 142
NEGOTIATION STATUS.ovvvvvverteereceessseeesseesssssssessssssssssesssssssssss s sssss s ssss s ss s s s s sss s 142
Manual SEttiNG REQUITES RESET ..o ssssseses 142
LOCAl HArAWare FAUIT......ouueeececeeeeeseeeeeceesssesesecsssssesssssssssssessssssssssssssssssssssssessssssssssssssssssssssssssssssens 142
FE6-01-03 PhySiCal AQUAFESS......ooioerrreeevessresnsresssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssans 143
F6-01-04 INterface COUNTELS.......oocecevvecsseeereeesveesseesssssssssssessssssssssssessssssssssssesssssssssssssssssssssssssssssnns 143
[N O CTRES. ovvueerrereeessssseee e ssssss s sssss s sss s 143
[N UCAST PACKETS...uuterreeeeeesseresecssssssesssscsssssessssssssssss s sssssssssssssssssss s ssss s sssssssss s sssssssss st esssens 143
[N NUCAST PACKETS....oouoeeeeeerrceeeesecstses s csssessssssesssssss s sssss s sssssssssssssesssssssesssssssssssssssssssssssssssssnns 143
[N DISCATUS.c.uurrereeevvessseeseesssssseessssssssss s sssssss s ssssss s 143
L1 B T 0TS st 143

L UK O N P Ot 0S et e e e eeee e e eeeeeee e ee e eeeeseeeseeeseeeeeeeseeessese e seemseemseeaseenseneen 143



O U o] 5SSO 143

OUT UCAST PACKETS....crreeeeeeeeeesesmsssseeeeeeeeeeeeseessssssssssss s sessssssssssssssss e st 143
QUL NUCAST PACKETS.......eeeeeeeeveeesssss e eseeecesssssssssssss s ssssssssssssssssss s ssssssssssssssssssssssssssssssenssses 143
OUT DISCAIUS. oeeeeeeetssssseeeeeeeeeeeeeeeesssssssssss e eessessssssss R RS 143
U 0 3 143
FE-01-05 MEUIA COUNTRIS.....eeeeeeeeeeeeeessssrssssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasnns 144
ALIGNMENT EFTOIS oottt eceesssssesssssssssss s ssssss s ssss s sss s 144
FCS EITOTS et eeeeeeeeeussssss e eeeessssssssssss RS RERRRRR R 144
SINGIE COlISIONS.ottttrtrteeerersseeeeeessssssssssssss s sssssssssssssssssssss s sssssssssssssss s s s s 144
IVIUTEIDIE COITISTONS sttt 144
SQE TEST EFTOIS. ceeeeereeeeeeeessssssssssseeeeeeeeesssssssssssssssss s R0 144
DETRITEA TraANSIMISSIONS....ttereeeeeeeeessseeesssesesssssssssses s sssssss s ssssss s sss s ss s ss s s 144
LT CONIISIONS e reeeeeeeeeensmmssssssss e eeeeessssssssssssss e 144
EXCESSIVE COIlISIONS...uttrirreeevveseesseeessissesesssssssssesessssssssss s ssssssss s ssssss s sssss s ssssssss s ssssssss s 144
IMIAC TraNSIMIT EFTOIS. .. eeeeeeeeeteessssss e eeeesssssssssssss st 144
CaITIBE SENSE EITOIS...ooteeeeeeeeeeeeesseeeeeessssss e ssssss s sssssss s sssssss s sss s ssssss s ssssssss s 144
FTAME TOO LONQurtttetttttrtmmmrrsreeeeeeeeeeeeeessssssssssssss s sesessssssssssssss R RS e R 144
MAC RECEIVE EITOIS..oummieieeeeeeeee et sssssss s sssssssssesssssssssssesssssssssss s ssssssssss s sss s 144
F6-01-06 INterface CONTIOL.......ceeeeeereeeceeeeteeeeeesseesssses s sssssssesssssssssssssesssssssssssssssssssssssasssasssases 145
CONTIOL BItSeooooeeeeeeeeeeeeteeeeeee s sssssss s sssss s sssssss s sss s ss s sss s ssss s 145
FOICEA INTEITACE SPEEU...vvvvvveerererrrrrrerrrrerreerseeseessesessssssssssssssssssssss s 145
FE-01-07 INTEITACE TYPEC...ooorcoseerreeeetsrseessesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessssssssssnes 145
FE-01-08 INterface StAte........cccooroicoiiecectetesseeesseesseseeeessesssssseesssssssssssesssssssssssssssssssssssssssssssssenes 146
FE-01-09 AdMIN STAE......ooeeeeeeressreessecttsessseesssess s ssssssssssssssssssssesssssss s ssssassssss st ssesasssans 146
FE-01-0A INtEITACE LADEL...........oooeeeeeeeeeeeereeeeeeeteseeeseesssssasesssssssssssessssssssssssesssssssssasssssssssasss s ssens 146
F6-01-0B INterface Capability...eeeeessnnsessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssanes 147
Manual SEtTiNG REGUITES RESET......uuerreeeeeeceeeeesmmmssrssseseseesesesseesssssssssssssssssssssssssssssssssssssssssssssssssssssns 147
AUTONEGOTIATE eeeeurrerereeeeesseeeeeeeesssssseeeeeesessssseeeeeeessssss e eesssssss e sss e 147
AUTO=IMIDIX et ssssss s sssssss s s 147
MaANUAL SPEEA/DUPIEX.wevvrrreererreeeeerssineeess s sssssesss s ssssssssssssssssssssssss s ssssssssssssssssssssssssssssssseee 147
7.12.8 Class 47h: Device Level RiNg (DLR) OBJECt .oomwvvvveeresseeeeeeeesssnseeeeeeesssssssssessssssssssseesssssssssssssee 148
47 =0T ROVISION..c.reveeereereasesssssssssssssssssssssssssesssssssssssssssssssssssssssssssssssssssssssassssssssssssssssssssssssesssasassssssssssssaness 148
47-01-01 NEtWOIrK TOPOIOGY....cuuueueueeeenrreeeessssssssssssssssssssssssesssssssssssssssssssssssssssssssssssssssesessssesseses 148
47-01-02 NETWOIK STATUS.......oooverrerrreerresssessssssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasess 149
47-01-0A ACEIVE SUPEIVISOT AUUIESS.....ooeeeeeeeeeeeeeeeeeeeeeeeeemssssssssssssssssssssssssssssssssssssssssssssssssssssssesessssssnss 149
47-01-0C Capability FIQQS....oereeeeceeetseeseessssssesesssssseeessssssssssssssssssssssssssssssssssssssssssssssssssssssssesssses 149
ANNOUNCE-DASEA RING NOUC.....rveeerreereseeessissesesessssisessssssssssessssssssss s sssssssss s ssssss s ssssssssssnssssas 149
BEaCON-DASEA RING NOGE....ourrreeeeeereereeeeeeesssseeeeeeeesssseeeseeesssssssessesssssssssesssssssssssseessssssssssssssssssssssssesssnns 149
SUPEIVISOT CAPADIC...cocrrrrrrrrrrerrerrenreneneeeseesssesessssesssssssss s 149
Redundant Gateway Capable. ..t sssssssssssssssssssssssssssssssssssssesseees 149
Flush_Table Frame Capable. ... eeeeeeececeeeeeeeessssss s eeeeeeseseseessssssssssssssssessssssssssssssssssssssssessssssnas 149
7.12.9 Class 48h: Quality of Service (Q0S) ODJECt .ummvvvvereesseereeeeessssseseeeeessssssseeeesssssssssseesssssssssssssseees 151
B80T ROVISION.....ooveererteressessesesssssessesssssssesssssassssssssassssssssassssssssssassssssssasssssssssssssssassssssssssssssssssssssssnassssans 151
48-01-01 802.1Q Tag EN@DIC.....cueeeeeeeeeceeeteeeeeeesssssssessssseeecessssssssssssss s sssessssssssssssssssasessanes 151
48-071-04 DSCP UFGENT.rrereeeeeeeeeeeseeessessesssssss st s ssssssssens 152
48-01-05 DSCP SCREAUIE.......eeeeeeeeeesrreetteessessseesssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssnasess 152
4801006 DSCP HIGN oottt ceeessssssssssssssssssssssssesssssssssssssss s esssssssssssssssenssens 152
B8-01-07 DSCP LOW...oeeteeeereeteeeseeeteeseesestsseesssssssessesssssessssssssessssssssssssssssssssssassssssssssssssssssssssssassessnses 152
48-071-08 DSCP EXPlICIT..cceoiticseeeeeeesivesseessessssesssesssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssasssssnasees 152

8 INtEQrated WED SEIVEI ... ettt 153



9

8.1 Integrated web server — Preliminary iNfOrmMation .. ceeeeereceesssseeessesssssseseesssesesssssesseeees 153

8.2 WED SEIVEIr HOME PAGE....ouuurereeeeissseeeseessssssesessesssssssessssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnes 154
8.3 Actuator position and Status Word information PAGE.......smsmsmssmmssssssssssssssssnns 156
8.3.1 Specific notes on using INTErNET EXPIOTEr ... eeeeeeeeeeeeeeesssssss s seesessssssssssssssee 156
8.4 RD1XA-EP Information (EtherNEt/IP attriDULES) o eeeeeeeeeeeeesssseeeeeeeeeeeeeeeesssssessessssssssessesessssssssssesenene 158
8.5 SETEING TE PrESET VAIUC ... sssssssessssssssssss s sssss s ssssssssssssssss s 160
8.6 SETEING T8 AtLITDULES....uuueeeeeesececeeeestsesss s seeessssssssssss s ssssss s s s 163
8.7 NETWOIK CONTIGUIATION otttttrreeeeeeeetttmsrr e eeeeeeeeeesssssssssss s sssssssssss st 166
8.8 DEIMO PrOGIAM.ccumceeeeeseeeseeeesssssesessessssssssessssssssssss s sssssss s sssssss s ssssss s s ssss s ssssss 169
IMODBUS® INTEITACE. c..cucuiereecssereeessssisssssssee s ssa s s asa s asa s s asa s e s 172
9.1 Configuring the device using Lika's SETtiNG UP SOTtWATE. ... cvcceevereeeeessssseesesecesssssesssessssssssnseeees 172
9.2 "Serial CONTIGUIATION" PG .eeuuuuuuuurirreeeereeeeeeeeeessssssssssssss s sesssesssssssssssssss s ssssssssssssss s sessssssssssssns 174
9.3 "IMIAIN" PG eeeeeueurrraereeeeeeeeeeeeeeesesssssssssss s ss s RS R R R 176
9.4 MODBUS COMME@NUS...ottttttttrirrrrrereereeeeeeeeeessssssssssssesseesessssssssssssssssssssssssesssssssssssssssssssssassssssssssssssssesssssessssssesssssnns 178
9.5 S TATUS" DOX rrrreeueeeumussssareeeeeeeeeeeeeeesesssssssssss e ss s RS 180
9.6 "AlArM @N0 STATUS" PAGC...uuuuierrrrrrereeessseesssssssssesseesessssssssssssssss s sssssssssssss s sssssss 181
9.7 "Programming fIrMWAIe" PAgC.......cuueuuurrrereeeeeeeesssssssssssssseseessssssssssssssssssssssssessssesssssssssssssssssssesssssssssssssnas 182
0.8 PN AMETEIS" PAGE.....eeererrerrreeesssssssssss e esessssssssssss R RS 185
0.0 P G M PAGC . eereeeereeeeeeeeesssssssse e eeeessssssssssss RS 187
9.10 MODBUS Master [ Slaves protoCol PrinCiple. ... meeeerseseerssssseesssssssssssssssssssssssssssssssssssssssees 190
9.11 MODBUS frame@ AeSCrIPTION e 190
9.12 TraNSMISSION MOUES....ouurrrrrreeessssseeeeeeessssssesessesssssssesessssssssssesesssssssssssesssessssssssssssssssssssssessssssssssssssssssssssssssseees 192
9.12.1 RTU TranSMISSION MOUE......uereveeeesmsrereeeeeessssseseeeesssssssesseessssssssesssssssssssssessssssssssssssssssssssssssessssssssssnneees 192
913 FUNCTION COUBS...reerrrereeeeeeeeesssssssss e eessssssssssssssss RS 194
9.13.1 Implemented fUNCLION COUBS....cvvwmmmmmmmmmmenereeeeereesssssssssssssssessssssssssssssssssssss s ssssssssssssssssssneseens 195
03 Read HOIAING REGISTEFS.....vueeeeecreeeeessssssssisssssssseesssseessssssssssssssssssssssssessssssssssssssssssssesessssessenes 195

04 REAU INPUL REGISTE......cceeeeeeeeeeeeerrseseeessseeeeesssssssssssssssss s sssssssssssssssssss st sssssssssssssssssssssssess 197

06 WIILE SiNGIE REGISTEN....ouueeeeeeeeeeeeeeeeeenreeeeeereereneneeenssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassessscssses 199

16 WFite MUILIPIE REGISTEIS....ovoeeeeeeeerceeeeeesssssssssssssseesessssseeesssssssssssssssss s ssssssssssssssssesessssssesssnne 201

9. 14 PrOGramMiNgG PAraMELEIS. ... eereeeeeeeeeessssssssssssssseesesssssssssssssssssssssssssse s esssessssssssssssssssssssssssssssssssssssssnas 204
9.14.1 HOIAING REGISTEr PArAMETEIS...erveeeeerreeeeeeeeesssseeeeeeessssssseseesesssssssesessssssssssesssssssssssessessssesssssensssssneees 204
Distance per revVOlUtion [OXOO0]... .. coeeeeeeeeessseeeeeeeeessssssesseesssssssssssessssssssesssesssssssessesssssssssses 205
POSITION WINAOW [OXOT]ooooeeeeeeeeeeeeeeeeeeeeeeesseeeeeeeesesssesseeesssssessessssesssmsssessseessemesssessseessmmsessssesesesesenene 206
POSItioN WINAOW TiME [OXO2]...... oo eeeeeeeeeeeeessessssssssssssssessesseseessssssssssssssssessssssssseeeesessen 206

Max following error [OX03=0X04]........oooeeeereeeeeeereeesssssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssas 206

KP POSItION 100D [OXOB]..coomooooeoieeeeeeeeeeeeeeeees s ssssssseeeeseseseesssssssssssssssesesssseesssssssssssssssseessssesssssssmsssnsne 206

Ki POSITION 100D [OXOB]...oouorrrrreeeeerrressseseeeresssssessssesssssssessesssssssssssssssssssssssssssssssssssssssssasssssssssssssssssssass 206
ACCEIETATION [OXOT .ot eeeeeeessesseseeesssessssesssessssssssssssseesssmsssessssesssmsssssseeessmmesssessssesssmsssess s 207
DECEIETATION [OXOB oo eeeeeeeeeeeeeesssssssessssssseseesesseeeessesssssmmsessssesesssssseesseessassssseenesessens 207
POSItIVE dEITA [OXODmOXOA] .. eereeeeeeeeeeeeereeeeseesssseseseesssesssseseseesssessssessseessmmsssessesesssmessesssseessseeessssesssenesens 207
Negative delta [OXOB=0XOC].........oormrrrrmserremeeresssssssesssessssssssssssssssssssssssssssssssssssessssssssssssssssssssssssns 208

JOG SPEEA [OXOD]..coooeeeeereeesseerssesessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 209
WOFK SPEEA [OXOE]......oooeeeeeeeeeeeesesceeeeeeeeeneeeeeeessssssssssssssessesssessssssssssssssssssssssssessssssssssssssssesesssssssssssssssassssssees 209
COdE SEAUENCE [OXOF ... ssssssseseesssessessssssssssssssssssssssseses s ssssssssssssssssssasssnsnnsenees 210
OFFSET [OXTOR0XTT ] eeeeeoeeeeeeeeeemeesseeeeeesesmasssesseeeessmmssessssessssssssesseessssesssesseessssasssesssesssssessssseessasesesssseseee 210
PrESET [OXT2m0X T3] coomeeeeeeeeeeeeeeseeeeeeessessseeeeeesssmssssesssesssmssssssssesssmssssessssesssmasssessesesssmssesssesesssmsseessesesasesesans 210

J0g SEEP 1ENGLN [OXTA] oo ssssssss s ssssssss st ssss s 211
Extra commands register [OX29].........mereerssscesseseeeeeseeeeessssssssssssssssssssssesssssssssssssssssssssssssssssssssses 211
CONLIOL DY PCi..oooeee s sssssss s ssss s st ss s ssssss s 211

CONELOL WOEA [OX2A] o eeeeeeeeeeeeeeeeeeeeeeeeesmeessseseseeessmsssssssesessmmesssesessesssmsssssssesessmmessssssesessmmessesssssessemssess s 212



JOG m ettt 212
ST O vvvveeveeeeeeeeeeeeeesssessesseseesssssessssessesees s 213
ATGIIM TS eeeeeeeeessesss e eeeesssssssssss RS RS 213
INCIEMENTAL JOG.uuttterrrreeeieseeeeeceesssseseesesssssss s ssssssss s sssss s 213
OB ettt eeeessss e ssssss s s ss s R RRRRRRRRRRR R RRRRRRRR 213
B TG RNCY e eeeeeveeeeeeeeesss et sssssss s RRRRRRR 213
WATCH AOG BNADIE..... e eeeeeessssssss s sssssss s 214
SAVE PATAMETEIS.....oovuuurereeeessssseeessesssssssesesssssssssssessssssssss s sssssss s ssssss s s s sssss s sssssssesss s 214
LOAU AETAUIT PAIAMETEIS.....ueeeeeeeeuueuueessmmssssssssssssssssssssssssssssssssssssssssssssssssssssssessessessessssssssssssssssssessssssnessssssssnans 214
SETTING TN PIBSET. .. eeeeeeeeeeeeeeeesssssssssseesee e eesessssssssss RS 215
AAXIS TOTGUEevvveveeeeessssssseeeeeeeeesesssssssssssssssss s ssssssssss RS 215
OUT T ecessssseessssessssss s sssssss s sssssss s s s8R0 215
BraKE GISADIEO. . eeeeeeeeee e erereeeess e eeeeeessss s eesssss s sses s 215
Target position [OX2B=0X2Cl...........weerissneeesessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 216
9.14.2 INPUL REGISLET PATAMETEIS...covveveveeeeesssssreeeeeeeeseesssssssssssssssssssessesssssssssssssssssssssssssessssssssssssssssssssssnnnssens 218
Alarms register [OX00]..........cuuuveevrreeeeeesssssesssssnsessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 218
MaChING AATA NOT VAIIG. et eeeeeeesss s eseeeeeessss e seesssssssseessessssss s sssssssss s ssssssssss s 218
FIASN MEMOIY BITON coutvutereeeeteieeesesesssss s ssssssss s sssssss s ssssss s ssssssss s s s ssss s 218
COUNTING I IO ittt eeeeeeeeesssssss e essssssssssssss RS R SRR 218
FOIOWING BITOF e eeeeeeeeeemssss e eeseessessssssss s R R0 218
AXIS NOT SYNCRTONIZEM s eeeeeeeereeeesssseesereeesssssseessseesssssseessssssssss s sssssssss s sssssssssessssssssssssssssssssssssssesees 218
TAPGET NOT VAT et reeeeesm e eeeeesss e eeeess s sss s s st 218
T TGN Ottt trreeeeeeeeesssss e eeessssssssssss R R0 219
OV CUITEN T eeeeeeeeesssss e eeessesssssssssss eSS R R 219
EleCtroNiCS OVEIEMPEIATUIE.....eeeeeeeceeeeeeessessssss e seseeeesssssssssss s ssssssssssss st ensssns 219
IOt O OV L@ M D@ IATUIC..eeeeeeeeeeeeeeseesseseeessesesssssssssesesssssssessessesseseessesessessssssseseesessessesseseeseessesesseseessssssnnssssssssnnas 219
UNGAEIVOITAGE..ivvevvrtrerreeeesssseseesesssssssesssesssssssssssssssssssss s sssssssss s ssssssss s ssssss s ssssssssssssssssssssssssssssssnens 219
LATE= L 0 [T OO OO SRR 219
HaIl SEOUBNICE evueeeeeeeesseeeeeecesssseesseesssss s sssssssss s ssss s s 219
T 7 0] =T 220
SEATUS WOPA [OXO T oo eeeeemessseseeseesssssessseseesssessessssesessmssseesssesesssssesssseessssssesereseseresesees 220
AAXIS TN POSTTION ctttrrvevvreeeessssssssseeeseeseeesssssssssssssssss s 220
DIFIVE BNADIEH. e eceeeeeeeessss e eeesessssssss R 221
SW TIMIT SWITCN ettt 221
SWW I SWITCI =it eeeeeeessssssss e essssssss s RS 221
AL eeeeeeeeeeesssss s RS 221
AAXIS TUNINING ettt eeeeeeeeeessssssssss e eeesssssssssssss R R RS R R 221
EXECULING @ COMMANT.crttiiiiieeeieteeeseeecessseesseesssss e sssssssesssssssss s sssss s ssss s ssss s ssssss 221
Target POSITION FEACNE. ...uuuuuuueeeeeeeeeeemeeeesssssessssessssesssssessssssesssssssssssssssssssssssssssesssssessssessssssssssssssssssssssssssesssssses 221
BUTTON T JOG Hrrteeeeteeesecesissesesssssssssesssssssssssssssssssssssss s ssssssss s ssssssss s sssssssss s sssssssssssssssssssssnnnes 221
BUTTON 2 JOQ = erereeeeemmreeeeeeeessssseeeeeessssss e eeesssssss e sesssssss e ssss s 222
BUTEON 3 PrOSET. .. eeeeeeeeeeesssssssss e eesssssssssssssss RS 222
PVVIM  SEUTGTION et eeeeettteeeeeeeeessseseeeessssssseeeesesssssssesssessssssss e sesssssssse e sssssssss e sssssssessssssssssssssessssssssessssns 222
IIN T eeessss eSS 222
IIN' 21ttt s s RS RR R R R R R R R R R 222
IIN Bt ssssss s R R RRRRRRRRRRn 223
Current POSItion [OX02=0X03].........ccowwrrrreersrsssssssssseeeeeeeseeesssssssssssssssssesssseessssssssssssssssesssssssesssssssssssssssses 223
CUITENT VERIOCIEY [OXOZ] ... seeeesssmsssssssssssssssssssssssssssssssssssssssssssssssssssssnnnnnnenssens 223
Position following error [OX05=0X0B6].........ccccccouurrveerressssseeesssssssssssssssssssssssssssssssssssssssssssssssssees 223

Temperature Valu@ [OXOT7] .o 224



Wrong parameters list [0X08-0X09].......ooocuuwrrrmeerrrmmmmsssesssrsssssssssssssssssssssssssssssssssssssssssssssssssses 224

MOLOr VOItage [OXOA].....ooooooooesssccersesseeeesseses s sssssssssssssssssss s ssssssssssssssss s ssssssssssssssssssssssssssssssns 225
CUFTENT VAIUC [OXOB.commeeeeeeeeeeeeeeeeeeeeeseeeeeeeseesssseseeesssmsssessseessssmssssssseessssmssssssesesssmsssessseessassssnesesesesesens 225

HAIE [OXOCT e eeeeeeeesmseesse s seeeeeseeeesssssssssessses s seseeeeeeeessssssmmmesssseeessssssssssseesesmmesesssmne 225
DULY CYCIE [OXOD]...oouvrrrrrseereerrrrsseeseersssssseesssesssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 225

DIP SWitch DAUM rate [OXOE]...... oo eeeeeeeeeeeeessessssssssssesseeessssessseessssssssmssssssen 225

DIP SWItCh NOAE@ ID [OXOF]...oooooeeeeeeeeeeeeeee e eeeeeeeeemesseeeeseeemssesseeseseeesemesseesseeeeseaeseseses e 225

SW VEESTON [OXT O] eeeeeeeeeeeeeeeeeeseeeseeeeeeessseeseeesssassssssseessessssssssesssmmssssesseessssasssssssessesssssssseessmmssesssssssssmsesees 226

HW VEESTON [OXTT ] oo eeeeeeeeseessseeeeeeesssesssesesseessssseesesesesmmessseseseeessmsssssssseesemasssaseeesesersenerane 226

9. 15 EXCEPTION COUES..vvvvveevrrreemmmmmsssseeeeeeeeesssssssssssssssss s sssssssssssssss s 228
9.16 PrOgramMiNgG EXAMPIES....cccueeuueeeereeeeeeeeeeesesssssssssssseeeeseesesesssssssssssssssssssss s ssssssssssssssssssasssssssssssssssessssssnns 231
9.16.1 Using the 03 Read Holding Registers function COAE.......ummmmreememmmnneeeeesssssseeseeesssnnne 231
9.16.2 Using the 04 Read Input Register fuNCtion COE.....receeeeeemmmssssssseeeeeeenecesseeeeesseeneens 232
9.16.3 Using the 06 Write Single Register fuNCtion COUE. ... rrrrrrrrrreerreereessesssssssesssssssesssseseens 234
9.16.4 Using the 16 Write Multiple Registers function COUC.......weeeemmmmmmrrrnreeeeneeessseeeeesseeeenns 236
10 Default parameters list. s 237
10.1 EtherNet/IP attributes of the Class 0Th Identity ODJCT ..o 237
10.2 EtherNet/IP attributes of the Class 64h Application OBJEC....mmeveeeeeeseceeeeeeeeessesssssssesssssssasnnnnns 237

0.3 MODBUS F8GISTOISc.uurrrrerreereeeeeceeesssssssssssssseseeseesesesssssssssssssssssss s sssssssssssssssssss s ssssssssssssssssssensssssnessssssns 238



Subject Index

0

07-07 ReVISION..eumrerrrmrerereressensesereessssesssssessssesesssnssneens 103
01-01-01 Vendor ID....ee s 104
01-01-02 DEVICE tYPL.rurrrrreerrrsrrnrereesssssssesessssnessanns 104
01-01-03 Product COC.....errerrerereeneeeesesessenenenne 104
07-01-04 ReVISION..rrrerereererrereerreeesssessseseesessssssseeseens 104
07-07-05 StAtUS..ooeeeeeeeeeeereeeeeeeeeeseeeesseseeseseeeseeeseeene 105
01-01-06 Serial NUMDET ... 106
01-01-07 Product Name......eeemmrereeenerrereeeevennenn. 106
071-02 MaX INSTANCE.....oereeereeereeeresereeeseeeessseseseseeeeans 103
01-03 Number of INStances......reeerereenrrnnenn. 103
04-01 ROVISION oo esneens 108
04-02 Max INStANCe.....veeereeeeerereeneereeresereeseesseessenns 108
4

47-07 ROVISION.eteeereesereerseeeereseseeessesesesesessssessssssesanes 148
47-01-01 Network TOPOlOgY...emeeeeeeeeeemeessmereeeeees 148
47-01-02 Network Status....eereeesereeesereeenenes 149
47-01-0A Active Supervisor Address.........cc..... 149
47-01-0C Capability FIags....reeerreneeeenns 149
48-07 ROVISION coeerreeeeeeceeeeeseeeesee s seseeseseesssesssessseasees 151
48-01-01 802.1Q Tag ENable....ceccrreeerrrrrrerrnene. 151
48-01-04 DSCP Urgent.. oo 152
48-01-05 DSCP Scheduled........ooreeeeree 152
48-01-06 DSCP High...ooeeooeeeeeeeeeeceseeeeeeeeseeeeeeees 152
48-01-07 DSCP LOW.coreeeeeeeeeeereeeeeeeeeeeeeeeseeseee 152
48-01-08 DSCP EXPIiCit..cccceeeeeeermessrsssseeeeeeseneeennns 152
6

64-01 REVISION oo seeeeeeeeeeeeseeeeseseesse s 13
64-01-01 Control Word........eeeeeeeeeeeeeeeeee. 114
64-01-02 Target POSITION...reeeeeerrreeeeeceesssseeeneenns 118
64-01-03 Status WOord ..., 19
64-01-04 Real POSItiON....rceeererreneerseseseseeseienns 121
64-01-05 Distance per Revolution............ 122
64-01-06 Position Tolerance.........veereeeeeeene. 122
64-01-07 Settling tiMe....eeeeeeeeeeeverveerereerereeeesessene 122
64-01-08 Max following error....eeeeeeenns 123
64-01-09 Proportional gain.......neneees 123
64-01-0A Integral gaiN...veeecsssemerreeeversssessesseenes 123
64-01-0B Acceleration..... . eeereessneesesenenn. 123
64-01-0C Deceleration.....oeeeeseeseseeeeenne 123
64-01-0D Max delta POS....ccoumreeermmrmmmmrreeesnnessseees 124
64-01-0E Max delta Neg..eeeeeeeeerrrrrereeeesereeeenns 125
64-01-0F JOG SPEEU..ccuuurerrrrrreeeeeeeeennissssssseseseeeenns 126
64-01-10 WOrk SPEEd.....cecvvrvereerrrveeeersrsssssecreeeeesenns 126
64-01-11 Count direCtioN. ..o 126
o O o B oY) VO 127

64-01-13 STEP JOGumrmrrrreeeeeeeemmmmmsssssreeeeseeeeeeeesssssssssnnns 127
64-01-14 Network controller Serial Number....128
64-01-15 Network controller Firmware Major.128
64-01-16 Network controller Firmware Minor 128
64-01-17 Network controller Firmware Build..128

64-01-18 Position OffSet......ocreeeerereeerereeennn. 128
64-01-19 Real Speed [rpM].eevveeceeseeeeeeeeeeesennnnnns 128
64-01-1A Electronics Temperature [°C].............. 129
64-01-1B Motor Temperature [°C]......cccccccoeverens 129
64-01-1C Real Current [MA]. oo 129
64-01-1D Following error [pulse]...........ccoeeeeeeee. 129
64-01-1E Positive Limit Switch [pulse]................ 129
64-01-1F Negative Limit Switch [pulse]............ 130
64-01-20 Parameter Error List.....oeveeenereonene. 130
64-01-21 Alarms LiSt.. e seeeseevsenenns 131
64-01-22 NOAE ID...ooeereeeeeeseeeeeee e 133
64-01-23 Application controller Firmware Version
.......................................................................................... 133
64-01-24 Hardware Version.....oeeeeenne. 133
A
Acceleration [OX07] ... eeeeeeeeeeeceeeeeseeeeeeseeeeeeene 207
ACAACTIVITY eeeeereerreeeesssseessseesssssssessesssssssessssseeessns 140
LYo T o] o] 138
ACAFAUIE e 137
ACHSTATUS oo 137
AT et eeeee s s 120, 221
AlQIM FESCL ..o 115, 213
Alarms register [0X00]...oommeeveeeeescceeeeeeeesssssereeeeesss 218
AlIGNMENT EFTOrS..cceeeeceeeceeeess e eeeeeeeesssseeeennes 144
AlOC CONLIOL oot ssssse e 139
Announce-based Ring NOJE.........ccomeerrrereerennns 149
APPDU.eeeeeeemimsssrseeeeeeseeeeeessssssssssseesssesssssses 140
AUTO-MDIX coeeeeeeeeeseeeeeeseeeeesesseeeeeesee s 147
AUtO-NEGOLIALE...ovverrerererrrs e 145, 147
JN R 1T 011 119
AXIS TN POSTHON s seeeeeesnesssseeenes 119, 220
Axis not synchronized.........cceeeeeeeeeeseeeeennne. 131,218
AXIS TUNNING coerreeeeeeeeeeeenmmsssssssseeeeeeeeeeeseesssssssssnnns 120, 221
AXIS TOTQUE..eeeevrrrrmrreeeeeeeeeeeeeeesssssssssssssssesessssesssssessssssens 215
B
Beacon-based Ring NOAE......cooowvcceeerverevrerrernrinnne. 149
BOOTP ClI@NTaeeeee e eeeseneees 137
Brake disabled......o e, 118, 215
BULTON 1 JOQ e eeeeseeeesseeeenne 120, 221
BUTEON 2 JOQG = eooeeeeesrrrreeeeeeeeeeeeceeeeeesseeeeesseneeens 120, 222

BUtton 3 Preset.... e 121,222



C

Carrier SENSe ErrorsS.... i eeeeeseeeeesessesesessseesnens 144
Code sequence [OXOF......vrreeeeeeeeeeeseseeesessseannns 210
Configuration Settable.......oecisenereeeessssneneees 137
CONTIGUIBH.ovveeeeeeeeeeviveeeeeeneeeeeeeeensenessssssssssssssssssssssssssssssans 105
CONLIOl BItSuomeeeereeeereseseeeeeesesesssssssesessessessseesesenes 145
CoNtrol BY PC...oeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeseeesse 211
Control Word [OX2A] . eeeceeeseeeeeeereseeeresseeeeeseesene 212
COUNTING ITONuerteerereeeeeeeevessssssessessesssessesens 131,218
Current position [0X02-0X03]......coooreceeereerrrssrrreene 223
Current value [OXOB].. . oeeeeeeeeoreeeeeeeeeessseeeeeeeesseeeesseens 225
Current veloCity [OXO4] oo 223
D

Deceleration [OX08] . eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 207
Deferred TranSmiSSiONS.....ereenereeesseeeseeesseennens 144
DHCP ClI@NT e 137
DHCP-DNS Update.......ccceeeeeeeeeeeeeeereeeeeeeeeeesssssneeeeessanns 137
DIP switch baud rate [OXOE] ... 225
DIP switch node ID [OXOF].....ovveeeeeoceeeesreeeeeececeeee. 225
Distance per revolution [0X00].....oooeveveerevereeee 205
DNS CHONT oo 137
DOMaIN NaMEC....oooeeee e 139
Drive €NabIed.......eeeeeereeereereeeeeseeeeseeesee s esseeeas 221
Duty cycle [OXOD] o mmeeeeeeesssseeeeeeeesssseeeeeeseesseseneneee 225
E

Electronics Overtemperature....ccccoeeeeeeeee, 131,219
EMErgeNCY. v 116, 131, 213, 219
EXCESSIVE COIlISIONS. ..oweeeereieeereeeseeeeessseeeeessseeeseseeens 144
Executing a command.....oeeeeeeeeensnne. 120, 221
Extended device StatuS....reeeesessnesesenenes 105
Extra commands register [0X29].........ooerrrererrrrreee. 211
F

F5-01 ROVISION...iiveeeeeeeeseee s 136
F5-0T-07 StatUS..meeereeeesereesereeeseresssssesssesessesssssseseens 137
F5-01-02 Configuration Capability.....ccccccccommme. 137
F5-01-03 Configuration Control.....ecerssee. 138
F5-01-04 Physical Link ObjeCt.....ovveeeeeerrerereeenee. 138
F5-01-05 Interface Configuration.........ceeeee.... 138
F5-01-06 HOSt Name.....oooomveeeerreesereeveeereeeseeseeennens 139
F5-01-08 TTL ValU@ oot 139
F5-01-09 Mcast CoONfigu.reeeerirneeeeessss. 139
F5-01-0A SeleCtACH. ... 140
F5-01-0B LastConflictDetected.......ocorerreennce. 140
F5-01-0C EtheNet/IP QuickConnect......... 140
F5-01-0D Encapsulation Inactivity Timeout......140
F5-02 Max INSTaNCe.......oveeeeereeeseeeseeeseeeseeeseseseeone 136
F5-03 Number of InStances.......oeceveeeeeeveeeennen. 136
FO-01 ROVISION. ..o 141
F6-01-01 Interface SPeed......wereeeeeeerereeeeeeeseennane 142
F6-01-02 Interface Flags....ereeeessneeennnn. 142

F6-01-03 Physical Address....o e 143

F6-01-04 Interface CouNters. oo, 143

F6-01-05 Media COUNterS. . 144
F6-01-06 Interface Control.....reveeereeeerennee. 145
F6-01-07 Interface Type . eeeeeeeeemssseeeeeerseneens 145
F6-01-08 Interface Statl....receeisereeeerienens 146
F6-01-09 AdMin State.......cccoomvveevrrseeererersesesesonns 146
F6-01-0A Interface Label.......orveeesnreerrrnrennne. 146
F6-01-0B Interface Capability. . weeeeeerrennnne 147
F6-02 Max INSTANCE......ecovrrrerrrreeeerisseneseeessiseseiseees 141
F6-03 Number of INStances......oovveeeeeeeeereeveeenns 141
FCS ErTOrS. et sssssssone 144
Flash MemOory error ... eeeeseeseeseseeseeenne 131, 218
Flush_Table Frame Capable........coreerneneees 149
FOIIOWING FTON oo seeeeeeeeesssseeneeeeenenns 131,218
Forced Duplex MOGE........wweeeeeeeeeerereereeneeseseeessenne 145
Forced Interface SPeed......rereeeeeemsrnereeeeeennns 145
Frame TOO LONG.cccccuueeemrrrrrreeeereeeeeeeceeeeesssssssesseessee 144
G

Gateway AdAress.......ooereeevesseeeeeeeessssseessssssesseeeens 138
H

Half/FUIl DUDI®X cerreeeerreeeeereseeeers e 142
Hall [OXOC]ooeeeeeeeeeeeeeeeeeseseseseeeeeeeeeeeeeeeseessseeseeseeeeseees 225
Hall SEQUENCE....uuuurmrceereeerrrrrvsseseeassssseceries 132,219
Hardware Configurable...........eeeeeeeereeeeeereeeeeennnne 138
HW VErsion [0X 1] eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeessseeeeeeeneee 226
I

IN Tt s 121, 222
IN 2. eeesesssssssssss s 121,222
IN Bttt 121, 223
[N DISCATUS.couurrreeeerssseneresessssssesessesssssssesssssssssssssssssens 143
T 0 £SO 143
IN NUcast PaCketS....veeeerrrrrneeceeeissneeeseecssesssensesnnne 143
[N OCERES oo eesssseesessesessseesneenas 143
IN Ucast PaCketS. . vceeerreereeesrssseeeeeeeessssesessesesenns 143
[N UNKNOWN PrOtOS...ccereeeeeesseeereceessssseeeseecssesesnnne 143
INCrEMENtal JOg..rreeeeesseenseeeessssseessssessssseenes 115, 213
Interface Configuration Pending...............cccouumneee. 137
Interface Configuration Status......coeeeeversree. 137
Invalid Attribute Valu€... e, 145
[P AQAI@SS...oooeeeeeeeeeeeee e 138
J

JOG ettt 114, 212
JOG Freseesecstss s 114,212
Jog speed [OXOD]..oeeeeeeeeeeseeeeeeeeessseeeeees s 209
Jog step length [OXT4]..eeeeeeeeeseseeeeeesssssssisinnens 211
K

Ki position 100p [OXO6].........cooereeeverrrrssiserrerrrerneee 206
Kp position 100p [0X05]......cccrreeeerreeeeerrseeeersseee 206
L

Late COlliSIONS......rerereeeeeeesseeeseeeessesseeessssssees oo 144
LiNK STAtUS.ooeeeeeeeeeeeeeee et esseees e 142



Load default parameters.....eeeennneeens 116,214

Local Hardware Fault..... e 142
M

MAC Receive Errors.... v reeseeeeseeseeeseesseeseneene 144
MAC Transmit ErrorS. . eeeeceseeeceeeeeeeseeeeeeseeene 144
Machine data Not Valid....ooeeeereerereeen, 131,218
Major recoverable fault......ececeeeeeeeceeeeeiris 106
Major unrecoverable fault.... e, 106
Manual Setting Requires Reset.......ccooo....... 142,147
Manual Speed/DUPIeX. ... eceerreeeerresssseneeeeneeee 147
Max following error [0X03-0X04]..........covevvvvvvereeees 206
MCast PENAING..cirireeeeeeeeeeemmrssrsseeeereeeeeeeeeeeesseeseessee 137
Mceast Start Addr .. esseneeens 139
Minor recoverable fault. .. 105
Minor unrecoverable fault.....oneceeins 105
Motor Overtemperature. .. eeeceeeeeeennnns 132,219
Motor voltage [OXOA]......eoeoeoecceeeeeeeeeeeeeeeeesssssnns 225
MUltiple COllISIONS s 144
N

NAME SEIVET oo seeeeeeene 138
NAME SEIVEE 2o 139
Negative delta [OXOB-0XOC]..........ccooeeeeeererrrrrccccnenes 208
Negotiation STAtUS..... o reeeeeeeeeeeeeesessssssssseeeeeeeneees 142
NEtWOrk MasK..... e 138
NEetWOrk timeoUT ...t 132
NUM MCASE..eteeeeetceereeeeeeetseesessessssseesesesessssseessssesssessens 139
0

Object State CoNTliCt .o 145
OFfSEt [OXTO=0X 1o eeeeeeeeeeeeeeeeeeeeeeesssesseseenes 210
(616 1 I OO 117, 215
QTR DI 1o 143
QUL EFTOISaaeeeceeeee et sssessssseesssesessssseessaesenes 143
Out NUcast Packets......oworreeeereeeeersseeeeseseseeenens 143
QUL OCERES oot sesess e 143
Out Ucast PaCkets......weoeeeereeeeeeeeeseeeeeeesseeesesesseeens 143
OVEICUITENT e 131, 219
OVEIVOITAge...eeeeeeevvreessssseeeresssseessssssssssss 132, 220
QLT oo R 105

P

Path..cceeeeeeeees s 138
PAth SIZ€.omreeeereeeeereteese st sssesssses st snnens 138
Position following error [0x05-0x06]................... 223
Position WINAOW [OXOT]eeeeeeeeeeeeeeeeeeeeeeeeesseeeeesseneene 206
Position window time [OX02]..oveeeererreeeeeerecesnee 206
Positive delta [0X09-0XO0A]. oo 207
Preset [0X12-0X13] . eeeeeeeeeeeessessesseseeeeeeeeeesee 210
PWM SatUuration.. e seeeseeeseeseseeseenens 121, 222
R

Redundant Gateway Capable......cccccoorrrrrrreceeens 149
Release axiS tOrQUE. . rrrrrrererreseeseesssesssesssssseseee 117
REMOTEMAC.....oeeereeeeeeeee e 140
Reset Required at Change.......cccoococceemmeemeeneeennnne 138
S

SAVE PATAMETETS..ceeeeeeeeeeveeeermmmeesmmseessssseesssereeeneens 116, 214
Setting the PreSet i eeeeessseeeeeennae 117,215
SiNgle ColliSIONS . ereeeeeeeeeeeeeeemmmssss s seeeeeeas 144
SQE TESt ErTOrS. et 144
1) =1 O 115, 213
Status WOrd [OX0 1] eeeeeeeeeeeeeeeseeeeeeeeeeeeeeeeeeeeeeeeesese 220
SHOP sttt 115,213
SUPErVISOr CapabIe.....eeeeeeeeeeemereeeenmeeeesneeeneseereeeneens 149
SW Mt SWITCN = 119, 221
SW TIMIT SWILCH e 119, 221
SW VErSION [OXT0]ceommeeeeeeeeeseeeeeeeeeeeeeeeeeeerseeeeresseseeeenn 226
T

Target NOt Valid .. 131, 218
Target position [OX2B-0X2C]....occoceeeeereeescccccrrrreres 216
Target position reached....creeerrereennee. 120, 221
Temperature value [0X07].....oooveveeeeeeeeeeeeeeeeeeee 224
U

UNAervoltage. ... eeeeeeesseeeeeeeeesssseneeeeeennnee 132,219
W

WatCh dOg...ceeereeeeemmeereeceeessseeeeeeeesssseesesssesesseeeeens 219
Watch dog enable...... e 214
Work speed [OXOE].......ooroeeeeeeeeesssseseeeeessssssseeeeeee 209
Wrong parameters list [0x08-0x09]......cccoorc..... 224



Typographic and iconographic conventions

In this guide, to make it easier to understand and read the text the following typographic and
iconographic conventions are used:

* parameters and objects both of Lika device and interface are coloured in GREEN;
* alarms are coloured in RED;
» states are coloured in FUCSIA.

When scrolling through the text some icons can be found on the side of the page: they are expressly
designed to highlight the parts of the text which are of great interest and significance for the user.
Sometimes they are used to warn against dangers or potential sources of danger arising from the use of
the device. You are advised to follow strictly the instructions given in this guide in order to guarantee the
safety of the user and ensure the performance of the device. In this guide the following symbols are

used:

This icon, followed by the word WARNING, is meant to highlight the parts of the
text where information of great significance for the user can be found: user must
pay the greatest attention to them! Instructions must be followed strictly in order
to guarantee the safety of the user and a correct use of the device. Failure to heed
a warning or comply with instructions could lead to personal injury and/or damage
to the unit or other equipment.

This icon, followed by the word NOTE, is meant to highlight the parts of the text
where important notes needful for a correct and reliable use of the device can be
found. User must pay attention to them! Failure to comply with instructions could
cause the equipment to be set wrongly: hence a faulty and improper working of
the device could be the consequence.

This icon is meant to highlight the parts of the text where suggestions useful for
making it easier to set the device and optimize performance and reliability can be
found. Sometimes this symbol is followed by the word EXAMPLE when instructions
for setting parameters are accompanied by examples to clarify the explanation.




Preliminary information

This guide is designed to provide the most complete information the operator needs to correctly and
safely install and operate the DRIVECOD rotary actuators RD1A and RD12A models with EtherNet/IP
interface.

RD1A and RD12A units are positioning devices which integrate into one system a brushless motor fitted
with gearbox, a drive, a multiturn absolute encoder and a position controller. RD1A and RD12A rotary
actuators are designed to drive positioning systems and change-over applications. Typical uses are
packaging lines, food processing and pharmaceutical industries, wood & metalworking machinery, paper
machinery, material handling equipment, bending machines, filling and bottling plants, printing
machines, mold changers, mobile stops, tool changers, spindle positioning devices, among others.

An integrated brake differentiates RD12A model from RD1A model. The brake is designed to activate as
soon as the motor comes to a stop in order to prevent it from moving even slightly.

RD1A and RD12A rotary actuators can be equipped with the following interfaces:

*  RD1xA-P8-Txx-CB-.. = CANopen DS301 interface;

¢  RD1xA-P8-Txx-EC-.. = EtherCAT interface;

e RD1xA-P8-Txx-EP-.. = EtherNet/IP interface;

e RD1xA-P8-Txx-MB-... = MODBUS RTU (RS-485) interface;
* RD1xA-P8-Txx-PB-.. = Profibus-DP interface;

e  RD1xA-P8-Txx-PL-.. = POWERLINK interface;

*  RD1xA-P8-Txx-PT-.. = Profinet interface.

The present manual is specifically designed to describe the EtherNet/IP interface model. For information
on the actuators designed for the integration into other fieldbus/Ethernet networks, please refer to the
specific documentation.

In the MODBUS version the configuration of the DRIVECOD unit can be done through a software
expressly developed and released by Lika Electronic in order to allow an easy set up of the device. The
program is supplied for free and can be installed in any PC fitted with a Windows operating system
(Windows XP or later). It allows the operator to set the working parameters of the device; control
manually some movements and functions; and monitor whether the device is running properly. In the
EtherNet/IP version, configuration can be done using the same program through a service RS-232
serial interface, in compliance with MODBUS protocol.

To make it easier to read the text, this guide can be divided into four main sections.

In the first section general information concerning the safety, the mechanical installation and the
electrical connection as well as tips for setting up and running properly and efficiently the unit are
provided.

In the second section information on how to install and configure the actuator under Studio 5000
development environment as well as tips for setting up and running properly and efficiently the unit are
provided.

In the third section, entitled EtherNet/IP Interface and Integrated Web Server, both general and
specific information is given on the EtherNet/IP interface. In this section the interface features and the
parameters implemented in the unit are fully described.

In the fourth section, entitled MODBUS Interface, both general and specific information is given on the
Modbus interface. As previously stated, EtherNet/IP version is equipped with a service RS-232 serial



interface, in compliance with Modbus protocol. Using a software expressly developed and released by
Lika Electronic for free it allows the operator to configure the ROTADRIVE unit before installation in the
EtherNet/IP network. In the MODBUS Interface section the interface features and the registers
implemented in the unit are fully described.



Glossary of EtherNet/IP terms

EtherNet/IP, like many other networking systems, has a set of unique terminology. Table below contains a
few of the technical terms used in this guide to describe the Ethernet/IP interface. They are listed in
alphabetical order.

Adapter Devices such as drives, controllers, and computers usually
require an adapter to provide a communication interface
between them and a network such as EtherNet/IP. An adapter
reads data on the network and transmits it to the connected
device. It also reads data in the device and transmits it to the
network.

Adapter Class Device An Adapter Class product emulates functions provided by
traditional rack-adapter products. This type of node exchanges
real-time 1/0 data with a Scanner Class product. It does not
initiate connections on its own (see 1/0 Adapter).

Application 1/0 Trigger | The Application Trigger is one of three types of 1/O triggers
supported by CIP for the exchange of data on I/O connections.
It is very similar to the CoS trigger and not common.

Application Objects A reference to multiple Object Classes that implement
product-specific features.

Attribute Attributes are characteristics of an Object and/or an Object
Class. They provide a description of an externally visible
characteristic or feature of an object. Typically, Attributes
provide status information or govern the operation of an
Object. For example: the ASCIl name of an object; and the
repetition rate of a cyclic object.
The Attribute part of an object specification is divided into two
sections:

¢ (lass attributes;

* Instance attributes.

Behavior The relationship between attribute values and services, i.e. a
specification of how an object acts. Actions results from
different events the object detects, such as receiving service
request, detecting internal faults or elapsing timers.

The Behavior of an Object indicates how it responds to
particular events. For example, a person can be abstractly
viewed as an Instance within the Class Human. Generally
speaking, all humans have the same set of attributes: age,
gender, etc., yet, because the values of each attribute vary,
each of us looks/behaves in a distinct fashion.

BOOTP (Bootstrap BOOTP lets the device configure itself dynamically at boot
Protocol) time if the network has a BOOTP server. The BOOTP server
assigns the device a pre-configured IP address, a subnet mask,
and a gateway address; therefore, you do not have to




configure these using the parameters in the device. BOOTP can
make it easier to administer an EtherNet/IP network.

Bridge A bridge refers to a network device that can route messages
from one Ethernet network to another.
Broadcast A broadcast transmission is a packet that all nodes on the

network receive.

Change of State 1/0
Trigger

Change of State (CoS) is one of three types of 1/0 triggers
supported by CIP for the exchange of data on Class 0 or 1 1/0
connections. CoS endpoints send their messages when a
change occurs. The data is also send at a background cyclic
interval if no change occurs to keep the connection from
timing out.

CIP (Common Industrial
Protocol)

CIP is the transport and application layer protocol used for
messaging over EtherNet/IP, ControlNet, and DeviceNet
networks. The protocol is used for implicit messaging (real
time 1/0) and explicit messaging (configuration, data
collection, and diagnostics).

Class

A class (of objects) is a set of objects that all represent the
same kind of system component. A class is a generalization of
an object. All objects in a class are identical in form and
behavior, but may contain different attribute values. A class
contains the objects that relate to a device, they are organized
in instances.
For example, Ethernet/IP encoders from Lika supports the
following classes:

* Identity Object (Class Code 01h);

* Message Router Object (Class Code 02h);

* Assembly Object (Class Code 04h);

» Connection Manager Object (Class Code 06h);

* Position Sensor Object (Class Code 23h);

» TCP/IP Interface Object (Class Code F5h);

» EtherNet Link Object (Class Code F6h);

* Device Level Ring (DLR) Object (Class Code 47h);

* Quality of Service (QoS) Object (Class Code 48h).

Class Attribute

A Class Attribute is an attribute whose scope is that of the
class as a whole, rather than any one particular instance.
Therefore, the list of Class Attributes is different than the list
of Instance Attributes. CIP defines the Instance ID value zero
(0) to designate the Class level versus a specific Instance
within the Class.

Class code

A hexadecimal identifier assigned to each CIP object.

Connected Messaging

A CIP connection is a relationship between two or more
application objects on different nodes. The connection
establishes a virtual circuit between end points for transfer of
data. Node resources are reserved in advance of data transfer
and are dedicated and always available. Connected messaging
reduces data handling of messages in the node. Connected




messages can be Implicit (I/0) or Explicit.

Connection
Establishment/Close

Connections are established Connection Originators using the
ForwardOpen service and closed by using the ForwardClose
service. Connection clean-up takes place when either
connection end point times out.

Connection Originator

The source node that makes a request to a Connection Target
for a connection. It can initiate either an /O connection or
explicit message connection using the ForwardOpen service.

Connection Target

Destination for 1/0 or explicit message connection requests.
Responds to a connection request with a ForwardOpen service
response.

Client

Within a client/server model, the client is the device that sends
a request to a server. The client expects a response from the
server.

Communication Objects

A reference to the Object Classes that manage and provide the
run-time exchange of implicit (I/0) and explicit messages.

Consumer Within the producer/consumer model, the consumer is one of
potentially several consuming devices that picks up a message
placed on the network by a producing device.

Controller A controller, also called programmable logic controller, is a

solid-state control system that has a user-programmable
memory for storage of instructions to implement specific
functions such as 1/0 control, logic, timing, counting, report
generation, communication, arithmetic, and data file
manipulation. A controller consists of a central processor,
input/output interface, and memory.

Cyclic 1/0 Trigger

Cyclic is one of three types of 1/0 triggers supported by CIP for
the exchange of data on Class O or 1 I/O connections.
Endpoints send their messages at pre-determined cyclic time
intervals.

Data Rate

The data rate is the speed at which data is transferred on the
EtherNet/IP network. You can set the device to a data rate of
10 Mbps Full-Duplex, 10 Mbps Half-Duplex, 100 Mbps Full-
Duplex, or 100 Mbps Half-Duplex. If another device on the
network sets or auto-negotiates the data rate, you can set the
device to automatically detect the data rate.

DSI (Drive Serial
Interface)

DSI stands for Drive Serial Interface, it is based on the ModBus
RTU serial communication protocol.

DSI Peripheral

A device that provides an interface between DSI and a
network or user.

DSI Product A device that uses the DSI communications interface to
communicate with one or more peripheral devices. For
example, a motor drive is a DSI product.

Duplex Duplex describes the mode of communication. Full-duplex

communications let a device exchange data in both directions
at the same time. Half-duplex communications let a device




exchange data only in one direction at a time. The duplex used
by the adapter depends on the type of duplex that other
network devices, such as switches, support.

EDS (Electronic Data
Sheet) Files

EDS files are simple text files that are used by network
configuration tools for EtherNet/IP to describe products so
that you can easily commission them on a network. EDS files
describe a product device type, revision, and configurable
parameters. EDS files can be downloaded from Lika web site.

EDS File

An Electronic Data Sheet (EDS) is an ASCIl text file that
describes the features of an EtherNet/IP device and is used by
software tools for device and network connection
configuration.

EEPROM

EEPROM is the permanent memory of a device. Devices such
as the encoder store parameters and other information in
EEPROM so that they are not lost when the device loses
power. EEPROM is sometimes called "NVS (Non-Volatile
Storage)"

Encapsulation Protocol

Defines the communication relationship between two nodes
known as an Encapsulation Session. The Encapsulation
Protocol uses TCP/UDP Port 44818 for several Encapsulation
Commands and for CIP Explicit Messaging. An example
encapsulation command is the List_ldentity Command that
performs a “network who" An Encapsulation Session must be
established before any CIP communications can take place.
Data format for the Encapsulation Protocol is Little-Endian.

EtherNet/IP Network

Ethernet/IP (Industrial Protocol) is an open producer-
consumer communication network based on the Ethernet
standard (IEEE 802.3), TCP/IP, UDP/IP, and CIP. Designed for
industrial communications, both /0 and explicit messages can
be transmitted over the network. Each device is assigned a
unique IP address and transmits data on the network. The
number of devices that an EtherNet/IP network can support
depends on the class of IP address. For example, a network
with a Class C IP address can have 254 nodes.

General information about EtherNet/IP and the EtherNet/IP
specification are maintained by the Open DeviceNet Vendor's
Association (ODVA). ODVA is online at http://www.odva.org.

Exclusive Owner
Connection

This is one of three types of Implicit (I/0) Connections. It is a
Class 0 or 1 bidirectional connection to an Output connection
point (typically an Assembly Object), where the data of this
assembly can only be controlled by one Scanner. There may be
a connection to an input assembly; this data is being sent to
the scanner. If the input data length is zero, then this direction
becomes a Heartbeat connection.

Explicit Message Client

An explicit message client initiates request/response oriented
communications with other devices. Examples of explicit
message clients are HMI devices, programming tools, or PC or
Linux based applications that gather data from control
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devices.

Explicit Message Server

An explicit message server responds to request/response
oriented communications initiated by explicit message clients.
An example of an explicit message server is a bar code reader.

Explicit Messaging

Explicit Messages are used to transfer data that does not
require continuous updates. They are typically used to
configure, monitor, and diagnose a device over the network.

Explicit Messages can be sent as a connected or unconnected
message. CIP defines an Explicit Messaging protocol that
states the meaning of the message. This messaging protocol is
contained in the message data. Explicit Messaging provide the
means by which typical request/response oriented functions
are performed (e.g., module configuration). These messages are
typically  point-to-point. Message rates and latency
requirements are typically not as demanding as 1/0 messaging.

ForwardOpen Service
Request

The ForwardOpen Service Request is sent by the Connection
Originator and received by the Connection Target to open and
establish explicit and /0 connections. The ForwardOpen
Service request and associated response contains all of the
connection parameters, including transport class, production
trigger, timing information, electronic key and connection IDs.

Gateway

A gateway is a device on a network that connects an
individual network to a system of networks. When a node
needs to communicate with a node on another network, a
gateway transfers the data between the two networks.

Hardware Address

Each Ethernet device has a unique hardware address
(sometimes called a MAC address) that is 48 bits. The address
appears as six digits separated by colons (for example,
xxaxxaxxaxx:xx:xx). Each digit has a value between 0 and 255
(0x00 and OxFF). This address is assigned in the hardware and
cannot be changed. It is required to identify the device if you
are using a BOOTP utility.

I/0 Adapter

An 1/0 Adapter receives implicit communications requests
from an 1/0 Scanner then produces and consumes its |/O data,
typically at the requested cyclic rate. An 1/0 Adapter can be a
simple digital input device, or something more complex such
as a modular pneumatic valve system.

1/0 Client

Function that uses the I/0 messaging services of another (/O
Server) device to perform a task. Initiates a request for an 1/0
message to the server module. The 1/0 Client is a Connection
Originator of Implicit Message connections

I/0 Data

/0 data, sometimes called “implicit messages” or
“input/output,” transmit time-critical data. The terms “input"
and "output” are defined from the controller's point of view.
Output is transmitted by the controller and consumed by the
device. Input is transmitted by the device and consumed by
the controller.




I/0 Messaging

Used interchangeably with the term Implicit Messaging.

I/0 Scanner

An 1/0 scanner initiates implicit connections with 1/0 adapter
devices, i.e., it is an /O Client. A scanner is typically the most
complex type of EtherNet/IP device, as it must deal with issues
such as configuration of which connections to make, and how
to configure the adapter device. Scanners also typically
support initiating explicit messages, i.e., it is also an Explicit
Message Client. A programmable controller is an example of
an 1/0 scanner (used interchangeably with Scanner Class).

1/0 Server

Function that provides I/0 messaging services to another (I/0
Client) device. Responds to a request from the 1/0 Client for an
I/0 connection. An 1/0 Server is the target of the implicit
message connection request.

Implicit Messaging

Implicit Messages are exchanged across I/0 Connections with
an associated Connection ID. The Connection ID defines the
meaning of the data and establishes the reqular/repeated
transport rate and the transport class. No messaging protocol
is contained within the message data as with Explicit
Messaging. Implicit Messages can be point to point (unicast)
or multicast and are used to transmit application specific 1/0
data. This term is used interchangeably with the term /O
Messaging. Implicit Messaging on EtherNet/IP uses UDP/IP
frames on port 2222. They are typically Class 0 or 1 and of the
type Exclusive Owner, Input Only and Listen Only.

Input Only Connection

This is one of three types of Implicit (I/0) Connections. It is a
Class 0 or 1 Connection to an Input connection point (typically
an assembly object). The scanner receives input data from the
target device and produces a Heartbeat to the target device.
There is no Output data.

Instance

An object instance is the actual representation of a particular
object within a class, i.e. it is a specific and real (physical)
occurrence of an object. For example: New Zealand is an
instance of the object class Country. Each instance of a class
has the same attributes, but also has its own particular set of
attribute values. The terms Object, Instance, and Object
Instance all refer to a specific Instance.

Instance Attribute

An Instance Attribute is an attribute whose value is unique to
an object instance and whose definition is shared by all
instances of an object. Each instance need only support the
optional attributes that apply to it. If an instance does not
support an optional attribute, the Attribute Not Supported
(General Status code 0x14) error shall be returned for services
targeting that attribute.

IP Address

A unique IP address identifies each node on an EtherNet/IP
network. An [P address consists of 32 bits that are divided into
four segments of one byte each. It appears as four decimal
integers separated by periods (xxx.xxx.xxx.xxx). Each "xxx" can
have a decimal value from 0 to 255. For example, an IP address




could be 192.168.0.1. An IP address has two parts: a network
ID and a host ID. The class of network determines the format
of the address.

0 1 7 15 23 31

Class A \o \ Network ID | Host ID

01 7 15 23 31
Class B | 1| 0| Network ID Host ID

012 7 15 23 31
Class C | 11/0 Network ID Host ID

The number of devices on your EtherNet/IP network will vary
depending on the number of bytes that are used for the
network address. In many cases you are given a network with
a Class C address, in which the first three bytes contain the
network address (subnet mask = 255.255.255.0). This leaves 8
bits or 256 addresses on your network. Because two addresses
are reserved for special uses (0 is an address for the network
usually used by the router, and 255 is an address for broadcast
messages to all network devices), you have 254 addresses to
use on a Class C address block. You must ensure that each
device on the Internet has a unique address. You can then set
the unique IP address for the device by using a BOOTP server
or by manually configuring parameters in the device. The
device reads the values of these parameters only at power-up.

Listen Only Connection

This is one of three types of Implicit Connections. It is a Class O
or 1 Connection to an Input connection point (typically an
assembly object). The scanner receives input data from the
target device and produces a Heartbeat to the target device.
There is no Output data. A Listen Only Connection can only be
attached to an existing Exclusive Owner or Input Only
Connection. If this underlying connection closes, then the
Listen Only connection will also be closed or timed out.

Master

EtherNet/IP does not use Master/Slave technology or
terminology.

Message Client

Function that uses the Explicit messaging services of another
(Message Server) device to perform a task. Initiates an Explicit
Message request to the server device.

Message Server

Function that provides Explicit Messaging services to another
(Message Client) device. Responds to an Explicit Message
request from the Message Client.

Multicast

Multicast is the single transmission of an 1/0 data packet that
may be consumed by multiple devices using multicast IP and
Ethernet destination addresses. See Producer/Consumer
Communications Model.




Object

A CIP node is modeled as a collection of Objects. An Object
provides an abstract representation of a particular component
within a product. The realization of this abstract object model
within a product is implementation dependent. In other words,
a product internally maps this object model in a fashion
specific to its implementation.

Ping

A ping is a message that is sent by a DSI product to its
peripheral devices. They use the ping to gather data about the
product, including whether it can receive messages and
whether they can log in for control.

Point to Point (Unicast)

Point to Point or Unicast is the transmission of data to a single
device.

Producer Within the producer/consumer model, the producing device
places a message on the network for consumption by one or
several consumers. Generally, the produced message is not
directed to a specific consumer.

Producer/Consumer For 1/0  Connections, CIP  supports object-oriented

Communications Model

Producer/Consumer communication. Connection identifiers
embedded into each message are used by devices to determine
which messages they should "consume” from other devices
that "produce” messages. This enables efficient use of network
bandwidth by transmitting information only once. Less
bandwidth equates to greater efficiency and overall speed.
EtherNet/IP uses IP multicast and Ethernet multicast
destination addressing to implement this capability.

Requested Packet Interval
(RPI)

EtherNet/IP devices typically produce or consume data based
upon a Requested Packet Interval (RPI) value. Producer devices
send data packets at a predetermined time interval based on
the RPI, whereas consumer devices will listen for a packet of
data at a given RPI.

Scanner Class

A Scanner Class product exchanges real-time 1/0 data with
Adapter Class and Scanner Class products. This type of node
can respond to connection requests and can also initiate
connections to target devices (see 1/0 Scanner).

Server Within a client/server model, the server is the device that
receives a request from a client. The server is expected to give
a response to the client.

Service A list of the common services defined for the object. A

(common service)

function supported by an object and/or object class.

Service
(object-specific service)

The full specifications of any services unique to the object.

Service code

Service codes are used to define the action that is requested
to take place when an object or parts of an object are
addressed through explicit messages. They are used to access
classes or the attributes of a class or to generate specific
events.




Slave

EtherNet/IP does not use Master/Slave technology or
terminology.

Subnet Mask

A subnet mask is an extension to the IP addressing scheme
that lets you use a single network ID for multiple physical
networks. A bit mask identifies the part of the address that
specifies the network and the part of the address that
specifies the unique node on the network. A “1" in the subnet
mask indicates the bit is used to specify the network. A “0" in
the subnet mask indicates that the bit is used to specify the
node. For example, a subnet mask on a Class C address may
appear as follows: 11111111 11111111 11111117 11000000
(255.255.255.192). This mask indicates that 26 bits are used to
identify the network and 6 bits are used to identify devices on
each network. Instead of a single physical Class C network
with 254 devices, this subnet mask divides it into four
networks with up to 62 devices each.

Switches

Switches are network devices that provide virtual connections
that help to control collisions and reduce traffic on the
network. They are able to reduce network congestion by
transmitting packets to an individual port only if they are
destined for the connected device. In a control application, in
which real time data access is critical, network switches may
be required in place of hubs.

TCP (Transmission Control
Protocol)

EtherNet/IP uses this protocol to transfer Explicit Messaging
packets using IP. TCP guarantees delivery of data through the
use of retries.

Transport Classes

CIP  defines several Transport Classes for messaging
connections. Within EtherNet/IP, |/0 data sent on Class 1
connections is pre-pended with a 16-bit sequence count,
while data on Class 0 connections is not. Class 3 connections
are used for Explicit Messaging Connections.

UDP (User Datagram
Protocol)

EtherNet/IP uses this protocol to transfer 1/0 packets using IP.
UDP provides a simple, but fast capability to send /O
messaging packets between devices. This protocol ensures that
devices transmit the most recent data because it does not use
acknowledgments or retries.

Unconnected Messaging

Provides a means for a node to send message requests
without establishing a CIP connection prior to data transfer.
More overhead is contained within each message and the
message is not guaranteed destination node resources.
Unconnected Messaging is used for non-periodic requests
(e.g., network "Who" function). Applies to explicit messages
only.

Unicast (Point to Point)

Unicast or Point to Point is a connection for the transmission
of data to a single device.




List of abbreviations

Table below contains a list of abbreviations (in alphabetical order) which may be used in this guide to
describe the EtherNet/IP interface.

API Actual Packet Interval

ASCII American Standard Code for Information Interchange

ASN.1 Abstract Syntax Notation

CIP The Common Industrial Protocol defined in this volume of the

CIP Networks Library. CIP includes both connected and
unconnected messaging.

CID Connection Identifier

DLL Data Link Layer

EPR Expected Packet Rate

ISO International Standards Organization

MAC ID Media Access Control Identifier

PDU Protocol Data Unit

ODVA ODVA, Inc.

O=T Originator to Target (used to describe packets that are sent
from the originator to the target)

oSl Open Systems Interconnection (see ISO 7498)

RPI Requested Packet Interval

SDU Service Data Unit

SEM State Event Matrix

SEMI Semiconductor Equipment Materials International

STD State Transition Diagram, used to describe object behaviour

Tw 0 Target to Originator (used to describe packets that are sent

from the target to the originator)

UCMM Unconnected Message Manager
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Glossary of MODBUS terms

MODBUS, like many other networking systems, has a set of unique terminology. Table below contains a
few of the technical terms used in this guide to describe the MODBUS interface. They are listed in
alphabetical order.

Address field It contains the Slave address.
Application Process The Application Process is the task on the Application Layer.
Application protocol MODBUS is an application protocol or messaging structure

that defines rules for organizing and interpreting data
independent of the data transmission medium.

ASCII transmission mode |When devices are setup to communicate on a MODBUS serial
line using ASCIl (American Standard Code for Information
Interchange) mode, each 8-bit byte in a message is sent as
two ASCIl characters. This mode is used when the physical
communication link or the capabilities of the device does not
allow the conformance with RTU mode requirements
regarding timers management.

Bus A bus is a communication medium connecting several nodes.
Data can be transferred via serial or parallel circuits, that is, via
electrical conductors or fibre optic.

Client A Client is any network device that sends data requests to
servers.

MODBUS follows the Client/Server model. MODBUS Masters
are referred to as Clients, while MODBUS Slaves are Servers.

Cyclic Redundancy Check |Error-checking technique in which the frame recipient
(CRQ) calculates a remainder by dividing frame contents by a prime
binary divisor and compares the calculated remainder to a
value stored in the frame by the sending node.

Data encoding MODBUS uses a 'big-Endian’ representation for addresses and
data items. This means that when a numerical quantity larger
than a single byte is transmitted, the most significant byte is
sent first.

Exception code Code to be returned by Slaves in the event of problems. All
exceptions are signalled by adding 0x80 to the function code
of the request.

Exception response MODBUS operates according to the common client/server
(Master/Slave) model: the Client (Master) sends a request
telegram (service request) to the Server (Slave), and the Server
replies with a response telegram. If the Server cannot process
a request, it will instead return a error function code
(exception response) that is the original function code plus
80H (i.e. with its most significant bit set to 1).

Function code MODBUS is a request/reply protocol and offers services



specified by function codes. The function code is sent from a
Client to the Server and indicates which kind of action the
Server must perform. MODBUS function codes are elements of
MODBUS request/reply PDUs.

The function code field of a MODBUS data unit is coded in one
byte. Valid codes are in the range of 1 .. 255 decimal (the
range 128 - 255 is reserved and used for exception responses).
Function code "0" is not valid. Lika actuators only implement
public function codes.

Holding register

In the MODBUS data model, a Holding register is the output
data. A Holding register has a 16-bit quantity, is alterable by
an application program, and allows either read-write or read-
only access.

IEEE 1588

This standard defines a protocol enabling synchronisation of
clocks in distributed networked devices (e.g. connected via
Ethernet).

Input register

In the MODBUS data model, an Input register is the input
data. An Input register has a 16-bit quantity, is provided by an
/O system, and allows read-only access.

LRC Checking

In ASCII mode, messages include an error-checking field that
is based on a Longitudinal Redundancy Checking (LRC)
calculation that is performed on the message contents,
exclusive of the beginning ‘colon’ and terminating CRLF pair
characters. It is applied regardless of any parity checking
method used for the individual characters of the message.

Master

A Master is any network device that sends data requests to
Slaves.

Message

The MODBUS messaging service provides a Client/Server
communication between devices connected on the network.
The Client / Server model is based on four types of messages:

*  MODBUS Request

* MODBUS Confirmation

*  MODBUS Indication

* MODBUS Response
The MODBUS messaging services are used for information
exchange.

MODBUS Confirmation

A MODBUS Confirmation is the Response Message received on
the Client side.

MODBUS Indication

A MODBUS Indication is the Request message received on the
Server side.

MODBUS Request

A MODBUS Request is the message sent on the network by the
Client to initiate a transaction.

MODBUS Response

A MODBUS Response is the Response message sent by the
Server.

Network

Network is a group of computers on a single physical network
segment.




PDU

The Protocol Data Unit (PDU) is the MODBUS function code
and data field. It is packed together with the Address Field and
the CRC (or LRC) to form the Modbus Serial Line PDU.
The MODBUS protocol defines three PDUs. They are:

* MODBUS Request PDU, mb_req_pdu

*  MODBUS Response PDU, mb_rsp_pdu

*  MODBUS Exception Response

mb_excep_rsp_pdu

PDU,

Read Holding Registers
(03, 0003hex)

This function code is used to READ the contents of a
contiguous block of holding registers in a remote device; in
other words, it allows to read the values set ina group of work
parameters placed in order.

Read Input Register (04,
0004hex)

This function code is used to READ from 1 to 125 contiguous
input registers in a remote device; in other words, it allows to
read some result values and state [ alarm messages in a
remote device.

Register

MODBUS functions operate on memory registers to configure,
monitor, and control device 1/O.

RTU transmission mode

Remote Terminal Unit. When devices communicate on a
MODBUS serial line using the RTU mode, each 8-bit byte in a
message contains two 4-bit hexadecimal characters. The main
advantage of this mode is that its greater character density
allows better data throughput than ASCII mode for the same
baud rate. Each message must be transmitted in a continuous
stream of characters.

Server

A Server is any program that awaits data requests to be sent
to it. Servers do no initiate contacts with Clients, but only
respond to them.

MODBUS follows the Client/Server model. MODBUS Masters
are referred to as clients, while MODBUS Slaves are servers.

Service request

It is the MODBUS Request, i.e. the message sent on the
network by the Client to initiate a transaction.

Slave

A Slave is any program that awaits data requests to be sent to
it. Slaves do no initiate contacts with Masters, but only
respond to them.

Transmission rate

Data transfer rate (in bps).

Write Multiple Registers
(16, 0010hex)

This function code is used to WRITE a block of contiguous
registers (1 to 123 registers) in a remote device.

Write Single Register (06,
0006hex)

This function code is used to WRITE a single holding register in
a remote device.




|i(a RD1A e RD12A EtherNet/IP & Modbus®

1 Safety summary
1.1 Safety

* Always adhere to the professional safety and accident prevention
regulations applicable to your country during device installation and
operation;

* installation and maintenance operations have to be carried out by
qualified personnel only, with power supply disconnected and stationary
mechanical parts;

* device must be used only for the purpose appropriate to its design: use for
purposes other than those for which it has been designed could result in
serious personal and/or the environment damage;

* high current, voltage and moving mechanical parts can cause serious or
fatal injury;

* warning ! Do not use in explosive or flammable areas;

» failure to comply with these precautions or with specific warnings
elsewhere in this manual violates safety standards of design, manufacture,
and intended use of the equipment;

* Lika Electronic assumes no liability for the customer's failure to comply
with these requirements.

1.2 Electrical safety

* Turn OFF power supply before connecting the device;
* connect according to explanation in the "Electrical connections” section on
page 39;
* a safety push-button for emergency power off must be installed to shut
off the motor power supply in case of emergency situations;
* in compliance with 2014/30/EU norm on electromagnetic
compatibility, following precautions must be taken: ‘ N
- before handling and installing the equipment, discharge
electrical charge from your body and tools which may come in touch
with the device;
- power supply must be stabilized without noise; install EMC filters on
device power supply if needed;
- always use shielded cables (twisted pair cables whenever possible);
- avoid cables runs longer than necessary;
- avoid running the signal cable near high voltage power cables;
- mount the device as far as possible from any capacitive or inductive
noise source; shield the device from noise source if needed:;
- to guarantee a correct working of the device, avoid using strong magnets
on or near by the unit;
- minimize noise by connecting the shield and/or the connector housing
and/or the frame to ground. Make sure that ground is not affected by
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noise. The connection point to ground can be situated both on the device
side and on user's side. The best solution to minimize the interference
must be carried out by the user.

1.3 Mechanical safety

* Install the device following strictly the information in the “Mechanical
installation” section on page 35;

* mechanical installation has to be carried out with stationary mechanical
parts;

¢ do not disassemble the unit;

¢ do not tool the unit or its shaft;

» delicate electronic equipment: handle with care; do not subject the device
and the shaft to knocks or shocks:

* respect the environmental characteristics of the product.

WARNING

The unit has been adjusted by performing a full-load mechanical running test;
thence default values which has been set refer to a device running in such
condition. Furthermore they are intended to ensure a standard and safe
operation which not necessarily results in a smooth running and an optimum
performance. Thus to suit the specific application requirements it may be
advisable and even necessary to enter new parameters instead of the factory
default settings; in particular it may be necessary to change velocity,
acceleration, deceleration and gain values.

WARNING

The counter-electromotive force (back EMF) generated by the motor in case the
shaft is forced to spin due to a manual external force can cause irreparable
damages to the internal circuitry.
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2 ldentification

Device can be identified through the order code (Mod.), the serial number
(S/N) and the MAC address (MAC) printed on the label applied to its body.
Information is listed in the delivery document too. Please always quote the
order code, the serial number and the MAC address when reaching Lika
Electronic for purchasing spare parts or needing assistance. For any information
on the technical characteristics of the product refer to the technical catalogue.

lica ] C €

Mod. RDX-XX-XXX-XX-XX-X
SIN 123456789
MAC  XX-XX-XX-XX-XX-XX
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3 Mechanical installation

WARNING
Installation and maintenance operations have to be carried out by qualified
personnel only, with power supply disconnected. Motor and shaft must be in
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Figure 1 - RD1A unit - Overall dimensions
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Figure 2 - RD12A unit - Overall dimensions

DRIVECOD unit must be secured firmly only to the user's shaft using the
provided collar. DRIVECOD unit is supplied with a silicone isolator and an anti-
rotation pin; the anti-rotation pin has to be inserted into the silicone isolator.
This will provide to the unit both the stability and the mobility needed to absorb
the mechanical tensions produced during operation. Do not fasten firmly the
anti-rotation pin to the flange or the fixed support on user's side without using
the silicone isolator! Furthermore do not place the flange of the positioning unit
against the flange on user's side. If this occurs, the mechanical tensions would be
transmitted completely to the motor shaft and this would lead to bearings
damages and mechanical breakdowns!
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Figure 3 - Example of typical installation of RD1xA unit on worm screw

To install properly the DRIVECOD unit please read carefully and follow the
instructions hereafter; anyway note that the unit can be installed in several
manners and according to the specific user's application.

Drill a 8 mm (0.315")
diameter hole in the
flange or in the fixed
support on user's side in
order to insert the anti-
rotation pin. We suggest
adding a silicone isolator
(not provided). The
distance between the axis
of the shaft and the axis
of the hole must be 30
mm (1.18") + 0.2 mm
(0.008"). Make sure that
the hole and the shaft are
perfectly aligned on the
vertical axis. If installation
is not carried out properly,

30i0,2_1

mechanical tensions would be produced on the motor shaft and this would
lead to bearings damages and mechanical breakdowns!
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e insert the user's shaft in the hollow shaft of the DRIVECOD unit; the
maximum depth of the DRIVECOD shaft is 26 mm (1.02"); ascertain that the
anti-rotation pin is inserted properly in the hole (in the silicone isolator, if
installed);

* the minimum distance between the flange of the DRIVECOD unit and the
fixed support on user's side must be not less than 1 mm (0.039") in order to
prevent the fixed parts from coming into contact;

* secure the user's shaft through the collar and the relevant fixing screw.

| min.

WARNING

Never force manually the rotation of the shaft not to cause permanent
damages! The counter-electromotive force (back EMF) generated by the motor
in case the shaft is forced to rotate due to a manual external force can cause
irreparable damages to the internal circuitry.
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4 Electrical connections

WARNING

Power supply must be turned off before performing any electrical connection!
When you send the Start, Jog + or Jog - commands, the unit and the shaft
start moving! Before operating please make sure that there are no risks of
personal injury and mechanical damages.

Each Start routine has to be checked carefully in advance!

Never force manually the rotation of the shaft not to cause permanent
damages!

Figure 4: Connectors and diagnostic LEDs

Legend
1 | M12 8-pin male connector inputs [ output + MODBUS RS-232

2 |M12 4-pin male connector power supply
3 |M12 4-pin female connector PORT 1

4 | M12 4-pin female connector PORT 2
5

Internal housing of Preset [ Jog buttons

L1 |LED 1 Link / Activity in PORT 2
2 |LED 2 Link / Activity in PORT 1
L3 |LED 3 MS Module Status LED
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L4 |LED 4 NS Network Status LED
L5 |LED 5 Controller power supply information

L6 |LED 6 Motor power supply information

4.1 Ground connection (Figure 1 and Figure 2)

To minimize noise connect properly the frame to ground; we suggest using the
ground screw points provided in the frame (see Figure 1 and Figure 2). Connect
properly the cable shield to ground on user's side. Lika EC- pre-assembled cables
are fitted with shield connection to the connector ring nut in order to allow
grounding through the body of the device. Lika E- connectors have a plastic
gland, thus grounding is not possible. If metal connectors are used, connect the
cable shield properly as recommended by the manufacturer. See also the note in
the next paragraph. Anyway make sure that ground is not affected by noise. It is
recommended to provide the ground connection as close as possible to the
device.

4.2 Connectors (Figure 4 and Figure 5)

M12 8-pin male connector, 3 inputs [ 1 output + service serial
port MODBUS RS-232

M12 4-pin male connector power supply

M12 4-pin female connector PORT 1

M12 4-pin female connector PORT 2

Figure 5: Connectors

W N
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4.2.1 Power supply connector

Power supply
M12 4-pin male connector

(frontal side)

Pin Description
1 motor +24Vdc +10% power supply
2 controller +24Vdc +10% power supply
3 motor and controller OVdc supply voltage
4 not connected

4.2.2 EtherNet/IP interface connectors (PORT 1 and PORT 2)

Two M12 4-pin female connectors with D coding are used for Ethernet network
connection through PORT 1 and PORT 2.

Interface

M12 4-pin connectors 5 &
D coding, female s 2
(frontal side)
Pin Description
1 Tx Data +
2 Rx Data +
3 Tx Data -
4 Rx Data -
Case Shielding '

' Lika EC- pre-assembled cables only

The Ethernet interface supports 100 Mbit/s, half-duplex/full-duplex operation.

P1 PORT 1 and P2 PORT 2 M12 connectors have pin-out in compliance with the
Ethernet standard. Therefore you can use standard Ethernet cables commercially
available, for more information see later.

P1 PORT 1 and P2 PORT 2 connectors are interchangeable.
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NOTE 7 mm to strip.

We suggest always connecting the cable =2

shield to ground on user's side. 30 mm to dismantle
Lika EC- pre-assembled cables are fitted W

with shield connection to the connector ™3

ring nut in order to allow grounding 3

through the body of the device. Lika E-
connectors have a plastic gland, thus
grounding is not possible (see the
Figure). If metal connectors are used,
connect the cable shield properly as
recommended by the manufacturer.

LY

4.2.3 Inputs [ output + MODBUS RS-232 service port

Inputs / output + MODBUS RS-
232 service port

M12 8-pin connector

A coding, male

(frontal si