lika

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

AMMSA

aat [55°

INTERFACE

mcmonous SERIAL INTERFAC!

* Multiturn modular encoder with optical scanning

* Compact and low-profile design for comfortable installation
* Resolution up to 21 x 12 bits (2,097,152 cpr x 4,096 rev.)

« SSI / BiSS C-mode interface with Sine/Cosine additional track

* For direct integration into robots, motors and OEM applications

Suitable for the following models: Table of Contents
1 - Safety summary 11
e AMMB8AXxx/xxxxxBGx... 2 - ldentification 14
e AMMB8AXxx/xxxxxGGx... 3 - Get started 15
o AMMB8AXX/xxxxxSCX... 4 - Mounting instructions 16
5 - Electrical connections 24
6 - Calibration and synchronization procedure 31
7 - SSl interface 47
8 - BiSS C-mode interface 50
9 - Default parameters list 70

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. 2021. 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.
I ‘ a


mailto:info@lika.it

Table of Contents

USEE'S QUIE......oooooeeeeeeereeeeeecee e 1
TADIE OF CONTENTS ... eeeeeeessss R R s AR R RSB0 3
SUDJECT TNUEX .o siesssseese e sssssse sk 6
Typographic and iCONOGraphiC CONVENTIONS...........uuwmmimierrieeeeereeeessssesssssssssssssssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssees 8
Preliminary INFOFMAtION. ... sssssssssssssss st 9
T = SATREY SUMIMAIY ... eeeeesesssssss RS SERRRRR RS 11
LT SATRLY vttt ssss s ss s RRR R RRRRRRRRR 11
1.2 ELOCTIICAN SATOTY ereeeeeeseeeeeeeeessssseeeeeceessss s seesssss s sessss s 11
1.3 MECNANICAI SATRLY ..ottt s s s 12
1.4 Specific handling and cleaning instructions and safety information against electrostatic
IS N AT GBS et eeeeeeesseeeeeeeessss e eeeeeeesssss e s R85 R R R R R 12
2 LN T CATION.c.ceeeee ettt eeeesesssss s R RS R R 14
3 m GO STATTRU.. ettt sssss s R R 15
4 = MOUNTING INSTPUCTIONS.....oovvvviiereieeeiiireeeeseeseeseseessesseesssssssssssssssssssssssssssssss s 16
4.1 AMMBA ENCUMDIANCE SIZES..oouuuuerrereeeesssseeeeeeeesssssseeseessssssssesessssssssssssessssssssssssessssesssssssessssssssssssasesssssssssssesssssssssnas 16
4.2 Mechanical characteristics of the MOUNTING SUPPOIT....wwwweeeeemmmreeeeeesesereessssssssssssssssssssssssessssssssssssesseses 17
4.3 Mounting the encoder and executing the synchronization proCeaUre........rrreeemmmereeeeeens 18
5 = EIECTIICAl CONNMECTIONS..........oooceeeeeeee e eeceeeeeessss e eeessssssssss R 24
5.1 98414-G06-14LF T4-DiN M@IE CONMECTON..ruruuuuuuummmremmemeessmsessssssssssssssssessessssssssssssssssssssssssssssssssssssssssssssssaeessssssnns 25
5.2 TF12 CabI@ SPOCIHTICATIONS . erreeeeeeeeeeeceesssssessssecsssssesesssssssssesssssssssss s ssss s ss s ssssss st 25
5.3 COUNTING GIFECTION INPULetettrersessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsessssssssnnes 25
5.4 710 SETEING [ PrESET INPUL cooisieeeeeeeeesseeeeeeeessssssseseeeesssssssseeesssssssssesssssssssssesesssssssssseeesssssssssssessssssssssssssssssssnsnsnns 26
5.5 FEVAC OUT o eeeeeessssssss e sesssssssssssssss eSS R R R R 27
B8 TNPUT Tt eeeeeesss e sseeesssss s seesssssse e sssss s8R SRR 27
5.7 SINE COSING SIGNQIS.errrrrrrrrrerrrrrrrereseeesssssesesssssssssssessssssssssss s 27
5.7.1 QULPUL SIGNAIS VOITAGE TEVEL....cooeeeeeeeeeeeersreeereeeeeeceeeeesssssssss s ssssssssssssssss s sesssssssss s ssssessssssnas 28
5.8 LEDIS st eeeeeeeeeeeesssss e seeeeessssssss R R R 28
5.8.1T ERROR LED .ooututteeeeeeeeeceeeeeeesssssssssss e eeesssssssssssssss s e 29
5.8.2 CALIBRATION LED i eeeeeeseeeeessessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssnsaessssens 30
6 - Calibration and synchronization ProCEAUIE...........mwmeeeemeeeeeveeeeeeeeesessesesssssssssssssssssssssssssssssssssessssssssnnas 31
6.1 Brief information on the SOTtWAre T0O0......uuuuueuureeeeereeeeeeessssssssssssssssessesssssssssssssssssssssssssssssssssssssssssseseens 31
8.2 TF0=SC INTOITACE ..ot tereeeeeeeeemmsss e eeeeeessssssssssss e s R RS R0 31
6.3 Before launching the calibration and synchronization proCeAUIE.....meereeessssseseeeeesenees 32
6.4 Installing the [F90-SC iNterface USB drVErS...... o eeeeeeceeeeeeemimmsssssseseeeeeeeeseeeessssssssssssssssssesssessesseeseees 33
6.5 Encoder calibration and synchronization INTErfaCe. ... 34
6.5.1 Establishing a connection to the [FI0-SC iNTerface........rreeeeeeeeeeeessssssssssseseeeeesseeeseesssee 34
6.5.2 Establishing @ conNection 10 the ENCOURT ... vcevierereeeesiseeseseessssssessssssssssssesssssssssss s ssssssssssenens 36
6.5.3 Saving calibration data 10 @ Fil.. e eeeeeeeeceeeeeesssss s sssssssssssss s sss 36
6.5.4 ChECKING ThE SET PATAMETEIS....eeuuueeeeeueessumsusmssmmssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessesessessessessssens 36
6.5.5 AlIGNING TN ENCOURT ....rreeeeei et seeeeeeeessssseeeeeesssss s eessssss s sssssss s ssssssss s ssssssss s sesssssssssssssees 38
6.5.6 Calibrating the traCk OFFSET. ... eeeeeeeececeeeesssssss s ssssssssssss s ssssssssssss s 39
6.5.7 Synchronizing singleturn and MUITITUIN POSITIONS.........cceueuummerneeeeeeseeessssssssssssssssssssssssssssssssanes 40
6.5.8 Verification Of CaliDratioN e eeeeeeeeeeeeeeeessssssssss e seesssssesssssssssssss s ssssssssssssssssssssssssssns 41
6.5.9 Checking the GeAr DACKIASN .......uuuueeeeeieeimssessmssmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesessssssnnens 42
6.5.10 Reading the poSItion Of the ENCOUET ........wwwwweeeeeveeeereeeeeeeeeeeeeeseserssesssessssesssesssssssesssssssssssssssssssssssesssssssssnns 43

6.6 Information, warning and €rrOr MESSAGES.........crreeesssrereeessssssessssssssssssesssssssssssssssssssssssssssssssssssesssssnns 44



Amplitude signals error. Run a new calibration?............cmssseees 44

Calibration MOde IS NOT QCHIVE........... oo s ss e s es oo 44
CAlIDFATION OK oot eee e seee s ees e seee s es s e s s s s sees e sesessseesersesessseesemseseesseesrenseneen 45

Current calibration is not adequate (code ...). Run a new calibration?.......... 45

DEVICE CONNECLE............oeeee et ss st ss bbb se s sn s 45

DEVICE NOT CONNECLEM.........oeeee s sses s s ese s 45

LD ¥ [T 1101 [ OO 45

IFI0 NOL CONNECLEM.........ceee ettt s s ss s ss s s sa s st s s 46
SYNCRFONIZATION OK....oooooeeeeeeeeeeeeeeeeesseeeeeseeeeesseeeesesseessseesessessssssssssssssssssssssssssssssssssssss s sssssssssseees 46

ZEF0 SETEING DKoo eeeeeeesesssssssss s s ssss s AR AR RS R RS0 46

T =SS ANEEITACE. ...t e e e e es e es e eeesese s es e ees s ese s seeseseseseesseesemeseseesseesemeseseesees 47
7.1 SSI (SYNCNIONOUS SEFIal INTEITACE).......oooooeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeseeseseeeeseseseseesseeesssseesessseessssesseseeeseeseeeeeeseeeeeeeeeeeeeeeee 47
7.2 "MSB €T @ligNEA" PrOTOCOL....cccveeeerrrrrrrrrreerrrreeresrssssssssssssssssssssssssssssssssssssss s 48
7.3 RecOMMENAEd tranSMISSION FATES...... e eeeeeee st ssssesssssess st ssssesssssessssssssssssesssssessssssssssssessssssesssansens 49
7.4 RecoOmMMENAEd SSTINPUL CIFCUIM orrrrrerreereeeeerereresssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnas 49
8 = BiSS ComOd@ INTEITACE.........ooeeeee ettt s s s s s s ssa s sssanees 50
BT COMIMIUNICATION e eee s ee s ees s s e ees s es e ees e se s ses s eeesssees e sessesseesesesessesseaseeseseaseeasees 50
8.2 SINGIE CYCIE DAtA SCD...eeeeeeeeeeeeesssssseseeeeeeeeeeeeeessssssssssss s sssssssssssssssssssss s sssssssssssssssss s ssssssssssssenssens 51
8. 2.1 SCD STIUCTUI .o eee s seeee e sese s ses s ee s ses e eee e ses e sees e ses s sess e seseseseesemseseseseeseseessenasena 51
POSTTION....ouceee sttt s s b bbb b e bR E R R AR R bt mn e 51

Y 0Tl 51
ACCRIBTATION. ..ot e b bbb bbb bR R bR R bbbt 51

[ (0] O 51

VW AE NNttt eeeessss s cesssass e sssass R R RS R R R SRR R 52

(51 2 { OO 52

8.3 CONLION DATA CD e eeeeeseeeeeeeeeeeessee s eeeeeseee s s eseesee s eseeseeesesesese e sseseseseseeesesesesesseeseserssesees 52
REGISTEE AUAFESS....ovvveeeeeeerreeeeessssssssss s sssssss s 52

RWN ettt vasses s ssss s s b s b s AR s AR A R AR AR R AR R AR R AR AR AR R e 52
DAT A et s s eee s v seess s v s s eSS e SRR R AR RA eSS AR R RS neS Rt 53

CRC ettt s s s s s s SRS R AR R AR RS SRR AR AR R R R AR AR R R SRR e barens 53

8.4 IMPIEMENTEU FRGISTOIS..rrrvveeeeeeeuessssrreeeeeeeeeeeeeeessssssssssss s eessssssssss R RS0 53
PEOTIIR IDooueee sttt ass st ss st b s st b s bt e bR AR b a0 54

Y P L 101 0TS T 55
COMMANT...ce sttt b s sas s b SRR R AR SR R SRR SRR R AR AR R 55
Normal operational STATE................. i ereeeeeeeesssss s 55

Save parameters 0N EEPROM............ooooesss sttt ssssssnnns 55

Save and aCtiVate PreSeL........ ettt 55

Load and save default parameters.........oossssssssssssssssssssssssssssssssssssseees 56

ReSet @ll WArNINGS [ @FTOFS.........oooooeeeeeeseeeeeeseeeeessssssesssssss s sssssssssssssssssssssssssssssssssssssssssnss 56
CONTIGUIATION. ettt eeeessssssssss s s AR RS0 56

DATA Y PO 57

ENADIE PrESEL......ooooeeeeeee ettt ssssssss R 57
OULPUL COUC..... sttt R0 58
COUNTING AIFECTION ...t 58
INFOrMation PEI FEVOIUTION. ...ttt ceessssssssssss st bass 59
NUMDBEE OF FOVOIUTIONS .ot eee s ese s e e es s se e enesesene e seees 60

[ Y VO 60
DIBVICE Y P ceeeeeerreceeeumreeeeeceseuseeseeeessssssss s eesssssss s easss RS R R R R R0 62

N° of bits used for SINGIETUIN FESOIUTION .. eeeeeeeeeeeeeeeeeeeeeeseeeeesseeessssssssssssssssssseseeeeees 62



N° of bits used fOr MUITIEUIN FESOTUTION .o et eeeeee e seseseeese e seesseesseenanes 62

ReSOIULION OF SINE=COSINE SIGNQAIS......ouurereeeereereeeeerueeesssseesssessesssseesssssssssssssssesesseseeeeseeseeseessssessssssssesssssssssesess 62
WOFK CYCIES COUNTRK ..o eerreeeeessssesrsecesssssssssssessssssesssssssssss s sssssssssssssssssssssssssssssssssssssssssssssasssssans 62
WOrk Cyeles WarNing HMIT....eseseeeeeessssssssmssessssssseesssssssssssssssssssssssssssssssssssssssssssssssessasees 63
ACCEIRTATION. ..ot eereeeeeess s eeessss s sess s s R RS R R 63
Acceleration peak Warning Mt ceemsssmmmsssssssseesssssssssssssssssssssssesssssssssessmnnens 64
Y 0Tl 64
Speed PEAK WAINING THMIT o eeeeeeeceeeeeteteess s sceeessssssssssss s sesssssssssssss s seassesssas 65
ENCOAEr WarNiNGS @Nd @FTOFS......ereeeeerresiieessssseesessseseeeesssssssssssss s sssssssssssssssssssssssssssssssssssssssssens 65
Work cycles limit FEACNEM.......... ettt ssssss s ssssasns s 65
Acceleration peak limit reaCREM......... e esssssenns 66
Speed peak Mt r@ACKHEM. ...t ssssss s ssss st s 66
IMUIEIEUIN QAT BITON.......ooeeeeeeeeeeeeeeeesseessssssssssssssssssssssssss s ssssssss s ssssenns 66
WOIK CYCIES SAVE @FFON.cc.eeeeeeseeensseeeeiessssenssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessssnes 66
GEATS OFFSET EITOF.....eeeeeeeeeeeeee e ceeesssssssssss e R RS RS R R 66
SYNCRIONIZATION @ITON ...t sssss s sssss s ss s sssssssss s ss s 67
EEPROM @FFOF....ooooeeeeeeemsrreeeeseeeeeeeeeesssssssssssssss s cesssssssssssssssss s essssssssssss e sssesss st enseses 67
SENSOT WAENIINGS.ceurrrrrrreeeeemssresreeessssssesssesssssssssssssesssssssssessesssssssssssassssssssssssesssssssssssssssssssssssssssssssssssssssasssssanssssasessns 67
INOIIUS T 0T eueeueieeeereeeceeeeeesesesssssss e eeessssssssssssss R RRRRR RS RRRRRR AR R RS 67
Encoder SENSOr EEPROIM @F O ... mmesmssssssssssssssssssssesssssssssssssssssssssssssssssssssssssssnseesssssnns 67
EXCESSIVE tEMPErAtUIE WaAIMING ..o oooeeeceeeceeeeeeeeeemnssssesesessseeeseeesssssssssssss s sssssssssssssssssssssssssssesss 68
SEIISOF EFF OIS ooveveeeveeeeeeesssssssssssessesseeseesssssssssssssssssssssssesesseEessEEEEESSSS111144 44444545555 ER RSS2 RR RS0 68
EXCESSIVE tEMPEIATUIE EITOFK.....ooeeeceeeeeeseeereceeeessseessesssssss s sssssssssssssssssssssssssssssssssssssssssssssasssssnees 68
DI@VICE ID e ereeceeee e eeeeeeessss e ceessasss s ssass e R e RS ER R 00 68
IMANUTACTUIET 1D .cooeeeeeeeeeeeeeeeeeeeeeceesssssssssssssss s esssssssssssssss s RS 69
8.5 ADPIICATION NOTES..outturereeevssiseeeeeeeesssssesessesssssssesessssssssssessssssssssss s sssss s ss s RRnssnss 69
8.6 RecoOMmMENAEd BiSS INPUL CIFCUIT..ocuuuuummmreeeeeeececeeeeesssssssssssssseesesssssessssssssssssssssessssssssssssssssssssssssssssssssssssssseees 69

9 — Default PAraME@LEIS TIST. ... oeeeeeeeeeseeeeeessesesesesssse s sssssssss s ss e esessnss e 70



Subject Index

A

ACCEICTATION oottt s e eeene e 51, 63
Acceleration peak limit reached..........ceenn. 66
Acceleration peak warning limit.....coereonenees 64
Amplitude SigNalS ErrOr....eeeeeeeeeeeeeveeerreeeseeseessessnenee 44
B

BACKLASH CHECKED....eeeeeeveeeeeeennnssseeeeeseneeeenns 43
C

Calibration mode is N0t aCTIVe........ccwweeeeeeeerrrrrrrereeeens 44
Calibration OK ..o 45
Calibration VerifiCation....eeeeeeeeeeeeesnen 41
CLEAR e seesessssssssss s 34
COMMEANG. et eeeeeeeeeeeeeesssssss e 55
CoNfIGUIAtION....cuueeerre s 56
CONFIRM . eeeeeeemmmmsss s eseeseessseeeesssssssssssssss s 34
CONNECT..c.ooeeeeevveereerereeeeesessssssssssssssssssssssssssssssesssssssesessssens 34
Counting dir€CtioN..eeeeeeeeeeeeemessssss s 58
CRC ettt ssessssssssss s 52p
Current calibration is not adequate.......ccccccccccceens 45
D

DATA e eeeeessssssssssss s ssssssssssssssss s ssssensssns 53
DAta TYPE.ecrrrrrerrrsseessssrssssseeseessssssssssssssesssssesssseessenes 57
DEVICe CONNECTEM. ..ouuurreeererrerreessessseeessssesesessseeessseens 45
DEVICE Dot essssss s 68
Device NOt CONNECTE......rrrreeeeeeeeeeeereseecessaseeeeenns 45
DEVICE TYPC.rerrrrrrrerrvvssmseessssssssssssssesssssssssssssesssssseseenes 62
DIAgNOSTICS. euvrurrreeessssnreseesssssssesesssssssssssssssssssssssessseses 34
DONE oot eeeeeceeeeesssssssss s essesesssssssssssss s sssenseens 38
E

EEPROM 10N cootueeeeeeirssreeeeeeeereeeeesssssssssssssssssssesssseseeeens 67
EIaPSEA TIME.reeeveereerrverrrrrrrreernernnerreeseeseseessssssesssssessssssnseee 36
ENADIE PrESEL. cceeemmmeerrereeecceeeieessmssss e eeeesesesseseeens 57
ENCOUCT ettt sssessssssaes 34
Encoder Sensor EEPROM €rror.........csneeceennns 67
Encoder warnings and errors.... o eeeeeenneeees 65
B OT s 51
EXCessive temMpPerature error. . eeeeeeesneeees 68
Excessive temperature Warning... e 68
F

FIX the @NCOAET ... 45
G

GEArS OFFSET ITON...eereereereeeeeeeesesss s 66
I

[FO0 NOt CONNECLEA...iooeeceeeeeceeeieeeeee e 46
Information per revolution....eeeeeeeenenens 59
INEEITACE. ...ttt 34
L

Load and save default parameters......o.coueveernenees 56
M

ManUfaCTUrer ID..... e 69
Mechanical alignment. .. 38
MUITITUIN QAT EITOF errreeeeenreerereeeesssreeseessseeeessneeseeees 66
N

N° of bits used for multiturn resolution................ 62
N° of bits used for singleturn resolution............. 62
NONTUS EITOT cieerrrrerreeeveessssssssssssseessessesssssssssssssesssssseseeses 67
Normal operational State......ernreeensneeeennns 55
NUmMbBEr Of reVOIULIONS.....uueer e seeeeeiseeeeenns 60
0

OULPUT COUEcoorrrrrrrrrrrrrrrrrrereeeeeeerseesessessessssessssessssssessessseees 58
P

Parameters CONTrol. e 36
POSITION ettt rreeeeeesssmmmssssssssessssessssssssssssssss s ssssssssssssssssens 51
PIESEL. .ot ss s sss s 60
PrOTIE 1D -ceeeeeeeeeeeeeesesssssseeeeeeeeeseeeeesssssssssssssssessesssssseseeees 54
R

RegiSter addressS.  rrreeeeeeeeeemmsssssseeeeeeeeeeeeesssssssssnanns 52
Reset all warnings [ €rrors......eeeeeeeeeeeveeeereesenee 56
Resolution of sine-cosine signals............ 62
RW ooeeeeeeeveveeeeeneeeseenensssssssssssssssssssssssesssssssssssssssssss s ssssssssnnns 52
S

Save and activate Preset. ... 55
Save calibration file......ooeemseeennneens 36
SAVE FILE .o seesssssssssssesssnnes 34
Save parameters on EEPROM.......coooooervververrcennnnee. 55
SENSOI EITOIS..ovvevveeeeeeesessssseeeesssssssssseessssssssssesssssesseens 68
SENSOr WaATNINGS.ceurerreeersssreneeseessssssessessssssssssesssesssanns 67
Serial NUMDET oo 55
SPEEM.eereeeeeeeeemmsms s sseeesesseesseessssssssss s enesesens 51, 64
Speed peak limit reached..........reeerserecernn. 66
Speed peak warning lMite......emneens 65
Start ProCRAUNE...uuummerreereeeeceesssssssssssssssesessssssssssss 34
START PROCEDURE. ..o eeeeeceeeeenmnnnssssssseneees 35
START READ POS......oooeveveeeeerennererrenernesessessesssssssssessessssens 43
STOP PROCEDURE.....ooooeeeeeeeeeeeenmsssssreeeeeeeeeeeeeesseneees 36

Synchronization €rrof ... eeeeeeeeeseeeeees e 67



Synchronization OK..eeeeeeeeeeeseeeeeseeseeseee 46

Synchronization single/multi turn.................... 40
T

Track offset calibration....cceeeeeeeeeorsseenessiens 39
W

WaTNING couuieereceerieeseeeesssssessseesssssssesssssssssssessssssssssnes 52

WOrk CyCles COUNTT ... reeeerrrrreeeeernsreeeeseeeeeseeeennee 62
Work cycles limit reached.........cooeeveeeeeereereerceerre. 65
WOrk CyCles SaVe error ... eeeeeessssreneseeseeeennnne 66
Work cycles warning limite......oeeeesssneneseeeennnnn. 63
VA

JAS (ORI U110 O OSSN 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 Lika device and interface are coloured in GREEN;
e alarms are coloured in RED;
» statesare 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 AMMB8A absolute modular encoder with SSI and BiSS C-
mode interface.

This encoder is able to provide a total amount of position information up to 33 bits (21 x 11 bits =
2,097,152 cpr, 4,096 revolutions). Thus the overall length of the SSI data packet is up to 33 bits; while the
overall length of the BiSS data packet is up to 41 bits (33 bit position information + 1 bit error nE + 1 bit
warning nW + 6 bit CRC cyclic redundancy check). It further provides additional 1Vpp sine-cosine signals
for speed feedback (1024 sinusoidal waves per mechanical revolution). For information on the encoder
resolution please see the order code.

To achieve proper installation and correct operation of the encoder a software is expressly developed and
released by Lika Electronic. It allows the operator to set up and calibrate the AMM8A modular encoder
during installation. The program is supplied for free and can be installed in any PC fitted with a Windows
operating system (Windows XP or later).
The name of the program executable file is:

* IF90-SC_AMMB_BIiSS_vx.x.x.exe for BiSS interface encoders;

* IF90-SC_AMMB_SSI_vx.x.x.exe for SSI interface encoders.
The connection between the encoder and the PC is established by using the kit (IF90-SC module + USB
cable + AC-DC power supply, order code IF90-SC) expressly supplied by Lika Electronic. The EC-FCI-LK-
TF12-0,5 and EXC-D15M-S71-A16-1,0-FCI-S71 cables must be ordered separately as well as the PF5013
mechanical spacer and the PF5015 positioning tool for mechanical installation.

To make it easier to read and understand the text, this guide can be divided into three 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 unit are
provided.

In the second section, entitled Calibration and synchronization procedure, specific information on
properly calibrating the encoder during installation is given. In this section the software tool features are
fully described.

In the third section, entitled SSI interface, both general and specific information is given on the SSI
interface.

In the fourth section, entitled BiSS C-mode interface, both general and specific information is given on
the BiSS C-mode interface. In this section the parameters implemented in the unit are fully described.

IF90-SC kit component parts
IF90-SC module

USB cable
AC-DC power supply




Further accessories to be ordered separately:

A) EXC-D15M-S71-A16-1,0-FCI-S71 cable for calibration
and synchronization (see on page 31)
* 15-pin male D-Sub connector to the IF90-SC interface
D-Sub connector
e 14-pin SQW-107-01-F-D-VS connector to the
modular encoder unit

B) EC-FCI-LK-TF12-0,5 connection cable for operation (see

on page 25)
* 05 m cordset with SQW-107-01-F-D-VS 14-pin P
connector

C) PF5013 mechanical spacer to properly place the disk on
the flange, at the right distance, see on page 18

D) PF5015 positioning tool to press the code disk into place
on the mechanical spacer, see on page 18
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1 - Safety summary

1.1 Safety

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

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

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

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

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

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

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

1.2 Electrical safety

* Turn off power supply before connecting the device;

» connect according to explanation in the "5 - Electrical connections” section
on page 24,

 if not used, connect Zero setting/Preset and Counting direction inputs to
ovdc;

- to set the zero/preset, connect Zero setting/Preset input to +Vdc for 100 us
at least, then disconnect +Vdc; normally voltage must be at 0Vdc;
zerofpreset must be set after Counting direction; we suggest setting the
zerofpreset when the encoder shaft is not running;

- Counting direction: CW increasing count (viewed from flange side): connect
to OVdc; CCW increasing count: connect to +Vdc;

* in compliance with the 2014/30/EU norm on electromagnetic
compatibility, following precautions must be taken: ‘i N

- 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 frame to ground. Make
sure that ground is not affected by noise. The connection point to ground
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can be situated both on the device side and on user's side. The best solution
to minimize the interference must be carried out by the user.

1.3 Mechanical safety

* Install the device following strictly the information in the "4 - Mounting
instructions” section on page 16;

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

¢ do not disassemble the encoder;

¢ do not tool the encoder or its shaft;

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

» respect the environmental characteristics declared by manufacturer; the
encoder must be adequately protected under an appropriate enclosure for
the specific application.

1.4 Specific handling and cleaning instructions and safety information
against electrostatic discharges

ATTENTION

OBSERVE PRECAUTIONS
FOR HANDLING

ELECTROSTATIC
SENSITIVE DEVICES

A

Please be sure to strictly observe the following safety precautions and
instructions before handling and installing the modular encoder.

* Open the box and handle the electronic components only within an EPA
(Electrostatic Protective Area) and when you are properly grounded;
* before handling the modular encoder the operator must wear:
- a wrist strap; it must be worn on the hand and connected to
ground through a 1 megohm resistor;
- an ESD smock made of dissipative material;
- dissipative gloves; they are further used not to dirty the code disk
while mounting;
* always handle the encoder by grasping the metal enclosure on the sides;
* the code disk must always be handled by grasping its collar;
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* avoid flexing the disk, exposing it to direct sunlight, excessive heat
and/or humidity;

» if dust or fingerprints get on to the disk, wipe with a soft dry cloth or
camera lens tissue; wipe the disk using circular motions; more stubborn
fingerprints or stains can be removed using a soft cloth lightly
moistened with a few drops of alcohol; do not use gasoline, kerosene,
benzene or other solvents, as they damage the disk.
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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 any information on the technical characteristics of the
product refer to the technical catalogue.

mechanical and electrical characteristics different from standard and
be supplied with additional documentation for special connections
(Technical Info).

j Warning: encoders having order code ending with "/Sxxx" may have
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3 - Get started

For installation and set up procedure, follow the instructions in the "4.3
Mounting the encoder and executing the synchronization procedure” section on
page 18. The complete procedure with calibration and synchronization

processes is described on page 31.
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4 - Mounting instructions

WARNING

Installation must be carried out by qualified personnel only, with power supply
disconnected and mechanical parts compulsorily in stop.

WARNING

Before handling and mounting the device please be sure to read carefully the
handling instructions and safety information reported in the "1.4 Specific
handling and cleaning instructions and safety information against electrostatic
discharges” section on page 12.

4.1 AMMBS8A encumbrance sizes

(values are expressed in mm)

|Lsi

28.2

< 23.7 _
19.92

5.5 £0.05
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4.2 Mechanical characteristics of the mounting support

This encoder module is specifically designed for installation in motors having
the mechanical characteristics indicated in the following drawing.

(values are expressed in mm)

0 60 h7 ()

025 6 (222)

o
-0.1

2.2
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4.3 Mounting the encoder and executing the synchronization procedure

Refer also to the "3 - Get started" section on page 15.

NOTE

For your ease and convenience, before starting the installation, please make sure
that the mounting kit and tools are ready to hand. Always refer to the mounting
tolerances specified in the “4.1 AMMB8A encumbrance sizes" section on page 16.

WARNING

* Before installation, carefully clean the code disk from dust or
fingerprints, wipe it with a soft dry cloth or camera lens tissue; wipe the
disk using circular motions; more stubborn fingerprints or stains can be
removed using a soft cloth lightly moistened with a few drops of
alcohol; do not use gasoline, kerosene, benzene or other solvents, as
they damage the disk;

* the code disk must always be handled by grasping its collar;

» protect the disk from scratching;

* avoid flexing the disk;

* always handle the encoder unit by grasping the metal enclosure on the
sides.

WARNING
Never supply the encoder unit if it is not installed on the code disk and can read
it; the error that is generated cannot be reset.
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Step 1

1

Place the PF5013 spacing tool 1 against the shaft 2. Insert the code disk 3
into the shaft 2 and lay it down on the spacing tool 1; always handle the code
disk 3 by grasping its collar.

Step 2

1

4
Use the PF5015 positioning tool 11 to properly press the code disk 3 into
place on the PF5013 spacing tool 1. Tighten the M2 x 12 DIN 912 screw 4 to
firmly fasten the code disk 3; make sure that the code disk 3 perfectly rests on
the spacing tool 1 before fixing it; the max. tightening torque is 0.45 Nm.
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Step 3

Slide the encoder unit 5 over the code disk 3 until the screw holes 6 match up;
make sure that the metal enclosure of the encoder unit 5 does not hit or touch
the code disk 3; always handle the encoder unit 5 by holding the metal
enclosure on the sides.

SCREWS M3x6 7 t

Insert the three M3 x 6 cylinder-head bolts 7 in the holes 6, do not tighten
them, just get a few turns to allow the position of the encoder unit 5 to be
slightly adjusted. Please ensure that the encoder unit 5 does not move up and
down.

MAN AMMB8A SSI_BiSS E 1.11.o0dt 4 - Mounting instructions 20 of 72



-]
h(a AMMBSA SS! € BiSS C-mode

Step 5

p T

CONNECT l

Connect the EXC-D15M-S71-A16-1,0-FCI-S71 cable 10 to the 14-pin male
connector 9 of the encoder unit 5 on one side, to the connector of the
interface on the other side.

Interface: IF90-SC| M " | Connect

| Encoder: INUIETNWIEO RIS orEr S Gl | Connect 24v ON  SN: 171001921, FW: 2

Stop procedure | elapsed time: 1m: 175

+" Parameters control

=+ Mechanical alignment
Track offset calibration
Synchronization single/multi turn

Calibration verification

Stop motor and check gear backlash

fix the encoder

start read pos

Now you need to align the encoder unit 5 over the code disk 3. For complete
information on the mechanical alignment, the calibration procedure and the
synchronization operation using the IF90-SC program, please refer to the "6 -
Calibration and synchronization procedure” section on page 31.
Before starting the calibration and synchronization procedure please make
sure that:
* the EXC-D15M-S71-A16-1,0-FCI-S71 cable 10 is properly
connected on both sides;
» the USB cable is properly connected to both the IF90-SC interface and
the PC;
* the IF90-SC interface is powered;
* the motor is running at an ideal speed of 60 +10 rpm.
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Step 7

SET

Adjust the position of the encoder unit 5 until it is well aligned over the code
disk 3 and the Fix the encoder message appears on the calibration interface
page (see the Figure in the previous Step 6).

Step 8

FIX SCREWS
TORQUE [ . 3Nm MAX

Tighten the three bolts 7 to firmly fix the encoder unit 5, torque to 1.3 Nm
max. Hold the encoder unit 5 down and avoid any movements while

tightening. Finally press the DONE button in the calibration and
synchronization interface page.
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Step 9
Finalize the calibration and synchronization procedure.
After installation, calibration and synchronization procedures are carried out,

replace the EXC-D15M-S71-A16-1,0-FCI-S71 calibration cable with the
EC-FCI-LK-TF12-0,5 connection cable.
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5 - Electrical connections

WARNING

Power supply must be turned off before performing any electrical connection!
If wires of unused signals come in contact, irreparable damage may be caused
to the device. Thus they must be cut at different lengths and insulated

singularly.
Function 14-pin male connector TF12 cable
+Vdc ' 1 Brown_Green
0Vdc 2 White_Green
Counting direction 3 Blue
Zero setting / Preset 4 White
CLOCK IN - /| MA - 5 Yellow
CLOCK IN + [ MA + 6 Violet
DATA OUT -/ SLO - 7 Pink
DATA OUT + / SLO + 8 Grey
+5Vdc OUT (100 mA max.) 9 n.c.
Input 1 (reserved) 10 n.c.
B+ (SIN +) 11 Red
A- (COS -) 12 Brown
B- (SIN -) 13 Black
A+ (COS +) 14 Green
n.c. = not connected
1 See the order code for power supply voltage level
1 =+5Vdc + 5%
2 = +8Vdc +32Vdc
EXAMPLE
AMMB8AXx/xxxxx-SC1-... +Vdc = +5Vdc + 5%
AMMB8AXxX/xxxxx-SC2-... +Vdc = +8Vdc +32Vdce
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5.1 98414-G06-14LF 14-pin male connector

2 4 6 8 10 12 14

o I R T
T B B = = e

[ a—

1 3 5 7 9 1 13

Mating connector: SQW-107-01-F-D-VS

5.2 TF12 cable specifications

Model : LIKA'TF12 encoder cable

Cross section 1 6 x 2 twisted pairs (28 AWG)

Jacket : special flame retardant PVC compound
Shield : tinned copper braid, coverage > 80%

QOuter diameter  : 5.4 mm +0.1 mm (0.21" +0.004")
Min. bending radius ~ : min. 54 mm (2.12")

Work temperature :-15°C +80°C (+5°F +176°F)
Conductor resistance : < 242.02 Q/km

Used with EC-FCI-LK-TF12-0,5 cordset 0.5 m with 14-pin connector.

5.3 Counting direction input

The Counting direction input allows
to set whether the position value
output by the encoder increases
when the encoder disk rotates
clockwise (CW, see Figure on the
right) or counter-clockwise (CCW). If
the Counting direction input is
connected to 0Vdc, the position
value increases when the encoder
disk rotates clockwise; on the
contrary, if the Counting direction
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input is connected to +Vdc, the position value increases when the encoder disk
rotates counter-clockwise. CW and CCW rotations are viewed from flange side.
If not used, connect the Counting direction input to OVdc (standard counting
direction, see the Figure).

WARNING

In the BiSS C-mode interface the counting direction can be set also via software
by setting the bit 6 Counting direction in the register 49 Configuration. The
Counting direction parameter implies that the Counting direction input is set
to OVdc (standard counting direction). Otherwise the resulting will be contrary
to what is expected or intended.

When the counting direction is set to CW -Counting direction = 1 = CW-, if
the Counting direction input has LOW logic level (0Vdc) the encoder will provide
the increasing count (count up information) when the shaft is turning clockwise
(and the decreasing count when the shaft is turning counter-clockwise); on the
contrary, if the Counting direction input has HIGH logic level (+Vdc) the encoder
will provide the increasing count when the shaft is turning counter-clockwise
(and the decreasing count when the shaft is turning clockwise).

When the option CCW is set -Counting direction = 0 = CCW-, if the Counting
direction input has LOW logic level (0Vdc) the encoder will provide the
increasing count when the shaft is turning counter-clockwise (and the
decreasing count when the shaft is turning clockwise); on the contrary, if the
Counting direction input has HIGH logic level (+Vdc) the encoder will provide
the increasing count when the shaft is turning clockwise (and the decreasing
count when the shaft is turning counter-clockwise).

WARNING
After changing the counting direction you are required to set a new zero [
Preset.

NOTE
The counting direction function affects the absolute position information, not
the sine/cosine signal.

5.4 Zero setting [ Preset input

The output position information at a point in the shaft rotation can be set
either to O (SSI interface) or to a desired value called preset (BiSS C-mode
interface; the preset value has to be set next to the Preset registers, see on page
60). The Zero setting/Preset input allows the operator to activate the zero
setting/preset function by using an input signal sent by a PLC or other
controller. To activate the zero setting/preset function, connect the Zero
setting/Preset input to +Vdc for 100 ps at least, then disconnect +Vdc; normally
voltage must be at OVdc. Zero setting/Preset must be set after Counting
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direction. We suggest setting the zero setting/preset function when the encoder
shaft is not running. If not used, connect the Zero setting/Preset input to OVdc.

WARNING

In the BiSS C-mode interface, the Zero setting/Preset input is active only when
the Enable preset software function in the Configuration register is enabled
(the bit 2 in the register 49 = 0, see on page 56); otherwise the hardware
function is disabled.

NOTE

In the BiSS C-mode interface, the preset can be activated also by using the Save
and activate Preset function of the Command register. For detailed
information please refer to the Command register on page 55, the
Configuration register on page 56 and the Preset registers on page 60.

5.5 +5Vdc OUT

The encoder provides an auxiliary voltage output to separately supply the circuit
or drive further electronics. It is over-current protected.

Output voltage: +5Vdc +5%

Output current (max. load): max. 100 mA

It is not connected currently.

5.6 Input 1
This input is reserved for use by manufacturer.

5.7 Sine cosine signals

t
A /\/\/\/ Vier 0.5V

t
/A \/\/\/\ Veer 0.5V

t

Va oV 1V Av
}

360° el. 90" el.

B

A

A (COSINE) and B (SINE) signals are to be intended with CW rotation as viewed
from the flange side (see the Figure on page 25). They provide 1024 sinusoidal
waves per each mechanical revolution with amplitude 1Vpp. 1Vpp output level
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results from differential signals detection. The frequency of output signals is
proportional to the rotational speed of the encoder (max. 80 kHz).

5.7.1 Output signals voltage level
The voltage level refers to the differential value between normal and inverted

signal (differential).

Recommended input circuit

Encoder Input circuit

v i

I lour )

S I e
jour <

] VREF

OCV o e L “VREF
VREF =25V + 0.5V \//.\ = 1\/pp * Ay Av = R2/R1

5.8 LEDs

The encoder is equipped with two LEDs.

The ERROR LED 13 is used to signal an error condition during the encoder
installation, see on page 29.

The CALIBRATION LED 14 is not used.

They are fully described hereafter.
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5.8.1 ERROR LED

Depending on the encoder state, the ERROR LED 13 can be off or lit solidly or it
can blink at any point while the disk is rotating.

The error condition is also signalled through the BiSS Error bit (page 51, active
low) and the Nonius error bit (page 67, active high).

The ERROR LED is off
When the ERROR LED 13 is off, the encoder unit 5 and the code disk 3 are
mounted properly and you can proceed with the synchronization procedure.

The ERROR LED is on solidly
If the ERROR LED 13 is on solidly and either the BiSS Error bit or the Nonius
error bit or both are active (low and high respectively), the encoder unit 5 is not
able to read the code disk 3 (maybe you turned on the power before mounting
the encoder unit 5 on the disk?). The error cannot be reset. Please contact Lika
Electronic After Sales Service.

The ERROR LED blinks at any point while the shaft is rotating
The ERROR LED 13 blinks at any point while the shaft is rotating and either the
BiSS Error bit or the Nonius error bit or both are active (low and high
respectively); the ERROR LED 13 blinks at the point where the encoder unit 5 is
not able to read the code disk 3:

* maybe the encoder unit 5 is not installed properly on the code disk 3;

loosen the fixing screws 7 and repeat the mechanical operations;

* or the code disk 3 is dirty: clean the disk.
If the ERROR LED 13 does not go off and the BiSS Error bit and the Nonius
error bit do not go high and low respectively, execute the synchronization
procedure (see the "43 Mounting the encoder and executing the
synchronization procedure” section on page 18).
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5.8.2 CALIBRATION LED
This LED is not used currently.
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6 - Calibration and synchronization procedure

NOTE
Please refer to the "3 - Get started" section on page 15 before proceeding with
this section.

6.1 Brief information on the software tool

To proper install the encoder and achieve its correct operation, a software is
expressly developed and released by Lika Electronic. It allows the operator to set
up and calibrate the AMM8A modular encoder during installation. The program
is supplied for free and can be installed in any PC fitted with a Windows
operating system (Windows XP or later). The connection between the encoder
and the PC is established by using the devices of a kit (AC-DC power supply A +
USB cable B + IF90-SC interface C, order code IF90-SC) expressly supplied by
Lika Electronic. The EXC-D15M-S71-A16-1,0-FCI-S71 cable D must be ordered
separately.

The name of the program executable file is:

* |F90-SC_AMMB8_BiSS_vx.x.x.exe for BiSS interface encoders;

e [F90-SC_AMMS_SSI_vx.x.x.exe for SSI interface encoders.
Vxxx is the release version of the file. This is a portable application: it is
designed to be installed simply by copying the executable file and the File_data
folder to the desired location, thus no installation process is required. To launch
it just double-click the file icon. To close the program press the EXIT button in
the title bar.

WARNING
Use the release version of the IF90-SC program from v1.1 on.

6.2 IF90-SC interface
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NOTE

Before starting the calibration and synchronization procedure, please make sure
that the kit IF90-SC is ready to hand.

From the electrical point of view, the kit consists of the following devices:

A) AC-DC power supply, 24V
* Input Voltage AC min.: 100V
Input Voltage AC max.: 240V
Output Voltage nom.: 24V

 Output Connector: 2.5mm x 5.5mm female plug o0
B) USB cable

» Standard-A USB plug to a PC Standard-A USB socket

*  Mini-B USB plug to the IF90-SC interface USB socket 2

C) IF90-SC interface and power converter

* 1) Male power jack, 24V Input Voltage, for AC-DC power supply A

e 2) Mini-B USB socket for USB cable B

* 3) 9-pin female D-Sub connector - Not used, available for future use

*  4) 15-pin female D-Sub connector for EXC-D15M-S71-A16-1,0-FCI-S71
cable D

As previously stated, the EXC-D15M-S71-A16-1,0-FCI-S71 cable must be
ordered separately.
D) EXC-D15M-S71-A16-1,0-FCI-S71 cable

* 15-pin male D-Sub connector to the IF90-SC interface D-Sub connector
4

e 14-pin SQW-107-01-F-D-VS connector to the modular encoder unit

Refer also to the "5 - Electrical connections” section on page 24.

WARNING

Please note that the IF90-SC interface further provides power conversion to
power the encoder. When you choose the encoder model to connect to through
the software tool (see on page 34) you automatically select also the voltage to
be supplied to the encoder: if you select a wrong model and perhaps a wrong
voltage, irreparable damage could be caused to the device.

6.3 Before launching the calibration and synchronization procedure

Before you start the calibration and synchronization procedure you must follow
the steps below strictly:

* mount both the code disk and the encoder unit on the motor as
explained in the "4.3 Mounting the encoder and executing the
synchronization procedure” section on page 18;

e disconnect the EC-FCI-LK-TF12-0,5 cable from the 98414-G06-14LF 14-
pin male connector of the modular encoder and connect the EXC-
D15M-S71-A16-1,0-FCI-S71 cable D;
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e connect the other end of the EXC-D15M-S71-A16-1,0-FCI-S71 cable D
to the 15-pin D-Sub connector 4 of the IF90-SC interface C;

* connect the USB cable B to the Mini-B USB socket 2 of the [F90-SC
interface C;

* connect the USB cable B to a Standard-A USB socket of your PC;

e connect the IF90-SC interface C to the power supply through the
provided AC-DC power supply A;

* install the USB drivers as explained in the next “6.4 Installing the IF90-
SC interface USB drivers" section on page 33;

» after drivers installation you can launch the executable file and open the
encoder calibration interface; to know more refer to the "6.5 Encoder
calibration and synchronization interface” section on page 34;

* start the motor running at an ideal speed of 60 +10 rpm.

6.4 Installing the IF90-SC interface USB drivers

The first time you connect the IF90-SC interface to the PC through the supplied
USB cable, you are requested to install the drivers of both the USB Serial
Converter and the USB Serial Port of the interface.

Please follow the steps in the documents listed below to install the drivers. The
drivers package and the relevant documents are found inside the USB_driver
folder.

If you need to install the drivers under the Microsoft Windows XP operating
system, please refer to the following document:
Installation_Guide_for_WindowsXP.pdf.

If you need to install the drivers under the Microsoft Windows Vista operating
system, please refer to the following document:
Installation_Guide_for_VISTA.pdf.

If you need to install the drivers under the Microsoft Windows 7 operating
system, please refer to the following document:
Installation_Guide_for_Windows7.pdf.

If you need to install the drivers under the Microsoft Windows 8 operating
system, please refer to the following document:
Installation_Guide_for_Windows8.pdf.

If you need to install the drivers under the Microsoft Windows 10 operating
system, please refer to the following document:
Installation_Guide_for_Windows10.pdf.

As a preliminary operation please follow the steps in the previous "6.3 Before
launching the calibration and synchronization procedure” section on page 32.

A few seconds after connecting the USB cable to a USB socket of your PC, a
message will appear in the notification area of the Windows taskbar and the
USB Serial Converter drivers installation wizard will start. Then follow the
instructions in the above mentioned pdf documents.

After installation you can launch the executable file and open the encoder
calibration interface; to know more refer to the next section.
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6.5 Encoder calibration and synchronization interface

To launch the program just double-click the [F90-SC_AMMS8_xx_vx.x.x.exe
executable file. The main page of the encoder calibration and synchronization
interface will appear.
It consists of a single page where all features and diagnostic information are
available.
Two main sections can be found in the page:
1. the section at the top of the page where the functions necessary for
connection can be found;
2. the Start procedure section in the middle of the page where the
functions necessary for the mechanical alignment, calibration and
synchronization procedure can be found.

If you select the Diagnostics check box on the right side of the page, the
window of the interface will enlarge: diagnostic information (data exchange)
concerning the interface (not the encoder!) will be available in the column on
the right. You can save the sequence of messages in the [F90_diagnostics.txt file
(press the SAVE FILE button) or delete them (press the CLEAR button).

6.5.1 Establishing a connection to the IF90-SC interface

After opening the program, you must establish the connection between the
IF90-SC interface and the encoder. You must select the interface unit model
through the Interface drop-down menu first, then the encoder model through
the Encoder drop-down menu, confirm the encoder choice and finally press the
CONNECT buttons on the side of each item to establish the connection. Please
note that you cannot try connecting to the encoder until the connection to the
interface is missing, the relevant CONNECT button is disabled.

WARNING

Warning: Warning:
the power supply of the the power supply of the
selected device is selected device is

5Vdc 8 - 32Vdc

confirm change dev. confirm change dev.

Please note that, after choosing the encoder model, you will be required to
confirm your choice by pressing the CONFIRM button in the pop-up window.
The IF90-SC interface in fact also provides power conversion to power the
encoder. When you choose the encoder model you automatically select also the
voltage to be supplied to the encoder: if you select a wrong model and perhaps
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a wrong voltage level, either the connection could not be established or
irreparable damages could be caused to the device. If you select a wrong SSI
output code (such as the Gray code -GG order code- instead of the Binary code
-BG order code), an alarm message will be displayed during the Calibration
verification phase (see on page 41).

If the connection is established properly, two green ticks (@] appear next to
both Interface and Encoder fields; additional information about the connected
encoder also appears: the power supply voltage (24V ON in the Figure below),
the serial number (SN: 171001921) and the version of the firmware (FW: 2).
Furthermore the START PROCEDURE button becomes active.

Interface: T1F90-SC M~  Connect =

Encoder: INIGETN RN orEr i GMIRd " | Connect 24v ON  SN: 171001921, FW: 2

Start p_rocedure elapsed time:

Parameters control
Mechanical alignment

Track offset calibration

Synchronization single/multi turn

Calibration verification

Stop motor and check gear backlash

start read pos

If the program is not able to establish a connection to the IF90-SC interface, a

red % appears next to the Interface item and the IF90 not connected error
message is invoked to appear (see on page 44). Press the CONNECT button to
try establishing the connection again. If it is still not possible, please check that
the IF90-SC interface is connected properly and the power is on. Make sure that
the power supply voltage is correct. For any information please refer to the “6.3
Before launching the calibration and synchronization procedure” section on
page 32.
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6.5.2 Establishing a connection to the encoder

If the connection to the encoder is established properly, a green tick (‘5‘3)
appears next to the Encoder field; also the START PROCEDURE button
becomes active.

On the contrary, if the program is not able to establish a connection to the

encoder, a red appears next to the Encoder item and the Device not
connected error message is invoked to appear (see on page 44).

Should this happen, please check that the EXC-D15M-S71-A16-1,0-FCI-S71
cable is connected properly on both sides. Make sure that the IF90-SC interface
is powered and the power supply voltage is correct. For any information please
refer to the "6.3 Before launching the calibration and synchronization
procedure” section on page 32.

6.5.3 Saving calibration data to a file

The system allows to save to a file the calibration data of each device which is
being tested. To enable the data save select the Save calibration file check box
at the bottom of the page.

At the end of the alignment, synchronisation and calibration procedure
concerning each encoder which is being tested the Save As dialog box will
appear on the screen: the operator will be requested to choose the directory
where the file has to be saved and to either confirm or change the name of the
file which is suggested as default: it consists of the device model and its own
serial number (for instance: AMMS8A_171001921.txt). The file is saved in a .txt
format.

6.5.4 Checking the set parameters

NOTE

Please follow the encoder mounting instructions up to Steps 5/6 before
carrying on with the parameters control operation. Refer to the “4.3 Mounting
the encoder and executing the synchronization procedure” section on page 18.

Press the START PROCEDURE button to start the check on the set parameters
as well as the encoder's mechanical alignment, synchronisation and calibration
operation. A blue arrow appears next to the Parameters control item. The
button changes the text of the label into STOP PROCEDURE. The duration of
the process, expressed in minutes and seconds, will be indicated on the right
(Elapsed time).
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WARNING

If you press the STOP PROCEDURE button at whatever point in the phases
described in this section, you will abort the whole -calibration and
synchronisation process of the device. When you press the START PROCEDURE
button again, the process will begin from the first step, that is from the check
on the set parameters of the encoder.

During this short first step the system checks the main parameters of the
encoder; then, if the operation succeeds, it enters automatically the second
step: the encoder mechanical alignment operation.

If everything is ok, a green tick (ﬁ) will appear next to the Parameters control
item and the program will start the next step automatically.

On the contrary, if an error occurs during the check operation, a red % will
appear next to the Parameters control item. The encoder must be sent back to
Lika Electronic for some checks.

Interface: IF90-SC M~ | Connect

Encoder: PG ETN RS o R e Gl ~" | Connect 24voN  SN: 171001921, Fw: 2

Stop procedure elapsed time: Om: 7s

=+ Parameters control
Mechanical alignment

Track offset calibration

Synchronization single/multi turn

Calibration verification

Stop motor and check gear backlash

start read pos
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6.5.5 Aligning the encoder

As soon as the parameters control operation is carried out positively, the
program enters automatically the encoder mechanical alignment operation. A
blue arrow appears next to the Mechanical alignment item. A graphical
picture of the encoder and all the tools useful to the operator for executing the
mechanical alignment of the device will appear on the right of the page.

Interface: IF90-5C + | Connect

Encoder: IS RN DRSS o Rl Gl - | Connect 24v ON  SN: 171001921, FW: 2

-80

StOp procedure elapsed time: 1m: 17s

v Parameters control

=+ Mechanical alignment
Track offset calibration
Synchronization single/multi turn
Calibration verification

Stop motor and check gear backlash

If the encoder is not aligned properly over the code disk, the position reference
indicator in the vertical bar with numeric scale will be placed in the upper or
lower red sections; furthermore a double headed yellow arrow will appear on
the encoder picture. The deviation from the ideal position will be shown under
the picture.

Mechanically adjust the position of the encoder unit until it is well aligned over
the code disk (Step 7 of the mounting instructions); the position reference
indicator in the vertical bar must be well centred in the middle green section (0O
position). The Fix the encoder message will appear under the encoder picture.
Tighten the three bolts down to firmly fix the encoder unit, torque to 1.3 Nm
max. Hold the encoder unit down and avoid any movements while tightening.
When the encoder unit is fixed press the DONE button to complete the
mechanical alignment operation (Step 8 of the mounting instructions).

If everything is ok, a green tick (#) will appear next to the Mechanical
alignment item and the program will start the next step automatically.

On the contrary, if an error occurs during the mechanical alignment operation, a

red % will appear next to the Mechanical alignment item. You will need to
repeat the operation and check, for instance, if the disk is dirty.

MAN AMMB8A SSI_BiSS E 1.11.0dt 6 - Calibration and synchronization procedure 38 of 72



-]
h(a AMMBSA SSI & BiSS C-mode

6.5.6 Calibrating the track offset

As soon as the encoder mechanical alignment operation is carried out positively,
the program starts the track offset calibration procedure automatically. A blue
arrow appears next to the Track offset calibration item while a green progress
bar visualizes the progression of the calibration operation.

Interface: TF90-SC M "  Connect

Encoder: ISV TN RN o Rt Gl " | Connect 24v ON  SN: 171001921, FW: 2

Stop procedure elapsed time: 2m: 325

+" Parameters control

+" Mechanical alignment

=+ Track offset calibration

Synchronization single/multi turn
Calibration verification

Stop motor and check gear backlash

start read pos

As soon as the calibration procedure is carried out positively, a green tick (@)
will appear next to the Track offset calibration item and the program will start
the next step automatically.

On the contrary, if an error occurs during the calibration procedure, after about
ten attempts, a red % will appear next to the Track offset calibration item. It
may be necessary to clean the disk and perform a new mechanical alignment
operation.
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6.5.7 Synchronizing singleturn and multiturn positions

As soon as the track offset calibration procedure is carried out positively, the
synchronization between the singleturn and the multiturn positions is required.
This operation starts automatically on positive completion of the track offset
calibration procedure. A blue arrow appears next to the Synchronization
single/multi turn item.

Interface: TF90-SC M "  Connect

Encoder: ISV TN RN o Rt Gl " | Connect 24v ON  SN: 171001921, FW: 2

Stop procedure elapsed time: 3m: 265

+" Parameters control

+" Mechanical alignment

+" Track offset calibration
=+ Synchronization single/multi turn
Calibration verification

Stop motor and check gear backlash

start read pos

As soon as the singleturn/multiturn synchronization procedure is carried out

positively, a green tick (#) will appear next to the Synchronization
single/multi turn item and the program will start the next step automatically.

On the contrary, if an error occurs during the synchronization procedure, a red

% will appear next to the Synchronization single/multi turn item. It may be
necessary to clean the disk and perform a new calibration procedure.
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6.5.8 Verification of calibration

As soon as the singleturn [ multiturn synchronisation procedure is carried out
positively, the verification of the calibration is required. This operation starts
automatically on positive completion of the singleturn [ multiturn
synchronisation procedure. A blue arrow appears next to the Calibration
verification item while a green progress bar visualizes the progression of the
check operation.

Interface: IF90-SC M~ | Connect

Encoder: I ETN DRSS R Gl ~" | Connect 24v ON  SN: 171001921, FW: 2

StOp procedure elapsed time: 3m: 38s

“ Parameters control

+" Mechanical alignment

~" Track offset calibration
» Synchronization single/multi turn
Calibration verification N

Stop motor and check gear backlash

start read pos

As soon as the procedure meant to check the calibration operation is carried out

positively, a green tick [W) will appear next to the Calibration verification
item; this is the last step in the software control of the correct installation and
calibration of the AMMB8A encoder. Now the operator must stop the motor.

On the contrary, if an error occurs during the verification of calibration

procedure, a red % will appear next to the Calibration verification item. It
may be necessary to clean the disk and perform a new calibration procedure.
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6.5.9 Checking the gear backlash

WARNING
Stop the motor before executing this operation.

As soon as the verification of the calibration procedure is carried out positively,
the software control of the correct installation and calibration of the AMMB8A
encoder is completed. The operator is now required to execute a final manual
check: he must verify that there is an optimum play in the movement of the
gears.

e —— e, o
lika
Interface: IF90-SC M~ | Connect =

Encoder: AN TN RS o R ey Gl ~" | Connect 24v ON  SN: 171001921, Fw: 2

Stop p!’DCEdUF'e elapsed time: 3m: 38s

“ Parameters control
” Mechanical alignment
" Track offset calibration
“ Synchronization single/multi turn
“ Calibration verification

Stop motor and check gear backlash backlash checked

start read pos

To check that the gears
turn correctly and there is
a proper play in their
movement, the operator
must stop the motor and
turn ~ the gear 15
manually. He must rely on
his own sensitivity and
experience: the
movement must be steady
and smooth, without any
irregularities and jams.
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If the verification is positive, press the BACKLASH CHECKED button and a

green tick (‘ﬁ?) will appear next to the Stop motor and check gear backlash
item. The STOP PROCEDURE button will change the text of its label into START
PROCEDURE while the START READ POS button will become active.
Furthermore, if the operator requested to save calibration data to a file by
selecting the SAVE CALIBRATION FILE check box (see the "6.5.3 Saving
calibration data to a file" section on page 36), the Save As dialog box will
appear on the screen and the operator will have to confirm the operation.

This is the last operation that is necessary for the mechanical alignment,
calibration and synchronisation of the encoder, the procedure is carried out now
and the encoder is ready for operation.

On the contrary, if the movement of the gears is not steady and smooth and
you detect irregularities and jams, the procedure cannot be finished positively.
You must abort the process and press the STOP PROCEDURE button. By
pressing the STOP PROCEDURE button you stop the whole calibration and
synchronisation operation and abort the process. It will be necessary to restart it
from the first step, that is from the mechanical alignment of the encoder.

WARNING

If the movement of the gears is not steady and smooth and you detect
irregularities and jams, do not press the BACKLASH CHECKED button, but
execute again the whole operation for the mechanical alignment, calibration
and synchronisation of the encoder. Mechanical troubles cause the gears to
wear out rapidly and to produce dusty waste which dirts the disk; in other
words they fatally compromise the proper operation of the encoder.

6.5.10 Reading the position of the encoder

As soon as you press the START READ POS button, the current position of the
encoder will be displayed in the field on the right. Also the state of the two bits
Error (see E label, refer to the Error bit on page 51) and Warning (see the W
label, refer to the Warning bit on page 52) of the BiSS data protocol SCD
(Single Cycle Data).

When the logic state of the bits is low (="0"), an error or a warning is active in
the system and the relevant field is coloured red.

On the contrary, when the logic state of the bits is high (="1"), no error or
warning is active in the system and the relevant field is coloured white.
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Interface: IF90-SC M+ | Connect

Encoder: ISV TN DR o R Gl " | Connect 24v OoN  SN: 171001921, Fw: 2

Start procedure | elapsedtime: om: 185

Parameters control

Mechanical alignment

Track offset calibration
Synchronization single/multi turn
Calibration verification

Stop motor and check gear backlash

E
W

stop read pos 251771350

6.6 Information, warning and error messages

(in alphabetical order)

Amplitude signals error. Run a new calibration?

The operator has pressed the START PROCEDURE button in order to perform
the encoder calibration procedure. A fault has occurred while completing the
encoder mechanical alignment operation. This message is intended to ask the
operator to confirm a new calibration procedure to start. If he presses the YES
button a new calibration procedure will start again: the operator may be
required to accomplish the encoder mechanical alignment operation once again.
This further calibration procedure lasts about 5 minutes. On the contrary, if he
presses the NO button the new calibration procedure is aborted and the
encoder is not ready for operation.

Calibration mode is not active

The operator has pressed the CONNECT button in order to establish the
connection to the encoder but a fault has occurred: the encoder is connected
yet incorrectly. Please check that the EXC-D15M-571-A16-1,0-FCI-S71 cable is
connected properly on both sides. Make sure that the IF90-SC interface is
powered and the power supply voltage is correct. For any information please
refer to the "6.3 Before launching the calibration and synchronization
procedure” section on page 32.
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Calibration OK

As soon as the calibration procedure is carried out positively, a green tick (‘32?)
appears next to the Check calibration item and the Calibration OK message is
displayed. At the end of the positive procedure, the encoder is ready for the
synchronization operation. For further information refer to the "6.5.6 Calibrating
the track offset” section on page 39.

Current calibration is not adequate (code ...). Run a new calibration?

The operator has pressed the START PROCEDURE button in order to perform
the encoder calibration procedure. A fault has occurred while completing the
calibration procedure. This message is intended to ask the operator to confirm a
new calibration procedure to start. If he presses the YES button a new
calibration procedure will start again: the operator may be required to
accomplish the encoder mechanical alignment operation once again. This
further calibration procedure lasts about 5 minutes. On the contrary, if he
presses the NO button the new calibration procedure is aborted and the
encoder js not ready for operation.

Device connected

The operator has pressed the CONNECT button in order to establish the
connection to the encoder, the operation has been carried out properly.

Device not connected

The operator has pressed the CONNECT button in order to establish the
connection to the encoder but a fault has occurred: the program is not able to
establish a connection to the encoder. Please check that the EXC-D15M-571-
A16-1,0-FCI-S71 cable is connected properly on both sides. Make sure that the
IF90-SC interface is powered and the power supply voltage is correct. For any
information please refer to the "6.3 Before launching the calibration and
synchronization procedure” section on page 32.

Fix the encoder

During the encoder mechanical alignment operation, the operator must adjust
the position of the encoder unit over the code disk. As soon as the encoder unit
is well aligned over the code disk and the reference in the vertical bar of the
Check encoder section is well centred in the middle green section, this Fix the
encoder message appears under the encoder picture. Now the operator is
required to tighten the three bolts down to firmly fix the encoder unit. He must
always hold the encoder unit down and avoid any movements while tightening.
Finally he must press the DONE button to complete the mechanical alignment
operation. For any information please refer to the “6.5.5 Aligning the encoder”
section on page 38.
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IF90 not connected

The operator has pressed the CONNECT button in order to establish the
connection to the encoder but a fault has occurred: the program is not able to
establish a connection to the IF90-SC interface. Please check that the EXC-
D15M-S71-A16-1,0-FCI-S71 cable is connected properly on both sides. Make
sure that the IF90-SC interface is powered and the power supply voltage is
correct. For any information please refer to the "6.3 Before launching the
calibration and synchronization procedure” section on page 32.

Synchronization OK

As soon as the synchronization procedure is carried out positively, a green tick (
‘ﬁ?] appears next to the Synchronization single/multi turn item and the
Synchronization OK message is displayed. At the end of the positive procedure,

the encoder is ready for operation. For further information refer to the "6.5.7
Synchronizing singleturn and multiturn positions” section on page 40.

Zero setting OK

As soon as the zero setting operation is carried out positively, a green tick ("35?)
appears next to the MAKE ZERO SETTING item and the Zero setting OK
message is displayed.
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7 - SSl interface

Order codes:  AMMB8Axx/xxxxxBGx-...
AMMB8AXx/xxxxxGGx-...

7.1 SSI (Synchronous Serial Interface)
SSI (the acronym for Synchronous Serial
Interface) is a synchronous point-to-point serial
1 interface  engineered for unidirectional data
Y —— transmission between one Master and one Slave.
Developed in the first eighties, it is based on the RS-
422 serial standard. Its most peculiar feature is that data transmission is
achieved by synchronizing both the Master and the Slave devices to a common
clock signal generated by the controller; in this way the output information is
clocked out at each controller's request. Furthermore only two pairs of twisted
wires are used for data and clock signals, thus a six-wire cable is required.
The main advantages in comparison with parallel or asynchronous data
transmissions are:
* less conductors are required for transmission;
* less electronic components;
* possibility of insulting the circuits galvanically by means of
optocouplers;
* high data transmission frequency;
* hardware interface independent from the resolution of the absolute
encoder.

Furthermore the differential transmission increases the noise immunity and
decreases the noise emissions. It allows multiplexing from several encoders, thus
process controls are more reliable with simplified line design and easier data
management.

Data transmission is carried out as follows.

At the first falling edge of the clock signal (1, the logic level changes from high
to low) the absolute position value is stored while at the following rising edge
(2) the transmission of data information begins starting from the MSB.

CLOCK +

DATA +

MSB LSB
n Xn-1>{n-2><n-3\ \\4 LR
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At each change of the clock signal and at each subsequent rising edge (2) one
bit is clocked out at a time, up to LSB, so completing the data word
transmission. The cycle ends at the last rising edge of the clock signal (3). This
means that up to n + 1 rising edges of the clock signals are required for each
data word transmission (where n is the bit resolution): for instance, a 13-bit
encoder needs 14 clock edges. If the number of clocks is greater than the
number of bits of the data word, then the system will send a zero (low logic
level signal) at each additional clock, zeros will either lead (LSB ALIGNED
protocol) or follow (MSB ALIGNED protocol) or lead and/or follow (TREE FORMAT
protocol) the data word. After the period Tm monoflop time, having a typical
duration of 12 psec, calculated from the end of the clock signal transmission,
the encoder is then ready for the next transmission and therefore the data
signal is switched high.

The clock signal has a typical logic level of 5V, the same as the output signal
which has customarily a logic level of 5V in compliance with RS-422 standard.
The output code can be either Binary or Gray (see the order code).

7.2 "MSB left aligned” protocol

"MSB left aligned" protocol allows to left align the bits, beginning from MSB
(most significant bit) to LSB (least significant bit); MSB is then sent at the first
clock cycle. If the number of clock signals is higher than the data bits, then
unused bits are forced to logic level low (0) and follow the data word. This
protocol can be used in encoders having any resolution.

The number of clocks to be sent to the encoder must equal the number of data
bits at least, anyway it can be higher, as stated previously. The great advantage
of this protocol over the TREE format or the LSB RIGHT ALIGNED format is that
data can be transmitted with @ minimum time loss and Tm monoflop time can
immediately follow the data bits without any additional clock signal.

The length of the word is variable according to the resolution, as shown in the
following table.

Model Length of the word M?X' numb_er of
information

AMMS8A17/4096... 29 bits 536,870,912
AMMS8A21/4096... 33 bits 8,589,934,592
The output code can be GRAY or BINARY (see the order code).
Structure of the position information

AMMS8A17/4096... bit 28 0

AMMS8A21/4096... bit 32 0

value MSB LSB
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7.3 Recommended transmission rates
The SSl interface has a frequency of data transmission ranging between 100 kHz

and 2 MHz.

The CLOCK signal and the DATA signal comply with the “EIA standard RS-422".
The SSI clock frequency (baud rate) depends on the length of the cable and
must comply with the technical information reported in the following table:

Cable length Baud rate
<50m < 400 kHz
< 100 m < 300 kHz
<200 m < 200 kHz
<400 m < 100 kHz

The time interval between two Clock sequence transmissions must be at least 12

us (Tp > 12 ps).

Clock

7.4 Recommended SSI input circuit

ENCODER SSI/BISS L 2 MASTER
/\ DATA+ /\ VCC
MI:ZQ I DATA- I
£ = DATA
VDriver_enc
VDriver
CLOCK
CLOCK+ g
CLOCK ENC i CLOCK- 1]
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8 - BiSS C-mode interface

Order code: AMMB8AXxx/xxxxxSC1-...
AMMB8AXxx/xxxxxSC2-...

Lika encoders are always Slave devices and comply with the "BiSS C-mode
interface” and the "Standard encoder profile”.

Refer to the official BiSS website for all information not listed in this manual
(www.biss-interface.com).

The device is designed to work in a point-to-point configuration and must be
installed in a "single Master, single Slave" network.

The clock MA and Data SLO signal levels are according to the “EIA standard RS-
422"

WARNING
Never install the encoder in a "single Master, multi Slave" network.

8.1 Communication

The BiSS C-mode protocol uses two types of data transmission protocols:

e Single Cycle Data (SCD): it is the main data transmission protocol. It is
used to send process data from the Slave to the Master. For any information
refer to the "8.2 Single Cycle Data SCD" section on page 51.

e Control Data (CD): transmission of a single bit following the SCD data. It is
used to read or write data into the registers of the Slave. For any
information refer to the "8.3 Control Data CD" section on page 52.

timeout /"

Data SLO

" Warning '

Clock MA
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8.2 Single Cycle Data SCD

8.2.1 SCD structure

SCD data has a variable length according to the resolution of the encoder. It is
nbitres+7 long where "nbitres” is the resolution of the encoder expressed in bits.
It consists of the following elements: position or speed or acceleration value
(Position / Speed / Acceleration) according to the Data type setting in the
Configuration register, 1 error bit nE (Error), 1 warning bit n\W (Warning) and
a 6-bit CRC Cyclic Redundancy Check (CRC).

bit nbitres+7 ... 8 7 6 5..0
Position
function Speed Error Warning CRC
Acceleration

Position

Speed

Acceleration

It is the process data transmitted from the Slave to the Master. It has a variable
length, it is as long as the resolution of the encoder expressed in bits.

It provides information about either the current position or the current speed or
the current acceleration of the encoder according to the Data type setting (bits
0 and 1) in the Configuration register: 00 = position information (default
value); 10 = speed information; 01 = acceleration information.

The transmission starts with msb (most significant bit) and ends with Isb (least
significant bit). "Nbitres" is the resolution of the encoder expressed in bits.

bit nbitres+7 8
value msb Isb

The bits that are not used (in case of speed and acceleration values) head the
process data and are set to 0.

For complete information refer to page 57.

Error
(1 bit)
It is intended to communicate the normal or fault status of the Slave.
When nE = "0", an error is active in the system. For a comprehensive list of the
available error messages and their meaning please refer to the registers 74
Encoder warnings and errors and 76-77 Sensor errors on page 65 ff.
nE ="1"" noactive error
="0": error status: an error is active in the system.
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Warning

(1 bit)

Itis intended to communicate the normal or fault status of the Slave.

When nW = "0", a warning is active in the system. For a comprehensive list of
the available warning messages and their meaning please refer to the registers
74 Encoder warnings and errors and 75 Sensor warnings on page 65 ff.

nW ="1" no active warning

“0": warning status: a warning is active in the system.

CRC

Correct transmission control (inverted output). Cyclic Redundancy Check is an
error checking which is the result of a "Redundancy Check" calculation
performed on the message contents. This is intended to check whether
transmission has been performed properly. It is 6-bit long.

Polynomial: X®+X"+1 (binary: 1000011)

Logic circuit

—> stage stage stage stage stage

stage

X° X' X2 X X X
Input Data (starts from MSB)

8.3 Control Data CD

Main control data is described in this section. Please refer to the official BiSS
documents for complete CD structure: “BiSS C Protocol Description” in the BiSS

homepage.

Register address
It sets the number of the register you need either to read or to write. It is 7-bit
long.

RW

RW = "01": when you need to write in the register.
RW = "10": when you need to read in the register.
It is 2-bit long.
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DATA

When you need to write in a register (RW = "01"), it allows to enter the value to
be written in the register (transmitted from the Master to the Slave).

When you need to read in a register (RW = "10"), it shows the value read in the
register (transmitted from the Slave to the Master).

It is 8-bit long.

Data bit structure:

bit 7 0
msb Isb

CRC

Correct transmission control (inverted output). Cyclic Redundancy Check is an
error checking which is the result of a "Redundancy Check" calculation
performed on the message contents. This is intended to check whether
transmission has been performed properly. It is 4-bit long.

Polynomial: X*+X'+1 (binary: 10011)

Logic circuit:

<<
L 4

2nd 3rd 4th
I N i R

stage stage stage
stage g g g

X° X' X? X3
Input Data (starts from MSB)

8.4 Implemented registers

Register . Access
Function
(hex) type
42 - 43 Profile ID ro
44 ... 47 Serial number ro
48 Command wo
49 Configuration rw
4A reserved -
4B ... 4D Information per revolution ro
4E - 4F Number of revolutions ro
50 ... 54 Preset rw
55 Device type ro
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56 N° of bits used for singleturn resolution ro
57 N° of bits used for multiturn resolution ro
58 Resolution of sine-cosine signals ro
59 ... 5C Work cycles counter ro
5D ... 5F Work cycles warning limit rw
60 ... 62 Acceleration ro
63 ... 65 Acceleration peak warning limit rw
66-67 Speed ro
68-69 Speed peak warning limit rw
6A ... 72 not used -
73 reserved -
74 Encoder warnings and errors ro
75 Sensor warnings ro
76-77 Sensor errors ro
78 ... 7D Device ID ro
7E - 7F Manufacturer ID ro

All registers described in this section are listed as follows:

Function name
[Address, Attribute]
Description of the function and specification of the default value.

- Address: the register address is expressed in hexadecimal notation.
- Attribute:  ro = read only

rw = read and write

wo = write only
- Default parameter value is written in bold.

Profile ID
[42 - 43, ro]
These registers contain the identification code of the used profile.

Register 42 43
AMMBS8A 00 00

See "Standard encoder profile”, "data format”, "Variant 0-24".

MAN AMMS8A SSI_BiSS E 1.11.odt 8 - BiSS C-mode interface 54 of 72



-]
I](a AMMBSA SSI & BiSS C-mode

Serial number

[44 ... 47, ro]

These registers contain the serial number of the device expressed in hexadecimal
notation.

Register 44: year of production.

Register 45: week of production.

Registers 46 and 47: serial number in ascending order.

Serial number registers structure:

Register | 44 45 46 | a7
YoP WoP Serial number
MSB LSB

[ 0B v [ 2h . P [ 70O

Command
[48, wo]
Value Function
00 Normal operational state
01 Save parameters on EEPROM
02 Save and activate Preset
04 Load and save default parameters
08 Reset all warnings / errors

Normal operational state
It indicates the normal operational state. After sending any command, the
register is set back to "00" (Normal operational state) automatically.

Save parameters on EEPROM

After having set a new value in the registers, use the Save parameters on
EEPROM function in this register to store it. Set 01" in the Command register.
Wait min. 30 ms (EEPROM writing time) before using a new function.

Save and activate Preset

After having set a new Preset value, use the Save and activate Preset function
in this register to both store the value and activate the preset at the same time.
Set "02" in the Command register.

Wait min. 30 ms (EEPROM writing time) before using a new function.
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Load and save default parameters

Default parameters are set at the factory by Lika Electronic engineers to allow
the operator to run the device for standard operation in a safe mode. As soon as
the command is sent, the default parameters are uploaded and activated. All
parameters which have been set previously are overwritten, thus previously set
values are lost. The complete list of machine data and the relevant default
parameters preset by Lika Electronic engineers are available on page 70. Set “04"
in the Command register.

WARNING

As soon as the Load and save default parameters command is sent, all
parameters which have been set previously are overwritten, thus previously set
values are lost!

Reset all warnings / errors

It resets the specified counters and all the active warning and error messages.
Set "08" in the Command register.

Please note that, after resetting the warning or error message, if the problem
that caused the message to be triggered has not been solved, the warning or
error message will be invoked to appear again.

For the complete list of the available encoder error and warning messages,
please refer to the Encoder warnings and errors register on page 65.

For the complete list of the available sensor warning messages, please refer to
the Sensor warnings register on page 67.

For the complete list of the available sensor error messages, please refer to the
Sensor errors registers on page 68.

Default = 00

Configuration

[49, rw]

Any new setting in the Configuration register will be active immediately after
transmission. Use the Save parameters on EEPROM function to store the new
value permanently (set "01" in the register 48 Command).

Default = 60h = 0110 0000,

Bit Function bit=0 |  bit=1
01sb 00 = Positioq informgtion
1 Data type 10 = Speed information

01 = Acceleration information
2 Enable preset Enable | Disable
3 Not used -
4 Not used -
5 Output code Gray Binary
6 Counting direction CCW rotation | CW rotation
7 msb Not used -
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Data type

It sets the type of data that is provided to output through SCD data frame (see
on page 51). It can be either the encoder current position information (00) or
the current speed information (10) or the current acceleration information (01).

Bit0 | Bit1
0 0 = encoder current position information (default value)
1 0 = current speed information
0 1 = current acceleration information

Position information
If Data type is set to ="00" the encoder current position information will be
provided to output through SCD.

Speed information

If Data type is set to ="10" the current speed information will be provided to
output through SCD. The speed value is expressed in RPM.

For complete information on the speed value please refer to the Speed registers
on page 64.

Acceleration information

If Data type is set to ="01" the current acceleration [ deceleration information
will be provided to output through SCD. The acceleration [ deceleration value is
expressed in RPM per second.

For complete information on the acceleration [ deceleration value please refer
to the Acceleration registers on page 63.

Default = 00 (encoder current position information)

Enable preset

It enables | disables the preset function. When you need to enter a new preset
value, you have to enable the preset function first. To do this set the bit 2
Enable preset in this register to ="0", then enter the wished preset value next
to the Preset registers and finally send the Save and activate Preset command
(set "02" in the register 48 Command) to confirm the changes and activate the
preset.

For detailed information refer to the Preset registers on page 60.

Default = 0 (Enable)

NOTE

You can activate the preset also by means of a signal from a PLC or a controller
through the Zero setting [ Preset input, see the "5.4 Zero setting [ Preset input”
section on page 26.
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Output code

The encoder provides the absolute position or speed or acceleration information
in the set code format: GRAY code (bit 5 = “0") or BINARY code (bit 5 = "1").
Default = 1 (Binary)

Counting direction

It allows to set whether the position information output by the encoder
increases when the shaft rotates clockwise or counter-clockwise. Clockwise and
counter-clockwise rotations are viewed from the flange (see on page 25). It is
possible to choose the following options: bit 6 = “"0" = CCW and bit 6 = "1" =
CW. When the counting direction is set to CW (Counting direction = 1 = CW),
the encoder will provide the increasing count when it turns clockwise (provided
that the counting direction input is connected as explained); on the contrary
when the counting direction is set to CCW (Counting direction = 0 = CCW),
the encoder will provide the increasing count when it turns counter-clockwise.
Default = 1 (CW)

WARNING

The counting direction can be set also via hardware (see the Counting direction
input, "5.3 Counting direction input” section on page 25). If not used, the
Counting direction input must be connected to OVdc. The Counting direction
parameter implies that the Counting direction input is set to OVdc. Otherwise
the resulting will be contrary to what is expected or intended. Thus when the
counting direction is set to CW -Counting direction = 1 = CW-, if the
Counting direction input has LOW logic level (0Vdc) the encoder will provide the
increasing count when the shaft is turning clockwise (and the decreasing count
when the shaft is turning counter-clockwise); on the contrary if the Counting
direction input has HIGH logic level (+Vdc) the encoder will provide the
increasing count when the shaft is turning counter-clockwise (and the
decreasing count when the shaft is turning clockwise). When the option CCW is
set -Counting direction = 0 = CCW-, if the Counting direction input has LOW
logic level (OVdc) the encoder will provide the increasing count when the shaft
is turning counter-clockwise (and the decreasing count when the shaft is
turning clockwise); on the contrary if the Counting direction input has HIGH
logic level (+Vdc) the encoder will provide the increasing count when the shaft
is turning clockwise (and the decreasing count when the shaft is turning
counter-clockwise).

For any information on the electrical connection of the Counting direction input
refer to the "5.3 Counting direction input” section on page 25.

WARNING
After having set the new counting direction it is necessary to set also a new
preset.

NOTE
The counting direction function affects the absolute position information, not
the sine/cosine signals.
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CONFIGURATION SETTING EXAMPLE

You need to set the following parameters next to the Configuration register:
Data type = 00 = current encoder position information

Enable preset = 0 = enable

Output code = 1 = Binary

Counting direction = 1 = CW

Thus you will have as follows:

E:E ? Data type = POSITION INFORMATION Z 0
Bit 2 Enable preset = ENABLE =

Bit 3 = not used =0
Bit 4 = not used =0
Bit 5 Qutput code = BINARY =1
Bit 6 Counting direction =CW =1
Bit 7 = not used =

Therefore you must set 60h = 0110 0000,

1. Enter the value 60h = 0110 0000, next to this Configuration register.
2. Save the value by using the Save parameters on EEPROM function in the
Command register (set "01" in the Command register).

Function ADDR DATA Tx
Writing in the
Configuration 49 60
register

Save parameters on
EEPROM function in 48 1
the Command register

Information per revolution

[4B ... 4D, ro]

These registers are meant to show the number of physical information per
revolution (singleturn resolution). For information see the order code, the
singleturn resolution can be up to 20 bits, i.e. 1,048,576 cpr (AMMBS8AXX/XXXXX...).
You can read the number of bits used for the singleturn resolution also at the
register 56 N° of bits used for singleturn resolution.

Information per revolution registers structure:

Register 4B 4C 4D
MSB LSB
22,2 | 2.2 | 272

Default = see the order code (AMMB8AXX/XXXXX...)
For example: 02 00 00h (=131,072 cpr, 17 bits)
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Number of revolutions

[4E - 4F, ro]

These registers are meant to show the number of physical revolutions. For
information see the order code, the number of revolution can be up to 4,096
(AMMB8AXX/XXXXX...).

You can read the number of bits used for the number of revolutions also at the
register 57 N° of bits used for multiturn resolution.

Number of revolutions registers structure:

Register 4E 4F
MSB LSB
2°..2° 2/..2°

Default: see the order code (AMMB8AXX/XXXXX...)
For example: 10 00h (=4,096 revolutions)

Preset
[50 ... 54, rw]

WARNING
You are allowed to enter a value next to the Preset registers only if the Enable
preset bit in the Configuration register is set to "1".

These registers allow the operator to set the Preset value. The Preset function is
meant to assign a desired value to a physical position of the encoder. The
chosen physical position (i.e. the transmitted position value) will get the value
set next to these registers and all the previous and following positions will get a
value according to it. For instance, this can be useful for getting the zero point
of the encoder and the zero point of the application to match. The preset value
will be set for the position of the encoder in the moment when the command is
sent through the Save and activate Preset function of the Command register
(or through the Zero setting | Preset input signal, see the "5.4 Zero setting |
Preset input" section on page 26).

After having entered a value next to the Preset registers you can either save it
without activating the preset function or both save and activate it at the same
time.

Use the Save parameters on EEPROM function (set “01" in the Command
register) to save the new Preset value without activating it.

Use the Save and activate Preset function (set "02" in the Command register)
to both save and activate the new Preset value.

The Preset value you are allowed to enter must be less than or equal to
(Information per revolution * Number of revolutions) - 1.

Default = 00 00 00 00 O0h

Min. value: 00 00 00 00 00h

Max. value: 03 FF FF FF FFh
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NOTE
We suggest setting the preset when the encoder shaft is in stop.

Preset registers structure:

Register 50 51 52 53 54
MSB LSB
2% 23|23 22|27 2% 2% 2% 27 .. 2°

PRESET SETTING EXAMPLE
You want to set the following Preset value = 01 86 AOh = 100,000,

1. First of all you must enable the setting of the Preset registers by entering
the value “0" next to the Enable preset bit of the Configuration register.

2. Enter the desired preset value (01 86 A0 h = 100,000,0) next to this Preset
parameter.

3. To save the new Preset value without activating it, you must use the Save
parameters on EEPROM function in the Command register (set "01" in the
Command register).

4. Otherwise, to both save and activate the new Preset value at the same time,
you must use the Save and activate Preset function in the Command
register (set "02" in the Command register).

Function ADDR DATA Tx
Setting the Enable
preset bit of the

. . 49, bit 2
Configuration 9, bit 0
register
50 00
Writing in the Preset g; 8?
register 53 36
54 A0

Save parameters on
EEPROM function in 48 01
the Command register

or

Save and activate
Preset function in the 48 02
Command register
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WARNING
After having set the new counting direction it is necessary to set also a new
preset.

Device type

[55, ro]

This register describes the type of device.

Default = 04h: multiturn rotary encoder with BiSS C-mode interface + sine-
cosine additional signals (AMMB8AXx/xxxxxSCx-...

N° of bits used for singleturn resolution

[56, ro]

This register shows the number of bits used for the singleturn resolution (the
number of physical information -cpr- is available next to the Information per
revolution parameter, registers 4B ... 4D).

Default = see the order code (AMMB8AXX/xXxXX...)

For example: 11h (= 17 bits, AMMB8A17[xxxxx...)

N° of bits used for multiturn resolution

[57, ro]

This register shows the number of bits used for the number of physical
revolutions (the number of physical revolutions is available next to the Number
of revolutions parameter, registers 4E-4F).

Default = see the order code (AMMBS8AXX/XXXXX...)

For example: OCh (= 12 bits, AMM8Axx/4096...)

Resolution of sine-cosine signals

[58, ro]

This register shows the resolution of the sine cosine additional signals.
00h = no sine cosine signals

11h = 1024 sinusoidal waves per mechanical revolution, see on page 27
Default = 11h

Work cycles counter

[59 ... 5C, ro]

The work cycles counter allows to record the total number of work cycles
accomplished by the encoder. A work cycle corresponds to 2 encoder
revolutions. The counter value is always incremental both if the encoder rotates
clockwise and if the encoder rotates counter-clockwise. A hysteresis of +1
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revolution occurs nearby the point where the counter changes its value. After
increasing the counter value, if you move backward less than 1 revolution and
then you move forward less than 2 revolutions, the counter does not increase
its value; the same if you then move backward and forward less than 2
revolutions. On the contrary, if, after increasing the counter value, you move
backward more than 1 revolution and then move forward more than 1
revolution, the counter increases its value.

As soon as the power is turned on, the system loads from EEPROM the count
previously saved and starts increasing it. When the power is turned off, the
system immediately saves on EEPROM the current count. If an error occurs
during save, the system recovers the last saved count and sets to high (="1") the
error bit 4 Work cycles save error in the Encoder warnings and errors
register.

It is possible to set a work cycles limit next to the Work cycles warning limit
registers. As soon as the counter reaches the set limit, the warning bit 0 Work
cycles limit reached in the Encoder warnings and errors register is set to
high (="1").

Work cycles counter registers structure:

Register 59 5A 5B 5C
MSB LSB
22027 |22 2% 2" 28 27..2°

Work cycles warning limit

[5D ... 5F, rw]

These registers allow to set a work cycles warning limit. As soon as the Work
cycles counter (registers 59 ... 5C) reaches the limit set in this item, the
warning bit 0 Work cycles limit reached in the Encoder warnings and errors
register is set to high (="1").

If these registers are set to ="00 00 00h", then the work cycles warning limit
function is disabled. Any value greater than O will set the number of cycles after
which the warning message will be invoked to appear.

See also Work cycles counter.

Default = 00 00 00h

Acceleration

[60 ... 62, ro]

These registers display either the current acceleration [ deceleration value or the
acceleration [ deceleration peak reached by the encoder; and the kind of
movement (acceleration phase or deceleration phase).

18 bits (2° ... 2) are meant to show either the current acceleration |
deceleration value or the acceleration [ deceleration peak reached by the
encoder. If the Acceleration peak warning limit registers are set to “00 00
00h", the Acceleration registers show the current acceleration | deceleration
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value; if the Acceleration peak warning limit registers are set to any value
greater than "00 00 00h", the Acceleration registers show the acceleration |
deceleration peak reached by the encoder. The acceleration [ deceleration peak
can be reset by setting "08" in the Command register.

Bits 2-6 of register 60 (2" ... 2%%) are not used (they are set to "0").

Bit 7 of register 60 is meant to show whether the encoder is accelerating (bit 7
="1") or decelerating (bit 7 = "0").

The acceleration [ deceleration value is expressed in RPM/sec.

It is sampled every 7.8125 msec.; the system detects acceleration [ deceleration
values greater than 500,000 RPM/sec. and records them with increments of 30
RPM/sec.

It is possible to set an acceleration peak warning limit next to the Acceleration
peak warning limit registers. As soon as the acceleration value reaches the set
peak limit, the warning bit 1 Acceleration peak limit reached in the Encoder
warnings and errors register is set to high (="1").

Acceleration registers structure:

Register 60 | 61 | 62
Acc. [ Dec. | Not used | Acceleration [ Deceleration value/peak
MSB LSB
2% 2% 0 217 - 216 2" .28 27..2°

Acceleration peak warning limit

[63 ... 65, rw]

These registers allow to set an acceleration | deceleration peak warning limit. As
soon as the registers 60 ... 62 Acceleration reach the limit set in this item, the
warning bit 1 Acceleration peak limit reached in the Encoder warnings and
errors register is set to high (="1").

If the registers are set to ="00 00 00h", then the acceleration | deceleration peak
warning limit function is disabled and the registers 60 ... 62 Acceleration show
the current acceleration [ deceleration value. Any value greater than 0 will set
the acceleration | deceleration peak limit at which the warning message will be
invoked to appear; moreover the Acceleration registers will show the
acceleration [ deceleration peak reached by the encoder instead.

See also Acceleration.

Default = 00 00 00h

Speed

[66-67, ro]

These registers display either the current speed value or the speed peak reached
by the encoder. The value is 16 bit long (2° ... 2").

If the Speed peak warning limit registers are set to “00 00 00h", the Speed
registers show the current speed value; if the Speed peak warning limit
registers are set to any value greater than "00 00 00h", the Speed registers
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show the speed peak reached by the encoder. The speed peak can be reset by
setting "08" in the Command register.

The speed value is expressed in RPM.

The speed is sampled every 7.8125 msec.; the system detects speed values up to
7,324 RPM and records them with increments of 1 RPM.

It is possible to set a speed peak warning limit next to the Speed peak warning
limit registers. As soon as the speed value reaches the set peak limit, the
warning bit 2 Speed peak limit reached in the Encoder warnings and errors
register is set to high (="1").

Speed registers structure:

Register 66 67
MSB LSB
2> 28 2. 2°

Speed peak warning limit

[68-69, rw]

These registers allow to set a speed peak warning limit. As soon as the registers
66-67 Speed reach the limit set in this item, the warning bit 2 Speed peak
limit reached in the Encoder warnings and errors register is set to high
(="1").

If the registers are set to ="00 00 00h", then the speed peak warning limit
function is disabled and the registers 66-67 Speed show the current speed
value. Any value greater than O will set the speed peak limit at which the
warning message will be invoked to appear; moreover the Speed registers will
show the speed peak reached by the encoder instead.

See also Speed.

Default = 00 00 00h

Encoder warnings and errors

[74, ro]

This register is meant to show the warning and error messages that are
currently active (the relevant bit = "1") in the encoder. To clear the warning and
error messages, set “08" in the Command register. Please note that, after
resetting the message, if the problem that caused the message to be triggered
has not been solved, the warning or error message will be invoked to appear
again.

Bit 0
Work cycles limit reached

The work cycles warning limit set next to the Work cycles warning limit
registers has been reached. To clear the warning message, set “08" in the
Command register. Please note that, after resetting the message, if the work
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hours warning limit is not extended, the warning message will be invoked to
appear again.

Bit 1
Acceleration peak limit reached

The acceleration peak warning limit set next to the Acceleration peak warning
limit registers has been reached. To clear the warning message, set “08" in the
Command register. Please note that, after resetting the message, if the
acceleration peak warning limit is not extended or the acceleration is not
decreased, the warning message will be invoked to appear again.

Bit 2
Speed peak limit reached

The speed peak warning limit set next to the Speed peak warning limit
registers has been reached. To clear the warning message, set “08" in the
Command register. Please note that, after resetting the message, if the speed
peak warning limit is not extended or the speed is not decreased, the warning
message will be invoked to appear again.

Bit 3
Multiturn gear error

The correct count of the encoder revolutions is checked dynamically during
operation. If a counting error occurs, this bit is set to high (="1"). To clear the
error message, set “08" in the Command register. Maybe there is a breakdown
in the photoelements or in the mechanical gears. The system cannot operate
properly. If the problem lingers, please contact Lika Electronic After Sales
Service.

Bit 4
Work cycles save error

As soon as the power is turned off, the system immediately saves on EEPROM
the current count of the work cycles (see the Work cycles counter registers). If
an error occurs during save, the system recovers the last saved count and sets to
high (="1") this error bit 4. To clear the error message, set "08" in the Command
register.

Bit 5
Gears offset error

The count of the encoder revolutions is achieved by using a synchronization
algorithm; after an automatic self-synchronization phase, the algorithm
calculates some offsets in order to compensate for the phase shift between the
gears. This error is activated at power-on when the offset values are not
uploaded correctly. The system cannot operate properly, this error message
cannot be reset. Please contact Lika Electronic After Sales Service.

MAN AMMS8A SSI_BiSS E 1.11.0dt 8 - BiSS C-mode interface 66 of 72



-]
I](a AMMBSA SSI & BiSS C-mode

Bit 6
Synchronization error

After mechanical installation, it is necessary to carry out the procedure meant
to synchronize the gears and the single-multi turn information code. The proper
synchronization is achieved by uploading at power-on the offset value
calculated during the synchronization procedure. If an error occurs while
performing the synchronization procedure or when uploading the calculated
offset at power-on, this bit is set to high (="1"). The system cannot operate
properly, this error message cannot be reset. Please contact Lika Electronic After
Sales Service.

For complete information on the synchronization procedure please refer to the
"4.3 Mounting the encoder and executing the synchronization procedure”
section on page 18.

Bit 7
EEPROM error

Error while reading the EEPROM, an error occurred while uploading the
configuration parameters at power-on. The system cannot operate properly, this
error message cannot be reset. Please contact Lika Electronic After Sales Service.

Sensor warnings
[75, ro]

Bits 0 ... 2
Not used.

Bit 3

Nonius error

The BiSS Error bit (page 51) and the Nonius error bit (page 67) are low and
high respectively when the encoder requires a fast synchronization of singleturn
and multiturn position first and eventually the complete calibration and
synchronization procedure. For complete information refer to the "4.3 Mounting
the encoder and executing the synchronization procedure” section on page 18;
and to the "6 - Calibration and synchronization procedure” section on page 31.

Bits 4 and 5
Reserved for calibration mode.

Bit 6
Encoder Sensor EEPROM error

An EEPROM access failure occurred while performing the singleturn-multiturn
synchronization procedure.

MAN AMMS8A SSI_BiSS E 1.11.odt 8 - BiSS C-mode interface 67 of 72



-]
I](a AMMBSA SSI & BiSS C-mode

Bit 7
Excessive temperature warning

This warning bit is set to high (="1") when the sensor temperature exceeds 90°-
95°C (194°-203°F). To clear the error, the sensor temperature must drop below
85°C (185°F).

Sensor errors
[76-77, ro]

Register 76

Bit 0
Excessive temperature error
This error bit is set to high (="1") when the sensor temperature exceeds 100°-

105°C (212°-221°F). To clear the error, the sensor temperature must drop below
85°C (185°F).

Bits 1 ... 7
Reserved for calibration mode.

Register 77

Bits 0 ... 7
Reserved for calibration mode.

Device ID

[78 ... 7D, ro]

These registers contain the Device ID (78 ... 7C) and the version of the installed
software (7D). Refer also to the order code. Identification name and software
version are expressed in hexadecimal ASCII code.

Register 78 79 7A 7B 7C 7D
Hex 41 4D 4D 38 41 XX
ASClII A M M 8 A X
Registers 78-7C = encoder model (AMMSA model)
Register 7D = software version, see the example

EXAMPLE
If the value in the register 7D is “32" hex, then the software version is “2".
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Manufacturer ID
[7E-7F, ro]

These registers contain the Manufacturer ID. Identification name is expressed in

hexadecimal ASCIl code.

Register 7E 7F
Hex 4C 69
ASCII L i
Li = Lika Electronic
8.5 Application notes
Data transmission:
Parameter Value

Clock Frequency

Min. 70 KHz, max. 10 MHz

BiSS time-out

Self-adaptable to the clock,
700 ns min., 8 ps max.

8.6 Recommended BiSS input circuit

ENCODER SSI/BISS

VDriver

7\ vce

DATA ENC 2

I
VDriver_enc (
|

CLOCK ENC

MASTER

CLOCK
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9 - Default parameters list

BiSS C-mode interface

Parameters list

Default value *

00 = Normal

Command .
operational state

Configuration 60
Bit 0 00 = position
Bit 1 D2t@ type information
Bit 2 Enable preset 0 = Enable
Bit 3 not used 0
Bit 4 not used 0
Bit 5 Qutput code 1 = Binary
Bit 6 Counting direction 1=CW
Bit 7 not used 0

Information per revolution

see the order code

Number of revolutions

see the order code

Preset

00 00 00 00 00

Device type

04

N° of bits used for
singleturn resolution

see the order code

N° of bits used for multiturn

see the order code

resolution

Resolution of sine-cosine 11

signals

Work cycles warning limit 00 00 00
A.cc.eleratlon peak warning 00 00 00
limit

Speed peak warning limit 00 00
Device ID 41 4D 4D 38 41 xx
Manufacturer ID 4C 69

* All values are expressed in hexadecimal notation.
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