lika

Smart encoders &t actuators U S e r ' S g u i d e

0
Ol

SFAM1-05000-FD
SFAM2-10000-FD

-
Devicel\'et

5000 mm (196.85") & 10000 (393.7") mm draw-wire encoder
* Integrated 25 bit absolute multiturn encoder

* Programmable resolution down to 24 pm

* (Cable and M12 connectors options

* DeviceNet interface, "Group 2 only server" devices

Suitable for the following models: General Contents
¢ SFAM1-05000-FD2-08192-RM12 Preliminary information 10
* SFAM1-05000-FD2-08192-RPG Mounting instructions 1
Electrical connections 18
® SFAM2-10000-FD2-08192-RM12 Quick reference (using RSNetWorx) 27
* SFAM2-10000-FD2-08192-RPG DeviceNet interface 18
Setup 80
Default parameters table 84

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


http://www.lika.biz/

This publication was produced by Lika Electronic s.r.l. 2023. All rights reserved. Tutti i diritti riservati. Alle Rechte vorbehalten. Todos los
derechos reservados. Tous droits réservés.

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..

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.
l ‘ a


mailto:info@lika.it

General contents

LT 11T [ 1
G T T 0T 01 (] 1 3
RT3 [0 G 0 7
Typographic and iconographic CONVENTIONS......ccccvcrerinrsssssnisessssss s sasasasaes 9
Preliminary infOrmation.... s 10
LT L0 10T 1 1

LT ST REY ettt 11
1.2 LB CTIICAN SATOTY rereeeeeeseeeeeeeeessssseeeeeeeessss s eseeesssss s sesssss s RS0 11
1.3 MECNANICAI SATRTY .covvveveeeeceeeeeti s sss s s bbb 12

2 0 LT3N 3 T 0T 13
3 MoUNTING INSTFUCTIONS ..ot 14
3.1 OVEIAI QIMENSIONS..etttttiiireeeeereeeeeeeeessssssssssssss s ssessssssssssssssssssss s s sss s R RS 14
3.2 VI OUNTING NS UCTIONS....ereeeeeetaeeeeeeeeessssseeseeeessssssessesesesssss e ssssssss e ssss s R R 15
3.3 USETUL INTOIMATION . eeetteeeeiteeereceesss e eesssss s essss s ss s 16
B4 L @INTE NN CE e eeeeeeeesssseeeeeeessssssseeeeeesssssss e sessss e E SRR R 17
L 1T g T2 0 0 T LT 0 18
4.1 CONMECTION CA.rvrrrrrrreerereerereeeeeeeesseeseseesesseseeseeseeseseessesseesessessesseses s essssssssssssssssssesessssnsesees 18
4.2 Connection cap with PG gland (CabIE OUTPUL).....voorooeeeeeeeeesseeeeeeceessseeeeeeessssssesseeeesssssssseeessssssssseeesssssesseeee 20
4.3 ConNECtion CaP With MT2 CONMECTONS..uuuuuuuurrremmerrmmseeesseesssssesssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssseeee 21
4.4 GIOUNG CONMNBCTION ettt 22
4.5 CONNECLION OF ThE SNIBIT ... eceeeeeeeeeeesss s eeeeeeceeeeesssssss s sssssssssssss s ssssssss s 22
4.6 SettiNg the DAUA rAtE: DIP A....cooeeeeeeeeeereceetisseesesessssssssssssessssssssssssssssss s sssssss s sssssss s ssssss st sssnness 23
4.7 Setting the NOE AUAIESS: DIP B........uuuuuuuuuuuuuuussmmsssssssesssssssssssssssssssssssssssssssssssssssssssessesssssssssssesssssssssssssssssssssssesssssnneeees 24
4.8 Setting the RT DUS tEIMINGTION .........cireeceeeesesesecesssssesssessssssessssssssssssssssssssssssesssssssssss s ssssssssssssssssssssssssses 25
4.9 DIGYNOSTIC LEDS....outuerereeeeesieeeeeeesssssseeeseesssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssassssssssssssssssssssssssssessssssssssssnsssssssseness 26
5 Quick reference (USING RSNETWOIX)....cocueureurerereereusesesesessessesessssessessesesssessessesssssssssessesssssssessessasans 27
5.1 IMPOIT EDS FllBueuvueueeeeeeeeeeeeeeceeeesssssssssssseeseesssesseessssssssssssss s sssssssssssssssssss s sssssssssssssss s sssssssss s sssensons 27
5.2 AddiNG @ NOAE £O TNE PrOJECT..cuuuerieeereeeeeeeeessssssssss s eeseesssssssssssss s sessssssssssss s ssssssssssss s 29
5.3 Encoder parameters CONTIGUIATION .rereeeessssseessseessssssessssssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssseess 29
5.4 Saving the parameters With RSNETWOIX ... wcerererereerreersersessseessessssssssssssssssssssssssessssssssssssssssssssssssssssssssssssssnseees 33
5.5 USING The SCANNET MOGUIB.....mmeereeeeveeeeeeeceessseseeeecssssssessssesssssssssssssssssssesssssssssss s ssssssssssssssssssssssssss st nsssssnes 34
D18 PaTAMIBTOIS. ...eeeeeeeeese e eeeeeeeeessssssssss R4 RR RS0 37

T POSTEION oottt ecetteeeeeeeetesass e ecesssass s eesssssss e eRass R RS RS RS R R R AR RS0 37

2 POSITION SENSOIF TYPE.reeeeeesnreeessessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessssssssssssasssasasssasaness 38

3 COUNTING QIFECTION.ceuteeeeeeereereeeeeeceeeeeseasssss e eesssssssssssssss R R RRRRR£EEERRRRR R 38

4 SCAIING FUNCLION CONTIOLccutttteieettttiieeesss e secssssssssssas s sssas b b 39

5 MEASUIING UNIES[TRV...ccovvveeeeesseessesssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 39

6 TOAl MEASUIING FANGE. ..o reeeceeeessssssssssse s ssssssssssss s RS R R AR 41

T PUESET VAIUR......eeeeeettteees e cesessssssssssssss s AR RS Sa££RRRRRR RS 43

8 Physical reSolUtioN/FEVOIUTION......eeeeeeeeceeeceeeeeessssessssseeeees e ssssssssssssssssss s sssssssssssssssssss s 44

9 Physical NUMDBET Of FEVOIUTIONS....ceeeeereceecessenreeectssssessesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 45

L0 AN 10 OO 45

TT SUPPOFTEA QIAIMIS..cueeitttteteeess e essssssssssss s RRRaRRRRRR R R 45

FlASI MNEMOIY EITOF ettt sss s s s s s s s s s s s 45

MACHTNG TATA NOT VAIT0 ettt e s se e se s sea e eeeese e seaseeseaseeeeeseeseaseeseseseeeeseeeeeeseaseene 45



2T 30 i 70T 45

T2 OFFS@T VAIUC oo ceeeeeeeees s eessssssssssssss AR R RS R R RS EEnrR 46

13 VEIOCITY VAIUC ...ttt reeeseeecesesssssssssss s sssssssssssss RS R R RR 46

T4 VEIOCIHTY FOFMAT ...ttt eeceeeesessessss e eessssssassss RS RRR e R R 46

15 DIP SWITCN ettt ceetttttisse e ssssssssssss RS R R RR SRR 46

16 DAt TX i POLL MOA.cunnieeeeeeeeeeeeeeeeensssssseeeeeeeeeeeeesssssssssssssss s sss s ssssssssssssssssssssssssss s essssssssssssssssses 46

17 Data TX iN COS/CYCHC MOUE........coeceeeeeeeeeererreeeeeeeseeeesssssssssssssessss s sssssssssssssssssssssssssssssssssssssssssssesssee 47

T8 ALQITMN TGS eetteeeeeerrreeeeeereeeeceeeeeeeseess e eeesssssssasssss R RRR SRR RS R R R0 47

T DEILA TOF COS.c.neeeeeeeeeeeeeeeeessssss e esssssssssssssss e AR R R R RSS2SR 47

20 AUTO-SAVE PAFAMELELS.....ceveerreerenreesssessssssssssssssssssssssssesssssssssssssssssssssssssessssssssssssssssssesssssssssssssssssssssssssanes 47

SR T YT A 1 T (T T T 48
8.1 EDS FHI8. e eeeeeeeeeeeesrse e ceceeeesesssssssss s sssss s AR 48
8.2 COMMUNICATION MESSAGERS...rrrrrrreeeeeeessesssssssseeseseeseseeeesssssssssssssss s seessssssssssssssss s eessssssssssss s seessssssssssssssees 48
6.3 1/0 MESSAYES (MSG GIOUD T).evveeesssereeeeeessssssssseeeessssmsssssessssssssssseeessssssssssesssssssssssesssssssssssessssssssssesesssssssssssssssssssnnns 50
6.4 EXplicit MeSSAQeS (MSG GIOUD 2).uuuveeerreesssseeeeressssssssesessssssssssseesssssssssssessssssssssssessssssssssssesssssssssssesssssssssssssssssss 51
B6.4.1 DUPIICALE MAC=ID CRECK..eetureureereeeeeeeeeeeeeeseeeeeseeesssssessessesssssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssesssssssssssssssssssssens 52
8.4, 2 ErTOT MESSAGES. orveeeeruuaereeeeessssseeeeeessssssseeseeesssssssseeseessssssssse e sesssssss e e s R RS0 RS RRRR£nen 53
IO @O euuuutaeeeeeeeeeeeeeeesssssssssssss sS4 4 £ E00 53
RESOUICE UNGVAIHADIE oot eeeeeesssseeeeeeesss s eesssss s sssss s sss s ss s 53
INVALTIA PAFAMELET VAIUC....eeeeetvsereeeeeessseeeseessssssessssssssssssesssssssssss s ssssss s ssss s ssssss s ssssss s sssssssns 53
SEIVICE NOT SUPPOITEU.evvrrrerereerrererereeereesssesssesssssssssssssssssssssssssss s sssssss 53
INVALTA QTEITDUTE VAU coeeeeeeeeeeieeeeeeeeeeeesssssss e ssesssssssssssss s 53
Already in requESted MOUE [ SEATE........coveeeeersseeeeesseseeessssseess s sssssss s sssssssssssssss s sssssesesens 53
ODJECT STATE CONTIICT ovvvvvrrrrrreeeteseereeeesssss s ssssss s sss s ssss s ss s s s 53
ATEFTOUTE NOT SETTADIC. . oeereeeeeeeeeeeesi e eeeseeessssssss s 53
DEVICE STATE CONTIICT . iirirreeeeeeeeeeesmsss e ceeeeessssssssss e sss s RS 53

NOT ENOUGN GATAwuuirreeeteseeeeeceesss st sesssss s ssss s ssss s s s 53

AL TDULE NOT SUPPOTTEU.uvveerrreeerrmeeesssmeessssssesssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssesssssssssss s ssssessanes 53

TOO MUCKH G181 eeeeeeeeeeemisis e eeeeeeessssssssss R 53
ODJECT AOBS NOT EXISTouuuuuuurrrrreeeeereeeeeeeeessssssssss e eeeeessssssssssssssss s esss s 54
INIV@ITA P AIM B EET ettt reeeeeeeesssssss s ssssssss RS0 54

6.4.3 EXPlICIT MESSAGES CONNMEBCTION etvtrrrrrrrvrerervseesessesessesesssseeessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssssssens 55
B6.4.4 MESSAQE JATA TrANSTEI .cccveeeeeeeeeesseeetssseseess s sssss s sssss s ss s s s sss s 56
8.5 ODJECT ICTIONMANY - eeeeereeeeeeeeeeesmsssss e ceeeesssssssssss e RRRRRR RS0 57
B8.5.1 ClasS QTN TAENTITY DDJECT.wuuuuurrreeeeeeeeeeeeessssssssss e seeeeeeesssssssssssss s ssssssssssssssssss s ssssssssssssssa 58
072072071 VENUOFID .ot eeeeecesssssesseseessssssssesssesssssss s sssssss s ess s bbb e 58
07207202 DEVICE 1Y P..cirrreeeeuuereeereeeessuseeeseeeessssssseeseecessssssesseeeesssssssesseessssassssesseeessssssssessesesssssssesssssssssssssessesssssassens 58
0T-0T-03 ProOAUCE COUEC......cooeeeeeeeeeerrrreeeeereeeeeceessssssssssssssssss s csssssssssssassssss s ssssssssssss s cesssss s 58
072072024 REVISION ...couuuereereeeeuuesreeseecessssseeeseecesssssessseesssssssses s essssssse s sRass AR RS ERR RS 58

0T 20T 205 STATUS.oovueuurrreeeeeeereeeeessssssssassssssssess e essssssssssssssss R RRRRR £ RRRRR RS 58
OWVNBO e eeeeeeeteessss e eeeesesssss R R RS R £ R 58

0N IGUIH. e eeeeeeeeeeesessss e eesssssssssss AR 58
EXEENACA AOVICE STATUS..ouvuuuurreereereereeceeeesesssssss e eeessssssssssssss R s s 59

MINOE FECOVEIADIE TAUIT.eeeeeeeeeee e eeeeceeeeeeesssi e seeeeeeesssssssssss s ssssssssssss s ssssss s 59

MiINOT UNFECOVEIADIE TAUIT..ouuuuii e eeceeeeetieessss e eeeseeeeeeesssssssss s ssssssssssss s 59

MaJOr FECOVEIADIE TAUIT ...t seeeeess e ssss s sss s sss s 59

MajOr UNTECOVEIADIE FAUIT. e eeeeeeeeeeeeeess e eeeeeeeeeeesssssss s sssssssssss e sssssssssss s 59

0T -0T-06 SEEIAI NUMDET ... eeeeereeeeeeeeeeesenasss s eeeesssssssssssss s eessssssssssssss AR R R R R R R 59
071-07-07 PrOQUCT NAMC.....ooumereeeeeereeereceeeeeseeeseecesssassesessecesssssessssecssssssseesssessssssss s ssssasse s essssssssssssssssasssass 60

6.5.2 C1ass 03N : DEVICENET ODJECT....irrrreeeceeeeeeesmmssmssseeseeeeeeeeeeeeesssssssssssssssessesssssssssssssssssssssssss s sssssssssssssssssssannnes 61



0307107 NOUE AGUIESS..... oo reeeseereeeeeseeeseeseesseesseesssessssresesessesseesseesseesasesesesassssesssessseesasesssssasesaesssssesseseens 61

0307102 BAUA FATC.....oceeeeeeereeceeeereeereeeeeeeseeeseeesssssseeeseeessssssssesssesssssssssessecsssassss s sssasss s essssss s es s encenss 61
03-071-03 BUS=0fT INTEITUPT..ceeeeeeeeeeeeeveeessssssssssnsnssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasess 61
030704 BUS=0TT COUNTOI...... ettt eeeeereeeeeeeesssssssssss s esssssssssssssss s sssssss s ssassanes 61
03-01-05 AHOCAtION INTOIMATION.....ceeerieeeeerrreeceeeeeeeeeessssssssssessssseeessssssssssssssssssssssssssssssssssssssssssssssssssssssensess 62
6.5.3 Class 05h: CONNECLION ODJECT......uuceeeeeeeeeeeeeeeeeessssseeeeeeessssssesessssssssssseessssssssssssesssssssssssessssssssssssessessssssesnesses 63
05-INSt-01 CONNECLION STATUS ...cooovcoeeeeeeeeeeesrrseeeeeeseeeeeeeeessssssssss s ssssssssssssssssssssssssss s ssssssssssssssssssssssssseess 63
05-INSt=02 INSTANCE TYPE..rririirrrrrrrereeeeeeeeeeeeees st 63
05-In5t=03 TransPOrTClass_tHIgQOT . st sssesssassess 63
05-Inst-04 Produced CONNECTION [D...... ettt seeeeeereeeeceessssssssssssssse s csssssssssssssssssssesssseneees 63
05-Inst-05 Consumed CONNECTION ID ... oottt eessseeeeeesssessssssssss s ssssssssesessssennees 63
05-Inst-06 Initial comm. CharaCteriSTiCS . ... reeeeeereeeeceeeessssssss s eesssssssssssssssssssssesssseeseess 63
05-InSt-07 ProducCed CONNECTION SIZE......oouuueeeeceeeeereeereceeeeesseeeeeeesssassssesseesssssssessssesssssssssssssssssssssssssssssssssnes 64
05-Inst-08 ConSUMEd CONNECLION SIZE.......couuuuuuueuurrrrrereereeeeeeeeessssssamssssssssssssssssessssssssssssssssssssssssssssssssssseseess 64
05-In5t=09 EXPECLEA PACKET FATE......oommeeeeeisiiesssssssssssssssssssssssssssssssssssssssssssssssssssesssssessssssssenes 64
05-Inst-0C Watchdog tiMeE=0UT @CTION ... eeeerreecereteisseessss s sesesssseseeesssssssssssssssssssssssssssssssssessssssssssess 64
05-Inst-0D Produced connection path [ENgth..... s 64
05-Inst-0E Produced cONNECtiON Path...eeceecessssnrecececesssessessssssssssssesssssssssssssssssssssssssssssssssssssssns 64
05-Inst-0F Consumed connection path 1€NGTh ...ttt eeeeesereeeeeesssseeeeess e 64
05-Inst-10 Consumed coNNECLiON Path........eeccceececeeesrssessesssssssssssssssssssss s ssssssssssssssssssssenesss 64
05-Inst-11 Production iNNIDIT TIME ... seeeeereeeeeceesssssssssss s sssssssssessssssssssssssssssssssssssssssssessess 65
6.5.4 Class 23N: POSITION SENSOT ODJECT...iriirreeeeeeeeueeemmsmssssseeeeeeseeeeeeesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnes 66
23-071-03 POSITION VAIUC. ..outtteeeerrrrreeeeereeeeceeeessesssnssssssessessssssseessssssssssssssssss s esssssssssssssss s sssssssssssssssssas 66
23-07-0B DEVICE LY PC..eurrrreeeeerrrrrreeeesssssssssesssssssssssssssssssssssssssssssssssessessssssssssssssssssssssssssssssssssssssssssssesssssasssasasees 68
23-071-0C COUE SEUUENCE......eeevveesresrreesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 68
23-01-0E Scaling fUuNCiON CONTIOL... s sssannns 68
23-01-10 ReSOIULION PEI FEVOIULION....ceeeeeeerrceeceeseesreesseessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 69
23-01-11 Total MEASUIING FANGE. ....oouuuuuuummrrrreeeeeseseeessssssssssssssssssesssssssssssssssssssss st sssssssssssasssssssssss 70
230713 PrESET VAIUE..... o eeeeeettieseeeess e sesssseeesssssssssssss s sssssssassss R saas b 73
2307114 DEITA FOr COS...ooomeeeeererr e eeeerereeeeeeeeesesssmssssssssssssesseeeessssssssssssssssss s sssssssssssssssssssssssssssessssssssssssassnnns 75
23=07=18 VEIOCHY VAIUE.....ceeeeerreeeeeereserreceesssssssseeessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasees 75
23-071-T9 VEIOCITY FOIMQL...rrrrrrrrrrreernnnrnrnnnssssesssssssssssssssssssssssssss st 75
23-01-2A Hardware counts Per reVOIUTION. ... ereceeeeesssssssessssesssssssssessssssssssssssssessssesessassene 75
23-01-2B Hardware NUMBET OF TUINS ... oo eeeeeererrecceeesssssssssss s sssssssssssssss s ssase 76
23201 =2C ALQFIMIS.....oooeeeeeeeeurrrsreeeeeeeeeeeeeessesssssssssssssss s eessssssssssssss 4455 RRERRRRRSS 4425 AR RR R 5550 76
23-01-2D SUPPOITEA QIATMS.....ooieereeeeeeeeeeeeessrsseeesseeeeeeessssssssssssss s sessssssssssssssss s esssss s s s esss 76
FIASN MBIMOIY BITO et sssssse s ssss s ss s s 76
MaCNINE AATA NOT VAIIH.....uereeerreeeeisisssss e sereeesessssssssssss s 76
BIUS O et eeeeeeessss s AR 76
2307 =2E AlQIMN FIAGS etttttuurrrrreeeerreeeeeeeeeesesssmsssssssssessessesecesssssssssssssssss s esssessssssssss s eessssssssas s 77
2307133 OFFSIL....oooeeeeeeeeeeeeeeesrreeeeeeesteesreeeseesssseseeesssssssssssessssssssasssse s sss SR s AR AR AR SR SR e e ennen 77
2307165 DiP SWITCHN......coooeereereceeeesreesreesessesesssssssssesssesssssssssssssssssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 77
23-01-66 Data TX iN PO MOUE ...t eeeeeceeeesseeeeecesssssseeseeesssssssssssesssssssssssssssssssssssssssssssasssssesns 77
23-01-67 Data TX in COS/CYCIC MOUC......eeeeeeeeeeeeeeeeesesecssseeeeeeeeeeeeessssssssssssesesssseessssssssssssssssssssssssssssnnns 77
23-01-68 AULO=SAVE PAFAMETELS.......cceccecreerrrrrsssseessssssesssssseeesssssssssssss s ssssssss s ssssesssrsaness 78
6.5.5 Class 2Bh: Acknowledge Handler ODJECT .. ... ereeeeeceeceeeeesmmmssssssseeeeeeeseseeeeesssssssssssssssessessssssessssssn 79
2B-0T-0T ACKNOWIEUGE TIMEK..o.mrreeeireeerrrreeeressesssseasssssseessesssseessssssssssssss s ssssssssssssss s sssssssssesssssnens 79
2B-071-02 REEIY LIMIt..eooeeeeseeesreeesteessssssssssssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssasasssanasess 79

2B-01-03 ConNection INSTANCE OF COS... ettt eeceee s eeseeeseeeesteeseeeseeeseesseeeseeeeseseeseesesenn 79



7.1 REAA QNG SO PAFAMETEIS.....ceeeeeeeeeeeeeesssssseeeseesssssssessssssssssss s ssssssss s sssss s ssss s ss s ss st ss s 80
7.1.1 P2P Master/Slave connection (WithOUL [/0 MSG) o eeeeeeeeeeeeeeeeeesssseccseeeeeeseeeeeesssssssssssssesesseeeeessssssssseee 80
7.1.2 Reading the position 23-01-03 Position value (in the "Object dictionary").....eeeeeeeereeeeeeee 80
7.1.3 SETHING 23-071=T3 PrESET VAlUC.....ersessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessssssnns 81
7.1.4 SQVING TN@ PATAMETEIS...covoeeeeeeeeesussseeeeeeeeeeeeeeesesssssssssss s eseesssssssss R R 81
7.1.5 Closing the Master/SIave CONNECTION .oouwwveeeeeeeceeeeeeeeesssseeseeeesssssseesseesssssssssseeesssssssssesesssssssssseeessssssseeeeee 82

7.2 Setting the Cyclic MO WItNOUT VEIOCITY .uuuurreeeevereeeeeecsssssessssssssssseessssssssssssessssssssssssssssssssssssssssssssssssssssnness 82
7.2.1 P2P M aStOr SIaVE CONMECTION ottt seeeseeeeesessseeseeeeesssssseseeseesmessssesesesesesesssesessssseesesseseeeesenenn 82
7.2.2 Setting 05-Inst-09 Expected packet rate for Cyclic mode (milliseCcoNdS)........ooeecerrseeeerrssssssssss 82

8 Default parameters table.... . e 84



Subject index

0

01-01-01 Vendor=ID......ccrrmmmrreersesssensseesssennes 58
01-01-02 DEVICE tYPC.rurrrreeerrrrrernreeessssssensssesssesessanns 58
01-01-03 Product CO@.........rmrmrrrrerrrrrsseeeeeessssea. 58
01-01-04 ReVISION crevvrrrrrenrreeessssssesessssssssssssssessssnns 58
071-071-05 STAtUS.....ovorcrrerrereeerrisseeeseesesssssseeesesssssssssssenns 58
01-01-06 Serial NUMDET ........ooorrrererrrerrrrsseeseseesesennes 59
01-01-07 Product NaMe........ooveereerrrenreerrseeseesesennene. 60
03-01-01 Node AdAreSs........cceerremrrreeersssseesseeessssnnees 61
03-01-02 Baud rate...ceeeeeeeeeeeseerisessssssseeseessseseonns 61
03-01-03 Bus-0ff INTErrUPt..ceeeeeeeeeeerreeeeessesereeeennnne 61
03-01-04 Bus-0ff couNter......coovveceeeeeervssensrreenrene. 61
03-01-05 Allocation information.............ccceeeeuue.... 62
05-Inst-01 Connection StatusS......eeeeeeeeeeerrenneens 63
05-1nSt-02 INSANCE TYPE..ucrrrrrrrrrrerverremmsrmrrssseeeeenns 63
05-Inst-03 TransportClass_trigger.........e.. 63
05-Inst-04 Produced connection ID.....eeeeennee. 63
05-Inst-05 Consumed connection ID..........cccoo...... 63
05-Inst-06 Initial comm. Characteristics............... 63
05-Inst-07 Produced connection size........cccoo..... 64
05-Inst-08 Consumed connection size.................. 64
05-Inst-09 Expected packet rate......coeecreneens 64
05-Inst-0C Watchdog time-out action................ 64
05-Inst-0D Produced connection path length...64
05-Inst-0E Produced connection path............... 64
05-Inst-0F Consumed connection path length..64
05-Inst-10 Consumed connection path............... 64
05-Inst-11 Production inhibit time........c..cccoeeuu..... 65
2

23-01-03 Position value.......cceeeeveecsseeeerreseersennns 66
23-01-0B DEVICE tYPE..rrrrvrrerrrvrremmmsrsssseseseeeesesesnes 68
23-01-0C Code SEQUENCE......coevmmmmrrrrrrnnreeeeerssssssenanes 68
23-01-0E Scaling function control......coeeeeeeee. 68
23-01-10 Resolution per revolution...........c....... 69
23-01-11 Total measuring range...........eeeenn. 70
23-01-13 Preset ValUe....ovcceeeeeeeeeesssssenessessseneenns 73
23-01-14 Delta for COS..mrreeeeeeeeeereeeeeeerseeeeeae 75
23-01-18 Velocity Value....oeecoeeeeeeceeeeeeeeeeeeeeeeee 75
23-01-19 Velocity format....eeeeceeereereeeereeenne 75
23-01-2A Hardware counts per revolution....... 75
23-01-2B Hardware number of turns..........cco....... 76
23-01-2C AlQrMS..eeeeeveeeeeisseessseeesssssesssssssssssssssssssssenns 76
23-01-2D Supported alarms........eeeeernneennns 76
23-01-2E Alarm flags....reeeeeeeeeeeeessmsssssene 77

2307133 OFffSeteumemeereeereeeeeeereeeesee s seesee e seseesessseenee 77

23-01-65 Dip SWItCN..eereeeervreeeeeeeeevrssseeeees s 77
23-01-66 Data Tx in Poll mode........ccrrvermrerrernnen. 77
23-01-67 Data Tx in COS/Cyclic mode................... 77
23-01-68 Auto-save parameters.....re. 78
2B-01-01 Acknowledge timer.........ooeeeverrerenen. 79
2B-01-02 Retry LiMitu e 79
2B-01-03 Connection Instance of COS......eveeeen. 79
A

AlQIMN FlAGS.rrreeeeerireerreeeesisseseeeeeesssssessesesssssssessessssssnees 47
ALGIMS e eeeeeeemmsmssss e ssssessssssssss s ensenes 45
Already in requested mode [ state.............ccceewee. 53
Attribute not Settable.......eeeeeeeeeceeeeeeeennne 53
Attribute NOt SUPPOIted....rveceeeereeeereeeersseeeeeisenees 53
AUTO-SaVE PAraMELErS......cceeeuumrrrreeereeeeeerseeeeesseeeeeenns 47
B

BUS OFf s 45,76
C

CONTIGUIC..oumerreeeeererreceeesseeeeessssessessesss s 58
Counting dir€CtION..cuvvveveeeereeeeerereeeeeeeeeeeeeeseeessessssssesseeees 38
D

Data Tx in COS/Cyclic MOde. ... 47
Data Tx in POLL MOde.....oooooeereeeeeeesseeereeeeseseeeses 46
Delta fOr COS...ourreeeirsseeneecessesssessesessssssessssses s 47
Device state CONFIICT .. 53
DIP SWITCH.covvvvevrvvvervrrerrrrnnsenesesseeessseesssssesssssssssssssssssssesssssees 46
E

Extended device StatuS.....eeeemreeeeeesssseneesenees 59
F

Flash Memory error. ... 45,76
I

Invalid attribute Valu€......eoeceeeeceeeeeeecseeeesiis 53
INValid PArAMELEr et seeeseessssssesensesssseees 54
Invalid parameter Valu€.....eeeeeeeeneecerenneeeeenns 53
M

Machine data NOt Valid.. e, 45,76
Major recoverable fault. .o 59
Major unrecoverable faultu...oereeseneiiennns 59
MEASUNING UNItS/TOV.rummvverreeessseeeeeereessssesseeeeesssssssssnnnns 39
Minor recoverable fault..... v, 59
Minor unrecoverable fault........eseceieeiies 59



N

INO EITO cotveeetrurrseeeeeeeeeesessssssssssssssssssssesssssssssssssssssssssssesens 53
NOt €N0UGN data. e eeeeeeesesseseeseeees 53
0]

0bject dOES NOT EXISt....rrreeeeersrernneessssssseesessesessanns 54
Object state CONTHCT . umreeeeeceeeeeensss s 53
OFFSET VAU cooveeeeeeeererrrrseereeeeeeeeeeeesssssssss s essesssee 46
OWNEU.ootoeeeeeeeeeeeeeeeessssss s sssssssssesssssssssss s 58
P

Physical number of revolutions.........ceveeueee 45
Physical resolution/revolution..........eeceeen. 44
POSITION ttrttrrereeeeeeemmmssss s sssesssesesessssssssssssss s sssssssessssssssssens 37
POSITION SENSOT TYPE..rerrrrrrrrerrmmmeessssssssssseesesesessssseeenns 38

R RSt A Y72 | [ <P 43

R

Resource unavailable.....eeeeeeeeeeeeeeeeenennnns 53
S

Scaling function CoONtrol. s 39
SErvice NOT SUPPOITEA....eeeeeeeeeemsrrrssreeeeeeeeeeeeeneeesseneees 53
SUPPOIEA lATMS..eeeesssssssssessssssssssssmsseneas 45
T

TOO MUCH 0T eeeereeeeeeeeimnssr s 53
Total Measuring range......eeeeeeeessseseesneees 41
\'

VeloCity fOrmat e 46
VElOCItY ValUC....oooeeeeeeeeeeeeeseeeesecessseeeessessssseessssssnees 46



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 the device and the 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 and exhaustive information the operator needs to
correctly and safely install and operate the SFAM1-05000 and SFAM2-10000 absolute draw-wire
encoders with DeviceNet interface.

The cable pulling mechanism integrates a 13 x 12 bit absolute multiturn encoder (13 bits = singleturn
resolution = 8,192 cpr; 12 bits = 4,096 revolutions).

SFAM1-05000 / SFAM2-10000 cable-pulling encoder is aimed at speed and position measurements and
controls in a variety of industrial applications through the movement of a 5,000 mm (196.85") or
10,000 mm (393.7") stainless steel wire. The typical back and forth travel of the moving equipment
causes the wire to reel and unreel and thus the linear movement to be converted into a rotary motion
detected by the encoder which is coupled to the drum.

The stroke per turn is always 200 mm (7.874"), the maximum number of turns is 25 for SFAM1-05000
and 50 for SFAM2-10000.

To make it easier to read and understand the text, this guide is divided into two main sections.

In the first section some 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 SFAM1-5000 /
SFAM2-10000 cable-actuated encoder are provided.

In the second section, entitled DeviceNet Interface, you can find detailed information on the DeviceNet
interface. In this section the interface features and the objects implemented in the unit are fully
described.
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1 Safety summary
1.1 Safety

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

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

e 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;

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

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

e 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;

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

1.2 Electrical safety

e Turn off the power supply before connecting the device;

e connect according to the explanation in the "4 - Electrical connections”
section on page 18;

e in compliance with the 2014/30/EU norm on electromagnetic compatibility,

the following precautions must be taken:

before handling and installing, 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 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. Provide the ground connection as close as possible to the

encoder. We suggest using the ground point provided in the cap, use one

TCEI M3 x 6 cylindrical head screw with two tooth lock washers.
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1.3 Mechanical safety

Install the device following strictly the information in the "3 - Mounting

instructions” section on page 14;

mechanical installation has to be carried out with stationary mechanical

parts;

do not disassemble the encoder;

do not tool the encoder;

delicate electronic equipment: handle with care; do not subject the device

and the shaft to knocks or shocks;

e respect the environmental characteristics declared by manufacturer;

e we suggest installing the unit providing protection means against waste,
especially swarf as turnings, chips, or filings; should this not be possible,
please make sure that adequate cleaning measures are in place in order to
prevent the wire from jamming;

e to avoid failures, never exceed the maximum measuring length and prevent
the wire from tangling up;

e never release the wire freely, always help the wire wind properly: risk of
personal injury and/or equipment damage;

e always keep the wire aligned not to damage the equipment;

e the stroke per turn of the draw-wire unit is 200 mm (7.874").

MAN SFAM1_05000_SFAM2_10000 FD E 1.1.odt Safety summary 12 of 88



( ]
h(a SFAM1-05000 ¢ SFAM2-10000 DeviceNet

2 ldentification

Device can be identified through the order code and the serial number printed
on the label applied to its body. Information is listed in the delivery document
too. Please always quote the order code and the serial number 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.

standard and be supplied with additional documentation for special

Warning: encoders having order code ending with "/Sxxx" may
CE have mechanical and electrical characteristics different from
connections (Technical info).
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3  Mounting instructions

WARNING

Installation, electrical connection and maintenance operations must be carried
out by qualified personnel only, with power supply disconnected. Mechanical

components must be in stop.

3.1 Overall dimensions

SFAM1-05000

of
oo
4H- - — ey

-

44
39
25

SFAM2-10000

SFAM1-05000

125

115

IS

55
50
25,

5,11.30

SFAM2-10000

]

25

o

@45

Values are expressed in mm

A

B

_ 45 SFAM2-10000
~ 39 SFAM1-05000

_ 10 SFAM2-10000
7 SFAM1-05000
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3.2 Mounting instructions

3 x M4

® TFasten the draw-wire unit onto a fixed support using three M4 screws

1;
® remove the safety wire that pins the end of the measuring wire during
transport;
® fix the end of the measuring wire to the moving unit using the provided
M6 nuts 2.
WARNING

We suggest installing the unit providing protection means against waste,
especially swarf as turnings, chips, or filings; should this not be possible, please
make sure that adequate cleaning measures are in place in order to prevent the
wire from jamming.

To avoid irreparable failures, never exceed the maximum measuring length and
prevent the wire from tangling up.
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Never release the wire freely, always help the wire wind properly: risk of
personal injury and/or equipment damage.

Always keep the wire aligned not to damage the equipment (maximum
deviation: 3°).

max. y

30

3.3 Useful information

If you want to know the maximum measuring length and the physical linear
resolution of the draw-wire encoder please refer to the order code. The stroke
per turn is always 200 mm (7.874"), the maximum number of turns is 25 for
SFAM1-05000 and 50 for SFAM2-10000.

EXAMPLE 1

SFAM1-05000-FD2-08192-RPG using the physical resolution (23-01-0E
Scaling function control = 00)

Stroke per turn of the drum = 200 mm (7.874")

23-01-2A Hardware counts per revolution, physical resolution per turn = 13
bits = 8,192 cpr

23-01-2B Hardware number of turns, number of physical revolutions = 12
bits = 4,096 revolutions

Total physical resolution = 25 bits = 33,554,432 information

Physical linear resolution = 0.024 mm = 24 um

Max. humber of turns of the drum = 25

Max. measuring length = 5000 mm (196.85")
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Number of information = 204,800

EXAMPLE 2
SFAM2-10000-FD2-08192-RM12 using a custom resolution (23-01-0E
Scaling function control = 01)

Stroke per turn of the drum = 200 mm (7.874")

23-01-2A Hardware counts per revolution, physical resolution per turn = 13
bits = 8,192 cpr

23-01-2B Hardware number of turns, number of physical revolutions = 12
bits = 4,096 revolutions

Custom resolution per turn = 23-01-10 Resolution per revolution = 2,000
cpr (example)

23-01-11 Total measuring range = 8,192,000 information (example)

_ 23-01-11 Total measuring range
Custom number of encoder revolutions = - - = 4,096
23-01-10 Resolution per revolution

Linear resolution = 0.1 mm = 100 pm

Max. humber of turns of the drum = 50

Max. measuring length = 10,000 mm (393.7")
Number of information = 100,000

3.4 Maintenance

The measuring system does not need any particular maintenance; anyway it has
to be handled with the utmost care as any delicate electronic equipment. From
time to time we recommend the following operations:

® the unit and the wire have to be cleaned regularly using a soft and clean

cloth to remove dust, chips, moisture etc.; do not use oil to clean the
wire.
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4  Electrical connections

WARNING
Installation, electrical connection and maintenance operations must be carried

out by qualified personnel only, with power supply disconnected. Mechanical
components must be in stop.

\\

Devicei ‘et
® e e ©

NS MS

Device ‘et
® o e ©

NS MS

Class 2 Class 2

A

Grounding point

BUS OUT

BUS IN

BUS OUT

BUS IN

SFAMXx-...-RPG SFAMx-...-RM12

4.1 Connection cap

WARNING

Do not remove or mount the connection cap with power supply switched ON.
Damage may be caused to internal components.

The terminal connectors for connecting the power supply and the BUS IN and
BUS OUT cables (PG cable version) as well as the DIP switches meant to set the
node ID and the baud rate and activate the termination resistance (PG cable
version and M12 connector version) are located inside the encoder connection
cap. Thus you must remove the connection cap to access any of them.

NOTE

Be careful not to damage the internal components when you perform this
operation.
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To remove the connection cap loosen the two M3 screws 1. Please be careful
when you disconnect the internal connector.

Always replace the connection cap at the end of the operation. Take care in re-
connecting the internal connector. Tighten the screws 1 using a tightening
torque of approx. 2.5 Nm.

WARNING
You are required to check that the encoder body and the connection cap are at
the same potential before replacing the connection cap!

Grounding point
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4.2 Connection cap with PG gland (cable output)

BUS IN

:t . BUS OUT

Grounding point

RT

Cable output versions (..-RPG order code) are equipped with two PG9 cable
glands for BUS IN and BUS OUT connections as well as for power supply. The
bus cables can be connected directly to the terminal connectors located by each
cable gland. You can use either cable for power supply.

We recommend DeviceNet certificated cables to be used. Core diameter should
not exceed @ 1.5 mm (0.06 inches).

Terminal connector Description
- 0Vdc Supply voltage
+ +10Vdc +30Vdc Supply voltage
G CAN GND '
L CAN Low
H CAN High
PG CAN Shield 2

' CAN GND is the OV reference of CAN signals, it is not connected
to OVdc supply voltage.

Connect the cable shield to the cable gland.
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4.3 Connection cap with M12 connectors

Connector output versions (...-RM12 order code) are equipped with two M12
connectors with pin-out in compliance with DeviceNet standard. Therefore you
can use standard DeviceNet cordsets and patchcords commercially available. For
a complete list of the available cordsets and patchcords please refer to the
product datasheet ("Accessories" list).

M12 5-pin connector

A coding b 5 3
(frontal side) o
4° O3
male female
(BUS IN) (BUS OUT)
M12 Description
Case CAN Shield

+10Vdc +30Vdc power supply

2
voltage
3 0Vdc power supply voltage
4 CAN High
5 CAN Low

" CAN Shield is also connected to pin 1 to allow the connection

of the shield even if the plug connector has a plastic case.
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4.4 Ground connection

To minimize noise connect properly the shield and/or the connector housing
and/or the frame to ground. Connect properly the cable shield to ground on
user's side. Lika's 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's 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. 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. We suggest using the ground point provided in the cap (see the Figures,
use one TCEI M3 x 6 cylindrical head screw with two tooth lock washers).

4.5 Connection of the shield

Disentangle and shorten the shielding 1 and then bend it over the part 2; finally
place the ring nut 3 of the connector. Be sure that the shielding 1 is in tight
contact with the ring nut 3.
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4.6 Setting the baud rate: DIP A

WARNING
Power supply must be turned off before performing this operation!

ON
: . 2|34
The baud rate must be set using DIP A DIP switches: ...

LSB MSB Not used

OFF

Switch off the unit and set the binary value of the transmission rate considering
that: ON = 1, OFF = 0.

bit 1LSB 2 MSB 3 4
2° 2' OFF OFF

Table of the available baud rate values:

Binary value Baud rate
00 125 Kbit/s
01 250 Kbit/s
10 500 Kbit/s (default)

NOTE
Bits 3 and 4 must be always set to OFF.

EXAMPLE

Set the baud rate to 250 Kbit/s:

01 (binary value, see the table above) ON
bit 1 2 3 4
ON OFF OFF OFF

Set the baud rate to 500 Kbit/s:
10 (binary value, see the table above)

ON
bit 1 2 3 4
OFF ON OFF OFF
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4.7 Setting the node address: DIP B

WARNING
Power supply must be turned off before performing this operation!

The node number must be set via hardware using DIP B DIP switches.
Allowed addresses range between 0 and 63. The default address is 1.

ON

1/2(3/4/5/6/7 8
EEEENEEN

LSB OFF MSB Not used

Set the node address in binary value: ON = 1, OFF = 0.

bit 1 2 3 4 5 6 7 8
LSB MSB | not not
20 2! 2? 2° 2* 2° | used | used

EXAMPLE

Set the node address = 25:
25,0, = 0001 1001, (binary value)

bit 1 2 3 4 5 6 7 8

2° 2' 2 2} 2* 2°

ON | OFF | OFF | ON | ON | OFF | OFF | OFF

ON

HE BBl
OFF
Set the node address = 55:

55,0 = 0011 0111, (binary value)

bit 1 2 3 4 5 6 7 8

2° 2' 2 2° 2¢ 2°

ON | ON | ON | OFF | ON | ON | OFF OFF

OFF
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4.8 Setting the RT bus termination

WARNING
Power supply must be turned off before performing this operation!

A bus termination resistor is provided inside the connection cap and must be
activated as line termination if the encoder is at the ends of the transmission
line (i.e. it is either the first or the last device in the transmission line).

Use RT Switch to activate or deactivate the bus termination.

RT Description
Activated: if the encoder is the first or the last
1=2=0N o L
device in the transmission line
Deactivated: if the encoder is not the first or the
last device in the transmission line

1=2=0FF

ON

first or last device
1=2=0N (int‘nenetwotk

1=2=0FF

OFF
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4.9 Diagnostic LEDs

Two diagnostic LEDs located in the connection cap are designed to show the
operating or fault status of the DeviceNet interface and the system as well.

NS Led Network Status LED: this LED shows the status of the communication
network.
MS Led Module Status LED: this LED shows the status of the device.

NS LED Description
OFF Not powered or not on-line
Red ON Encoder communication failure
Flashing red Connection time-out
Green ON Device on-line and connected

Flashing green | Device on-line but not connected
Flashing green [ red | Communication error

MS LED Description
OFF No power supply
Red ON Unrecoverable fault (see 01-01-05 Status

attribute on page 58)
Recoverable fault, may need replacing (see
01-01-05 Status attribute on page 58)
Green ON Device operational
Flashing green Device on-line but not connected (standby)
Flashing green | red | Device self test

Flashing red
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5 Quick reference (using RSNetWorx)

5.1 Import EDS file

DeviceNet draw-wire encoders are supplied with their own EDS file SFA.eds, it
can be downloaded at the address www.lika.biz > PRODUCTS > DRAW-WIRE
ENCODERS.

EDS file must be installed in the Master device.

In this section the installation and configuration of the device using Rockwell
Automation's RSNetWorx program are described.

On the menu bar of the RSNetWorx window, select the Tools menu and then
press the EDS Wizard... command.

£ *DeviceNet. dnt - RSNetWorx for DeviceNet

Eile Edit Yiew MNetwork Device Diagnostics | Tools Help

B =E-E & & i | k7
Tl Y (a s ki | ma = = Mode Commissioning. ..
Hard : e k-1 o j - Faulted Address Recovery Wizard. ..
ardware 1 "

] @ DeviceMet
— @ Category

[+ AC Dtive
[+ Barcode Scanner
[+ Communication Adapter

In the EDS Wizard window select Register an EDS file(s) option and then
press Next > button.

Rockwell Software's EDS Wizard

Options
wihat tazk do vou want to complete’? f

* Reqister an EDS file(z).
Thiz option will add a device(s] o our databaze.

" Urregister a device.
Thiz option will rerove a device that haz been registered by an EDS file fram
our database.
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Press the Browse... button to browse through the folders and select the .eds file
to be installed; finally press the Next > button to continue.

Roclowell Software’s EDS Wizard

Registration i
Electronic D ata Sheet filelz] will be added to your spstem for uze in Rockwell ( b
Software applications. g

" Reqgister a single file
(" Register a directory of EDS files -

M armed:
o_dell_DEI0LAAEDSYDEVICENE Thserie EASW ExS8x FO_W145FA. add Browse...

i * | there is an icon file [ica) with the same name as the file(z] you are registering
then this image will be associated with the device.

Ta perform an installation test on the filefg], click Next

< Indigto | Avanti > | Annulla

Then, follow the remaining steps to complete the EDS wizard.
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5.2 Adding a node to the project

SFAM1-05000 e SFAM2-10000 DeviceNet

In the Hardware pane of the RSNetworx window, open the directory tree and
select DeviceNet\Vendor\Lika Electronic SNC\Generic Device; drag the required
module SFA-xxxxx-FD to the Graph tabbed page on the right.

=1 *DeviceNet. dnt - RSNetWorx for DeviceNet

Fle Edt Yew Hetwork Device Disgnostics Took Help
A S-S 4o
R e =

Hardware x

1788 Ethernet 1747-5DN

+ [ Pockwell Automation miscelaneous A~ to Devicelet Scanner
# [ scanport Adspter Linkina Device Module
+[C] safety Controllers
#[[7) Safety Discrete 1O Device a
#C Smart MCC
+ \{i Spedialty I/ B0 53
+ Unknawn Device Type 10697

[ Unknown Device Type 31828 I I

Unknown Device Type S0256

=f) Generic Device
B avsax1z_4096_FD_V1
B pEEx13_4096_FD_Y1
W asxEsx12/FD
B ASKESK13_FD_¥1
P EMx58x12{16384-FD
P EMxS8x12/4096-FD
P EMxS8x13{16384-FD
P EMSEx13/4096-FD
# ESxSEx12-FD
W ESx5Ex13-FD
B LIKA HAbSEx + BCFDW(-
B LIKa HexS8x + BC-FDWEC)
B LKA RACTT-DX

# [ max Stegmann GmbH
# ) Rockwell Automation - Allen-Bradiey
# 17 Rockwell Automation - Dodge

5.3 Encoder parameters configuration

Double-click the encoder icon in the Graph tabbed page and open the
Properties window. Or right-click the encoder icon and press the Properties...
command in the menu.

& *DeviceNet.dnt - RSNetWorx for, DeviceNet

Fle Edit Yiew Network Device Disgnostics Tools Hslp
8 =-Hd 8| & 2| k7
n Qe el [als Ea

Hardware b 1788 Ethernst  1747-SDN
& [7) Rockwell Automation miscellanecus ~ to DeviceMet Scanner
1 [ SCAhport adapter m Linking Device Module
# [ safety Controllers
@[] Safety Discrete 1/0 Device @ Q
® I Smart bicc & cu ety
=[] Specialty 1O = 5
&[] Unknown Devics Typs 10697 Copy CurkC
4l ) Unknown Device Type 31828 Y pas
[ Unknown Device Typs 50256 Delete el

&7 Unknown Device Typs 54169
= IE) vendor
=1 E) Lika Electronic ShC
=HE) Generic Device

F amxS8x12_4095_FD_Y1
T AMxSEx13_4096_FD_¥1
W AsxsEx12iFD
W asxsex13_FD_V1
W EMxS58x12/16364-FD
T EMSEx12/4096-FD
T EMKSEx13{16384-FD
W EMxSEx13(4096-FO
W ESx58x12-FD
T ESxSEx13-FD
W LKA HMXSEx + BC-FOWE-C)
B LIKA HSxS8x + BC-FDV(-C)
B LIKA RACTT-DK
& SFA-xxxoe-FD

o @ Max Stegmann GmbH

Upload from Device:
Downlnad to Device:

Class Instance Editor. .
Rie-register Device...
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Open the General tabbed page of the Properties window and set the node
address in the Address box.

General arametersl [/0 Data | EDS File

!( | S F-wme-F

M ame:;

Dezcription:

Address: 1 _El

— Device [dentity [ Primary |
Wendor; ]Lika Electronic: SMC [665]

Type: 1Generic Device [0]
Device:  |SFAweumwFD [40]
Catalog: JSF.-’-‘-.-:-::-:HHH-FD

Revision:  [1.002 __] _]
ok | Al Agplica | 2|
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Open the Parameters page of the Properties window if you need to read, set
and save the encoder parameters.

i Select the parameter that you want to configure and initiate an
action uging the toolbar.
[ Groups R 1Single » | = Manitar B &y
10 l %] Parameter | Current Yalue i
1 % Position 33538975 Steps
2 % Position sensor tvpe 2 Tvpe
3 Direction counting COW
4 Scaling Function control dizable
5 Measuring unitfrey 5192 Steps
& Total Measuring range 33554452 Steps
7 Preset Value 0 Steps
a ¥ Physical resolutionfrey...  §192 Steps
a i Physical Mumber of rev... 4096 NumRey
10 = Alarms 00000000 Qoooao
11 @ Supported Alarms 01110000 0000000
12 1 Offset valus 0 Steps
13 @ velocity value ]
14 Yelarity Farmal stensls G
L1 | ?
] % | Annulla Applica ?

Please pay particular attention to 16 Data Tx in POLL mode, 17 Data Tx in
COS/Cyclic mode and 20 Auto-save parameters attributes.

16 Data Tx in POLL mode and 17 Data Tx in COS/Cyclic mode attributes
must be set in accordance with the scanner module settings (see the "5.5 Using
the scanner module” section on page 34).

12 1 Offset valus 0 Skeps

13 i velocity value ]

14 Welociky Format steps)s -

15 i Dip Switch 00000000 0ooo00a01

i Diaka b in POLL mode

17 Daka bxin COSMCyvclic .., Position Yalue -

15 i  Alarm flag il

19 delka For CO5 5 Skeps

“0 Auto-save params MO | —
W
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EXAMPLE
Parameter 16:
16 Data Tx in POLL mode = "Position Value + Velocity"

Parameter 17:
17 Data Tx in COS/Cyclic mode = "Position Value"

Set the scanner module parameters accordingly:

[v Polled: [v Change of State / Cyclic

Input Size: |3 _Igl Bytes * Change of State ¢ Cpclic

Output Size: [0 ;| Butes Input Size: :

- | Bytes
Poll Bate:  |Ewvery Scan vl

Output Size:

y

Bytes

Heartbeat Fate;  [250 o msec

Advanced...

L

For any further information on the scanner module parameters refer to the “5.5
Using the scanner module” section on page 34.

%I Click the Upload button to upload and read the current configuration.

% Click the Download button to send the new parameters to the
encoder.

NOTE
If 20 Auto-save parameters = YES, the new parameters values are saved
automatically; otherwise if 20 Auto-save parameters = NO, you must start

manually the “save parameters” procedure; see the following “5.4 Saving the
parameters with RSNetWorx" section.
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5.4 Saving the parameters with RSNetWorx

Properties window allows you to set device parameters. After this operation is

carried out, data is stored in
the RAM memory only. In
case of "Reset node”, "Node
restore” or power  Off,
parameters will be lost.

To save the new parameters
permanently you must start
the CLASS INSTANCE EDITOR;
to do this right-click the
encoder icon in the Graph
tabbed page and select the
Class Instance Editor...
command.

In the Class Instance Editor

window enter values
expressed in  hexadecimal
notation as shown in the

Figure. When setting up s
carried out, press the Execute
button:  data will  be
downloaded to the encoder
and saved.

Soon afterwards, The
execution was completed
message  will appear to
confirm that data has been
downloaded and saved

properly.

e
QllE

Hardweare

ice Type 31828
e

B Anusex12_4096_FD_V1
B AMxSEx13_4096_FD_V1
® assaaziFo

B asxsex13 Fo_vL

T EMSHIZ]16384-D
® EMSIIZH96-FD

T EME13]16364-FD
# EMxSEx13/4096-FD

P ESSHAZFD

W ESSBIFFD

B LIKA Y58 + BCFOY-C)
B LKA HSxS8x + BTFDU(-C)
& LKA XACTTDR

& SFa-ooooct D

-~ to Devicelet

[ETTIEEE 1758 Ethemet

1747-SDN
Scanner

Linking Device  Module

al

ks

=

22 Class Instance Editor - [Node 1]

[
Execute Tranzaction Arguments
i~ Service Code i~ Object Address
Class: Instance:  Attribute:
Walue  Description |23 |1 |1
| |Save =z W Send the athibute 10
Transmit data size: D ata sent to the device:
r Execute
Receive Data
Output size format; [rata received fram the device:
|Byte =l
Output radix format:
Hexadecimal ¥
Cloze | Help

Close the Class Instance Editor window pressing the Close button.
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5.5 Using the scanner module

To manage 1/O data using the scanner module, right-click the scanner icon and
open the Properties window; if requested, upload the configuration.

= . *DeviceNet.dnt - RSNetWorx for DeviceNet

Ele Edt Yiew MNetwork Device Diagnostics Tooks Help

2 E-d & & m k2

RIS A e ]

Hardware = SFA-coooFD 1788 Ethernet

Rackwell Automation miscelaneous ~ to Devicelet
SCANport Adapter Linking Device

Sefety Controllers 3
Safiety Discrets 1jc Device ((' 1
Smart MCC 2
Specilty 1/0 o &
Unknown Device Type 10697
Unknown Device Type 31826
#-[E) Unknown Device Type S0256 Delete
i [[) Unknown Device Type 54169
= vendar
=) Lka Electranic SNC
=) Generic Device
B arcsax1z_40%_FD_1
 Arcsax13_409_FO_
& Asxsax12/FD
® psxsax13_FD_V1
¥ EMEEx12[16384-FD
B EMGE12/4095-FD
T EMSE13/16384-FD
T EMxS8x13/4096-FD
W ESx58x12-FD
¥ ESx58x13-FD
B LKA HYxSEx + BC-FDV(-C)
B LKA HEx58x + BOFDV(-C)
B LKA RACTT-DR
& SFA-Cex-FD

Upload from Device
Download to Device

Class Instance Editor...
Re-reqister Device. .

Export 1jo Details...

Open the Scanlist tabbed page. Select Lika device in the Available Devices
pane on the left and move it to the Scanlist pane on the right pressing the >

button. Now double-click the item in the Scanlist pane to open the Edit 1/O
parameters window.

£<-1747-SDN Scanner Module

General1 Mu:u:lul nput 1 Dutput] ADR 1 Summar}']

devailable Devices: Scanlist;

@' {0 01, SFA-wmmeFD

>

e[

W Automap on Add v Mode Sctive
Upload from Scanner... | lf.': “:'.”"3. By

v “endaor
v Product Code

: [ Major Bevision
Edit [/0 Parameters... ‘ i [

aF. | Annulla plic 7

Download to Scanner... |
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Now, set the Input Size value in both panes Polled and Change of State /
Cyclic according to 16 Data Tx in POLL mode and 17 Data Tx in COS/Cyclic

mode values respectively (see the encoder parameters in the "5.6 Parameters"
section on page 37).

If "Position value” is set: Input Size = 4 bytes
If "Position value + velocity" is set:  Input Size = 8 bytes

Edit /O Parameters : 01, SFA-ooo0o-FD

I Strobed: - W Change of State / Cyclic
Input Size: E Bytes (+ Change of State ¢ Cyclic
-
Input Size: 4 _%I Biptes
¥ Folled 1| QutoutSize: 1 Bytes
Input Size: m Butes Heartbeat Rate:  |250 ;J Meec

Ay |:| =
Output Size: | Butes Advanced...

Foll Rate:  |Ewery Scan -
k. | Cancel I Restore /0 Sizes J

L

Click the OK button to confirm the parameters.

The list of variables is available in the Input page.
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EXAMPLE
In the following example:
16 Data Tx in POLL mode = Position value + velocity;

17 Data Tx in COS/Cyclic mode = Position value.

£5-1747-SDN Scanner Module

General1 Mu:u:lule1 Scan utput1 abR 1 Summar_l,l1

MNode d ] Tope J Size ] Map ]
{6 01, SFAwwe... Polled 8 [:1.1.0
Fh i 01, SFA-wes.. COS 4 [:1.5.0
e
Advanced...
< | > _ Optens.._|

b erniony: Dizcrete b 1 Start wiord: |0 ___J::]

0k Annulla Applica 7
Polled messages:
Variables Bytes Input
1.1 1
2 .
Position value
1.2 3
' 4
13 :
Velocity value
1.4 !
' 8
COS messages:
Variables Bytes Input
1.5 |
2 .\
Position value
1.6 3
! 4
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5.6 Parameters

1 Position

This attribute shows the current absolute position detected by the position
sensor. The output value is scaled according to the scaling attributes, see the 4
Scaling function control attribute.

WARNING

Please note that the position value issued by the encoder is expressed in counts;
thus you have then to convert the number of counts into a linear measuring
unit.

To convert the position value into millimetres (mm) or micrometres (um) you
have to multiply the number of information by the linear resolution of the
encoder expressed in millimetres or micrometres.

To know the linear resolution of the encoder please consider that the stroke
per turn of the drum is 200 mm (7.874").

The linear resolution results from the following calculation:

Stroke per turn of the drum mm

Linear resolution = : :
Singleturn resolution cpr

If you want to know the linear position value you will need to multiply the
transmitted position value by the linear resolution.

Linear position value = transmitted position * linear resolution

NOTE
Please note that the encoder's linear resolution can be read also in the order
code next to the rotary resolution. Refer to the product datasheet.

EXAMPLE 1

Let's suppose that we are using the physical resolution of the SFAM1-05000-
FD2-08192-RPG draw-wire encoder (the 4 Scaling function control attribute
=0).

The physical singleturn resolution of the measuring device is 8,192 cpr (= 0.024
mm, see the order code in the product datasheet).

As stated, the linear resolution results from the following calculation:

Stroke per turn of the drum mm

Linear resolution = : :
Singleturn resolution cpr
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200 mm
Linear resolution= —————— =0.024 mm = 24 um
8,192 cpr

Let's say that the transmitted position value is 123.

Thus the linear position value will be as follows:
Linear position value = transmitted position * linear resolution

Linear position value = 123 * 0.024 = 2.952 mm = 2,952 pm

EXAMPLE 2
Let's suppose that we are using the SFAM1-05000-FD2-08192-RPG draw-wire
encoder. The singleturn resolution is set to the custom value of 4,000 cpr (5

Measuring units/rev = 4000). The transmitted position value is 1,569.
The linear resolution can be easily calculated as follows:

200 mm
Linear resolution= ————— =0.05mm = 50 pm
4,000 cpr

Thus the linear position value will be as follows:

Linear position value = 1,569 * 0.05 = 78.45 mm = 78,450 ym

2 Position sensor type

Type of device.

2: Multiturn absolute rotary encoder.
Default = 2 (min. = 2, max. = 2)

3 Counting direction

3 Counting direction attribute sets whether the position value output by the
encoder increases (count up information) when you rewind the wire (0) or when
you pull the wire out (1, default).

0: rewinding the wire the position will increase;

1: pulling the wire out the position will increase.

Default = 1 (min. = 0, max. = 1)

WARNING

Every time you change the 3 Counting direction then you are required to set a
new preset value (see the 7 Preset value attribute) and finally save the new
parameters (see the "5.4 Saving the parameters with RSNetWorx" section on
page 33).
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4 Scaling function control

If this attribute is disabled (OFF = 00), the device uses the physical resolution
values (see the 8 Physical resolution/revolution and 9 Physical number of
revolutions attributes); if it is enabled (ON = 01), it uses the custom resolution
set in the 5 Measuring units/rev and 6 Total measuring range attributes
with the following relation:

Transmitted position =

5 Measuring units/rev

- - — *real position < 6 Total measuring range
8 Physical resolution/revolution

Default = 0 (min. = 0, max. = 1)

WARNING

When you enable the scaling function (4 Scaling function control = 1), please
enter scaled values next to the 5 Measuring units/rev and 6 Total measuring
range attributes that are consistent with the physical values.

WARNING

Every time you enable the scaling function and/or change the scaling values (see
the 5 Measuring units/rev and 6 Total measuring range attributes) then you
are required to set a new preset value (see the 7 Preset value attribute) and
finally save the new parameters (see the "5.4 Saving the parameters with
RSNetWorx" section on page 33).

5 Measuring units/rev

WARNING

This attribute is active only if the 4 Scaling function control attribute is set to
"=1"; otherwise it is ignored and the system uses the physical values (8 Physical
resolution/revolution and 9 Physical number of revolutions) to calculate the
position information.

This attribute sets a custom number of distinguishable steps per revolution
(custom singleturn resolution).

To avoid counting errors, check that
8 Physical resolution/revolution

- - = integer value.
5 Measuring units/rev

You are allowed to set whatever integer value less than or equal to the
maximum number of physical steps per revolution (see the hardware counts
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per revolution in the encoder identification label and the 8 Physical
resolution/revolution attribute).

Default = 8,192 (min. = 1, max. = 8,192)

WARNING

When you set a new value next to the 5 Measuring units/rev attribute, please
always check also the 6 Total measuring range attribute value and be sure
that the resulting number of revolutions complies with the Hardware number
of revolutions of the device (4,096 revolutions, see the 9 Physical number of
revolutions attribute).

Let's suppose that the encoder is programmed as follows:

5 Measuring units/rev: 8,192 cpr

6 Total measuring range = 33 554 432, = 8,192 (cpr) * 4,096 (rev.)

Let's set a new singleturn resolution, for instance: 5 Measuring units/rev =
360 cpr.

If we do not change the 6 Total measuring range value at the same time, we
will get the following result:

33 554 432 (6 Total measuring range)
Number of revolutions = : : = 93,206.755...
360 (5 Measuring units/rev)

As you can see, the encoder is required to carry out more than 93,000
revolutions, this cannot be as the hardware number of revolutions is, as stated,
4,096. When this happens, the encoder falls into an error signalling the faulty
condition through the diagnostic LEDs (see on page 26).

WARNING

When you enable the scaling function (4 Scaling function control = 01),
please enter scaled values next to the 5 Measuring units/rev and 6 Total
measuring range attributes that are consistent with the physical values. In the
case of inconsistent values, the system will warn about the wrong
parametrization and fault condition by means of the dedicated attributes and
visually by means of the diagnostic LEDs.

WARNING

Every time you change the scaled values (see the 5 Measuring units/rev and 6
Total measuring range attributes), then you are required to set a new preset
value (see the 7 Preset value attribute).
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6 Total measuring range

WARNING

This attribute is active only if the 4 Scaling function control attribute is set to
"=1": otherwise it is ignored and the system uses the physical values (8 Physical
resolution/revolution and 9 Physical number of revolutions) to calculate the
position information.

This attribute sets a custom number of distinguishable steps over the total
measuring range. In other words, this attribute allows to set the length of the
travel the encoder has to measure expressed in number of distinguishable steps
(number of information). The total resolution of the encoder results from the
product of 5 Measuring units/rev by the required Number of revolutions.
You are allowed to set whatever integer value less than or equal to the overall
hardware resolution (see the encoder identification label). The overall
hardware resolution results from:

8 Physical resolution/revolution * 9 Physical number of revolutions.

We recommend the Number of revolutions to be set to a power of 2.

The set Number of revolutions results from the following calculation:

6 Total measuring range

Number of revolutions = : :
5 Measuring units/rev

Setting the Number of revolutions to a value which is a power of 2 is meant
to avoid problems when using the device in endless operations requiring the
physical zero to be overstepped. If you set the Number of revolutions which is
not a power of 2, a counting error is generated before the physical zero.

Default = 33 554 432 (min. = 1, max. = 33 554 432)

WARNING

When you set a new value next to the 6 Total measuring range attribute,
please always check also the 5 Measuring units/rev attribute value and be sure
that the resulting number of revolutions complies with the Hardware number of
revolutions of the device (4,096 revolutions).

Let's suppose that the encoder is programmed as follows:

5 Measuring units/rev: 8,192 cpr

6 Total measuring range = 33 554 432, = 8,192 (cpr) * 4,096 (rev.)

Let's set a new total resolution, for instance: 6 Total measuring range = 360.
As the 6 Total measuring range must be greater than or equal to the 5
Measuring units/rev, the above setting is not allowed.
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EXAMPLE
We install the following draw-wire encoder: SFAM1-05000-FD2-08192-
RM12.

The physical values are:

Stroke per turn of the drum = 200 mm (7.874")

Physical resolution per turn = 13 bits = 8,192 cpr

Max. number of physical revolutions = 4,096 revolutions
Total physical resolution = 25 bits = 33 554 432 information
Physical linear resolution = 0.024 mm = 24 pm

Max. number of turns of the drum = 25

Max. measuring length = 5,000 mm (196.85")

Number of information = 204,800

Let's suppose that we need a tenth of a millimetre linear resolution in the
specific installation.

® Enable the scaling function: 4 Scaling function control attribute = 1
® Custom resolution per turn = 5 Measuring units/rev = 2,000 cpr
® Linear resolution = 0.1 mm = 100 pm
_ _ Stroke per turn mm 200 mm
Linear resolution = : : = =0.1 mm
5 Measuring units/rev 2,000 cpr

The custom number of revolutions can be as the physical number of revolutions:

_ 6 Total measuring range
Custom number of encoder revolutions = : : = 4,096
5 Measuring units/rev

6 Total measuring range = 8 192 000

NOTE

Please note that if you set a preset along the path, when the encoder moves
back and cross the zero, the value immediately after O will be 8 192 000 - 1, i.e.
8 191 999.

-«

‘ ‘ 8,191,997 ‘ 8,191,998 ‘ 8,191,999 ‘ 0 ‘ 1 ‘ 2 ‘ ‘

EXAMPLE
Using the values in the previous example let's suppose that the travel in the
application is 2 m long. As the stroke per turn is 200 mm you need 10

revolutions to cover the travel length.

® 6 Total measuring range = 5 Measuring units/rev * custom number

of revolutions = 2,000 * 10 = 20,000
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In fact:

. 6 Total measuring range
Custom number of encoder revolutions = : : =10
5 Measuring units/rev

In this case you will obtain several 20,000 information sections following each
other all along the whole measuring length. The position information will be
from 0 to 19,999; then again from 0 to 19,999 and so on.

19,997 | 19,998 | 19,999 | 0 1 2 w | 19,997 | 19,998 | 19,999 | O 1 2

< max. measuring length —

NOTE

To avoid counting errors we recommend values which are the power of 2 (2": 2,
4, ..., 2048, 4096, 8192,...) to be set next to the 5 Measuring units/rev and 6
Total measuring range attributes.

WARNING

If you have set the preset, when you change the value next to 5 Measuring
units/rev andfor 6 Total measuring range attribute, then you must check the
value in the 7 Preset value attribute and execute the preset operation.

7 Preset value

This attribute allows to set the encoder position to a Preset value. The Preset
function is meant to assign a desired value to a physical position of the encoder
(i.e. a position in the travel of the wire). The chosen physical position will get the
value set next to this item and all the previous and following positions will get a
value according to it. This function can be useful, for instance, when the zero
position of the encoder and the zero position of the axis need to match.

The preset value will be set for the position of the encoder (i.e. the position of
the wire) in the moment when the preset value is transmitted. We suggest
setting the preset value when the encoder is in stop.

Default = 0 (min. = 0, max. = 33 554 431)

EXAMPLE
Let's take a look at the following example to better understand the preset
function and the meaning and use of the related attributes: 7 Preset value and

12 Offset value.

The encoder position which is transmitted results from the following
calculation:

Transmitted value = read position (it does not matter whether the position is
physical or scaled) + 7 Preset value - 12 Offset value.
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If you never set the 7 Preset value and you never performed the preset setting,
then the transmitted value and the read position are necessarily the same as 7
Preset value = 0 and 12 Offset value = 0.

When you set the 7 Preset value and then execute the preset setting, the
system saves the current encoder position in the 12 Offset value attribute. It
follows that the transmitted value and the 7 Preset value are the same as read
position - 12 Offset value = 0; in other words, the value set next to the 7
Preset value attribute is paired with the current position of the encoder as you
wish.

For example, let's assume that the value "50" is set next to the 7 Preset value
attribute and you execute the preset setting when the encoder position is
“1000". In other words, you want to receive the value "50" when the encoder
reaches the position "1000".

We will obtain the following information sequence:

Transmitted value = read position (="1000") + 7 Preset value (="50") - 12
Offset value (="1000") = 50.

The following transmitted value will be:

Transmitted value = read position (="1001") + 7 Preset value (="50") - 12
Offset value (="1000") = 51.

And so on.

NOTE

e |f the scaling function is disabled (see the 4 Scaling function control
attribute), the 7 Preset value must be less than or equal to the "Total
hardware resolution” - 1 (8 Physical resolution/revolution * 9 Physical
number of revolutions - 1).

e |If the scaling function is enabled (see the 4 Scaling function control
attribute), the 7 Preset value must be less than or equal to the 6 Total
measuring range - 1.

WARNING

Check the value in the 7 Preset value attribute and perform the preset
operation every time you change the 3 Counting direction or the scaled values
(5 Measuring units/rev and/or 6 Total measuring range attributes).

8 Physical resolution/revolution

WARNING
This attribute is active only if the 4 Scaling function control attribute is set to
"=0"; otherwise it is ignored and the system uses the custom values (5
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Measuring units/rev and 6 Total measuring range) to calculate the position
information.

This attribute is intended to show the number of physical distinguishable steps
per each revolution provided by the hardware (physical singleturn resolution).

If you want to set a custom singleturn resolution see the 5 Measuring
units/rev attribute on page 39.

Default = 8,192

9 Physical number of revolutions

WARNING

This attribute is active only if the 4 Scaling function control attribute is set to
"=0"; otherwise it is ignored and the system uses the custom values (5
Measuring units/rev and 6 Total measuring range) to calculate the position
information.

This attribute is intended to show the number of physical revolutions provided
by the hardware (number of physical revolutions).

The Total hardware resolution results from 8 Physical resolution/revolution
* 9 Physical number of revolutions.

If you want to set a custom number of revolutions see the 5 Measuring
units/rev and 6 Total measuring range attributes on page 39 ff.

Default = 4,096

10 Alarms

An alarm is set when a bit indicating a fault is set to true (high). See the 11
Supported alarms values.

Default = 0 (min. = 0, max. = 32 767)

11 Supported alarms
This attribute contains information on the supported alarms.

BitsO ... 11 |Reserved

Bit 12 Flash memory error |Internal error, it cannot be restored.
Bit 13 Machine data not One or more parameters are not valid, set
valid proper values to restore normal work
condition.
Bit 14 Bus off This bit is intended to warn that the

communication in the bus network has
broken (cable disconnected? Voltage drop?

).
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Default = 0 (min. = 0, max. = 32 767)

12 Offset value

As soon as you activate the preset, the current position value of the encoder is
saved on this attribute. The offset value is then used in the preset function in
order to calculate the encoder position value to be transmitted. To zero set the
value in this attribute you must upload the factory default values (see the 15h
Restore Service code on page 66).

For any further information on the preset function and the meaning and use of
the related attributes 7 Preset value and 12 Offset value please refer to page
43.

Default = 0 (min. = 0, max. = 33 444 431)

13 Velocity value

This attribute shows the current speed detected by the position sensor and
calculated every 100 ms. The speed can be expressed in number of steps per
second or in revolutions per minute (see the 14 Velocity format attribute).

14 Velocity format
This attribute sets the engineering units for the velocity value (13 Velocity

value).
steps/s (0):  number of steps per second (default value);
rpm (1): revolutions per minute.

Default = 0 (min. = 0, max. = 1)

15 Dip switch

This attribute shows the status of the dip switches.

Dip switches are located in the connection cap and used to set the baud rate
and the MAC-ID (see the sections "4.6 Setting the baud rate: DIP A" and "4.7
Setting the node address: DIP B").

bits0...5 = MAC-ID
bits6and 7 = not used
bits8and9 = Baud Rate
bits 10 ... 15 = not used

16 Data Tx in POLL mode
This parameter is meant to set which input data is sent when the Polled mode
connection is enabled.
Allowed values: Position value (0, default value)
Position value + velocity (1)
Default = 0 (min. = 0, max. = 1)
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17 Data Tx in COS/Cyclic mode
This parameter is meant to set which input data is sent when the Change Of
State (COS) / Cyclic mode connection is enabled.
Allowed values: Position value (0, default value)
Position value + velocity (1)
Default = 0 (min. = 0, max. = 1)

18 Alarm flags

It shows whether a fault occurred and an alarm has been activated, see the 11
Supported alarms attribute.

NO (0) No active alarm

YES (1) Active alarms

Default = 0 (min. = 0, max. = 1)

19 Delta for COS

When the Change Of State (COS) mode connection is enabled, this parameter
sets the minimum gap between two /O messages. Values too low could cause
the Bus network to saturate.

Default = 5 (min. = 0, max. = 262 143)

20 Auto-save parameters

NO (0): New parameters are not saved on EPROM automatically. To save new
values Class Instance Editor must be used (default value: see the "5.4
Saving the parameters with RSNetWorx" section on page 33).

YES (1): When a new parameter is set, the encoder waits 5 seconds and then
saves automatically all the new values on EPROM, but only if the
received value has been changed.

Default = 0 (min. = 0, max. = 1)
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6 DeviceNet interface

Lika draw-wire encoders are “Group 2 only server” devices and do not support
UCMM messages.

For any omitted information refer to the "Open DeviceNet Vendor Association”
documents or visit www.odva.org.

6.1 EDS file

DeviceNet draw-wire encoders are supplied with their own EDS file SFA.eds, it
can be downloaded at the address www.lika.biz > PRODUCTS > DRAW-WIRE
ENCODERS.

EDS file must be installed in the Master device.

6.2 Communication messages
Structure of the communication messages:

CAN-ID CAN Data bytes
11 bit from 3 to 8 bytes

Lika DeviceNet draw-wire encoders support two kinds of communication
messages:

e 1/0 messages: /0 messages are high priority messages. Their meaning is
explained in the "Message-ID". Slave device uses these messages to send
process data. For further information see the "6.3 /0 Messages (Msg group
1)" section on page 50.

e Explicit messages: Explicit messages are low priority messages. They are
used to start and close communications between Master and Slave, to read
and write Slave configurations and to send diagnostic messages. For further

information see the "6.4 Explicit Messages (Msg group 2)" section on page
51.
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Structure of Master-Slave communication:

power up

communications error - reset node

>
Lt

A4

< Duplicate MAC-ID check
(see section 6.4.1)

l

wait for new
|: P2P connection connection

(see section 6.4.3)

A 4
. I/0 Messages Config. messages

(see section 6.3) (see section 6.4.4)
A 4

Close connection
(see section 6.4.3) —
NOTE

Lika encoders accept only one P2P connection at a time.
Simultaneous or multiple P2P connections are rejected.
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6.3 1/0 Messages (Msg group 1)

I/0 messages are used by Lika devices to send position and velocity values. The
"Message-ID" shows how the message is transmitted.

Position:

CAN-ID 4 CAN Data bytes
10| 9.6 | 5.0 Byte 0 | Byte 1 Byte 2 Byte 3
0 |Msg ID | Source 2700 | 2.8 | 2B 2" | 2% .0

ID Low High
Position and velocity:
CAN-ID 8 CAN Data bytes
10| 9.6 | 5.0 Position Velocity
0 |MsgID|Source| |BO|B1|B2|[B3|B4|B5|B6| B7
ID lo] ..[..]H |[Lo]|..|..| Hi

Msg-1D:

1100,: Slave's 1/0 Multicast Poll Response Msg
1101,: Slave's 1/0 Change Of State or Cyclic Msg
1111,: Slave's 1/0 Poll Rsp/COS/Cyclic Ack Msg

Source-1D: device address.

Byte 0 ... Byte 3: position value.

Available Slave transmission modes:

e Polled: the Master device sends a polled request and the Slave device replies
sending its position value.
If the expected packet rate of polled mode is null (see 05-Inst-09
Expected packet rate attribute), communication is always active and time-
out status is never triggered; otherwise if the Slave does not receive any
message from the Master within the time set in the 05-Inst-09 Expected
packet rate attribute, then the communication is closed (time-out status).

e Cyclic: the Slave sends an "I/0 message" cyclically. The time between two
subsequent transmissions is set in the 05-Inst-09 Expected packet rate
attribute of the cyclic mode (see the "6.5.3 Class 05h: Connection Object"
section on page 63).

e Change Of State: the Slave sends an "I/0 message" every time its status
changes or at every heartbeat rate.

The Slave can use one of the afore-mentioned "I/0 messages” transmission
modes only if a peer-to-peer (P2P) connection is arranged with the Master
(using an "Explicit Messages Connection”, see the "6.4.3 Explicit Messages
Connection” section on page 55).
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6.4 Explicit Messages (Msg group 2)

These messages are used to:

e perform a duplicate MAC-ID check (see the "6.4.1 Duplicate MAC-ID check”
section on page 52);

e send error messages (see the "6.4.2 Error messages” section on page 53);

e arrange an explicit message connection: peer-to-peer (P2P) between Master
and Slave (see the "6.4.3 Explicit Messages Connection” section on page 55);

e arrange a message data transfer: send/receive data configuration (see the
"6.4.4 Message data transfer" section on page 56).

CAN-ID table of explicit message:

bit|10] 9|8 7|6|5]a|[3[2]1]o0
1[0 MAC-ID Msg-ID

MAC-ID: device address.

Msg-ID:

000,: Master's 1/0 Bit-Strobe Command Msg

001,: Master's 1/0 Multicast Poll Command Msg

010,: Master's 1/0 COS [ Cyclic Acknowledge Msg
011,: Slave's Explicit | Unconnected Response Msg
100,: Master's Connected Explicit Request Msg

101,: Master's /0 Poll Command [ COS

110,: Group 2 only Unconnected Explicit Request Msg
111,: Duplicate MAC-ID Check Msg
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6.4.1 Duplicate MAC-ID check

This function is used to check, when a device is connected to the DeviceNet
network, whether its serial number, node-ID and vendor-ID are single (univocal)
in the network.

Message structure:

CAN-ID
bit|10]9|8|7]|e6|5]a|3[2]1]0
1] o0 MAC-ID IR

7 CAN Data bytes
Byte | bit7 | bit6 | bits | bit4 | bit3 | bit2 | bit1 | bito
0 R/R port number
vendor-ID - Low byte
vendor-1D - High byte
serial number - Low byte
serial number
serial number
serial number - High byte

oW (N]=

R/R bit = 0: duplicate MAC-ID check request. This message is sent by a device
to all nodes in the network.
1: duplicate MAC-ID check response. This message is sent back to the
sender by the node in the network having the same MAC-ID.

Port number =0:  device that allows only one P2P connection.

When serial number, node-ID and vendor-ID are not single (univocal) in the
network, an error message is generated and the device that sent the "duplicate
MAC-ID check request” switches to "Unrecoverable fault" status (MS LED = red,
see the "4.9 Diagnostic LEDs" section and the 01-01-05 Status attribute).
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6.4.2 Error messages
These messages are meant to warn about device faults.

Message structure:
Byte | bit7 | bit6 | bits | bit4 | bit3 | bit2 | bit1 | bito
0 F=0 0 Master MAC-1D
1 R/R=1 Service Code = 14h
2 General error code
3 Specific service error code

General error codes

General Status

Code Status name Description of Status
(in hex)

00h No error Service was successfully performed
by the object specified.

02h Resource unavailable Resources needed for the object to
perform the requested service were
unavailable.

03h Invalid parameter A parameter associated with the|

value request was invalid. This code is used

when a parameter does not meet the
requirements of this specification
andfor the requirements defined in
an Application Object Specification.
08h Service not supported [The requested service was not
implemented or was not defined for
this Object Class/Instance.

09h Invalid attribute value |Invalid attribute data detected
0Bh Already in requested [The object is already in the
mode / state mode/state being requested by the

service.

0Ch Object state conflict [The object cannot perform the
requested service in its current
mode/state.

OEh Attribute not settable A request to modify a non-modifiable
attribute was received.

10h Device state conflict [The device's current mode/state

prohibits the execution of the
requested service.

13h Not enough data The service did not supply enough
data to perform the specified
operation.
14h Attribute not The attribute specified in the request
supported is not supported.
15h Too much data The service supplied more data than

MAN SFAM1_05000_SFAM2_ 10000 FD E 1.1.odt DeviceNet interface 53 of 88



( ]
h(a SFAM1-05000 ¢ SFAM2-10000 DeviceNet

was expected.

16h Object does not exist The object specified does not exist in
the device.
20h Invalid parameter A parameter associated with the

request was invalid. This code is used
when a parameter does not meet the
requirements of this specification
andfor the requirements defined in
an Application Object Specification.

For any further information on general error codes refer to the publication “The
CIP Networks Library. Volume I. Common Industrial Protocol (CIP™)".
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These messages are meant to open and close P2P connections between Master
and Slave. This is necessary to allow the Slave both to communicate process
data using "I/0 Messages" and communicate or change parameters using "Data
transfer” messages.

Open connection request:

Byte | bit7

bit6

bits | bit4 | bit3 | bit2 | bit1 | bito

0 F=0

0

Master MAC-ID

R/IR=0

Service Code = 4Bh

Class ID = 03h

Instance ID = 01h

Allocation Choice *

a|lh([WIN|—

Master MAC-ID

Open connection response:

Byte | bit7 | bit6 | bit5 | bit4 | bit3 | bit2 | bit1 | bito
0 F=0 0 Master MAC-ID
1 R/R=1 Service Code = 4Bh
2 General error code

Close connection request:

Byte | bit7 | bit6 | bit5 | bit4 | bit3 | bit2 | bit1 | bito
0 F=0 0 Master MAC-ID
1 | R/R=0 Service Code = 4Ch
2 Class ID = 03h
3 Instance ID = 01h
4 Release choice = Allocation Choice *

Close connection response:

Byte | bit7 | bit6 | bit5 | bit4 | bit3 | bit2 | bit1 | bito
0 F=0 0 Master MAC-ID
1 R/R=1 Service Code = 4Ch
2 General error code

* Allocation choice:

03h:

activate Polled communication.

61h: activate Cyclic communication without ACK.

bit 7 |Reserved bit 3 | Multi polled
bit 6 |Ack suppression bit 2 | Bit strobe
bit 5 | Cyclic bit 1 | Polled
bit 4 |Change of status bit 0 | Explicit message
° EXAMPLE
Allocation choice =
l 01h: used to read and write configuration parameters without "I/0 Messages".
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6.4.4 Message data transfer

These messages are meant to set, read, save or restore configuration parameters.

Data transfer request:

Byte

bit7

bit6

bit5 | bit4 | bit3 | bit2 | bit1 | bit0

0

F=0

0

Master MAC-ID

R/IR=0

Service Code

Class ID

Instance ID

1
2
3
4

Attribute ID

5.7

Data byte

Data transfer response:

Byte | bit7 | bit6 | bit5 | bit4 | bit3 | bit2 | bit1 | bito
0 F=0 0 Master MAC-ID
1 R/R=1 Service Code

2.7 Data byte

Service code, Class ID, Instance ID and Attribute ID are meant to set the type
and content of data bytes. They must be specified according to the "Object
dictionary" (see the "6.5 Object dictionary” section on page 57).
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6.5 Object dictionary

In the following pages the objects implemented are listed and described as

follows:

Class-Instance-Attribute Object name

[var, access]

o (lass, instance and attribute are expressed in hexadecimal notation.
e \ar:data type variable
USINT: unsigned single integer 8 bit (1 byte)
UINT: unsigned integer 16 bit (2 bytes)

UDINT: unsigned double integer 32 bit (4 bytes)
WORD: 16 bit specify (2 bytes)

e Access type:

NOTE

ro = read only access
rw = read and write access

All data bytes are sent from least significant byte (LSB) to most significant byte

(MSB).

EXAMPLE

UDINT (4 data bytes):

Byte

bit7

bit6

bits | bit4 | bit3 | bit2 | bit1 | bito

0

F=0

Master MAC-ID

R/R=1

Service Code

Data byte - Low byte

Data byte

Data byte

Glh[W[(N|[=

Data byte - High byte
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6.5.1 Class 01h: Identity Object

This object provides identification and general information on the device.

Supported Service codes:
OEh = Get_Attribute_Single: used to read the connection class attribute value.

Supported Instances: 01h = Explicit Message

01-01-01 Vendor-ID

[UINT, ro]

Identification of the vendor by its own number.
Default = 0299h

01-01-02 Device type
[UINT, ro]
Default = 00h: general type device.

01-01-03 Product code
[UINT, ro]
|dentification of a particular product of an individual vendor.

01-01-04 Revision
[UINT, ro]
Hardware and software revisions, the ldentity Object represents:

|SByte MSByte
Major revision Minor revision

01-01-05 Status

[WORD, ro]

This attribute represents the current status of the device. Its value changes as
the state of the device changes. Bit definitions are as follows:

Bit(s) Called Definition

0 |Owned TRUE indicates the device (or an object]
within the device) has an owner. Within the
Master/Slave paradigm the setting of this bit]
means that the Predefined Master/Slave
Connection Set has been allocated to a
Master. Qutside the Master/Slave paradigm
the meaning of this bit is TBD.
1 Reserved Reserved, shall be O
2 |Configured TRUE indicates that the application of the
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device has been configured to do something
different than the "out-of-box" default. This
shall not include configuration of the
communications.

3 Reserved Reserved, shall be 0
4-7 |Extended device status [Bits are defined as follows:

0000 Self-Testing or Unknown

0 Firmware Update in Progress

0 At least one faulted 1/0 connection

0 No 1/0 connections established

0 Non-Volatile Configuration bad

0 Major Fault - either bit 10 or bit 11 is true
(1)

0 At least one 1/O connection in run mode

0 At least one 1/0 connection established, all
in idle mode

1000 [Reserved, shall be 0

1001

1010... Mendor/Product specific

1111

8 |Minor recoverable fault TRUE indicates that the device detected a
problem with itself, which is thought to be
recoverable. The problem does not cause the
device to go into one of the faulted states.

9 |Minor unrecoverablelRUE indicates that the device detected a
fault problem with itself, which is thought to be
unrecoverable. The problem does not cause
the device to go into one of the faulted
states.

10 |Major recoverable fault [TRUE indicates that the device detected a
problem with itself, which caused the device
to go into the "Major Recoverable Fault”

state.
11 |Major unrecoverable[RUE indicates that the device detected a
fault problem with itself, which caused the device
to go into the "Major Unrecoverable Fault”
state.
12-15 Reserved Reserved, shall be O

For any further information on status instance attribute refer to the publication
“The CIP Networks Library. Volume I. Common Industrial Protocol (CIP™)".

01-01-06 Serial number

[UDINT, ro]

This attribute is @ number used in conjunction with the Vendor ID to form a
unique identifier for each device on any CIP network.
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01-01-07 Product name
[SHORT_STRING, ro]
Default = 05 4C 49 4B 41 20h = "LIKA"
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6.5.2 Class 03h: DeviceNet Object

This DeviceNet Object is meant to provide the configuration and status of the
physical node connected to the DeviceNet network.

Supported Service code:
OEh = Get_Attribute_Single: used to read connection class attribute value.
10h = Set_Attribute_Single: used to write connection class attribute value.

Supported Instance: 0Th = Explicit Message

03-01-01 Node Address

[USINT, ro]

This attribute contains the MAC-ID of the device.

To set the node address see the “4.7 Setting the node address: DIP B" section on
page 24.

03-01-02 Baud rate
[USINT, ro]
This attribute shows the set baud rate.

Binary value Baud rate
00 125 Kbit/s
01 250 Kbit/s
10 500 Kbit/s (default)

To set the baud rate see the "4.6 Setting the baud rate: DIP A" section on page
23.

03-01-03 Bus-off interrupt

[BOOL, ro]

This attribute sets how the device has to act after a bus-off event.

00: when a bus-off event occurs, device resets and hold the bus-off (reset)
status.

01: when a bus-off event occurs, device resets and then tries to get the
previous communication status.

Default = 01h

03-01-04 Bus-off counter

[USINT, ro]

This attribute shows the number of triggered bus-off events.
Default = 00h
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03-01-05 Allocation information

[UINT, ro]

1 byte: "Allocation choice": indicates which "Predefined Master/Slave
Connections" is active.

2" byte: "Master's MAC-ID" contains the MAC-ID of the device that has
allocated the "Predefined Master/Slave Connection”. The FFh value means

that the "Predefined Master/Slave Connection” has not been allocated (no
communication active).
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6.5.3 Class 05h: Connection Object

The Connection Class allocates and manages the internal resources associated to
both “I/0 Messages" and "Explicit Messaging Connections".

Supported Service code:
OEh = Get_Attribute_Single: used to read connection class attribute value.
10h = Set_Attribute_Single: used to write connection class attribute value.

Supported Instance: 01h = Explicit Message
02h = Polled
04h = Change Of State (COS) / Cyclic

05-Inst-01 Connection status

[USINT, ro]

This attribute defines the current status of the Connection instance. Value = 03
means that the connection has been configured correctly.

05-Inst-02 Instance type
[USINT, ro]

00h: Explicit messaging
01h: 1/0 messaging

05-Inst-03 TransportClass_trigger

[BYTE, ro]

It defines whether this is a producing only, consuming only, or both producing
and consuming connection.

05-Inst-04 Produced connection ID

[UINT, ro]

This is the value that will be specified in the CAN lIdentifier Field when this
Connection transmits.

05-Inst-05 Consumed connection ID

[UINT, ro]

This is the CAN Identifier Field value that is associated to the messages this
Connection Object receives.

05-Inst-06 Initial comm. Characteristics

[USINT, ro]

Defines the Message Group(s) the sent and received messages are related to.
Default = 21h
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05-Inst-07 Produced connection size
[UINT, ro]
Maximum number of bytes transmitted in this connection.

05-Inst-08 Consumed connection size
[UINT, ro]
Maximum number of bytes received in this connection.

05-Inst-09 Expected packet rate

[UINT, rw]

This attribute is meant to set the time between two subsequent “I/O message”
transmissions (Transmission Trigger Timer) and the Inactivity/Watchdog Timer.

05-Inst-0C Watchdog time-out action

[USINT, ro]

This attribute defines the action the Connection Object should perform when
the Inactivity/Watchdog Timer gap has expired.

Default = 01h: the Connection Class automatically closes the connection after
the Inactivity/Watchdog Timer gap has expired.

05-Inst-0D Produced connection path length

[UINT, ro]

This attribute specifies the number of bytes the 05-Inst-OE Produced
connection path attribute consists of.

05-Inst-0E Produced connection path

[EPATH, ro]

This attribute is fitted with a byte stream which defines the Application Object(s)
whose data is to be produced by this Connection Object.

05-Inst-0F Consumed connection path length

[UINT, ro]

This attribute specifies the number of bytes the 05-Inst-10 Consumed
connection path attribute consists of.

05-Inst-10 Consumed connection path

[EPATH, ro]

This attribute is fitted with a byte stream which defines the Application Object(s)
whose data is to be received by this Connection Object.

MAN SFAM1_05000_SFAM2_ 10000 FD E 1.1.odt DeviceNet interface 64 of 88



[ ]
h(a SFAM1-05000 ¢ SFAM2-10000 DeviceNet

05-Inst-11 Production inhibit time
[UINT, ro]
Default = 00h: no inhibit time

NOTE

To save the parameters execute the "Save parameters” function (see "7.1.4
Saving the parameters” in the “7.1 Read and set parameters” section on page
81).

When the power is turned off, parameters not saved are lost.
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6.5.4 Class 23h: Position Sensor Object

This class is meant to describe the objects used by the device to calculate the
transmitted position values.

Supported Service code:

05h = Reset: resets all parameter values to the factory default values (without
saving them on flash memory).

OEh = Get_Attribute_Single: used to read connection class attribute value.

10h = Set_Attribute_Single: used to write connection class attribute value.

15h = Restore: restores all parameter values from flash memory (without
saving them).

16h = Save: saves all parameters to non-volatile memory.

Supported Instance: 01h = Explicit Message

23-01-03 Position value

[UDINT, ro]

This attribute represents the absolute position detected by the position sensor.
The output value is scaled according to the scaling attributes, see the 23-01-0E
Scaling function control attribute.

Reading the position 23-01-03 Position value, see also on page 80.

Master = Encoder

CAN-ID 5 Data byte
Ms | SC| ClI | Ins | At
00 | OFE | 23 | 01 03

404+(1D<<3)

Encoder - Master
CAN-ID 6 Data byte
Ms | SC position
00 | 8F [Low| .. | .. [High

403+(ID<<3)

WARNING

Please note that the position value issued by the encoder is expressed in counts;
thus you have then to convert the number of counts into a linear measuring
unit.

To convert the position value into millimetres (mm) or micrometres (um) you
have to multiply the number of information by the linear resolution of the
encoder expressed in millimetres or micrometres.

To know the linear resolution of the encoder please consider that the stroke
per turn of the drum is 200 mm [ 7.874".
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The linear resolution results from the following calculation:

Stroke per turn of the drum mm

Linear resolution = : :
Singleturn resolution cpr

If you want to know the linear position value you will need to multiply the
transmitted position value by the linear resolution.

Linear position value = transmitted position * linear resolution

NOTE
Please note that the encoder's linear resolution can be read also in the order
code next to the rotary resolution. Refer to the product datasheet.

EXAMPLE 1

Let's suppose that we are using the physical resolution of the SFAM1-05000-
FD2-08192-RPG draw-wire encoder (the 23-01-0E Scaling function control
attribute = 0).

The physical singleturn resolution of the measuring device is 8,192 cpr (= 0.024
mm, see the order code in the product datasheet).

As stated, the linear resolution results from the following calculation:

Stroke per turn of the drum mm

Linear resolution = : )
Singleturn resolution cpr

. ) 200 mm
Linear resolution= —————— =0.024 mm = 24 pm
8,192 cpr

Let's say that the transmitted position value is 123.

Thus the linear position value will be as follows:
Linear position value = transmitted position * linear resolution

Linear position value = 123 * 0.024 = 2.952 mm = 2,952 pm

EXAMPLE 2

Let's suppose that we are using the SFAM1-05000-FD2-08192-RPG draw-wire
encoder. The singleturn resolution is set to the custom value of 4,000 cpr (23-
01-10 Resolution per revolution = 4000). The transmitted position value is
1,569.

The linear resolution can be easily calculated as follows:

. ) 200 mm
Linear resolution= ————— =0.05mm =50 um
4,000 cpr
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Thus the linear position value will be as follows:

Linear position value = 1,569 * 0.05 = 78.45 mm = 78,450 ym

23-01-0B Device type

[UINT, ro]

Type of device.

0002h: multiturn absolute rotary encoder.

23-01-0C Code sequence

[BOOL, rw]

23-01-0C Code sequence attribute sets whether the position value output by
the encoder increases (count up information) when you rewind the wire (00) or
when you pull the wire out (01, default).

00: rewinding the wire the position will increase;

01: pulling the wire out the position will increase.

WARNING

Every time you change the 23-01-0C Code sequence then you are required to
set a new preset value (see the 23-01-13 Preset value attribute) and finally
save the new parameters (execute the "Save parameters” function, see "7.1.4
Saving the parameters” in the “7.1 Read and set parameters" section on page
81).

23-01-0E Scaling function control

[BOOL, rw]

If this attribute is disabled (OFF = 00), the device uses the physical resolution
values (see the 23-01-2A Hardware counts per revolution and 23-01-2B
Hardware number of turns attributes); if it is enabled (ON = 01), it uses the
custom resolution set in the 23-01-10 Resolution per revolution and 23-
01-11 Total measuring range attributes with the following relation:
Transmitted position =

23-01-10 Resolution per revolution

— *real position < 23-01-11 Total measuring range
23-01-2A Hardware counts per revolution

Default = 00h

WARNING
When you enable the scaling function (23-01-0E Scaling function control =
01), please enter scaled values next to the 23-01-10 Resolution per
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revolution and 23-01-11 Total measuring range attributes that are
consistent with the physical values.

WARNING

Every time you enable the scaling function and/or change the scaling values (see
the 23-01-10 Resolution per revolution and 23-01-11 Total measuring
range attributes) then you are required to set a new preset value (see the 23-
01-13 Preset value attribute) and finally save the new parameters (execute the
“Save parameters" function, see “7.1.4 Saving the parameters” in the "7.1 Read
and set parameters” section on page 81).

23-01-10 Resolution per revolution
[UDINT, rw]

WARNING

This attribute is active only if the 23-01-0E Scaling function control attribute
is set to "=01"; otherwise it is ignored and the system uses the physical values
(23-01-2A Hardware counts per revolution and 23-01-2B Hardware
number of turns) to calculate the position information.

This attribute sets a custom number of distinguishable steps per revolution
(custom singleturn resolution).

To avoid counting errors, check that
23-01-2A Hardware counts per revolution

- - = integer value.
23-01-10 Resolution per revolution

You are allowed to set whatever integer value less than or equal to the
maximum number of physical steps per revolution (see the hardware counts
per revolution in the encoder identification label and the 23-01-2A Hardware
counts per revolution attribute).

Default = 0000 2000h (8,192 cpr)

WARNING

When you set a new value next to the 23-01-10 Resolution per revolution
attribute, please always check also the 23-01-11 Total measuring range
attribute value and be sure that the resulting number of revolutions complies
with the Hardware number of revolutions of the device (4,096 revolutions,
see the 23-01-2B Hardware number of turns attribute).

Let's suppose that the encoder is programmed as follows:

23-01-10 Resolution per revolution: 8,192 cpr

MAN SFAM1_05000_SFAM2_ 10000 FD E 1.1.odt DeviceNet interface 69 of 88



[ ]
h(a SFAM1-05000 ¢ SFAM2-10000 DeviceNet

23-01-11 Total measuring range = 33 554 432, = 8,192 (cpr) * 4,096 (rev.)
Let's set a new singleturn resolution, for instance: 23-01-10 Resolution per
revolution = 360 cpr.

If we do not change the 23-01-11 Total measuring range value at the same
time, we will get the following result:

33 554 432 (23-01-11 Total

) measuring range)
Number of revolutions = : = 93,206.755...
360 (23-01-10 Resolution

per revolution)

As you can see, the encoder is required to carry out more than 93,000
revolutions, this cannot be as the hardware number of revolutions is, as stated,
4,096. When this happens, the encoder falls into an error signalling the faulty
condition through the diagnostic LEDs (see on page 26).

WARNING

When you enable the scaling function (23-01-0E Scaling function control =
01), please enter scaled values next to the 23-01-10 Resolution per
revolution and 23-01-11 Total measuring range attributes that are
consistent with the physical values. In the case of inconsistent values, the
system will warn about the wrong parametrization and fault condition by
means of the dedicated attributes and visually by means of the diagnostic LEDs.

WARNING

Every time you change the scaled values (see the 23-01-10 Resolution per
revolution and 23-01-11 Total measuring range attributes), then you are
required to set a new preset value (see the 23-01-13 Preset value attribute).

23-01-11 Total measuring range
[UDINT, rw]

WARNING

This attribute is active only if the 23-01-0E Scaling function control attribute
is set to "=01"; otherwise it is ignored and the system uses the physical values
(23-01-2A Hardware counts per revolution and 23-01-2B Hardware
number of turns) to calculate the position information.

This attribute sets a custom number of distinguishable steps over the total
measuring range. In other words, this attribute allows to set the length of the
travel the encoder has to measure expressed in number of distinguishable steps
(number of information). The total resolution of the encoder results from the
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product of 23-01-10 Resolution per revolution by the required Number of
revolutions.

You are allowed to set whatever integer value less than or equal to the overall
hardware resolution (see the encoder identification label). The overall
hardware resolution results from:

23-01-2A Hardware counts per revolution * 23-01-2B Hardware number
of turns.

We recommend the Number of revolutions to be set to a power of 2.

The set Number of revolutions results from the following calculation:

23-01-11 Total measuring range

Number of revolutions = : :
23-01-10 Resolution per revolution

Setting the Number of revolutions to a value which is a power of 2 is meant
to avoid problems when using the device in endless operations requiring the
physical zero to be overstepped. If you set the Number of revolutions which is
not a power of 2, a counting error is generated before the physical zero.

Default = 0200 0000h (33 554 432)

WARNING

When you set a new value next to the 23-01-11 Total measuring range
attribute, please always check also the 23-01-10 Resolution per revolution
attribute value and be sure that the resulting number of revolutions complies
with the Hardware number of revolutions of the device (4,096 revolutions).

Let's suppose that the encoder is programmed as follows:

23-01-10 Resolution per revolution: 8,192 cpr

23-01-11 Total measuring range = 33 554 432, = 8,192 (cpr) * 4,096 (rev.)
Let's set a new total resolution, for instance: 23-01-11 Total measuring
range = 360.

As the 23-01-11 Total measuring range must be greater than or equal to the
23-01-10 Resolution per revolution, the above setting is not allowed.

EXAMPLE
We install the following draw-wire encoder: SFAM1-05000-FD2-08192-
RM12.

The physical values are:

Stroke per turn of the drum = 200 mm (7.874")

Physical resolution per turn = 13 bits = 8,192 cpr

Max. number of physical revolutions = 4,096 revolutions
Total physical resolution = 25 bits = 33 554 432 information
Physical linear resolution = 0.024 mm = 24 um

Max. number of turns of the drum = 25

Max. measuring length = 5,000 mm (196.85")

Number of information = 204,800
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Let's suppose that we need a tenth of a millimetre linear resolution in the
specific installation.

® Enable the scaling function: 23-01-0E Scaling function control
attribute = 01

® Custom resolution per turn = 23-01-10 Resolution per revolution =

2,000 cpr
® Linear resolution = 0.1 mm = 100 pm
_ . Stroke per turn mm 200 mm
Linear resolution = = =0.1 mm

23-01-10 Resolution per revolution 2,000 cpr

The custom number of revolutions can be as the physical number of revolutions:

23-01-11 Total

. measuring range
Custom number of encoder revolutions = : = 4,096
23-01-10 Resolution

per revolution

® 23-01-11 Total measuring range = 8 192 000

NOTE

Please note that if you set a preset along the path, when the encoder moves
back and cross the zero, the value immediately after O will be 8 192 000 - 1, i.e.
8 191 999.

-«

‘ ‘ 8,191,997 ‘ 8,191,998 ‘ 8,191,999 ‘ 0 ‘ 1 ‘ 2 ‘ ‘

EXAMPLE
Using the values in the previous example let's suppose that the travel in the
application is 2 m long. As the stroke per turn is 200 mm you need 10

revolutions to cover the travel length.

® 23-01-11 Total measuring range = 23-01-10 Resolution per
revolution * custom number of revolutions = 2,000 * 10 = 20,000

In fact:
23-01-11 Total
_ measuring range
Custom number of encoder revolutions = : =10
23-01-10 Resolution per
revolution

In this case you will obtain several 20,000 information sections following each
other all along the whole measuring length. The position information will be
from 0 to 19,999; then again from 0 to 19,999 and so on.
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19,997 | 19,998 | 19,999 | © 1 2 w [ 19,997 | 19,998 | 19,999 | O 1 2

< max. measuring length —

NOTE

To avoid counting errors we recommend values which are a power of 2 (2": 2, 4,
... 2048, 4096, 8192,..) to be set next to the 23-01-10 Resolution per
revolution and 23-01-11 Total measuring range attributes.

WARNING

If you have set the preset, when you change the value next to 23-01-10
Resolution per revolution andfor 23-01-11 Total measuring range
attribute, then you must check the value in the 23-01-13 Preset value
attribute and execute the preset operation.

23-01-13 Preset value

[UDINT, rw]

This attribute allows to set the encoder position to a Preset value. The Preset
function is meant to assign a desired value to a physical position of the encoder
(i.e. a position in the travel of the wire). The chosen physical position will get the
value set next to this item and all the previous and following positions will get a
value according to it. This function can be useful, for instance, when the zero
position of the encoder and the zero position of the axis need to match.

The preset value will be set for the position of the encoder (i.e. the position of
the wire) in the moment when the preset value is transmitted. We suggest
setting the preset value when the encoder is in stop.

Default = 0000 0000h

Setting 23-01-13 Preset value, see also on page 80.

Master = Encoder (1" message)

CAN-ID 8 Data byte

Ms | FC | SC | CI | Ins | At preset
80 | 00 | 10 [ 23 [ 01 ] 13 |Low]

404+(1D<<3)

Encoder = Master (1°' message received)
CAN-ID 3 Data byte

Ms | SC | Err

80 | CO | OO

403+(ID<<3)

Master = Encoder (2" message)

CAN-ID 4 Data byte
Ms | FC preset
80 | 81 | .. | Hi

404+(1D<<3)

MAN SFAM1_05000_SFAM2_ 10000 FD E 1.1.odt DeviceNet interface 73 of 88




[ ]
h(a SFAM1-05000 ¢ SFAM2-10000 DeviceNet

Encoder = Master (2" message received)
CAN-ID 3 Data byte

Ms | SC | Err

80 | C1 00

403+(ID<<3)

Encoder = Master (parameter value accepted)

CAN-ID 3 Data byte
Ms | SC | Err
00 | 90 | 00

403+(ID<<3)

EXAMPLE

Let's take a look at the following example to better understand the preset
function and the meaning and use of the related attributes: 23-01-13 Preset
value and 23-01-33 Offset.

The encoder position which is transmitted results from the following
calculation:

Transmitted value = read position (it does not matter whether the position is
physical or scaled) + 23-01-13 Preset value - 23-01-33 Offset.

If you never set the 23-01-13 Preset value and you never performed the
preset setting, then the transmitted value and the read position are necessarily
the same as 23-01-13 Preset value = 0 and 23-01-33 Offset = 0.

When you set the 23-01-13 Preset value and then execute the preset setting,
the system saves the current encoder position in the 23-01-33 Offset
attribute. It follows that the transmitted value and the 23-01-13 Preset value
are the same as read position - 23-01-33 Offset = 0; in other words, the
value set next to the 23-01-13 Preset value attribute is paired with the
current position of the encoder as you wish.

For example, let's assume that the value "50" is set next to the 23-01-13
Preset value attribute and you execute the preset setting when the encoder
position is “1000". In other words, you want to receive the value "50" when the
encoder reaches the position "1000".

We will obtain the following information sequence:

Transmitted value = read position (="1000") + 23-01-13 Preset value
(="50") - 23-01-33 Offset (="1000") = 50.

The following transmitted value will be:

Transmitted value = read position (="1001") + 23-01-13 Preset value
(="50") - 23-01-33 Offset (="1000") = 51.

And so on.
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NOTE

e |If the scaling function is disabled (see the 23-01-0E Scaling function
control attribute), the 23-01-13 Preset value must be less than or equal
to the "Total hardware resolution” - 1 (23-01-2A Hardware counts per
revolution * 23-01-2B Hardware number of turns - 1).

e |If the scaling function is enabled (see the 23-01-0E Scaling function
control attribute), the 23-01-13 Preset value must be less than or equal
to the 23-01-11 Total measuring range - 1.

WARNING

Check the value in the 23-01-13 Preset value attribute and perform the
preset operation every time you change the 23-01-0C Code sequence or the
scaled values (23-01-10 Resolution per revolution andfor 23-01-11 Total
measuring range attributes).

23-01-14 Delta for COS

[UDINT, rw]

When the Change Of State (COS) mode connection is enabled, this parameter
sets the minimum interval between two |/0 messages. Values too low could
cause the Bus network to saturate.

Default = 05h

23-01-18 Velocity value

[UDINT, ro]

This attribute represents the current speed detected by the position sensor and
calculated every 100 ms. The speed can be expressed in number of steps per
second or in revolutions per minute (see the following 23-01-19 Velocity
format attribute).

23-01-19 Velocity format

[USINT, rw]

This attribute identifies the engineering units for the velocity value. See the
previous 23-01-18 Velocity value attribute.

00: steps/s number of steps per second

01: rpm revolutions per minute

23-01-2A Hardware counts per revolution
[UDINT, ro]

WARNING
This attribute is active only if the 23-01-0E Scaling function control attribute
is set to "=00"; otherwise it is ignored and the system uses the custom values

MAN SFAM1_05000_SFAM2_ 10000 FD E 1.1.odt DeviceNet interface 75 of 88



[ ]
h(a SFAM1-05000 ¢ SFAM2-10000 DeviceNet

(23-01-10 Resolution per revolution and 23-01-11 Total measuring
range) to calculate the position information.

This attribute is intended to show the number of physical distinguishable steps
per each revolution provided by the hardware (physical singleturn resolution).

If you want to set a custom singleturn resolution see the 23-01-10 Resolution
per revolution attribute on page 69.

23-01-2B Hardware number of turns
[UINT, ro]

WARNING

This attribute is active only if the 23-01-0E Scaling function control attribute
is set to "=00"; otherwise it is ignored and the system uses the custom values
(23-01-10 Resolution per revolution and 23-01-11 Total measuring
range) to calculate the position information.

This attribute is intended to show the number of physical revolutions provided
by the hardware (number of physical revolutions).

The Total hardware resolution results from 23-01-2A Hardware counts per
revolution * 23-01-2B Hardware number of turns.

If you want to set a custom number of revolutions see the 23-01-10
Resolution per revolution and 23-01-11 Total measuring range attributes
on page 69 ff.

23-01-2C Alarms

[WORD, ro]

An alarm is set when a bit indicating a fault is set to true (high). See the
following 23-01-2D Supported alarms values.

23-01-2D Supported alarms
[WORD, ro]
This attribute contains information on the supported alarms.

Bits 0 ... 11 |Reserved
Bit 12 Flash memory error |Internal error, the alarm cannot be
restored.
Bit 13 Machine data not|One or more parameters are not valid, set
valid proper values to restore normal work
condition.
Bit 14 Bus off This bit is intended to warn that the
communication in the bus network has
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broken (cable disconnected? Voltage drop?

).

23-01-2E Alarm flags

[BOOL, ro]

It indicates that a fault occurred and an alarm has been triggered, see the
previous 23-01-2D Supported alarms attribute.

23-01-33 Offset
[DINT, ro]

As soon as you activate the preset, the current position value of the encoder is
saved on this attribute. The offset value is then used in the preset function in
order to calculate the encoder position value to be transmitted. To zero set the
value in this attribute you must upload the factory default values (see the 15h
Restore Service code on page 66).

For any further information on the preset function and the meaning and use of
the related attributes 23-01-13 Preset value and 23-01-33 Offset please
refer to page 73.

23-01-65 Dip switch

[UINT, ro]

This attribute shows the status of the DIP switches.

Dip switches are located in the connection cap and used to set the baud rate
and the MAC-ID (see the sections "4.6 Setting the baud rate: DIP A" and "4.7
Setting the node address: DIP B").

bits0...5 = MAC-ID
bits6and 7 = not used
bits8and 9 = Baud Rate
bits 10 ... 15 = not used

23-01-66 Data Tx in Poll mode

[USINT, rw]

This attribute is meant to set which input data is sent when Polled mode
connection is enabled.

00: Position value (default)

01: Position value + velocity

23-01-67 Data Tx in COS/Cyclic mode

[USINT, rw]

This parameter is meant to set which input data is sent when the Change Of
State (COS) / Cyclic mode connection is enabled.

00: Position value (default)
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01: Position value + velocity

23-01-68 Auto-save parameters

[BOOL, rw]

0 = No: new parameters are not saved on EPROM automatically. To save new
values, the Class Instance Editor must be used (default value; see the
"5.4 Saving the parameters with RSNetWorx" section on page 33).

1 =Yes: when new parameters are set, the encoder waits 5 seconds and then
saves automatically all new values on EPROM, but only if the received
value has been changed.

NOTE

To save new parameters execute the "Save parameters” function (see "7.1.4
Saving the parameters” in the “7.1 Read and set parameters” section on page
81).

When the power is turned off or in case of "Reset node" and "Restore node”
commands, parameters not saved are lost.
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6.5.5 Class 2Bh: Acknowledge Handler Object

This class is meant to manage the receipt of acknowledgement messages.

Supported Service code:
OEh = Get_Attribute_Single: used to read connection class attribute value.
10h = Set_Attribute_Single: used to write connection class attribute value.

Supported Instance: 01h = Explicit Message

2B-01-01 Acknowledge timer

[UINT, rw]

After a Master request, the Slave waits for the set acknowledgement time
before sending back a reply.

Default = 10h: 16 ms

2B-01-02 Retry Limit

[USINT, rw]

Number of Ack Timeouts after which the application informs the Master that a
RetryLimit_Reached event occurred.

2B-01-03 Connection Instance of COS

[UINT, rw]

Connection Instance which contains the path where the Ack Handler events will
be notified.
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7  Setup

Here follow some examples of parameters reading and setting; data exchange
between Master and Slave devices is highlighted. A generic “ID" value is used to
indicate the encoder address; Master address is always assumed to be 0.
All values are written in hexadecimal notation.
Abbreviations: (ID<<3): 3 bits left logic shift

Ms: Master ID

FC: Fragmented message counter

SC: Service Code

Cl: Class

Ins: Instance

AC: Allocation Choice

At: Attribute

Err: Error code

7.1 Read and set parameters
7.1.1 P2P Master/Slave connection (without 1/0 msg)

Master = Encoder (request)

CAN-ID 6 Data byte
406+(ID<<3) | Ms | SC | CI | Ins | AC | Ms
00 | 4B | 03 | 01 01 00

Encoder > Master (response)

CAN-ID 3 Data byte
403+(ID<<3) | Ms | SC | Err
00 | CB | 0O

7.1.2 Reading the position 23-01-03 Position value (in the "Object
dictionary")

Master = Encoder

CAN-ID 5 Data byte
404+(1D<<3) | Ms | SC | CI | Ins | At
00 | OE | 23 | 01 03

Encoder = Master

CAN-ID 6 Data byte
403+(ID<<3) | Ms | SC position
00 | 8E [Low| .. | .. |High
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7.1.3 Setting 23-01-13 Preset value

Master = Encoder (1 message)

CAN-ID 8 Data byte
404+(1D<<3) | Ms | FC | SC | CI | Ins | At preset
80 | 00 | 10 | 23 [ 01 | 13 | Low]

Encoder = Master (1°' message received)

CAN-ID 3 Data byte
403+(ID<<3) | Ms | SC | Err
80 | CO | 00
Master = Encoder (2" message)
CAN-ID 4 Data byte
404+(ID<<3) | Ms | FC preset
80 | 81 | .. | Hi

Encoder = Master (2" message received)

CAN-ID

3 Data byte

403+(ID<<3) | Ms | SC

Err

80 | C1

00

Encoder = Master (parameter value accepted)

CAN-ID 3 Data byte
403+(ID<<3) | Ms | SC | Err
00 | 90 | 00
7.1.4 Saving the parameters
Master = Encoder
CAN-ID 5 Data byte
404+(ID<<3) | Ms | SC | Cl | Ins | At
00 | 16 | 23 | 01 | 01
Encoder - Master
CAN-ID 3 Data byte
403+(ID<<3) | Ms | SC | Err
00 | 96 | 00
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7.1.5 Closing the Master/Slave connection

Master = Encoder

CAN-ID 5 Data byte
406+(ID<<3) | Ms | SC | CI | Ins | AC
00 | 4C | 03 | 01 01

Encoder - Master

CAN-ID 3 Data byte
403+(ID<<3) | Ms | SC | Err
00 | CC | 00

7.2 Setting the Cyclic mode without velocity
7.2.1 P2P Master/Slave connection

Master = Encoder (request)

CAN-ID 6 Data byte
406+(1D<<3) | Ms | SC | CI | Ins | AC | Ms
00 | 4B | 03 01 61 00

Encoder = Master (response)

CAN-ID 3 Data byte
403+(ID<<3) | Ms | SC | Err
00 | CB | 00

7.2.2 Setting 05-Inst-09 Expected packet rate for Cyclic mode
(milliseconds)

Master = Encoder

CAN-ID 7 Data byte
404+(1D<<3) | Ms | SC | CI | Ins | At Ctime
00 | 10| 05| 04 | 09 |Low| Hi

Encoder - Master

CAN-ID 3 Data byte
403+(ID<<3) | Ms | SC | Err
00 | 90 | 00
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From now on, the encoder sends 1/0 messages at the interval set in the 05-Inst-
09 Expected packet rate attribute until the connection will be closed or the
05-Inst-09 Expected packet rate attribute will be modified.

Encoder - Master
CAN-ID 4 Data byte
340+ID position

low| .. [ .. | Hi
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8 Default parameters table

Parameter list Default value
1 = count up
3 Counting direction information when
pulling the cable out
4 Scaling function control 0 = DISABLED
5 Measuring units/rev 8192
6 Total measuring range 33 554 432
7 Preset value 0
14 Velocity format 0 = STEPS/S
16 Data Tx in POLL mode 0 = POSITION VALUE
17 Data Tx in COS/Cyclic mode 0 = POSITION VALUE
19 Delta for COS 5
20 Auto-save parameters 0=NO
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