Cif LAM Technologies
member electronic equipment

DDS6 CANopen

Vector Controlled DS301, DS402

Stepper Motors Drives

User Manual

( Hardware rev. 1.00 Firmware rev. 0. 22)






I 1 Yo 111 T ) T T 7

O R ST = PO PP PP PR PPOPPPPPPPRPOY 4
1.2  Terms, symbols and abbreviatiQnS.............ooooiiiiiiiiiie e e e 8
I I To o] U 3 o[- o = ST TP PP PPRPRPPP 9
1.4 Contents Of tNAIACK........coiiiiiie e 10
1.5 Safety and USE CONAILIONS........ccooeeiiii e e e e e e e e e aaaaaaaeaaaeeas 10
T VAT - 4 = o] PSSP 12

P2 11 = = 1o o TP P PP REPT PP 13
P2 R o ] o [=Toi (0] £ TP PP 13
2.1.1  CNIc Power Supply, AC MOEIS.....cooeviiiiiiiiiie 14
2.1.2  CNIc Power Supply, DC MOAEIS.......ccoovviiiiiiiiiiiiieee e 18
2.1.3 (@ N 2 o 1Y/ [0 (o1 S 24
2.1.4 CN3, CNE /O Control SIgNalS......cccooeeiiiieie it e e e e e e e e e e e e e e e e 26
2.1.5 (08 )V TV (o] (o] gl =1 g oo To [T o 33
2.1.6 (O8N T OF A N[0 o 1= o TN = 1 PR 35

G T ©1o 01T U1 r= L T0] o PP URPPPRRRRSR 36
3.1 ConfigurationDiP-SWILCI.........uieiiiee et e e e e e e e e e e e as 37
3.2 CoNfIQUIation SOMIWEIE.........ueiiiiiiiiiiie et e e e e e e e e et n e e e e e eas 39
321 Node address (NOAE ID)..........uuiiiiieiiiiiiee et e e et e e e e e e 40
3.22 ComMMUNICALION DIt FALE. ......eeiiiiiie e 40

R © 1 1=1 -1 o [P EPEUUPSUURRPPT 41
4.1 MiNIMUM SETINGS. . oo iuetiiiiiee ettt e e et e e e e e e e e e e e s e b e e e e e e e s s s bbb e e e e e e e e nbnbeeeeeeeeanneees 41
41.1 MOLOr PAraMETErS SELHNG .. ..ot eiiiiieee ettt e e e e r e e e s rraaeeas 41
41.2 Running and idle current configuration.............eeeeeeeeiiieiiieiiiiiieeeeeeeee e, 49

4.2  Saving and restoring of default ValUES...............oooi i 50
G T Y/ To] (o gl o (o [T T = = | =SS 51
4.4 OPEratiNg MOUES. ....cciiiiiiiiie ettt e e et e e e e s ettt e e e e e s s b e et e e e e e eanbbbnreeeeeeas 52
44.1 Profile POSITION (PP) ... eeeeeeeeeeeiitie ittt e e e e e e e e e sbr e e e e e e e ane 53
442 Profile VElOCIty MOTE (PU)...cce oottt e e e e e e e e e e e e e e e e e e aeeeaeeas 61
443 Profile torque MOAE (E0).....««x ueereeeeeeeieiieei et 67
4.4.4  HOomMIiNG MOAE (MMt e e e e a s 73
445 Interpolated POSITION (1) ... ouureeeeeeee ittt e e e s e e e e e e e e e e e e e e aaes 83

I Sy g o] £ =T aTo o [ = To | g [0 1] 1 od S PRSP PPPT PP 96
107N N\ (0] 01T o NPT PPPPTRRR 99

6.1  Visualization and modification Of reQISTerS.......cccocuiiiii e 99



(Preliminary) DDS6

(ST O o] 1= Tox 130 Tox 10 o = o PSR 101
6.3  Object with index between 10Q@Nd 1FFE..........cccoie e 102
6.3.1 0[O0 BTV o= Y o= O 102
6.3.2 10020 EXTON TEQISTEL.....eeeeeeeeieitt ettt e e e e e e e e s e e e e e e s e nnne e e e e e eans 102
6.3.3 1003, Predefined error field.............oooiiiieiee e 103
6.3.4 1005 COBID SYNC MESSAGE. .....cceeeeieiiiiiei ittt e e e e e e e e e et e aaeaaaaaaaeaaaaeans 104
6.3.5 1008, ManufacCturer deVIiCE NAMIE..........cccuuiiiiiiiie ettt 104
6.3.6 1009 Manufacturer hardware VEISION...........c.uviiiiieiiiiiiiie e 104
6.3.7 100A Manufacturer SOftWAIE VEISION........cceuiiiuiirieeee et e e e e s e e e e s e e e e 104
6.3.8 100G GUAIT TIMIE.....eiiieiie ettt e e s e e e e e e st e e e e s s annbrn e e e e e e aanns 104
6.3.9 100D Life tIMe FACTOL......coitiiiiiiiiie ettt 105
6.3.10  101Qh StOre ParamelBIS ... .ceeiiiiiiiiiiiiiiiie it 105
6.3.11 1011 Restore Default ParameterS. .........ccooiuiiiiiiiiiieiiiiec e 107
6.3.12 1014, COBID EMCY MESSAQGE. ... uuuuuuunrrnrnnnnnrrmnmrnreeeeertttrettaataaaaaaasaaaessssasnannaaaaannnsnne 108
6.3.13 1015 INhibit tiME EMCY ... ..ottt s e e e e e nneeas 108
6.3.14 1016, Consumer heartbeat tiMe...........cccoeiiiiiiiiiiiiie e 109
6.3.15 1017 Producer heartbeat tiMe............cooiiiiiiiiiiiieeiiee et 109
6.3.16 1018, IdENTitY ODJECL......uiiiiieiiiiieiie e 110
6.3.17 1029 ErrOr DENAVIOL. ......ceiiiiiiiieiiie e 111
6.318 1200 SDO SErVEr Par@MELEL.....cccoiiieii i e e e e e e e e e e e e aaeeeaeeens 112
6.3.19 1400, 14031, 1402, 1403 RPDO communication parameter.............ccccvvvvvveeeeereeeennn. 113
6.3.20 1600, 1601, 1602, 1603 RPDO mapping parameter..........cccuueeeeeriiiivreeeeeeeennnnneeeenss 115
6.3.21 180G, 180%, 1802, 1803 TPDO communication parameter.............cccvveeeeiiiinveneeenn. 117
6.3.22 1A0G, 1A0%, 1A02, 1A03 TPDO mMapping Parameter.........ccceeuuiurrrreeeeeerniiireeeeenannes 119
6.4  Object with index between 20Q@Nd SFFE.........ccccoiii e, 121
6.4.1 2310 MOTOT DAEAL.....cco it e e e e e e e 121
6.4.2 2330 MOtor ENCOAEr DALA. ..ot 124
64.3 2360, HOIAING Brake SETUP......cciiiiiiiiiiiiiie e 126
6.4.4  23A0 CUIrent REQUIALION. ...........uviiiiiiiiiiie e 128
6.4.5 2410 MOUON SEEUP. ...eeiiiiiiiiiiiie ettt e e e e e e e e eee e e 129
6.4.6 24400 POSItION LOOP . c.ciiiiiiiiiiiie ettt e e e e e e e e e e e e e e e aaaeas 130
6.4.7 2480 Error ClasS SEIUPD. ....coiiiuiiiiiiie ettt e e e e e e s 131
6.4.8 2810, Digital INPULS ASSIGNIMEIL.......eeiiiiiiiiiiiiiiie et e e 132
6.4.9 2830, Digital OutputS O ASSIGNIMEIL. .....cceeiiiiiiiiriiieeeeeiiiire e e e s e e e e aaes 136
6.4.10 2831 Digital Output 1 ASSIGNMENT........oeiiiiiiiiiiiiiiie et e e 137
6.4.11 28332 Digital Output 2 ASSIGNMENT.........ceiiiiiiiiiiiiiiie et e e e e 138
4 LAM Technologies

electronic equipment



DDS6 (Preliminary)
6.4.12 30801 SYNC MONIOMING. .. .eeeeeeeiiiiiieeeeee et e e e e e e e e e e s e e e e e e e e e e e e e s asnnnneeeeas 139
6.4.13 31401 DEVICE STALUS. .....ccitriiiiiiiiie ittt s e e e 143
6.4.14 3210, Digital INPUES VaAlUE........eeeiiiiiiiiiiiiie e 144
6.4.15 3230, Digital OULPULS VAIUE.......eeiiiiiiiiiieiee et 145
6.4.16 3250, ANAlog INPUL O VAIUL.........c.eeiieiiiieee e 147
6.4.17 32511 AnAlog INPUL L VAIUE........uuuiiiiiiiiiiiiiiiiiiee et e e e e e e e nenanes 147
6.4.18 3260, Analog OULPUL O VAIUE.........uuuiiiiiiiiiiiiiiiiiieeeeeee e e e e e e e e e e e e ee e e e e e e e e s s s esennnnes 148
6.4.19 32611 Analog OULPUL L VAIUE........uuiiiiiiiiiiiiiiiiiiireeeeeeeer e e e e e e e e e e e e e e e e e e e e s e e s s e e e s s e e nennnnes 148
6.4.20 3310, MOtOr CONFIQUIALION ....ccciiiiiiiiiie e et e e e 149
6.4.21 3312 MOLOI VAIUE.......oeeiiiiiiiite ettt e e eaeeas 150
6.4.22 3360, Holding Brake CONLIQL............ccoooiiiiiiiii e e e e e e e e 151
6.4.23 3450, Profile Velocity Configuration.............eeeeieeiiiiiiiiiiiiieee e, 153
6.4.24 3470, Profile Torque Configuration..............ccoooriiii e 153
6.4.25 3490, Interpolated Profile ConfiguratiQn..............coooicuieiieeeeiiiiiiieeee e 154

6.5 Object with index between 60Q@Nd OFFRE.............ccooviiiiii 156
6.5.1 BGOSR EITOr COUR......ceiiiiiiieiiiiet ettt 156
6.5.2 6040 CONLIOIWOIT. ......uiiiieeiiiiie ettt e e nne e e as 157
O T 10 77 3 A = 10 1S3, o R 159
6.5.4 6060, MOUES Of OPEIALION ... ...uveiiiieiiiiiiii e e ettt e e e e e e e e e e e e e eann 160
6.5.5 6061 Modes Of Operation diSPIAY..........icurrririieiiiiire e 161
6.5.6 6063 POSItion demand VAlUE.............ccoiiiiiiiiiiiie e 161
6.5.7 6064 POSItion actual ValUE............c.eeiiiiiiiiiiiiie e 161
6.5.8 6065, FOIOWING €ITOr WINGOW. .....cciiiiiiiiiiiiie et e e e e e 162
6.5.9 6066, FOIOWING EITOr tIME OUL ... 162
6.5.10 6067 POSItION WINAOW.......cciiiiiiiiiiiiiieiiiie et e e 162
6.5.11 6068, POSItION WINAOW TIME.....cciiuiiiiiiiiiie ittt 163
6.5.12 6068, Velocity demand ValUe...............uuuiiiiiiiiiiiieiiieeiee e 163
6.5.13 606G VeloCity aCtUal VAIUE............uuuuiiiiiiiiiiiiiiieeeeeeee et e e e e e e e snennnes 163
6.5.14 606D, VEIOCILY WINAOW......ceiiiiiiiiiiiiiiee ettt e et e e e e e s 163
6.5.15 606 VeloCity WINAOW HIME.......coeeiiiiiii it e e e e e e e e e e s 164
6.5.16 606 VelocCity threShold. ... 164
6.5.17 6070, Velocity threshold tiMe.........cooiiiiiiiiiiie e 164
6.5.18  B07 1 Target TOIQUE. . ..o ittt e et et ettt e e e e e e e e aaaaaaaaaaaeeasaasaaasaaaa e nnane 164
6.5.19 6077 TOrque aCtUal VAIUE..........cooiiiiiiiiiiiie et 165
6.5.20 6078, Current aCtual VAIUE...........coooiiiiiii e 165
6.5.21  BO7A TaArget POSITION. .....oiiiiiiiiiieii it e e e e e e e e eeeeas 165

LAM Technologies 5
electronic equipment



(Preliminary) DDS6

6.5.22 607G HOME OFffSEL.....ciiiiiiie e a e 165
6.5.23 607D Software position MIL...........ccccciiiiiiiii e 166
6.5.24 607 MaX Profile VEIOCILY..........ccoeee et a e e e e 167
6.5.25 6081y Profile VEIOCITY........eieiuiieiiiieeiie ettt 167
6.5.26 6083, Profile aCCIEIALION...........oiiiiiiiiiiii e 167
6.5.27 6084, Profile deCeleration.............uociiuiiiiiiiii e 167
6.5.28 6085 QUICK StOp deCEleration............coceeeeiiii i 168
RIS I 10 A o] o [ [ IR=1 (o] = 168
6.5.30 6098 HOMING METNOM.......ooiiiiiiiii e 169
6.5.31 6099 HOMING SPEEUS. ....coiiiiiiiiee ettt e e e r e e e et e e e e e e e nnae 174
6.5.32 60CH Interpolation data rECOIU............uuuiiiiiiiiiiiieeeier e e e e 175
6.5.33 60C2 Interpolation TiIMe Periaq...........cccuuiiiiiiiiiiiiiiiiieieeeeee e 176
6.5.34 60F4 Following error actual ValUe..............coooviiiiiiiiei e 177
6.5.35  BOFG MaAX SlIPPAGE. ... eeeeeiieiiiiitii it e et e e e e s 177
6.5.36  BOFIR TArgEt VEIOCITY. ... .ueiiiieiiiiiiiiiee e e ettt e s e e e e e s eeaeeas 177
6.5.37 6502 Supported drive MOUES ......ccceiiiiiiiiiiiiiee e 178
6.5.38  B7FEVErsioN NUMDET..........ooiiiiiiii e 179
7 StatusS AnNd DIiAgNOSTICS. ... .eeeieeiiiiiiii e e et ettt e e e e st e e e e s s r e e e e e e s b e e e e e e e e nnnees 180
6 LAM Technologies

electronic equipment



DDS6 (Preliminary)

1 Introduction

The DDS6 drives series is realized in digital technology and drives the stepper motors with vector
technique.

They are equipped with fieldbus in standard CANopen and implement the prafiia8@1/ and CiA402/.
The fieldbus issblatedand does not requé ary auxiliarypower supply.

The 1/0O equipment is complete and includes digitiadl analognputs and outputs

Some models have the encoder input which allows the cldsep motor controlthus eliminatingstall
problem and improving efficiency.

The supprted operative modes allow the control of the motor in position, speed and torque. Numerous
homingmodesare also available.

The setting of thenode and bit rate address is through an iBasccessible digwitch. Alternatively, it is
possible to use the free softwar®mni Automation IDEunning underWindows platform (Windows 7,
Windows 8.1and Windows 10 32bit b 64bit), which allows a assistedconfigurationand an accurate
diagnostics. For the connections teetPC the UDP30 interface is needed.

1.1 Series
The series develops &0 models different ifunctionalitiesand power

Power Supply Digital I/0 Digitaland Analogl/O
/ Motor Current A B ZEncoder
24Vdc Auxiliary Power Supq
20..50vdc / 0.2..BArms DDS6041 DDS6241 DC Power
20..50vdc / 1.0..4Arms DDS6044 DDS6244 Supply
20..50Vvdc / 2.0..1@Arms DDS6048 DDS6248
24..90vVdc / 1.0..5Arms DDS6074 DDS6274
24..90Vdc / 2.0..10Arms DDS6078 DDS6278
16..36Va / 0.2..14Arms DDS6041A DDS6241A ACPower
16..36Va / 1.0..45Arms DDS6044A DDS6244A Supply
16..36Va / 20..100Arms DDS6048A DDS6248A
20..65Va / 1.0..45Arms DDS6074A DDS6274A
20..65Va / 2.0..100Arms DDS6078A DDS6278A

LAM Technologies 7
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1.2 Ternms, symbols andabbreviations
ToindicateF S| (G dzNBa&a O2YY2y (2 | gK2tS INR dzL) 2 F
character. For example, the term DDS6x44 implies the models DD&6OBDS6244.

LIN2 R dzO

The terms manual and document have the same meaning, moreover the words dnivee éad product
always refer to the DDS6 Series.

In the manual some symbols are used to underline necessary topics of particular concern or deserving
interest. The meaning of each one of them is detailed here below:

It refers to a dangerous conditions #i must be accurately evaluated and
! . avoided. Failing to follow instructions marked with this symbol can be cause of
serious damages to people, animals and things.

.‘0} It draws the attention to important issues that if not understood or implemented
¥’ mayaffect the good functioning of the product.

.+ It highlights a valuable feature or functionality of the product that is difficult to
“— find elsewhere or shows a shortcut to reach a target.

The characteristic names of registepgrameters objects,modes etc. defined in the CANopen Protocol
Documents are provided in English to avoid confusion or doubts in the interpretation.

To describe the type of data of the registers, parameters, objects, etc., it makes theeaifbreviations.
The following tablalescribes the meaning besides the range of value allowed for each type:

Abbreviation | bits Description Min. Max.
i8 8 Signed Byte -128 127
i16 16 | Signedword -32,768 32,767
i32 32 Signed Integer -2,147,483,648 2,147,483%47
us8 8 UnsignedByte 0 255
ul6 16 UnsignedWord 0 65,535
u32 32 Unsigned Integer 0 4,294,967295
f32 32 Floating Point -3.402823e38 3.402823e38
str String
8 LAM Technologies
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Other abbreviations used:

Abbreviatiors Description
AC, ac Alternate current
Al Analog input
AO Analogoutput
COB Canmunication Object
CODID COB identifier
csp Cyclic synchronous profile mode
cst Cyclic synchronous torque mode
cstca Cyclic synchronous torque mode with commutation angle
csv Cyclic synchronous velocity mode
DC, dc Direct current
FSA Finite state automabn
hm Homing mode
DI Digital input
DO Digital output
ip Interpolated position mode
NMT Network management
oD Object dictionary
PDO Process data object
pp Profile position mode
pv Profile velocity mode
RMS, rms Root mean square
RO, ro Readonly
WO, wo Write-only
RW, rw Readwrite
RPDO ReceivePDO
RTR Remote transmission request
SDO Service data object
TPDO TransmitPDO
tq Torque mode
vl Velocity mode

1.3 Documens

(Preliminary)

The present manual applies to the standard series of DDS6 drives with Hardware and Firmware revisions as
shownon the cover Customized products or with a different Hardware or Firmware revision may have
features and behaviors different to what herein debed. It istechnicianl y R dza SNR& NBalLRya
the documents appropriate to the products used.

LAM Technologieserves the right tanodify atany moment the present document withowbligation to
giveprior notice. This includes, for examplbut not limited to, diagrams, images, organization of chapters,
technical specifications of the product, features, warranty, etc.

The information contained herein replace gorgviously issued document.

This document contains reserved and proprietarpinfation. All rights are reserved.may not be copied,
disclosed or used for any purposes not expressly authorized by LAM Technologies.

LAM Technologies 9
electronic equipment



(Preliminary) DDS6

The manual has been compiled with the intention to make it clear and complete. LAM Technologies, in
order to continuowsly improve its products and documents, will appreciate any suggestietin charge,
additionor else.

LAM Technologieis a registered trade mark.

1.4 Contens of the pack
The device is supplied with all connectors and ready tmbanted on DIN rail.

Technical documentation and software can be downloaded from the websits.lamtechnologies.coror
may be required writing taupport@lamtechnologies.com

1.5 Safety and use conditions

This manual is intended for technicians specialized in automation or similar disciplinessé the
arguments the terms, or the concepts expressstiouldnot be clear you can contact our technical support
writing to support@lamtechnologies.contt is prohibited to use the products hereidescribedif you are
not sure to have understood their features ahdw to use and install them.

ATTENION

Ll

The Dllowing are safety warnings angractices of primary importanceg
that need to be fully understood and applied by the uséFhe userwho
does not fully understand the content below, or was not able apply it
totally, should not use the product for any ason.

The devices described in this manual are components. The user is responsible of
the installation and use of the product that must heedonly if in compliance

with the rules andregulationsin force. Furthermore, the user must have the
technicalskills needed to fully understand the features, the setting parameters
and the instructions given hereinThe user mustlso apply all the laws and
specificrulesof the Country and/or applicatiom whichthe product is used.

bl

The user musinake the drive housing inaccessible when the drive is powered on.
The user must also consider that, because of the capacitors inside the drive, it is
necessary to wait at least 30 seconds from the power off before aoupshe
drive. According to the external capacitors eventuatipunted on the power
supply circuitit is possible thathe wait time is considerablylonger.

Ll

During operation the product generates heat that ceaisethe temperature of

certain parts (theheat sinkfor example, but not onlyto values which can cause
burns Such conditiorpersistsfor a long timeeven after the product has been
turned off. The usemust provide protections and appropriate warnirgs wellas

instructing the user, the technical support anthintenancestaff. The user must
alsodescribethis condition in the service manual of the finished product.

-

The high performance drivis ableto generatestrong accelerations, with high
motor torque. It istherefore essential to never touch the mechanical parts with

-

10 LAM Technologies
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the drive powered on. The usanust provide the application so that this
condition is always granted.

Because of @ incorrect wiring, incorrect configuration or else, the drivean
command tothe motor unexpected movements. Before supplying the drive,
assure that an unexpected movement of the motor does not represent danger for
people, animals and things.

-

The power supply of the product must be isolated from thains supply(for
example through a transformer). In series to the power supply cirthgt user
must always provide a protective fuse.

"

In normal working conditions, many control signals are isolated from the power
supply; however consider that, under fault conditg, these lines can reach the
same potential of the power supply and it is therefore necessary to design the
application giving attention to this eventuality.

The EMC interferences can cause unexpected behavior in the whole application,

. therefore it is essential to minimize thepreadof the EMC interferences with the

== use of a shielded cable, through a correct connection ofshields and of the
equipotential points, etc. Furthermore, at installation completed, it is important
to execute a complete settg to work test.

Ll

The product could bgermanentlydamaged by corrosive substances (such as
gas, salts, etc.), liquid arorruptive dusts. Even a long and strong exposure to
strong vibrations can cause its damage.

In some fault conditions, the drive can start sparks and fire. The housing and the
components placed nearby the drive must be chosen to tolerate this eventuality
and to avoid the spread of fire.

.-

Ll

The productsnustnever be used in explosive atmospheres fEsas)

The products must not be used in life support application or where the failure of
the product, even in part, can cause death or damage to people, animals or
things, or cause economioss The user not able to ensure this condition should
not use the products described in this manual.

Do not dismantle the product, do not try and repair it and do not modify it unless
expresshauthorized byL AMTechnologies.

Failure to follow the indications included in this manual can cause permanent
damageto the product. For example, to power supply the product with voltage
higher than the maximum one allowed, to invert the polarity of the same, to
connect or disconnect the motor with the drive enabled, etc. are cause of
permanent damage.

Even if the prodats have been designed and realized with extreme care, there is always the possibility that
under unpredictable circumstances and modes the products show malfunctions. Therefore, for any reason,
the products described in this manual must be used in lifppsrt application and in all those cases in
which the unexpected failure of the product could be cause of death or damage to people, things, animals
or cause economiloss

LAM Technologies 11
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LAM Technologies reserves the right to make changes without prior notice frélectsincluding design,
technical specification, manufacturing process and functiondliy Technologiesxpresslydeclines any
responsibilityfor any damage, whether direct or indirect, arising from the use of these products. The user
who disagreeswith the user condition®f the products, should not use them.

1.6 Warranty

LAM Technologies warrants the products described in this manual against defects in materials or
workmanship for a period of 12 months. This warranty does not apply to defects, damages caused by
improper use,ncorrectinstallation or inadequatenaintenan@. This warranty does not apply in case the
products are received modified or integrated with other parts and/or products not expressly authorized or
LINE GARSR F2NJ o6& [!a ¢SOKy2f23ASad ¢KAA gl NNIyide F
removed or modified.

Anyrequestfor assistancenust besentto the purchag source of the product. In case of direct purchase

from LAM Technologies, a returned materilthorization number (RMA) must be obtained, before
shipping thedevice from support@lamtechnologies.comlearlyd LIS OA F @ A y 3 i Ktbe sérdP R dzO
number, the problem found and the assistance required. The RMA numbst beclearly written on each

shipping documenbtherwise the parcel could beaejected. The customer shall be responsible for the
packaging andhipping of thedefectiveproduct to LAM Technologiesd shipment must be made charges
prepaid. The product inspected, repaired or replacevill be available to be cldcted at LAM

¢ SOKy2t23A8aQd Ly OlFasS 2F NBLI AN dzydR@eNdn gepaddil y i &
replace the product. No cost for material or service will be charged in case of repair under warranty.

The above warranty does not apply ttee software.LAM Technologieshall not be liable for any direct or
indirect damages such as, but not limited to, costs of removal and installation, lost profits, deriving from
the use or the impossibility to use the softwarféhe user who disagree withr cannot accept what stated
herein, should not use or install the software.

12 LAM Technologies
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2 Installdion

The DDS6 Series drives are components. The user is responsible for the
i installation and use of the product that must be used only if in compliance with
£ ® . the rulesand regulations in force. Furthermore, the user must have the technical
skills needd to fully understand the features, the setting parameteasd the
instructions given herein.

The user must apply all the laws and specific rules of the Country and/or
& . application in which the product is used.

The installation must bgerformed by expert staff and after hawng read and
%, understood theinstructionsincluded herein.

Ll

2.1 Connetors

The DDS6 drives series has 4 connectors common to the whole family and athects specififor the
models equipped with Encoder input. The common connectors are reserved to the power supply, the
motor connection, the digital /0O and CANopen bus.

Connetor Furction
CN1| Power supply
CN2| Motor
CN3| Digital I/Os
CN4| Motor Encoder(only for DDS62 serips
CN5| Analog I/Os(only forDDS6Zerieg
CN6| CANopen

LAM Technologies 13
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2.1.1 CN1¢ Power Supply, AC models
The AC supply drives are identified by the leeplaced at the end of the code

(ex DDS6274). They integrate a rectifier bridge and the filter condensers
necessary to rectify and filter the AC power supply voltage.

.o Therefore, this series of drives does not need an external power supply and can
"~ Dbe directly connected to the output of a transformeitiwvadequate voltage.

l Theovercomingof the Vacbrkvoltage limit damages permanently the drive.
| Do not supply the drive before the wiring is complete.

§ . Do not connect the drive with the power supply on.

CN1¢ Power supply

Pin | Description
Vac, AC power supply voltage input
2 | Vac, AC power supply voltage input

=

The Vac power supply must be supplied with a sinusoidal waveform and voltage
according to the values shown in the following table:

Model Symbol Description Unit Value
Min Typ Max
DDS6x4xA | Vac Nominal AC supply voltage Vac 16 32 36
Vacbrk | AC supply voltage causing the perman{ Vac 42
damage
DDS6x7xA | Vac Nominal AC supply voltage Vac 20 55 65
Vacbrk | AC supply voltage causing the perman{ Vac 75
damage
14 LAM Technologies
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The drive has protections that intervene when the supply voltage has a value such
as to no longer guarantee the correct operation.

Model Symbol Description Unit Value
Min Typ Max
DDS6x4x4 Vacl Under voltage protection interventio] Vac 15
threshold
Vach Over voltage protection interventiol Vac 38
threshold
DDS6x7x4 Vacl Under voltage protection interventio] Vac 18
threshold
Vach Over voltage protection interventiol Vac 68
threshold

For the connection with the transformer it i®cessary to use a conductor with
aSO0GA2y FRSIldzZ 4GS 2 GKS RNAGSQa OFf Ao NI
current supplied by the drive). The following table resumes the cable sections
suggested for each drive:

Model Cable sction
(mnv)
DDS&41A 1
DDS6x444 1
DDS6x484 15
DDS6x764 1
DDS6x784 15

The power cable can be installed together with the ones connecting the drive to
the motor. It is recommended not to place the power supply cable nearby the
signal ones.

While choosing the transformer secondary voltage it is important to take into
account the maximum net fluctuation expected in the worst operative
conditions, the maximum vacuum voltage and the minimum full load voltage and
to ensure that the maximum and mimum values, result of the combination of
these components, are within the maximum and minimum voltage values
specified for the chosen drive model.

The power that the transformer must handle is given by the one absorbed by the
load (depending from the tgue required to the motor as well as from the
rotation speed), and by the motor and drive efficiency.

LAM Technologies 15
electronic equipment



(Preliminary)

Main
Supply

16

Threephase transformer
(or singlephase) with
shield betveen primary
and secondary

PE

DDS6

The following is an example of base connection.

+Dr. 1

Fn

______________ +Dr. 2

+Dr. n

_—

Ll

The above scheme includes a thyelease transformer (note the distribution of
the drives on the three phasedyf. necessary it is also possible to use a mono
phase transformer.

Also note that the wiring must be stdike, where the earth connections of the
various components ends in one only point electrically connected to the metal
chassis and the earth of thdgmt.

Do not connect the transformer secondary to eartitherwise there is a risk of
permanent damage to the drive.

As shown in the scheme, it is necessary to put in series to the transformer
primary winding a filter able to stop the emissions confiregn the drive and/or
present on the main supply. Furthermore, the filter must be able to support the
maximum power requiredor the drive plus the transformers losses.

The reduction level the filter must guarantee can vary a lot according toulles
applied to the field to which the application and/or installation belongs.

The producers of filters SHAFFNER and CORCOM can represent a good reference
to find the suitablefilter.

It iscompulsoryto provide on each phase of the transformer primary winding a
fuse able to intervene in case of short circuit or malfunctioning. It is also
obligatoryi 2 dzaS | FdzaS 2y SI OK RNA@GSaQ LRsS
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The following table relates the suggested valuedome components according
to the number of drives present in the application. The calculation considers also
an oscillation of the main supply voltage included within +20%.

Fuses| Numberof | Seconday | Power Current
Model Fn drives T1 (Vac) | T1(VA)| D1 (Arms)
(AT)

1 50 25A

2 100 25A

DDS6x414 2 3 32 150 25A
4.5 250 25A

6..8 350 25A

1 125 25A

2 250 25A

DDS6x444 6.3 3 32 375 25A
4.5 600 25A

6..8 900 35A

1 250 25A

2 500 25A

DDS6x484 125 3 32 750 25A
4.5 1100 35A

6..8 1800 50A

1 300 25A

2 600 25A

DDS6x744 8 3 55 900 25A
4.5 1400 35A

6..8 2100 50A

1 400 25A

2 800 25A

DDS6x784 16 3 55 1200 25A
4.5 1800 35A

6..8 2800 50A

The workingvoltage of the T1 transformer primary winding must be chosen
according to the main supply voltage available during the installation of the
application. The transformer must have a shield between primary and secondary
windings which must be connected to #arwith a short and not inductive
connection. The secondary winding voltage is meant without the load, with the
primary winding supplied at the nominal voltage.

In the applications with more than a drive, if the drives are not all calibrated to

the maxinum current and/or if the working cycle is not simultaneous, the power

of the transformer can be considerably reduced. In some cases this can also be
YIRS ¢KSyYy (KS Y2(i2NARQ aLISSR Aa fAYAUSRC
The set composed by the filter and the transformer must be usdg nsupply

voltage to the drives. It is advised against deriving other supplies from any of

these parts. On the contrary, it is suggested to get auxiliary supplies using directly
the main supply upstream of the filter.

S
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2.1.2 CNI1¢ Power SupplyDC models

I\ Reversepolarity connectioncan permanently damage the drive as well as the
/ &, exceeding of the Vpbrk voltagjenit.

| Do not supply the drive before wiring is complete
*

l Do not connect the drive with the power supply turned on.
.

CN1¢ Power 8pply
Pin Descmption
+Vp, positie DC supply voltage
2 | -Vp (GND), negative DC supply voltage

=

The Vp power supply must beuppliedaccording to the valuespecified in the
following table:

Model | Symbol Description Unit Vale
Min Ty Max
DDS6x4y Vp DC supply voltage V 20 50
Vpbrk | Voltage causing permanent damage V -05 60
DDS6x7y Vp DC supply voltage V 24 90
Vpbrk | Voltage causing permanent damage V -05 105

18 LAM Technologies
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The drive has protections that intervene when the supply voltage has a value such
as not to ensure a correct operation.

Model | Symbol Description Unit Value
Min | Typ | Max
DDS6x4x Vpl Under voltage protection intervention threshold V 18
Vph Overvoltage protection intervention threshold \% 52
DDS6x7x Vpl Under voltage protection intervention threshold V 22
Vph Over voltage protection intervention threshold | V 96

If the distance between the drive and the power supply is more than 2m, it is
necessary to place near the drive (less than 10cm) an electrolytic capacitor whose
minimum characteristics are specified in the following table:

Model Voltage (V) | Capaciy (UF)
DDS6x41 63 470
DDS6x44 63 470
DDS6x48 63 1000
DDS6x76 100 470
DDS6x7§ 100 1000

To connect the power supply, the drive and the eventual local capacitor it is
necessary to use a conductor with section adequate to the cumsetttng of the

RNAGS olyegles F2N) aSOdzNAGeQa ouBut a2y 7
current of the drive). The following table resumes the cable section suggested for

each drive
Model Section (mnv)
DDS6x41 1
DDS6x44 1
DDS6x4¢ 15
DDS6x7¢ 1
DDS6x7¢ 15

The power supply cable can be installed together with the ones which connect the
drive to the motor. We recommend not to place the power supply cable near the
signal ones.

The power supply can be regulated or unregulated type.

) G2 ySGge2N)] Qa FfdzOlGdzr GAz2yas yR dGKAa |t
== near to the agreed maximum ones with an immediate benefit in terms of torque
supplied by the motor at highpged. The disadvantage of the regulated power
supplies is their cost.

0 The use of aegulated power supply ensus@ constant output voltage, immune
[ |
/]
-
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DDS6

An unregulated power supply is cheaper but it forces to considérlaT S & Q&
tolerance during itsiging so thatin case ofmains supply andbad fluctuations
voltageremains howevewithin the allowed operation limits.

A detailed description of the sizing of the power supply is outside of this manual.
The user who decides to assemble his own power supply must be technically
qualified to size it, to ensure the correct working and ftdfill each safety
requirements. To determine the power supply output voltage it must be
considered the maximunmains voltagefluctuation expected in the worst
operative conditions, the maximum vacuum voltage and the minimum full load
voltage, ando ensure that the maximum and minimum values resulting from the
combination of these components are within the range of the maximum and
minimum voltage specified for the chen drive model.

The power that the power supply must deliver is given by the drs®dbed by the
load (thus depending from the torque required to the motor as well as from the
rotation speed) and by the motor and drive efficiency.

The following formula provides a rough indication
Pw =5 +(1.1 * (Iph* Iph* Rph) +((Vrpm * Tnm) / §

Where Pw is the power required by the power supply expressed in Watt (W), Iph
is the phase current delivered to the motor expressed in effective Ampere (Arms),
Rph is the motor phaseesistanceS ELINS a4 SR Ay 2KY 06 KOZ
speed in rev/minug (RPM) and finally Tnm is the resistant torque of the load
expressed in newton/meter (Nm)f, for example, the motor has a phase
resistanc2 ¥ M®pK YR Aa LI2GSNI adzllLd ASR 6A0K
speed of 500rpm with a load of 2Nm, the pemsupply should deliver a power of
about 163W ( (5 + (1.1*3*3*1.5) + (500 * 2 / 7) ). Note that durthg
acceleration and deceleration of the load or at the enabling of the motor the
absorption may be higher. For this reason it is important the poweply has
output capacitorssuitableto the size of the chosen drive (see further on).

To limit the peak of current at the enabling of the motor, the drive has a function
able to gradually increase the phase current up to the nominal value. The ramp
time can be set through the parameter 24102,
Current_Enable_Ramp_MTNSTP
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(Preliminary)

As an example, not to be considered exhaustive nor necessarily suitable to the
application, it is the following basic electric diagrafhan unregulated power
supply with a bief indication of the values of components.

Fues }\A

Threephase transformer
(or singlephasg with

shield between primar +Dr. 1
andseconday -
cmmmmmmmmmnnnn +Dr. 2
i Filter
| I +Dr.n

L1 ——i Protection
L2 —— and
L3 —— Command

Rectifier

Note that the earth connection must be sthke, where the earth connections of
the various components terminate into one single point electrically connected to
the metal housing of the electric system and #exth of the plant

Also the wiring to the drives must be sthke fixing thestar canteron the poles of
the filter capacitor C1.

| winding, able to intervene in case of short circuit malfunctioning It is also

0 It is mandatoryto provide a fuseon each phase of the transformer primary
| |
& compulsont Fdza S 2y Sk OK RNAGSQa L] 6 SNI & dzLIL

As shown in the diagram, it is necessary to put in series to the transforme
primary a filter able to blockhe emissiongyenerated by the drive and/or present
on the electrical network.

The reduction level that the filter must guarantee may vary a lot according to the
rules applied to the field to which the application and/erstallation belong.
Manufacturers of SHAFFNER and CORCOM filters can be a good reference for
advice and to find theuitablefilters for your application.

The following table shows the characteristic values of the main comporants
the power supply aarding to the number of drives present in the application.
The calculations considers also an oscillation of the main supply voltage8%d/
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Fuss Number of | Seconday | Pawer Qurrent Voltage | Capacity
Model Fn drives T1 (Vac) T1(VA) | D1 (Arms) | C1 (Vdc) | C1 (F)
(AT)
1 50 25A 1000
2 100 25A 2200
DDS6x41 2 3 32 150 25A 63 3300
4.5 250 25A 4700
6..8 350 25A 5600
1 125 25A 3300
2 250 25A 4700
DDS6x44 6,3 3 32 375 25A 63 5600
4.5 600 25A 8200
6..8 900 35A 10000
1 250 25A 4700
2 500 25A 6800
DD&x48| 12,5 3 32 750 25A 63 8200
4.5 1100 35A 10000
6..8 1800 50A 15000
1 300 25A 2200
2 600 25A 3300
DDS5x 74 8 3 55 900 25A 100 3900
4.5 1400 35A 4700
6..8 2100 50A 6800
1 400 25A 3300
2 800 25A 4700
DD%x78 16 3 55 1200 25A 100 5600
4.5 1800 35A 8200
6..8 2800 50A 10000
Thecapacityvalues suggested for C1 can also be obtajiadingmore capacitors
in parallel amongt them. Eventualapproximation must be made in excess. In
parallel with the capacitor C1 it is recommended to place a resistor, sized
appropriately to ensure the discharge of the capacitor at power supply turned
off.
The working voltage of the T1 transfoer primary winding must be chosen
according to the main supply voltage available during the installation of the
application. The transformer must have a shield between primary and secondary
windings which must be connected to earth by a short and notudtide
connection. The secondary winding voltage is meant without load, with the
primary winding supplied at the nominal voltage.
The rectifier, besides supporting the maximum current required by the drive,
must be able to tolerate the current supplied duy the C1 capacitor charge. Such
current, as being essentially limited only by the internal resistor of the
transformer secondary winding, usually very low, and by the wiring, can also be
of elevated entity, even if of short length (it exhausts when tapacitor is
charged).
Furthermore, the rectifier needs a heat sink able to maintain the temperature
within the range defined by the manufacturer (usually 70°C). The working voltage
22 LAM Technologies
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of the D1 rectifier must then be chosen according to the T1 transformer
secondary winding voltage, multiplied by at least 2.

In the configurations with more than one drive, if the drives are not all calibrated

to the maximum current and/or if the working cycle is not simultaneous, the
power of the transformer can be considetglreduced. In some cases this can
Ffaz2 6S R2yS 6KSy GKS Y2G2NDa aLISSR Aa
¢KS RAFANIY YR (GKS 02 YLphaspom@rsupgy. f dzS &
Dimensioning in a different way the components, it is also possible to realize a

singlephasepower supply, which is not recommended when the required power
is greater than 800W.

The set filter, transformer and power supply must be used only to supply voltage
to the drives. It is not recommended to derive other supplies from any of these
parts. Ralher, it is suggested to get auxiliary supplies using directly the main
supply upstream of the filter.
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2.1.3 CN2c Motor

The drive regulates the phase current of the motor through the supply voltage modulation in PWN

technique. The use of a good quality shielded cable and a correct wiring are essential to better reduce the
electromagnetic emission.

not to the body of the motor if electrically connected to the structure on which it
is fixed. Differently, unwanted ground loop may occur which could damage the
drive. Only in the event that the otor is insulated from the structure it is possible

to connect the cable shield also to the motor side.

0 The cable shield musebconnected to the SHIE®&minal (pin 5) of the drive but
l’_ J

When the motor is electrically connected to the structure it is possible to connect
the body of the motor to the machine ground nade

CN2¢ Motor
Pin Descmption
A-, negate output phasé\
A+,positive output phasé\
B+,positive output phas&
B-, negative output phasé&
SHIELKjnternally connected with GND

Gh|WIN|F

Note:

Inverting the A+ phase with the A-, or the B+with FB-, the
motor rotation direction is inverted.

The cable section can be dimensioned according to the drive current calibration,

anyway it is suggested to choose a cable suitdablavithstand the maximum
current deliverable from the chosen drive.

It is also advised to connect the motor to the drive with a cable with a length

inferior to 10m. For cables with a greater length, the cable size must be increased
to counterbalance the voltage drop.
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The following table reports the cable section suggdstor each drive according
to the cable length:

Model Section(mny)
Cable length< Cabé length>
=10m 10m

DDS6x41 0.5 1
DDS6x44 1 15
DDS6x48 15 25
DDS6x7€ 1 15
DDS6x7§ 15 2.5

The cable connecting the drive to the motor can be installed together with the
power supply cable, bit it must be kept separate from the signal ones.

If you have difficulties in overcome the electromagnetic compatibility test it is
possible to place in sies to each phase an inductor with a value included
between 10uH and 100uH, and with current adequate to the set phase current.
The inductor must be placed directly at the drive output.
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2.1.4 CN3 CNX; I/O Control Signals
The connection with theligital control signad is through a 16ct removable spring terminal block. The
terminal blockcan beeasily orienéd through thekey, as shown in the picture below.

To insert the cable to the connector press with a small screwdriver the orange presser and
simultaneouslyinsert the wire itio the near hole, then release the presser. It is suggested to remove the
wire covering taabout 8mm.

On the CN3 connector are a total of 6 digital inputs and 3 digital outputs.

The DDG2 series has an additional connector CN5 for the connection of the analog inputs and outputs.
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The following table shows thessignment of the signals to the various terminal pins:

CN3( Digitall/O Control Signals

Description Pin Pin Description
+24VAuxiliary Power Supply 1 2 0V (GNDAuxiliary Power Supply
DI567COMqommonDI5..DI7) 3 4 DI1234COMqommonDI2..DI4)
DI5(Digital hput 5) 5 6 DI2 (Digitalnput 2)
DI6 (Digitalnput 6) 7 8 DI3 (Digitalnput 3)
DI7 (Digitalnput 7) 9 10 | DI4 (Digitalnput 4)
DOO0+ (Digital Output 0) 11 12 | DOG (Digital Output 0)
DO1+ (Digital Output 1) 13 14 | DOZ (Digital Outputl)
DO2+ (Digital Output 2) 15 16 | DO2 (Digital Output 2)

Note: The numbering of the inputs starts from 2 instead of 0 in coherence with other types of DDS6 Series
drives (for example DDS1), where the digital inputs DIO and DI1 have special features.

2.1.4.1 Auxiliary Power Supply
The auxiliary power supply is optional and, if provided, allows to maintain
supplied the logic section of the drive, even if the power supply is removed (for
example to secure the application).

++  Keepingsuppliedthe logic section of the drivehe signals, the fieldbus and the
" encoder reading arenaintained powered The encoder reading allows to keep
track of the motor position even iflisconnectedand moved manually.

The auxiliary power supply must be withlretrange shown in the table below:

Symbol Description Unit Value

Min Typ Max
24 Auxiliary Power Supply DC voltage \% 20 35
V24brk | Permanent damage voltage \% -0.5 40

2.1.4.2 Digital Inputs
All the digital inputs are optocoupled and have a currémiting circuit which
* ¥  grants aconstant absorption independently from the voltage applied to the input.

= This allows a correct functioning with a wide input voltagegewithout the need
to introduce any external limit resistor. ThEsnplifiesinstallaton and wiring
The following table shows the voltage values which correspond toAbtveand
Inactive input status, together with other parameters:
Symbol Description Unit Value
Min Typ Max
Vdi Active input voltage Vdc 3
Vdioff Inactiveinput voltage Vdc 1
Vdibrk | Digital inputs breakdown voltage Vdc -30 +30
Idi Current absorbed by the digital inpu{g4Vvdc) mA 5
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‘ . The inputs are organized in two groups of 3 inputs each with a common and can

@ be used both in NPN and PNP configuration. To use a group in NPN configuration
simply connect the commorof the groupto the positive reference and each
input to the output of he master controllefPLC, CNC, etc.); while in case of PNP
connection connect the common of the group to the GND and each input to the
output of themastercontroller.

The described NPN and PNP connections are shown in the exatrgllew:

Controller (PLC, ¢ +V (3..28Vdc)

CNC, et c.) with

PNP outputs ov

DI1234COM
DDS6 Drive
Controller (PLC, +V (3..28VdC)
CNC, etc.) with
NPN outputs 4 oV
DI234COM
DDS6 Drive

2.1.4.3 Digital Outputs

, ~ All the digital outputs are optocoupled and have bothafd - connections,
o' therefore they can be freely used in NPN or PNP configuration. On each output is
placeda zener diode which allows the connectioh medium entity inductive

loads (for example signal relays) without the need to add an external recirculation
diode.
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The following table shows the electrical characteristics of the digital outputs:

Symbol Description Unit Value

Min Typ Max
Vdo Digital output operating voltage Vdc 1 30
Vdobrk | Digital output breakdown voltage Vdc -0.5 36
Vdoz Zener diode voltage placed in parallel to eg Vdc 36 39 42

output

Ido Digital output available current mA 80
Idobrk | Digital output breakdown current mA 120
Pwdo Digital output dissipable power mw 400

To use an output in NPN configuration simply connect-tte GND and the + to
the input of the master controller (PLC, CNC, etc.), while in case of PNP
connection connect the + to the positive reference and ¢fte the input of the
control system.

The describedNPNand PNP connections are shown in the example below:

Controller (PLC,

CNC, etc.) with
PNP input

—T—o +V (3..28Vdc)
s OV
DDS6 Drive

Controller (PLC,

CNC, etc.) with
NPN input

+
H

* +V (3..28Vdc)
oV

DDS6 Drive
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Pin 1 I\‘ ‘/I Pin 2
Pin5 l/ '\I Pin 6

Key
Pin 1 Pin 2
Pin 5 Pin 6 Pin 1 |\) /I Pin 2
CN5

The CN5 connector is present only on the DDS62 Series and makes available 2 analog inputs and 2 analog
outputs.

The following table shows the assignment of the signals to the various terminal pins

CN5¢Analog I/0O control signals
Description Pin Pin Description
AOO (Analog Output 0) 1 2 | AIO (Analog Input 0)
AOL1 (Analog Output 1) 3 4 | All (Analodnput 1)
GND(Analog Ground) 5 6 | GND (Analog Ground)

\ The analog inputs and outputs are not insulated and the ground reference of the
analog signals is connected to the drive internally with the terminal 2 of €N1 (

Vp).
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2.1.4.4 Analoginputs
The analog inpuis able tomeasure voltages betweefA0V and+10V.

The following table shows the electrical characteristics of the analog:input

Symbol Description Unit Value
Min Typ Max
Vai Analog input operating voltage Vdc | -10.2 +102
Vaibrk | Analog input breakdown voltage Vdc -45 +45
Rai Analoginputs impedance Y K 47
ADst A/D converter conversion time ms 1
ADsoff | A/Dconverter start offset %fs 1
ADdoff | A/Dconverter offset drift %fs 0.2
ADline | A/Dconverter linearity error %fs 1

Example of connectionf the analog input

Controller (PLC, ¢V (3' .28VdC)

CNC, etc.)
ov
0V
ouT
DDS6 Drive
+10V
Potentiometer >«
oV . DDS6 Drive

4

-10V
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2.1.4.5 Analogoutputs
The analog outputs can supply voltages between 0 and 10V.

The following table shows the electrical characteristics of the analog outputs:

Symbol Description Unit Value

Min Typ Max
Vao Analog outputs operating voltage Vdc 0 +102
lao Analog outputs operating current mA 10
Rai Analog outputsmpedance K 47
DAst D/A converter conversion time ms 1
DAsoff | D/Aconverter start offset %fs 1
DAdoff | D/Aconverter offset drift %fs 0.2
DAline | D/Aconverter linearity error %fs 1

Example of connectioaf the analog output

+ +V (3..28Vdc)

>
N

Controller (PLC,
CNC, etc.)

IN

DDS6 Drive
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2.1.5 CN4c¢ Motor Encoder
The connection with the encoder is through a 10ct removable spring terminal block. The terminal block can
be easily oriented through the key, as shown in the picture below.

( J The CN4 connector is present only on the DDS62 Series drives.

To insert the cable into the connector, press with a small screwdriver the orange presser and
simultaneously insert the wire into the near hole, then release the presser. It is suggested to remove the
wire covering to about 8mm.

Pin 1 [\‘ ‘/‘ Pin 2

Pin 9 ’\‘ 4/‘ Pin 10

Key

Pin 1 Pin 2

N o

The following table shows the assignment of the signals to the various terminal pins

CNi ¢ Motor Encoder

Description Pin Pin Description

+V EncodePower Supply 2 0V (GND) Encoddrower Supply

A+ (EncodePhase A 4 A- (Negde EncoderPhase A

B+ (EncodePhase B 6 B- (Negde EncodePhase B

I+ (Encodemdey 8 I- (Negae Encoderindey

Not used(leave disconnected 10 | Not used (leave disconnected)

For the connection between the drive and the encoder, it is suggested to use a
shielded cable, having care to connect #teeldon the Pin2 together with the OV
reference.
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It is possible to use any incremental encodéth or without Index(also callel
zero marf LINE A RSR GKFG Al Kra | NBaz2§dziaAz2y
(object 233@:02, CPR_ENCMJR

To power tle Encoder, the drive supplies a voltage of +5V witturrent of
100mA suitable for the most encoders, however it asso possibleto connect
encodes with a different supply voltage, provided that they are externally
supplied.

Thesignalsinputs A, B and | are Line Driver type and usually they do not require
terminating resistors. Therive internalcircuits are realized talso allow the
connection of othesignalaypes, as shown in the table below:

Encoder output Encoder Drive Notes
signals types Signal Signal
A+ A+
A A
. . B+ B+
Line Driver B B
I+ I+
I- I-
A A+ The inputsA-, B-andI- remainsdisconnected
TTL/CMOS B B+
I I+
A A+ The inputsA-, B-andl- remains disconnected
Open Collector B B+
I I+
A A+ ATTENION when using an encoder supplie
B B+ ! . with voltage higher than 5V with pusipull
| I+ outputs, it is important to insert inseries to
PushPull each signal a diode1lN4148 for example with the
cathodefacing the encoder and the anode connects
to the drive, otherwise the drive itself could be
damaged.

34
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2.1.6 CN6g CANoperBus

The CN6 connector has two sockets $tandard8pinsRJ45connector. All the signals of each socket are

connected together.

¢tKS F2ff2Ay3 GFofS

akKz2g¢ga (KS

O

CN5¢ CANoperBus

Desciption

Pin

Nonused

8

Non usd

Non used

Non used

Non used

CAN_GND

CAN_L

CAN_H

RINWAOIO|N

oot

|
-

Socket frontview

1

For the connection it is possible to use a common elmebp Ethernet cable CAT5or superior class.

CAN_LandCAN_H signals.

~ Please note thagtaccording to the CAN specifications, the bus mustrmedwith
two resistors;each one of themplacedat the two ends of the networkThe
resistors must have a value of 120ohm and must be conneb&tdieen the
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3 Configuraion

The DDS6 Series drives are configured through the CANopen fieldbus. During the initialization phase, the
mastercontroller writes in the dictionary objects the configuration values required by the application.

A dipswitchallows to select the commuceation bitrate and the node address, in order to make the drive
accessibldy the master controller

ATTENION incorrect settings or unsuitable to the application can cause
unexpected movements of the motor, unwanted activation of signals, mongorin
functions disabling,etc. Some setting becomeactive at the following restart of
the device.

Ll

ATTENION do notuse the device if you do not know or have not understood the
settings. After each setting change, test accurately the application in argjop®s
condition of use or error so not to cause damages to people, animals or things or
economic loss.

-

ATTENION when the powerstageis disabled the motor do nooffer resistant
torque and therefore cannot control the load that is thus free to move dkeep

an uncontrollednovement.The power stage can disable itself at any moment, for
exampledue topower supply shortage, alarm intervention, etc. .

Ll
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3.1 ConfiguratiorDip-switch

The dipswitch configuration takes place in twghases; first it is necessary to select the parameter to
configure and set its valuasingthe dip-switch,then pressthe S2 button ¢n the front of the drivefor 1s
to storethe parameter in the notvolatile memory of the device. The drive confirms #terage by flashing
three times the green LED ON.

S2

The following table shows the dgwitches involved in the selecti@i the parameter and value setting:

Parameter Dip-switch
1 2 3 4 5 6 7 8
None Off Off Off Off Off Off Off Off

Node address setting Off

Dip-switch NodelD

2 3 4 5 6 7 8
Off Off Off Off Off Off On |1
Off Off Off Off Off On Ooff |2
3
n

Off Off Off Off Off On On
X X X X X X X
On On On On On Off On | 125
On On On On On On Off | 126
On On On On On On On | 127
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Bit-rate setting On Off Off Off

Dip-switch
516 ]| 7| 8
Off | Off | Off | Off | 10Kbit/s
Off | Off | Off | On | 20Kbit/s
Off | Off | On | Off | 50Kbit/s
Off | Off | On | On | 100Kbit/s
Off | On | Off | Off | 125 Kbit/s
Off | On | Off | On | 250 Kbit/s
Off | On| On | Off | 500 Kbit/s
Off | On| On | On | 1 Mbit/s

Bit-rate

o To store the new configuration the motor must be disabled. On the contifiry
[ J|

the drive is in theDperationenabledor Quick stop activetatus the S2 button will
have noeffect as in these status the motor is enathle

4B The new configuration becomes active at the following restart of the device or
" » -/' after a NMT Reset Node.
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3.2 Configuration sftware

The free softwardOmni Automation IDEhereinafter OAl)running underWindows platform (Windows 7,
Windows 8.1 and Windows 10 32bit or 64bit) allows to configure the drive through a useful interface
assisted byelptooltip andalsosupport thedevice diagnostics

The connection between PC and drive is through the UDP30 interface which also galvisoieddithe PC
from the device. The UDP30 interface is albte tosupply the logic section allowirnts configuration even
without power supply

After having connected the UDP30 interface to the DUP port, on the front of the drive, it is possible to press
the button Searclso that OAI starts scanning UDP30 interfaces and connected devices.

At the end of the research it appeathe tree of the avices connected to the PC, similar to the image
below:

] Omni Automation IDE
Doubleclicking on thedrive name (DDS1244
on the image) it appears theab with the T N i
characteristiodata of the devicesuch as the HE-.
serial number, the firmware revision, etc pC
Through the linkJpdateit is also possible to
update the device firmware 4 [upes) UDP 30
Doubleclicking on Configuration (visible “ ﬁ posiaad
under the drive name)it opens the tab {8 Configurazione
which allows to modify the device &) Stato

configuration.

If a value in a field of the Configuration
differs from the one presenmithe drive, it
appears a yellow frame around the field t
highlight the difference Restingthe mouse
on the field appears a tooltip that shows the value present in the device.

A red frame around a field indicates a compiling error, such as a valuefaange, the use of illegal
characters, etc. Resting the mouse on the field a tooltip appears showing the error details.

On top you can see th&lame field which allows to assign a name or a brief description to the
configuration.

Then there ighe Devi@ sectionthat also contains thé&amefield, this time referred to the drive. The string
entered hereis stored in the driveand it is useful to easily identify the device. For example, the drive
adopted for raising the spindle could be callédxis

', . Note that whenyou changehe configurationyou mustpress theWrite button to
p/ store the same configuration in the device.

-—
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Follows a description of the remaining sections of the Configuration:

3.2.1 Node addresgNode 1D
It sets the address of the CApEn node.

As provided by the standard, you can select an address from 1 to 127.

3.2.2 Communication bit rate
It configures the communication speed (bit rate) of the node.

The selected bit rate must be identical to the one on the network to which the
device is connected.

The supported speed are listed in the table below:

10 Kbit/s
20 Kbit/s
50 Kbits

100 Kbit/s
125 Kbits
250 Kbits
500KDbit's
1 Mbit/s

|' ' ‘n| The new configuration becomes active at the next restart of the device or after a
_/ NMT Reset Node.
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4 Operatng
The drive operates mainly through the CANopen fieldbus. With an appropriate configuration it is also
possible to control some functions through the I/O signals integrated in the device.

ATTENION carefully that there are no conflicts between theontrol via fieldbus
§ . and the locakontrol, in order to preventunexpected movements aa failure in
® .\ the activation of desiredunctions.

The drive implements the profile /CiA402/ dedicated to the drives and to the motion control devices. The
operating modessupported by the firmware revision described in the this manual&ras shown in the
table below:

Abbreviation Description
pp Profile position mode
pv Profile velocity mode
tq Torque profile mode
hm Homing mode
ip Interpolated Position

Note: It is suggested to always veriffythere are firmware upgradewith new
operatingmodes or new implementetlinctionalities

Before operating, the drive requires some preliminary settings by writing appropriate value in the objects
that compose the dictioary of the device itself. Many objects are provided by the profile /CiA402/ and
contained in theStandardized proflearéa ¢ KA f S 2 1 KSN&E | NI and ar&dritamed{nS NR& S 2
the Manufacturerspecific profile area

4.1 Minimum settings
The mhimum settings to be made before enabling the motor are the parameter
setting of the motor connected to the drive (object 23Motor Data) and the
setting of therunning and idlecurrent (object 331QMotor Configuration.

4.1.1 Motor parameters setting
4% It is most important to set the motor parameters correctly to obtain a smooth
\ | movement, the best dynamic performances and the best efficiency.
-

et

All characteristic parameters are containetside the object 231Q Motor Data
Record type It follows a detded description of the object contained within the
record.

4111 CMC_MTRD®310h:01h)
If you are using a LAM Technologies motor just compile theirsldx 0%
¢+  CMC_MTRDWith the CMC motor code and automatically the drive will use the
optimal configuration for the chosen motor.

The following table shows the correspondence between the CMC code and the
motors. For the motors which allomipolar Parallelor Bipolar Series lmses
connections are given different CMC codes, as they vary in the electrical features
and dynamics.
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LAM Technologigaotors CMC code

CMC

130200
130210
130300
130310
130400
130410

230110
230120
230210
230220
230310
230320
230410
230510
230610
230620
230640
230700
230710

530410
530420
530440

330110
330111
330200
330201
330210
330211
330310
330311
330410
330411
330500
330501
330510
330511
330600
330601

‘ Motor Type of connection
NEMA 17
M1173020 Unchangeable
M1173021 Unchangeable
M1173030 Unchangeable
M1173031 Unchangeable
M1173040 Unchangeable
M1173041 Unchangeable
NEMA 23
M1233011 Unchangeable
M1233012 Unchangeable
M1233021 Unchangeable
M1233022 Unchangeable
M1233031 Unchangeable
M1233032 Unchangeable
M1233041 Unchangeable
M1233051 Unchangeable
M1233061 Unchangeable
M1233062 Unchangeable
M1233064 Unchangeable
M1233070 Unchangeable
M1233071 Unchangeable
NEMA 24
M1243041 Unchangeable
M1243042 Unchangeable
M1243044 Unchangeable
NEMA 34
M1343011 Bipolar Parallel
M1343011 Bipolar Serie
M1343020 Bipolar Parallel
M1343020 Bipolar Serie
M1343021 Bipolar Parallel
M1343021 Bipolar Seris
M1343031 Bipolar Parallel
M1343031 Bipolar Seris
M1343041 Bipolar Parallel
M1343041 Bipolar Serie
M1343050 Bipolar Parallel
M1343050 Bipolar Serie
M1343051 Bipolar Parallel
M1343051 Bipolar Seris
M1343060 Bipolar Parallel
M1343060 Bipolar Seris

DDS6
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NEMA 42
430100 M1433010 Bipolar Parallel

430101 M1433010 Bipolar Seris
430200 M1433020 Bipolar Parallel
430201 M1433020 Bipolar Seris
430400 M1433040 Bipolar Parallel
430401/ M1433040 Bipolar Serie
NEMA23with Encoder
230410101 M1241E106 Unchangeable
230620101 M1262E106 Unchangeable
230640101 M1264E106 Unchangeable
230700101 M1270E106 Unchangeable
230710101 M1271E106 Unchangeable
NEMA34 with Encoder
330200101 M1320E106 Unchangeable
330201101 M1325E106 Unchangeable
330310101 M1331E106 Unchangeable
330311101 M1336E106 Unchangeable
330500101 M1350E106 Unchangeable
330501101 M1355E106 Unchangeable
330600101 M1360E106 Unchangeable
330601101 M1365E106 Unchangeable

If the motor is not in the table imay havebeen introduced recently. Usually the
CMC code ishownin the datasheetof the motor and on the dedicated pagen
the website If you do not find it you can ask for it writing to
support@lamtechnologies.com

4.1.1.2 Pole_Pairs_ MTRI2310h:03h)
TheobjectPole_Pairs_ MTRDdllows to set the number of motor poles.

The drive uses this information faroperly relate the internal position with the
one of the motor.

In caseof a twophases stepper motor each pole givase to 4 full steps,
therefore a motor of 200 steps/rev (1.8tep angl¢ requiresto set a value equal

to 50 (200 / 4). If, for exampe, your motor has 100 steps/rev, you will set the
value 25 or the value 100 if you are using a motor of 400 steps/rev. (0.9° steps
angle).

4.1.1.3 Resistance_ MTRIIA310h:05h)
The object Resistance_ MTRDmust be compiled with the correct value die
motor phase resigtnce. Each unit is worth 10mOhm (i.e000hm) then, for
example, to set a value &50hm it is necessary to write the value 3505(3
0.01) in the parameter.
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The motor phase resistance is normally specified by the Manufacturer and shown
in the technical datasheet.

Some motors allow more types gfhasesconnectionand in this case it is
necessary to verify for which connection is specified the resistance value and
adapt it to the phase connection chosen to connect the motor to the drive. Th
following tables shows the conversion factors to be used:

Phase connection with which the Connection chosen for the phases
Manufacturer has characterized the Unipolar Bipolar Parallel Bipolar Serie
resistance
Unipolar Not supported 05 2
BipolarParallel Not supported 1 4
BipolarSeries Not supported 0.25 1

For example, if the motor has a characteristic resistance of 2.20hm in unipolar
and is connected to the drive witthe phasesset in bipolar parallel, theobject
Resistance_ MTRDWIll have to be compiled with thealue110 (2.2 * 0.5/ 0.01);
instead, in case of aipolar series connection the value to be inserted in the
objectResistance_ MTRDIll be 440 (2.2 * 2/ 0.01).

If the two-phase motor has 4 wires, it means that the type of phase connection
has been already decided during production and the resistance galefied by
the manufacturer igherefore the one to be written in thebject

Resistance_ MTRDWithout ary further processing.

In the event thatthe value of the resistance is unknown, it is possible to measure
it through an ohmmeter. It is suggested to carry out the measurement with the
phases already connected in the chosen configuration, furthermoreatgsod
idea to average the value through repeated measurersant more motors, if
available.

4.1.1.4 Inductance_ MTRO2310h:06h)

TheobjectInductance_ MTRDMust be filled with the correct value of the motor
phase inductance. Each unit is worth 10uH (i.e. 0.01mH) therefore to set, for
example, a value of 4.2mibu needto write the value 420 (4.2 / 0.0l the
object

Some motors allow more types of phasennection and in this case itnecessary

to verify for which connection is specified the inductance value and adapt it to the
phase connection chosen to connect the motor to the driViee following table
shows the conversion factors to be used:

Phase annection with which the Connection chosen for the phases
Manufacturer has characterized the Unipolar BipolarParallel BipolarSeries
inductance
Unipolar Not supported 1 4
Bipolar Parallel Not supported 1 4
Bipolar Serig Not supported 0.25 1
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If, for example, the motor has a characteristics inductance of 1.6mH in unipolar
and is connected to the drive with the phases in bipolar parallel, you will have to
compile theobjectInductance_MTRD®ith the value 160 (1.6 * 1 / 0.01); instead,

if you choog a bipolar series connection the value to éxtered will be of 640

(1.6 *4/0.01).

If a two-phase motor has 4 wires it means that the type of phase connection has
been already decided during production and the inductance value specified by the
manufacurer is therefore the one to be used for thabject Inductance_ MTRDT
without any further processing

In the event thatthe value of the inductance is unknown, it is possible to measure
it through an inductance meteiVe suggest youto carry out the measrement
with the phases already connected in the configuratidmosenfor the drive,
furthermore it is a goodpractice to average the value through repeated
measurements on more motors, if available.

4.1.1.5 Back EMF_MTRIJ310h:07h)
Theobject Back EMF_MTRDT1nhust be compiled with the value of the counter
electromotive force generated by the motor at a speed of 1000rpm. Each unit is
worth 10mV (i.e. 0.01V) therefore, for example, if the motor generates 25V at
1000rpm you need to write in thebject Back EMAMTRDTthe value 2500 (25 /
0.01).

The counterelectromotive force is normally specified by the manufacturer in the
technical datasheet.

Some motors allow more types of phase connection and in this case it is necessary
to verify for which connection ispscified the value of counteglectromotive

force and adapt it to the phase connection chosen to connect the motor to the
drive. The following table shows the conversion factors to be used:

Phase connection with which the Connection chosen for the phases
Manufacturer has characterized the Unipolar Bipolar Parallel BipolarSeries
counter-electromotive force
Unipolar Not supported 1 2
Bipolar Parallel Not supported 1 2
Bipolar Series Not supported 0.5 1

If, for example, the motor has@unterelectromotive force of 28V at 1000rpm in
unipolar and is connected to the drive with the phases in bipolar parallel, you will
have to compile th@bject Back_EMF_MTRDVith the value 2800 (28 * 1/ 0.01);
instead, if you choose a bipolar seri@section the value to be inserted will be

of 5600 (28 * 2/ 0.01).

If a two-phase motor has 4 wires it means that the type of phase connection has
been already decided during production and the value of the counter
electromotive force generated by the nuw is therefore the one to be used for
the objectBack_EMF_MTRDwWwithout any further processing.
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In the event that the value of the countelectromotive force is unknown, it is
possible to measure it through an AC voltmeter connected to one phase of the
motor and make it rotate at a speed such to produce a BEMF with a frequency of
about 50Hz. Successively you need to compare the voltage value measured at a
speed of 1000rpm using the formula below:

Vbemf = (Vac * 1000) / Mrpm

Where Vbemf is thealueof the counterelectromotive force expressed in Vac

is the measured voltage expressed in V and in the end Mrpm is the speed at which
the motor has been rotated expressed in RPM. If, for example, the motor was
rotated at a speed of 60rpm (to obtain 50Hr)dathe measured voltage value was

of 4.85Vac, the Vbemf value will be equal&0.83 (485 * 1000 / 60) and the
value to be inserted in thebjectBack_EMF_MTRDWill be (80.83/0.01).

Note that the frequency of the BEMF is connected to the motor spéeaugh
the number of poles, according to the following relationship

Fhz = Npl * Mrpm / 60

Where Fhz is the frequency of the BEMF expressed in His M@ number of
motor poles (nordimensional) and Mrpm is the rotation speed of the motor. If,
for exampe, we make rotate a motor of 50 poles (corresponding to a step angle
of 1.8°) at 100rpm we obtain a BEMF frequency equal to about 83.3Hz.

It is suggested to average the value through repeated measurements on more
motors, if available.

4.1.1.6 Rated_Current MTRIY2310h:08h)

46

The object Rated_Current. MTRDmust be compiled with the motor rated
current. Each unit is worth 20mArms (i.e. 0.01 Arms) then to set, for example, a
value of 4.2Arms you need to write the value 420 (4.2 / Ci91he object

The valuewritten in the objectRated_Current_MTRDiiust take into account the
phases connection chosen for the motors that provide more possibilities.
According to the connection chosen for the phases and to the configuration
chosen by the manufacturer to characise the current, it is necessary to
consider one of the scale factors shown in the table below:

Phase connection with which the Connection chosen for the phases
Manufacturer has characterized the Unipolar BipolarParallel BipolarSeries
current
Unipolar Not supported 1.41 0.707
Bipolar Parallel Not supported 1 0.5
Bipolar Series Not supported 2 1

For example, if the manufacturer specifies a phase current of 2A in unipolar
connection and you choose to connect the motor to the drive in bipodaallel, it

IS necessary to set thebject Rated_Current_ MTRDID the value 280 (2 * 1.41 /
0.01).

LAM Technologies

electronic equipment



DDS6

| |
.r/
. 4

~—

(Preliminary)

For example, if the manufacturer specifies a current off@Aa bipolar parallel
connection and the motor is connected to the drive in bipolar parabel,
conversion is needed and thabject Rated_Current_ MTRD®an be set with the
value 200 (2 / 0.01). Instead, if you choose a bipolar series connection the object
will have to be compiled with the value (2 * 0.5/ 0.01).

If a two-phase motor has 4 wires means that the type of phase connection has
been already decided during production and the value of the rated current
specified by the manufacturer is therefore the one to insert in the f@ldrent,
without any further processing.

It is essentialthat the value in theobject Rated Current MTRD3Jorresponds
exactly to the rated current of the motor and it is never used this parameter to set
the working current.The working current of the motor is set through tbéject
3310::03, Current_Max_MTRCNdescribedater.

4.1.1.7 Max_Current. MTRIOZ2310h:09h)

TheobjectMax_Current_ MTRDMmMust be compiled with the maximum current to
which the motor can be supplied. Each unit is worth 10mArms (i.e. 0.01Arms)
then to set, for examplea value of 5.0Arms you nedd write in the parameter

the value 500 (5.0 / 0.01).

In the event that the data is not available, it is suggested to use the same value of
the object2310,:08, Rated Current. MTRDT

The value written in theobject Max_Current. MTRDTnust consider the
connection chosen for the phases for the motors which provide more possibilities.
See previous chapteR@ted_Current MTRDT

4.1.1.8 Rated_Torque MTRIA310h:0AhN)

Theobject Rated_Torque_MTRDfiust be compiled with the static torque value
of the motor when supplied at the rated current. Each unit is worth 20mNm (i.e.
0.01Nm) then to set, for example, a value of 6.8Nm you need to write in the
parameter the value 6800 (6.8 / 0.01).

The static torque value is normally specified by the marnufac in the motor
datasheet and is often callgdolding Torquelf the value is expressed in units of
measurement different from Nm it is possible to convert it through the
coefficients shown in the table below:

Newton Newton Meter Pound Force Inch Ounce Force Inch
Centimeer (N-m) (Ibf-in) (ozfin)
(N-cm)
Newton
Centimetr 1 Ncm 0.01 Nm 0.0885 Ibtin 1.42 oztin
(N-cm)
E\lNe_vnv]t)on Meter 100 Ncm 1 Nm 8.85 Ibfin 142 ozfin
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Pound Force Inch
(Ibf-in)
Ounce Force Inch
(ozfin)

DDS6

11.3 N-cm 0.113 Nm 1 Ibf-in 16 ozfin

0.706 Ncm 0.00706 Nm 0.0625 Ibtin 1 ozfin

Some motors allow more types of phase connection and in this case it is necessary
to verify for which connection is specified the rated torque and adapt it to the
phase connectino chosen to connect the motor to the drive. The following table
shows the conversion factors to be used:

Phase connection with which the

Connection chosen for the phases

Manufacturer has characterized the rate| Unipolar Bipolar Parallel BipolarSeries
statictorque

Unipolar Not supported 1.41 1.41

Bipolar Parallel Not supported 1 1

Bipolar Series Not supported 1 1

For example, if a motor has a rated static torque of 3.1Nm in unipolar and is
connected to the drive with the phases in bipotarallelor in bipolar series, you

will have to compile thebject Rated _Torque_MTRDwWith the value 437 (3.1 *
1.41/0.01).

If a two-phase motor has 4 wires it means that the type of phase connection has
been already decided during production and thalue of Holding Torque
specified by the manufacturer is therefore the obt@ be used without any
further processing

In the event that the value of the motor torque is unknown, it is possible to
measure it through a torquemeter with the phases of thmetor supplied at the
rated current. It is suggested to execute the measurement with the phases
already connected in the configuration chosen for the drive, furthermore it is a
good idea to average the value through repeated measurements on more motors,
if available.

It is essentialthat the value in theobject Rated Torque MTRDdorresponds
exactly o the rated torque of the motor.

4.1.1.9 Max_Speed MTRIHZ310h:0Bh)
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The object Max_Speed_MTRDmust be compiled with the maximum speed
reached by the motor in the application. Each unit is worth 0.1rpm therefore to
set, for example, a value of 600rpm it is necessary to write the value 6000 (600 /
0.1) in the object.
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4.1.2 Runningandidle currentconfiguration
The drive allow to freely define theunning and idle current of the motor to optimally adapt it to the

application.

Therunningcurrent is impressed to the motor during the rotation while titde current is applied to the
motor after the stop. The time from the motostop, after which the current is set to thile value, is

configurable.

e
-

When the motor is provided with Encoder and the drive configured for closed
loop control, you can set the current regulation so that it adapo the load
applied to the motor (object 23AM1, Mode CRR(G

When the current regulation is configured in dynamic mode thaning and idle currert correspond
respectively to the current supplied to the motor in absence of load and to the current at full load (locked

rotor).

The parametes related to the operating current of the motor are within thebject 3310, Motor
Configuration The object is &ord type and is provided wittsubindices Current_Min_ MTRCNF

(3310h:02h)

4.1.2.1 Current_Min_MTRCNF (3310h:02h)

The object Current_Min_MTRCN&#&lows to specify the current applied to the
motor inidle mode.The current is applied after the motor stop passed time
defined by theobjectCurrent_ldle_Delay MTRCH&scribed later.

The object is expressed as a percentage of the mo#ded current Object
2310::08, Rated_Current. MTRDP@nd each unit is equal @.01%. For example, if
you want to set a idle current equal to the 30% of the rated current it is
necessary to write thebject Current_Min_MTRCNWith the value 3000 (30 /
0.01). If the configured motor rated current is for example of 4Arms,idie
current will be equal to 1.2Arms (30864A).

4.1.2.2 Curent_Max_MTRCNB310h:03h)

The object Current_Max_MTRCNd#tows to specify the current applied to the
motor during rotation.

The object is expressed as a percentage of the motor rated current (object
2310::08, Rated_Current MTRDand each unit is e@lito 0.01%. For example,

if you want to set aunning current equal to the 80% of the rated current it is
necessary to write the objedCurrent_Max_MTRCNWFith the value 8000 (80 /
0,01). If the configurg motor rated current is for example of 4Arms, thde
current will be equal to 3.2Arms (80% of 4A).

4.1.2.3 Current_Idle_Delay MTR(SB10h:04h)

The objectCurrent_Idle_Delay MTRCHRIows to specify the waiting time from
the motor stop before thecurrent is set to the value defined by the object
Current_Min_ MRCNF

Each unitis equal to 1ms, therefore setting for example the value 5@ drive
will wait for 500ms from the motor stop befohanginghe phase current.
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4.2 Saving and restoring of default values
The device is able to save many of its objects in thevadatile memory. The dictionary objects that can be
saved are highlighted with the symbsl in the Note field of the table describing the objects itself, as in

the following example:

Mame Mnemonic

PDO Mapping Mote
Maximum Unit
Descrizione

When the value of an object is saved in the nafatile memory it is automatically restored at the power
on or in case oNMT Service Reset Node

By saving a value different from the default one it is possible to adapt the device
to the application witlout the need to configure it each time. Apparently this
seems to be a simplification but it forces to prepare the device (saving the wished
data in the dictionaryobjecty before it can be used in the application. When
there are many applications, or theye updated over time, this forces us to keep
an archive with all the objects values used in each application and in each version
and in the time this can become complex and may cause errors. On the contrary,
making the master to configure the device ateey start it will be possible to
simply install a new device without worrying about anything else. Un this case, in
fact, specific application will initialize the objects with the wished values and
without the possibility of error. Furthermore, if the dee should need to be
replaced, the technical support can simply send a new device without worrying
about the application and the version in which it will be installed.

When possible it is therefore recommended not to use Bavefunction to
modify the default value of the objects. On the contrary, it is recommended to
always initialize every object used in the application with the wished value,
independently from the saving or default. The initialization must be repeated in
case oNMT SrviceResetNode

According to thgCiA301/profile, saving occurs by writing an appropriate key in one of theesubes of
the objectStore Parameter

The dictionary objects can be also restored to the default value writing an appropriate key in one of the
sub-entries of the objecRestore Default Parameters

It is possible to operate on all the dictionary objects or on a subset of tfensingthe appropriate sub
index According to théCiA301/profile the following subsets have been created

T Communication Paramets entry included betweeri00Q, and 1FFk

1 Manufacturer Defined Parameters, entry included betweer2000, and5FFF

1 Application Parameterentry included betweer6000, and 9FFk

50
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' \ The defaults values can be saved or restored only with the motor disabled or in
the NMT status Stoppedor Preoperational Trying the operation with the motor

enabled or in theNMT Operationalstatusan error code answer is received.

"0" At most it is possile to save or restore the default values for 10,000 times.

4.3 Motor Holding Brakes
The drive is able to control theolding brakeof the motor through one of the digital outputs.

Through the objeciOption_ HBRK® is possible to set the drive toontrol the
handle of the brake upon enabling the motor, taking into account &bl 1 SQa
characteristic engaging and disengaging time.

With the brake control enabledby enabling the motor the drive activates
immediately the digital output predisposed to control the break as to release it
and at the same time supplies the motor to maintain it in positidine transition

to the operating state is delayed by the time theake requires to completely
disengage. This time can be freely set through the obgedease Time_ HBRKS

With the brake handling enabde by disabling the motor the drive exits
immediately from the operatingtate and at the same time deactivates the dait
output predisposed for the brake control as #mngageit. The motor remains
powered for the time the brake requires to completely engaghkis time can be
freely set through the objecApplication_Time HBRKS

The following graph shows the temporal relationship between the described

events
Enabling

Brake

Motor Power Supply

Operating Drive

Release Time Apgication Time
(Release_Time_ HBRK (Application_Time_HBRKS
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The objectOption_HBRKIS also useful to enable and set the manual control of
the brake that can intervene in an exclusive way, with respect to the control made
by the drive, and shared.

The manual control can be performed via a digital input that can be set through
the objectHolding_Brake_DIar through thebitO of the object Control_HBRKC

Through the objecBtatus_HBRKI€Cis possible to know in real time the status of
_ the brake andhe status of the associated output.

'0’ When the digital output predisposed to the brake caitis active, the brake is
== considered released.

4.4 Operating Modes
The drive implements many of the operating modes provided by the profile /CiA402/ to meet the most
different applications.

The firmware revision described in this manual supports the fatigwperating modes:

Abbreviation Description
pp Profile position mode
pv Profile velocity mode
tq Torque profile mode
hm Homing mode
ip Interpolated Position

4 We suggest to always verify if there are new firmware revision with new
| //' operating modes or implemented features.

—

The following paragraphs describe the different operating modes with complete examples of
communication. All the examples assume that thivel is started with the default values and successively
configured with the minimum setting described in the previous chapters (motor parametersuanihg

and idlecurrent setting).
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4.4.1 Profile position (pp)

In this mode the drivexecutesa positioning profildy controlling the speed and position of the motor. The
master controllercan command absolute or relativpositioning moreover a buffer and handshake
mechanism allows tehainconsecutivelymultiple positioning with no delays or mterruptions due to the
slow fieldbus communication.

The movement is performed according to the set values of maximum speed, acceleration and deceleration.

The main objects involved in th&rofile positiormode are shown in the table below:

Object assoiatedwith the operativeProfile positiormode
OD Entry Name Unit Description

Data type
PDO

6040, Controlvord Command controlling the FSA.
UINT16
RPDO

6041, Statusvord Provide the status of the FSA
UINT16
RPDO

6060n Modes_of_operation Requested operation mode
INT8
RPDO

6061 Modes_of_operation_display --- Actual operation mode
INT8
TPDO

6062, Position_demandvalue 0.0001rev Provide the demanded position value
INT32
TPDO

6064 Position_actualvalue 0.0001rev Provide theactual value of the position
INT32 measurement device
TPDO

6065 Following_errorwindow 0.0001rev Indicate the configured range of
UINT32 tolerated position values symmetrically
RPDO to the position demand value

6066n Following_error_timeout Ms Indicate the configured time for a
UINT16 following error condition, after that the
RPDO bit 13 of the statusword is set to 1

6067 Position window 0.0001rev Indicate the configured symmetrical
UINT32 range of accepted positions relative to
RPDO target position

6068 Position_windowtime Ms indicate the configured time, during
UINT16 which the actual position within the
RPDO position window is measured

607A, Target position 0.0001rev Indicate the commanded position to
INT32 reach
TPDO

607Dn:01, | Min_software_positionlimit | 0.0001rev Min position range limit
INT32
TPDO

607Dn:02, | Max_software_positionlimit | 0.0001rev Max position range limit
INT32
TPDO
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607k, Max_ profile velocity 0.1rpm Indicate the configured maximal allowe(
UINT32 velocity ineither direction
RPDO

60815 Profile_velocity 0.1rpm Indicate the configured velocity attained
UINT32 at the end of the acceleration ramp. It is
RPDO valid for both directions of motion

6083 Profile_acceleration rpm/s Indicate the configuredcceleration
UINT32
RPDO

6084, Profile_deceleration rpm/s Indicate the configured deceleration
UINT32
RPDO

6085 Quick_stopdeceleration rpm/s Indicate the configured deceleration usg
UINT32 to stop the motor when the quick stop
RPDO function is activated

To activate theProfile positionmode you needto write the object 6060 Modes_of operatiorwith the
value 0%.

The objectControlword allows you to enable or disablethe motor, to cause an absolute or relative
movement andtogether with the objectStatuisword is responsibldor the handshake movement useful
in preparinga newmovement while a positioning i1 progress.

Thefollowingtable shows the objea€ontrolwordandthe meaning of its component bits.

Operative mode
Profile position mode

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
cosp| h fr abrl {csi |nsp |eo |gs |ev |so
ControWword bits organization
Bit Description
15 Reservedsetto 0
14 Reserved, setto 0
13 Reserved, setto 0
12 Reserved, setto 0
11 Reserved, setto 0
10 Reserved, setto 0
9 cosp | Change on setpoint
8 h Halt
7 fr Fault reset
6 abrl | Absolute / Relative
5 csi Change set immediately
4 nsp | New setpoint
3 eo Enable operation
2 gs Quick stop
1 ev Enable voltage
0 SO Switch on
For a complete description on the meaning and use of the bits, refer to the official documen
/CiA301/ and /CiA402/ available on the CAN in Automation (CiA) website at the addps8www.can-
cia.org/
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Thefollowing table shows the obje&tatusvord and the meaning of its component bits.

Operative mode
Profile position mode

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
fe spa |ila |tr rm w sod |[gs |ve |f oe |so |rsto
Statusvord bits organization
Bit Description

15 Reserved, ignore the value
14 Reserved, ignore the value
13 | fe Following error, 1following error
12 | spa | Setpoint acknowledge, INew target accepted0=New target can be set
11 |ila Internal limit active, 1Restriction of one or more parameters fioternal limit
10 | tr Target reached, IFarget position reachedn case oHalt a QuickStop motorhalted
9 rm Remote, 1€ontrolvord executed
8 h Halt, 1=Active request
7 w Warning, 1fresence of one or more warnings
6 sod | Switch on disabled
5 gs Quick stop 0=Quick Stop procedure in progress or concluded
4 ve Voltage enabledl=Power supply applied to the device
3 f Fault 1=Error or Fault procedure in progress or concluded
2 oe Operation enabledl=Motorenabled
1 o] Switched on 1=Power stage of the device powered
0 rsto | Ready to switch gnl=Device ready to supply the power stage
For a complete description on the meaning and use of the bits, refer to the official documen
/CiA301/ and /CiA402/ available on the CAN in AutomatioA)(®ebsite at the addredgtps://www.can-
cia.org/

The minimumstepsrequired to execute gositioningin the Profile positiormode are the configurationof
the motion profile (acceleration, deceleration and standard velocity), the setting of the target position and
the start of the movement through the bitspcontained in the obejcControlword

The described operations can be carried out through the communication objda@®, DO or a
combination of the two. In the following example you use the only SDO protocol to perform a cycle of 5
positionings. At the end of each of the first 2 positionings you must wait for a second, then execute the
other 3 positionings in sequenersing the buffer and the handshake mechanism betw€entrolwordand
Statusword

The drive used in the following example hthe address ORand assumeto have beenstarted with the
default valuesand successivelgonfiguredwith the minimum settings decribed in thepreviouschapters
(Motor parameters andRunning and idle currentonfiguratior). Furthermore, NMTis consideredn the
PreOperational status(default stausafter the power on).

The valusin the Time columrrefer to a bit rate of 250Kbit/s and can vary according to the traffic on the
bus and to the reaction time of the master controller used, as well as to the firmware revision installed in
the drive. The symbod indicates a data flow from the bus to the drive ¥ehthe symbola indicates a

data flow from the drive to the CANopen bus. Témmmunicatiors highlighted in pale blue aréhose
required tocomplete the first positioning, theubsequentines instead show the evolution of the entire
cycle.
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The motioncycle shown in the example provides the rotation of the motor in two clockwise revolutions
followed by a 1 second's break, a rotation ot@unterclockwise revolutions followed by a 1 second's
break and at the end a sequence, with no wait, of one forwaedolution followed by two forward
revolutions following again by one forward revolution. At the end of the cycle the motor will be in the same
starting position

a1
(o)}

'f‘ Time CORBID, Data Description

a (ms)

A 0.0 60D, 23 81 60 00 C4 09 00 00| Profile_velocitypbject setwith 2500 (250rpm)

a 16 58D, 6081 60 00 00 00 00 00

A 64 60D, 23 83 60 00 E8 03 00 00| Profile_accelerationbject set with 1000

a 8.1 58D, 60 83 60 00 00 00 00 00| (1000rpm/s)

A 129 60D, 23 84 60 00 DO 07 00 00| Profile_deceleratiombjectsetwith 2000 000rpm/s)
a 146 58D, 60 84 60 00 00 00 00 00

A 191 60D, 2F 60 60 00 01 00 00 00| Modes of operationobjectsetwith 1 (1 =Profile

a 206 58D, 60 60 60 00 00 00 00 00| position)

A 255 60D, 40 61 60 00 00 00 00 00| ReadingModes of operation_displapbject to check
a 27.1 58D, 4F 61 60 00 01 00 00 00| operating mode 1 active

A 319 60D, 2B 40 60 00 06 00 00 00| Controlword object set with0006, (PDSShutdown)

a 336 58D, 60 40 60 00 00 00 00 00

A 383 60D, 2B 40 60 00 OF 00 00 Controilvord object set withOOOF (Switch on Enable
a 401 58D, 60 40 60 00 00 00 00 00| Operation)

A 447 60D, 40 41 60 00 00 00 00 00| ReadingStatusvord objectwaiting forOperation

a 466 58D, 4B 41 60 00 33 26 00 00| enabledstatus(063%)

A 1101 60D, 40 41 60 00 00 00 00 00| ReadingStatusvord object waiting forOperation

a 1116 58D, 4B 41 60 00 37 06 00 00| enabled statug063%)

A 1151 60D, 23 7A 60 00 20 4E 00 00 Target_positiorobject set with20000 (2complete

a 1166 58D, 60 7A 60 00 00 00 00 00| clockwiserevolutiong

A 1197 60D, 2B 40 60 00 5F 00 00 00| Relative positioning andew setpoint bit set in the
a 1216 58D, 60 40 60 00 00 00 00 00| Controlwordobject(value 005R)

A 1245 60D, 40 41 60 00 00 00 00 00| ReadingStatuswordobject waiting forsetpoint

a 1261 58D, 4B 41 60 00 37 12 00 00| acknowledgébit (value 123y).

A 1285 60D, 2B 40 60 00 4F 00 00 00| Resetnew set pointbit in the Controlvord object

a 1301 58D, 60 40 60 00 00 @ 00 (value 004k,

A 1390 60D, 40 41 60 00 00 00 00 00| Readingstatusvord object waiting forsetpoint

a 1406 58D, 4B 41 60 00 37 02 00 00| acknowledgebit reset(vaue 0237%,)

A X X ReadingStatusvord object waiting forTargetreached
a bit (value 0637%,)

A 7359 60D, 40 41 60 00 00 00 00 00| ReadingStatusvord object waiting forTargetreached
a 7376 58D, 4B 41 60 00 37 02 00 00| bit (value 0637%)

A 7963 60D, 40 41 60 00 00 00 00 00| ReadingStatusvord object waiting forTargetreached
a 7981 58D, 4B 41 60 00 37 06 00 00| bit (value 063 %)

A 18107 60D, 23 7A 60 00 AO 15 FF FR Target_positiorobject set at-60000 (6complete

a 18126 58D, 60 7A 60 00 00 00 00 00| counterclockwise revolutions

A 18192 60D, 2B 40 60 00 5F 00 00 00| Relative positioning andew set pointbit set in the
a 18211 58D, 6040 60 00 00 00 00 00| Controlword object(vaue 005k,)

A 18261 60D, 4041 60 00 00 00 00 00| Readingstatusvord object waiting forsetpoint

a 18276 58D, 4B 41 60 00 37 12 00 00| acknowledgebit (vaue 123%)

A 18325 60D, 2B 40 60 00 4F 00 00 00| Resetnew set poinbit in the Controlword object

=
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a 18341 58D, 6040 60 00 00 00 00 00| (vaue 004F)
A 18390 60D, 4041 60 00 00 00 00 00| ReadingStatusvord object waiting forsetpoint
a 18406 58D, 4B 41 60 00 37 02 00 00| acknowledgebit reset(vaue 023%,)
A X X ReadingStatusvord object waiting forTargetreached
a bit (vaue 063%)
A 34070 60D, 40 41 60 00 00 00 00 00| Readingstatusvord object waiting forTargetreached
a 34085 58D, 4B 41 60 00 37 02 00 00| bit (value 0637)
A 34681 60D, 40 41 60 00 00 00 00 00| Readingstatusvord object waiting forTargetreached
a 34696 58D, 4B 41 60 00 37 06 00 00| bit (value 0637)
A 44789 60D, 23 7A 6000 102D 00 | Target positiorobject set att0000 (1Icomplete
a 44806 58D, 60 7A 60 00 00 00 00 00| clockwise revolutioh
A 44863 60D, 2B 40 60 00 5F 00 00 00| Relative positioning andew set poinbit set in the
a 44881 58D,60 40 60 00 00 00 00 00 | Controlword object (value 005F)
A 44926 60D, 40 41 60 00 00 00 00 00| ReadingStatusvord object waiting forsetpoint
a 44941 58D, 4B 41 60 00 37 12 00 00| acknowledgebit (vaue 1237)
A 44990 60D, 2B 40 60 00 4F 00 00 00| Resemnew set poinbit in the Controlword object
a 45006 58D, 60 40 60 00 00 00 00 00| (vale 004F,)
A 45056 60D, 4041 60 00 00 00 00 00| ReadingStatusvord object waiting forsetpoint
a 45071 58D, 4B 41 60 00 37 02 00 00| acknowledgebit reset(vaue 023%,)
A 45121 60D, 23 740 00 20 4E 00 00 | Target_positiorobject set a20000 (2complete
a 45136 58D, 60 7A 60 00 00 00 00 00| clockwise revolutions
A 45185 60D, 2B 40 60 00 5F 00 00 00| Relative positioning andew set poinbit set in the
a 45201 58D, 60 40 60 00 00 00 00 00| Controlword object (valueD05F,)
A 45250 60D, 40 41 60 00 00 00 00 00| Readingstatusvord object waiting forsetpoint
a 45266 58D, 4B 41 60 00 37 12 00 00| acknowledgebit (vaue 1237)
A 45315 60D, 2B 40 60 00 4F 00 00 00| Resetnew set poinbit in the Controlword object
a 45331 58D, 6040 60 00 00 00 00 00| (vale 004F)
A 45379 60D, 40 41 60 00 00 00 00 00| ReadingStatusvord object waiting forsetpoint
a 45396 58D, 4B 41 60 00 37 12 00 00| acknowledgebit reset(vaue 023%)
A X X ReadingStatusvord object waiting forsetpoint
a acknowledgebit reset(value 023%)
A 48593 60D, 40 41 60 00 00 00 00 00| Readingstatusvord object waiting forsetpoint
a 48611 58D, 4B 41 60 00 37 12 00 00| acknowledgebit reset(vaue 023%)
A 49244 60D, 40 41 60 00 00 00 00 00| Readingstatusvord object waiting forsetpoint
a 49261 58D, 4B 41 60 00 37 02 00 00| acknowledgebit reset(vaue 0237%,)
A 49315 60D, 23 7A 60 00 10 27 00 00| Target_positiorobject set att0000 (1Icomplete
a 49331 58D, 60 7A 60 00 00 00 00 00| clockwiserevolution)
A 49374 60D, 2B 40 60 00 5F 00 00 00 Relative positioning andew set poinbit set in the
a 49391 58D, 60 40 60 00 00 00 00 00| Controlword object(value 005k)
A 49434 60D, 40 41 60 00 00 00 00 ReadingStatusvord object waiting forsetpoint
a 49451 58D, 4B 41 60 00 37 12 00 00| acknowledgebit (value 1237%,)
A 49497 60D, 2B 40 60 00 4F 00 00 00| Resetnew set poinbit in the Controlword object
a 49516 58D, 60 40 60 00 00 @D 00 (value 004F,)
A 49574 60D, 40 41 60 00 00 00 00 00| ReadingStatusvord object waiting forsetpoint
a 49591 58D, 4B 41 60 00 37 12 00 00| acknowledgebit reset(value 0237%)
A X X ReadingStatusvord object waiting forsetpoint
a acknowledgebit reset(value 023 %)
A 55464 60D, 40 41 60 00 00 00 00 00| Readingstatusvord object waiting forset-point
a 55481 58D, 4B 41 60 00 37 12 00 00| acknowledgebit reset(vaue 0237%,)
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56092
56111

60D, 40 41 60 00 00 00 00 00
58D, 4B 41 60 00 37 02 00 00

ReadingStatusvord object waiting forsetpoint
acknowledgebit reset(value 023%)

X

X

ReadingStatusvord object waiting forTargetreached
bit (vaue 063%)

59231
59246

60D, 40 41 60 00 00 00 00 00
58D, 4B 41 60 00 37 02 00 00

ReadindStatusvord object waiting forTargetreached
bit (vaue 063%)

59865
59881

o > [ > o > | o >

60D, 40 41 60 00 00 00 00 00
58D, 4B 41 60 00 37 06 00 00

ReadindStatusvord object waiting forTargetreached
bit (vaue 0637,

In the following example thaame motion cycle previously described is realized using the PDO for the

process data exchange and the SDO protocol for the configuration only.

The TPDOZ2 is used in the default configuration to transmit to the master controllexbjeet Statusword

and the actual position of the motor (objectPosition_actual_valye The RPDO2, also in the default
configuration, is used instead to set th€ontrolword and the position of the motor (object
Target_positioj

The drive used in the following example has taddress Opand remain valid the indications on the initial

status described in the previous example.

'f’ Time CORBID, Data Description

a (ms)

A 00 60D, 23 81 60 00 C4 09 00 00 . o :

5 15 58D. 60 81 60 00 CUD 00 00 Profile_velocitybject set with2500 (250rpm)

A 438 60D, 23 83 60 00 E8 03 00 00 . L .

5 65 58D. 60 83 60 00 00 00 00 00 Profile_accelerationbject set with1000 (1000rpm/s)

A 838 60D, 23 84 60 00 DO 07 00 00 . . :

5 105 58D. 60 84 60 00 GID 00 00 Profile_deceleratiombject set with1000 (1000rpm/s)

A 128 60D, 2F 60 60 00 01 00 00 00| Modes_of operatiombject set withl (1 =Profile

a 145 58D, 60 60 60 00 00 00 00 00| position

A 168 60D, 40 61 60 00 00 00 00 00| ReadingViodes_of_operation_displagbject to check

a 185 58D, 4F 61 60 00 01 00 00 00| operating model active

A 208 60D, 23 00 18 01 8D 01 00 80 :

5 226 58D, 6000 1801000000 00| | DOHIsabled

A 247 60D, 23 01 14 01 OD 03 00 00

5 265 58D, 6001140100 0000 00| - PO2nabled

A 288 60D, 2B 01 18 05 00 00 00 00 :

5 305 58D. 60 01 18 05 00 00 00 00 Event timer TPDO&et to0 (default 2700ms)

A 329 60D, 23 01 18 01 8D 02 00 00

5 345  58D,6001 180100000000 | DOZnabled

A 369 000, 01 0D SetNMTin Startstate

« TPDO2Statusword= 265Q, Position_A. V=0

e eSSl SetPDSn Switch on disablestate
RPDO2Controlword = 0006, Target_positior= 0

A 410 30D, 06 00 00 00 00 00 SetPDSn Shutdownstate

. TPDO2Statusword= 2633, Position_A. V=0

a 431 28D, 31 26 0000 00 00 SetPD3n Ready to switch ostate

A 459 30D, OF 00 00 00 00 00 RPDO2Controlword = 000k, Target_positior= 0

58
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SetPDSn Operation enabledtate

a 482

28D, 33 26 00 00 00 00

TPDO2Statusword= 2633, Position_A. V=0
Set PDSn Switched orstate

64.1

Q

28D, 37 06 00 00 00 00

TPDO2Statusword= 063%, Position_A. V=0
SetPDSn Operation enabledtate

A 770

30D, S5F 00 20 4E 00 00

RPDO2Controlword = 005k, Target_positior= 20000
Quote and relative positioning seteW set pointbit =
1

78.7

Q¢

28D, 37 12 00 00 00 00

TPDO2Statusword= 1237, Position_A. V=0
Set-point acknowledgdit = 1

A 817

30D, 4F 00 20 4E 00 00

RPDO2Controlword = 004k, Target_positior= 20000
SetNew set pointit = 0

836

Q¢

28D, 37 02 02 00 00 00

TPDO2Statusword= 0237%, Position_A. V=0
Set-point acknowledgéit = 0

7396

Q

28D, 37 06 17 4E 00 00

TPDO2Statusword=0637,, Position_A. V& 19991
Targetreachedbit = 1

A 17677

30D, 5F 00 AO 15 FF FF

RPDO2Controlvord = 005k, Target_Positiorr -
60000

Quote and relative positioning setlew set pointbit
=1

a 17696

28D, 37 12 20 4E 00 00

TPDO2Statusword= 123%, Position_A. V& 20000
Set-point acknowledgdit = 1

A 17755

30D, 4F 00 AO 15 FF FF

RPDO2Controlvord = 004k, Target_position= -
60000
SetNew set pointit =0

a 17771

28D, 37 02 1C 4E 00 00

TPDO2Statusword= 0237%, Position_A. V& 19996
Set-point acknowledgédit = 0

a 33901

28D, 37 06 CA 63 FF FF

TPDO2Statusword= 063%, Position_A. V=-39990
Targetreachedbit =1

A 43979

30D, 5F 00 10 27 00 00

RPDO2Controlword= 005k, Target_position= 10000
Quote and relative positioning setlew set pointit =
1

43997

¢

28D, 37 12 CO 63 FF FF

TPDO2Statusword= 063%, Position_A. V=-40000
Set-point acknowledgéit = 1

A 44063

30D, 4F 00 10 27 00 00

RPDO2Controvord = 004k, Target_position= 10000
SetNew set pointit = 0

44081

Qc

28D, 37 02 C6 63 FF FF

TPDO2Statusword= 0237, Position_A. V=-39994
Set-point acknowledgédit = 0

44130

>

30D, 5F 00 20 4E 00 00

RPDO2Controlword = 005k, Target_positior= 20000
Quote and relative position sellew set pointbit = 1

44146

¢

28D, 37 12 D2 63 FF FF

TPDO2Statusword= 0237, Position_A. \+-39982
Set-point acknowledgdit = 1

A 44195

30D, 4F 00 20 4E 00 00

RPDO2Controlword = 004k, Target_position= 20000
New set pointbit =0

48211

¢

28D, 37 02 C7 8A FF FF

TPDO2Statusword= 023%, Position_A. V=-30009
Set-point acknowledgédit = 0

A 48223

30D, 5F 00 10 27 00 00

RPDO2Controlword = 005k, Target_position= 10000
Quote and relative positioning setlew set pointit =
1

a 48241

28D, 37 12 DO 8A FF FF

TPDO2Statusword= 123%, Position_A._ V=-30000
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Set-point acknowledgédit = 1

Set New set poinbit =0

RPDO2Controlvord = 004k, Target_Positiorr 20000
Setnew set poinbit =0

TPDO2Statusword = 023%, Position_A. V=-10008
Set-point acknowledgédit = 0

TPDO2Statusword = 023%, Position_A. V=-9
Targetreachedbit = 1

A 48309 30D, 4F 00 10 27 00 00

a 54676 28D, 37 02 E8 D8 FF FF

58736 28D, 37 06 F7 FF FF FF

oY

Note that the bitTargetreachedbecomes active before reaching tbemmandedposition because of the

object Position_windowthat by defaultis seto @I £ dzS mn® Ly (GKA& ¢l & GKS Y2i
(bit Targetreached= 1) each time the difference between tlagetual position and thecommandedone is

lessthan 10 in absolute valudf you want to have the biTargetreachedactive at the raching of the

exact target position it is sufficient to set the objéubsition_windowequal to 0.
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4.4.2 Profile velocity mode (pv)

In this mode the drive controls the motor in speed, always according to the set acceleration and
deceleration ramps. The master controller can update the velocity target simply updating the object
Target_velocity.

Two bits contained in the obje@tatuswad inform the master about thestatus of the motoy the bit
Targetreached becomes active when the mot@ctual speedapproximates the target velocity of a value
lower than the objectelocity _window, while the bitSpeedoecomes active when the motor tates at a
speed higher, in absolute value, than the objeetocity threshold.

The main objects involved in th&rofile velocitynode are shown in the table below:

Object associateaviththe operativeProfilevelocitymode
OD Entry Name Unit Description

Data type
PDO

6040, Controlvord Command controlling the FSA.
UINT16
RPDO

60415 Statusword Provide the status of the FSA
UINT16
RPDO

6060n Mode_of_operation Requested operation mode
INT8
RPDO

6061 Mode_of_operation_display | --- Actual operation mode
INT8
TPDO

606Dy Velocity window 0.1rpm Indicate the configured velocity window
UINTL6
RPDO

606En Velocity window_time ms Indicate the configured velocity window
UINT16 time
RPDO

6068, Velocity_demand_value 0.1rpm Providethe output value of the trajectory
INT32 generator
TPDO

606G, Velocity _actual_value 0.1rpm Provide the actual velocity value
INT32
TPDO

606F, Velocity_threshold 0.1rpm Indicate the configured velocity thresho
UINT16
RPDO

6070n Velocity threshold_time ms Indicate the configured velocity thresho
UINT16 time
RPDO

607k, Max_profile_velocity 0.1rpm Indicate the configured maximal allowe
UINT32 velocity in either direction
RPDO

6083x Profile_acceleration rpm/s Indicate the configuredcceleration
UINT32
RPDO

6084 Profile_deceleration rpm/s Indicate the configured deceleration
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UINT32
RPDO

6085 Quick_stop_deceleration rpm/s Indicate the configured deceleration use
UINT32 to stop the motor when the quick stop
RPDO function is activated

60F&, Max_slippage 0,1rpm Indicate the configured maximal slippag
INT32
TPDO

60FHm Target_velocity 0.1rpm Indicate the configured target velocity
INT32
TPDO

To activate theProfile velocitymode you need towrite the object 6060 Modes_of _operatiorwith the
value 03.

The objectControlwordallowsyou to enable or disablehe motor while the objectStatuswordprovides
information on the status of the motor and the movement in progress.

The following table shows the obje€ontrolword and the meaning of its component bits.

Operative mode
Profilevelocitymode

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
h fr e0 |Qgs |ev |so

Controlvord bits organization

Bit Description
15 Reserved, setto 0
14 Reserved, setto 0
13 Reservedset to 0
12 Reserved, setto 0
11 Reserved, setto 0
10 Reserved, setto 0
9 Reserved, setto 0
8 h Halt
7 fr Fault reset
6 Reserved, setto 0
5 Reserved, setto 0
4 Reserved, setto 0
3 eo Enable operation
2 gs Quick stop
1 ev Enablevoltage
0 SO0 Switch on

For a complete description on the meaning and use of the bits, refer to the official documen
/CiA301/ and /CiA402/ available on the CAN in Automation (CiA) website at the adtesswww.can-

cia.org/
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The following table shows the objeBtatuswordand the meaning of its component bits.

Operative mode
Profilevelocitymode

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
mse | spd |ila |tr rm w sod lgs |ve |f oe |so |rsto

Statusword bits organization

Bit Description
15 Rerserved, ignore the value
14 Rerserved, ignore the value
13 | mse | Max slippage error, delocity error
12 | spd | Speed is equal 0, 1=motbalted
11 |ila Internal limit active, 1Restriction of one or more parameters fioternal limit
10 | tr Target reached, IFarget position reached. In caseHdilt a QuickStopmotor halted
9 rm Remote, 1€ontrolword executed
8 h Halt, 1=Active request
7 w Warning, 1Presence of one or more warnings
6 sod | Switch on disabled
5 gs Quick stop, 0=Quick Stqguwocedure in progress or concluded
4 ve Voltage enabled, 1Rower supply applied to the device
3 f Fault, 1£Error or Fault procedure in progress or concluded
2 oe Operation enabled1=Motor enabled
1 o] Switched on, 1Rowerstage of the device powered
0 rsto | Ready to switch on, Device ready to supply the power stage

For a complete description on the meaning and use of the bits, refer to the official documen
/CiA301/ and /CiA402/ available on the CAN in AutomatioA)(®ebsite at the addredgtps://www.can-

cia.org/

The minimum steps required to rotate the motor in tReofile velocitynode are the configuration of the
motion profile (acceleration and deceleration) and the setting of the target velocity. This can be carried out
through the communication objects SDO, PDO or a combination of the two. In the following example you
use theonly SDO protocol to set 3 different speeds. Each speed is maintained active for 3 seconds.

The drive used in the following example has the addressa®b assumes to have been started with the
default values and successively configured with the mininsattings described in the previous chapters
(Motor parameters andRunning and idle current configuration). Furthermore, NMT is considered in the
PreOperationalstatus (default status after the power on).

The values in the Time columns refer to arhie of 250Kbit/s and can vary according to the traffic on the
bus and to the reaction time of the master controller used, as well as to the firmware revision installed in
the drive. The symbd), indicates a data flow from the bus to the drive while thembola indicates a

data flow from the drive to the CANopen buBhe communications highlighted in pale blue are those
required to reach the first speed, the subsequent lines, instead, show the evolution of the entireTdele.
motion cycle shown in thexample provides the rotation of the motor at 3 different speeds lasting 3
seconds each.
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'g‘ Irlnrgt)a COBRBID, Data Description

A 0.0 60D, 23 83 60 00 E8 03 00 00| Profile_accelerationbjectsetwith 1000 (1000rpm/s)
a 19 58D, 60 83 60 00 00 00 00 00

A 5.2 60D, 23 84 60 00 DO 07 00 00| Profile_deceleratiombjectsetwith 2000 (2000rpm/s)
a 6.9 58D, 60 84 60 00 00 00 00 00

A 104 60D, 2F 60 60 00 03 00 00 00| Modes_of_operatiombjectsetwith 3 (3 =

a 119 58D, 60 60 60 00 00 @D 00 Profile_velocity

A 156 60D, 40 61 60 00 00 00 00 00| ReadingMiodes_of_operation_displaybject to check
a 174 58D, 4F 61 60 00 03 00 00 00| operating mode 3 active

A 230 60D, 2B 40 60 00 06 00 00 00| Controlword objectsetwith 0006, (Shutdown)

a 244 58D, 6040 60 00 00 00 00 00

A 289 60D, 2B 40 60 00 OF 00 00 00 Controlword objectsetwith 000F (Switch on + enablg
a 304 58D, 60 40 60 00 00 00 00 00| operation)

A 342 60D, 40 41 60 00 00 00 00 00| Readingstatusword object waiting forOperation

a 359 58D, 4B 41 60 00 33 32 00 00| enabledstate (1637)

A 999 60D, 40 41 60 00 00 00 00 00| ReadingStatuswordobject waiting forOperation

a 1014 58D, 4B 41 60 00 37 16 00 00| enabledstate (1637)

A 1055 60D, 23 FF 60 00 2C 01 00 09 Target velocityobjectset with300 B0rpm

a 1074 58D, 60 FF 60 00 00 00 00 00| counterclockwisg

A 1106 60D, 40 41 60 00 00 00 00 00| ReadingStatuswordobject waiting forTargetreached
a 1124 58D, 4B 41 60 00 37 12 00 00| bit (value 0637,

A 1615 60D, 40 41 600 00 00 00 00 | ReadingStatuswordobject waiting forTargetreached
a 1634 58D, 4B 41 60 00 37 06 00 00| bit (value 0637)

A 31725 60D, 23 FF 60 00 48 F4 FF FR Target_velocitypbjectset with-3000 (300rpm

a 31744 58D, 60 FF 60 G 00 00 00 | counterclockwisg

A 31781 60D, 40 41 60 00 00 00 00 00| ReadingStatuswordobject waiting forTargetreached
a 31799 58D, 4B 41 60 00 37 02 00 00| bit (vaue 0637)

A X X ReadingStatuswordobject waiting forTargetreached
a bit (vaue 063%)

A 34292 60D, 40 41 60 00 00 00 00 00| ReadingStatuswordobject waiting forTargetreached
a 34309 58D, 4B 41 60 00 37 02 00 00| bit (vaue 063%)

A 34930 60D, 4041 60 00 00 00 00 00| Readingstatuswordobject waiting forTargetreached
a 34949 58D, 4B 41 60 00 37 06 00 00| bit (vaue 0637)

A 65037 60D, 23 FF 60 00 DO 07 00 0Q Target_velocitybjectset with2000 (200rpm

a 65054 58D, 60 FF 60 00 00 00 00 00| clockwisg

A 65078 60D, 4041 60 00 00 00 00 00| Readingstatuswordobject waiting forTargetreached
a 65094 58D, 4B 41 60 00 37 02 00 00| bit (value 0637%)

A X X ReadingStatuswordobject waiting forTargetreached
a bit (value 063%)

A 68179 60D, 40 41 60 00 00 00 00 00| ReadingStatuswordobject waiting forTargetreached
a 68199 58D, 4B 41 60 00 37 02 00 00| bit (value 0637%)

A 68831 60D, 4041 60 00 00 00 00 00| ReadingStatuswordobject waiting forTargetreached
a 68848 58D, 4B 41 60 00 37 06 00 00| bit (value 0637%)

A 98928 60D, 23 FF 60 00 00 00 00 00| Target_velocitpbjectset withO (Orpm)

a 98944 58D, 60 FF 60 00 00 00 00 00

A 99004 60D, 4041 60 00 00 00 00 00| Readingstatuswordobject waiting forTargetreached
a 99019 58D, 4B 41 60 00 37 02 00 00| and Speedit (vale 1637%)

A 99627 60D,40 41 60 00 00 00 00 00 | ReadingStatuswordobject waiting forTargetreached
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58D, 4B 41 60 00 37 02 00 00

and Speedit (value 1637,)

99866
99883

60D, 40 41 60 00 00 00 00 00
58D, 4B 41 60 00 37 02 00 00

ReadingStatuswordobject waiting forTargetreached
and Speedit (vaue 163%)

100228
100244

o 3> [ e 3> | o

60D, 40 41 60 00 00 00 00 00
58D, 4B 41 60 00 37 16 00 00

ReadingStatuswordobject waiting forTargetreached
ande Speedit (value 1637%)

In the following example the sammotion cycle previously described is realized using the PDO for the

process data exchange and the SDO protocol for the configuration only.

TheTPDQ@ is used in the default configuration to transmit to the master controller the obgtatusword
and the actial speed of the motor(object Velocity actual_valye The RPD@, also in the default
configuration, is used instead to set t@mntrolvord and the speed of the motofobject Target_velocity.

The drive used in the following example has the add@3sand remain valid the indications on the initial
status described in the previous example.

'f* Time CORBID, Data Description

a (ms)

A 0.0 60D, 23 83 60 00 E8 03 00 0Q Profile_accelerationbject set with1000 (1000rpm/s)

a 19 58D, 6083 60 00 00 00 00 00

A 3.6 60D, 23 84 60 00 DO 07 00 0Q Profile_deceleratiombject set with2000 (2000rpm/s)

a 54 58D, 60 84 60 00 00 00 00 00

A 6.6 60D, 2F 60 60 00 03 00 00 00 Modes_of_operatiombject set with3 (3 =

a 8.4 58D, 60 60 60 00 00 00 00 Profile_velocity

A 9.8 60D, 40 61 60 00 00 00 00 00| ReadingViodes_of_operation_displaybject to check

a 114 58D, 4F 61 60 00 03 00 00 0Q operating mode3 ective
125 60D, 23 00 18 01 8D 01 00 80 .

2 144 58D, 6000 18 01 00 00 00 00| '~ POHisabled
158 60D,23 02 14 01 0D 04 00 00

2 174 58D, 60 02 14 01 00 00 00 0| RFPO&nabled

2 22451 ggg ég 822 1l§ 855 88 88 88 88 Event timer TPD®set to0 (default 2100ms)
216 60D, 23 02 18 01 8D 03 00 00

2 234 58D, 6002 18 01 00 00 00 00| | DO#Nabled

A 470 000, 01 0D SetNMTin the Startstate

5 TPD@, Statusvord =3250,, Velocity A._ V=0
485 38D, 50 32 00 00 00 00 SetPDSn Switch on disablestate

A RPDQ@, Controlword = 0006, Target Velocity= 0
498 40D, 06 00 00 00 00 00 SetPD39n Shutdownstate

5 TPDQ@, Statusword = 3231, Velocity A._ V=0
520 38D, 31 32 00 00 00 00 SetPDSn Ready to switch ostate

A RPDG@, Controlword = 000k, Target_Velocity O
53.7 40D, OF 00 00 00 00 00 SetPDSn Operation enabledtate

5 TPDG@, Statusword =3233,, Velocity A._V.=0
560 38D, 333200 00 00 00 St PDSn Switched orstate

5 TPDO3Statusvord = 3633, Velocity A._ V=0
715 38D, 33 36 00 00 00 00 SetPD3n Switchedon state

3 TPDO3Statusvord = 163%, Velocity A._ V=0
720 38D, 37 16 00 00 00 00 St PDSn Operation enabledtate

A 739 40D, OF 00 2C 01 00 00 RPDO3Controlword = 000k, Target_velocity= 300
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5 TPDO3Statusvord = 123%, Velocity A. V=0
755 38D, 37 12 00 00 00 00 Targetreachedbit = 0,Speedit =1
5 TPDO3Statusvord = 023%, Velocity A. V=68
825 38D, 37 02 44 00 00 00 (6.8rpm) Targetreachedbit = 0,Speedit = 0
5 TPDOSStatusvord = 063%, Velocity_A._V= 208
965 38D, 37 06 DO 00 00 00 (208rpm) Targetreachedbit = 1,Speechit = 0
A RPDO3Controlword = 000k, Target_velocity= 3000
31004 40D, OF 00 B8 0B 00 00 (300rpm)
5 TPDOSStatusvord = 023%, Velocity_A._V= 300
31019 38D, 37 02 2C 01 00 00 (30rpm)Targetreachedbit = 0,Speedit =0
X TPDOSStatusvord = 063%, Velocity_A._V= 2902
33624 38D, 37 06 56 0B 00 00 (290.2rpm) Targetreachedbit = 1,Speedit = 0
A RPDO3Controlvord = 000k, Target_velocity= 2000
63696 40D, OF 00 DO 07 00 00 (200rpm)
5 TPDO3Statusvord = 023%, Velocity A. V= 300
63715 38D, 37 02 B8 0B 00 00 (300rpm) Targetreachedbit = 0,Speedbit = 0
5 TPDO3Statusvord = 063%, Velocity A. V=2084
64175 38D, 37 06 24 08 00 00 (208.4rpm) Targetreachedbit = 1,Speedbit = 0
A RPDO3Controlword = 000k, Target_velocity 0
94218 40D, OF 00 00 00 00 00 (Orpm)
5 TPDOSStatusvord = 023%, Velocity_A._V=2000
94235 38D, 37 02 DO 07 00 00 (30rpm)Targetreachedbit = 0,Speedit = 0
5 TPDO3Statusvord = 063%, Velocity A. V=84
95195 38D, 37 06 54 00 00 00 (8.4rpm) Targetreachedbit = 1,Speedit=0
5 TPDO3Statusvord = 1637, Velocity A. V=44
95215 38D, 37 16 2C 00 00 00 (4.4rpm) Targetreachedbit = 1,Speedit=1

Note that thebit Targetreachedbecomes active before reaching the commanded speed because of the
objectVelocity windowthat by default is settovalug00.Ly G KA a ¢l & GKS Y2:0G2N) Aa
(bit Targetreached= 1)each time the difference between the actual speed and the commanded one is less
than 100 in absolute value. If you want to have the Biargetreachedactive at the reaching of the exact
target velocity, it is sufficient to set the obje¢elocity windowequal to0.

Also the commutation threshold of the biSpeed can be modified operating on the object
Velocity_thresholdthat in the exampe is set to 60. In this way the motor is considered stopped3péed

= 1) each time the actual speed of the motor is lower than 60 in absolute value. If you want to have the bit
Speedactive only when the speed is exactly equal to O it is sufficiesetahe object Velocity_threshold

equal to 0.
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4.4.3 Profile torque modétq)

The Profile torque modean be used only when the motor is equipped with encoder and allows you to
control the torque available at the motor shaft. The master controller can set the torque updating the
object Target_torque The torque variation on the motor shaft always oscaccording to the ramp set
through the objectTorque slope

In this mode the speed of the motor is limited only by the maximum one allowed by the motor itself and by
the value of the object 2330B, Max_Speed_ MTRDT

The main objects involved in th&rdile torquemode are shown in the table below:

Objects associatedith the operativeProfile positiormode
OD Entry Name Unit Description
Data type
PDO
6040, Controlword Command controlling the FSA.
UINT16
RPDO
60415, Statusword Provide the status of the FSA
UINT16
RPDO
6060 Modes_of operation Requested operation mode
INT8
RPDO
6061 Modes_of operation_display --- Actual operation mode
INT8
TPDO
6071 Target_torque 0.1% Indicate the configured input value for
INT16 the torquecontroller
RPDO
6077 Torque_actual_value 0.1% Provide the actual value of the availablg
INT16 torque on motor shaft
TPDO
6087n Torque_slope 0.1%l/s Indicate the configured rate of change ¢
UINT32 torque
TPDO

To activate theProfiletorque mode you need to write the objedlodes_of operatio606Q,) with the
value04y,.

The objectControlwordallows you to enable or disable the motor while the obj&tatuswordprovides
information on the status of the motor and the movement in progress.

The following table shows the obje@ontrolwordand the meaning of its component bits

Operative mode
Profiletorquemode

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
h fr eo |Qgs |ev |so

Controlwordbits organization |
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Bit Description
15 Reserved, set t®
14 Reserved, setto 0
13 Reserved, setto 0
12 Reserved, setto 0
11 Reserved, setto 0
10 Reserved, setto 0
9 Reserved, setto 0
8 h Halt
7 fr Fault reset
6 Reserved, setto 0
5 Reserved, setto 0
4 Reserved, setto 0
3 €eo Enableoperation
2 gs Quick stop
1 ev Enable voltage
0 o] Switch on
For a complete description on the meaning and use of the bits, refer to the official documen
/CiA301/ and /CiA402/ available on the CAN in Automation (CiA) website at the adtresswww.can-
cia.org/

The following table shows the objeStatuswordand the meaning of its component bits.

Operative mode
Profiletorquemode

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

ila | tr rm w sod lgs |ve |f oe |so |rsto
Statuswordbits organization
Bit Description

15 Reserved, ignore the value

14 Reserved, ignore the value

13 Reserved, ignore the value

12 Reserved, ignore the value

11 |ila Internal limit active, 1Restriction of one or more parameteif@r internal limit

10 | tr Target reached, IFarget position reachedin case ofHalt null torque. In case o

QuickStopmotor stopped

9 rm Remote, 1€ontroword executed

8 h Halt, 1=Active request

7 w Warning, 1Presence of one or more warnings

6 sod | Switch on disabled

5 gs Quick stop, 0=Quick Stqguocedure in progress or concluded

4 ve Voltage enabled, 1Rower supply applied to the device

3 f Fault, 1£Error or Fault procedure in progress or concluded

2 oe Operation enabled1=Motor enabled

1 SO Switched on, 1Rower stage of the device powered

0 rsto | Ready to switch on, Device ready to supply the power stage

For a complete description on the meaning and use of the bits, refer to the official documen

/CiA301/ and /CiA402/ available on the CAN in Automation (CiA) website at the addps8www.can-

cia.org/
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The minimum steps required to regulate the torque to the motor shaft inRefile torquemode are the
configuration of the ramp and the setting of the target torque. This can be done through the
communication objectSDO, PDOr a combination of the two. In the following example you use the only
SDO protocol to set 2 different torque valueack value is maintained for 3 seconds.

The drive used in the following example has the addf#3sand assumes to have been started with the
default values and successively configureith the minimum settings described in the previous chapters
(Motor parameters and Running and idle current configuratiofyrthermore, it is necessary that the
motor encoder is correctly configured through the obje2830,:01, Configuration_ ENCMTahd 2330,:02,
CPR_ENCMTE&Nd activated the encoder feedback through theembp410,:01, Feedback MTNSTIA the
end, NMT is considered in tlire Operationalstatus(default status after the power on)

The values in the Time column refer to a bit rate260Kbit/sand can vary according to the traffic on the
bus and to the reaction time of the master controller used, as well as to to the firmware revision installed in
the drive. The symbod indicates a data flow from the bus to the drive while the symiboindicates a

data flow from the drive to the CANopen buBhe communications highlighted in pale blue are those
required to reach the first torque value, the subsequent lines, instead, show the evolution of the entire
cycle. The cycle shown in the example provitles setting of the torque to motor shaft at 2 different
values, lasting 3 seconds each.

'f’ Time COBID, Data Description

a (ms)

A 0.0 60D, 23 87 60 00 F4 01 00 00| Torque_slopeobject set with500 (50%variationin 1
a 15 58D, 60 87 60 00 00 @® 00 second)

A 5.2 60D, 2B 10 23 0B B8 0B 00 0( Max_Speed_Motor_Databject set with3000

a 7.0 58D, 60 10 23 0B 00 00 00 00| (300rpm)

A 9.6 60D, 2F 60 60 00 04 00 00 00| Mode_of operatiorobject set with4 (4 =

a 115 58D, 60 60 60 00 00 @D 00 Profile_torque

A 214 60D, 40 61 60 00 00 00 00 00| ReadingMode_of operation_displagbject to check
a 230 58D, 4F 61 60 00 04 00 00 00| operating mode4 ective

A 25.7 60D, 2B 40 60 00 06 00 00 00| Controlword object set with0006, (Shutdown)

a 275 58D, 60 4@0 00 00 00 00 00

A 300 60D, 2B 40 60 00 OF 00 00 00| Controlword object set withOOOF (Switch on + enablg
a 320 58D, 60 40 60 00 00 00 00 00| operation)

A 345 60D, 40 41 60 00 00 00 00 00| ReadingStatusvword object waiting forOperation

a 360 58D, 4B 41 60 00 33 02 00 00| enabledstate (0637)

A X X ReadingStatusword object waiting forOperation

a enabledstate (063%)

A 5105 60D, 40 41 60 00 00 00 00 00| ReadingStatusword object waiting forOperation

a 5120 58D,4B 41 60 00 33 02 00 00 | enabledstate (063%)

A 5785 60D, 40 41 60 00 00 00 00 00| ReadingStatusword object waiting forOperation

a 5800 58D, 4B 41 60 00 37 06 00 00| enabledstate (0637,)

A 5866 60D, 2B 71 60 00 C8 00 00 00 Target_torqueobject set t0200 (20%of ratedtorque)
a 5885 58D, 60 71 60 00 00 00 00 00

A 5929 60D, 40 41 60 00 00 00 00 00| ReadingStatusword object waiting forTargetreached
a 5944 58D, 4B 41 60 00 37 02 00 00| bit (vale 0637

A X X ReadingStatusword object waiting forTargetreached
a bit (vaue 063%,)

A 9483 60D, 40 41 60 00 00 00 00 00| Readingstatusword object waiting forTarget

a 9500 58D, 4B 41 60 00 37 02 00 00| reachedbit (vaue 0637)
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A 10160 60D, 40 41 60 00 00 00 00 00| ReadingStatusvord object waiting forTargetreached
a 10175 58D, 4B 41 60 00 37 06 00 00| bit (vaue 0637%)

A 40609 60D, 2B 71 60 00 F4 01 00 00| Target_torqueobject set t0200 (20%of rated torqué
a 40625 58D, 60 71 60 00 00 00 00 00

A 40684 60D, 4041 60 00 00 00 00 00| ReadingStatusword object waiting forTargetreached
a 40700 58D, 4B 41 60 00 37 02 00 00| bit (value 0637)

A X X ReadingStatusword object waiting forTargetreached
a bit (value 063%,)

A 46513 60D, 40 41 60 00 00 00 00 00| ReadingStatusvord object waiting forTargetreached
a 46530 58D, 4B 41 60 00 37 02 00 00| bit (vaue 063%,)

A 47135 60D, 40 41 60 00 00 00 00 00| ReadingStatusvord object waiting forTargetreached
a 47155 58D, 4B 41 60 00 37 06 00 00| bit (value 063%,)

A 77271 60D,2B 71 60 00 00 00 00 00 | Target_torqueobject set withO (0%of nominal

a 77289 58D, 60 71 60 00 00 00 00 00| torque)

A 77345 60D, 40 41 60 00 00 00 00 00| Readingstatusvord object waiting forTargetreached
a 77359 58D, 4B 41 60 087 02 00 00 | bit (value 063%)

A X X Target_positiorobject set withO (Orpm)

a

A 86979 60D, 40 41 60 00 00 00 00 00| ReadingStatusword object waiting forTargetreached
a 86994 58D, 4B 41 60 00 37 02 00 00| bit (value 0637%)

A 87636 60D, 4041 60 00 00 00 00 00| ReadingStatusword object waiting forTargetreached
a 87654 58D, 4B 41 60 00 37 06 00 00| bit (value 0637%)

In the following example the same cycle previously described is realized using the PDO for the process data
exchange and the SDO protocol tbe configuration only.

The TPD@ is used to transmit to the master controller the objeStatuswordand the actual torque
available on the motor shaft (objectorque actual_valug¢ The RPD@ is used instead to set the
Controlwordand the target torqugobject Target_torqug.

The drive used in the example has addr@&s and remain valid the indications on the initial status
described in previous example.

'f’ Time COBID, Data Description
a (ms)
A 0.0 60D, 2387 60 00 F4 01 00 0Q Torque_slop®bject set with500 (50%variation in 1
a 1.8 58D, 60 87 60 00 00 00 00 00| second
A 228 60D, 2B 10 23 0B B8 0B 00 0 Max_Speed_NIRDTobject set with3000 (300rpm)
a 243 58D, 60 10 23 0B 00 00 00 0(Q
A 278 60D, 23 00 18 01 8D 01 00 80 TPDOMisabled
a 293 58D, 60 00 18 01 00 00 00 00,
A 327 60D, 2303 14 01 0D 05 00 80 RPDO4lisabled
a 343 58D, 60 03 14 01 00 00 00 00
A 37.7 60D, 2F 03 14 02 FF 00 00 0C¢ Transmission typ@55set (0xFF)
a 39.3 58D, 60 03 14 02 00 00 00 00
A 432 60D, 2F 03 16 00 00 00 00 00 Set number of elements mapped O
a 448 58D, 60 03 16 00 00 00 00 00
70
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A 484 60D, 23 03 16 01 10 00 40 60| Controlwordmapping inRPDO4
a 498 58D, 60 03 16 01 00 00 00 00
A 536 60D, 23 03 16 02 10 00 71 60 Target_torquemapping inRPDO4
a 553 58D, 60 03 16 02 00 00 00 00
A 588 60D, 2F 03 16 00 02 00 00 00 Set number of elements mapped to 2
a 60.3 58D, 60 03 16 00 00 00 00 00,
A 641 60D, 23 03 14 01 0D 05 00 0 RPDO4nabled
a 658 58D, 60 03 14 01 00 00 00 00
A 695 60D, 23 03 18 01 8D 04 00 8¢ TPDO4lisabled
a 713 58D, 60 03 18 01 00 00 00 00
A 749 60D, 2F 03 18 02 FF 00 00 0 Transmission typ@55set (OxFF)
a 768 58D, 60 03 18 02 00 00 00 00
A 802 60D, 2F 03 1A 00 00 00 00 0Q Set number of elements mapped to 0
a 818 58D, 60 03 1A 00 00 00 00 0d
A 850 60D, 2303 1A 01 1000 41 60 Statuswordmapping inTPDO4
a 868 58D, 60 03 1A 01 00 00 00 0Q
A 90.7 60D, 23 03 1A 02 10 00 77 60 Torque_actual_valumapping inTPDO4
a 923 58D, 60 03 1A 02 00 00 00 0@
A 95.1 60D, 2F 03 1A 00 02 00 00 04 Set number of elements mapped o
a 968 58D, 60 03 1A 00 00 00 00 0Q
A 992 60D, 2303 18 01 8D 04 00 00 TPDO4nabled
a 1008 58D, 60 03 18 01 00 00 00 00|
A 1035 60D, 2F 60 00 04 00 00 00 | Modes_of_operatiombject set with4 (4 =
a 1053 58D, 60 60 60 00 00 00 00 00| Profile_torque
A 1083 60D, 40 61 60 00 00 00 00 00| ReadingModes_of operation_displaybject to check
a 1098 58D, 4F 61 60 00 @D 00 00 | operating mode 4 active
A 1119 000, 01 0D SetNMTin Startstate
X TPDO4Statusword= 025@, Torque_A. V=0
1133 48D, 50 02 00 00 SetPDSn Switch on disablestate
A RPDO4Controlword= 0006, Target_torque= 0
1152 50D, 06 00 00 00 SetPDSn Shutdownstate
5 TPDO4Statusword= 023%, Torque_A. V=0
1178 48D, 31 02 00 00 St PDSn Ready to switch ostate
A RPDO4Controlword= 000k, Target_ torque= 0
1197 50D, OF 00 00 00 SetPDSn Operation enabledstate
5 TPDO4Statusword= 0233, Torque_A. V=0
1218 48D, 33 02 00 00 SetPDSn Switched orstate
5 TPDOA4Statusword= 063%, Velocity A. V=0
6368 48D, 37 06 00 00 SetPDSn Operation enabledtate
A RPDO4Controlword= 000k, Target_ torque= 100
6381 50D, OF 00 C8 00
5 TPDO4Statusword= 023%, Velocity A._ V=0
6398 48D, 37 02 00 00 Targetreachedbit = 0
5 TPDOA4Statusword= 063%, Velocity A._ V=100
10398 48D, 37 06 C8 00 Targetreachedbit = 1
A RPDO4Controlword= 000k, Target_torque= 500
40467 50D, OF 00 F4 01
5 TPDO4Statusword= 023%, Velocity A. V=100
40483 48D, 37 02 C8 00 Targetreachedbit = 0
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TPDO4Statusword= 063%, Velocity A. V=500

2 46483 48D, 37 06 F4 01 Targetreachedbit = 1

A RPDO4Controlword= 000k, Target _ torque= 0
76550 50D, OF 00 00 00

5 TPDO4Statusword= 023%, Velocity A. V=499
76568 48D, 37 02 F3 01 Targetreachedbit = 0

5 TPDO4Statusword= 063%, Velocity A. V=100

86568

48D, 37 06 00 00

Targetreachedbit = 1

72
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4.4.4 Homing mod€hm)

Through the Homing mode the drive is able to find the zero position (also called reference). It is possible to
choose among variousoming methods which make use dimit switches(right and left),home switches
encoder indexpulseor a combination of them.

Toperformthe homing procedure the master controller mudirst configure thehoming methodthrough
the objectHoming_methodand then start the homingby setting to 1 theHoming_operation_starbit in
the objectControlvord.

Two bits contained in the obje&tatuswordinform the master controller on the status of the motor; the
bit Target_reachedecomes active when theoming procedure is concluded, the biHoming_attaineds
active when the zero position is found arglvialig while the bitHoming_errorbecomes active if en error
occurred during therocedure

The main objects involved in thdoming modeare shown in the table below:

Object associatedith the operativeHomingmode
OD Entry Name Unit Description

Data type
PDO

6040, Controlword Command controlling the FSA.
UINT16
RPDO

60415, Statusword Provide the status of the FSA
UINT16
RPDO

6060 Modes_of operation Requested operation mode
INT8
RPDO

6061 Modes_of operation_display Actual operation mode
INT8
TPDO

6064 Position_actual_value 0.0001rev Provide the actual value of the
INT32 position measurement device
TPDO

607Cx Home offset 0.0001rev Indicate the configured difference
INT32 between the zero position for the
RPDO applicationand the machine home

position

6098 Homing_method Indicate the configured homing
INT8 method
RPDO

6099:.01y Speed_during_search_for_switch 0.1rpm Speed during search for switch
UINT16
RPDO

6099:02, Speed_during_search_for_zero | 0.1rpm Speed during search for zero
UINT32
RPDO

To activate theHomingmode you need to write the objedflodes_of_operatiori606G,) with the value06.
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The objectControlwordallows you to enable or disable the motor and sstart the search for zero, while the
object Statuswordprovides information on the status of the motor and the movement in progress.

The following table shows the obje€ontrolwordand the meaning of its component bits.

Operative mode

Homingmode

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

h fr hos |eo |gs |ev |so
Controlwordbits organization
Bit Description

15 Reserved, setto 0
14 Reserved, setto 0
13 Reserved, setto 0
12 Reserved, setto 0
11 Reserved, setto 0
10 Reserved, setto 0
9 Reserved, setto 0
8 h Halt
7 fr Faultreset
6 Reserved, setto 0
5 Reserved, setto 0
4 hos | Homing operation start
3 eo Enable operation
2 gs Quick stop
1 ev Enable voltage
0 SO Switch on
For a complete description on the meaning and use of the bits, refer to the official documen
/CiA301/ and /CiA402/ available on the CAN in Automation (CiA) website at the adtpEs8www.can-
cia.org/

The following table shows the objeStatuswordand the meaning of its component bits.

Operative mode

Homingmode

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

he |ha |ila |tr rm w sod lgs |ve |f oe |so |rsto
Statuswordbits organization
Bit Description

15 Reservedjgnore the value
14 Reserved, ignore the value
13 | he Homing error, 1=Erran the search for zer
12 | ha Homing attained, 1=Zeround and valid
11 |ila Internal limit active, 1Restriction of one or more parameters for internal limit
10 | tr Targetreached, 1¥arget position reachedn case oHalt a QuickStopmotor halted
9 rm Remote, 1€ontrolword executed
8 h Halt, 1=Active request
7 w Warning, 1Presence of one or more warnings
6 sod | Switch on disabled
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5 gs Quick stop, 0= Quick Stgpocedurein progress or concluded
4 ve Voltage enabled, 1Rower supply applied to the device

3 f Fault, 1£Error or Fault procedure in progress or concluded
2 oe Operation enabled1=Motor enabled

1 SO Switched on, 1Bower stage on the device powered

0 rsto | Ready to switch on, Device ready to supply the power stage

For a complete description on the meaning and use of the bits, refer to the official documen
/CiA301/ and /CiA402/ available on the CAN in Automation (CiA) website at the adtps8www.can-

cia.org/

The drive can perform the homing procedure in many different modes which make use of limit switches
(positive and negative), home switches, encoder index pulse or a combination of them.

Thesensos connected with the drive must be associated with the corresponding digital input so that the
drive can correctly read the signals and successfully completénahnging procedure. To associate the
sensorswith the inputs use the object 2810Digital Input_Action

The mode used by the drive ferform the homings selectable through the objeétoming_methodThe
following table describes theomingmethods available and the sensors used by each one of them.

The abbreviations used have the follogimeaning: PLS=positive limwisch, NLS=negative limgwtich,
HS=homingwitch, IDX=Index.

Homing methods selectable through the objétdming_method
Code Description Sensos used
PLS| NLS| HS | IDX

1 | At the start if negative limit switch inactiveounterclockwise direction
up tothe limit switch then reverse and homing at the first indextside
the negative limiswitch

At the dart, if negative limit switclactive clockwise directioap to leave
the limit switch, then homing at the first inderutside the negative
limit switch

2 | At the start if positive limit switch inactive clockwise directiaop to the
limit switch, then reverse and homing at the first index side the
positive limitswitch

At the start, if positive limit switch activeounterclockwisedirection up
to leawe the limit switch, then homing at the first index oside the
positive limitswitch

3 At the start if home switch inactive initial direction clockwise up
home switch, then reverse and homing at the first indexsole the
home switch.

At the start, if home switch active initial directiaounterclockwise up
to leave the switch, then homing at the firsidex ouside the home
switch.

4 At the start if home switch inactive initial direction clockwise up
home switch, then homing at the first indexsidethe home switch.

At the start, if home switch active initial directiaounterclockwise up
to leave the switch, then reverse and homing at the first inshsidethe
home switch.

5 | At the start if home switch active initial direction clockwise up to led
the switch, then homing at the first index outside the home switch.
At the start, if home switch inactive initial directi@ounterclockwise up

LAM Technologies 75
electronic equipment



https://www.can-cia.org/
https://www.can-cia.org/

(Preliminary)

DDS6

to find the switch, then reverse and homing at the first index outside
home switch.

At the start, if home switch active initial direction clockwise up to le
the switch, then reverse and homing at the first index inside the hg
switch.

At the start, if home switch inactive initial directi@ounterclockwise up
to find the switch, then reverse and homing at the first index inside
home switch.

At the start, if home switch inactive initial direction clockwise up to fi
the home switch or the positive limgwitch In case of home switch
reverse and homing at the first index outside the switch. In cas
positive limitswitch, reverse up to find théome switch, continue up tq
leave the home switchthen homingat the first index outside the
switch.

At the start, if home switch active initial directiaunterclockwise up
to leave the home switch, then homing at the first index outside
switch.

At the start if home switch inactive initial direction clockwise up to fi
the home switch or the positive lim#witch In case of home switch
homing at the first index inside the home switch. In case of positive
switch reverse up to fid the home switch, continue up to leave tf
home switchthen reverseup to find again the home switch and fina
homing at the first index inside the switch.

At the start, if home switch active initial directiaunterclockwise up
to leave the home swith, then reverse and homing at the first ind
inside the switch.

At the start if home switch inactive initial direction clockwise tapfind

the home switch or the positive lim#witch In case of home switch
continue up to leave it themeverse and homing at the first index insi
the switch. In case of positive limgtvitch, reverse up to find the hom
switch, then homingat the first index inside the switch.

At the start, if home switch active initial direction clockwise up to le
the home switch, then reverse and homing at the first index inside
home switch.

10

At the start if home switch inactive initial direction clockwise tepfind

the home switch or the positive limgwitch In case of home switch
continue up toleave it then homing at the first index outside the hor
switch. In case of positive limgwitch, reverse up to find the hom
switch, then reverse up to leave the switch and homing at the first ir
outside the switch.

At the start, if home switch activinitial direction clockwise up to leay
the home switch, then homing at the first index outside the ho
switch.

11

At the start if home switch inactive initial directiocounterclockwise up
to find the home switch or the negative limstwitch In case of home
switch, reverse and homing at the first index outside the home switc
case of negative limiswitch reverse up to find the home switc
continue up to leave the home switch and then homing at the first in
outside the switch.

At the start, if home switch active initial direction clockwise up to le;
the home switch, then homing at the first index outside the ho

switch.

76

LAM Technologies

electronic equipment



DDS6

(Preliminary)

12

At the start if home switch inactive initial directiocounterclockwise up
to find the home switch othe negative limitswitch In case of homg
switch, homing at the first index inside the home switch. In cas
negative limitswitch, reverse up to find the home switch, continue up
leave the home switch and then reverse up to find again the h
switch and finally homing at the first index inside the switch.

At the start, if home switch active initial direction clockwise up to le
the home switch, then reverse and homing at the first index inside
home switch.

13

At the start if home switch inactive initial directiocounterclockwise up
to find the home switch or the negative limstvitch In case of homg
switch, continue up to leave it then reverse and homing at the first in
inside the switch. In case of negative lisntitch, reverse up to find the
home switch, then homing at the first index inside the switch.

At the start, if home switch active initial direction clockwise up to le
the home switch, then reverse and homing at the first index inside
home switch.

14

At the start if home switch inactive initial directiocounterclockwise up
to find the home switch or the negative lingtvitch In case of homg
switch, continue up to leave it then homing at the first index outside
home switch. In case of negadi limit switch reverse up to find the
home switch, reverse up to leave the switch and then homing at the
index outside the switch.

At the start, if home switch active initial directiaunterclockwise up
to leave the home switch, then homing atetHirst index outside the
switch.

17

At the start if negative limit switch inactive initial direction
counterclockwise up to find the limigwitch then reverse and homin
at the active/inactive switch transition.

At the start, if negative limiswitchactive initial direction clockwise wit
homing at the active/inactive switch transition.

18

At the start if positive limitswitchinactive initial direction clockwise u
to the limit switch, then reverse and homing at the active/inacti
switch transition.

At the start, if negative limit switch active initial direction
counterclockwise with homing at the active/inactive switch transition.

19

At the start if home switch inactive inidil direction clockwise up to th
home switch, then reverse and homing at the active/inactive sw
transition.

At the start, if home switch active initial directimounterclockwise with
homing at the active/inactive switch transition.

20

At the start, if home switch inactive initial direction clockwise up to t
home switch, then homing at the inactive/active switch transition.

At the start, if home switch active initial directiaounterclockwise up
to leave the switch, then reverse and homiag the inactive/active
switch transition.

21

At the start if home switch active initial direction clockwise up to leg
the switch, then homing at the active/inactive switch transition.

At the start, if home switch inactive initial directi@ounterclockwise up
to find the switch, then reverse and homing at the active/inactive sw|
transition.

22

At the start if home switch active initial direction clockwise up to leg

S
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the switch, then reverse and homing at the inactive/active sw
transition.

At the start, if home switch inactive initial directi@ounterclockwise up
to find the switch, then homing at the inactive/active switch transitior]

23

At the start if home switch inactive initial direction clockwise up to fi
the home switch or the positive limgwitch In case of home switch
reverse and homing at the active/inactive switch transition. In cas
positive limitswitch, reverse up to find the homswitch, continue up to
leave the home switch, then homing at the active/inactive sw
transition.

At the start, if home switch active initial directiaounterclockwise up
to leave the switch, then homing at the active/inactive switch transiti

24

At the start if home switch inactive initial direction clockwise up to fi
the home switch or the positive limgwitch In case of home switch
homing at the inactive/active switch transition. In case of positive |
switch reverse up to find the home switch, continue up to leave
home switch, then reverse up to find again the home switch and fir
homing at the inactive/active switch transition.

At the start, if home switch active initial directia@ounterclockwise p
to leave the home switch, then reverse and homing at
inactive/active switch transition.

25

At the start if home switch inactive initial direction clockwise up to fi
the home switch or the positive lim#witch In case of home switch
continue up to leave it, then reverse and homing at the inactive/ac
switch transition. In case of positive lingtvitch reverse up to find the
home switch, homing at the inactive/active switch transition.

At the start, if home switch active initialrdction clockwise up to leav
the home switch, then reverse and homing at the inactive/active sw
transition.

26

At the start if home switch inactive initial direction clockwise up to fi
the home switch or the positive limgwitch In case bhome switch,
continue up to leave it, then homing at the active/inactive swi
transition. In case of positive lim#witch, reverse up to find the hom
switch, then reverse up to leave the switch and finally homing at
active/inactive switch transion.

At the start, if home switch active initial direction clockwise up to le
the home switch, then homing at the active/inactive switch transition

27

At the start if home switch inactive initial directiocounterclockwise up
to find the homeswitch or the negative limiswitch In case of homg
switch, reverse and homing at the active/inactive switch transition
case of negative limiswitch reverse up to find the home switc
continue up to leave the home switch, then homing at {
activefinactive switch transition.

At the start, if home switch active initial direction clockwise up to le
the home switch, then homing at the active/inactive switch transition

28

At the start if home switch inactive initial directiocounterclockwse up
to find the home switch or the negative limswitch In case of homg
switch, homing at the inactive/active switch transition. In case
negative limitswitch reverse up to find the home switch, continue up
leave the home switch, then reverse tp find again the home switc
and finally homing at the inactive/active switch transition.

At the start, if home switch active initial direction clockwise up to le
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the home switch, then reverse and homing at the inactive/active sw
transition.
29 | At the start if home switch inactive initial directiocounterclockwise up
to find the home switch or the negative limswitch In case of homg
switch, continue up to leave it then reverse and homing at

inactive/active switch transition. In ca®f negative limiswitch, reverse
up to find the home switch, then homing at the inactive/active swi
transition.

At the start, if home switch active initial directiaounterclockwise up
to leave the home switch, then reverse and homing at
inactive/active switch transition.

30 | At the start if home switch inactive initial directiocounterclockwise up
to find the home switch or the negative limswitch In case of homg
switch, continue up to leave it then homing at the active/inactvétch
transition. In case of negative linswitch reverse up to find the hom
switch, then reverse up to leave the switch, then homing at

active/inactive switch transition.

At the start, if home switch active initial directiamunterclockwise up
to leave the home switch, then homing at the active/inactive sw
transition.

33 | Initial directioncounterclockwise with homing at the first index found.

34 | Initial direction clockwise with homing at the first index found.

37 | Homing atthe actual position

The minimum steps required to execute a homing are the configuration of the opekdtinengmode,the

setting of acceleration and deceleratiorgf the speed during search for switch afok homing, the
selection of the homing method and the homing start through theHotming_operation_startThis can be
carried out through SDO, PDO or a combination of the two. In the following example you use the SDO
protocol only.

If the homingis succsesfully completed the objedPosition_actual_valués set to the value of the object
Home_ offsetSubsequent madifications to the objedbme_offsetlo not modify the O reference.

The drive used in the following example has the addressa@d assumes todve been started with the
default value and successively configured with the minimum setting described in the previous chapters
(Motor Parameters and Running and idle current configuration). Furthermore, NMT is considered in the
PreOperationalstatus (defult status after the power on).

The value in the Time column refer to a bit rate260Kbit/sand can vary according to theaffic on the bus

and to the reaction time of the master controlled used, as well as to the firmware revision installed in the
drive. The symbod, indicates a data flow from the bus to the drive while the symiboindicates a data

flow from the device to th&€CANoperbus
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'2 Pr;ns? CORBID, Data Description

A 0.0 60D, 2B 10 28 05 05 02 00 00| AssigrDI5input to the homeswitch and set active

a 19 58D, 60 10 28 05 00 00 00 00| (active when powered)

A 6,7 60D, 2B 10 28 04 06 02 00 00| AssigrDI6input to the counterclockwise limit switch
a 84 58D, 60 10 28 04 00 00 00 00| and set activéactive when powerejl

A 120 60D, 2B 10 28 03 07 02 00 00| AssigrDI7input to the clockwise home switch and s
a 139 58D, 60 10 28 03 00 00 00 00| active(active when powered)

A 173 60D, 23 83 60 00 C8 00 00 00| Profile_accelerationbject set with200 (200rpm/s)

a 189 58D, 6083 60 00 00 00 00 00

A 224 60D, 23 84 60 00 F4 01 00 00| Profile_deceleratiombject set with 500 (500rpm/s)
a 239 58D, 60 84 60 00 00 00 00 00

A 27.7 60D, 23 99 60 01 2C 01 00 00 Search for switch speed set 300 (30rpm)

a 294 58D, 60 99 60 0@0 00 00 00

A 330 60D, 2399 60 02 32 00 00 00| Search for homing speed set%0 (5rpm)

a 344 58D, 60 99 60 02 00 00 00 00

A 380 60D, 2F 60 60 00 06 00 00 00| Modes_of_operatiombject set with6 (6 =

a 399 58D, 60 60 60 00 00 @® 00 Profile_velocity

A 430 60D, 40 61 60 00 00 00 00 00| ReadingModes_of operation_displaybject to check
a 449 58D, 4F 61 60 00 06 00 00 00| operating mode 6 active

A 512 60D, 2F 98 60 00 01 00 00 00| Homing mode selection 1

a 529 58D, 60 98 60 00 00 00 00 00

A 56.3 60D, 2B 40 60 00 06 00 00 00| Controlwordobject set with0006, (Shutdown)

a 579 58D, 60 40 60 00 00 00 00 00

A 61.7 60D, 2B 40 60 00 OF 00 00 00 Controlwordobject set withOOOF (Switch on + enablg
a 634 58D, 60 40 60 00 00 00 00 operation

A 669 60D, 40 41 60 00 00 00 00 00| ReadingStatuswordobject waiting forOperation

a 684 58D, 4B 41 60 00 33 16 00 00| enabledstate (163%)

A X X ReadingStatuswordobject waiting forOperation

a enabledstate (1637)

A 5473 60D, 40 41 600 00 00 00 00 | ReadingStatuswordobject waiting forOperation

a 5489 58D, 4B 41 60 00 33 16 00 00| enabledstate (163%)

A 6083 60D, 40 41 60 00 00 00 00 00| ReadingStatuswordobject waiting forOperation

a 6099 58D, 4B 41 600 37 16 00 00 | enabledstate (163%)

A 6130 60D, 2B 40 60 00 1F 00 00 00| Homing_operation_starbit set to 1 for the homing

a 6150 58D, 60 40 60 00 00 00 00 00| start

A 6165 60D, 40 41 60 00 00 00 00 00| ReadingStatuswordobject waiting forTargetreached
a 6184 58D, 4B 41 60 00 37 02 00 00| andHoming_attainedit (vaue 163%,)

A X X ReadingStatuswordobject waiting for theTarget

a reachedandHoming_attainedbit (vaue 163%)

A 101068 60D, 40 41 60 00 00 00 00 00| ReadingStatuswordobject waiting forTargetreached
a 101083 58D, 4B 41 60 00 37 16 00 00| andHoming_attainedit (value163%)

A 101146 60D, 2B 40 60 00 OF 00 00 00| Homing_operation_starbit set to0

a 101164 58D, 60 40 60 00 00 00 00 00

In the following exampléhe homing is performed using the PDO for the process data exchange and the

SDO protaol for the configuration only.
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TheTPDOSJs used in the default configuration to transmit to the master controller the obgtatusword
and the actual position of the motofobject Velocity actual valye The RPDO3also in the default
configuration, is used instead to set tl®ntrolwordand the speed of the motdobject Target_velocity.

The driver has addre€dD, e remain valid the ingtations on the initial status described for the previous

example.

Time
(ms)

CORID, Data

Description

00
15

60D, 2B 10 28 05 05 02 00 00
58D, 60 10 28 05 00 00 00 00

AssigrDI5input to the home switch and set active
(active when powered)

6.8
8.5

60D, 2B 10 28 04 06 02 00 00
58D, 60 10 28 04 00 00 00 00

AssigrDI6input to the counterclockwise limit switch
and set activéactive when powered)

117
135

60D, 2B 10 28 03 07 02 00 00
58D, 60 10 28 03 00 00 00 00

AssigrDI7input to the clockwise home switch and s¢
active (active when powered)

174
190

60D, 23 83 60 00 C8 00 00 00
58D, 60 83 60 00 00 00 00 00

Profile_accelerationbject set with200 (200rpm/s)

22.6
245

60D, 23 84 60 00 F4 01 00 00
58D, 60 84 60 00 00 00 00 00

Profile_decelerationmbject set with500 (500rpm/s)

276
295

60D, 23 99 60 01 2C 01 00 00
58D, 60 99 60 01 00 00 00 00

Search for switch speed set300 (30rpm)

326
345

60D, 23 99 60 02 32 00 00 00
58D, 60 99 60 02 00 00 00 00

Search for homing speed set%0 (5rpm)

37.7
395

60D, 2F 60 60 00 06 00 00 00
58D, 60 60 60 00 00 00 00 00

Modes_of operatiombject set with6 (6 =
Profile_velocity

433
450

60D, 40 61 60 00 00 00 00 00
58D, 4F 61 60 00 06 00 00 00

Readingviodes_of _operation_displagbject tocheck
operating mode 6 active

488
505

60D, 2F 98 60 00 01 00 00 00
58D, 60 98 60 00 00 00 00 00

Homing mode selection 1

540

3> |0 > [0 > o0 [ > o0 [0 > [0 3 o0 [0 o0 > [0

000, 01 0D

SetNMTin Startstate

Q

555

18D, 50 06

TPDO1Statusword= 065Q,
SetPDS3n Switch on disabledtate

&

591

20D, 06 00

RPDO1Controlword= 0006,
SetPDSn Shutdownstate

¢

615

18D, 31 06

TPDO1Statusword= 0634,
St PD3n Ready to switch ostate

&

64.3

20D, OF 00

RPDO1Controlword= 000k,
SetPDSn Operation enabledtate

¢

665

18D, 33 06

TPDO1Statusword= 0633,
SetPDSn Switched orstate

Qc

5815

18D, 37 06

TPDO1Statusword= 0637,
SetPDSn Switched orstate

A 5846

20D, 1F 00

RPDOI1Controlword= 001k,
Homing_operation_start 1

Qc

5865

18D, 37 02

TPDO1Statusword= 0237, bit Homing_attained= 0,
Targetreached= 0

Q¢

101659

18D, 37 12

TPDO1Statusword=1237,, bit Homing_attained= 1,
Targetreached= 0

¢

101694

18D, 37 16

TPDO1Statusword= 1637,, bit Homing_attained= 1,
Targetreached= 1
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A 101733 20D, OF 00

RPDO1Controlword= 000, ,
Homing_operation_start 0
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4.4.5 Interpolated position (ip)

The Interpolated positiormode allows tocommandthe drivethe execution ofa positioningpath through

the transmission of consecutive spbints. For a besbperationthe setpoints must be transmitted witla

known and regular frequency (period, cycle time), furthermore if the applicatamuires multiple axs
interpolated amogst them, it is necessary thdhe set-pointsare applied in a synchronousodeto all the

axis involved in the interpolation. This result can be obtained through the use of PDO configured to be
synchronouslyrocessedt the receivingof the SYNC object.

The drive is provided with an internal mieirtterpolator able to interpolate the path between two set
points with micro intermediate positions in order to improve the movement of the motor and to make it
continuous, even witlslow update frequencies.trough the objecDampening_A Value_ IPCNI5 also
possible to filtereventualdiscontinuitiesof the path for example due to an irregular update of the-set
points, and so improve the movement.

The motor speed is limited by the objediax_profile_veloity and Profile_velocity Optionally it is also
possible to enable the acceleration and deceleration limitation (configurable through the objects
Profile_acceleratioand Profile_decelerationespectively).

The objects that modify thbéehaviorof the Interpolated positiormode are contained in thénterpolated
Position Configuratiorecord.

It has finally been provided a complete monitoring system to verify the correct receipt of the SYNC object,
able to detect the receiving in advance or delayed wekpect to the nominal period. By changing the
alarm threshold it is possible ttyigger an emergency at the first timing violation or tolerate sporadic
violations maintaiing the alarm condition only for repeated violations in the receiving of the SYNC object.
All the objects for the configuration and monitoring of the SYNC are contained BytieeGuardecord.

The main objects involved in theterpolated positioomode areshown in the table below

Object associated to the operativiterpolated positioormode

OD Entry Name Unit Description
Data type
PDO

6040, Controlword Command controlling the FSA
UINT16
RPDO

6041, Statusword Provide the status ahe FSA
UINT16
RPDO

6060n Modes_of_operation Requested operation mode
INT8
RPDO

6061 Modes_of operation_display | --- Actual operation mode
INT8
TPDO

6062, Position_demand_value 0.0001rev Provide the demanded position value
INT32
TPDO

6064 Position_actual_value 0.0001rev Provide the actual value of the positio
INT32 measurement device
TPDO

6065 Following_error_window 0.0001rev Indicate the configured range of
UINT32 tolerated position values symmetricall
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RPDO to the position demandalue

6066n Following_error_time_out ms Indicate the configured time for a
UINT16 following error condition, after that the
RPDO bit 13 of theStatuswords set to 1

6067h Position_window 0.0001rev Indicate the configured symmetrical
UINT32 rangeof accepted positions relative to
RPDO target position

6068 Position_window_time ms Indicate the configured time, during
UINT16 which the actual position within the
RPDO position window is measured

607Dn:01, | Min_software_position_limit 0.0001rev Min position range limit
INT32
TPDO

607Dn:02, | Max_software_position_limit 0.0001rev Max position range limit
INT32
TPDO

607F, Max_profile_velocity 0.1rpm Indicate the configured maximal
UINT32 allowed velocity in either direction
RPDO

6081 Profile_velocity 0.1rpm Indicate the configured velocity
UINT32 attained at the end of the acceleration
RPDO ramp. It is valid for both directions of

motion

6083y Profile_acceleration rpm/s Indicate the configured acceleration
UINT32
RPDO

6084, Profile_deceleration rpm/s Indicate the configured deceleration
UINT32
RPDO

6085 Quick_stop_deceleration rpm/s Indicate the configured deceleration
UINT32 used to stop the motor when the quick
RPDO stop function is activated

60C14:01, | Interpolation_data_record 0.0001rev Set point (targeposition)
INT32
TPDO

60C2:01, | Interpolation_time_period_valug --- Cycle time, value
UINT8
RPDO

60C2:02, | Interpolation_time_index Cycle time, exponent
INT8
RPDO

The objectControlwordallows to enable or disable the motor and to start the-peints process.

The objectStatuswordgives information about the status of the drive and of the interpolation.
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The following table shows the objeControlwordand the meaning of itsomponent bits.

Operative mode
Interpolated position mode

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
h fr ei eo |Qgs |ev |so

Controlwordbits organization

gs Quick stop

Bit Description
15 Reserved, setto 0
14 Reserved, setto 0
13 Reserved, setto 0
12 Reserved, setto 0
11 Reserved, setto 0
10 Reserved, setto 0
9 Reserved, setto 0
8 h Halt
7 fr Fault reset
6 Reserved, setto 0
5 Reserved, setto 0
4 ei Enable interpolation
3 €eo Enable operation
2
1

ev Enable voltage

0 S0 Switch on

For a complete description of the meaning and use of the bits, refer to the official documen
/CiA301/and/CiA402/available on theCAN in Automation (CiAebsite at the addresittps://www.can-

cia.org/

The following table shows the objeStatuswordand the meaning of its component bits

Operative mode
Interpolated position mode

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

fe ipa |ila |tr rm w sod lgs |ve |f oe |so |rsto
Statuswordbits organization
Bit Description

15 Reserved, ignore the value

14 Reserved, ignore the value

13 | fe Following error, 1followingerror

12 | ipa Ip mode active, lprocessedset-points 0=not processed sqioints

11 |ila Internal limit active, 1Restrictionof one or more parameteres for internal limit

10 | tr Target reached, TFarget position reached. In case of HaltrickStop, motor halted

9 rm Remote, 1=Controlwordexecuted

8 h Halt, 1-Active request

7 w Warning, 1Presence of one or more warnings

6 sod | Switch on disabled

5 gs Quick stop, 0=Quick Stquocedure in progress or concluded

4 ve Voltage enabled, 1Rower supply applied to the device

3 f Fault, 1£Error or Fault procedure in progress or concluded

LAM Technologies 85
electronic equipment


https://www.can-cia.org/
https://www.can-cia.org/

(Preliminary) DDS6

2 oe Operation enabled, 1=Motagnabled

1 SO Switched on, 1BRower stage of the device powered

0 rsto | Ready to switch on, Device ready to supply the power stage

For a complete description of the meaning and use of the bits, refer to the official documen
/CiA301/ and /CiA402/ available on the CAN in Automation (CiA) website at the addps8www.can-

cia.org/

The Interpolated positiormode is selected writing the obje@060, Modes_of operatiorwith the value
07h.

The minimum steps required to control the motor lmerpolated positiormode are the configuration of
the maximum speed, the setting of the cycle time through the objederpolation_time_period_valuand
Interpolation_time_index and the finally enabling to process the sgmints putting to 1 the bitei
contained in the objecControlword

The described operations can be carried out through the communication objects SDO, PDO or a
combinationof the two. Even the setting of the spbints can be controlled through SDO or PDO, however
we recommend the use of the PDO as they have a higher transmission priority and allow the
synchronization of more devices through the SYNC object.

In the followirg example the SDO protocd usedto configure the drive and the PDO to enable and
update the sefpoint. A second PDO is configured to transmit $tatuswordand the actual position of the
motor. Both the PDOs are configured in synchronous mode, witle ¢yme set to 1, that is for each SYNC
object received.

Please take note that the cycle time can be set only when the interpolation is not activiedlit the
Statuswordsetto 0).

The drive used in the following example has the addressa@Db assuras to have been started with the
default values and successively configured with the minimum settliegsribedin the previous chapters
(Motor parameters and Running and idle current configuration). Furthermore, NMT is considered in the
PreOperationalstate defaultstate after the power on) and the motor quoggualto O.

The values in the time column refer to a bit rate of 250Kbit/s and can vary according tattheon the
bus and to the reaction time of the master controller used, as well dedgdirmware revision installed in
the drive. The symbod indicates a data flow from the bus to the drive while the symiboindicates a
data flow from the drive to the CANopen bus.
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The motion cyclef the example provide for the rotation of themotor of oneclockwise revolution and
one counterclockwise revolutionwith sinusoidal shape, as shown in tiheagebelow.

+10000

-10000

At the end of the cycle the motor will be in the same starting position.

The TPDOZ2 is used in the default configuration to transmit to the master controller the &wggasword
and the actual position of the motor (objePosition_actual_valge The RPDO2, instead, isa@nfigured to
allow the setting of theControlword and setpoint (object60C1h:01h Interpolation_data_recgrd

'f’ Time CORID, Data Description

a (ms)

R

A S SO TR OO fonomame

A D N B 0] cevoma

'g’ ;g(z) ggg ég gi ig 88 88 88 88 88 Set number of elements mapped to 0

A 255 0 D00l 0w A0S comomorapor 002

2 éig ggg ég 81 12 8; gg gé (C):olgc? Objectinterpolation_data_recoranapping in RDO2
A S0 H 00U 000 o vt e mpoed

A e SO B B 0 cpvommme

2 j;g ggg:620F0011114400220%10%000000%0 Set cyclic transmission each SYN@Ri®DO?2
2 228 ggg ég 81 ig g; 83 88 88 88 Set cyclic transmission ea&YNGor TPDO2
A

A 655 60D, 2F 60 600 07 00 00 00 | Modes_of_operatiombject set with7 (7 =

a 670 58D, 60 60 60 00 00 00 00 00| Interpolated positiohn
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A 718 60D, 40 61 60 00 00 00 00 00| ReadingModes_of operation_displaybject to verify
a 734 58D, 4F 61 60 007 00 00 00 | operative mode7 ective
'2 ;gg ggg ég gg 28 81 cl)g 88 88 88 Interpolation_time_period_valuebject set with 20
g‘ ggg ggg gg g: 28 8; OF(IJD 00000000000( Interpolation_time_indexbject set with-3
D oae 28D £05160 0000 00 00 0o| Profle_velocitobiect set with30000 (3000rpm)
A 978 000, 010D SetNMTin Startstate
X X
A 33612 080, SYN®@bject reception
a 33624 28D, 50 26 00 00 00 00 TPDO2Statusword= 2650
A 33811 080, SYNC obiject reception
a 33824 28D, 50 26 00 00 00 00 TPDO2Statusword= 2650
A 34011 080, SYNC obiject reception
a 34024 28D, 50 26 00 00 00 00 TPDO2Statusword= 2650
A 34212 080, SYNC obiject reception
A 34212 30D, 06 00 00 00 00 00 RPDO2Controlword = 0006
a 34227 28D, 50 26 00 00 00 00 TPDO2Statusword= 2650
A 34411 080, SYNC obiject reception
A 34412 30D, 06 00 00 00 00 00 RPDO2Controlword = 0006
a 34426 28D, 50 26 00 00 00 00 TPDO2Statusword= 2650
A 34612 080, SYNC obiject reception
A 34613 30D, 06 00 00 00 00 00 RPDO2Controlword = 0006
a 34628 28D, 31 26 00 00 00 00 TPDO2Statusword= 263%
A 34811 080, SYNC obiject reception
A 34812 30D, 06 00 00 00 00 00 RPDO2Controlword = 0006
a 34827 28D, 31 26 00 00 00 00 TPDO2Statusword= 2650
X X
A 41413 080, SYNC obiject reception
A 41414 30D, 06 00 00 00 00 00 RPDO2Controlword = 0006
a 41429 28D, 3126 00 00 00 00 TPDO2Statusword= 263%
A 41612 080, SYNC obiject reception
A 41612 30D, OF 00 00 00 00 00 RPDO2Controlword = 000k
a 41627 28D, 31 26 00 00 00 00 TPDO2Statusword= 263%
A 41812 080, SYNC obiject reception
A 41812 30D, OF 00 00 00 00 00 RPDO2Controlword = 000k
a 41827 28D, 31 26 00 00 00 00 TPDO2Statusword= 2634,
A 42012 080, SYNC object reception
A 42013 30D, OF 00 00 00 00 00 RPDO2Controlword = 000k
a 42027 28D, 37 0600 0000 00 TPDO2Statusword= 063%
X X
A 49653 080, SYNC obiject reception
A 49653 30D, OF 00 00 00 00 00 RPDO2Controlvord = 000k
a 49668 28D, 37 06 00 00 00 00 TPDO2Statusword= 063%
A 49852 080, SYNC obiject reception
A 49852 30D, 1F 00 00 00 00 00 RPDO2Controlword = 001k
a 49867 28D, 37 06 00 00 00 00 TPDO2Statusword= 06374
A 50053 080, SYNC obiject reception
88

LAM Technologies

electronic equipment



DDS6 (Preliminary)

A 50053 30D, 1F 00 00 00 00 00 RPDO2Controlvord = 001k
a 50068 28D, 37 06 00 00 00 00 TPDO2Statusword= 063%
A 50254 080, SYNC obiject reception
A 50254 30D, 1F 00 00 00 00 00 RPDO2Controlvord = 001k
a 50269 28D, 3716 00 00 00 00 TPDO2Statusword= 163%
A 50452 080, SYNC obiject reception
A 50453 30D, 1F 00 00 00 00 00 RPDO2Controlword = 001k
a 50467 28D, 37 16 00 00 00 00 TPDO2Statusword= 163%
X X
A 58652 080, SYNC obiject reception
A 58653 30D, 1F 00 00 00 00 00 RPDO2Controord = 001k, setpoint O
a 58667 28D, 3716 00 00 00 00 TPDO2Statusword= 163%, position0
A 58853 080, SYNC obiject reception
A 588.3 30D, 1F 0057 02 00 00 RPDO2Controlword = 001k, setpoint 599
a 58864 28D, 37 16 00 00 00 00 TPDO2Statusword= 1637, position0
A 59053 080, SYNC obiject reception
A 59054 30D, 1F 00 AD 04 00 00 RPDO2Controlword = 001k, setpoint 1197
a 59069 28D, 37 16 00 00 00 00 TPDO2Statusword= 1637, position0
A 59253 080, SYNC obiject reception
A 59253 30D, 1F 00 FE 06 00 00 RPDO2Controlword = 001k, setpoint 1790
a 59268 28D, 37 12 3D 02 00 00 TPDO2Statusword= 1237%, position573
A 59452 080, SYNC obiject reception
A 59453 30D, 1F 00 49 09 00 00 RPDO2Controlvword = 001k, setpoint 2377
a 59467 28D, 37128004 0000 TPDO2Statusword= 123%, position1152
A 59652 080, SYNC obiject reception
A 59652 30D, 1F 00 8B 0B 00 00 RPDO2Controlvword = 001k, setpoint 2955
a 59667 28D, 37 12 D6 06 00 00 TPDO2Statusword= 123%, position1750
A 59852 080,
A 59852 30D, 1F 00 C20D 00 00 It continues as described above
a 59867 28D, 37122309 00 00
A 60053 080,
A 60054 30D, 1F 00 ED OF 00 00
a 60068 28D, 371277 0B 0000
A 60253 080,
A 60254 30D, 1F 0009 12 00 00
a 60269 28D, 3712 A9 0D 0000
A 60453 080,
A 60454 30D, 1F 00 15 14 00 00
a 60469 28D, 37 12 D5 OF 00 00
A 60653 080,
A 60653 30D, 1F 00 OE 16 00 00
a 60664 28D,3712E0 110000
A 60853 080,
A 60853 30D, 1F 00 F3 17 00 00
a 60863 28D,3712F1130000
A 61053 080,
A 61053 30D, 1F 00 C1 1900 00
a 61069 28D, 37 12 FA 150000
A 61253 080,
A 61254 30D, 1F 00 78 1B 00 00
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61269

28D, 37 12 DE 17 00 00

DDS6

61453
61454
61468

080,
30D, 1F 00 16 1D 00 00
28D, 37 12 AC 19 00 00

61653
61654
61668

080,
30D, 1F 00 99 1E 00 00
28D, 37 12 64 1B 00 00

61853
61854
61868

080,
30D, 1F 00 FF 1F 00 00
28D, 37 12 02 1D 00 00

62054
62054
62069

080,
30D, 1F 00 49 21 00 00
28D, 37 12 87 1E 00 00

6225,3
62254
62269

080,
30D, 1F 00 73 22 00 00
28D, 37 12 EE 1F 00 00

62453
62453
62464

080,
30D, 1F 00 7E 23 00 00
28D, 37 12 2F 21 00 00

62653
62653
62668

080,
30D, 1F 00 68 24 00 00
28D, 37 12 67 22 00 00

62853
62854
62869

080,
30D, 1F 00 30 25 00 00
28D, 37 12 73 23 00 00

63054
63056
63070

080,
30D, 1F 00 D7 25 00 00
28D, 37 12 5D 24 00 00

63254
63255
63269

080,
30D, 1F 00 5A 26 00 00
28D, 37 12 24 25 00 00

63453
63454
63468

080,
30D, 1F 00 BA 26 00 00
28D, 37 12 CF 25 00 00

63654
63654
63669

080,
30D, 1F 00 F6 26 00 00
28D, 37 16 54 26 00 00

63853
63854
63869

080,
30D, 1F 00 OF 27 00 00
28D, 37 16 B5 26 00 00

64053
64053
64063

080,
30D, 1F 00 03 27 00 00
28D, 37 16 F1 26 00 00

64254
64255
64269

080,
30D, 1F 00 D4 26 00 00
28D, 37 16 OE 27 00 00

64453
64454
64468

080,
30D, 1F 00 81 26 00 00
28D, 37 16 04 27 00 00

o> o> | > | > |0 0> |0 > | |0 B> o> 0> o> |0 o> |0 > > |

(o}
o

64653

080,
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64653
64663

30D, 1F 00 OA 26 00 00
28D, 37 16 D7 26 00 00

(Preliminary)

64853
64854
64868

080,
30D, 1F 00 70 25 00 00
28D, 37 16 84 26 00 00

65054
65055
65069

080,
30D, 1F 00 B4 24 00 00
28D, 37 16 10 26 00 00

65253
65254
65268

080,
30D, 1F 00 D6 23 00 00
28D, 37 12 78 25 00 00

65453
65454
65469

080,
30D, 1F 00 D7 22 00 00
28D, 37 12 BD 24 00 00

65653
65654
65669

080,
30D, 1F 00 B8 21 00 00
28D, 37 12 E0 23 00 00

65853
65853
65868

080,
30D, 1F 00 79 20 00 00
28D, 37 12 E3 22 00 00

66053
66054
66068

080,
30D, 1F 00 1D 1F 00 00
28D, 37 12 C5 21 00 00

66253
66254
66269

080,
30D, 1F 00 A4 1D 00 00
28D, 37 12 87 20 00 00

66454
66455
66469

080,
30D, 1F 00 10 1C 00 00
28D, 37 12 2D 1F 00 00

66654
66654
66669

080,
30D, 1F 00 62 1A 00 00
28D, 37 12 B7 1D 00 00

66853
66854
66869

080,
30D, 1F 00 9C 18 00 00
28D, 371224 1C 00 00

67053
67054
67069

080,
30D, 1F 00 BF 16 00 00
28D, 37 1275 1A 00 00

67253
67254
67268

080,
30D, 1F 00 CD 14 00 00
28D, 37 12 B1 18 00 00

67454
67454
67469

080,
30D, 1F 00 C8 12 00 00
28D, 37 12 D5 16 00 00

67653
67654
67669

080,
30D, 1F 00 B1 10 00 00
28D, 37 12 E5 14 00 00

67853
67854
67869

D> o> |V V> |V | |0 o> o B0 o> |0 B> |00 o> o> | >

080,
30D, 1F 00 8B OE 00 00
28D, 37 12 E0 12 00 00

LAM Technologies
electronic equipment

91



(Preliminary)

DDS6

68053
68054
68068

080,
30D, 1F 00 58 0C 00 00
28D, 37 12 CA 10 00 00

68254
68254
68269

080,
30D, 1F 00 1A OA 00 00
28D, 37 12 A5 OE 00 00

68454
68454
68469

080,
30D, 1F 00 D2 07 00 00
28D, 37 1274 0C 00 00

68654
68654
68669

080,
30D, 1F 00 83 05 00 00
28D, 37 12 35 0A 00 00

68854
68855
68870

080,
30D, 1F 00 2F 03 00 00
28D, 37 12 EE 07 00 00

69054
69054
69069

080,
30D, 1F 00 D7 00 00 00
28D, 37 12 A2 05 00 00

69253
69254
69269

080,
30D, 1F 00 81 FE FF FF
28D, 37 12 4C 03 00 00

69453
69454
69469

080,
30D, 1F 00 2A FC FF FF
28D, 37 12 F3 00 00 00

69654
69654
69669

080,
30D, 1F 00 D7 F9 FF FF
28D, 37 12 9E FE FF FF

69853
69854
69868

080,
30D, 1F 00 8A F7 FF FF
28D, 37 12 46 FC FF FF

70054
70054
70069

080,
30D, 1F 00 44 F5 FF FF
28D, 37 12 F2 F9 FF FF

70254
70254
70269

080,
30D, 1F 00 09 F3 FF FF
28D, 37 12 A6 F7 FF FF

70454
70454
70469

080,
30D, 1F 00 D9 FO FF FF
28D, 37 12 60 F5 FF FF

70653
70654
70668

080,
30D, 1F 00 B7 EE FF FF
28D, 37 12 25 F3 FF FF

70854
70855
70869

080,
30D, 1F 00 A6 EC FF FF
28D, 37 12 F2 FO FF FF

71053
71054
71069

080,
30D, 1F 00 A6 EA FF FF
28D, 37 12 D3 EE FF FF

©
N

L P> o> Do o> o> Do 0> |0 Do 0> 0> o> o> 0> o> > o> >

71254
71255

080,
30D, 1F 00 B9 E8 FF FF
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28D, 37 12 BF EC FF FF

(Preliminary)

71453
71454
71469

080,
30D, 1F 00 E3 E6 FF FF
28D, 37 12 BF EA FF FF

71653
71654
71669

080,
30D, 1F 00 23 E5 FF FF
28D, 37 12 DO E8 FF FF

71854
71855
71869

080,
30D, 1F 00 7C E3 FF FF
28D, 37 12 F9 E6 FF FF

72053
72054
72069

080,
30D, 1F 00 EF E1 FF FF
28D, 37 12 39 E5 FF FF

72253
72254
72269

080,
30D, 1F 00 7E EO FF FF
28D, 37 12 90 E3 FF FF

72454
72455
72469

080,
30D, 1F 00 2A DF FF FF
28D, 37 16 EF E1 FF FF

72653
72654
72669

080,
30D, 1F 00 F5 DD FF FF
28D, 37 12 93 EO FF FF

72853
72854
72868

080,
30D, 1F 00 DE DC FF FF
28D, 37 12 3B DF FF FF

73053
73054
73068

080,
30D, 1F 00 E9 DB FF FF
28D, 37 12 03 DE FF FF

73253
73254
73269

080,
30D, 1F 00 14 DB FF FF
28D, 37 12 EB DC FF FF

73453
73454
73468

080,
30D, 1F 00 61 DA FF FF
28D, 37 12 F5 DB FF FF

73653
73654
73668

080,
30D, 1F 00 D1 D9 FF FF
28D, 37 12 1E DB FF FF

73854
73854
73869

080,
30D, 1F 00 64 D9 FF FF
28D, 37 12 69 DA FF FF

74054
74054
74069

080,
30D, 1F 00 1B D9 FF FF
28D, 37 16 D9 D9 FF FF

74254
74254
74269

080,
30D, 1F 00 F6 D8 FF FF
28D, 37 16 6A D9 FF FF

74454
74456
74469

080,
30D, 1F 00 F4 D8 FF FF
28D, 37 16 1E D9 FF FF

74654

o> o> | |0 |0 o> |0 o> |0 o> o> 0> o> |0 o> o> > |

080,
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74654
74669

30D, 1F 00 17 D9 FF FF
28D, 37 16 F8 D8 FF FF

DDS6

74854
74854
74869

080,
30D, 1F 00 5D D9 FF FF
28D, 37 16 F4 D8 FF FF

75053
75054
75068

080,
30D, 1F 00 C7 D9 FF FF
28D, 37 16 15 D9 FF FF

75254
75255
75270

080,
30D, 1F 00 54 DA FF FF
28D, 37 16 5A D9 FF FF

75456
75457
75471

080,
30D, 1F 00 04 DB FF FF
28D, 37 16 C1 D9 FF FF

75654
75654
75668

080,
30D, 1F 00 D6 DB FF FF
28D, 37 12 4C DA FF FF

75854
75855
75869

080,
30D, 1F 00 CA DC FF FF
28D, 37 12 FB DA FF FF

76055
76056
76070

080,
30D, 1F 00 DD DD FF FF
28D, 37 12 CB DB FF FF

76254
76255
76270

080,
30D, 1F 00 11 DF FF FF
28D, 37 12 BD DC FF FF

76455
76456
76470

080,
30D, 1F 00 62 EO FF FF
28D, 37 12 CF DD FF FF

76654
76654
76669

080,
30D, 1F 00 D1 E1 FF FF
28D, 37 12 FF DE FF FF

76854
76855
76869

080,
30D, 1F 00 5B E3 FF FF
28D, 37 12 51 EO FF FF

77054
77055
77070

080,
30D, 1F 00 00 E5 FF FF
28D, 37 12 BF E1 FF FF

77254
77254
77269

080,
30D, 1F 00 BE E6 FF FF
28D, 37 1247 E3 FF FF

77454
77455
77471

080,
30D, 1F 00 93 E8 FF FF
28D, 37 12 EB E4 FF FF

77654
77655
77670

080,
30D, 1F 00 7E EA FF FF
28D, 37 12 A6 E6 FF FF

D> o> |V V> |V | |0 o> o B0 o> |0 B> |00 o> o> | >

77854
77854
77870

080,
30D, 1F 00 7C EC FF FF
28D, 37 12 7B E8 FF FF

(o)
IS
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78054
78054
78070

080,
30D, 1F 00 8C EE FF FF
28D, 37 12 65 EA FF FF

78255
78256
78270

080,
30D, 1F 00 AD FO FF FF
28D, 37 12 62 EC FF FF

78455
78456
78470

080,
30D, 1F 00 DC F2 FF FF
28D, 37 12 6F EE FF FF

78654
78655
78669

080,
30D, 1F 00 16 F5 FF FF
28D, 37 12 8F FO FF FF

78854
7885,4
78869

080,
30D, 1F 00 5B F7 FF FF
28D, 37 12 CO F2 FF FF

79054
79055
79069

080,
30D, 1F 00 A8 F9 FF FF
28D, 37 12 FB F4 FF FF

79255
79256
79271

080,
30D, 1F 00 FA FB FF FF
28D, 37 12 3E F7 FF FF

79454
79455
79470

080,
30D, 1F 00 51 FE FF FF
28D, 37 12 86 F9 FF FF

79654
79655
79669

080,
30D, 1F 00 A8 00 00 00
28D, 37 12 DA FB FF FF

79853
79854
79869

080,
30D, 1F 00 FF 02 00 00
28D, 37 12 31 FE FF FF

80054
80054
80069

D 0> |0 | 0> >0 o o> 0> o> > o> >

080,
30D, 1F 00 53 05 00 00
28D, 37 12 8B 00 00 00

X

X

Please note that the biTargetreachedbit becomes active before reaching the commanded position
because of the objedPosition_windowthat by default is set to 10. In this way the mofora
LJ2 & A ((bit Zrgfgetreached = 1) each time the difference between the actual position and the

02y aARSNS

commanded one is less than 10 in absolute galfiyou want to have the bifargetreachedactive at the
reaching of the exact target position, it is sufficient to set the objadition_windowequal to0.
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5 Errois anddiagnostics
The drive is able to detect many error conditions and to intervene by stopping or disabling the moto

The error condition isignaledby the red LED placed on the front panel of the drive, through the digital
outputs and the fieldbus.

The errors are divided into classes. Each class identifies a specific reaction of the drive, according to the
table bdow:

Class Description 5NR @3SQa NBI

0 Warning,there is no impediment to continue with th| None.
operations in progress

2 Error which requires the stop of the motor but not tif Decelerdéion with QuickStop.
transition to FAULT.

4 Error which requires the stop of the motor an Decelergion with Quick Stomand
successively the transition €AULT. successive motor disabling

6 Error which requires the immediate disabling of tlf Motor disabling.
motor and the transition t&~FAULT.

8 As pe class 6. The error can be reset only throug| Motor disabling.
cycle of turning off and on.

For error class 8nhote that the power off/on cycle must consider the eventual

| _— . .
y auxiliary power supply and the connection to the DUP port which can keep
supdied the logic part and thus prevent the reset of the drive.

Each error has a code which identifies the type and in some case-eodabwhich helps to identify the
source of the problemAccording to the profile /CiA301 / the error codpearsin the field Emergency
error codeof the objectEmergency object (EMCWhile the subcodein the field Manufacturerspecific

error codeof the same object.

The errors arggroupedfor affinity anddisplayedto the user through a different number of flass of the
red LED.
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The following table summarizes the erssecognized by the driver:

Error | Class| LED bit Description/ Sub-code
code Flash
231G, 6 4 3 Detected over current motor outputside
Qib-code Description
0100, During PWMmodulation
0101, Towards ground
0102, Towards positive power bus
0103, Short circuit between phase A+ and grou
0104, Short circuit between phase-And ground
0105, Short circuit between phase B+ and grou
0106, Short circuit between Phase 8nd ground
0109 Abnormal current between phase A+ al
ground
010A Abnormal current between phase-Aand
ground
010B, Abnormal current between phase B+ a
ground
010G Abnormal current between phase- Bnd
ground
23AG, 6 5 5 Detectedphase open (not connected or interrupted) motor outpy
side
Sib-code Description
0201, PhaseA
0202, PhaseB
23B2, 6 8 4 Detected over current on the encoder power supply +V
3210, 6 2 1 Power supply voltage higher thaime maximum allowed
3220, 6 1 0 Power supply voltage lower than the minimum necessary for cor
functioning
4210, 4 3 2 Power stage temperature higher than the maximum allowed valy
5592 8 13 24 Invalid device descriptor
5594, 8 13 24 Invalid device configuration
55AG, 8 13 31 | Inappropriate device installedrfnware
55A2, 8 13 31 | Incompatible devicéirmware revision
6200, 8 15 31 Hrmwareerror
63AG, 8 10 16 | Conflicts in the configuration
b-code Description
0701, Seleted Torque mode without encode
feedback (presentor configured).
0702, Seleted current proportional to the loag
(object Mode_CRRG without encoder
feedback(present o configuzd).
0703 {SO AYyuUuSNLRtFGAZ2Y
of allowed limits.
0704, Activated encoder feedback without havi
activated or configured the encoder
7282 8 14 11 Detected invalid offset values
811G, 2 7 28 CAN overrunlg¢st messaggs

S
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Qib-code Description
0501, In receipt
0502, In transmission
8120, 2 7 28 CAN impassive mode
8130, 2 7 22 Eror Life Guardor Heartbeat
8140, 2 7 28 Bus offcondition recovery
8200, 2 7 28 CANoperprotocol error
8210, 2 7 22 UnprocessedDObecause of incorrect length
8220, 2 7 22 PDOength greater than expected
8240, 2 7 22 | SYN@nexpected length
8250, 2 7 22 | RPDO timeut
82A%, 2 7 22 RPDOJrocessing error
82A2 2 7 22 RPDO®rocessing error
82A3 2 7 22 RPDO®rocessing error
82A4, 2 7 22 RPDO4%rocessing error
82B2, 2 7 22 | SYNC period breach
82C2 4 7 22 Errorin the execution of the requestelMT service
Qib-Index | Descrption
0901, NMT Stopwith motor enabled
0902, NMTReset Comunicationith motor enabled
0903, NMTNode Resewith motor enabled
8611, 2 6 18 Following error The indicated class expresses the default value.
class can be modified through the objésatllowing_Error ERRCS
8612 2 6 19 Limit switch activation
Subcode Description
0801, Positive limit activation
0802, Negative limit activation
0803, Positive movement with active positiy
limit
0804, Negative movement with active negati
limit
8613 2 6 17 Homing error
Subcode Description
0601, Unfound index
0602, Unexpected clockwise limit
0603, Unexpectedcounterclockwise limit
98 LAM Technologies
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6 CANopen

The DDS6 series drives implement BAN@en protocol standardized according to tHeéommunication
Profile DS301 Version: 4.20d theDrives and Motion Control Device Profile DSP402 Version: a0l

as officially documented by the CiA (CAN in Automation). For a detailed description of the protocol and
profiles, please refer to the documents available on the official welsites.cancia.org

6.1 Visualiationand modification of registers

S CAMopen X

NMT and F5A set and status.

Status NMT:  Per-operational Stop Pre-operational Operational Comunication Reset MNode Reset
Status FSA: Mot ready to switch on Fault Reset

Save, Restore and copy of Dictionary Objects
(®) Preset 1 () Preset 2 () Preset3 Clear Copy Objects to Preset Copy Preset to Objects
[ ] Area 0x1000..0x1FFF Area Ox2000.0x5FFF Area 0x6000.0x9FFF Restore default Save

Viewing and editing objects Favorites

Clear Periodic Update Update
Favorite Storable Index Sub-Index Mame Value Preset

6040 controbword 0000 0000|0000 D000 R

®  607F max_profile_velocity 5.500 4 5500

6502 supported_drive_modes 0000 006D h

Viewing and editing objects
Periodic Update Update
@ Comunication objects

@ Manufacturer specific objects

@ Standardized profile objects

Favorite Storable Index Sub-Index MName Value Preset
1 603F error_code 0ooo |
6040 controlword 0000 OOOO|000D 000D p
O] 6041 statusword 0010 0110|0001 0000 b
] L] 605E Fault_reaction_option_code 24
O [ ] 6060 modes_of_operation 1d
] 6061 modes_of operation_display 1d

Scolling the tab from up to bottom the first section met shows the status of tHBIT (Network
managementjand FSA (Finite State Automatorhe links on the right allow you to force tiNMT status
andexecute the Fault reset
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