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|. Introduction

.1 Drive Studio

[.1.1 General:

TheDrive Studig with its graphical user interface, allows the user to easily configure the drive from a PC.
Operating within a Windowenvironment, the usdriendly software provides for multiple windows and full help
facilities.

The auto tuning, trajectory generator and oscilloscope functions ensure speedy and optimum systeandseapid
commissioning.

[.1.2 Technical data:

e Configuration of all parameters, grouped by function: motor, regulation, encoder, analogue /O, digital 1/O,
communication, supervision

¢ Downloading of setip and parameters: speed, current, torque, position
Saving and printing all parameters on a PC

Automatic resolver offset adjustment

Trajectory generator: position, acceleration, deceleration, speed
Digital multi-channel oscilloscope

Setup screen: axis, inputs, outputs

Automatic recognition of connected drive

Ability to work and edit pamaeters without being connected to a drive
Ontline help for each window

@/ M/ D/ D/ D/ D/ D/ D D

[.1.3 Drive Basic: programming language

The 9D series drives incorporate a ramhe, multitasking kernel and have more than 1000 user variables.

The pseuddrasic languagd)rive Basig allows users to develop, test and save their own application programs.

These applications can use any combimatb operating modes e.g. torque, speed and position. All of the I/O can be
controlled from within the program as well as parameters and variables.
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I.1.4 Update SMD Operating System
To update the SMD Operating System, follow these states:

1. ptions> Systemel 6 e x pl oi t at i on

Click on Menu O

miM f i L)

2. Valid the question by Yes

@ Le chargement de I'OS effacera les paramétres et tous les ili Vouls continuer 7

3. Chose the desired OS

Sélection du firmware

Firmware
Version v0.1.0 2018.08.24 12.38 CLASS

Version v0.1.1 2018.08.31 08.57 Clas

T I =
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I.1.5 Boot Forced mode
The boot force modallowsto the SMD to wait indefinitely a new software via USB/Serial port.

This can be use if internal flash was corrupted and not allow the OS to dialog with the computer and the external flash
was empty (where a copy of the OS should be present).
Furthermorethis will force to restore the factory parameters according to the new OS firmware loaded.

Place all DIP to ON

Power On the SMD ( Di GOMIRa/Txwilkblink) bl ink @Abo, Led
Update firmwarewith DriveStudio

Power Off the SMD

Place Dips ecording your configuration

Power ON the SMD. It will start with the new OS. Factory parameter will all be restored.

ogakwbE
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1. Communication

According SMD version, the communication can be done via
1 CANopen bus
1 EtherCAT CoE bus
1 USB/Serial Modbus

Thecommunication is based on:
f The standard Ci A 301 version 4.2.0 of 21 February
profileo
1 Thestandard BSEN618032 01: 2016 which i s equivalent to Ci A 40:
Control o
f ForEt her CAT, ETG.6010 D E V1.1.0: Al mplementation Di
618007-201 within EtherCATbased servo drives.
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1.1 CAN configuration

The following options exist for configuring the drive:
1 CANOpen NoddD (Hardware: Rfer to Installation Guide)
1 Terminating resistofHardware: Refer to Installation Guide)
1 Baud ratgSoftware)

II.1.1 Baud rate
The baud rate is configurable by the object dictionary 0x2201.:

Object description

Attribute Value
Index 0x2201
Name CAN Speed (Only for CAN version)

Object Code VAR
Data Type |Unsigned32
Category Mandatory

Entry description
Attribute Value
Sub-Index |0x00
Description |CAN Speed
Entry CateonfMandatory
Access rw
PDO MappingNone

{10000, 20000, 50000, 125000, 250000,

Value Range|500000, 800000, 1000000}
Default Valug500000

CAN Speed:

CAN baud r at e i Valudiibonly takereaon PavercOdl.nTthen if value is modified, the drive must be
restarted to taken the new speed communication parameter.

Into DriveStudio you can change this parameter via Settin@ANOpen:

=) & s

CANopen link

‘elocity: | - Bitds

Or directly into Parameters:

LI, WAl ITIEasUl TU el ) e Ju

Speed Step (36) 1.0 1.0
E Communication : CANopen
Speed (Kbps) 500,000 500,000

B Communication : Ethernet
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I1.1.2 CAN communication layer concepts

The concept is based on fAObjecto which is identified
General communication objects
1000, VAR Device type
1001, VAR Error register
1002, VAR Manufacturer status register
1003, ARRAY Pre-defined error field
1005, VAR COB-ID Sync message
1006, VAR Communication cycle period
1007, VAR ‘Synchronous window length
i icti . . . 1008, VAR Manufacturer device name
Object dictionary (OD) Communication profile area -
1009, VAR Manufacturer hardware version
Overview 100A, VAR Manufacturer software version
100C, VAR Guard fi
1000, to 1028, General communication objects L uadime
0000, T 100D, VAR Life time factor
n .
1200, to 12FF, SDO parameter objects
0001, to 025F, Data types £ b 1010, VAR Store parameters
0260, to OFFF, Reserved 1300, to 13FF, CANopen safety objects 101, VAR Restore default parameters
1000,t0 IFFF, |Gommunication profilc area 1400, to 1BFF, PDO parameter objects ik, ALY CHPLEETIT
) . 1013, VAR High resolution time stamp
2000, to SFFF, Manufacturer-specific profile area 1F00, to 1F11 SDO manager objects
l h 1014, VAR COB-ID emergency
6000, to 9FFF, Standardized profile area .
1F20, to 1F27, Configuration manager objects 1015, VAR Inhibit time emergency
AODO, to AFFF, Network variables 3
1F50, to 1F54, Program control objects 1018, ARRAY Consumer hearibeat time
B00O0, to BFFF, System variables -
1F80. 1o 1F89 NMT master objects 1017, VAR Producer heartbeat time
C000, to FFFF, Aeserved . il 1018, RECCRD Identity object
1019, VAR Sync. counter overflow value
1020, ARRAY Verify configuration
1021, VAR Store EDS
1022, VAR Storage format
1023 RECORD 0S command
1024 VAR 08 command mode
1025, RECORD 0S debugger interface
i ) 1026, ARRAY OS prompt
User can access these objectsia two ways: = " P
ﬂ Se rV| ce d ata ObJ eQS DO) 1028, ARRAY Emergency consumer
H 1029, ARRAY Error behavior
1 Process data object (PDO) J

A network management controlled by a defined state machine allow to control the communication. Special function
protocols add the notion of synchronization, TiBtamp and Emergency.
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[1.1.2.1 Network Management (NMT)

The networkmanagemerapplythe following state machine:

Object dictionary
index range 2000,

to FFFF, i5 reset
Object dictionary
index range 1000,

to 1FFF, is reset Application
reset

(9) (10) (11)

Operational

(1) Power an

(2) Automatic switch fo Pre-operational

(3) and (6) NMT switch to Operational

(4) and (7) NMT switch to Pre-operational

(5) and (8) NMT switch to Stopped

(9), (10) and (11) NMT switch fo Application reset

(12). (13) and (14) NMT switch to Communication reset
(15) Power-off or hardware reset

User can control it with the NMT message protocol:

| |
( NMT-message protocol ) DLC =2 (da@a field) Sefcatents)
: ‘ >
reques
: CAN-ID = 000, >
Command specifier (CS):
001, = Start (go to Operational)
002, = Stop (go to Stopped)
128, = Go to Pre-operational
129, = Reset node (Application reset)
130, = Reset communication
NMT master NMT slave(s)
On startup, i f conf i-gpud eme s saa gidBowan be sent
Producer Consumer(s)
( Boot-up protocol j
DLC =1
indication(s)
[ ] -
CAN-ID = 700, + node-1D
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If configured, to ensure do not have problem on communication linkyebebeat protocol can be used (as producer

and/or consumer):

( Heartbeat protocol ) DLC =1 (data field)
‘ indication(s)
Node state &
request >
raartaat CAN-ID = 700, + node-ID >
producer
time (1017,)
in ms
indication(s)
request =
Heartbeat
Node state values: ] consumer >
4, = Stopped time (1016,)
5, = Operational inms
127, = Pre-operational
Heartbeat
event
-8- SERAD
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[1.1.2.2 Service data object (SDO)

The SDO is used to Read/ Wr i tassunirglke divais theeSereef SDO:bj ect 6 s Su

Mode n-1

.

I
wruw _ I e ALl LLLELLL

Mode n ﬁ %

( Expedited SDO protocol )

Client Server

initiate SDO download

initiate SDO download response

initate S0O wpload

initiate SDO upload responzse

<—{ os [T W] oATA |——

DLC =8

CAN-ID client-to-server for Default-SDO = ECIU_‘ + node-1D
CAN-ID server-to-client for Default-SDO = 380, + node-I1D

C&: Command specifier (read or write access, transfer type)
ML Multiplexer (index and sub-index of an object)

( Nommal SO0 protocol )

Client Server

CAN-ID = 600, + node-ID
iniiate SDO download

downboad segment 1 response

download segment 2 to n-1

|||||||||||||||||||||||IIIIIIIIIIIIIIIIII.-

download segment 2 to n-1 responss

||||||||||||||||||| Cs | Mot used +IIIIIIIIIIIIIIIIIIIIIIII
download segment n

downkoad ssgment n responss

cs | Mot used ﬁ
CAN-1D = 580, + node-1D

SMD230MC-2110EN.docx -9- SERAD

Electronic Motion Control



Serad SMCSeries User Manual

11.1.2.3 Process data object (PDO)

The realtime data trasfer is performed by means of "Process Data Objects (PDO)". The transfer of

PDO is performed with no protocol overhead.

The PDO correspond to objects in the object dictionary and provide the interface to the applijatits Data type and
mapping of aplication objects into a PDO is determined by a correspora#figult PDO mapping structure within the
object dictionary.

There are two kinds of use for PDO. The first is data transmission and the second data recepdistingushed in
TransmitPDO (TPDO) and ReceivEDO (RPDO). CANopen devices supportiig®DO are PDO producer and
CANopen devices supporting RPDO are called PDO consumer.

The PDO communication parameter describestilemunication capabilities of the PDO.

The PDO mapping parametantains information about tle®ntents of the PDO.

For each PDO the pair of communication and mapping parameter is mandatory. The inbjesiced above are
describechbove

( PDO mapping )

ca
TFDO 1 (CAN-ID see 1800, 01,) ( PDO communication parameter )
Dat;
mmmmn Object E
RPDO: 00, Number of entries [Unsigneds
1400,
0 o1, GOB-ID Unsigned32
15FF, 02, Transmission type |Unsigneds
03, Inhibit time: Unsigned16
TPDO: 04, Reserved unsigneas
2000, | 02, [Obeds “igf', 05, Event timer Unsigned16
2o, [ o0, Jomeatc 19FF 06, SYNG startvalue |Unsigneds
2002, 00, |Object D =
Otject
2003, 02, |Object F
Producer Consumer(s)
request DIC=1t08 | indicafion(s)

CAN-ID = pre-defined or user-specific

.

( PDO protocol )

Producer Consumer(s)
1. Event (change of
state) or event-
timer driven
Internal PDO
—
event
=
|- —
2. Remote Remote frame
requested
PDO
———
3. Synchronous
transmission Sync message Sync
(cyclic) PDO producer
—
4. Synchronous s
transmission  gyent Sync message Sync
(acyclic) PDO producer
——
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[1.1.2.4 Special protocols
Sync protocol

The SYNC producer broadcasts the synchronization object periodically. This SYNC provides the basic network
synchronization mechanism. The time period between the SYNCs is specified by the standard parameter communication
cycle period, which may be writtdsy a configuration tool to tharive devices during the boatp process. There may be

a time jitter in transmission by the SYNC producer corresponding approximately to the latency due to some other message
being transmitted just before the SYNC. The SYN@sumer may use the communication cycle period manufacturer
specific.

The optional parameter counter is used to define an explicit relationship between the currenty&¥Ng&hd PDO
transmission.

In order to guarantee timely access to the network tHeCSi¢ given a very high priority CAND Drive that operate
synchronously may use the SYNC object to synchronize their own timing with that of the synchronization object producer.

( Sync protocol )

Sync producer Sync consumer(s)

DLC =00or1 indication(s)
[ Counter |

Default CAN-ID = 080,

request

Syne Sync Sync Sync Sync Sync

hphp

synchronous communication cycle
window length [us] period [us]
(1007,) (1006,)
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Time-stamp protocol

The TIME producer broadcasts the time stavbect. This TIME provides the simple network clock. There may be a
time jitter in transmission by the TIME producer corresponding approximately to the latency due to some other message
being transmitted just before the TIME.

In order to guarantee timelyxeess to the network the TIME is given a very high priority GU8N Drive devices that

operate a local clock may use the TIME object to adjust their own time base to that of the time stamp object producer.

( Time-stamp protocol )

Time-stamp producer Time-stamp consumer(s)
request DLC =6 indication(s)
— I TimeOfDay data |

Default CAN-ID = 100,

STRUCT OF

UNSIGNED28 ms, (after midnighit)
VOID4 resenved_1,
UNSIGNED1E  days, (since January 1, 1984)

TIME COB-ID (1012))
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Emergency protocol

Emergencyobjects are triggered by the occurrence of a Drive device internal error situation and are transmitted from an
emergency producer on the CANopen device. Emergency objects are suitable for interrupt type error alerts. An emergency
object is transmitted onlgnce per 'error event'. No further emergency objects shall be transmitted as long as no new
errors occur on a Drive device.

Zero or more emergency consumers may receive the emergency object. The reaction on the emergency consumer(s)
specific.

( Emergency protocol )

Emergency producer Emergency consumer(s)
request 2byte 1byle 5byle indicaftion(s)
—- [ Eec [ ER [ MEF ] - -Lh

Default CAN-ID = 100, —

EEC = Emeargency Ermor Code

ER =Emor Register (1001,)

MEF = Manufacturer-specific
Emror Field

EMCY producer COB-ID (1014,) EMCY consumer COB-IDs (1028,)
EMCY Inhibit time (1015,)

( Emergency error codes )

00xx, |Error reset or no error 60xx, |Device software
10xx, |Generic error Blxx, internal
20xx, | Current 62, user
2Mxx,, device input side 63xx, data set
220, inside of device Toxx, | Additional modules
230, device output side 80xx, |Monitoring
d0xx, |Voltage 81xx, communication
oo, main 8110, CAN overun
3un, inside of device 8120, Error Passive (EP)
B, output 8130, Life Guard Error
40xx, | Temperature 8140, recovered from Bus-off
A1, ambient 82xx, | Protocol error
Ao, device 210, PDO not processed
50xx, |Device hardware 8220, length exceeded
90xx, |External error
Foxx, | Additional functions
FFxx, |Device-specific
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II.2 Ethernet configuration (_ProfNet, EthernetlP, Modbus
1CR8 g

To run correctly, user can configure some Ethernet parameters.
The IP Address/Mask/Gateway. And if DHCP is used to define the IP Address.

If IP address ended by 255 (xxx.xxx.xxx.255) then it isNloele 1D defined by the DIP switch which is taken.

Object description

Attribute Value
Index 0x2205
Name Ethernet Parameters (Only for ENET version)

Object Code [Record
Data Type _[parameters
Category Mandatory

Entry description
Attribute Value
Sub-Index |0x00
Description [Highest sub-index supported
Entry CateonjMandatory
Access c
PDO MappingTx
Value Range|0x04
Default Valug0x04

Sub-Index |0x01

Description [Enable DHCP Enable DHCP:
Entry CateonjMandatory If TRUE, enable DHCP function
Access w-NV Change is taken after drive restart

PDO MappingNone
Value Range|unsigned16
Default ValugFALSE

Value Range|0x02

Description |IP Address IP_Address:

Entry CateonjMandatory Configure the IP Address of the device.

Access w-NV Format is coded like Following:

PDO MappingNone 192.168.1.1 =>0xC0O A8 01 01

Value Range|unsigned32 11 Specific value. If last Byte is 255 (OxFF) this is not 255 taken, but SMD nodelD (Set by DIPs)
Default Valug192.168.1.1 Change is taken after drive restart

Value Range|0x03

Description |SubNetMask SubNe Mask

Entry CateonjMandatory Configure the SubNet mask of the device.
Access w-NV Format is coded like Following:

PDO MappingNone 255.255.255.0 =>0xFF FF FF 00

Value Range|unsigned32 Change is taken after drive restart

Default Valug255.255.255.0

Value Range|0x04

Description [Gateway Gateway:

Entry CateonjMandatory Configure the Gateway of the device.
Access w-NV Format is coded like Following:

PDO MappingNone 192.168.1.1 =>0xC0 A8 01 01

Value Range|unsigned32 Change is taken after drive restart
Default Valug0.0.0.0

These parameters can be changed via DriveStudio and applied on SMD power On:

speed (Kbps) SUU.LUY 500,000
El Communication : Ethernet
DHCP Mo Mo
P 0.0.0.0 0.0.0.0
Mask 0.0.0.0 0.0.0.0
0.0.0.0 0.0.0.0
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1.3 Modbus

11.3.1 Services

Below is listed all Modbus services. In grey are the not supported services.

Function Codes

Code (Dec) Sub codg Code (Hex
Physical Disctrete Inputgread discrete Inputs 2 02
. Internal Bits Read Coils 1 01
Bit access - - -
Or Write Single Coil 5 05
Pysical coils Write Multiple Coils 15 OF
Physical Input Register Read Input. Reg|st<_er - o
Read Holding Registers 3 03
Data Acces . Write Single Register 6 06
. Internal Registers - - -
16 bits acces or Write Multiple Registers 16 10
. Read/Write Multiple Registers 23 17
Physical Output - -
. Mask Write Register 22 16
Registers

Read FIFO Queue 24 18
File record access Read File record 20 6 14
Write File record 21 6 5
Read Exception status 7 07

0,124,

10, 11, 12
8 13, 14, 15 08

Diagnostics 16,17, 18

g Diagnostic 20

Get Com event counter 11 0B
Get Com Event Log 12 0C
Report Slave 1D 17 11
Read device identification 43 14 2B
Other Encapsulated interface Transpdrt 43 2B

SMD230MC-2110EN.docx
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I1.3.2 RTU (Serial / USB)

Some dictionary objestare also accessible viae serial port or USB link (Serial emulation).

The used protocol is thelodbusRTU. The access via USB or Serial port are strictly identical. The USB is seen by
computer as an emulated serial pdtte only difference is the SlavelD field. USB is always 0x01. Serial is the node ID
selected by the dips switch.

With this protocol, dicommunications on Serial/USB are initiated by the Master (Computer). Then the drive response
can be positive or negative.

Slave | ServicelD | StartAddr NB Words | NB Word(n) CRC

D Bytes (2 Bytes)
SingleWriteRequest 0x01 | Ox06 MSB | LSB MSB | LSB CRC
SingleWriteResponse | Ox01 | Ox06 MSB | LSB MSB | LSB CRC
SinglewrittNegResponse | Ox01 | 0x86 Error code (1byte) CRC
WriteRequest 0x01 | 0x10 MSB | LSB | MSB | LSB | LSB | MSB | LSB CRC
WriteResponse 0x01 | 0x10 MSB | LSB | MSB | LSB CRC
writtNegResponse 0x01 | 0x90 Error code(1byte) CRC
ReadRequest 0x01 | 0x03 MSB | LSB | MSB | LSB CRC
ReadResponse 0x01 | 0x03 LSB | MSB | LSB CRC
ReadNegResponse 0x01 | 0x83 Error code (1byte) CRC
Other Neg Response Req Req |0x80 | Error code (1byte) CRC

If 32 bits data are read, by default fiitde endiani s conf i gured (16bits LSB first).
COM parameters 0x2200 objecto

You can find the translation froModbusAddress taACANOpenobject with DriveStudio:
% Drive Studio V0.9.16 - Pjt_TypeECAT

. - =,
Drrivel Vi

Paramétres Communication

Mode (Mo mode =

Imnarter de la | Rénulatinn  Rr

Then you can have the direct correspondence betwedhatieusAddress and thE ANOpenobject:

o Ecriture de la valeuwr dumedule sur I'axe ( PARAM POSITION MODULO VALUE)
On souhaite passer ce modulo 2 360 degrés
WRITEERRAEM (2700h, 05h)=36000
( Addres: m‘: Name Description Size Type 3:;:: Access
_FIRMWARE_ACTUAL_VERSION_STRING Acmal VersionSting 2 String _WRITE_DENIED adk

10 400011 _FIRMWARE VERSION_STRING Version String 2 String _WRITE_FACTORY 2203h 0th 2203h 01h
20 400021 _FIRMWARE DATA LENGTH Data Length 2 [Uimnt32 _WRITE_FACTORY 2203h 0zh 2203h 02h
22 400023 _FIRMWARE _CRC CRC 2 [Uint32 _WRITE_FACTORY 2203h 03h 2203h 03h
24 400025 _ FIRMWARE COMMAND Command 1 |Uintl6 _WRITE_FACTORY 2203h  04h
25 400026 FIRMWARE RESET VECTOR Reset Vector 2 [Um32 WRITE FACTORY 2203h 05h 2203h 05h
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The error code on Modbus RTU level could be following:

0x01 | Service nosupported The filed AService |1 DO not oodve.r es
0x02 | Unknown Address The StartAddr + NbWordverflow the maximal supported address
0x03 | Incorrect data The frame is not correct (Length
0x04 | Drive not ready In case of specific command (OS / PGM update) the drive is not in a gde(
OxF7 | Write default During programming O$rive Basicif write fail.
0xF8 | Buffer too small Modbusrequest need larger buffer response. Try with smaller request.
0xF9 | Memory Allocation Internal system memory allocatidails. Please contact manufacturer
The error code on Object dictionary level could be following:
Code | Correspondence | Detail
with  CANOpen
Abort code
0x05 0x6010001 Unsupported Access
0x06 0x6010001 Write Only entry: Try to read an object with Write Only attribute
0x07 0x6010002 Read Only entry: Try to write an object with Read Only attribute
0x08 0x6010003 Entry cannotbe written because SubindexO is not O
0x09 0x6010004 The objecitannotbe accessed via complete access
Ox0A | 0x6020000 Obiject not existing
0x0B | 0x6040041 Objectcannotbe mapped to PDO
0x0C | 0x6040042 Mapped Object exceeds PDO
0x0OD | 0x6040043 Parameter is incompatible
Ox0E 0x6040047 Device incompatibility
OxOF 0x6060000 Hardware error
0x10 0x6070010 Parameter length error
0x11 0x6070012 Parameter is too long
0x12 0x6070013 Parameter is too short
0x13 0x6090011 Subhdex (Entry) not exists
0x14 0x6090030 Value exceeds
0x15 0x6090031 Value is too great
0x16 0x6090032 Value is too small
0x17 0x6060033 Unequal Module Id list
0x18 0x6090036 Value is less than minimum value
0x19 0x8000000 General error
0x1A | 0x8000020 Datacannotbe read or written
0x1B | 0x8000021 Datacannotbe accessed because of local control
0x1C | 0x8000022 Datacannotbe read or written in the current state
0x1D | 0x8000023 Object is not in the object dictionary
Ox1E | 0x8000024 No data available

m The error code 0x601000R¢ad Onlyentry) id generated only when try to write ONE object. If the read only

object is acceded in writing wheévlodbusframe access to marobjects all other object will be written, excepted the

Read Onlyobject, without return the error code.
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11.3.3 Modbus TCP

The object accegsnapping)is exactly the same than Modbus RTU.

Transaction Protocol Length Unit Servi | StartAddr NB Words | NB Word(n)
identifier identifier Identifier | celD Bytes
WriteRequest MSB | LSB | Ox00 | Ox00 | MSB | LSB | OxFF 0x10 | MSB | LSB | MSB | LSB | LSB MSB | LSB
WriteResponse | MSB | LSB | 0x00 | Ox00 | MSB | LSB | OxFF 0x10 | MSB | LSB | MSB | LSB
WriteNegresponse | MSB | LSB | Ox00 | 0x00 | MSB | LSB | OxFF 0x90 | Error code (1byte)
ReadRequest MSB | LSB | 0x00 | Ox00 | MSB | LSB | OxFF 0x03 | MSB | LSB | MSB | LSB
Readresponse MSB | LSB | Ox00 | Ox00 | MSB | LSB | OxFF 0x03 LSB MSB | LSB
Readlegresponse | MSB | LSB | 0x00 | 0x00 | MSB | LSB | OxFF 0x83 | Error code (1byte)
Other Neg| Req | Req | Req | Req Req | Req | Req Req Error code (1byte)
Response |0x80
Fields Length | Description - Client Server
Transaction 2 Bytes | Identification of a Initialized by the | Recopied by the
Identifier MODBUS Request / client server from the
Response transaction. received
request
Protocol Identifier 2 Bytes | 0 = MODBUS protocol | Initialized by the | Recopied by the
client server from the
received
request
Length 2 Bytes | Number of following Initialized by the | Initialized by
bytes client ( request) | the server (
Response)
Unit Identifier 1 Byte | Identification of a Initialized by the [ Recopied by the
remote slave client server from the
connected on a serial received
line or on other buses. request

The header is 7 bytes long:
Transaction Identifier: It is used for transactiopairing; the MODBUS server copiei the response the
transaction identifier of the request.
Protocol Identifier: It is used for intrasystem multiplexing. The MODBUS protodslidentified by the value

1

=a =4

0

Length: The length fidd is a byte count of the following fields, including the Uldieéntifier and data fields.
Unit Identifier : This field is used for intrgystem routing purpose. It is typically used to communicate to a
MODBUS or a MODBUS+ serial line slave through a gatgwatween an Ethernet TAP network and a
MODBUS serial line. This field is set by the MODBUS Client in the request and must be returned with the same

value inthe response by the serv&@he SMD has not a gateway;

U Ox00 => Broadcast: all slaveceiveghe request. No response is done
U OxFF => Server is addressed
U Other => To the gateway (not used)

All MODBUS/TCP ADU are sent via TCP on registered port 502With this port, the Endiannessfor 32 bits value
is configurable (Refer to RS232 porEndiannesswhich is the same parameter)
If port 10502 is used, Little Endian is always applied.

Remark: the different fields are encoded in-Biglian.
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1. Drive profile application

1.1 General concepts

I11.1.1DS402 Power State Machine

To switch the motor controller to aperational state, a state machine must be run through. This is defined in CANopen
standard DS402. State changes are requested in object 0x6040 (control word). The actual state of the state machine can
be read out from object 0x6041 (status word).

Low-Level power
Voltage switched on for controller

Start Highlevel voltage can be switched or

Not ready to
switch on

|

1

|

——————— > Switchon <—15——
—> disabled

Fault

K ‘
2 7
(B
Ready to
10 switch on
12 | 1 14
3 6 9
l | HighLevel power
Voltage switched on for controller
Switched on 8 Highlevel voltage switched on

4 5 Fault readtion
l | active
) . Torque
Quick stop Operation — T X
active 11 enabled 13 Voltage switched on for controller

| Highlevel voltage switched on

Error occures

The following table lists the bit combinations for the control word that lead to the corresponding state transitions. An X
corresponds to a bit state that is no longer to be considered. The single exception isrsetadlbe transition is only
requested by the rising edge of the bit.

Bits of the controlword
Command Transitions
Bit7 (Bit3 | Bit2 | Bit1 | Bit0

Shutdown 0 X 1 1 0 2,68
Switch on 0 0 1 1 1 3
Switch on + enable 3+4
operation 0 1 1 1 1 (NOTE)
Disable voltage 0 X X 0 X 7,9,10,12
Quick stop 0 X 0 1 X 7,10,11
Disable operation 0 0 1 1 1 5
Enable operation 0 1 1 1 1 416
Fault reset . X X X X 15

NOTE Automatic transition to Enable operation state after executing
SWITCHED ON state functionality.
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The following table lists the bit masks that describe the state of the motor controller:

Status word

PDS FSA state

XXXX XXXX XOxx 0090

Not ready to switch on

XXXX XXXX X1xx 0090

Switch on disabled

XXXX XXXX X01x 0091

Ready to switch on

XXXX XXXX X01x 0041

Switched on

XXXX XXXX X01x 0141

Operation enabled

XXXX XXXX X00x 0141

Quick stop active

XXXX XXXX XOxx 1141

Fault reaction active

XXXX XXXX XOxx 1000

Fault

II1.1.2Modes of operation

The drivebehaviourdepends on the activated mode of operation. The onpkementsseveral modes of operation but it
is not possible to operate the modes in parallel, the user is able to activate the required function by selecting a mode of

operation.

The control device writes to thmodes of operation object (0x6060) in order to selethe operation mode. The drive
device provides theodes of operation display object(0x6061)to indicate the actual activated operation mode.
Controlword,Statusword, and sqioints are used moepecific. This implies the responsibility of the contielice to

avoid inconsistencies and erronetahaviour

The following modes of operation aagailable:
Profile position modéppm)
Homing modghm)
Interpolated position modgm)
Profile velocity modegvm)
Torque profilemode ptm)
Cyclic sync position modgcsp)
Cyclic sync velocity modécsv)
Cyclic sync torque modgst)
Auto-Tuning mode (atr)
GearBox mode (gbm)*
Homing master mode (hmm)*

=4 =4 =8 - 8888889

With the exception of

*Manufacturer specific mode

the O6Homing

mmidte 6, the | isted
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Figure bellow shows the general relations between target, reference, effort, and actual values:

Cyvclic sync target value

Taraget Referenc
_values | Trajectoryl_values | control an
generator power staq

Actual values (sensorless)

Actual values (with sensor)

II1.1.3 Brake reaction

Different br&ke reactions can be set according source of the event.

Start

Not ready to

switch on
1
» Switchon [«—15—— Fault
> disabled |«
| A
2
Ready to
10 switch on
Disabl
12 | 1 -~
3 6
| i
Switched on 8
[ _
4 5 Fault readtion
l :0xaosc active
A
Quick stop Operation — .
active 4%&— enabled 13
Halt o0 Error occures

Low-Level power
Voltage switched on for controller

Highlevel voltage can be switched or

HighLevel power
Voltage switched on for controller
Highlevel voltage switched on

Torque
Voltage switched on for controller
Highlevel voltage switched on
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.1.3.1 Quick stop active

Transitionstopthetfi@Qadbcktate and the

performed:

Value

Definition

0

Disable drive function

+1

Slow down on slow down ramp and tran
into Switch On Disabled

+2

Slow down on quick stop ramp and trar
into Switch On Disabled

+3

Slow down on current limit and transit in
Switch On Disabled

+4

Slow down on voltage limit and transit in
Switch On Disabled

+5

Slow down on slow down ramp and stay
Quick Stop Active

+6

Slow down on quick stop ramp and stay
Quick Stop Active

+7

Slow down on current limit and stay
Quick Stop Active

+8

Slow down on voltage limit and stay
Quick Stop Active

11.1.3.2 Shutdown

Transition to the fiReady to switch ono
Value Definition
0 Disable drive function (switebff the drive
power stage)
+1 Slow down with slow down ramp; disable
the drive function

11.1.3.3 Disable operation

Hal t command.

stat e. I'n this

AiSwitched on @bjestDx®A5E€ is peffonrmed:hi s case

Transition to the
Value Definition
0 Disable drive function (switebff the drive
power stage)
+1 Slow down with slow down ramp; disable
the drive function
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11.1.3.4 Halt operation

This bit of the control word is available in tfalowing mode:

Profile Position
Profile Velocity
Profile Torque
Homing

=A =4 =4 -4 -8 -9

Auto-Tuning

Interpolated position

In this case, the action configured in object 0x605D is performed:

Value Definition

+1 Slow down on slow down ramp and stay
Operation Enabled

+2 Slow down on quick stop ramp and stay
Operation Enabled

+3 Slow down on current limit and stay
Operation Enabled

+4 Slow down on voltage limit and stay
Operation Enabled

11.1.3.5 Fault reaction operation

If an erroroccurs the action configured in object 0x605E is performed:

Value

Definition

0

Disable drive function, motor is free f{
rotate

+1

Slow down on slow down ramp

+2

Slow down on quick stop ramp

+3

Slow down on current limit

+4

Slow down on voltage limit
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111.1.4Safety
The drive has two STO inputs.

1 A fault on one of the STO inputs, internally generates a Warning (A04, A05). The action on this Warning is
not a "Fault Signal", but a "Disable voltage" » (H&&.1 DS402 Power State Machindransition 7, 9, 10,
12). Indeed, due to hardware, a STO detection switch off the motor control which is equivalent to a Disable
voltage. Wecannot apply a deceleration ramp.
If the user wishes to decelerate (mechanical safety) and then a Disable Voltage (electrical safety) it must be
managedn themaster side: Make a Halt or QuickStop command and then a Disable Voltage command
(Manage by quik stop config)

1 The STO error disappears automatically when the fault disappears. (No more display A04, A05), but is still
present in the fault history.

1 To Switch On again, you need a rising edge of ENABLE
(Shutdown request and then Operation Enable stque rising edge on ENABLE input, ®@rive Basic
instruction « Axis On »)

Command Mode  [Type of ENABLE input |Action to do

None Following a STO, the user must press OFF, then ON when the STO are OK to enable again.
L Following a STO, the user must press OFF, then ON when the STO are OK to enable again provided the §
. . Authorization . B
DriveStudio input is enabled.
Validation . - . . .
No more control via DriveStudio. The ENABLE input must have a rising edge when the STO are OK to eng
None Following a STO, the ControlWord has to go to 0x06 (Shutdown) then 0x07 (OperationEnable) when the S

to enable again.

Following a STO, the ControlWord has to go to 0x06 (Shutdown) then 0x07 (OperationEnable) when the S
to enable again provided the ENABLE input is enabled.

The ControlWord has to go to 0x06 (Shutdown) as well as the ENABLE input to 0. A rising edge on the EN

/ ha o/ ! b Z|Authorization

VEIRETEN or an Operation Enable request (ControlWord = 0x07, 0xOF) with STO OK allows you to enable again.
None Following a STO, the user must call the instruction "Axis On", when the STO are OK to enable again.
Authorization Following a STO, the user must call the instruction "Axis On", when the STO are OK to enable again provi
DriveBasic ENABLE input is enabled.
Validation No more control via Axis On / Off instruction. The ENABLE input must have arising edge with the STO Ok
again.
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II1.1.5User defined unit

The Drives controll er s udepfoirntesd & hwenipto.ssByitlhitsy waey ,s etth e
be set and read directly intheant ed user unit (mm, degree, | ap etcé)

To configure it, we definehe not i on of the fAFactor groupo

RIN

[‘ S x in position_units (e.g. "degree")

ROUT x in position_units (e.g. "mm")

.1.5.1 Position User defined (P.u.d)

Gear ratio

The object 0x6091 define the gear rafibis object shall indicate the configured number of motor shaft revolutions (Rin)
and the number of driving shaft revolution (Rout)

Feed constant

The object 0x6092 define the feed constant. This object shall indicate the configuredcdesthnt;this is the
measurement distance per one revolution of the output shaft of the gearbox.

Example
I System has a gear box ration of 1/10 (Rout = 1 revolution penvblutions of the motor)
1 System has a feed constant of 20mm per revolution (10mm done when output shaft of thergakésore
revolution)
T User want indicate the distance in Om (1f want a
position)

To obtain this, the user shall:
1 Configure the Gear Ratio with {1, 10}
1 Configure the Feed constant with {10000, 1} (10mm = 10000um)
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[.1.5.2 Velocity User defined (V.u.d)

The user can define a different scale from the P.u.d.

To do this, the object 0x6096 die¢ the velocity factor.

Example

On the P.u.d example @u.d.= 1 pm)
1 If user want define the velocity in um/s, the Velocity factor should be configured to {1, 1}
1 If user want define the velocity in mm/s, the Velocity factor shoulddodigured to {1000, 1}
1 If user want define the velocity in m/min, the Velocity factor should be configured to {1000009>&m ->
m: x1000000, s> min: x60)

11.1.5.3 Acceleration User defined (A.u.d.)

The user can define a different scale fromRhed.
To do this, the object 0x6097 define the acceleration factor.

1.1.5.4 Jerk User defined (J.u.d)

The user can define a different scale from the P.u.d.
To do this, the object 0x60A2 define the jerk factor.
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I11.2  Mode of operation
II1.2.1Profile position (pp mode)

1.2.1.1 Geaneral information

The Profile Position Mode is used to move to the target position (relative or absolute) with a defined trajectory (speed,
acceleration, deceleration and jerk).

The overall structure for this mode is shown below. A target position iedpp the trajectory generator. It is generating
a position demand value for the position control loop.

Trajectory Position
generator control law
parameters parameters
Position demand
l internal value i
(60FC,) or
Target position Position demand Positi Control effort
(607A,) Trajectory Value (6062,) e (6OFA,)
»  control
generator g
function

At the input to the trajectory generator, parameters may have optional limits applied befoneobeializedto internal
units. The simplest form of a trajectory generator is just to pass through a target position and to transform it to a positio
demandnternal value with internal units (increments) only.

& AP_OpMode_PositionReachedTarget Position Actual Value (6064) (issued from CT_Motor_CurrentAbsolutePosition)
BS EN 61800-7-201:2008 - 56— P e Position Reached (¢—————
Mngt
Target position (607A,)
_Position range limit (6078,) Limit | | Target position [inc] StatusWord. TargetReached bit
Software position limit (6070,,! function Multiplier
Polarity (607E;) o
Profile velocity
Pol 6O7E, Positi
olaity { ) or End velocity dgrsnlz:(r,\g

Profile velocity (6081,)

= Multiplier [inc/s] internal
I Limit I
nd velocity (6082,) _| functi value
b TG (60FC,)
e

Max profile velocity (607F,) T
Max motor speed (6080,,) Minimum Trajectory
»|comparator| Velocity limit generator

Profile acceleration (6083,)

Profile acceleration

Profile deceleration (6084,,) or profile deceleration
Quick-stop deceleration (6085,) Limit 05 QISP decelz:]illlgzr}

id A > ProfileJerkUse (60A3h)
Max acceleration (60C5,) function ProfileJerk (60A4h)
Max deceleration (60C6;) D ——

Quick-stop option code (605A,)

Motion profile type (6086,)

inc = intemal increments
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1.2.1.2 Functional description

Control Word

15 11 10 9 8 7 6 5 4 3 0
(see Ox604( iie Change (see OX604( Change sdNew |(see 0x604(
description) on Halt o abs/rel | . . . -

Move setpoint description) immediately| setpoint| description)

MSB LSB

The following bits in object 0x6040 (control word) have a special function:
1 Bit 4 starts a new sqtoint order. This igarried out on a rising edge of this bit.

1 Bit 5: If this bit is set to "1", the Sqtoint order is triggered immediately on bit 4 rising. If it is set to "0", the
Setpoint order just being carried out is completed and only then is the nepoiBebrde started.

1 Bit 6: If "0", the target position 0x607A is absolute. If "1", the target position is relative to the actual position.
The reference position is depending on the Bits 0 and 1 of the object OX60F2.

91 Bit 8 (Halt): At the transition from "0" to "1the motor decelerates and will come to a halt. The deceleration is
depending on the settings in the "Halt Option Code" in object 0x605D.

1 Bit 9: If this bit is set, the speed is not changed until the first target position is changed. This meansrtigat brak
is not performed before the first destination is reached as the motor should not stop at this position.

1 Bit 10: Manufacturer specific: If this bit is set, indicate the move isitefiEnd Velocity and Target position in
not usable. This bit is only taken for immediately set (Bit 5 = 1). TO stop rsemela new set point or malkae
Halt request

Status Word

15 14 13 12 11 10 9 0

(see 0x6041 Following Setpoint (see 0x6041 Target (see 0x6041

description)| error acknowledge | description)| reached | description)
MSB LSB

The following bits in objec®x6041(status word) have a special function:
9 Bit 10: Target reached: This bit is set to "1" when the last target was reactetie motor is idling for a
specified timg0x6068)within a tolerance windowWwx6067

1 Bit 12 (setpoint acknowledge): This bit confirms the receipt of a new and valid target position. It is
synchronously set and reset with the "Newsanht" bit in thecontrol word.

91 Bit 13 (Following Error): This bit is set in closed loop mode if the following error is greater than the set limits
is (0x6065(Following Error Window) an®x6066(Following Error Time Out)).
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General move command

In object 0x607A (TargePosition), the new target position is specified in Position{Dedined unit (P.u.d). Afterwards,

the move command is triggered when bit 4 is set in object 0x6040 (control word). If the target position is valid, the drive
responds with bit 12 in obje®x6041(status word) and begins the positioning run. As soon as the position is reached, bit
10 is set to "1" in the status word.

Actual
speed
/ ’/
t
New
setpoint
(bit 4) t
Target
position t
(setpoint)
Setpoint ‘
acknowledge
(bit 12) t
Target
reached
(bit 10) t

When a sepoint is in progress and a new-g&tint is validated by the new spbint (bit 4) in theControlword, the new
setpoint shall be processed immediately if bit Saointrolword is set:

Actual
speed

4

New
setpoint
(bit 4) t

Target |
position
(setpoint) t

Current target
position
processed t

Setpoint
acknowledge
(bit 12) t

Target
reached
(bit 10) t
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Or after the previous s@oint was finished if bitSiscleared. Taed d i t i onal grey | ine segment
shows the actual speed if the change of set point bit (bit 9) is set to 1:

Actual
speed

New
setpoint
(bit 4) t

Target I
position
(setpoint) t

Current target
position
processed t

Setpoint
acknowledge
(bit 12) t

Target
reached
(bit 10) t
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Set of setpoints

The drive device supports set of-peints, maximum of 254 sgioints is available. Theetpoints are handled as shown

below: @ @ @ @ @
w5 [ M |

Change set
immediately
(bit 5) t

set-point A ‘ B | c E

o |
Buffered
I

Processed
set-point ‘

Set-point _|
acknowledge
(bit 12) t
Target
reached |_
(bit 10) t

New setpoints are buffered in the spoint list as long as free spbints are available in the drive device. If nopgeint
is in progress, the new spoint shall become active immediately (1). If ageintis in progress, the new spoint shall
be stored in the first sgint buffer that is free (2 + 3).

L= = Jife J[ =]

If all setpoint buffers are busy (spbint acknowledgéit is 1), the reaction depends on th@ange set immediatehyt.
If the change set immediately bit is set to 1, the nevpsett shall be processed immediately as singlepsitt. All
previously loaded sqioints shall be discarded (5).

The target reached bit shall remain 0 until alipahts are processed.
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Parameters

The following diagram shows parameters used to establishing the profile.

Jerk Begin End deceleration
y acceleration Jerk
A [A] (0x60A4) Jerk[D] (Ox60A4)
>
t
Begin
End acceleration deceleration Jerk
Jerk[B] (0X60A4) [ (0x60A4)
AcceAeration
_____________ Maxaccelratorfx60C®)
Profile acceleratiorf0x6083
»
t
Y
Profie deceleratiof0x6084)
Max deceleratio (0x60C5)
Speed
Profie velocity0x6081)
»
>
t
Position
Target positior(Ox607A)
A
e 2
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Motion Profile type

User can define a profile type (0x6086):
1 Linear ramp (trapezoidal profile)
1 Sinzramp
1 Jerkfree ramp
1 Jerklimited ramp(Not yet available)
1 Jerklimited rampin rate

Linear ramp

In this mode, the Jerk is not used.
J‘e:rk

\4

Accqleration

Profie acceleratioiOx6083)

\4

SReed

Profile deceleratior{Ox6084)

Profie velocity0x6081)

»
»

Position

t

Target positior{Ox607A)

Absolute
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JerkFree ramp

In this mode, no jerk is used. The drive compute it automatically to have the snaxmtbleration as possible:

Jerk
A
t
Accejlpration
_____________ Maxaccekratorfx60%)
Profile acceleratiorfOx6083)
t
Profile deceleratior{Ox6084)
Max decéeleratio r{0x60C5)
Speed
R
Profile velocity0x6081)
.-, . t
Position
Target position(Ox607A)
A
gl 2
5 2
el 2
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JerkLimited mode(Not Yet implemented)

In this mode, the uselefinesthe wanted Jerk.
According the object 0x60A3 (Profile Jerk use), the acceleration Jerk can be different to Deceleration Jerk

If Profile Jerk use (0x60A3) = 1, the Jerk in phase [A] [B] [C] and [D] is defined with Jerk Ox60A4.1.
If Profile Jerk use (Ox60A3) = 2, the Jerk in phase [A] [B] is defined with Jerk 0x60A4.1. The Jerk in phase [C] and [D]

is defined with Jerk 0x60A4.2

Jerk Begin End deceleration
. ac&‘}‘%ﬁ‘é&ferk Jerk[D] (X60A4)
>
t
Begin
End acceleration deceleration Jerk
Jerk[B] (0X60A4) [ (0x60A4)
AcceAeration
_____________ Maxaccelratorfx60C®)
Profile acceleratiorf0x6083
»
t
Y
Profie deceleratiof0x6084)
Max decéeleratio (0x60C5)
Speed
A
Profie velocity0x6081)
N
>
t
Position

Target positior(Ox607A)
A

»

Absolute
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JerkLimited in rate mode

This mode is the same as J¢iiknited mode. The only difference is the unit of the Jerk defined in object Ox&0iad
percent (...100).

0% mean no jerk (similar to Linear ramp)
100% isequivalent to JeHEree mode (Jerk increase and decrease without stabilized phase)
50% means:

1 a positive Jerk during 25% of acceleration phase,

1 A stabilized jerk during 50% of acceleration phase,

1 A negative jerk during 25% of acceleration phase

Jerk ‘ ‘ |
J ! 3 |
| |
} i ‘ ) t
S 1 |
AN | | i Tj=100%
AphaMax -1 g
NS : /TJ:25%
\ \\\ } \‘x\‘} ! )
» Y | ! /JTJ’ZO/O
Alpha ; ; : — \
o |
o i * >
TL/8 Ti/4 TL/2 T

SMD230-MC-2116EN.docx -36- SERAD

Electronic Motion Control



Serad SMCSeries User Manual

Sin2 Ramp
In this phase, the acceleratifmilows a Sin2 waveform:

1,5

0,5

-0,5

-1,5

——p(t)SIN V(t)SIN a(t)sIN J(t)SIN

Compare to 6S0 c uHree mode dr Jedimitedel@0%wniodeh Jer k

138
0,38
0,38 /
I
012 4 0.2 04 06 0,8 1 12 14 16
0,62
112
1,62

p(t) v(t) a(t) ift)
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Positioning
Below is the differentpositioning mod€bit 6 and 7, object 0x60F2)

Normal Only negative Only positive Optimized
(similar to linear axis) direction direction (shortest way)
IEC
Be carefulusingpof fAiModul o axiso6 (RangelLimit 0x607B) is only al

is no sense to use this on multi turn feedback.

The object 0x607B Position range limit indicates the maxn and minimum position range limitslithits the range of

the input value. On reaching or exceeding these limits, the inputwadpsautomatically to the other end of range. The
software position limit 0x607D shall be out of the range of the positiage limits.

To disable the position range limits for any reason the min position range limit (607B:01) and max position range limit
(607B:02) must be set to 0.

Normal mode
In this mode, we can move in muitirn. Examplein a range = 860°-> 0x607B

Target Position | Relative Absolute

(0x607A)

0 Motor not move Motor goesto position 0° in the negativ|
sense.

50° The motor move of 50° i The motorgoesto 50°. (Without pasg

positive sense. through 0°)

Bit7 Bit6
0 0

Bit7 Bit6
0 0

-50° The motor move of 50° ir -50° is equal to 3660 = 310°.
negative sense. oee X The motor goes to 310° by passing
oo ] | through 0°. Bit7 Bit6
0 0

410° (1 turn +| The motor move of 1 lap ;
50°) 50° in positive sense.

The motorgoesto 50°. (By passing 1

time or n time through 0°)
Bit7 Bit6
00

-410° (1 tour +| The motor move of 1 lap |
50°) 50° in negativesense.

The motorgoesto 310°. (By passing !
times through 0°)

Bit7 Bit6
00
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Negative mode

In this mode, we cannalo multi-turn.

The motor move of 310° if
negative sense

The motor goesto 310° in negative
sense.

Target Position | Relative Absolute
(0x607A)
0 Motor not move Motor goesto position 0° in the negativ|
sense.
50° The motor move of 50° ir The motorgoesto 50° in negative sens
negative sense. o
Bit7 Bit6 . .
0 1 Bit7 Bit6
01

-50° -50°= 310°. -50° = 310°.

410° (1 tour +
50°)

410=50°.
The motor move of 50° ir
negative sense.

Bit7 Bit6

01

410° = 50°.
The motorgoesto 50° in negative sens

Bit7 Bit6

01

-410° (1 tour +
50°)

-410° = 310°.
The motor move of 310° if

negative sense.

-410° = 310°.
The motor goesto 310° in negative
sense.
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Positive mode

In this mode, we cannalo multi-turn.

The motor move of 310° if
positive sense.

The motor goesto 310° in positive
sense.

Target Position | Relative Absolute
(0x607A)
0 Motor not move Motor goesto position 0° in the negativ|
sense.
50° The motor move of 50° ir The motorgoesto 50° in positive sense
positive sense.
Bit7 Bit6
10 . .
Bit7 Bit6
1 0

-50° -50° = 310°. -50° = 310°.

410° (1 tour +
50°)

410 = 50°.
The motor move of 50° i
positive sense.

Bit7 Bit6

10

410° = 50°.
The motorgoesto 50° in positive sense

Bit7 Bit6
1 0

-410° (1 tour +
50°)

-410° = 310°.
The motor move of 310° if

positive sense.

-410° = 310°.
The motor goesto 310° in positive
sense.
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Optimized mode

In this mode, we cannalo multi-turn.

Target Position | Relative Absolute
(0x607A)
0 Motor not move Motor goesto position 0° in the sense:
1 Positive if current position >3
180°
1 Else, negative.
50° (or n) The motor move of 50° ir Motor goesto position 50°(n) in the
positive sense. sense:
9 Positive if current position >:
If n<=180: In the n sense. 230° (180° + n)
If n>180: In the reverse | 1 Else, negative.
sense.
-50° (or n) Motor goesto position310°(360%n) in

The motor move of 50° ir
negative sense.

If n>=-180: In the n sense.
If n<-180: In the reverse |
sense.

the sense:
1 Negativeif current position >=
13 (180° + n)
i Else,positive

410° (1 tour +
50°)

The motor move of 50° ir
positive sense.

Motor goesto position 50°(n) in the
sense:
1 Positive if current position >:
230°(180° + n)

1 Else, negative.

If 770° = 410° = 50°, the motor done
turn more

-410° (1 tour +
50°)

The motor move of 50° ir
negative sense.

Motor goesto position 310°(36@) in
the sense:
1 Negative if current position >3
130° (180° + n)
1 Else,positive.

If -770° =-410° =-50°, the motor done
1 turn more
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II1.2.2 Profile velocity (pv mode)
1.2.2.1 General information

The ProfileVelocity Mode is used to control the speed of the axis with a defined profile (acceleration, deceleration,
jerké)

Target velocity 60FFh

Profile acceleration 6083h
Profile deceleration 6084h
Quick stop deceleration 6085h
Max acceleration 60C5h

Max deceleration 60C6h
Jerks 60A4h:1 to 60A4:4

Velocity demand
Limit > Trajectory value BDBBh-_

function generator - multiplier

A

YYyvyyy

Maotion profile type 6086h

Polarity 607Eh

Eachwrite to the Target Velocity object (Ox60FF) will trig a new trajectory generation with configured parameters like:
- Acceleration / Deceleration
- Jerk
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1.2.2.2 Functional description

Control Word

15 14 13 9 8 7 6 4 3 0
oseription | Max  Speed C2° B Ha | 28 M Reserveq oo TS

P Error Ack P P P
MSB LSB

The following bits in object 0x6040 (control word) have a special function:

1 Bit 2 is used to trigger a quick stop. If it is set"0", the motor carries out a quick stop with the ramp set in
object 06085 Then the motor controller changes to theitéh on disabled" state (6¥40.
1 Bit 8 (Stop): On a transition of "0" to "1", the motor brakes and comes to a stop.

Status Word

15 14 13 12 11 10 9 0
(see _0)_(604( Max Speed NA Speed (see 0_x§04( Target |(see Qx§04(
description) Error description)| Reached| description)

The following bits in object 041 (status word) have a special function:

9 Bit 10 (target speed reached); Target Reached: This bit in combination watlinkithe control word indicates
whether or not the target speed has been reached, the motor is braking, or the motor is idling (see table).

0x6041 |0x6040 |Description

Bit 10 Bit 8

0 0 Target speed not attained

0 1 AXxis is braking

1 0 Thetarget speed within the target window (defined iB@D and 0X606E)
1 1 Speed of axis is 0
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Parameters

The following diagram shows parameters used to establishing the profile.

] rk Begin End deceleration
Jﬁ a‘ﬁg:é&;erk Jek[D] (0x60A4)
>
Begin
End acceleration deceleration Jerk
Jerk[B] (OX60A4) [ (0x60A4)
Accqpraﬁon
_____________ Maxacceleratiod60Cs) _ _ _ _ _ _ _ _ _
Profile acceleratiof0x6083
>
\ 4
Profile deceleratiof0x6084)
Max deceleratio {Ox60C6)
Speed
A
Target Spee(Dx60FH
»
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Motion Profile type

Usercan define a profile type (0x6086):
1 Linear ramp (trapezoidal profile)
1 Sin2ramp
1 Jerkfree ramp
1 Jerklimited ramp
1 Jerklimited ramp in rate

Linear ramp

In this mode, the Jerk is not used.
J‘e:rk

\4

Accqleration

Profie acceleratiof0x6083

\4

Profie deceleratior{0x6084)

SReed

Target Spee(Dx60FF

\4
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JerkFree ramp

In this mode, ngerk is used. The drive compute it automatically to have the smoother acceleration as possible:

Jerk
A
A -
»
t
Acce‘leration
_____________ MaxaccelratiofOx60%s) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _.
Profie acceleratiorf0x6083
>
t
Profie deceleratior{0x6084)
Max deceleratio {0x6006)
Speed
A
Target Spee(Dx60FF
A .
>
t
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JerkLimited mode

In this mode, the uselefinesthe wanted Jerk.
According the object 0x60A3 (Profile Jerk use), #iveeleration Jerk can be different to Deceleration Jerk.

If Profile Jerk use (0x60A3) = 1, the Jerk in phase [A] [B] [C] and [D] is defined with Jerk Ox60A4.1.
If Profile Jerk use (Ox60A3) = 2, the Jerk in phase [A] [B] is defined with Jerk 0x60A4.11erkén phase [C] and [D]
is defined with Jerk 0x60A4.2.

Begin .
Jerk . End deceleration
A aﬁ’gﬁé&;‘e’k Jerk{D] (0x60Ad)
»
>
Begin
End acceleration deceleration Jerk
Jerk[B] (0x60A4) [Q (0x60A4)
Acce‘leratlon
_____________ Maxacceleratiof0x60cs)
Profie acceleratiorf0x6083
»
>
\ 4
Profile deceleratioif0x6084)
Max deceleratio {Ox60C6)
Speed
A
Target Spee(x60FFH

»
>
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JerkLimited in rate mode

This mode is the same as J¢iiknited mode. The only difference is the unit of the Jerk defined in object 0x60A4 is in
percent (...100).

0% mean no jerk (similar to Linear ramp)
100% is equivalent to Jeifkree mode (Jerk increase and decrease without stabilized phase)
50% means:

1 a positive Jerk during 25% of acceleration phase,

1 A stabilized jerk during 50% of acceleration phase,

1 A negativejerk during 25% of acceleration phase

Jerk ‘ ‘ |
J ! 3 |
| |
} i ‘ ) t
S 1 |
AN | | i Tj=100%
AphaMax -1 g
NS : /TJ:25%
\ \\\ } \‘x\‘} ! )
» Y | ! /JTJ’ZO/O
Alpha ; ; : — \
o |
o i * >
TL/8 Ti/4 TL/2 T
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Sin2 Ramp
In this phase, the acceleratifmilows a Sin2 waveform:

1,5

0,5

-0,5

-1,5

——p(t)SIN V(t)SIN a(t)sIN J(t)SIN

Compare to 6S0 c uHree mode dr Jedimitedel@0%wniodeh Jer k

138
0,38
0,38 /
I
012 4 0.2 04 06 0,8 1 12 14 16
0,62
112
1,62

p(t) v(t) a(t) ift)
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I11.2.3 Profile torque (pt mode)

1.2.3.1 General information

The profile torque mode allows control device to transmit the target torque value, which is processed via the trajectory
generator.

_Taraet toraue (GD71 >
_Target slope (6087 |
_Toraue profile tvpe (088 | Trajectory Toraue demand (§074
Controlword (6040 . generator,
Max torgue (6Q72 .

Torque

control
Max current (6073 and
_Motar rated toraue (5076 power

Maotar rated current (Q75 stage

\ 4

Joraue actual value (5077

<Lurrent actual value (6078
&LC link voltage (8079

If the control device switches ti@ontrolword bit 8 (halt) from 0 to 1 or from 1 to henthe trajectory generator ramps
its control effort output down to zero, respectively up to the target torque. In both cases, the trajectory generaor takes t
torque.
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11.2.3.

Catrol Word

The following bits in object 0x6040 (control word) have a special function:

A Bit 8 (Stop): If this bit is set to "0", theotor is started according to the specifications. When set to "1", the
motor is brought to idling according to the specified values: Axis shall be stopped according to the halt option

A Bit 14: Allow to acknowledge Max Speed Error. (Must hainig edge when Max Speed Error bit is set and
motor speed is null)
Status Word
15 14 13 12 11 10 9
See 0x604] reserved See 0x604]| Target See 0x604
description description | reached description

The following bits in object 041 (status word) have a special function:

A Bit 10 (Target Reached): This bit in combination with bit 8 of obfgetG(control word) indicates whether or

2

Functional description

15 9 8 7 6 4 3 0
See 0x604( Halt See 0x604( reserved See 0x604(
description description description

code (605Dh)

not the specified torque has been reached (see the following table).
A Bit 14: Max Speed Ear: Set when configured max speed (cf. Object 0x2000) was overpassed.

0x6040 0x6041 Description

Bit 8 Bit 10

0 0 Specified torque not attained
0 1 Specified torque attained

1 0 Axis accelerated

1 1 Speed of axis is 0
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Parameters
Thefollowing diagram shows parameters used to establishing the profile.
Torque
Target torquedx6071
1sec
Torque slopedx6087 Torque slopedx6087
e
t
Speed / Max velocity(0x20002)
/
O I ————.—
Limit velocity(0x20001)
N
>
t
Veloc Ity SetStausWord .MaxVelod tyError => Make HALT
A
MaxVelocity ______________ML__
LimitVelocity
A .
>
-LimitVelocity
-MaxVelocity - .
v
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I11.2.4Homing (h mode)

.2.4.1 General information

The purpose of the reference run (homing method) is to synchronize theametiailer with the encoder index of the
motor or position switch in a system.

There are various methods of achieving this using limit switches at the ends of travel or a homeengipaint switch)
in mid-travel, most of thenethods also use the ind&ero) pulse train from an incremental encoderother method is
to detect the blocking current.

Controlword (6040,)
Homing method (6098,) | Statusword (6041,)
Homing speeds (6099, Homing

Position demand internal value (60FC )
method | or Position demand value (6062,)

Yy v

Homing acceleration (609A,)
Home offset (607C,)

A

The user may specify the speeds, acceleration and the method of homing. There is a further object home offset, which
allows the user to displace zerotihme user 86s coordinate system from the hol
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1.2.4.2 Functional description

Control Word

15 9 8 7 6 5 4 3 0
Sconton Halt Scorton reserved (0) Homing operation start See 0x6040 description
MSB LSB

The following bits in object 0x6040 (control word) have a special function:

1 Bit 2 is used to trigger a quick stop. If itget to "0", the motor carries out a quick stop with the ramp set in
object 06085 Then the motor controller changes te tiswitch on disabled" state (6840.

1 Bit4:Ifthe biis setto "1", the referencing is started. This is set forth until either the reference position is reached
or bit 4 is set to "0" again.

Status Word

15 14 13 12 11 10 9 0
See 0x6041 ; ; ; See 0x6041 Target See 0x6041
description Homlng error Hommg attained description reached description

MSB LSB

The following bits in object 041 (status word) have a special function:

Bit13 | Bit12 | Bit 10 Definition
0 0 0 Homing procedure is in progress
0 0 1 Homing procedure is interrupted or not started
0 1 0 Homing is attained, but target is not reached
0 1 1 Homing procedure is completed successfully
1 0 0 Homing error occurred, velocity is not 0
1 0 1 Homing error occurred, velocity is 0
1 1 X reserved
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Parameters

The figure shows the speed of the homing using method 4 as an example:

i _ I

| - 4 -
I |
Index pulza i |
| |
Faference . :
zuatch ! | |
| |
|
60991 | |
Speed I |
|
: 6099.2
|
l |
[ ! >
|
A OX609A : |
| |
| |
| |
Acceleration 0x609A

Homing on block

The homing method is written into object@D98as a number and defines whether referencing should be performed on

a switch flank (rising/falling), a current threshdéat block detection or an index pulse is referenced, or in which direction

the reference run should start. Methods that use the index pulse of the encoder are within the number range 1 to 14, 33
and 34. Methods that do not use the ingelse of the encaat are between 17 and 30, but their travel profiles are identical

with those of the methods 1 to 14. Methods that do not use a limit switch, and instead travel against a block is to be
detected, must be called up with a minus in front of the method nu(wethod-1,-2,-17,-18).

Method 35 is obsolete and equivalémiset current position to zero asubtractthe Home offset (0x607C). Method 37

is to set position from the coder absolute position.

For the following diagrams, the negative movement dacis to the left. The limit switch is located in front of the
mechanical block in each case, and the reference switch (home switch) is between the two limit switches. The index
pulses come from the encoder, which is connected with the motor shaft adcomdtoller.

For methods that use homing on block, the same illustrations apply as for the methods with limit switch. New illustrations
are not shown as nothing changes except for the missing limit switches. In this case, the limit switches hepktete

by a mechanical block in the illustrations.
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Homing block

"Homing on block" works like every other homing method except for positioning, a block (mechanical end stop) is used
instead of a limit switch. Tree settings need to be set:

Motor position
Block

Release
distance

Motor current

\

1 Object 0x2300.1: INomingmA)
I Object 0x2300.2: Time (Ms)
1 Object 0x2300.3: Imax (Per Thousand of INominal)

These parameters are use when to overcurrent is used to detect Left/Right home position. The detection method is done
by detectingblocked motor => 12t
When 12t > (Inominal * Ima%) 2* Time then we consider motor blocked.

1 Object 0x2300.4: Release distance

Distance in position user defined unit parse in reverse sense after current limit detection {inethet7,-18 only)

Method overview

Methods 1 to 14, and 33 and 34 use the index pulse of the encoder.

Methods 17 to 32 are identical with the methods 1 to 14 with the exception that referencing is only performed on the limit
or home switch and not on the index pulse.

Methods 1 to 14 contain an index pulé& and-2 for OverCurrent limit)

Methods 15 and 16 do not exist

Methods 17 to 30 do not have an index p(#4€ and-18 for OverCurrent limit)

Methods 31 and 32 do not exist

Methods 33 and 34 reference only to tiext index pulse

Method 35 references to the actual posi(@fill become Zero position)

Method 37 references to the position sensor information

=A =4 =4 -4 -4 -89
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Methods 1 and 2

-1 o 0+
IStart
é—-@—bStop |

Index pulse |

Negative
limit switch

=L I+

Index pulse

Positive
limit switch

Method 3to 6

-1 ] +
5Tnp4—®—§ Start
5tup<—®——§

Index pulse |

Startl

Reference
switch

-k I+
Start éSmp

St-::up

ISLart

Index pulse

Reference
switch
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~E I+
Start —@-»*‘-..mn
é—@—»smp

Index pulse |

IStart

Reference
switch

-1 ] +
Stop 4-@-— Start

Startl -
5tup<—®>~i
Index pulse |
Reference
switch
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Methods 7 to 14

-1 — ——{+

Sta rtl =

Stop
Stop Start

Stop(—@

Startl—

Index pulse |
Reference
switch
Positive —

limit switch

- [l - g [l +
Startl r®+5mp |

[ndex pulse |
Reference :
switch
Positive —
limit switch : :
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od!

Sta rtl

Index pulse

Reference
switch

Positive
limit switch

- [

Sta rtl—

Slar-tl @-bsrnp
@ Stop
Index pulse |
Reference
switch _
Positive —
limit switch
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- f—— ]+

{Start

Stop

Start Stop

é@

11 Stop

Index pulse

Reference :
switch _—

Megative
limit switch

= [— p— ]+

Stop 1i2 - - IStart

Start

T

_é é

Stop

Stop

Index pulse

Reference
switch

Megative
limit switch
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_[ : T ; :|+

IStar‘t

[ndex pulse

Reference :
switch g

Negative
limit switch

— [l —— 5 [l +
Sl:o;pé é—{Start

Smip 14 ISlarl

Index pulse

Reference
switch

Megative
limit switch
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Methods 17 to 18

- [ ] +
Smp |‘:tart

Megative
lirmit switch

~ [ ] +
Startl
smp

Pasitive
lirmit switch

Methods 17 is similar to method 1 but without index pulse.
Method 18 use the positive switch
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Methods 19 to 22

Methods are similar to method 3 to 6, but without stop on index pulse.

- [

Reference
switch

:amp

Etartl

5mp

Start

- [

] +

Reference
switch

Start

Stop

I':Ztarl:

Stop

- [l

[ +

Start

IStart
Stop

Reference
switch

- [l

| +

Reference
switch

Start

Stop

IStarl:

Stop
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Methods 23 to 30
Methods are similar tomethod 7 to 14, but without stop on index pulse.

o | [l +

Sta rtl +

Emp
Smp Start

Stop 23

Startl—-

Reference
switch

Positive —
limit switch i i

o | 5 [l +
Startl —@-}Smp 5

Reference
switch

Positive —
limit switch i i

- | ; [l +

Starti
Stop
Startl—é—-'
stop
Sta rtl—‘
Stop
Reference '
switch
Positive —

limit switch
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ud!

Start I—-

Slartl 2’6 Stop
fSlaril'—'
(—‘ Stop
Reference -
switch
Positive ——
limit switch
ISta rt
Stop
SIartl Stap

‘—| Start

Reference i
switch ]

Megative
limit switch

ol

-—l start

Stop

Siartl—i—ﬂ

Stop

Reference
switch —_—

Megative —
limit switch

I Start
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- [l 5 5 [l +

- ISt:lrt

Reference
switch

Megative —
limit switch

- [ - E ]+
Sto!::v é—{Start

stop={(30) Jstart

Reference :
switch _—

Megative
limit switch
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Methods -1, -2, -17, -18

These methods are similar to the opposite humber method but use block current detection instead of Limit switch
detection.

-1 1+

: I.Sta*t
5‘.0::

Index pulse

OverCurrent — |
Detection

-1 — 0+
5tn-'t=
5ton<—.—?

Index pulse

OwerCurrent _
Detection ;

~ ] +
I‘jtart
sm.j

OwverCurrent
Detection

~ ]+
Startl
Smp

CwerCurrent
Detection
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Methods 33 and 34

Reference the next index pulse.
For these methods, referencing is only to respective next index pulse:

— [l ; ; [l +

SLUpSmrr
Start5mD

Index pulse

Method 35

References to the actual position.
For this mode it is not necessary to switch the DS402 Power state machine ugtatuth&Operation Enabléd
This operatiorcorrespondso set current position to zero (DHomeOffset if <> 0)

Method 37

References to the position sensor informatlodex signal is taken as the zero position reference.

For this mode it is not necesy to switch the DS402 Power state machine up to the status "Operation Enabled".
Note: For QEP sensor, the TopZ signal must be crossed else there is ho sense
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II1.2.5Homing Master (hm mode)
11.2.5.1 General information

The purpose of the reference run (homing Master method) is to synchronize the motor controller with the encoder index
of the motor or position switch in a system. The Master is the Auxiiader SMD not drive the master, but get its
position

There arevarious methods of achieving this using limit switches at the ends of travel or a home zsvidgio{nt switch)
in mid-travel, most of the methods also use the index (zero) pulse train from an incremental encoder. Another method is
to detect the blockingurrent.

Controlword (6040,)

Statusword (6041,)

Homing
method

Home offset ( 214015 )

The user may specify the method of homing. There is a further object home offset, which allows the user to displace zero
in the userdés coordinate system from the home position
Available method are the following:

Methods 1 to 14, and 33 and 34 use tiuek pulse of the encoder.

Methods 17 to 32 are identical with the methods 1 to 14 with the exception that referencing is only performed on the limit
or home switch and not on the index pulse.

Methods 1 to 14 contain an index pulse

Methods 15 and 16 do hexist

Methods 17 to 30 do not have an index pulse

Methods 31 and 32 do not exist

Methods 33 and 34 reference only to the next index pulse

Method 35 references to the actual position

Method 37 references to the position sensor information

=4 =4 =4 -8 -8 -89

The Homing metbd are the same as for the normal Hom¥tage. Refetto this chapter.
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II1.2.6Interpolated position (ip mode)
11.2.6.1 General information
The interpolated position mode is used to control multiple coordinated axes or a single axis with the need for time
interpolation of sepoint data. The interpolated position mode normally uses time synchronisation mechanisms for a time

coordination of theelated drive units.

For Interpolated Position mode, it could be usable that t the controller is synchronized to the SYNC object. This SYNC
object must be sent by the higkader controller at regular time intervals.

Position range limit (607B, )
Software position limit (607D,,)

Home offset (607C,,) |
Interpolation data record (60C1,) L'm_'t Inter.
> Input function )
Interpolation data o buffer | " Inter- polated
configuration (60C4;) v polation [ > p05|[ti|:cr]| Position
Interpolation submode selection (60CO0,,) .| factor Multiplier » demand
internal
Polarity (607E,) - value
(60FC,)
Profile velocity (6081,) I Bt or
End velocity (6082, ) . velocity Position
I delmand
Limit value
Max motor speed (6080 _ End
peed (6080,) » Minimum function veloci ) (6062,)
T S 5T = com- [¥ ] [indngi Trajectoryl
ax profile velocity ( ) » parator Multiplier » generator
Polarity (607E,) N

Profile acceleration (6083,)
Profile deceleration (6084, or Profile deceleration
Quick stop deceleration (6085 ) Lirmnit or Quick stop deceleration
Max acceleration (60C5,) function [ind52]=
Max deceleration (60C6 ,)

Quick stop option code (605A )

Profile acceleration

F Y v

yvy

A A

Figure 37 - Interpolation controller

For synchronous operation, the interpolation cycle time is defined by the object interpolation time period. Time
synchronisation may be done by network dependent mechaf8¢hC frame) Eachsynchronisatiorycle actuates the
next data record if a validath record is available.

For asynchronous operation, the interpolation time (for each time slice), may be included in the interpolation data record.
If this is so, then the units for the interpolation time are still specified by the interpolation timeas for synchronous
operation. The next data record shall be actuated as soon as the interpolation time expires and a valid data record is
available.

The interpolated position mode allows the conti®liceto transmit a stream of interpolation datighweither an implicit

or explicit time reference to a drive unite interpolation data may be sent in bursts rather than continuously in real time.
The maximum size of the input buffer may be read by the control device using the interpolation dgtaa@rfi The

actual buffer size may be both written and read by the control device using the interpolation data configuration. The buffer
size is the number of interpolation data records which may be sent to a drive to fill the input buffer andtfiteisizet

in bytes.

The interpolation data buffés implemented as a FIFO. The definition of a valid data record for each type of buffer shall
be as follows:

A For the FIFO implementation, a valid data record is one that has not been actuated yet.
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A For the Ring implementation, all data records within the actual buffer size are treated as valid data records, so
interpolation data will continue to be actuated while ip enable is true.

The interpolation algorithm is defined in the interpolation suberssdect. Linear interpolation is the default interpolation
method. This requires only one interpolation data item to be buffered for the calculation of the next demand value. For
each interpolation cycle, the drigalculatesa position demand value bytémpolating positions over a period of time.
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11.2.6.2 Functional description

Linear interpolated position mode

In this mode, the motor move from the initial position to the target position (Absolute or relative) under the specified
time.
Then the Set poirtb place in the buffer (0x60C1) is composed like following:

A Target PositionR.u.d) i 32bits
A ControlWord (0 = Absolute, 1 = Relative)32bits
A Periodi 32bits- Only if 0x60C2.01 = 0. Unit = 100k60C2.2) seconds

Position
A
given interpolation position
calculated position

position loop
sample period

i P

:Pia
E tsym: .
S >
tiq ti tise tis2 tisa Time
Rt)
A
Pt5
§
//
S e Interpolation linéraire
//
/
Pt3 ,/
Pt2 - ,/
P S AN L,/
.7 \ /7
7z \ /
s \
. wa’
Rt v
Pl -
<
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Spline interpolated position mode

In this mode, the motor move from the initial position to the target position (Absolute or relative) under the specified time
with a specific end speed.

Then the Set point to placetime buffer (0x60C1) is composed like following:

A Target PositionR.u.d) i 32bits

A CO”trOlWOfd(BitO: 0= Absolute; 1 = Relative; Bitl: 0 = Manual Speed, 1: Automatic Speed = Means Speed according Point n-1 and n+1)
A Periodi 32bits- Only if 0x60C2.01 = OUnit = 10"0x60C2.2) seconds

A End Speed\(.u.d) i 32bits (f ControlWord is Automatic Speed, set to 0)

77777 Linear interpolation

— Tangente(Speed

Spline Interpolation

A\

Buffer strategies

The content of the buffer items is only be accessed via the interpolation data record. (0x60C1)

Two modeare possible: firsin-first-out (FIFO) structures or ring buffers are used as input buffers.

In all case, user MUST write the index 1 of the Set point in the last time. Bebassenritedrig the push of the all set
point into the internal buffer (Fifo or Ring)

A FIFO: If the buffer is organised as FIFO, every new received interpolation dataliie placed at the end of the
gueue, and the device takes the next data record from the top of the queue. When the last item of a data record
is stored, the buffer pointer is incremented in order to point to the next buffer position. For this bafiptgri
the object buffer position does not have any influence.

A Ring buffer: If the buffer is structured as a ring, the control device may place an interpolation data record into
any valid position in the ring by changing the pointer defined in buffsitipn (0x60C4.04) Without changing
the buffer position, all data records will be written at the same location. The drive reads the next entry out of the
buffer by an internal ring pointer. It is set to the first data record with a clear buffer, anttheafteorganisation
of the input buffer.

The ring buffer may be used to achieve a periodic motion and all data records in the actual data buffer are considered to
be valid. If no new data is written to the FIFO, then the motion shall halt and intespalatiuld become inactive at the

last valid data point.

FIFO
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Write Pointer

Write Pointer Write Pointer

Data & Daia ¢ L 2 Data
Circular Buffer  [TITTTIT[TTT111] IIIILHIIIIIIII [T
y 4 A
Read Pointer Read Pointer Read Pointer
X
Interpolated xxx .. 5 X . . X,
Position Data Rl Keoigerr X x: X %
. Time
R]ng Write (@ Buffer Pos
A 4
Circular Buffer VLELLELL L) Dara Periodic Waveform (period based
x>( X on buffer size) x)(
X Read Pointer x-x : X'x .
x KX x XX B
KX KX B *-X
X X M X
X X . X
Interpolated X ae Lo X
Position Data VX X L X
¥ ¥ ¥ >
Time
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Control Word

15 9 8 7 6 5 4 3 0
See 0x6040 See 0x604( reserved Enable See 0x604(
o Halt o . . e
description description (0) interpolation | description

The following bits in objecx6040 (control word) have a special function:

A Bit 4 enables interpolation when set to "1".

A Bit 8 (Halt): At the transition from "1" to "0" the motor start movement. At the transition from "0" to "1" the
motor decelerates and will come to a halt. The ldeaton is depending on the settings in the "Halt Option

Code" in object 0x605D.

Status Word
15 14 13 12 11 10 9 0
See 0x6041 . . See 0x6041 Target See 0x6041
o reserved ip mode active - o
description description | reached description
MSB LSB

A Bit 10: Target position not (yet) reached: This bit is set to "1" when the target position was reached (if the halt

bit in theControWord "0") or the axle has velocity 0O (if halt bit in l&&ntroM/ord was 1)
A Bit 12 (ip mode active): This bit will be skt "1" if the interpolation is activated.
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Parameters

Buffer organization according method:

Interpolation
method

0x60C2.01
Interpolation time period

0x60C4.05
Sizeof Data Record
(Buffer Data Set point)

0x60C4.01
Maximum Buffer size

Linear

3 x 32bits:
A Position
A Abs/Rel
A Period

84
(Still 2x 32bits not used)

<>0

2 x 32bits:
A Position
A Abs/Rel

127

Spline

4 x 32bits:
A Position
A Abs/Rel
A Period
A End Speed

64
(Still 2x 32bits not used)

<>0

3 x 32bits:
A Position
A Abs/Rel
A End Speed

84
(Still 2x 32bits not used)
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I11.2.7Cyclic synchronous position (csp mode)
1.2.7.1 General information

With this mode, the trajectory generator is located in the control device, not in the drive device. In cyclic synchronous
manner, it provides a target position to the drive device, which performs position control, velocity control and torque
control.

Torque offset (60B2,)

Position offset (60B0y,)
+

Iﬁ@é‘-‘—»"@., Position
position control

Velocity ;O_, Torque
control control

(607A,)
[ [ 3
S
<« Torque actual value
(6077,)
<« Velocity actual value
(606Ch)
< Position-actual value
(6064,
Target Positiof607A )
imit Y L. .
function *| Multiplier Position actual y,
Position offset (60B0,)  + T value (6064 )
Position range limit (607B })) .
Software position limit (607D ;) 021 (B07E )
Eallowing error window (6065 ) » Following errory,
_Following error time out (6066 ) [ms] > actual value
60F4
_Max motor speed (6080 ,) . o . (60F4y)
" > Multiplier
] Velocity actual .
Velacity offset (6081 ,) Polarity (607Eh) .| Drive value (606C ,)
_Quick-stop deceleration (6085 ) control
_Quickstop option cod¢605A ) > i .
» function Velocity senso p.
_Mation profile type (6086 ) » actual value
Interpolation time period (60C2 ) > (6069y)
_Torque offset (60B2 ,) > . >
» Multiplier Torque actual p.
value (6077 )
Motor rated torque (6076 )
_Maxtorque (6072,) ) L
Multiplier
7y
Motor rated torque (6076 )
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1.2.7.2 Functional description

Control Word

In this mode, the bits of control word 0x6040 do not have a special function.

Status Word
15 14 13 12 11 10 0
Target
See 0x604] . . See 0x6041 See 0x6041
o Following error position o reserved o
definition . definition definition
ignored
Bit | Value | Definition
10 |0 Reserved
1 Reserved
12 |0 Target position ignored
1 Target position shall be used as input to position control loop
13 |0 No following error
1 Following error
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Interpolation

In this mode, a new target position must be received every interpolation time period (0x60C2).
Between this time, thmotor will move according a linear ramp from the current position to the target position.

——————— Trajectory if NewTargetPosition received Exactly at the ExpectedTime

Trajectory if NewTargetPosition received under ExpectedTime

PO

l l l l
I I I I
I i I i
[ B i -- B B -
I i I i
I I I I
I I I I
_ i i
Pl =7 Tt T T T T T T ITT ,‘ ke [ L J e T
— i i i
i i i i
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
i i i i
Expec“ledTime : Exped‘tedTi me :
i i i i
PO ! T - PO ! T -
| | t | | t
i i i i
InterpolationPeriod ! InterpolationPeriod ! InterpolationPeriod ! InterpolationPeriod !
7777777 Trajectory if NewTargetPosition received Exactly at the ExpectedTime
Trajectory if NewTargetPosition received over ExpectedTime
P(t) P(t)
I
I l |
| | | !
| | | !
P2 A-—-—---—-————————————aaag e — == === ——————— -——-@-- P2 —f--——mmmmm—m - ——-pag gmaar ————————-———-——————= @ -——- -
| 1 |
1 i 1 | !
1 i 1 1 !
= | !
P1 ”””””””””’T ””” , ”””””””” J‘ ””””” Pl ~(~ " TTTTTTTTTTTTTTTTTT A !
7 i | i |
: s i : i I InterpolationPeriod I
- | i | r T !
I 1 InterpolationPeriod | : ! ! !
i
i ]
| I | I I
I I I
I I I
I I I
I I I
I I I
Expecl?dTi me Exped‘led‘ﬁ me :
i I I
PO PO

. i y .
InterpolationPeriod InterpolationPeriod InterpolationPeriod

i
InterpolationPeriod
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I11.2.8 Cyclic synchronous velocity (csv mode)

[11.2.8.1 General information

With this mode, the trajectory generator is located in the controtelendt in the drive device. In cyclic synchronous
manner, it provides a target velocity to the drive device, which performs velocity control and torque control.

Offset torque
(60B2,) l
(60B1y) l+ +
Mt?t_;fO_, Velocity j@.. Torque
velocity control control

(60FFy)

A A

< Torque actual value

(6077,)

< Velocity actual value
(606C},)

«Position actual value

(6064,)

Target velocity (60FF )

Multiplier >
Velocity offset (60B1,) + T

Polarity (607E},)
~Maxmatar speed (B080,) Multiplier >

Velocity actualy,.
Velocity sensor actual value (6069 ) Polarity (607Eh) o value (606C,)

_Quick-stop deceleration (6085 ;) .
Drive

Quick-stop option code (605A ) .
: control Velocity senso g

_Motion profile type (6086 ,,) > actual value
function | (6069,)

Interpolation time period (60C2 ,.)

_Torque offset (60B2,) . Y
Multiplier Torque actual p.
A value (6077)
Motor rated torque (6076 )
Max torque (6072,,) > L
Multiplier >

Motor rated torque (6076 )
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11.2.8.2 Functional description

Control Word

In this mode, the bits of control word 0x6040 do not have a special function.

Status Word
15 14 13 12 11 10 0
See 0x6041 Target See 0x6041 See 0x6041
deef‘ X reserved velocity deef. X reserved deef_ X
efinition ignored efinition efinition
MSB LSB
Bit Value | Definition
10 0 Reserved
1 Reserved
12 |0 Target Velocity ignored
1 Target velocity shall be used as input to velocity control loop
13 0 Reserved
1 Reserved
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Interpolation

In this mode, a new targeelocity must be received every interpolation time period (0x60C2).
Between this time, the motor will move according a linear ramp from the current velocity to the target velocity.

——————— Trajectory if NewTargetVelocity received Exactly atthe ExpectedTime

Trajectory if NewTargetVelocity received under ExpectedTime

V() v
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i i i i
Expec“ledTime : Exped‘tedTi me :
i i i i
Vo ! T - Vo ! T -
| | t | | t
i i i i
InterpolationPeriod ! InterpolationPeriod ! InterpolationPeriod ! InterpolationPeriod !
7777777 Trajectory if NewTargetVelocity received Exactly atthe ExpectedTime
Trajectory if NewTargetVelocity received over ExpectedTime
P(t) P(t)
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i
i ]
| I | I I
I I I
I I I
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I I I
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. i y . i
InterpolationPeriod InterpolationPeriod InterpolationPeriod InterpolationPeriod
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II1.2.9Cyclic synchronous torque (cst mode)
111.2.9.1 General information

With this mode, the trajectory generator is located in the control device, not in the drive device. In cyclic synchronous
manner, it provides a target torque to the drive device, which performs torque control.

(60B2y) .
Target ,+( ) » Torque
torque control

(6071,)

A

<—Torque actual value
(6077,)

Velocity actual value
(606C;)

< Position actual value
(6064,)

A

Target torque (6071,)

+

—® Multiplier

Torque offset (60B2,) + A
Motor rated torque (6076,

A 4

Drive
Max motorspeed (608Q,) ) Multiplier > Torque actualy,
control value (6077,)
Interpolation time period (60C2,) Polarity (607Eh) function
Max torgue (6072,) o
el » Multiplier >
A

Motor rated torque (6076,
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[1.2.9.2 Functional description

Control Word

15

8

7

3 0

MaxSpeed

Error . 1 )

ACK (bit 14)

reserved

(see 8.4.1)

reserved

(see 8.4.1)

MSB

LSB

Controlword for profil cyclic syncrhonous torque mode

91 Bit 14: Allow to acknowledge Max Speed Error. (Must have falling edge when3gagd Error bit is)

Status Word
15 14 13 12 11 10 0
Max Target
See 0x6041 toraue See 0x6041 See 0x6041
definition error Reserved | 1o definition reserved definition
Speed ignored
MSB LSB
Bit | Value | Definition
10 0 Reserved
1 Reserved
12 |0 Target torque ignored
1 Target torque shall be used as input to torque control loop
13 0 Reserved
1 Reserved
14 0 No error
1 Maximumvelocity was reach. Axis is in error state
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Interpolation

In this mode, a newarget torque must be received every interpolation time period (0x60C2).
Between this time, the motor will move according a linear ramp from the current torque to the target torque.

——————— Trajectory if NewTargetTorque received Exactly at the ExpectedTime

Trajectory if NewTargetTorque received under ExpectedTime
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Limit / Maximum

Drive can limit themotor velocity and generate an error if a defined maximum is reached
Refer to TorqueControl 0x2000 object.

1 If TorqueControl.LimitVelocity= 0 then control is done in torque mode (Normal mode)

1 If TorqueControlLimitVelocity!=0 then control is done in velocity with limit torque defined as Maximal torque
on Velocity loop control.

MaxVelocityError Must be clear to Exit Halt

Veloc |ty SetStausWord.MaxVelodityError => Make HALT
A
MaxVelocity — _{ ___________ML__
LimitVelocity
»
>
-LimitVelocity
-MaxVelocity U
\4
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II1.2.1Gear Box (gb mode)

.2.1.1 General information

With this mode, the axis is den according a master position (Auxiliary feedbatkder configure the ratibetween

master and slave and if the gearbox is reversible.

An acceleration phase can be configured. (fiClutcho eff

This mode can be configured to be set automatically @repon. (Autonomous mode, without communication way)

Master Position Slave Position
- Ratio >
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II1.2.2 Asynchronous motor

1.2.2.1 Operation

An asynchronous motor cae lgsontrolled in two ways:
1 Scalar (called V/F)
1 Vector

SMD only use the scalar mode

11.2.2.2 Scalaire mode

This is to control the motor in frequency (50Hz = nominal speed of the motor, 25Hz = half of the nominal speed), but
also to vary the voltage so as to keep the V / F ratio constant. In this way, the flow in the motor is constant. The motor
current (= torqge) is directly proportional to the flux. So, the torque remains constant over the entire speed range and
therefore even at low or zero spe@tlis lead toheating in the engine.

V., (volt)

rated

stator voltage drop
compensation region

i field weakening region
»

Ll
= Ll

linear region

~
Y A
Y

f(Hz)

c rated
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11.2.2.3 SMD using

11.2.2.4 Parameter setting

The SMD has the following parameters ider to be able to operate any asynchronous motor:

Asynchronous operating parameters 0x2709
1 Command mode:
i Discrete input (E1, E2YOn/Off + Direction
Discrete input (E1, E2): Forward + Reverse
Stop
ON Run Forward (At the start, if in this valderce to "Stop")
ON Reverse (At the start, if in this value, force to "Stop"

[t enc N o S e et

1 Stop mode:
u Deceleration ramp
u Freewheel
u E3 (0 =Ramp, 1 = Freewheel)

1 Setpoint source {when E4, E5, E6 =0, 0, 0}

i Analog input 0
€
Analogue input n
Communication bus in 0.1% (Tatyelocity object OX60FF)
Communication bus in 0.1Hz (TargetVelocity object 0x60FF)
Note : (OV, 0% = Fmin, 10V, 100% = FMaXx)

i
i
i
i

1 Preselection speed table {when E4, E5, E6 <> 0, 0, 0}
it Preset speed 1 [10.0Hzé 400. 0Hz]
u é
u Preset speed 7 [10.0Hz400.0HZ]

1  Acceleration time (time to go from 0 to VNominal). Unit in 0.1s

1 Deceleration time (time to go from VNominal to 0). Unitin 0.1s

Asynchronous motor parameters 0x2113

Nomi nal cur r e ncdurreft®bjentsdx6878) A Rat ed
Nominal Speed (Same as MotorParameter 0x2112.9)

Nominal Frequency [10.0Hz..400.0Hz]

Minimum Frequency [0.0Hz..FNom [

Maximum Frequency [FNom..400.0Hz]

Nominal Voltage [100.0V..480.0V]

E R I I

Analog Input n Parameters0x2403

1 Gainin 2nd (integer in steps of 0.1: {1 ... 10000} = {0.01 .. 100.00}
1 Tau filtering (integer in ms)

9 Offsetin 1st (integer in steps of 0.001\+10000 .. + 10000} ={10,000V .. + 10,000V}
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11.2.2.5 Operation

To adapt to the DS402andard, a new operating mode is created: Velocity Asynchronous Mode.

Velocity 500 X 250

\

Mode OnOff  Onloft !
+Direction Direcon| [ LI L[ 1

Forward |

Mode F/R
Reverse| -
Mode Freewheel——
Axis On i Mode Deceleration ramp........
500
Speed 250
91 If the speed reference source changes during a movement, the newvélpbedaken into account
I The direction of rotation is only taken into account whaque On
1 The speed instructions are not limited to writing (preselection table, etc.). On the other hand, when it is executed,

the actual instruction applied will be limited tBNlin...FMax}

1 No cotrol of the asynchronous motor via DriveStudigpossible Will only be used for setting and viewing the
speed in progress.

1 If fault, it must be acknowledged as in VALIDATION mode: When "Axis Off" is requested. (Via input E1 / E2
or COM bus depending @ommand mode)
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V. Object dictionary description

V.1 Communication profile specific objects

IV.1.10bject 10004: Device type

This object shall provide information about the device type. The object describes the type of the logical device and its
functionality.

VALUE DEFINITION

Fixed value: 0x0002 0192.

This valueindicategshe DS402 (402 = 0x192) and additional informatiodx8002 (In case of ECAT device, this indicate
EtherCAT servo drive no safety option.

(Defined in ETG.6010 §15)

32 16 15 0

Additional information Device profile number

Figure: Structure of the device type parameter

OBJECT DESCRIPTION

Index 1000,

Name Device type

Object code VAR

Data type UNSIGNED32

Category Mandatory

ENTRY DESCRIPTION
Subindex (o]0}

Access ro

PDO mapping | No

Value range Seevalue definition

Default value Profile or manufacturerspecific
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IV.1.20bject 1001,: Error register

This object shall provide error information. The CANopen device maps internal errors into this object. It is a part of an
emergency object.

VALUE DEFINITION
Table: Structure of the error register

Bit | M/O | Meaning

0 M Generic error

1 O Current

2 @] Voltage

3 @] Temperature

4 @] Communication error (overrun, error state)
5 @] Device profile specific

6 @] reserved (alwaysy

7 @] manufacturerspecific

If a specific error occurs the corresponding bit shall be set to 1

OBJECT DESCRIPTION
Index 1001,

Name Error register

Object code VAR

Data type UNSIGNEDS

Category Mandatory

ENTRY DESCRIPTION
Subindex (8]0}

Access ro

PDO mapping | Optional

Value range Seevalue definition

Default value No
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IV.1.30bject 1003},: Pre-defined error field

This object shall provide the errors that occurred on the CANopen device andigverkedvia the emergency object.
In doing so it provides an error history.

VALUE DEFINITION
1 The object entry at suindex 0G shall contain the number of actual errors that are recorded in the array starting
at subindex 0%.
NOTE: If no error is presenhé value of suindex 0@ is 00, and a read access to smblex 01 is responded
with an SDO abort message (abort code: 0800 62d800 000§).
Every new errois stored at sufindex 01; older errorss moved to the next higher sutdex.
Writing 00, to subindex 0Q delete the entire error history (empties the array). Other values thamedAot
allowed and lead to an abort message (error code: 0609)0030

=A =

32 16 15 0

Additional information Error code

MSB LSB
Figure: Structure of the préefined error field

OBJECT DESCRIPTION
Index 1003,

Name Pre-defined error field

Object code ARRAY

Data type UNSIGNED32

Category Optional

ENTRY DESCRIPTION
Subindex 00,

Description Number of errors

Entry category | Mandatory

Access rw

PDO mapping | No

Value range 00w to FE

Default value (8]0}

Subindex 01,

Description Standard error field

Entry category | Mandatory

Access ro
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PDO mapping | No

Value range UNSIGNED32
Default value No

Subindex 02:to FE
Description Standard error field
Entry category | Optional

Access ro

PDO mapping | No

Value range UNSIGNED32
Default value No
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IV.1.40bject 1005,: COB-ID SYNC message

This object shall indicate the configured COB of the synchronization object (SYNC). Further, it defines whether the
CANopen device generates the SYNC.

VALUE DEFINITION

31 30 29 28 11 10 0
0 000G, 11-bit CANID
X  |gen.frame _
29-bit CANID
MSB
LSB
Figure: Structure of SYNC COB
Table: Description of SYNC COHED
Description
Bit(s) Value
X X do not care
gen. 0o CANopen device does not generate SYNC messag
1o CANopen device generates SYNC message
frame Oo 11-bit CANID valid (CAN base frame)

1o 29-bit CANID valid (CAN extended frame)

29-bit CANID |x 29-bit CANID of the CAN extended frame

11-bit CANID |x 11-bit CANID of the CAN base frame

Bits 29 (frame) and bit 30 (gen.) may be static (not changediie)first transmission of SYNC object starts within 1

sync cycle after setting bit 30 t@. By setting bit 30 to slwhile the synchronous counter overflow value is greater than

0 the first SYNC message shall start with the counter reset to 1. It is not allowed to change bits 0 to 29, while the object
exists (bit 30 = ).

OBJECT DESCRIPTION

Index 1005,

Name CORID SYNC

Object code VAR

Data type UNSIGNED32

Category Conditional,
Mandatory, if PDO communication on a synchronous basg
supported

SMD230-MC-2116EN.docx -97- SERAD

Electronic Motion Control



Serad SMCSeries User Manual

ENTRY DESCRIPTION

Subindex 00

Access rw-NV

PDO mapping | No

Value range Seevalue definition
Default value 0000 008@ or 8000 008K
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IV.1.50bject 1006;,: Communication cycle period

This object shall provide the communication cycle period. This period defines the SYNC interval.

VALUE DEFINITION

The valuds given in multiple of ps. If the value is set to 0000 0QB@ transmission of SYNC messagedisabled. By
changing the vatifrom 0000 0000and the synchronous counter overflow value is greater than 0 the first SYNC message
start with the counter value reset to 1.

The transmission of SYNC messagéartswithin one communication cycle period as given by the value aftesétt i

the new value.

OBJECT DESCRIPTION
Index 1006,

Name Communication cycle period

Object code VAR

Data type UNSIGNED32

Category Conditional,
Mandatory for SYNC producers

ENTRY DESCRIPTION
Subindex (o]0

Access rw -NV

PDO mapping | No

Value range UNSIGNED32

Default value 0000 000@
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IV.1.60bject 1007;,: Synchronous window length

This objectindicatesthe configured the length of the time window for synchronous PDOs. If the synchronous window
length expires all synchronous TPDBdliscarded and an EMCY messagédransmitted; all synchronous RPD@s
discarded until the next SYNC message is received. Synchronous RPDO processing is resumed with the next SYNC
message.

VALUE DEFINITION
The value is given in multiple of us. If the value is set to 0000 Q@Osynchronous window shall be disabled.

OBJECT DESCRIPTION
Index 100

Name Synchronous window length

Object code VAR

Data type UNSIGNED32

Category Optional

ENTRY DESCRIPTION
Subindex (o]0}

Access rw -NV

PDO mapping | No

Value range UNSIGNED32

Default value 0000 000Q
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IV.1.70bject 1008,: Manufacturer device name

This objectprovidesthe name of the device as given by the manufacturer.

OBJECT DESCRIPTION
Index 1008,

Name Manufacturer device name

Object code VAR

Data type VISIBLE_STRING

Category Optional

ENTRY DESCRIPTION
Subindex (00}

Access const

PDO mapping | No

Value range VISIBLE_STRING

Default value Manufacturerspecific
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IV.1.80bject 1009;,: Manufacturer hardware version
This objectprovidesthe manufacturer hardware version description.

OBJECT DESCRIPTION
Index 1009,

Name Manufacturer hardware version

Object code VAR

Data type VISIBLE_STRING

Category Optional

ENTRY DESCRIPTION
Subindex (o]0}

Access const

PDO mapping | No

Value range VISIBLE_STRING

Default value Manufacturerspecific
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IV.1.90bject 100A}: Manufacturer software version
This objectprovidesthe manufacturer software version description.

OBJECT DESCRIPTION
Index 100A

Name Manufacturer software version

Object code VAR

Data type VISIBLE_STRING

Category Optional

ENTRY DESCRIPTION
Subindex (o]0

Access const

PDO mapping | No

Value range VISIBLE_STRING

Default value Manufacturerspecific
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IV.1.10  Object 100C;: Guard time

The objects at index 10Q@@nd 1000 indicate the configured guard time respectively the life time factor. The life time
factor multiplied with the guard time gives the life time for the life guarditgagol.

VALUE DEFINITION
The valuds given in multiple of ms. The value of 0000h disable the life guarding.

OBJECT DESCRIPTION
Index 100G

Name Guard time

Object code VAR

Data type UNSIGNED16

Category Conditional,
Mandatory, if node guarding is supported

ENTRY DESCRIPTION
Subindex (o]0

Access rw-NV:

PDO mapping | No

Value range UNSIGNED16

Default value 0000,
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IV.I.11  Object 100Dy Life time factor

The life time factor multiplied with the guard time gives the life time for the life guarding protocol.

VALUE DEFINITION
The value of Opdisable the life guarding.

OBJECT DESCRIPTION
Index 1006,

Name Life time factor

Object code VAR

Data type UNSIGNEDS

Category Conditional,
Mandatory, if node guarding is supported

ENTRY DESCRIPTION
Subindex (o]0

Access rw-NV;

PDO mapping | No

Value range UNSIGNEDS

Default value (o]0
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IV.1.12  Object 1010y: Store parameters

This objectcontrolsthe saving of parameters in nreolatile memory.

VALUE DEFINITION
By read access the CANopen device shall provide information about its saving capabilities. Several parameter groups are
distinguished:

1 Subindex 06 contains the higest sukindex that is supported.

1 Subindex 0% refers to all parameters that mag $tored on the CANopen device:

31 2 1 0
reserved
(00 0000 0000 0000 0000 0000 0000 QYO0 auto| cmd

Figure: Storage read access structure
Table: Structure of read access

Bit Value | Description

auto | Ob CANopen device does not save parameters autonomou
1 CANopen device saves parameters autonomously

cmd | Ob CANopen device does not save parameters on comman
1o CANopen device saves parameters on command

Autonomous saving means that a CANopen device stores the storable parametersvaolatile manner without user
request.

OBJECT DESCRIPTION
Index 1010,

Name store parameters

Object code ARRAY

Data type UNSIGNED32

Category Optional

ENTRY DESCRIPTION
Subindex 00,

Description highest sukindex supported

Entry category | Mandatory

Access const

PDO mapping | No

Value range Olhto 7k,

Default value profile- or manufacturerspecific
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Subindex 01,

Description save all parameters

Entry category | Mandatory

Access ro, autonomous storing

PDO mapping | No

Value range seevalue definition

Default value 0x02
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IV.1.13  Object 1011y: Restore default parameters
With this object the default values of parameters according to the communication profile, device profile, and application
profile are restored.

VALUE DEFINITION
1 By read access the CANopen device shall provide information atsocpabilities to restore these values.
Several parameter groups are distinguished:
1 Subindex 06 contains the highest stibdex that is supported.
1 Subindex 0% refers to all parameters that may be restoi@dly if allowed by objec2806,)
1 Subindex 04 refers to all parameters that may be restored.

In order to avoid the restoring of default parameters by mistake, restoring shall be only executed when a specific signature
is written to the appropriate stihdex. The signature that shall be written is "load":

d a 0 |

64n 61, 6F 6G

On reception of the correct signature in the appropriatérsléx the CANopen device restore the default parameters and
then itconfirmsthe SDO transmission (SDO download initiate response). If the restoring failed, the CANopen device
respond withthe SDO abort transfer service (abort code: 0606 )00Ca wrong signature is written, the CANopen
device refuse to restore the defaults and respond with the SDO abort transfer service (abort code: ) 800 002x

The default valués set valid after th€ ANopen device is power cycled.

restore default

reset / power cycle

l

| default values valid

On read access to the appropriateisulex the CANopen device provide information about its default parameter restoring
capability with the following format:
31 1 0

reserved
(000 0000 0000 0000 0000 0000 0000 GHO0 cmd

Bit |Value | Description

cmd | Ob CANopen device does not restore default parametery

1s CANopen device restores parameters

OBJECT DESCRIPTION
Index 1011,

Name restore default parameters

Object code ARRAY

Data type UNSIGNED32

Category Optional
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ENTRY DESCRIPTION
Subindex 00,

Description highest sukindex supported

Entry category | Mandatory

Access const

PDO mapping | No

Value range 0l.to 7R

Default value profile- or manufacturerspecific

Subindex 01,

Description restore all default parameteri§ allowed by object 0x2806

Entry category | Mandatory

Access rw

PDO mapping | No

Value range seevalue definition

Default value 0x01

Subindex 04y,

Description restore all default parameters

Entry category | Mandatory

Access rw

PDO mapping | No

Value range seevalue definition

Default value 0x01
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IV.1.14  Object 1014: COB-ID EMCY
This object shall indicate the configured CaBfor the EMCY write service.

VALUE DEFINITION
31 30 29 28 11 10

0 000G, 11-bit CANID

valid |0, [frame ]
29-bit CANID

Bit(s) Value | Description

Ob EMCY exists / is valid

valid
1o EMCY does not exist / is not valid
30 0 reserved (alwaysy)
frame 0o 11-bit CANID valid (CAN base frame)

29-bit CANID valid (CAN extended frame)
1o

29-bit CANID |x 29-bit CANID of the CAN extended frame

11-bit CANID | x 11-bit CANID of the CAN base frame

The bits 0 to 29 shall not be changed, while the object exists and is valid (bi81 =0

OBJECT DESCRIPTION

Index 1014

Name COBID emergency message

Object code VAR

Data type UNSIGNED32

Category Conditional,
Mandatory, if Emergency is supported

ENTRY DESCRIPTION

Subindex (o]0

Access rw;
const, if COBD is not changeable

PDO mapping | No

Value range UNSIGNED32

SMD230MC-2110EN.docx -110

SERAD

Electronic Motion Control



Serad SMCSeries User Manual

Default value CANID: 80 + NodelD
frame: Op
valid: profile- or manufacturerspecific
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IV.1.15  Object 10164: Consumer heartbeat time
The consumer heartbeat time objeaticatesthe expected heartbeat cycle times. Monitoring of the heartbeat producer
start after the reception of the first heartbeat.
NOTE: The consumer heartbeat time should be higher than the corresponding producer heartbeat time.
NOTE: Before the reception dfe first heartbeat the status of the heartbeat producer is unknown.

VALUE DEFINITION
31 24 23 16 15 0

reserved (0
9 NodelD Heartbeat time

If the heartbeat time is O or the neliizis O or greater than 127 the corresponding object entry shall be not used. The
heartbeat timés be given in multiples of 1ms.

An attempt to configure several heartbeat times unequal 0 for the samtbnitdeCANopen devicas responded with

the SDO abort transfer service (abort code: 0604 {)043

OBJECT DESCRIPTION
Index 1016,

Name Consumer heartbeat time

Object code ARRAY

Data type UNSIGNED32

Category Optional

ENTRY DESCRIPTION
Subindex 00,

Description Highest subindex supported

Entry category | Mandatory

Access const

PDO mapping | No

Value range Olnto 7k

Default value profile- or manufacturerspecific

Subindex 01,

Description Consumer heartbeat time

Entry category | Mandatory

Access rw -NV

PDO mapping | No
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Value range UNSIGNED32 (Figure 62)
Default value 0000 000@

Subindex 02,to 7

Description Consumer heartbeat time
Entry category | Optional

Access rw

PDO mapping | No

Value range UNSIGNED32 (Figure 62)

Default value

0000 000
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IV.1.16  Object 1017,: Producer heartbeat time

The producer heartbeat time indicate the configured cycle time of the heartbeat.

VALUE DEFINITION

The valuds given in multiples of 1 ms. The value 0 shall disable the producer heartbeat.

OBJECT DESCRIPTION

Index 101%

Name Producer heartbeat time
Object code VAR

Data type UNSIGNED16
Category Conditional,

Mandatory, if guarding not supported

ENTRY DESCRIPTION

Subindex 00n

Access rw -NV

PDO mapping | No

Value range UNSIGNED16

Default value

0 or profilespecific
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IV.1.17  Object 1019,: Synchronous counter overflow value
This objectindicatesthe configured highest value the synchronous counter supports. Thisislijegtemented by the
producer and the consumer, if the synchronous counter is supported by the CANopen device. If the value is greater than
1, the SYNC messad®sa data lengthfdl byte. The SYNC consumer shall ignore the value itself. An EMCY message
(error code: 8240/ unexpectedYNC data length) may be transmitted by a SYNC consumer in the case the configured
data length of the SYNC message does not meet the data lengtcefied SYNC message.

VALUE DEFINITION

Value Description
0 The SYNC message shall be transmitted as a CAN message of data lengf
1 reserved

The SYNC message shall be transmitted as a CAN message of data leng

210240 first data byte contains the counter.

241 to 255 reserved

The value used shall be the least common multiple of all the TPDO transmission types (1 < n <= 240) used. This ensures
that periodic SYNC events always happen in the SYNC cycles with the same counter value.

A change of the value shall besponded with a SDO abort (abort code: 0800 622800 000f) in case the sync cycle

period is unequal to 0.

OBJECT DESCRIPTION
Index 1019,

Name Synchronous counter overflow value

Object code VAR

Data type UNSIGNEDS

Category Optional

ENTRY DESCRIPTION
Subindex (o]0}

Access Rw-NV;

PDO mapping | No

Value range UNSIGNEDS

Default value 0 or profilespecific
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IV.1.18  Object 1029;: Error behaviour object

If a serious CANopen device failure is detected in NMT state Operational, the CANopen device shall enter by default
autonomously the NMT state PoperationalThe CANopen device is configurable to enter alternatively the NMT state
Stopped or remain in thurrent NMT state. CANopen device failures shall include the following communication errors:

1 Busoff conditions of the CAN interface

T Life guarding event with the state éoccurredd and t

1T Heartbeat event wi tdasos'timeow bdoccurredd and the r
Severe CANopen device errors also may be caused by CANopen device internal failures.

VALUE DEFINITION
Table: Error class values

Value Description
00x Change to NMT state Poperational
(only if currently in NMT state Operational)
01n No change of the NMT state
02 Change to NMT state Stopped
03 reserved
TR reserved
80 Manufacturerspecific
Fk Manufacturerspecific

OBJECT DESCRIPTION
Index 1029,

Name Errorbehaviour

Object code ARRAY

Data type UNSIGNEDS

Category Optional

ENTRY DESCRIPTION
Subindex 00,

Description Highest subndex supported

Entry category | Mandatory

Access const

PDO mapping | No

SMD230MC-2110EN.docx -116- SERAD

Electronic Motion Control



Serad SMCSeries User Manual

Value range

0l.to FE&

Default value

profile- or manufacturerspecific

Subindex 0l

Description Communication error
Entry category | Mandatory

Access Rw-NV

PDO mapping | No

Value range UNSIGNEDS

Default value 00n
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IV.1.19  Object 12004: SDO server parameter

In order to describe the SDOs used on a CANopen device the data type SDO Parameter is introduced. The data type has
the index 2Rin the object dictionary

VALUE DEFINITION

The number of supported object entries in the SDO objectrd is specified at stibdex 0Q. The values at suindex
01, and subindex 02 specify the COBD for this SDO. Sukindex 03 is the noddD of the SDO client associated to
this CANopen device.

31 30 29 28 11 10 0
0 000G, 11-bit CANID
valid dyn frame _
29-bit CANID
Bit(s) Value | Description
valid Ob SDO exists / is valid
1o SDO does not exist / is not valid
dyn 0o Value is assigned statically
1o Value is assigned dynamically
frame 0o 11-bit CANID valid (CAN base frame)

1v 29-bit CANID valid (CAN extended frame)

29-bit CANID |x 29-bit CANID of the CAN extended frame

11-bit CANID |x 11-bit CANID of the CAN base frame

An SDO exists only if at both stibdex 0} and subindex 02 the bit valid (bit 31) is set to,0 CANopen devices
supporting the CAN base frame type only, an attempt to set bit 29 (framg¥ tedponded with the SDO abort transfer
service (abort code: 0609 0030t is not allowed to changetb 0 to 29 while the object exists and is valid (bit 31, 0
OBJECT DESCRIPTION
Index 1200,

Name SDO server parameter

Object code RECORD

Data type SDO parameter record
Category Conditional
Index 120@:

Optional

ENTRY DESCRIPTION
Subindex 00,
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Description Highest subndex supported

Entry category | Mandatory

Access const

PDO mapping | No

Value range Index 120Q: 02,

Default value profile or manufactureispecific

Subindex 01,

Description COBID client-> server (rx)

Entry category |Mandatory

IAccess Index 1206 const

PDO mapping |Optional

\Value range see value definition

Default value Index 120@: CANID: 60Q + NodelD frame: @dyn: 0,
valid: Oy

Subindex 02,

Description COBID server> client (tx)

Entry category |Mandatory

Access Index 1200: ro

OPDO mapping |Optional

Value range see value definition

Default value Index 120@: CANID: 58@¢ + NodelD frame: @dyn: 0,
valid: 0O
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IV.1.20

Object 1280,: SDO client parameter

These objects contain the parameters for the SDOs for which the CANopen device is the SDO client.

VALUE DEFINITION
The number of supported object entries in the SDO object record is specifiedirdesul®@. The values at suimdex

01, and subindex @, specify the COBD for this SDO. Sukindex 03 is the noddD of the SDO server associated to
this CANopen device.

31 30 29 28 11 10 0
0 000G, 11-bit CANID
valid dyn frame _
29-bit CANID
Bit(s) Value | Description
SDO exists / is valid
valid Ob
1v SDO does not exist / is not valid
dyn 0o Value is assigned statically
1o Value is assigned dynamically
frame 0 11-bit CANID valid (CAN base frame)
1o 29-bit CANID valid (CAN extended frame)
29-bit CANID | x 29-bit CANID of the CAN extended frame
11-bit CANID |x 11-bit CANID of the CAN base frame

An SDO exists only if at both stibdex 0} and subindex 02 the bit valid (bit 31) is set to,0 CANopen devices
supporting the CAN base frame type only, an attempt to set bit 29 (framg¥ tedponded with the SDO abort transfer
service (abort code: 0609 0030t is not allowed to change bits 0 to 29 whhe object exists and is valid (bit 31 5.0
CANopen devices supporting the enabling (bit 31,)=abd disabling (bit 31 =p) of the SDO client only shall respond
with the SDO abort transfer service (abort code: 0609 30800 00¢) on an attempt tohange the values from bit O

to bit 30.

OBJECT DESCRIPTION
Index 1280,
Name SDO client parameter
Object code RECORD
Data type SDO Parameter
Category Conditional,
Mandatory for each supported SDO client
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ENTRY DESCRIPTION

Subindex 00,

Description Highest subndex supported
Entry category | Mandatory

Access const

PDO mapping | No

Value range 03

Default value 03

Subindex 01,

Description COBID client-> server (tx)
Entry category | Mandatory

Access const

PDO mapping | Optional

Value range see value definition

Default value

CANID: manufactureispecific(see clause 7.3.5)
frame: manufacturerspecific

dyn: O

valid: 1, or defined by application profile

Subindex 02,

Description CORID server> client (rx)
Entry category | Mandatory

Access const

PDO mapping | Optional

Value range see value definition

Default value

CANID: manufactureispecific(see clause 7.3.5)
frame: manufacturerspecific

dyn: 0O

valid: 1, or defined by application profile
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Subindex 03,

Description NodeID of the SDO server

Entry category | Mandatory

Access const

PDO mapping | No

Value range 0l.to 7R

Default value manufacturerspecific
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IV.1.21  Object 1400 to 1407,: RPDO communication parameter

This object contains the communication parameters for the PDOs the CANopen device is able to receive.

VALUE DEFINITION

Subindex 0@ contains the number of valid object entries within the record. Its value is at lgast DBibit time
supported thevalue is 03 and if event timer is supported the value is. ubindex 0% contains the COBD of the
RPDO.

31 30 29 28 11 10 0
0 000G, 11-bit CANID
valid |reserved [frame _
29-bit CANID
MSB
LSB
Bit(s) Value |Description
valid Ob PDO exists / is valid
1o PDO does not exist / is not valid
reserved X do not care
frame 0 11-bit CANID valid (CAN base frame)
1o 29-bit CANID valid (CAN extended frame)
29-bit CANID |x 29-bit CANID of the CAN extended frame
11-bit CANID |x 11-bit CANID of the CAN base frame

The bit valid (bit 31) allows selecting which RPDOs are used in the NMT Gfzeational. There may be PDOs fully
configured €.g.,by default) but not used, and thenefeset to "not valid" (deletedCANopen devices supporting the
CAN base frame type only an attempt to set bit 29 (framey i®résponded with the SDO abort tséar service (abort
code: 0609 0030. It is not allowed to change bit 0 to 29 while the PDO exists and is valid (bitgJ1GANopen devices
supporting the enabling (bit 31 3)0and disabling (bit 31 =) of an RPDO only shall respond with the S@Bort
transfer service (abort code: 0609 09800800 006 on an attempt to change the values from bit O to bit 30.

If the CANopen device has implemented one or more device profiles the genetigipesl connection set shall apply.

Index | Default valie

1400, | CANID: 20Q + NodelD frame:0y,
reserved:  manufacturespecific  valid: profile d
manufacturerspecific

1401, | CANID: 306 + NodelD
29-bit: Oy reserved: manufacturespecific valid
profile or manufacturesspecific

1402, | CANID: 400 + NodelD frame:0y,
reserved:  manufacturespecific ~ valid:  profile or
manufacturerspecific
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1403, | CANID: 500 + NodelD frame:0y,
reserved:  manufacturespecific  valid:  profile or
manufacturerspecific

Index | Default value

1404, | CANID: profile or manufacturerspecific (see clause 7.3
to frame: profile or manufacturerspecific  reserved
1407, | manufacturerspecific

valid: 1, or defined by applicatioprofile

If the CANopen device has implemented an application profile the sppwifaefined connection set of that application
profile shall apply.

Subindex 02 defines the reception character of the RPDO (see Table 68). An attempt to change the value of the

transmission type to any not supported value shall be responded with @hal&it transfer service (abort code: 0609
003Q).

Description
Value
synchronous
00
synchronous
FO:
reserved
Fl
reserved
FD
eventdriven (device profile and application profile specific)
Fi& ReceivePDOs will be evahted immediately aftereceipt
eventdriven (device profile and application profile specific)
ReceivePDOs will be evaluated immediataliter receipt only
Fk if inhibit time is elapsed else RPdo isdiscarded

A Synchronous means that the CANopen device shall actuate the received data with the reception of the
next SYNC (see Figure 68).

A Eventdriven means that the PDO may be received at any time. The CANopen device will actualize the
data immediately.
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Synchronous Synchronous | Sync object
window length window length

[ 1

\/

Actuation based on the |ast received
A synchronous RPDO at next sync object

Figure: Bus synchronization and actuation
Subindex 03 contains the inhibit time. The value is defined as multiple of 100 us. The value of 0 shall disable the inhibit
time. It is not allowed to change the value while the PDO exists (bit 31 afidak 01, is st to Q). The RPDO may use
the time implementation specific.

Objects mapped into
synchronous RPDO

r

- Lt
time

Subindex 04, is reserved. It shall not be implemented; in this case read or write access leads to the SDO abort transfer
service (abort code: 0609 0GL1

Subindex 05 contains the evetttmer. The value is defined as multiple of 1 ms. The value of 0 shall disable the event
timer. The RPDO may use the time for deadline monitoring. The deadline monitoring is activated within the next reception
of an RPDO after configuring the eveirher. Atimeout results in an indication to the local application.

Subindex 06 contains the SYNC start value. This is not used by RPDOs. It shall not be implemented; in this case read
or write access shall lead to the SDO abort transfer service (abort cO8e0@LE).

OBJECT DESCRIPTION
Index 1400, to 1407

Name RPDO communication parameter

Object code RECORD

Data type PDO communication parameter record

Category Conditional,
Mandatory for each supported RPDO

ENTRY DESCRIPTION
Subindex 00,

Description highest sukindex supported

Entry category | Mandatory

Access const

PDO mapping | No

Value range 02,to 06,

Default value No

Subindex 01,
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Description COBID used by RPDO
Entry category | Mandatory
Access rw;
const, if COBD is not changeable
PDO mapping | No
Value range see value definition

Default value

see value definition

Subindex 02
Description transmission type
Entry category | Mandatory
Access rw;
const, if transmission type is not changeable
PDO mapping | No
Value range see value definition

Default value

Profile or manufacturer specific

Subindex 03y
Description inhibit time
Entry category | Optional
Access rw;
const, if inhibit time is not changeable
PDO mapping | No
Value range see value definition

Default value

Profile or manufacturer specific

Subindex 04

Description compatibility entry
Entry category | Optional

Access rw
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PDO mapping

No

Value range

UNSIGNEDS8

Default value

Manufacturer specific

Subindex 054
Description eventtimer
Entry category | Optional
Access rw,
const, if event timer is not changeable
PDO mapping | No
Value range see value definition

Default value

Profile or manufacturer specific

Subindex 06n
Description SYNC start value
Entry category | Optional
Access rw
const, if SYNC start value is not changeable
PDO mapping | No
Value range UNSIGNEDS

Default value

Profile or manufacturer specific
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IV.1.22  Object 1600y to 1607,: RPDO mapping parameter

This object contains the mapping parameters for the PDOs the CANopen device is able to receive.

VALUE DEFINITION

Subindex 0Q contains the number of valid object entries within the mapping record or a specific value (see Table 69),
e.g.,if MPDO is supprted. The number of valid object entries shall be the number of the application objects that shall
be received with the corresponding RPDO.

Table: RPDO mapping values

Value Description

00 Mapping disabled

01n Subindex 0% valid

02 Subindex 0% and 02 valid
03 Subindex from 0% to 03, valid
04 Subindex from 0% to 04 valid
40n Subindex from 03 to 40, valid
41n reserved

FDy reserved

Fk SAMMPDO

Fk DAMMPDO

Subindex from 0% to 4G, contains the information of the mapped application objects. The object describes the content
of the PDO by their index, stihdex and lenti. The length contains the length of the application object in bit. This may
be used to vély the mapping.

31 16 15 8 7 0

Index Subindex Length

Figure: Structure of RPDO mapping

An attempt to change the value of an object entry to any value that is not supported shall be responded with the SDO
abort transfer service. The cause for a not supported value could be the mapping (indexrahek$ ol a norexisting
application objegta wrong length for the mapped application object, or a wrong length for the PDO at all. The index and
subindex may reference a simple data type (see Table 44) for tballed dummy mapping. This may be used if no
appropriate application object is aladile and to fill up the length of the RPDO to fit the length to the according TPDO.
The following procedure shall be used formapping, which may take place during the NMT statedperational and
during the NMT state Operational, if supported:

1. Destroy RPDO by setting biialid to 1, of subindex 0% of the according RPDO communication parameter.

2. Disable mapping by setting stdex 0G to 0Q.

3. Modify mapping by changing the values of the correspondingrsiibes.

4. Enable mapping by settinglsindex 0Q to the number of mapped objects.

5. Create RPDO by setting hitilid to 0, of subindex 0% of the according RPDO communication parameter.
If during step 3 the CANopen device detects that index andnsigx of the mapped object does not existhe object
cannot be mapped the CANopen device shall respond with the SDO abort transfer service (abort code: 9662 0000
0604 00443).
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If during step 4 the CANopen device detects that the RPDO mapping is not valid or not possible the CANopen device
shall respond with the SDO abort transfer service (abort code: 0602 600604 0047).

If the CANopen device receives a PDO that is having more data bytes than the number of mapped data bytes is (length),
then the CANopen device shall use the first dgties up to the length and may be initiate the EMCY write service, if
supported.

If a CANopen device receives a PDO that is having less data bytes than the number of mapped data bytes (length), then
the CANopen device shall initiate the EMCY wrdervice, if supported, with the error code 8210

RPDO Object dictionary
‘ Object A ‘ Object G ‘ Object E ‘ Index | Sub Object contents
1600, | 00, 03,
» 1600, | O1, 2000, 01, 08, |—
> 1600, | 02, 2003, 03, 10,
b 1600, | 03, 2003, 01, 08,
2000, | 00, 0z,
2000, | o1, Object A <
2000, | 02, Object B
2001, | 00, Object C
2002, | 00, Object D
2003, | 00, 0s,
2003, | o1, Object E -
2003, | 02, Object F
2003, | 03, Object G —

Figure: Principle of RPDO mapping

OBJECT DESCRIPTION
Index 1600, to 1604

Name RPDO mapping parameter

Object code RECORD

Data type PDO mapping parameter record

Category Conditional,
Mandatory for each supported PDO

ENTRY DESCRIPTION
Subindex 00,

Description number of mapped application objects in PDO

Entry category | Mandatory

Access rw;
const, if mapping is not changeable

PDO mapping | No

Value range see value definition
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Default value

profile- or manufacturerspecific

Subindex 0l
Description 1stapplication object
Entry category | Mandatory
Access rw,
const, if mapping entry is not changeable
PDO mapping | No
Value range see value definition

Default value

profile- or manufacturerspecific

Subindex 02, to 08,
Description 2"d application object tB™" application object
Entry category | Optional
Access rw,

const, if mapping entry is not changeable
PDO mapping | No
Value range see value definition

Default value

profile- or manufacturerspecific
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IV.1.23  Object 18004 to 1807, TPDO communication parameter

This object contains the communication parameters for the PDOs the CANopen device is able to transmit.

VALUE DEFINITION

Subindex 0@ contains the number of valid object entries within the record. Its value is at lgast dibit time
supported the value is Pand if event timer is supported the value is. ubindex 0% contains the COBD of the
TPDO.

31 30 29 28 11 10 0
0 000G, 11-bit CANID
valid |RTR [frame _

29-bit CANID

Bit(s) Value |Description

valid Ob PDO exists / is valid

1o PDO does not exist / is not valid
RTR Ob RTR allowed on this PDO

1o no RTR allowed on this PDO

frame 0o 11-bit CANID valid (CAN base frame)

1s 29-bit CANID valid (CAN extended frame)

29-bit CANID |x 29-bit CANID of the CAN extended frame

11-bit CANID |Xx 11-bit CANID of the CAN base frame

The bit valid (bit 31) allows selecting which TPDOs are used in the NMT Gia¢eational. There may be PDOs fully
configured €.g.,by default) but not used, and therefore set to "not valid" (deleted). The feature is necessary for CANopen
devices supporting more than 4 TPDOs, because each CANopen device has only defalidlsGaithe first four

TPDOs in the generic préefined connection set. CANopen devices supporting the CAN base frame type only or do not
support RTRs, an attempt to set bit 29 (frame)tor bit 30 (RTR) to @is responded with the SDO abort transfer service
(abort code: 0609 003p It is not allowed to change bit from 0 to 29 while the PDO exists and is valid (bit 31 = 0
CANopen devices supporting the enabling (bit 31)=a0d disabling (bit 31 =,1 of a TPDO only shall respond with the

SDO abort transfeservice (abort code: 0609 002 0800 00¢) on an attempt to change the values from bit 0 to bit 30.

If the CANopen device has implemented one or more device profiles the genetigipesl connection set shall apply.

Table: Generic prelefined connection set for TPDO

Index | Default value

1800, |CANID: 18@ + NodelD frame:0y,
RTR: profile- or manufacturerspecific valid:profile- or
manufacturerspecific

1801, |CANID: 280 + NodelD frame:0p
RTR: profile- or manufacturerspecific valid:profile- or
manufacturerspecific
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1802, |CANID: 38@ + NodelD frame:0y,
RTR: profile- or manufacturerspecific valid:profile- or
manufacturerspecific

Index |Default value

1803, |CANID: 48@ + NodelD frame:0y,
RTR: profile- or manufacturerspecific valid:profile- or
manufacturerspecific

1804, |CANID: profile or manufacturerspecific (see clause 7.3

to frame: profile- or manufacturerspecific RTR:profile- or
1807, | manufacturerspecific valid: 1, or defined by applicatio
profile

If the CANopen device has implemented an application profilegbeific predefined connection set of that application
profile shall apply.

Subindex 02 defines the transmission character of the TPDO (see Table 72). An attempt to change the value of the
transmission type to any not supported value shall be respavittethe SDO abort transfer service (abort code: 0609
003G).

Table: Description of TPDO transmission type

Description
Value
00 synchronous (acyclic)
O0ln synchronous (cyclic every sync)
02 synchronous (cyclic every®SYNC)
03 synchronous (cyclic every? 3YNC)
04n synchronous (cyclic every"SYNC)
FO, synchronous (cyclic every 228YNC)
Fln reserved
FB reserved
EG RTRonly (synchronous)
FD RTRonly (eventdriven)
FEk Always (if inhibit time elapsed)
Fk On data changéf inhibit time elapsed)

A Synchronous means that the PDO is transmitted after the SYNC. The CANopen device will start sampling of the
data with the reception of the SYNC (see Figure 72). In case it is acyclic the CANopen device internal event is
given and with the next SYNC the spling is started and the PDO is transmitted afterwards. In case it is cyclic
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the sampling is started with the reception of every SYNC, eVEISYNC, every 3 SYNC, and s.o. depending
on the given value and the PDO is transmitted afterwards.

A RTR-only mens that the PDO is not transmitted normally it shall be requested via RTR. In case it is synchronous
the CANopen device will start sampling with the reception of every SYNC and then will buffer the PDO (see
Figure 72). In case it is evedtiven the CANopn device will start sampling with the reception of the RTR and
will transmit the PDO immediately.

A Eventdriven means that the PDO may be transmitted at any time based on the occurrence of a CANopen device
internal event. The definition of the event does fall into the scope of this specification and may be specified
in device profiles and applicatiqrofiles.

*
Synchronous Synchronous | Sync object
window length window length

/i\Objects mapped into

TT M A synchronous TPDO
>

\ﬂ \_ﬂ time
Samples taken immediatly Samples taken immediatly
at reception of the sync at reception of the sync
objects objects

Figure: Bus synchronization and sampling
Subindex 03 contains the inhibit time. The time is the minimum interval for PDO transmission if the transmission type
is set to FEand Fk. The value is defined as multiple of 100 ps. The value of 0 shall disable the inhibit time. The value
shall not be changed whithe PDO exists (bit 31 of siihdex 0% is set to §).

Subindex 04 is reserved. It does shall not be implemented; in this case read or write access leads to the SDO abort
transfer service (abort code: 0609 0§11

Subrindex 05 contains the everitmer. The time is the maximum interval for PDO transmission if the transmission type
is set to FRand FFk. The value is defined as multiple of 1 ms. The value of 0 shall disable thetievent

Subindex 06 contains the SYNC start value. The SYNC tstadue of O shall indicate that the counter of the SYNC
message shall not be processed for this PDO. The SYNC start value 1 to 240 shall indicate that the counter of the SYNC
message shall be processed for this PDO. In case the counter of the SYNC lisesstagealed subindex 06 shall be

ignored. The SYNC message of which the counter value equals the SYNC start value shall be regarded as the first received
SYNC message. The value shall not be changed while the PDO exists (bit 3diradesub; is sé to 0,).

NOTE if the CANopen device detects on switch into the NMT state operational that the SYNC counter value received is
higher than the SYNC start value, then the CANopen device has to wait a full cycle until the correct SYNC counter is
received.

OBJECT DESCRIPTION
Index 1800, to 1807

Name TPDO communication parameter

Object code RECORD

Data type PDO communication parameter record

Category Conditional,
Mandatory for each supported TPDO

ENTRY DESCRIPTION
Subindex 00,

Description highest sukindex supported
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Entry category | Mandatory

Access const

PDO mapping | No

Value range 02, to 05,

Subindex 01

Description COBID used by TPDO

Entry category | Mandatory

Access rw;
const, if COBD is not changeable

PDO mapping | No

Value range see value definition

Default value see value definition

Subindex 02,

Description transmission type

Entry category | Mandatory

Access rw;
const, if transmission type is not changeable

PDO mapping | No

Value range see value definition

Default value profile- or manufacturerspecific

Subindex 03,

Description inhibit time

Entry category | Optional

Access rw;
const, if inhibit time is not changeable

PDO mapping | No

Value range see value definition
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Default value

profile- or manufacturerspecific

Subindex 04
Description reserved
Entry category | Optional
Access rw
PDO mapping | No
Value range UNSIGNEDS
Default value manufacturerspecific
Subindex 054
Description event timer
Entry category | Optional
Access rw,
const, if event timer is not changeable
PDO mapping | No
Value range see value definition

Default value

profile- or manufacturerspecific

Subindex 06n
Description SYNC start value
Entry category | Optional
Access rw;
const, if SYNC start value is not changeable
PDO mapping | No
Value range UNSIGNED8

Default value

profile- or manufacturerspecific
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IV.1.24  Object 1A00, to 1A07, TPDO mapping parameter

This object contains the mapping for the PDOs the device is able to transmit.

VALUE DEFINITION
Subindex 06 contains the number of valid object entries within the piragorecord or a specific value.g.,if MPDO is
supported. The number of valid object entries shall be the number of the application objects that shall be transmitted with
the corresponding TPDO.

Table: TPDO mapping values

Value Description

00 Mapping disabled

0ln Subindex 0% valid

02 Subindex 0% and 02 valid
03 Subindex from 0% to 03, valid

Value Description

04 Subindex from 0% to 04, valid
40 Subindex from 0% to 40, valid
41 reserved

FD reserved

Fk& SAMMPDO

Fk DAMMPDO

Subindex from 0% to 4G, contains the information of the mapped application objects. The object describes the content
of the PDO by their index, stihdex and length. The length contains the length of the application object in bit. This may
be used to verify the mapping.

31 16 15 8 7 0

Index Subindex Length

Figure: Structure of TPDO mapping

An attempt to change the value of an object entry to any value that is not supported shall be responded with the SDO
abort transfer service. The cause for a not supported value could be the mapping (indexrahek$ ol a norexisting
application objegta wrong length for the mapped application object, or a wrong length for the PDO at all.
The following procedure shall be used fommapping, which may take place during the NMT statedperational and
during the NMT state Operational, if supported:

1. Destroy TPDO by setting bialid to 1, of subindex 0% of the according TPDO communication parameter.

2. Disable mapping by setting sudex 0G to 0G..

3. Modify mapping by changing the values of the correspondingratibes.

4. Enable mapping by settingilsindex 0Q to the number mapped objects.

5. Create TPDO by setting bitalid to 0, of subindex 03 of the according TPDO communication parameter.
If during step 3 the CANopen device detects that index andnsigx of the mapped object does not existher object
cannot be mapped the CANopen device shall respond with the SDO abort transfer service (abort code: 9662 0000
0604 00443).
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If during step 4 the CANopen device detects that the RPDO mapping is not valid or not possible the GleNmgen
shall respond with the SDO abort transfer service (abort code: 0602 @0TE04 0047).

Object dictionary
Index | Sub Object contents
1A00, | 00, 03,
— 1a00, | O1, 2000, 01, 08, TPDO
1A00, | 02, 2003, 03, 10, ‘ Object A ‘ Object G Object E
1A00, | 03, 2003, 01, 08, 4 4
2000, | 00, 02,
> 2000, | O1, Object A
2000, | 02, Object B
2001, | 00, Object C
2002, | 00, Object D
2003, | 00, 03,
» 2003, | 01, Object E
2003, | 02, Object F
| 2003, | 03, Object G

Figure: Principle of TPDO mapping

OBJECT DESCRIPTION
Index 1A0QG to 1A0%

Name TPDO mapping

Object code RECORD

Data type PDO mapping parameter record

Category Conditional,
Mandatory for each supported PDO

ENTRY DESCRIPTION
Subindex 00,

Description number of mapped application objects in TPDO

Entry category | Mandatory

Access rw;
const, if PDO mapping is not changeable

PDO mapping | No

Value range see value definition

Default value profile- or manufacturerspecific

Subindex 01,
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Description 1stapplication object
Entry category | Mandatory
Access rw,
const, if PDO mapping entry is not changeable
PDO mapping | No
Value range see value definition

Default value

profile- or manufacturerspecific

Subindex 02 to 08,
Description 2"d application object td8" application object
Entry category | Optional
Access rw;

const, if PDO mapping entry is not changeable
PDO mapping | No
Value range see value definition

Default value

profile- or manufacturerspecific
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V.2 DS402 Drive profile specific object

IV.2.10bject 6040;: Controlword

This object shall indicate the received command controlling the PDS FSA. It shall be structured as defined bellow.

15 11 10 9 8 7 6 4 3 2 1 0
ms r oms h fr oms eo gs ev so
MSB LSB

LEGEND: ms = manufacturepecific; r = reserved; oms = operation mode specific; h = halt; fr = fault reset; eo = enable operation; gs = quick stop;
ev = enable voltage; so = switch on

Bits of the controlword

Command Transitions
Bit7 | Bit3 | Bit2 | Bit1 | Bit0

Shutdown 0 X 1 1 0 26,8
Switch on 0 0 1 1 1 3
Switch on + enable 3+4
operation 0 1 1 1 1 (NOTE)
Disable voltage 0 X X 0 X 7,9,10,12
Quick stop 0 X 0 1 X 7,101
Disable operation 0 0 1 1 1 5
Enable operation 0 1 1 1 1 416
Fault reset 4 x | x| x| x 15

NOTE Automatic transition to Enable operation state after executing
SWITCHED ON state functionality.

Bits 9, 6, 5, and 4 of th€ontrolword are operation mode specific. The halt function (bit 8) behaviour is operation mode
specific. If the bit is 1, the commanded motion shall be interrupted, the PDS shall behave as defined in the halt option
code. After releasing the halt functidhe commanded motion shall be continued if possible.

The bit 10 is reserved for further use; it shall be set to 0. The bits 11, 12, 13, 14, and 15 are marsffectficer

The bit 15 indicate if STO input is active.

Object description

Attribute Value
Index 6040,
Name Controlword

Object Code |Variable

Data Type Unsigned16

Category Mandatory

Entry description

Attribute Value

Sublndex 00,

Access rw

PDO Mapping| See IEC 61800301

Value Range |See Table 27

Default Value | Device and operation mode specific
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IV.2.20bject 604 1,: Statusword
This object shall provide the status of the PDS FSA. The object shall be structured as defined bellow.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ms oms ila tr m ms w sod gs ve f oe so rtso
MSB LSB

LEGEND: ms = manufacturepecific; oms = operation mode specific; ila = internal limit active; tr = target reached; rm = remote; w = warning; sod
= switch on disabled; gs = quick stop; ve = voltage enabled; f = fault; oe = operation enabled; so = ewjitthed ready to switch on

Statusword PDS FSA state

XXXX XXXX XOxx 0090 | Not ready to switch on

XXXX XXXX X1xx 000 | Switch on disabled

XXXX XxxX X01x 00p1 |Ready to switch on

XXXX XXXX X01x 0041 | Switched on

XXXX XxXX X01x 0141 | Operation enabled

XXXX XXXX X00x 0141 | Quick stop active

XXXX XXXX XOxx 1141 | Fault reaction active

XXXX XXxX XOxx 1000 | Fault

If bit 4 (voltage enabled) of the statusword is 1, this shall indicate that high voltage is applied to the PDS.
If bit 5 (quick stop) of the statusword is 0, this shall indicate that the PDS is reacting on a quick stop request.

If bit 7 (warning) of tle statusword is 1, this shall indicate the presence of a warning condition. Warning is not an error
or fault (examples: temperature limit exceeded, job refused). The status of the PDS FSA shall not be changed. The cause

of the warning may be given in tifieult code parametesbject (603k).

If bit 9 (remote) of the statusword is 1, this shall indicate that the controlword is processed. If it is 0 (local)/lthis sha
indicate that the controlword is not processed. Nevertheless, the PDS may provideshotsabnd the PDS may accept
COB for configuration data transmission for other parameter objects.

If bit 10 (target reached) of the statusword is 1, this shall indicate that the PDS has reacheobihe 3éte sepoint is

operation mode specific ansl defined in detail in the corresponding clauses of this part of the IEC -G1880es. Bit

10 shall also be set to 1, if the operation mode has been changed. The change of a target value by software shall alter this
bit. If quick stop option code is B, 7 or 8, bit 10 shall be set to 1, when the quick stop operation is finished and the PDS

is halted. If halt occurred and the PDS has halted then bit 10 shall be set to 1, too.

If bit 11 (internal limit active) of the statusword is 1, this shall ingichat an internal limit is active (example: position
range limit). The internal limits are manufactusgrecific.

Bit 13 and bit 12 of the statusword are operation mode specific.
Bit 14 is manufacturespecific:In PV and CST: MaxSpeed Error (refer to Operating mode)

Bit 15 is manufacturer specific: SAFETY: Set if a safety input is in default
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Object description

Attribute Value

Index 6041,

Name Statusword

Object Code Variable

Data Type Unsigned16

Category Mandatory

Entry description

Attribute Value

SublIndex 00x

Access ro

PDO Mapping| See IEC 61800301

Value Range |See Table 30

Default Value | No
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IV.2.30bject 603F,: Error code

This object shall provide the error code of the last error which occurred in the drive device.

NOTE In CANopen networks, this object provides the same information as the lowéraf&ubindex 01, of the pre
defined error field (1003.

Object description

Attribute Value
Index 603F
Name Error code

Object Code |Variable

Data Type Unsigned16

Category Optional

Entry description

Attribute Value

Sublndex 00,

Access ro

PDO Mapping| See IEC 61800301
Value Range | SeeV-DS40ZError CodéEMCY frampe

Default Value | No
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IV.2.40bject 6007,: Abort connection option code
This object shall indicate what action shall be performed when one of the following evemts busoff, heartbeat, life
guarding, NMT stopped state entered, reset application, artccogsmunication.
Value definition

Value Definition

-32 768 to-1 | Manufacturerspecific:See bellow

0 No action

+1 Fault signal

+2 Disable voltage command
+3 Quick stop command

+4 to +32 767| reserved
Object description

Attribute Value
Index 600%
Name Abort connection option code

Object Code |Variable

Data Type Integerl6

Category Optional

Entry description

Attribute Value
Sublndex 00,

Access rw -NV

PDO Mapping| See IEC 61800301

Value Range |See Table 35

Default Value | +1

When this object has positivalue, theraction is applied for both BusOff, Heartbeat/Lifeguard/NMT state change action.

When negative valudit field allow to distinguish action according event source:

Bit 16 15-14 13-12 11-10 9-0
CAN 1 BusOff Heartbeat/Lifeguard | NMT state change (To INIT, STOPPED, RESETX XXX}
ECAT 1 X X State from OP to any other X XXXX XXX
Profinet 1 | Cable unplug X B40 internal error X XXXX XXXN
PowerLink 1 TBD TBD TBD X XXXX XXXN
EthernetlP 1 TBD TBD TBD X XXXX XXX
Generated Error x | E23-0x81401 E23 - 0x8130 n E20 - 0x81000 X

Coded value on 2 bits:
0: No Action

1: Fault Signal

2: Disable voltage

3: QuickStop
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IV.2.50bject 605A+: Quick stop option code
This object shall indicate what action is performed when the quick stop function is executed. The slow down ramp is the
deceleration value of the used mode of operations.
Value definition

Value Definition

0 Disable drive function

+1 Slow down on slow down ramp and tran
into Switch On Disabled

+2 Slow down on quick stop ramp and trar
into Switch On Disabled

+3 Slow down on current limit and transit in
Switch On Disabled

+4 Slow down on voltage limit and transit in
Switch On Disabled

+5 Slow down on slow down ramp and stay
Quick Stop Active

+6 Slow down on quick stop ramp and stay
Quick Stop Awve

+7 Slow down on current limit and stay
Quick Stop Active

+8 Slow down on voltage limit and stay
Quick Stop Active

+9 to +32 767| reserved

Object description

Attribute Value
Index 605A,
Name Quick stop option code

Object Code |Variable

Data Type Integerl6

Category Optional
Entry description

Attribute Value
Sublndex 00,

Access rw -NV

PDO Mapping| See IEC 61800301

Value Range |See Table 38

Default Value | +2
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IV.2.60bject 605Bs: Shutdown option code
This object shall indicate what action is performed if there is a transition from Operation Enabled state to Ready To
Switch On state. The slow down ramp is the deceleration value of the used mode of operations.
Value definition

Value Definition

0 Disable drive function (switebff the drive
power stage)

+1 Slow down with slow down ramp; disable
the drive function

+2 to +32 767| reserved

Object description

Attribute Value
Index 605B,
Name Shutdown option code

Object Code |Variable

Data Type Integerl6

Category Optional

Entry description

Attribute Value
Sublndex 00,

Access rw -NV

PDO Mapping| See IEC 61800301

Value Range |See Table 41

Default Value |0
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IV.2.70bject 605Cs: Disable operation option code
This object shall indicate what action is performed if there is a transition from Operation Enabled state to Switched on
state. The slow down ramp is the deceleration value of the useslshogerations.
Value definition

Value Definition

0 Disable drive function (switebff the drive
power stage)

+1 Slow down with slow down ramp; disable
the drive function

+2 to +32 767| reserved

Object description

Attribute Value
Index 605G
Name Disable operation option code

Object Code |Variable

Data Type Integerl6

Category Optional

Entry description

Attribute Value
Sublndex 00,

Access rw -NV

PDO Mapping| See IEC 61800301

Value Range |See Table 44

Default Value | +1
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IV.2.80bject 605Dx: Halt option code

This object shall indicate what action is performed when the halt function is executed. The slow down ramp is the
deceleration valuef the used mode of operations.

Value definition

Value Definition
0 Reserved
+1 Slow down on slow down ramp and stay

Operation Enabled

+2 Slow down on quick stop ramp and stay
Operation Enabled

+3 Slow down on current limit and stay
Operation Enabled

+4 Slow down on voltage limit and stay
Operation Enabled

+5 to +32 767| Reserved

Object description

Attribute Value
Index 6050
Name Halt option code

Object Code |Variable

Data Type Integerl6

Category Optional

Entry description

Attribute Value
Sublndex 00,

Access rw -NV

PDO Mapping| See IEC 61800301

Value Range |See Table 47

Default Value | +1
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IV.2.90bject 605E,: Fault reaction option code
This object shall indicate what action is performed when fault is detected in the PDS. The slow down ramp is the
deceleration value of the used mode of operations.
Value definition

Value Definition

0 Disable drive function, motor is free t
rotate

+1 Slow down on slow down ramp

+2 Slow down on quick stop ramp

+3 Slow down on current limit

+4 Slow down on voltage limit

+5 to +32 767| reserved

Object description

Attribute Value
Index 605k
Name Fault reaction option code

Object Code |Variable

Data Type Integer16

Category Optional
Entry description

Attribute Value
Sublndex 00,

Access rw -NV

PDO Mapping| See IEC 61860301

Value Range |See Table 50

Default Value | +2
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IV.2.10  Object 6060,: Modes of operation

This object shall indicate the requested operation mode. Table 53 specifies the value definition, Table 54 specifies the
object description, and Table 55 specifies the entry description.
NOTE: This object shows only the value of the requested operation mode, the actual operation mode of the PDS is
reflected in the object modes of operation display.

Value definition

Value Definition

0 No mode change/no mode assigned

+1 Profile position mode

+2 Velocity mode

+3 Profile velocity mode

+4 Torque profile mode

+5 reserved

+6 Homing mode

+7 Interpolated position mode

+8 Cyclic sync position mode

+9 Cyclic sync velocity mode

+10 Cyclic sync torque mode

+11 Cyclic sync torque mode with communication angle
(defined in ECAT ETG.6010)

+12 Auto tuning mode

+13 to +127 |Reserved

-1 Gear Box mode

-2 Homing Master mode

-3 Asynchronous Motor (Velocity mode V/F)
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Object description

Attribute Value
Index 6060,
Name Modes of
operation
Object Code |ariable
Data Type Integer8
Category Optional
Entry description
Attribute Value
SublIndex 00y
Access rw
PDO Mapping| See IEC 61800301
Value Range |See Table 53
Default Value |0
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IV.2.11  Object 60614 Modes of operation display

This object shall provide the actual operation mode.

Object description

Attribute Value
Index 6061,
Name Modes of operation display
Object Code | Variable
Data Type Integer8
Category Optional
Entry description
Attribute Value
SublIndex 00,
Access ro
PDO Mapping| See IEC 61800301
Value Range |See Table 53
Default Value | No
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IV.2.12  Object 65024: Supported drive modes

This object shall provide information on the supported drive modes.

31 16 15 10 9 8 7 6 5 4 3 2

Manufacturerspecific (reserved) cst csv | csp ip hm r tg pv

vl

pp

cst, csv, ¢sp, ip, hm, tq, pv, vl, and pp bits:
1 = function is supported = function is not supported

Manufacturer Specific:
i Bit 16: Auto Tuning Mode
1 Bit17: GearBox Mode
1 Bit 18: Homing Master mode

Object description

Attribute Value
Index 6502,
Name Supported drive modes

Object Code | Variable

Data Type Unsigned32

Category Mandatory

Entry description

Attribute Value
Sublndex 00,

Access ro

PDO Mapping| See IEC 61860301

Value Range |See Figure 8

Default Value | No
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IV.2.13  Object 608F;: Position encoder resolution

This object shall indicate the configured encoder increments and number of motor revolutions. The position encoder
resolution shall be calculated by the following formula:
encoderincrements

positionencoderresolution

motorrevolutions
All values shall be dimensionless.
Object description

Attribute Value
Index 608Fk
Name Position encoder resolution

Object Code |Array

Data Type Unsigned32

Category Optional

Entry description

Attribute Value
SubIndex 00,
Description Highest sukindex supported

Entry Mandatory
Category
Access c

PDO Mapping| See IEC 61800301
Value Range |02,

Default Value | Manufacturerspecific (but not equal to 0

SubIndex 01,
Description Encoder increments

Entry Mandatory
Category
Access Rw-NV

PDO Mapping| See IEC 61800301
Value Range |Unsigned32

Default Value | Manufacturerspecific (but not equal to 0

SubIndex 02,
Description | Motor revolutions

Entry Mandatory
Category
Access Rw-NV

PDO Mapping| See IEC 61800301
Value Range |Unsigned32
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Default Value

Manufacturerspecific (but not equal to 0
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IV.2.14  Object 6090,: Velocity encoder resolution

This object shall indicate the configured encoder increments per second and motor revolutions per second. The velocity
encoder resolution shall be calculated by the following formula:

Increment&ncodetSecond

velocity encoder resolution
reveotutiongmotor second
All values shall be dimensionless.
Object description

Attribute Value
Index 6090,
Name Velocity encoder resolution

Object Code |Array

Data Type Unsigned32

Category Optional

Entry description

Attribute Value
SubIndex 00n
Description Highest sukindex supported

Entry Mandatory
Category
Access c

PDO Mapping| See IEC 61800301
Value Range |02,

Default Value | Manufacturerspecific (but not equal to 0

SubIndex 01,
Description | Encoder increments per second

Entry Mandatory
Category
Access rw -NV

PDO Mapping| See IEC 618008301
Value Range |Unsigned32

Default Value | Manufacturerspecific (but not equal to 0

SubIndex 02,
Description | Motor revolutions per second

Entry Mandatory
Category
Access rw -NV

PDO Mapping| See IEC 61800301
Value Range |Unsigned32
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Default Value

Manufacturerspecific (but not equal to 0
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IV.2.15  Object 60914: Gear ratio

This object shall indicate the configured number of motor shaft revolutions and number of driving shaft revolutions. The

gear ratio shall be calculated by the following formula:

gear ratiec motor shaft revolutiongdriving shaft revolutions

All values shall be dimensionless.

Object description

Attribute Value
Index 6091,
Name Gear ratio
Object Code |Array
Data Type Unsigned32
Category Optional
Entry description
Attribute Value
SubIndex 00n
Description Highest subndex supported
Entry Mandatory
Category
Access c
PDO Mapping| See IEC 61800301
Value Range |02,

Default Value | Manufacturerspecific (but not equal to 0
Sublndex 01,

Description Motor revolutions

Entry Mandatory

Category

Access rw -NV

PDO Mapping| See IEC 61800301

Value Range |Unsigned32

Default Value

Manufacturerspecific (but not equal to 0

SubIndex 02,

Description | Shaft revolutions
Entry Mandatory
Category

Access rw -NV

PDO Mapping| See IEC 61800301
Value Range |Unsigned32

Default Value

Manufacturerspecific (but not equal to 0
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IV.2.16  Object 6092;: Feed constant

This object shall indicate the configured feed constant, this is the measurement distance per one revolution of the output
shaft of the gearbox. The feed constant shall be calculated by the following formula:

feed constart feeddriving shaftrevolutions

The feed shall be given in uséefined position units, and the driving shaft revolution shall be dimensionless.
Object description

Attribute Value
Index 6092,
Name Feed constant

Object Code |Array

Data Type Unsigned32

Category Optional

Entry description

Attribute Value
SubIndex 00n
Description Highest sukindex supported

Entry Mandatory
Category
Access c

PDO Mapping| See IEC 61800301
Value Range |02,

Default Value | Manufacturerspecific (but not equal to 0

SubIndex 01,
Description Feed

Entry Mandatory
Category
Access rw -NV

PDO Mapping| See IEC 61808301
Value Range |Unsigned32

Default Value | Manufacturerspecific (but not equal to 0

SubIndex 02,
Description | Shaft revolutions

Entry Mandatory
Category
Access rw -NV

PDO Mapping| See IEC 61800301
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Value Range

Unsigned32

Default Value

Manufacturerspecific (but not equal to 0
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IV.2.17  Object 60964: Velocity factor

This object can be used to match the velocity units to thedesred velocity units.

Object description

Attribute Value

Index 6096,

Name Velocity factor

Object Code |Array

Data Type Unsigned32

Category Optional

Entry description

Attribute Value

SubIndex 00n

Description Highest subndex supported

Entry Mandatory

Category

Access c

PDO Mapping| See IEC 61800301

Value Range |02,

Default Value | 02,

SubIndex 01,

Description Numerator

Entry Mandatory

Category

Access rw -NV

PDO Mapping| See IEC 61800301

Value Range |1 to 2732-1

Default Value |1

Sublndex 02,

Description Divisor

Entry Mandatory

Category

Access rw -NV

PDO Mapping| See IEC 61800301

Value Range |1 to 2732-1

Default Value | 1
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IV.2.18  Object 6097,: Acceleration factor

This object can be used to match the acceleration units to thdefgerd acceleration units.

Object description

Attribute Value
Index 6097,
Name Acceleration

factor
Object Code |Array
Data Type Unsigned32
Category Optional

Entry description
Attribute Value
SubIndex 00,
Description Highest sukindex supported
Entry Mandatory
Category
Access c
PDO Mapping| See IEC 61800301
Value Range |02,
Default Value | 02,
SubIndex 01,
Description Numerator
Entry Mandatory
Category
Access rw -NV
PDO Mapping| See IEC 61808301
Value Range |1 to 2732-1
Default Value |1
SubIndex 02,
Description Divisor
Entry Mandatory
Category
Access rw -NV
PDO Mapping| See IEC 61800301
Value Range |1 to 2732-1
Default Value | 1
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IV.2.19  Object 60A2;: Jerk factor

This object can be used to match the jerk units to thedefered jerk units.
Object description

Attribute Value
Index 60A2
Name Jerk factor

Object Code |Array

Data Type Unsigned32

Category Optional
Entry description

Attribute Value
Sublndex 00,
Description Highest subndex supported

Entry Mandatory
Category
Access c

PDO Mapping| See IEC 61800301
Value Range |02,
Default Value | 02,

SubIndex 01,
Description Numerator

Entry Mandatory
Category
Access rw -NV

PDO Mapping| See IEC 61800301
Value Range |1 to 2732-1
Default Value | 1

Sublndex 02,
Description Divisor

Entry Mandatory
Category
Access rw -NV

PDO Mapping| See IEC 61800301
Value Range |1 to 2732-1
Default Value |1
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IV.2.20  Object 607E;: Polarity

This object shall indicate if the position demand value shall be multiplied by 1idf.byhe polarity flag shall have no
influence on the homing mod€he position polarity bit shall be used only for profile positipp) (node and cyclic sync

position mode ¢sp. The velocity polarity bit shall be used only for profile velocity)(mode and cyclic sync velocity
mode €s\).

This pol arihyl awelcad |[Wsceelda ritilating r evert the ALow | eveld
on specific manufacturer object. (Refer to the motor parameters and to the Feedback parameters)
7 6 5 4 0
Position Velocity Torque polaity reserved (0)

polarity polarity

The polarity bits shall be coded as follows:=0multiply by 1 and & = multiply by -1
Object description

Attribute Value
Index 607k
Name Polarity
Object Code |Variable
Data Type Unsigned8
Category Optional
Entry description
Attribute Value

Sublndex 00,

Access rw -NV

PDO Mapping

See |[EC 61860p301

Value Range

See Figure 9

Default Value

00,
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IV.2.21  Object 607A,: Target position

This object shall indicate the commanded position that the drive should move to in position profile mode using the current
settings of motion control parameters such as velocity, acceleration, deceleration, motion profile type etc. The value of
this objects h a | | be interpreted as absolute or relative depen
in userdefined position units and shall be converted to position increments.

Object description

Attribute Value
Index 607A,
Name Target position

Object Code |Variable

Data Type Integer32

Category Optional; mandatory ifpp, pcor cspis
supported

Entry description

Attribute Value
Sublndex 0,

Access rw

PDO Mapping| See IEC 61800301

Value Range |Integer32

Default Value | Manufacturerspecific
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IV.2.22  Object 607Bx: Position range limit

This object shall indicate the configured maximal and minimal position range limits. It shall limit the numerical range of
the input value. Omeaching or exceeding these limits, the input value shall wrap automatically to the other end of the
range. Wragaround of the input value may be prevented by setting software position limits as defined in software position

limit object (607y). The valueshall be given in usedefined position units.
Then Range isenabledif Min <> Max on the writing of the object 607B.2 only.

Object description

Attribute Value
Index 6078,
Name Position range limit

Object Code |Array

Data Type Integer32

Category Optional

Entry description

Attribute Value
Sublndex 00,
Description Highest subndex supported

Entry Mandatory
Category
Access c

PDO Mapping| See IEC 61800301
Value Range |02,

Default Value | Manufacturerspecific

SubIndex 01,
Description Min position range limit

Entry Mandatory
Category
Access rw -NV

PDO Mapping| See IEC 61800301
Value Range |Integer32

Default Value | Manufacturerspecific

SubIndex 02,
Description | Max position range limit

Entry Mandatory
Category
Access rw -NV

PDO Mapping| See IEC 61800301
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Value Range |Integer32

Default Value | Manufacturerspecific

IV.2.23  Object 607Dy: Software position limit
This object shall indicate the configured maximal and minimal software position limits. These parameters shall define the
absolute position limits for the position demand value and the position actual value. Every new target position shall be
checked agast these limits. The limit positions shall be always relative to the machine home position. Before being
compared with the target position, they shall be corrected internally by the home offset as follows:

corrected min position limit = min positidimit i homeoffset corrected max position limit = max positiamit i homeoffset

This calculation needs only be performed when home offset or software position limit is changed.
The limit positions shall be given in usaefined position units (same asdet position).
Then Range isenabledif Min <> Max on the writing of the object 607D.2 only.

Object description

Attribute Value
Index 6070
Name Software position limit

Object Code |Array

Data Type Integer32

Category Optional

Entry description

Attribute Value
Sublndex 00n
Description Highest sukindex supported

Entry Mandatory
Category
Access c

PDO Mapping| See IEC 61800301
Value Range |02,

Default Value | Manufacturerspecific

SubIndex 01,
Description Min position limit

Entry Mandatory
Category
Access rw -NV

PDO Mapping| See IEC 61800301
Value Range |Integer32

Default Value | Manufacturerspecific
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SubIndex 02,

Description Max position limit
Entry Mandatory

Category

Access rw -NV

PDO Mapping| See IEC 61800301
Value Range |Integer32

Default Value | Manufacturerspecific

IV.2.24  Object 607F,: Max profile velocity
This object shall indicate the configured maximal allowed velocity in either direction during a profiled motion. The value
shall be given in the very same physical unit agtioéile velocityobject(6081y).

Object description

Attribute Value

Index 607k

Name Max profile velocity

Object Code | Variable

Data Type Unsigned32

Category Optional

Entry description

Attribute Value

SublIndex 00,

Access rw -NV

PDO Mapping| See IEC 61800301

Value Range |Unsigned32

Default Value | Manufacturerspecific
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IV.2.25  Object 6080,: Max motor speed
This object shall indicate the configured maximal allowed speed for the motor in either direction. It is used to protect the
motor and is taken from the motor data sheet. The value shall be given in rotations per minute (rpm).
Object description

Attribute Value
Index 6080,
Name Max motor speed

Object Code |Variable

Data Type Unsigned32

Category Optional

Entry description

Attribute Value

Sublndex 00,

Access rw -NV

PDO Mapping| See IEC 61800301

Value Range |Unsigned32

Default Value | Manufacturerspecific
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IV.2.26  Object 60814: Profile velocity

This object shall indicate the configured velocity normally attained at the end of the acceleration ramp during a profiled
motion and shall be valid for both directiosfsmotion. allowed velocity in either direction during a profiled motion. The
value shall be given inser definegpeed units. It shall be converted to position increments per second usietptity

encoder factoobject.

Object description

Attribute Value

Index 6081,

Name Profile velocity

Object Code |Variable

Data Type Unsigned32

Category Conditional: mandatory {fp is supported
Entry description

Attribute Value

Sublndex 00,

Access rw

PDO Mapping

See |[EC 6180p301

Value Range

Unsigned32

Default Value

Manufacturerspecific

IV.2.27  Object 6082,: End velocity

This object shall indicate the configured velocity, which the drive shall have on reaching the target position. Normally,
the drive stops at the target position, i.e. the end velocity = 0. The value shall be given in the same physical unit as the

profile velocity object (6084).

Object description

Attribute Value
Index 6082,
Name End velocity
Object Code |Variable
Data Type Unsigned32
Category Optional
Entry description
Attribute Value
SubIndex 00,
Access rw
PDO Mapping| See IEC 61800301
Value Range |Unsigned32
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Default Value | 0000 000Q

IV.2.28  Object 6083,: Profile acceleration

This object shall indicate the configured acceleration. The value shall be given-arefined acceleration units;shall
be converted to position increments per square sec%)\ds(sg the normalising factors.

Object description

Attribute Value
Index 6083,
Name Profile acceleration

Object Code | Variable

Data Type Unsigned32

Category Conditional: mandatory ifpp or pv is
supported

Entry description

Attribute Value
Sublndex 00,

Access rw

PDO Mapping| See IEC 61800301

Value Range |Unsigned32

Default Value | Manufacturerspecific
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IV.2.29  Object 6084:: Profile deceleration

This object shall indicate the configured deceleration. If this parameter is not supported, thefilhecceleration
object (6088) value shall be used for deceleration, too. The value shall be given in the same physicalprofteeas
accelerationobject (6088).

Object description

Attribute Value
Index 6084,
Name Profile deceleration

Object Code | Variable

Data Type Unsigned32

Category Optional

Entry description

Attribute Value
Sublndex 00,

Access rw

PDO Mapping| See IEC 61800301

Value Range |Unsigned32

Default Value | Manufacturerspecific
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IV.2.30  Object 60854 Quick stop deceleration

This object shall indicate the configured deceleration used to stop the motor when the quick stop function is activated and
thequick stop codebject (605A) is set to 2 or 6. The quick stop deceleration is also usedfduhlieeaction codebject
(605R,) is 2 and thénalt option codepbject (605D) is 2. The value shall be given in the same physical urptctde

accelerationobject (6088).
Object de<ription

Attribute Value
Index 6085,
Name Quick stop deceleration

Object Code | Variable

Data Type Unsigned32

Category Optional

Entry description

Attribute Value
Sublndex 00,

Access rw -NV

PDO Mapping| See IEC 61800301

Value Range |Unsigned32

Default Value | Manufacturerspecific
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IV.2.31

This object shall indicate the configured type of motion profile used to perform a profiled motion.

Object 6086, Motion profile type

Value definition

Value Definition

-1 Jerklimited ramp (in %)

0 Linear ramptfapezoidalprofile)
+1 Sirf ramp

+2 Jerkfree ramp

+3t0 +32 767

Reserved

Object description

Attribute Value
Index 6086,
Name Motion profile

type
Object Code |Variable
Data Type Integerl16
Category Optional

Entry description
Attribute Value
SublIndex 00,
Access rw
PDO Mapping| See IEC 61800301
Value Range |Integerl6
Default Value |0
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IV.2.32  Object 60A3,: Profile jerk use

This object shall indicate the configured number ofisutices used in thprofile jerkobject (60A4) for the jerk profile
movement. If this object is not implemented, tinefile jerk object shall be used as it is implemented. The value shall be
dimensbnless, the value of kEShall indicate that the profile jerk use is not configured.

Object description
Attribute Value
Index 60A3,
Name Profile jerk use

Object Code |Variable

Data Type Unsigned8

Category Optional

Entry description

Attribute Value

Sublndex 00,

Access rw

PDO Mapping| See IEC 61800301

Value Range |01,to 02, and Fk

Default Value | Manufacturerspecific
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IV.2.33  Object 60A4,: Profile jerk
This object shall indicate the configured sejeok parameters that shall be used during the profile movement. The values

shall be given in usetefined jerk units. If object 60A3s not implemented, the stibdex 0@, shall be used to assign

the values given in the other siralices to the jerks.
A

ve

ty

\4

time

Figure 1 Velocity/time diagram with jerk positions

Value assignments

Value in 60A3 or Value assignment to jerks

subindex 00of 60A4 if

60A3, is notA B P F F

implemented

01, 0L (0 (0L P -

02, 0L (0 (02, 02, -
Object description

Attribute Value

Index 60A4,

Name Profile jerk

Object Code |Array

Data Type Unsigned32

Category Optional

Entry description

Attribute Value
Sublndex 00,
Description Highest subndex supported

Entry Mandatory
Category
Access c

PDO Mapping| See IEC 61800301
Value Range |01, 02,
Default Value | Manufacturerspecific
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SubIndex 01,

Description Profile jerk 1

Entry Mandatory

Category

Access rw

PDO Mapping| See IEC 61800301
Value Range |Unsigned32

Default Value | Manufacturerspecific
SubIndex 02,

Description Profile jerk 2

Entry Optional

Category

Access rw

PDO Mapping| See IEC 61800301
Value Range |Unsigned32

Default Value | Manufacturerspecific
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IV.2.34  Object 60C54: Max acceleration

This object shall indicate the configured maximal acceleration. It is used to limit the acceleration to an acceptable value
in order to prevent the motor and the moved mechanics from being destroyed. The value shall be givelefimeder
acceleration pysical units.

Object description
Attribute Value
Index 60CH
Name Max acceleration

Object Code |Variable

Data Type Unsigned32

Category Optional

Entry description

Attribute Value

Sublndex 00,

Access rw -NV

PDO Mapping

See |[EC 61860B301

Value Range

Unsigned32

Default Value

Manufacturerspecific

SMD230MC-2110EN.docx -177- SERAD

Electronic Motion Control



Serad SMCSeries User Manual

IV.2.35  Object 60C64: Max deceleration

This object shall indicate the configured maximal deceleration. It is used to limit the acceleration to an acceptable value
in order to prevent the motor and the moved mechanics from being destroyed. The value shall be given in the same

physical unit as thmax acceleratiombject (60CHh).

Object description

Attribute Value
Index 60C6H
Name Max deceleration

Object Code |Variable

Data Type Unsigned32

Category Optional

Entry description

Attribute Value
Sublndex 00,

Access rw -NV

PDO Mapping

See IEC 61800301

Value Range

Unsigned32

Default Value

Manufacturerspecific
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IV.236  Object 607C,: Home offset

This object shall indicate the configured difference between the zero position for the application and the machine home
position (found during homing). During homing, the machine home position is found and once the homing is completed,
the zero position isffset from the home position by adding the home offset to the home position. All subsequent absolute
moves shall be taken relative to this new zero position. If this object is not implemented, then the home offset shall be
regarded as zero. The valuetloif object shall be given in usdefined position units. Negative values shall indicate the
opposite direction.

Zero  Home position position
Home offset |

I rl

Home offset definition

»

Object description

Attribute Value
Index 607G
Name Home offset

Object Code |Variable

Data Type Integer32

Category Optional

Entry description

Attribute Value

Sublndex 00,

Access rw -NV

PDO Mapping| See IEC 61860301

Value Range |Integer32

Default Value | Og
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IV.2.37  Object 6098,: Homing method

This object shall indicate the configured homing method that shall be used.

Value definition

Value Definition
-128;t0 -14 Manufacturerspecific
Oq No homing method assigned
+14 Method 1 shall be used

to
+35 Method 35 shall be used
+36& Method 36 shall be used
+37 Method 37 shall be used

+3§to +127

reserved

Object description

Attribute Value

Index 6098,

Name Homing method

Object Code |Variable

Data Type Integer8

Category Conditional: mandatory iimis supported
Entry description

Attribute Value

SublIndex 00,

Access rw

PDO Mapping| See IEC 61860301

Value Range

See Table 109

Default Value

Manufacturerspecific
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IV.2.38  Object 6099,: Homing speeds
This object shall indicate the configured speeds used during homing procedure. The values shall be givéefinagser
velocity units.
Object description

Attribute Value
Index 6099,
Name Homing speeds

Object Code |Array

Data Type Unsigned32

Category Conditional: mandatory imis supported

Entry description

Attribute Value
SubIndex 00n
Description Highest sukindex supported

Entry Mandatory
Category
Access c

PDO Mapping| See IEC 61800301
Value Range |02,
Default Value | 02,

SubIndex 01,
Description | Speed during search for switch

Entry Mandatory
Category
Access rw -NV

PDO Mapping| See IEC 618008301
Value Range |Unsigned32

Default Value | Manufacturerspecific

Sublndex 02,
Description | Speed during search for zero

Entry Mandatory
Category
Access rw -NV

PDO Mapping| See IEC 61800301
Value Range |Unsigned32

Default Value | Manufacturerspecific
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IV.2.39  Object 609A,: Homing acceleration

This object shall indicate the configured acceleration and deceleration to be used during homing operation. The value
shall be given in usedefined acceleration units.

Object description

Attribute Value
Index 609A
Name Homing acceleration
Object Code | Variable
Data Type Unsigned32
Category Optional
Entry description
Attribute Value
SublIndex 00,
Access rw -NV
PDO Mapping| See IEC 61800301
Value Range |Unsigned32
Default Value | Manufacturerspecific
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IV.2.40  Object 6062;: Position demand value

This object shall provide the demanded position value. The value shall be given in user defined position units.

Object description

Attribute Value
Index 6062,
Name Position demand vagi
Object Code | Variable
Data Type Integer32
Category Optional
Entry description
Attribute Value
SublIndex 00,
Access ro
PDO Mapping| See IEC 61800301
Value Range |Integer32
Default Value | No
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IV.2.41  Object 60634: Position actual internal value

This object shall provide the actual value of the position measurement device, which shall be one of the two input values
of the closedoop position control. If necessary, the data unit may be transformed frordefsezd units tdncrements.
The value shall be given in internal units.

Object description

Attribute Value
Index 6063,
Name Position actual internal value

Object Code |Variable

Data Type Integer32

Category Optional

Entry description

Attribute Value
Sublndex 00,

Access ro

PDO Mapping| See IEC 61800301

Value Range |Integer32

Default Value | No

IV.2.42  Object 6064.: Position actual value

This object shall provide the actual value of the position measurement device. The value shall be givedefinader
position units.

Object description

Attribute Value
Index 6064,
Name Position actual value

Object Code |Variable

Data Type Integer32

Category Mandatory ifcspis supported

Entry description

Attribute Value
Sublndex 00,

Access ro

PDO Mapping| See IEC 61800301

Value Range |Integer32

Default Value | No
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IV.2.43  Object 6065:4: Following error window
This object shall indicate the configured range of tolerated position values symmetrically to the position demand value.
If the position actual value is out of the following error window, a following error occurs. A following error may occur
when adrive is blocked, unreachable profile velocity occurs, or at wrong cllosgdcoefficients. The value shall be
given in user defined position units. If the value of the following error window is FFFF-#feFollowing control shall
be switched off.

Object description
Attribute Value
Index 6065,
Name Following errror window

Object Code | Variable

Data Type Unsigned32

Category Optional

Entry description

Attribute Value
Sublndex 00,

Access rw -NV

PDO Mapping

See IEC 61800301

Value Range

Unsigned32

Default Value

Manufacturerspecific

IV.2.44  Object 60664: Following error time out
This object shall indicate the configured time for a following error condition, after that the bit 13 of the statusword shall
be set to 1. The reaction of the drive when a following error occurs is manufesyactfic. The value shall be given in

ms.

Object description

Attribute Value
Index 6066,
Name Following error time out
Object Code | Variable
Data Type Unsigned16
Category Optional
Entry description
Attribute Value
SubIndex 00n
Access rw -NV
PDO Mapping| See IEC 61800301
Value Range |Unsigned16
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Default Value | Manufacturerspecific

IV.2.45  Object 6067;: Position window

This object shall indicate the configured symmetrical range of accepted positions relative to the target position. If the
actual value of the position encoder is within the position window, this target position shall be regarded as having been
reached. Ashe user mostly prefers to specify the position window in his application irde$ieed units, the value is
transformed into increments. The target position shall be handled in the same manner as in the trajectory generator
concerning limiting functionand transformation into internal machine units before it may be used with this function.
The value shall be given in uséefined position units. If the value of the position window is FFFF FFFFh, the position
window control shall be switched off.

Object description

Attribute Value
Index 6067
Name Position window

Object Code |Variable

Data Type Unsigned32

Category Optional

Entry description

Attribute Value
Sublndex 00,

Access rw -NV

PDO Mapping| See IEC 61800301

Value Range |Unsigned32

Default Value | Manufacturerspecific

IV.2.46 Object 6068,: Position window time
This object shall indicate the configured time, during which the actual position within the position window is measured.
The value ball be given in ms.
Object description

Attribute Value
Index 6068,
Name Position window time

Object Code | Variable

Data Type Unsigned16

Category Optional

Entry description

Attribute Value
Sublndex 00,

Access rw -NV
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PDO Mapping

See |[EC 618606301

Value Range

Unsigned16

Default Value | Manufacturerspecific

IV.2.47  Object 60F4;: Following error actual value

This object shall provide the actual value of the following error. The value shall be given-tefised position units.
Object description

Attribute Value
Index 60F4,
Name Followingerror actual value

Object Code | Variable

Data Type Integer32

Category Optional

Entry description

Attribute Value

Sublndex 00,

Access ro

PDO Mapping| See IEC 61800301

Value Range |Integer32

Default Value | No

IV.2.48  Object 60FA;: Control effort

This object shall provide the control effort as the output of the position control loop. It is particulapésitien control

functionthat the notation of the control effort is mode dependent and therefore not specified. The value shall be given in
user-definedvelocity units.

Object description

Attribute Value
Index 60FA
Name Control effort

Object Code |Variable

Data Type Integer32

Category Optional

Entry description

Attribute Value
Sublndex 00,

Access ro

PDO Mapping| See IEC 61800301
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Value Range

Integer32

Default Value

No
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IV.2.49  Object 60FCy: Position demand internal value
This object shall provide the output of the trajectory generator in profile position mode. This value shall be given in
increments of the position encoder.
Object description

Attribute Value
Index 60FG
Name Position demand internal value

Object Code |Variable

Data Type Integer32

Category Optional

Entry description

Attribute Value
Sublndex 00,

Access ro

PDO Mapping| See IEC 61800301

Value Range |Integer32

Default Value | No

IV.2.50  Object 60F2,: Positioning option code

This object shall indicate the configured positioning behaviour as described lpyofile positioning moder the
interpolated positioning mode

15 14 12 11 8 7 6 5 4 3 21 0
relative
ms reserved ip option rado rro cio option
MSB LSB
LEGEND ms = manufacturespecific rro = requestesponse option cio = change

immediately option
Object structure
The relative optionbits shall control the behaviour of positioning tasks in detail wheralise relbit (bit 6) of the

controlword is set to 1 ipp mode.
Value definition for bit 0 and bit 1

Bit1 |BitO |Definition

0 0 Positioning moves shall be performed relative to the preceding (internal abs
target position (rsp. relative to O if there is no preceding target position) as des
in 10.2

0 1 Positioning moves shall be performed relative to the acp@ition demand valu
(object 60F¢) ¢ output of the trajectory generator

1 0 Positioning moves shall be performed relative to the position actual value (
6064,)

1 1 Reserved
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The change immediately optiorbits shall control the behaviour of positioning tasks in detail when the
change_set_immediatdbjt (bit 5) of the controlword is set to 1 jop mode.
Value definition for bit 2 and bit 3

Bit3 |Bit2 |Definition

0 0 The drive device shall readapt the actual motion to the new target pos
(considering potentially changed profile velocity and accelerations etc.) immed
as described in 10.2

0 1 The actually performed positioning task shall be continued (without attemptin
stop on target position) and blended to the newly commanded task (consid
potentially changed profile velocity and accelerations etc.) when target positi

touched
1 0 Reserved
1 1 Reserved

The requestresponse optiobits shall allow the drive device to release tiegv_setpoinbit (bit 4) of the controlword
internally in order to avoid the need of setting this bit to 0 by the control devigaiode. After internally releasing the
new_setpoinbit, the drive device shall indicate the action to the control device by settisgtpoint_acknowledgement
bit (bit 12) in the statusword to O.

Value definition for bit 4 and bit 5

Bit5 |Bit4 |Definition

0 0 The handshake as described in 10.2 shall be performed

0 1 The drive device shall release autonomouslyriees setpointit as soon as target i
reached

1 0 The drive shall release autonomously thew setpointbit as soon as able to acce

new setpoint data

1 1 Reserved

Controlled rotary axes are needed for rotary tables and conveyor belts. It is also needed for cases where the host controller
position limits are wider than the position range limits available in the drive. In ¢hsssthe software positiotimits

(object 607D) are out of the range limit (607B, satex 01) and max position range limit (607B, gntdex 02) shall be

set to 0. Depending on the application, there are different rotary axis movements possible, which are coded by bit 6 and
7.

Value definition for bit 6 and bit 7

Bit 7 |Bit6 |Definition

0 0 Normal positioning similar to linear axis; If reaching or exceeding the position 1
limits (607B) the input value shall wrap automatically to the other end of the ra
Positioning can beelative or absolute.

Only with this bit combination, the movement greater than a modulo valu
possible.

0 1 Positioning only negative direction; If target position is higher than actual pos
axis moves over the min position range (607B -isulex 01) to the target position.

1 0 Positioning only positive direction; If target position is lower than actual position
moves over the max position range (607B,-sudex 02) to the target position.

1 1 Positioning with the shortest way the target position.
NOTE if the difference between actual value and target position in a 360° sys
180°, the axis moves in positive direction.
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Figure bellow show movement examples depending on settings of the bits 6 and 7. Here the min postimitang
(607B subindex 01) is 0° and the max position rage limit (607Bswex 02) is 360°

360=0

Normal Only negative Only positive Optimized
(similar to linear axis) direction direction (shortest way)

IEC

Theip optionbits are reserved for defining the interpolated position mode. Whenmahafacturerspecifichit is set to
0, the function shall be not enabled; if it is set to 1, the manufaetpesific function shall be enabled. The other reserved
bits shall be seb 0.

Object description

Attribute Value
Index 60F2
Name Positioning option code

Object Code | Variable

Data Type Unsigned16

Category Optional

Entry description

Attribute Value
Sublndex 00,

Access rw

PDO Mapping| See IEC 61800301

Value Range |See Table 150, Table 151, Table 152
Default Value | 0000,
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IV.2.51

Object 60CO,: Interpolation sub mode select

This object shall indicate the actually chosen interpolation mode.

Value definition

Value Definition
-1 Spline interpolation
0 Linear interpolation
+1to +32 767| Reserved
Object description
Attribute Value
Index 60CQ
Name Interpolation sub mode select
Object Code |Variable
Data Type Integerl6
Category Optional
Entry description
Attribute Value
SublIndex 00,
Access rw
PDO Mapping| See IEC 61800301

Value Range

See Table 160

Default Value

0
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IV.2.52  Object 60Cl1y: Interpolation data record

This object shall indicate data words, which are necessary to perform the interpolation algorithm. The\hofnala¢at
words in the record is defined by interpolation data configuration. The interpretation of the data words in interpolation
data record mavary with the different possible interpolation modes as set by the interpolation sub mode select.

For the linear interpolation mode, each interpolation data record simply is regarded as a new pogition. Sed
describe a cubic spline interpolation, more data wordeeededRefer to Interpolation mode chapter)

User must write all index beforerite the index 1 which trig the Push of the buffer element.

Object description

Attribute Value
Index 60C1
Name Interpolated data record

Object Code |Array

Data Type Integer32

Category Optional

Entry description

Attribute Value
SubIndex 00n
Description Highest sukindex supported

Entry Mandatory
Category
Access c

PDO Mapping| See IEC 61800301
Value Range |0l,to FE&
Default Value | No

SubIndex 01,
Description 1st setpoint

Entry Mandatory
Category
Access rw

PDO Mapping| See IEC 61808301
Value Range |Integer32

Default Value | Manufacturerspecific

SubIndex 02,
Description | 2nd setpoint

Entry Optional
Category
Access rw

PDO Mapping| See IEC 61800301
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Value Range |Integer32

Default Value | Manufacturerspecific

to
Sublndex 04
Description | 4th setpoint

Entry Optional
Category
Access rw

PDO Mapping| See IEC 61800301
Value Range |Integer32

Default Value | Manufacturerspecific

IV.2.53  Object 60C2;: Interpolation time period
This object shall indicate the configured interpolation cycle time. The interpolation time perieithdext04) value

shall be given in 1§erpolation iméndex) (oo -0nq) The interpolation time index (sinidex 02) shall be dimensionless.
Object description

Attribute Value
Index 60C2
Name Interpolation time period

Object Code |Record

Data Type Interpolation time period record (008D

Category Conditional: mandatory ip, csp, cs\wor cst
mode is supported

Entry description

Attribute Value
Sublndex 00n
Description Highest subndex supported

Entry Mandatory
Category
Access c

PDO Mapping| See IEC 61800301
Value Range |02,
Default Value | 02,

SubIndex 01,
Description | Interpolation time period value

Entry Mandatory
Category
Access rw
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IV.2.54

PDO Mapping

See |IEC 618606301

Value Range

Unsigned8

Default Value

01,

SublIndex

02,

Description

Interpolation time index

Entry
Category

Mandatory

Access

w

PDO Mapping

See IEC 618008301

Value Range

-128 to +63

Default Value

-3

Object 60C4,: Interpolation data configuration

This object shall provide the maximum buffer size, shall indicate the configured buffer organisation of interpolation data,
and shall provide objects to define the size of the data record and to clear the buffers. This object is uskedtie enab
drive device to receive the needed data in advance. It also is used to store the positions and further data senolby the contr
device.

The value of sutindex 0% shall be given in number of interpolation data records.
The value of sutindex 02 shall be given in number of interpolation data records.

If sub-index 0% is 0G, this shall indicate a FIFO bufferrganisation, if it is OA this shall indicate a ring buffer
organisation. All other values are reserved.

The value of suindex 04, shal be dimensionless indicating the next free buffer entry point.

The value of suindex 0% shall be given in byte.
If O0n is written to sukindex 06, this shall clear the buffer inputs, shall disable the access, and shall cligadatth

records. If @n is written to subindex 06, this enables access to the input buffers. All other values are reserved.
Object description

Attribute Value
Index 60C4
Name Interpolation data configuration

Object Code |Record

Data Type Interpolation data configuration recor
(0081)
Category Optional
Entry description
Attribute Value

SubIndex 00,
Description Highest subndex supported
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Entry Mandatory

Category

Access C

PDO Mapping| See IEC 61800301

Value Range |07,

Default Value | 07,

SubIndex 01,

Description Maximum buffer size

Entry Mandatory

Category

Access ro

PDO Mapping| See IEC 61800301

Value Range |Unsigned32

Default Value | No

SubIndex 02,

Description | Actual buffer size

Entry Mandatory

Category

Access Ring moderw ; Fifo mode: ro

PDO Mapping| See IEC 61800301

Value Range |Unsigned32

Default Value | 0000 000@Q

Attribute Value

SubIndex 03

Description Buffer organisation

Entry Mandatory

Category

Access rw

PDO Mapping| See IEC 61800301

Value Range |00, or 01,

Default Value | 00,

SubIndex 04,

Description Buffer position

Entry Mandatory

Category

Access rw
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PDO Mapping

See |IEC 618606301

Value Range

Unsigned16

Default Value

000G,

Sublndex

05,

Description

Size of data record

Entry
Category

Mandatory

Access

ro

PDO Mapping

See |IEC 618008301

Value Range

01,to FE

Default Value

01,

Sublndex

06,

Description

Buffer clear

Entry
Category

Mandatory

Access

WO

PDO Mapping

See IEC 61808301

Value Range

00, or 01,

Default Value

00,
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IV.2.55  Object 6069:: Velocity sensor actual value
This object shall provide the value read from a velocity sensor. The value shall be given in increments per second.

Object description

Attribute Value
Index 6069,
Name Velocity sensor actual value

Object Code |Variable

Data Type Integer32

Category Optional

Entry description

Attribute Value
Sublndex 00,

Access ro

PDO Mapping| See IEC 61800301

Value Range |Integer32

Default Value | No
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IV.2.56

Object 606B;: Velocity demand value

This object shall provide the output value of the trajectory generator. The value shall be given indleénegrelocity

units.

Object description

Attribute Value
Index 6068,
Name Velocity demand value
Object Code | Variable
Data Type Integer32
Category Optional
Entry description
Attribute Value
SublIndex 00,
Access ro
PDO Mapping| See IEC 61800301
Value Range |Integer32
Default Value | No
IV.2.57  Object 606C, RN

This object shall provide the actual velocity value derived either from the velocity sensor or the position sensor. The value
shall be given in usedefined velocity units.
Object description

Attribute Value
Index 606G,
Name Velocity actual value
Object Code | Variable
Data Type Integer32
Category Conditional: mandatory ifpv or csv is
supported
Entry description
Attribute Value

Sublndex 00,

Access ro

PDO Mapping| See IEC 61800301

Value Range |Integer32

Default Value | No
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