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CANopen communication protocol

2 CANopen communication protocol

The figure below shows the SM137D CANopen drive application layer layout.

CiA 402 Servo Drive Application Layer

Mode of operation

Profile Profile | Homing
Position | Velocity | Mode
Mode Mode
(PPM) | (PVM) (HM)

CiA 301 Communication Layer

!

CAN Phisycal Layer (HW)

CAN bus

2.1 Physical layer

The physical layer of the CAN bus is managed by the hardware via a special peripheral.

The SM137D drive supports the following bit rates.

Bit rate Cable length
1 Mbit/s 25m

800 Kbit/s | 50 m

500 Kbhit/s | 100 m

250 Kbit/s | 250 m

125 Kbit/s | 500 m

HSD S.p.A. © - H5834D0191_SM137D_CANopen.docx 11



CANopen communication protocol

2.2 CiA 301 communication layer

The CiA 301 communication layer defines different communication objects, each characterised by its own
services and protocols.

The SM137D drive supports the communication objects listed below:
PDO

SDO

SYNC

EMCY

NMT

=a =4 —a a9

For a description of the protocols regarding the above-mentioned objects, refer to [1].

2.2.1 NMT state machine

The CANopen communication layer is managed from the state machine shown in the figure below.

FPower on ar hardware reset
(1)

% Initialisation -
(2)
{14) (11)
4‘ Pre-uperational
NN (10)
(13) (4) (5)
. Stopped
@) ®) ’
/l"
(12) ! ‘// (8) ©)
| Operational r

Each status makes a different set of services and protocols available, as shown in the table below.

Pre-operational Operational Stopped
PDO X
SDO X X
SYNC X X
EMCY X X
NMT X X X

Status transitions are usually requested by master via the NMT protocol, however, they can also be carried
out after local events on the device.

12 HSD S.p.A. © - H5834D0191_SM137D_CANopen.docx



CANopen communication protocol

After a transition request, the drive will carry out the operations provided for the corresponding service, as

shown in the table below.

Transition Service Description
(1) -- M  Exit from reset
1 Initialisation of CAN controller.
) -- 1 Initialisation of COB-ID regarding the different communication
objects.
(3), (6) Start remote node 1 Enabling PDO management.
4), (7) Enter Pre-operational 1 Disabling PDO management.
1 Disabling PDO management.
(5), (8) Stop remote node 1 Forwarding the Disable voltage control to layer CiA 4023,
1 PLL reset.
(9), (10), (12) Node reset 1 Device reset.
1 Reset the communication parameters to the value saved in
EEPROM.
(12), (13), (14) Communication reset 1 Forwarding the Disable voltage control to layer CiA 4023,
1 PLLreset.
T  CAN controller reset.

2.2.2 Pre-defined connection set
In the initialisation phase, the CAN-ID of the different communication objects is initialised and loads them

from EEPROM.

To simplify the configuration process, the CAN-ID of the different communication objects will be initialised at
the values established by the pre-defined connection set, unless there are values in EEPROM that were

configured and saved beforehand by master.

The pre-defined connection set defines the CAN-ID value, combining the function code, which is specific for
each communication object, with the node-id that is set using the dipswitch (DSW2).

10 g B 7 6 5 4 3 2 1 0
CAN-ID
Function code MNode-1D
MSB LSB

The table below shows the CAN-ID values of the different communication objects provided by the pre-
defined connection set, indicating which of these can be configured by master.

Object Function code CAN-ID Can be configured from
master
EMCY 0001b 081hi OFFh YES
PDO1 (TX) 0011b 181hi 1FFh YES
PDO1 (RX) 0100b 201hi 27Fh YES
PDO2 (TX) 0101b 281hi 2FFh YES
PDO2 (RX) 0110b 301hi 37Fh YES
PDO3 (TX) 0111b 381hi 3FFh YES
PDO3 (RX) 1000b 401hi 47Fh YES
PDO4 (TX) 1001b 481h i 4FFh YES
PDO4 (RX) 1010b 501hi 57Fh YES
SDO (TX) 1011b 581h i 5FFh NO
SDO (RX) 1100b 601hi 67Fh NO
NMT (CONTROL ERR) 1110b 701hi 77Fh NO

In addition to the objects in the table above, it is also possible to configure the CAN-ID of the SYNC

broadcast object, whose default value is 080h.

HSD S.p.A. © - H5834D0191_SM137D_CANopen.docx
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CANopen communication protocol

2.2.3 PDO mapping
The SM137D drive has 4 transmission PDOs and 4 receive PDOs.

Only the following exchange modes are supported (88 3.1.14, 3.1.16):
1 Synchronous (Transmission type [0, 240])
1 Asynchronous (Transmission type [254, 255])

RTR exchange modes are not supported.

Consequently, the COB-ID 30 bit of the transmission PDO must be configured as 1.

Otherwise, the drive will issue the abort code 06090030h (Invalid value for parameter).

PDO mapping is a mechanism through which it is possible to establish which objects must be exchanged
through the PDOs when the drive is in an Operational status.
This selection is carried out by duly configuring the objects 1600h i 1603h i Recei ve PDO Mappin

1A00hT 1 A0 3 h

Indice
160nh
160nh
160nh
160nh

sottoindice valore

0 2

1 aaazh aah llh
2 bbbbh bbh Ik
3 ccceh ceh ik

n-th Receive PDO Mapging Object

Indice
aaaah
bbbbh

coech

Indice
1A0nh
1adnh
1A0nh

1A0nh

Sottoindice Valore

aah Dggetinl
bbh Oggettold
cch QgEettod

Application Dbjects

Sottoindice Valore

a 3

1 ddddh ddh ITh
2 eeecheehlih
3 tirfh fth Ik

n-th Transmit PDO Mapping Object

Indice
ddddh
eeeeh

fffth

Sottoindice Valore

ddh Oggetind
eeh Oggetto5
ffh Oggettob

Application Dhjects

5
]
—

n-th Receive FDO

Tt aRP®O Ma phownringhe figura lselows (§§ 3.1.15, 3.1.17).

Cggetto 1 Oggetto 2 Opggetto 3
g
n-th Transmit PDO
‘ Oggetto 4 Opgetto 5 Oggetto &

L

14
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CANopen communication protocol

The following tables indicate the SM137D drive default mapping.

1st Controlword
RxPDO (6040h)
(1600h)
2nd Controlword Modes of
RxPDO (6040h) operation
(1601h) (6060h)
3rd Controlword Target
RxPDO (6040h) position
(1602h) (607Ah)
4th Controlword Target velocity
RxPDO (6040h) (60FFh)
(1603h)
1st Statusword
TxPDO (6041h)
(1A00h)
2nd Statusword Modes of operation
TxPDO (6041h) display
(1A01h) (6061h)
3rd Statusword Position actual
TxPDO (6041h) value
(1A02h) (6064h)
4th Statusword Velocity actual
TxPDO (6041h) value
(1A03h) (606Ch)

HSD S.p.A. © - H5834D0191_SM137D_CANopen.docx
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2.3 CiA 402 application software layer

The CiA 402 application software layer establishes the standard action of a CANopen drive, defining the
parameters, the input and output sizes, the statuses and operative mode.

2.3.1 State machine
The drive is managed from the state machine shown below.

Start .
0

¥

Mot ready to
switch on
v 15
——»  Switchon [* Fault
» disabled +
12 ¥z *14
10 Ready to 13 | Fault reaction
switch on active
12 v 3 T 6
Switched on gl o
16 vl T 5 Power-off or reset
Cluick stop *  Operation
active “ enabled

A different set of functions and services corresponds to each status, as shown in the table below.

Function Statuses
Not re_ady Switch on | Ready to Switched | Operation Quick Fau_lt
to switch . ) stop reaction Fault
disabled switch on on enabled X .
on active active

Power 1
enabled NO NO NO NO YES YES YES NO
Drive
functions NO NO NO NO YES YES NO NO
enabled
Change
parameters YES YES YES YES YES? YES? NO YES
enabled

Status transitions are usually requested by masterv i a

t he

0 bG cercttr o6188@2hd o (

They can also be carried out after NMT communication state machine transitions, or after local events on the

device.

1 Depends on the context and type of deceleration ramp.
2 Only with the motor stopped.

16
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CANopen communication protocol

In particular, in correspondence with the event shown below, the Disable voltage control is forwarded to the
CiA 402 layer, which triggers a transition in the Switch on disabled status?:

1 Reset communication (§2.2.1).

1 Stop remote node (§2.2.1).

1 Life guarding event

1 Bus-off event

The current status of the drive i8333).ndicated in object

2.3.2 Operation mode

In the Operation enabled status, it is possible to select one of the following operation modes:
1 Profile position mode (PPM)
1 Profile velocity mode (PVM)
1 Homing mode (HM)

The operation mode is selected \83.34), oheljess the curbedt 6peratiorfi Mo d e
mode is indicated by object &8B®%5)h fiMode of operation di

2.3.2.1  Profile position mode (PPM)

The Profile position mode (PPM) enables quoted movements at the desired speed.
The positions can be absolute or relative to the actual position.

It is also possible to select if the motor must execute the new movement immediately or only after any
movement in progress.

The PPM mode is managed from the objects shown below:
Object 6040h: Controlword

Object 6041h: Statusword

Object 607Ah: Target position

Object 607Dh: Software position limit

Object 6081h: Profile velocity

Object 6083h: Profile acceleration

Object 6085h: Quick stop deceleration

E ]

2.3.2.2  Profile velocity mode (PVM)

The Profile velocity mode (PVM) enables movements at the requested speed without an objective position.
The motor turns indefinitely at the set speed until it is stopped with a halt control.

The PVM mode is managed from the objects shown below:
Object 6040h: Controlword

Object 6041h: Statusword

Object 606Bh: Velocity demand value

Object 606Ch: Velocity actual value

Object 6083h: Profile acceleration

Object 6085h: Quick stop deceleration

Object 60FFh: Target velocity

E R EE ]

8 It is equivalent to having pre-set object 6007h (Abort connection option code), not implemented, to value 2
(Disable voltage command)

HSD S.p.A. © - H5834D0191_SM137D_CANopen.docx 17
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2.3.2.3 Homing Mode (HM)
The Homing Mode (HM) resets the motor.

The following reset modes are supported:
1 Reset on the encoder zero notch, making the motor turn clockwise.
1 Reset on the encoder zero notch, making the motor turn anticlockwise.
1 Manual reset.

The HM mode is managed from the objects shown below:
Object 6040h: Controlword

Object 6041h: Statusword

Object 607Ch: Home offset

Object 6083h: Profile acceleration

Object 6085h: Quick stop deceleration

=a =4 —a 8 9

Object 6098h: Homing method
Object 6099h: Homing speeds

= =4
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3

Dictionary of objects

The dictionary comprises a set of objects containing parameters and specific data regarding the device.

Each object is identified by an index and a sub-index, and can be accessed via SDO protocol.

The dictionary of objects is divided into the areas indicated below.

Index

Name

Description

0000h 1 1FFFh

Communication profile area

Set of parameters and communication data.

2000h 7 5FFFh

Manufacturer-specific profile area

Set of parameters and specific data regarding the manufacturer.

6000h i 9FFFh Standardized profile area Set of parameters and dat a
The following table shows the type of data permitted for the objects in the dictionary.
Acronym Type Range
INTEGERS Full 8-bit with signal [-128, 127]
INTEGER16 Full 16-bit with signal [-32768, 32767]
INTEGER32 Full 32-bit with signal [2147483648, 2147483627]
UNSIGNEDS8 Full 8-bit without signal [0, 255]
UNSIGNED16 Full 16-bit without signal [0, 65535]
UNSIGNED32 Full 32-bit without signal [0, 4294967295]
VISIBLE_STRING String of characters -
OCTET_STRING Sequence of full 8-bit without signal -
The following table shows the access attributes permitted for the objects in the dictionary.
Acronym Type of access
RO Access permitted for read-only.
wo Access permitted for write-only.
RW Access permitted with reading and writing.
RD/WR IN PREOP | Reading access permitted and writing limited at a PreOp status.
CONST Read-only access, the value is constant.
HSD S.p.A. © - H5834D0191_SM137D_CANopen.docx 19
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3.1 Communication profile area

The communication area processes the parameters and specific data regarding the CANopen
communication protocol, and comprises the objects listed below.

Index Name Ref.
1000h Device Type §3.1.1
1001h Error Register §3.1.2
1002h Manufacturer Status Register §3.13
1005h COB-ID SYNC message §3.14
1008h Manufacturer Device Name §3.15
1009h Manufacturer Hardware Version §3.1.6
100Ah Manufacturer Software Version §3.1.7
100Ch Guard Time §3.1.8
100Dh Life time factor §3.1.9
1010h Store Parameters §3.1.10
1011h Restore Parameters §3.1.11
1014h COB-ID EMCY §3.1.12
1018h Identity §3.1.13
14xxh Receive PDO Parameter §3.1.14
16xxh Receive PDO Mapping §3.1.15
18xxh Transmit PDO Parameter §3.1.16
1Axxh Transmit PDO Mapping §3.1.17

3.1.1 Object 1000h: Device type

Object 1000h describes the type of device and its function.

Sub- Saved
Index index Name Type Access Mappable Value in eeprom
1000h | O Device Type UNSIGNED32 RO NO 00020192h NO

The value field has the following format:

Bit Description Value
[0...15] Device profile 402
[16...31] | Additional information | 2 (Servo drive)

3.1.2 Object 1001h: Error Register

Object 1001h indicates the errors pending in the device.

Index .SUb' Name Type Access Mappable Value . Zaen)
index in eeprom
1001h | O Error Register UNSIGNEDS8 RO NO 0 NO

The value field has the following format:

Bit | Description

Generic error

Error regarding the current

Error regarding the voltage

Error regarding the temperature

Error regarding communication
Specificerrorr egar di ng t he
Reserved

Specific error regarding the manufacturer

N[OOI WIN|IFLIO
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3.1.3 Object 1002h: Manufacturer Status Register

Object 1002h indicates the internal code of the last error signal.

Sub- Saved
Index index Name Type Access Mappable Value in eeprom
1002h | 0 Manufacturer UNSIGNED32 RO NO 0 NO
Status Register
3.1.4 Object 1005h: COB-ID SYNC message
Object 1005h defines the COB-ID of the synchronisation object (SYNC).
Index .SUb' Name Type Access Mappable Value " VR
index in eeprom
Range:
(refer to the
1005h | 0 COB-ID SYNC | \signeD32 RW NO table below). | ypg
message
Default:
00000080h
The value field has the following format:
Bit Name Description Value
31 X Not used 0
30 gen. Indicates if the device generates the SYNC message | 0
Indicates the format of the CAN-ID used (11 bit/29 bit)
29 frame - 0: 11-bit CAN-ID 0
- 1. 29-bit CAN-ID
[28-11] | 29-bit CAN-ID (high bits) | Not used 0
[10-0] | 11-bit CAN-ID CAN-ID [0, 7FF]
3.1.5 Object 1008h: Manufacturer Device Name
Object1008h indicates the deviceds name.
Index .SUb' Name Type Access Mappable Value . SRR
index in eeprom
1008h | 0 Manufacturer VISIBLE_STRING | CONST NO SM137 NO
Device Name -
3.1.6 Object 1009h: Manufacturer Hardware Version
Object 1009h indicates the hardware version.
Sub- Saved
Index index Name Type Access Mappable Value in eeprom
1009h | 0 Manufacturer VISIBLE_STRING | CONST NO 1370 NO
Hardware Version —
3.1.7 Object 100Ah: Manufacturer Software Version
Object 100Ah indicates the firmware version.
Index .SUb' Name Type Access Mappable Value . SR
index in eeprom
100Ah | 0 Manufacturer |\ q\m) £ STRING | CONST NO 0250 NO
Software Version
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3.1.8 Object 100Ch: Guard Time

Object 100Ch defines the period used by the Node guarding protocol [1].

Multiplying the Guard time by the value indicated in object 0x100Dh (§ 3.1.9) obtains the Life time parameter
used by the Life guarding protocol [1].

If the Guard time value is 0, the Node guarding and Life guarding protocols are disabled.

Index .SUb' Name Type Access Mappable Value " VR
index in eeprom
Range:
[0, FFFFh]
100Ch | 0 Guard Time UNSIGNED16 | RW NO gefa“'t: YES
UoM:
[ms]

3.1.9 Object 100Dh: Life Time Factor
Object 100Dh defines the Life time factor.

Multiplying the Life time factor by object 0x100Ch obtains the Life time parameter used by the Life guarding
protocol [1].

If the value of the Life time factor is 0, the Life guarding protocol is disabled.

Sub- Saved
Index index Name Type Access Mappable Value in eeprom
Range
[0, FFh]
100Dh | O Life time factor UNSIGNEDS8 | RW NO YES
Default:
0
3.1.10 Object 1010h: Store Parameters
Object 1010h saves, in EEPROM, the value of the parameters.
Index .SUb' Name Type Access Mappable Value . el
index in eeprom
1010h | O Entry number UNSIGNEDS RO NO 4 NO
Save all RD/ See the_
1010h | 1 parameters UNSIGNED32 WR IN PREOP NO gescrlptlon NO
elow.
Save RD/ See the
1010h | 2 communication UNSIGNED32 WR IN PREOP NO description NO
parameters below.
Save RD/ See the
1010h | 3 application UNSIGNED32 WR IN PREOP NO description NO
parameters below.
Save RD/ See the
1010h | 4 manufacturer UNSIGNED32 WR IN PREOP NO description NO
parameters below.
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To save the parameters in EEPROM, you must write a specific key in the desired sub-index.

Thekey corresponds to the fisaveo string.
MSB LSB
ASCIl | e \ a S
hex 65h | 76h | 61h | 73h
Reading the values of the different sub-i ndex e s, it is possible to check
parameters in EEPROM:
1 0: the device is unable to save the parameters.
1 1:the device can save the parameters.
3.1.11 Object 1011h: Restore Parameters
Object 1011h restores, in EEPROM, the default value of the parameters.
Sub- Saved
Index index Name Type Access Mappable Value in eeprom
1011h 0 Entry number UNSIGNEDS8 RO NO 4 NO
Restore all RD/ See the
1011h 1 default UNSIGNED32 WR IN PREOP NO description NO
parameters below.
Restore
— See the
communication RD/ e
1011h 2 default UNSIGNED32 WR IN PREOP NO g:isocvrvlptlon NO
parameters '
Restore See the
application RD/ e
1011h 3 default UNSIGNED32 WR IN PREOP NO gglsé)cvrvlptlon NO
parameters )
Restore
See the
manufacturer RD/ e
1011h 4 default UNSIGNED32 WR IN PREOP NO gzls;)cvrvlptlon NO
parameters '

To restore the default values of the parameters in EEPROM, you must write a specific key in the desired

sub-index.
The key correspotnnds to the Al oad?o
MSB LSB
ASCIl | d a 0 I
hex 64h 61h | 6Fh | 6Ch
Instead, reading the values of the sub-i ndexes, it i s

default value of the parameters in EEPROM:
1 0O: the device is unable to restore the default values of the parameters.

f

1: the device can restore the default values of the parameters.

possi bl e

t

(0]

c hee c k
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3.1.12 Object 1014h: COB-ID EMCY
Object 1014h defines the COB-ID of the Emergency object (EMCY).

Sub- Saved
Index index Name Type Access Mappable Value in eeprom
Range:
(refer to the
1014h | 0 COB-ID EMCY | UNSIGNED32 | RW NO table below) YES
Default:
00000081h
The value field has the following format:
Bit Name Description Value
Indicates if the EMCY object exists:
31 valid - 0: exists [0, 1]
- 1: does not exist
30 reserved Not used 0
Indicates the format of the CAN-ID used (11 bit/29 bit):
29 frame - 0: 11-bit CAN-ID 0
- 1: 29-bit CAN-ID
[28-11] | 29-bit CAN-ID (high bits) | High bits of 29-bit CAN-ID (not used) 0
[10-0] | 11-bit CAN-ID CAN-ID [0, 7FF]

3.1.13 Object 1018h: Identity

Object 1018h reports various information regarding
Index |§32x Name Type Access | Mappable Value inseae\;/)?gm
1018h | O Entry number UNSIGNEDS RO NO 4 NO
1018h | 1 Vendor ID UNSIGNED32 | RO NO 00000129h | NO
1018h | 2 Product Code UNSIGNED32 | RO NO 00000089h | NO
1018h | 3 Revision Number | UNSIGNED32 | RO NO 1 NO
1018h | 4 Serial Number UNSIGNED32 | RO NO 0 NO

3.1.14 Object 140xh: Receive PDO Parameter

Objects 140xh define the communication parameters of RxPDO, sent from master to the device and they are
related to the corresponding objects 0x160xh (Receive PDO Mapping).

 1st Receive PDO Parameter

Index

Sub-
index

Name

Type

Access

Mappable

Value

Saved
in eeprom

1400h

0

Entry number

UNSIGNEDS8

RO

NO

2

NO

1400h

COB-ID

UNSIGNED32

RW

NO

Range:

(refer to the
COB-ID format
description
table)

default:
00000201h

YES

1400h

Transmission
type

UNSIGNEDS8

RW

NO

Range:
[0, 240]
[254, 255]

Default:
255

YES

24
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1 2nd Receive PDO Parameter
Index .SUb' Name Type Access Mappable Value _Saved
index in eeprom
1401h | O Entry number UNSIGNEDS8 RO NO 2 NO
Range:
(refer to the
COB-ID format
1401h | 1 COB-ID UNSIGNED32 | RW NO f:bsl‘e:;'pt"’“ YES
Default:
00000301h
Range:
[0, 240]
1401h | 2 Ssgsm'ss'on UNSIGNED8 | RW NO [254, 255] YES
Default:
255
1 3rd Receive PDO Parameter
Index .SUb' Name Type Access Mappable Value _Saved
index in eeprom
1402h | O Entry number UNSIGNEDS8 RO NO 2 NO
Range:
(refer to the
COB-ID format
1402h | 1 COB-ID UNSIGNED32 | RW NO description table) | YES
Default:
00000401h
Range:
[0, 240]
1402h | 2 Eggsm'ss'on UNSIGNED8 | RW NO [254, 255] YES
Default:
255
9 4th Receive PDO Parameter
Index .SUb' Name Type Access Mappable Value _Saved
index in eeprom
1403h | O Entry number UNSIGNEDS8 RO NO 2 NO
Range:
(refer to the COB-
ID format
1403h | 1 COB-ID UNSIGNED32 | RW NO description table) | YES
Default:
00000501h
Range:
[0, 240]
1403h | 2 Sggsm'ss'on UNSIGNEDS | RW NO [254, 255] YES
Default:
255
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The COB-ID field has the following format:

Bit Name Description Value

Indicates if the PDO exists:

31 valid - 0: exists [0, 1]
- 1: does not exist

30 reserved Not used 0
Indicates the format of the CAN-ID used (11 bit/29 bit):

29 frame - 0: 11-bit CAN-ID 0
- 1: 29-bit CAN-ID

[28-11] | 29-bit CAN-ID (high bits) | High bits of 29-bit CAN-ID (not used) 0

[10-0] | 11-bit CAN-ID CAN-ID [0, 7FF]
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3.1.15 Object 16xxh: Receive PDO Mapping

The 160xh objects map the objects in the dictionary on the PDOs that the device can receive.

Each Receive PDO Mapping object is associated with a specific PDO and can map up to a maximum of 8

objects.

1 1st Receive PDO Mapping

Index .SUb' Name Type Access Mappable Value " S
index in eeprom
Range:
Number of RD/ [0, 8]
1600h | O objects UNSIGNEDS8 WR IN PREOP NO ' YES
mapped Default:
1
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [o,
1600h | 1 #1 UNSIGNED32 WR IN PREOP NO _ YES
Default:
60400010h
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [0,
1600h | 2 4 UNSIGNED32 WR IN PREOP NO ' YES
Default:
0
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [o,
1600h | 3 #3 UNSIGNED32 WR IN PREOP NO ' YES
Default:
0
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [o,
1600h | 4 24 UNSIGNED32 WR IN PREOP NO _ YES
Default:
0
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ (o,
1600h | 5 45 UNSIGNED32 WR IN PREOP NO _ YES
Default:
0
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ (o,
1600h | 6 46 UNSIGNED32 WR IN PREOP NO . YES
Default:
0
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [o,
1600h | 7 #7 UNSIGNED32 WR IN PREOP NO _ YES
Default:
0
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ (o,
1600h | 8 48 UNSIGNED32 WR IN PREOP NO _ YES
Default:
0
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1 2nd Receive PDO Mapping

Index .SUb' Name Type Access Mappable Value " VR
index in eeprom
Range:
Number of RD/ [0, 8]
1601h | O objects UNSIGNEDS WR IN PREOP NO ' YES
mapped Default:
2
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ (o,
1601h | 1 #1 UNSIGNED32 WR IN PREOP NO ' YES
Default:
60400010h
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [0,
1601h | 2 # UNSIGNED32 WR IN PREOP NO - YES
Default:
60600008h
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [0,
1601h | 3 #3 UNSIGNED32 WR IN PREOP NO - YES
Default:
0
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [o,
1601h | 4 24 UNSIGNED32 WR IN PREOP NO ' YES
Default:
0
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [o,
1601h | 5 45 UNSIGNED32 WR IN PREOP NO - YES
Default:
0
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ (o,
1601h | 6 #6 UNSIGNED32 WR IN PREOP NO - YES
Default:
0
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ (o,
1601h | 7 #7 UNSIGNED32 WR IN PREOP NO . YES
Default:
0
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [o,
1601h | 8 48 UNSIGNED32 WR IN PREOP NO - YES
Default:
0
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1 3rd Receive PDO Mapping

Index .SUb' Name Type Access Mappable Value " VR
index in eeprom
Range
Number of RD/ [0, 8]
1602h | O objects UNSIGNEDS8 WR IN PREOP NO ' YES
mapped Default:
2
Range
. . 0, FFFFFFFFh]
Object mapping RD/ (o,
1602h | 1 #1 UNSIGNED32 WR IN PREOP NO ' YES
Default:
60400010h
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [0,
1602h | 2 # UNSIGNED32 WR IN PREOP NO - YES
Default:
607A0020h
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [0,
1602h | 3 #3 UNSIGNED32 WR IN PREOP NO - YES
Default:
0
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [o,
1602h | 4 24 UNSIGNED32 WR IN PREOP NO ' YES
Default:
0
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [o,
1602h | 5 45 UNSIGNED32 WR IN PREOP NO - YES
Default:
0
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ (o,
1602h | 6 #6 UNSIGNED32 WR IN PREOP NO - YES
Default:
0
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ (o,
1602h | 7 #7 UNSIGNED32 WR IN PREOP NO . YES
Default:
0
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [o,
1602h | 8 48 UNSIGNED32 WR IN PREOP NO - YES
Default:
0
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1 4th Receive PDO Mapping

Index .SUb' Name Type Access Mappable Value " VR
index in eeprom
Range:
Number of RD/ [0, 8]
1603h | O objects UNSIGNEDS8 WR IN PREOP NO ' YES
mapped Default:
2
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ (o,
1603h | 1 #1 UNSIGNED32 WR IN PREOP NO ' YES
Default:
60400010h
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [0,
1603h | 2 # UNSIGNED32 WR IN PREOP NO - YES
Default:
60FF0020h
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [0,
1603h | 3 #3 UNSIGNED32 WR IN PREOP NO - YES
Default:
0
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [o,
1603h | 4 24 UNSIGNED32 WR IN PREOP NO ' YES
Default:
0
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [o,
1603h | 5 45 UNSIGNED32 WR IN PREOP NO - YES
Default:
0
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ (o,
1603h | 6 #6 UNSIGNED32 WR IN PREOP NO - YES
Default:
0
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ (o,
1603h | 7 #7 UNSIGNED32 WR IN PREOP NO . YES
Default:
0
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [o,
1603h | 8 48 UNSIGNED32 WR IN PREOP NO - YES
Default:
0

With the exception of sub-indexes 0, the value fields of the sub-indexes have the following format:

Bit Name
[31, 16] | Index
[15, 8] | Sub-index
[7,0] Length [bit]

30
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3.1.16 Object 180xh: Transmit PDO Parameter

Objects 180xh define the communication parameters of RxPDO, sent from the device to master, and they
are related to the corresponding objects 0x1A0xh (Transmit PDO Mapping).

9 1st Transmit PDO Parameter

Index

Sub-
index

Name

Type

Access

Mappable

Value

Saved
in eeprom

1800h

0

Entry number

UNSIGNEDS8

RO

NO

5

NO

1800h

COB-ID

UNSIGNED32

RW

NO

Range:

(refer to the
COB-ID format
description
table)

Default:
40000181h

YES

1800h

Transmission type

UNSIGNEDS

RW

NO

Range:
[0, 240]
[254, 255]

Default:
255

YES

1800h

Inhibit Time

UNSIGNED16

RW

NO

Range:
[0, 65535]

Default:
0

UoM:
[100 us]

YES

1800h

Event Timer

UNSIGNED16

RW

NO

Range:
[0, 65535]

Default:
0

UoM:
[ms]

YES
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1 2nd Transmit PDO Parameter

Index .SUb' Name Type Access Mappable Value . SEEL
index in eeprom

1801h | O Entry number UNSIGNEDS8 RO NO 5 NO

Range:

(Refer to the
COB-ID format
description

1801h 1 COB-ID UNSIGNED32 | RW NO
table)

YES

Default:
40000281h

Range:
[0, 240]

[254, 255]

1801h | 2 Transmission type UNSIGNEDS8 RW NO YES

Default:
255

Range:
[0, 65535]

1801h | 3 Inhibit Time UNSIGNED16 | RW NO gefa“'t: YES

UoM:
[100us]

Range:
[0, 65535]

1801h | 5 Event Timer UNSIGNED16 | RW NO gefa“'t: YES

UoM:
[ms]
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T 3rd Transmit PDO Parameter

Index

Sub-
index

Name

Type

Access

Mappable

Value

Saved
in eeprom

1802h

0

Entry number

UNSIGNEDS8

RO

NO

5

NO

1802h

COB-ID

UNSIGNED32

RW

NO

Range:
(refer to the
COB-ID
format
description
table)

Default:
40000381h

YES

1802h

Transmission type

UNSIGNEDS8

RW

NO

Range:
[0, 240]
[254, 255]

Default:
255

YES

1802h

Inhibit Time

UNSIGNED16

RW

NO

Range:
[0, 65535]

Default:
0

UoM:
[100 us]

YES

1802h

Event Timer

UNSIGNED16

RW

NO

Range:
[0, 65535]

Default:
0

UoM:
[ms]

YES
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9 4th Transmit PDO Parameter

Index .SUb' Name Type Access Mappable Value . Saved
index in eeprom
1803h | 0 Entry number UNSIGNEDS RO NO 5 NO
Range:
(refer to the
COB-ID
format
1803h 1 COB-ID UNSIGNED32 | RW NO description YES
table)
Default:
40000481h
Range:
[0, 240]
1803h | 2 Transmission type UNSIGNED8 | RW NO [254, 255] YES
Default:
255
Range:
[0, 65535]
1803h | 3 Inhibit Time UNSIGNED16 | RW NO gefa“'“ YES
UoM:
[100 us]
Range:
[0, 65535]
1803h |5 Event Timer UNSIGNED16 | RW NO gefa“": YES
UoM:
[ms]
The COB-ID field has the following format:
Bit Name Description Value
Indicates if the PDO exists:
31 valid - 0: exists [0, 1]
- 1: does not exist
30 RTR Not used 0
Indicates the format of the CAN-ID used (11 bit/29 bit):
29 frame - 0: 11-bit CAN-ID 0
- 1: 29-bit CAN-ID
[28-11] | 29-bit CAN-ID (high bits) | High bits of 29-bit CAN-ID (not used) 0
[10-0] | 11-bit CAN-ID CAN-ID [0, 7FF]
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3.1.17 Object 1Axxh: Transmit PDO Mapping

The 1A0xh objects map the objects in the dictionary on the PDOs that the device can transmit.

Each Transmit PDO Mapping object is associated with a specific PDO and can map up to a maximum of 8

objects.

1 1st Transmit PDO Mapping

Index .SUb' Name Type Access Mappable Value " SENEL
index in eeprom
Range:
Number of RD/ [0, 8]
1A00h | O objects UNSIGNEDS8 WR IN PREOP NO . YES
mapped Default:
1
Range:
. . 0, FFFFFFFFh]
. Object mapping RD/ [0,
1A00h | Range:1l #1 UNSIGNED32 WR IN PREOP NO . YES
Default:
60410010h
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [0,
1A00h | 2 4 UNSIGNED32 WR IN PREOP NO . YES
Default:
0
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [0,
1A00h | 3 #3 UNSIGNED32 WR IN PREOP NO . YES
Default:
0
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [0,
1A00h | 4 24 UNSIGNED32 WR IN PREOP NO . YES
Default:
0
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [o,
1A00h | 5 45 UNSIGNED32 WR IN PREOP NO . YES
Default:
0
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [o,
1A00h | 6 #6 UNSIGNED32 WR IN PREOP NO . YES
Default:
0
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [0,
1A00h | 7 #7 UNSIGNED32 WR IN PREOP NO . YES
Default:
0
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [o,
1A00h 8 #8 UNSIGNED32 WR IN PREOP NO . YES
Default:
0
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1 2nd Transmit PDO Mapping

Index .SUb' Name Type Access Mappable Value " I
index in eeprom
Range:
Number of RD/ [0, 8]
1A01h objects UNSIGNEDS8 WR IN PREOP NO . YES
mapped Default:
2
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [0,
1A01h #1 UNSIGNED32 WR IN PREOP NO . YES
Default:
60410010h
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [0,
1A01h # UNSIGNED32 WR IN PREOP NO . YES
Default:
60610008h
Range:
; ; 0, FFFFFFFFh]
Object mapping RD/ [0,
1A01h #3 UNSIGNED32 WR IN PREOP NO . YES
Default:
0
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [0,
1A01h “ UNSIGNED32 WR IN PREOP NO . YES
Default:
0
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [0,
1A01h 45 UNSIGNED32 WR IN PREOP NO . YES
Default:
0
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [o,
1A01h #6 UNSIGNED32 WR IN PREOP NO . YES
Default:
0
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [o,
1A01h #7 UNSIGNED32 WR IN PREOP NO . YES
Default:
0
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [0,
1A01h #8 UNSIGNED32 WR IN PREOP NO . YES
Default:
0
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1 3rd Transmit PDO Mapping

Index .SUb' Name Type Access Mappable Value " I
index in eeprom
Number of RD/ Earég];e:
1A02h %b;ect:d UNSIGNEDS8 WR IN PREOP NO YES
pp Default: 2
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [o,
1A02h #1 UNSIGNED32 WR IN PREOP NO . YES
Default:
60410010h
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [0,
1A02h # UNSIGNED32 WR IN PREOP NO . YES
Default:
60640020h
Range:
; ; 0, FFFFFFFFh]
Object mapping RD/ [0,
1A02h #3 UNSIGNED32 WR IN PREOP NO . YES
Default:
0
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [0,
1A02h 21 UNSIGNED32 WR IN PREOP NO . YES
Default:
0
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [0,
1A02h 45 UNSIGNED32 WR IN PREOP NO . YES
Default:
0
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [0,
1A02h #6 UNSIGNED32 WR IN PREOP NO . YES
Default:
0
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [0,
1A02h #7 UNSIGNED32 WR IN PREOP NO . YES
Default:
0
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [0,
1A02h #8 UNSIGNED32 WR IN PREOP NO . YES
Default:
0
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1 4th Transmit PDO Mapping

Index .SUb' Name Type Access Mappable Value " I
index in eeprom
Range:
Number of RD/ [0, 8]
1A03h objects UNSIGNEDS8 WR IN PREOP NO . YES
mapped Default:
2
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [0,
1A03h #1 UNSIGNED32 WR IN PREOP NO . YES
Default:
60410010h
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [0,
1A03h # UNSIGNED32 WR IN PREOP NO . YES
Default:
606C0020h
Range:
; ; 0, FFFFFFFFh]
Object mapping RD/ [0,
1A03h #3 UNSIGNED32 WR IN PREOP NO . YES
Default:
0
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [0,
1A03h “ UNSIGNED32 WR IN PREOP NO . YES
Default:
0
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [0,
1A03h 45 UNSIGNED32 WR IN PREOP NO . YES
Default:
0
Range:
; ; 0, FFFFFFFFh]
Object mapping RD/ [o,
1A03h #6 UNSIGNED32 WR IN PREOP NO . YES
Default:
0
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [o,
1A03h #7 UNSIGNED32 WR IN PREOP NO . YES
Default:
0
Range:
. . 0, FFFFFFFFh]
Object mapping RD/ [0,
1A03h #8 UNSIGNED32 WR IN PREOP NO . YES
Default:
0

With the exception of sub-indexes 0, the value fields of the sub-indexes have the following format.

Bit Name
[31, 16] | Index
[15, 8] | Sub-index
[7,0] Length [bit]

38

HSD S.p.A. © - H5834D0191_SM137D_CANopen.docx




Dictionary of objects

3.2 Manufacturer-specific profile area

The Manufacturer Specific Area processes the parameters and specific data regarding the manufacturer,
and comprises the objects listed below.

Index Name Ref.
2000h Current Loop Proportional Gain §3.2.1
2001h Current Loop Integral Gain §3.2.2
2004h Current Loop Max Output §3.23
2005h Velocity Loop Proportional Gain §3.24
2006h Velocity Loop Integral Gain §3.25
2007h Velocity Loop FeedForward Gain §3.2.6
200bh Position Loop Integral Gain §3.27
200ch Position Loop FeedForward Gain §3.2.8
2010h Timeout for Velocity Following Error §3.2.9
2012h Timeout for Overload §3.2.10
2013h Bit Field A §3.2.11
2014h Electrical Angle On Zero Index §3.2.12
2015h Velocity Loop 1st FeedForward Component §3.2.13
2016h Velocity Loop 2nd FeedForward Component §3.2.14
2017h Velocity Loop 3rd FeedForward Component §3.2.15
2018h Velocity Loop 4th FeedForward Component §3.2.16
201Ah Bit Field B §3.2.17
201Bh Bit Field C §3.2.18
2022h Reserved 7 §3.2.19
2023h Reserved 8 §3.2.20
2024h Reserved 9 §3.2.21
2025h Reserved 10 §3.2.22
2026h Reserved 11 §3.2.23
2027h Reserved 12 §3.2.24
2030h Bit Field Enabling Filters §3.2.25
2031h 1st Torque Reference Low Pass Filter Frequency §3.2.26
2032h 1st Torque Reference Notch Filter §3.2.27
2033h Velocity Reference Variation Low Pass Filter Frequency §3.2.28
2035h High Power Voltage Low Pass Filter Frequency §3.2.29
2036h 2nd Torque Reference Low Pass Filter Frequency §3.2.30
2037h Torgue Reference Moving Average Filter Points §3.2.31
2038h Actual Velocity Low Pass Filter Frequency §3.2.32
2039h Actual Current Low Pass Filter Frequency §3.2.33
203Ah Reference Position Variation Low Pass Filter Frequency §3.2.34
203Dh 2nd Torque Reference Notch Filter §3.2.35
203Fh Speed Loop Proportional Gain 2 §3.2.36
2040h Speed Loop Integral Gain 2 §3.2.37
2042h Position Loop Integral Gain 2 §3.2.38
2043h Gain Switch Mode §3.2.39
2044h Gain Switch Time §3.2.40
2045h Gain Switch Velocity Threshold §3.241
2046h Gain Switch Torque Threshold §3.2.42
2047h Direct Current Loop Proportional Gain §3.2.43
2048h Direct Current Loop Integral Gain §3.2.44
204Bh Direct Current Loop Max Output §3.2.45
204Ch Velocity Loop Dead Zone §3.2.46
204Dh Velocity Loop Dead Zone 2 § 3.2.47
2055h Bit Field Enabling Diagnosis §3.2.48
2061h Deceleration Value for Constant Acceleration Failure Stop §3.2.49
2065h Bit Field D § 3.2.50
2201h Current Loop Max Output §3.251
2202h Velocity Following Error Window §3.2.52
2203h Max Torque for Overload §3.2.53
2204h Position Loop Proportional Gain §3.2.54
2205h Position Loop Proportional Gain 2 §3.2.55
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3.2.1 Object 2000h: Current Loop Proportional Gain

Object 2000h defines the proportional gain of the current loop.

Sub- Saved
Index index Name Type Access Mappable Value in eeprom
Range:
[0, 32767]
2000h | 0 Current Loop INTEGER16 | RW NO Default: YES
Proportional Gain 60
UoM:
[0.1 Internal units]
3.2.2 Object 2001h: Current Loop Integral Gain
Object 2001h defines the integral gain of the current loop.
Sub- Saved
Index index Name Type Access | Mappable Value in eeprom
Range:
[0, 32767]
Default:
2001h | 0 g‘;ﬁf“t Loop Integral INTEGER16 | RW NO 6 YES
UoM:
[0.01
Internal units]
3.2.3 Object 2004h: Current Loop Max Output
Object 2004h defines the minimum and maximum value of the current loop output.
Sub- Saved
Index index Name Type Access | Mappable Value in eeprom
Range:
[1, 131]
2004h | 0 Current Loop Max INTEGER16 | RW NO Default. YES
Output 131
UoM:
[0.1V]
3.2.4 Object 2005h: Velocity Loop Proportional Gain
Object 2005h defines the proportional gain of the velocity loop belonging to the first set of gains.
Sub- Saved
Index index Name Type Access | Mappable Value in eeprom
Range:
[0, 32767]
Velocity Loop Default:
2005h | O Proportional Gain INTEGER16 | RW NO 150 YES
UoM:
[0.1 Internal units]
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3.2.5 Object 2006h: Velocity Loop Integral Gain

Object 2006h defines the integral gain of the velocity loop belonging to the first set of gains.

Sub- Saved
Index index Name Type Access | Mappable Value in eeprom
Range:
[0, 32767]
Velocity Loop Integral Default
2006h | 0 o y Loop Integ INTEGER16 | RW NO 10 YES
UoM:
[0.01
Internal units]
3.2.6 Object 2007h: Velocity Loop FeedForward Gain
Object 2007h defines the feedforward percentage of the velocity loop.
Sub- Saved
Index index Name Type Access | Mappable Value in eeprom
Range:
[1, 100]
Velocity Loop Default:
2007h | O FeedForward Gain INTEGER16 | RW NO 0 YES
UoM:
[%]
3.2.7 Object 200Bh: Position Loop Integral Gain
Object 200Bh defines the integral gain of the velocity loop belonging to the first set of gains.
This gain must always be left 0.
Index .SUb' Name Type Access | Mappable Value : S
index in eeprom
Range:
[0, 32767]
200Bh | 0 Po§ition Loop Integral INTEGER16 | RW NO Default: YES
Gain 0
UoM:

[0.01 Internal units]
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3.2.8 Object 200Ch: Position Loop FeedForward Gain

Object 200Ch defines the feedforward percentage of the position loop.

Sub- Saved
Index index Name Type Access | Mappable Value in eeprom
Range:
[0, 100]
Position Loop Default:
200Ch | O FeedForward Gain INTEGER16 | RW NO 0 YES
UoM:

(%]

3.2.9 Object 2010: Timeout for Velocity Following Error

Object 2010h defines the persisting speed following error beyond which the motor triggers an alarm.

Sub- Saved
Index index Name Type Access | Mappable Value in eeprom
Range:
[0, 32767]
2010h | 0 Timeogt for Velocity INTEGER16 | RW NO Default: YES
Following Error 0
UoM:
[ms]
3.2.10 Object 2012: Timeout for Overload
Object 2012h defines the persisting overload condition beyond which the motor triggers an alarm.
Sub- Saved
Index index Name Type Access | Mappable Value in eeprom
Range:
[0, 32767]
Timeout for Default:
2012h | O Overload INTEGER16 | RW NO 1000 YES
UoM:
[ms]
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3.2.11 Object 2013: Bit Field A

Object 2013h defines a bit field from which to activate the functions described below.

Index |§32x Name Type Access | Mappable Value in?e?e\;l)?gm
Range:
(refer to the table
I below)
2013h | O Bit Field A UNSIGNED16 | RW NO YES
Default:
11h

The value field has the following format as shown in the table below.

Bit Description
0 Enables the software | imits control from the drive b
| i m§3t3d9).(
1 Reserved.
Always leave it 0.
2 Reserved.
Always leave it 0.
Reverses the standard rotation direction of the motor.
3 The standard direction is the one that would bring the motor shaft to screw a screw, when a positive velocity
movement control is issued.
4 Enables the algorithm to measure speed in period/frequency.
Always leave it 1.
5 Enables the electrical angle modification indicated in object 2014h A EIl ect r i c al angl3degl2hn =z
Always leave it 0.
6 Reserved.
Always leave it 0.
7 Reserved.
Always leave it 0.
8 Reserved.
Always leave it 0.
9 Reserved.
Always leave it 0.
10 Reserved. _
Always leave it 0.
11 Disables the synchronism between the CanOpen bus and drive.
Always leave it 0.
12 Reserved. '
Always leave it 0.
13 Reserved. _
Always leave it 0.
14 Reserved. '
Always leave it 0.
15 Reserved. '
Always leave it 0.
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3.2.12 Object 2014: Electrical Angle On Zero Index

Object 2014h defines the electrical angle on the encod

This object is write protected.
To modify it, you must enable bit 5 of object 2013h (§ 3.2.11).

The electrical angle on the encoder ds zero notch is
determined in the production phase.
Therefore, the set value must never be changed.

Index .SUb' Name Type Access | Mappable Value . e
index in eeprom
Range:
[0, 500]
2014h | 0 Electrical Angle On INTEGER16 | RW NO Default: YES
Zero Index --
UoM:
[cnt]
3.2.13 Object 2015h: Velocity Loop 1%t FeedForward Component
Object 2015h defines the first feedforward component of the velocity loop.
It represents the velocity above which the value defined in object 2016h is applied (& 3.2.14).
Sub- Saved
Index index Name Type Access Mappable Value in eeprom
Range:
[0, 32767]
Velocity Loop 1% Default
2015h | O FeedForward INTEGER16 | RW NO 600 ' YES
Component
UoM:
[Internal units]

3.2.14 Object 2016h: Velocity Loop 25t FeedForward Component

Object 2016h defines the second feedforward component of the velocity loop.

It is applied when the speed exceeds the value indicated in object 2015h (§ 3.2.13) and is used to overcome
static friction.

Index .SUb' Name Type Access Mappable Value : S
index in eeprom
Range:
[0, 32767]
Velocity Loop 2™ Default
2016h | O FeedForward INTEGER16 | RW NO ' YES
1400
Component
UoM:
[Internal units]
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3.2.15 Object 2017h: Velocity Loop 3" FeedForward Component

Object 2017h defines the third feedforward component of the velocity loop.

It is used to add a component proportional to the speed and then to overcome the rolling friction.

Index .SUb' Name Type Access Mappable Value . Saved
index in eeprom
Range:
[0, 32767]
Velocity Loop 3™ Default
2017h | O FeedForward INTEGER16 | RW NO ’ YES
2600
Component
UoM:
[Internal units]
3.2.16 Object 2018h: Velocity Loop 4™ FeedForward Component
Object 2018h defines the fourth feedforward component of the velocity loop.
It is used to add a component proportional to acceleration and then to compensate the inertial load.
Index .SUb' Name Type Access Mappable Value . SEEL
index in eeprom
Range:
[0, 32767]
Velocity Loop 4" Default:
2018h | 0 FeedForward INTEGER16 | RW NO 6 ' YES
Component
UoM:
[Internal units]
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3.2.17 Object 201Ah: Bit Field B

Object 201Ah defines a bit field from which to activate the functions described below.

Index |§32x Name Type Access | Mappable Value inseécle\;/)?gm
Range:
(refer to the table
i below).
201Ah | O Bit Field B UNSIGNED16 RW NO YES
Default:
01ADh
The value field has the following format as shown in the table below.
Bit Description
0 Reserved.
Always leave the default value.
1 Reserved.
Always leave the default value.
2 | Configure the type of emergency braking carried out by the motor to make it safe:
3 1  000: the motor decelerates imposing zero speed as reference.
1 001: the motor decelerates with the maximumtor que descri bed i n obj e3814).6
4 1 011: the motor stops without coasting (coast).
1  100: the motor brakes atcontrolledacc el er ati on indicated by object
constant accel er &BR¥EY.n failure stopd (A
5 Reserved.
Always leave the default value.
6 Reserved.
Always leave the default value.
7 Reserved.
Always leave the default value.
8 Reserved.
Always leave the default value.
9 Reserved.
Always leave the default value.
10 Reserved.
Always leave the default value.
11 Reserved.
Always leave the default value.
12 Reserved.
Always leave the default value.
13 Reserved.
Always leave the default value.
14 Reserved.
Always leave the default value.
15 Reserved.
Always leave the default value.
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3.2.18 Object 201Bh: Bit Field C

Object 201Ch defines a bit field from which to activate the functions described below.

Index Iﬁ‘égx Name Type Access | Mappable Value inseae\pl)ergm
Range:
(refer to the table
- below).
201Bh | O Bit Field C UNSIGNED16 RW NO YES
Default:
0005h

The value field has the following format as shown in the table below.

Bit Description
0 Reserved.

Always leave the default value.
1 Reserved.

Always leave the default value.

2 If setto 1, it allows a quoted movement, even when homing was not performed.
3 Reserved.
Always leave the default value.
4 Reserved.
Always leave the default value.
5 Reserved.
Always leave the default value.
6 If set to 1, emergency 0x2220 can be reset, otherwise you must switch off and restart the drive (8§ 4).
7 Reserved.
Always leave the default value.
8 If set to 1, the quartering and direct current regulators may have different gains.
9 If set to 0, it enables filtering of the limit cycles in the algorithm to calculate the speed in period/frequency.
10 Reserved.
Always leave the default value.
11 Reserved.
Always leave the default value.
12 | If setto O, sending the parameters regarding the current loop are ignored.
13 Reserved.
Always leave the default value.
14 Reserved.
Always leave the default value.
15 Reserved.

Always leave the default value.

3.2.19 Object 2022h: Reserved 7

Object 2022h defines a reserved parameter, which must be left as 0.

Index .SUb' Name Type Access Mappable Value _Saved
index in eeprom
Range:
[-32768, 32767]
2022h | O Reserved 7 INTEGER16 | RW NO YES
Default:
0
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3.2.20 Object 2023h: Reserved 8

Object 2023h defines a reserved parameter, which must be left as 0.

Index iﬁ‘ég; Name Type Access Mappable Value in?aae\;?gm
Range:
[-32768, 32767]

2023h | 0O Reserved 8 INTEGER16 | RW NO VES
Default:
0

3.2.21 Object 2024h: Reserved 9

Object 2024h defines a reserved parameter, which must be left as 0.

Index .SUb' Name Type Access Mappable Value _Saved
index in eeprom
Range:
[-32768, 32767]
2024h | O Reserved 9 INTEGER16 | RW NO YES
Default:
0

3.2.22 Object 2025h: Reserved 10

Object 2025h defines a reserved parameter, which must be left as 0.

Index |§32x Name Type Access Mappable Value in?ez\;ergm
Range:
[-32768, 32767]

2025h | O Reserved 10 INTEGER16 | RW NO YES
Default:
0

3.2.23 Object 2026h: Reserved 11

Object 2026h defines a reserved parameter, which must be left as 0.

Index .SUb' Name Type Access Mappable Value _Saved
index in eeprom
Range:
[-32768, 32767]
2026h | O Reserved 11 INTEGER16 | RW NO YES
Default:
0

3.2.24 Object 2027h: Reserved 12

Object 2027h defines a reserved parameter, which must be left as 0.

Index .SUb' Name Type Access Mappable Value _Saved
index in eeprom
Range:
[-32768, 32767]
2027h | O Reserved 12 INTEGER16 | RW NO YES
Default:
0
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3.2.25 Object 2030h: Bit Field Enabling Filters

Object 2030h defines a bit field from which to activate the digital filters described below.

Index |§32x Name Type Access Mappable Value inseécle\;/)?gm
Range:
(refer to the table
2030h | 0 S Field Enabling | nsiGnEDI6 | RW NO below). YES
Default:
0x0010
The value field has the following format.
Bit Description
0 If set to 1, it activates the first low-pass filter on the torque reference (§ 3.2.26).
1 If set to 1, it activates the first notch filter on the torque reference (§ 3.2.27).
2 If set to 1, it activates the moving average filter on the torque reference (§ 3.2.31).
3 If setto 1, it activates the second low-pass filter on the torque reference (§ 3.2.30).
4 If set to 1, it activates the low-pass filter on the DC bus voltage measurement (§ 3.2.29).
5 If set to 0, it activates the low-pass on the speed feedforward (§ 3.2.28).
6 If set to 1, it activates the second notch filter on the torque reference (8§ 3.2.35).
7 If set to 1, it activates the low-pass filter on the actual speed measurement (§ 3.2.32).
8 If setto 1, it activates the low-pass filter on the actual current measurement (§ 3.2.33).
9 If set to 1, it activates the low-pass filter on the position feedforward (§ 3.2.34).
10 Reserved.
Always leave the default value.
11 Reserved.
Always leave the default value.
12 Reserved.
Always leave the default value.
13 Reserved.
Always leave the default value.
14 Reserved.
Always leave the default value.
15 Reserved.
Always leave the default value.

3.2.26 Object 2031h: 1st Torque Reference Low Pass Filter Frequency

Object 2031h defines the cut frequency of the first low-pass filter on the torque reference.

Index .SUb' Name Type Access Mappable Value . ZEEL
index in eeprom
Range:
[0, 32767]
1st Torque
Reference Low Default:
2031h | O Pass Filter INTEGER16 | RW NO 1600 YES
Frequency
UoM:
[0.1 HZ]
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3.2.27 Object 2032h: 1st Torque Reference Notch Filter

Object 2032h defines the frequency and range of the first notch filter notch on the torque reference.

Sub- Saved
Index index Name Type Access Mappable Value in eeprom
2032h | O Entry number UNSIGNED8 | CONST NO 2 NO
Range:
[0, 32767]
Default:
2032h | 1 Frequency INTEGER16 | RW NO 30,000 YES
UoM:
[0.1 HZ]
Range:
[0, 32767]
2032h | 2 Bandwidth INTEGER16 | RW NO ?gg%“'t: YES
UoM:
[0.1 HZ]
3.2.28 Object 2033h: Velocity Reference Variation Low Pass Filter
Frequen Ccy
Object 2033h defines the cut frequency of the low-pass filter on the speed reference derivative.
Sub- Saved
Index index Name Type Access Mappable Value in eeprom
Range:
[0, 5000]
Velocity Reference Default:
2033h | O Variation Low Pass | INTEGER16 | RW NO ' YES
h 2000
Filter Frequency
UoM:
[0.1 HZ]

3.2.29 Object 2035h: High Power Voltage Low Pass Filter Frequency

Object 2035h defines the cut frequency of the low-pass filter derived on the measurement of the DC-bus

voltage.
Sub- Saved
Index index Name Type Access Mappable Value in eeprom
Range:
[0, 32767]
High Power Default:
2035h | 0 Voltage Low Pass INTEGER16 | RW NO ) YES
. 2500
Filter Frequency
UoM:
[0.1 HZ]
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3.2.30 Object 2036h: 2nd Torque Reference Low Pass Filter Frequency

Object 2036h defines the cut frequency of the second low-pass filter on the torque reference.

Index iﬁ‘ég; Name Type Access Mappable Value inseecle\l/ﬁgm
Range:
[0, 32767]
2nd Torque
Reference Low Default
2036h | O Pass Filter INTEGER16 | RW NO 30,000 YES
Frequency
UoM:
[0.1 HZ]

3.2.31 Object 2037h: Torque Reference Moving Average Filter Points

Object 2037h defines the moving average low-pass filter order on the torque reference.

Index Iﬁzgx Name Type Access Mappable Value ini?e\;/)ergm
Range:
Torque Reference [3, 11]
2037h | O Moving Average INTEGER16 | RW NO YES
Filter Points Default:
5

3.2.32 Object 2038h: Actual Velocity Low Pass Filter Frequency

Object 2038h defines the cut frequency of the low-pass filter on the measurement of the actual speed.

Index .SUb' Name Type Access Mappable Value . SEEL
index in eeprom
Range:
[0, 2500]
Actual Velocity Low Default:
2038h | 0 Pass Filter INTEGER16 | RW NO ' YES
25000
Frequency
UoM:
[0.1 HZ]

3.2.33 Object 2039h: Actual Current Low Pass Filter Frequency

Object 2039h defines the cut frequency of the low-pass filter on the measurement of the actual current.

Index .SUb' Name Type Access Mappable Value . SN
index in eeprom
Range:
[0, 32767]
Actual Current Low Default:
203%h | O Pass Filter INTEGER16 | RW NO ’ YES
30,000
Frequency
UoM:
[0.1 HZ]
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3.2.34 Object 203Ah: Reference Position Variation Low Pass Filter

Fr eguency
Object 203Ah defines the cut frequency of the low-pass filter on the position reference derivative.

Sub- Saved
Index | > Name Type Access Mappable Value in eeprom
Range:
[0, 5000]
Reference Position Default:
203Ah | O Variation Low Pass | INTEGER16 | RW NO ' YES
h 3000
Filter Frequency
UoM:
[0.1 HZ]

3.2.35 Object 203Dh: 2nd Torque Reference Notch Filter

Object 203Dh defines the frequency and range of the second notch filter notch on the torque reference.

Sub- Saved
Index index Name Type Access Mappable Value in eeprom
203Dh | O Entry number UNSIGNED8 | CONST NO 2 NO
Range:
[0, 32767]
Default:
203Dh | 1 Frequency INTEGER16 | RW NO 30,000 YES
UoM:
[0.1 HZ]
Range:
[0, 32767]
203Dh | 2 Bandwidth INTEGER16 | RW NO ?g(‘;%“'t: YES
UoM:
[0.1 HZ]
3.2.36 Object 203Fh: Velocity Loop Proportional Gain 2
Object 203Fh defines the proportional gain of the velocity loop belonging to the second set of gains.
Sub- Saved
Index index Name Type Access Mappable Value in eeprom
Range:
[0, 32767]
Velocity Loop Default:
203Fh | O Proportional Gain INTEGER16 | RW NO 150 ' YES
2
UoM:
[0.1 Internal units]
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3.2.37 Object 2040h: Velocity Loop Integral Gain 2

Object 2040h defines the integral gain of the velocity loop belonging to the second set of gains.

Sub- Saved
Index index Name Type Access Mappable Value in eeprom
Range:
[0, 32767]
Velocity Loo Default
2040h | O y L00p INTEGER16 | RW NO 10 YES
Integral Gain 2
UoM:
[0.01
Internal units]
3.2.38 Object 2042h: Position Loop Integral Gain 2
Object 2042h defines the integral gain of the position loop belonging to the second set of gains.
This must always be left 0.
Sub- Saved
Index index Name Type Access Mappable Value in eeprom
Range:
[0, 32767]
. Default:
Position Loop
2042h | O Integral Gain 2 INTEGER16 | RW NO 0 YES
UoM:
[0.01
Internal units]
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3.2.39 Object 2043h: Bit Field Gain Switch Mode

Object 2043h defines a bit field from which to configure the switching logic of the proportional and integral

gains of the position and speed regulators.

Sub- Saved
Index index Name Type Access Mappable Value in eeprom
Range:
(refer to the table
2043h | 0 Gain Switch Mode | UNSIGNED16 | RW NO below). YES
Default:
0
The value field has the following format.
Bit Description
0 | Configures the logic on which it passes from the 1st to the 2nd set of gains and vice-versa:
1 1 000: always the 1st set of gains is used.
9  001: It switches to the 2nd set of gains when the speed reference, indicated by obj e c bcitye 0 6
demand v &8.1Pgexcedddthevalueindi cat ed i n GalmjSwich Veboity 5h A
2 Thresholdo  3.2841).
I 010: It switches to the 2nd set of gains when the torque reference, indicatedby obj ect 607 4h
deman®BB815) A exceeds the value indicated in ob32s2)t
3 If set to 1, it activates a hysteresis on the thresholds.
4 Reserved. Leave it 0
5 Reserved. Leave it 0
6 Reserved. Leave it O
7 Reserved. Leave it O
8 Reserved. Leave it 0
9 Reserved. Leave it 0
10 Reserved. Leave it 0
11 Reserved. Leave it 0
12 Reserved. Leave it O
13 Reserved. Leave it 0
14 Reserved. Leave it 0
15 Reserved. Leave it 0
3.2.40 Object 2044h: Gain Switch Time
Object 2044h defines the time required to switch from one set of gains to another.
The radius between the two sets of gains is linear.
Sub- Saved
Index index Name Type Access Mappable Value in eeprom
Range:
[0, 1000]
2044h |0 Gain Switch Time | INTEGER16 | RW NO ?gfa“": YES
UoM:
[ms]
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3.2.41 Object 2045h: Gain Switch Velocity Threshold

Object 2045h defines the speed threshold according to which to trigger switching of the set of gains.

Sub- Saved

Index index Name Type Access Mappable Value in eeprom
Range:
[0, 266667]

Gain Switch Default:

2045h | O Velocity Threshold INTEGER32 | RW NO 33333 YES
UoM:
[cnt/s]

3.2.42 Object 2046h: Gain Switch Torque Threshold

Object 2046h defines the torque threshold according to which to trigger switching of the set of gains.

Sub- Saved

Index | = Name Type Access Mappable Value in eeprom

Range:
[0, 2829]

Default:

Gain Switch INTEGER16 | RW NO 1000 YES

2046h | 0 Torque Threshold

UoM:
[
rated torque]

3.2.43 Object 2047h: Direct Current Loop Proportional Gain

Object 2047h defines the proportional gain of the direct current loop.

This parameter is only used in the case inwhichbit 8 of o bjietctF i28B2B)G getBd(s 1.
Instead, with regard to the direct current loop, the same gain used for the current loop quartering is used,
whichisindicate d i n obj ect Laop BrOpbrtioiaCGams &3R11).

Index .SUb' Name Type Access Mappable Value . Zaen)
Lilo in eeprom
Range:
[0, 32767]
2047h | 0 Direct Current Loop INTEGER16 | RW NO Default: YES
Proportional Gain 60
UoM:
[0.1 internal units]
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3.2.44 Object 2048h: Direct Current Loop Integral Gain

Object 2048h defines the integral gain of the direct current loop.

Thispar ameter is only used in the case §318)isbetadsl.bi t 8 of
Instead, with regard to the direct current loop, the same gain used for the current loop quartering is used,
which is indicated in object 8309)1h ACurrent Loop Integ
Index .SUb' Name Type Access Mappable Value . e
index in eeprom
Range:
[0, 32767]
2048h | 0 Direct Current Loop | |\reGER16 | RW NO Default: YES
Integral Gain 6
UoM:
[0.01 internal units]
3.2.45 Object 204Bh: Direct Current Loop Max Output
Object 204Bh defines the minimum and maximum values of the direct current loop output.
This parameter is only used in the ca8§®21B)mssaevdsil.ch bit 8
Instead, with regard to the direct current loop, the same gain used for the current loop quartering is used,
which is indicated in object8§®2®Bp4h fiCurrent Loop Max O
Sub- Saved
Index index Name Type Access Mappable Value in eeprom
Range:
[1, 131]
Direct Current Loop Default:
204Bh | O Max Output INTEGER16 | RW NO 131 YES
UoM:
[0.1V]

3.2.46 Object 204Ch: Velocity Loop Dead Zone

Object 204Ch defines the dead zone of the speed adjustment loop belonging to the first set of gains.

Sub- Saved

Index index Name Type Access Mappable Value in eeprom
Range:
[0, 266667]

204Ch | 0 Velocity Loop Dead | |\ regER32 | RW NO Default YES

Zone 0
UoM:
[cnt/s]
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3.2.47 Object 204Dh: Velocity Loop Dead Zone 2

Object 204Dh defines the dead zone of the speed adjustment loop belonging to the 2nd set of gains.

Index Iﬁ‘égx Name Type Access | Mappable Value inseae\;/)?gm
Range:
[0, 266667]
204Dh | 0 \2/elocity Loop Dead Zone INTEGER32 | RW NO gefault: YES
UoM:
[cnt/s]
3.2.48 Object 2055h: Bit Field Enabling Diagnosis
Object 2055h defines a bit field from which to activate the diagnostics functions described below.
Index Iﬁzzx Name Type Access | Mappable Value iniaé\:)ergm
Range:
(refer to the table
2055h | 0 Bit Field Enabling UNSIGNED16 | RW NO below). YES
Diagnosis
Default:
0
The value field has the following format:
Bit Description
0 If set to 1, it disables the simultaneous variation control of the encoder phases.
1 If set to 1, it disables the control that checks correct counting in correspondence with the encoder notch switching.
2 Reserved.
Leave the default value.
3 Reserved.
Leave the default value.
4 Reserved.
Leave the default value.
5 Reserved.
Leave the default value.
6 Reserved.
Leave the default value.
7 Reserved.
Leave the default value.
8 Reserved.
Leave the default value.
9 Reserved.
Leave the default value.
10 Reserved.
Leave the default value.
1 Reserved.
Leave the default value.
12 Reserved.
Leave the default value.
13 Reserved.
Leave the default value.
14 Reserved.
Leave the default value.
15 Reserved.
Leave the default value.
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3.2.49 Object 2061h: Deceleration Value for Constant Acceleration
Failure Stop

Object 2061h defines the acceleration used during emergency braking with controlled acceleration.

Sub- Saved
Index | = Name Type Access | Mappable Value in eeprom

Range:
[0, 327670000]
Deceleration Value

for Constant Default:
2061h | 0 Acceleration Failure UNSIGNED32 | RW NO 200000 YES
Stop
UoM:
[cnt/s?]

3.2.50 Object 2065h: Bit Field D

Object 2065h defines a bit field from which to activate the functions described below.

Index |§32x Name Type Access Mappable Value iniae\:)ergm
Range:
(refer to the table
2065h | 0 Bit Fi below).
it Field D UNSIGNED16 | RW NO YES
Default:
0

The value field has the following format.

Bit Description
0 Reserved.

Always leave the default value.
1 Reserved.

Always leave the default value.
> Reserved.

Always leave the default value.
3 Reserved.

Always leave the default value.
4 Reserved.

Always leave the default value.
5 Reserved.

Always leave the default value.
6 Reserved.

Always leave the default value.
7 Reserved.

Always leave the default value.
8 Reserved.

Always leave the default value.
9 Reserved.

Always leave the default value.
10 Reserved.

Always leave the default value.
Reserved.
Always leave the default value.
12 Reserved.

Always leave the default value.
13 Reserved.

Always leave the default value.

11

14 Reserved.
Always leave the default value.

Reserved.
Always leave the default value.

15
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3.2.51 Object 2201h: Position Loop Max Output

Object 2201h defines the minimum and maximum values of the position loop output.

This value limits the maximum motor speed, both positive and negative.

Index .SUb' Name Type Access Mappable Value . e
index in eeprom
2201h | O Entry number UNSIGNED8 | CONST NO 2 NO
Range:
[0, 266667]
2201h | 1 Max Output Value | INTEGER32 | RW NO ngé%‘é'; YES
UoM:
[cnt/s]
Range:
[0, 266667]
. Default:
2201h | 2 Min Output Value INTEGER32 | RW NO 166667 YES
UoM:
[cnt/s]
3.2.52 Object 2202h: Velocity Following Error Window
Object 2202h defines the maximum speed following error.
Sub- Saved
Index index Name Type Access Mappable Value in eeprom
Range:
[0, 266667]
2202h | 0 Velocity Following | \\reGER32 | RW NO Default YES
Error Window 0
UoM:
[cnt/s]
3.2.53 Object 2203h: Max Torque for Overload
Object 2203h defines the current threshold beyond which the motor goes in overload.
Sub- Saved
Index index Name Type Access Mappable Value in eeprom
Range:
[0, 32767]
Max Torque for Default:
2203h | O q INTEGER16 | RW NO 455 YES
Overload
UoM:
£}

rated torque]
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3.2.54 Object 2204h: Position Loop Proportional Gain

Object 2204h defines the position proportional gain belonging to the first set of gains.

Sub- Saved
Index index Name Type Access Mappable Value in eeprom
Range:
[0, 32767]
Position Loop Default:
2204h | O Proportional Gain INTEGER16 | RW NO 400 YES
UoM:
[0.1 HZ]
3.2.55 Object 2205: Position Loop Proportional Gain 2
Object 2205h defines the position proportional gain belonging to the second set of gains.
Sub- Saved
Index index Name Type Access Mappable Value in eeprom
Range:
[0, 32767]
Position Loop Default:
2205h | O Proportional Gain 2 INTEGER16 RW NO 400 YES
UoM:
[0.1 HZ]
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3.3 Standardized profile area

and comprises the objects listed below.

The Standardized profile area processes the parametersandspeci fic dat a
Index Name Ref.
603Fh Error code §3.3.1
6040h Controlword §3.3.2
6041h Statusword §3.3.3
6060h Modes of operation §3.34
6061h Modes of operation display §3.35
6062h Position demand value §3.3.6
6064h Position actual value §3.3.7
6065h Following error window §3.38
6066h Following error timeout §3.3.9
6067h Position window §3.3.10
6068h Position window time §3.3.11
606Bh Velocity demand value §3.3.12
606Ch Velocity actual value §3.3.13
6072h Max Torque §3.3.14
6074h Torgue demand §3.3.15
6077h Torgue actual value §3.3.16
607Ah Target position §3.3.17
607Ch Home offset §3.3.18
607Dh Software position limit §3.3.19
6081h Profile velocity §3.3.20
6083h Profile acceleration §3.3.21
6085h Quick stop deceleration §3.3.22
608Fh Position encoder resolution §3.3.23
6098h Homing method §3.3.24
6099h Homing speeds §3.3.25
60F4h Following error actual value §3.3.26
60FFh Target velocity §3.3.27
6502 Supported drive modes §3.3.28

3.3.1 Object 603Fh: Error code

Object 603Fh reports the emergency code regarding the last error read by the device.

r e wradardiprofilgy

Index .SUb' Name Type Access | Mappable Value . Zaen)
index in eeprom
603Fh | O Error code UNSIGNED16 | RO YES 0 NO
3.3.2 Object 6040h: Controlword
Object 6040h defines a bit field from which it is possible to activate the following drive controls:
9 Status transition request regarding the drive management state machine (§ 2.3.1).
1 Specific controls for the operating mode selected (§ 2.3.2).
Index .SUb' Name Type Access Mappable Value . Seluan
index in eeprom
Range:
(refer to the table
6040h | 0 C below)
ontrolword UNSIGNED16 | RW YES NO
Default:
0
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The value field has the following format as shown in the table below.

Bits Description
[11...15] | Manufacturer specific
10 Reserved
9 Operation mode specific
8 Halt
7 Fault reset
[4...6] Operation mode specific
3 Enable operation
2 Quick stop
1 Enable voltage
0 Switch on

The status transitions controls are coded via bit [0...3] and 7, as shown in the table below.

Bits of controlword
S Transitions
Bit7 | bit3 | bit2 | Bitl | BitO (82.3.1)

Shutdown 0 X 1 1 0 2,6,8
Switch on 0 0 1 1 1 3
Switch on + enable operation 0 1 1 1 1 3+4
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 4,16
Fault reset _+_ X X X X |15

The meaning of bit [4...6] and 9 depends on the operating mode being used (§ 3.3.2.1).
Operation of bit 8 (Halt) depends on the operating mode being used (§ 3.3.2.1).
Bit 10 is reserved and is not used.

Bit [11...15] are not used.

3.3.2.1  Profile position mode (PPM)

Below is a description of the meaning of the Controlword bits, specific for PPM mode (§ 2.3.2.1).

Bit Description

4 New set-point.

5 Change set immediately
6 Abs/rel

8 Halt

The meaning of bit 4 and 5 is described in the table below.

Bit 5 Bit 4 Description
0 oY 1 The next positioning will be carried out at the end of the current one.
1 oY 1 The next positioning will be carried out immediately.
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Instead, the table below describes the meaning of bit 6 and 8.

Bit | Value | Description
0 Indicates that the target position is specified as an absolute value
Indicates that the target position is specified as a relative value with regard to the current position.
6 The end position of movement depends on the value of bit 5 (Change set immediately).
1 1 Ifbit5is 0, the end movement position will be equivalent to the last Target Position plus the value
of the Target Position specified.
1 Ifbit5is 1, the end movement position will be equivalent to the Position Actual Value plus the
value of the Target Position specified.
8 0 Movement can be executed or continued.
1 Movement is stopped by executing a deceleration ramp.
3.3.2.2  Profile velocity mode (PVM)

Below is a description of the meaning of the Controlword bits, specific for the mode (PVM) (§ 2.3.2.2).

Bit Description
4 Reserved

5 Reserved

6 Reserved

8 Halt

The meaning of bit 8 is described in the table below.

3.3.2.3

Bit | Value | Meaning
8 0 Executes the movement
1 The motor stops by executing a deceleration ramp

Homing mode (HM)

Below is a description of the meaning of the Controlword bits, specific for the HM mode (8§ 2.3.2.3).

Bit Description

4 Homing operation start
5 Reserved

6 Reserved

8 Halt

The meaning of bit 4 and 8 is shown in the table below.

Bit | Value Meaning
4 oY 1 Starts or proceeds the zero setting procedure.
8 0 Enables bit 4

1 Stops the motor

3.3.3 Object 6041h: Statusword

Object 6041h defines the bit field according to which the following status information is reported:
9 Current status regarding the drive management state machine (8§ 2.3.1).
1 Specific status information regarding the operating mode selected.

Index .SUb' Name Type Access | Mappable Value _Saved
index in eeprom
Range:
(refer to the table
below)
6041h | O Statusword UNSIGNED16 | RO YES NO
Default:
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The value field has the following format as shown in the table below.

Bits Description
[14...15] | Manufacturer specific
[12...13] | Operation mode specific
11 Internal limit active
10 Target reached
9 Remote.

Manufacturer specific.
Warning

Switch on disabled
Quick stop

Voltage enabled
Fault

Operation enabled
Switched on

Ready to switch on

O |INW|~lO|O|N|0

The drive statuses are coded via bit [0...3] and [5...6], as shown in the table below.

Bits of statusword

bit6 | bit5 | bit3 | bit2 | Bit1 | Bit0 SIS

Not ready to switch on
Switch on disabled
Ready to switch on
Switched on
Operation enabled
Quick stop active
Fault reaction active
Fault

o|o|o|o|o|o|—|o
X[X|[O|R || |X|X
===l =]=]{=]
o|lkR |k |lo|lojo|o
o|lkR|k|k|kr|lojlo|o
N I (el ]

If setto 1, bit 4 (Voltage enabled) indicates that the power supply is active and that the drive is ready to start
adjustment (Operation enabled).

If setto 1, bit 7 (Warning) indicates that the drive has generated a new error/warning message.
The bit goes back to zero after reading a rising edge on bit 7 of the Controlword (fault reset).

Bit 8 is not used.
If set to 1, bit 9 (Remote) indicates that the drive is ready to process new Controlword controls.

If set to 1, bit 10 (Target reached) indicates that the objective size, which is specific of the operating mode in
use, has been reached (§ 3.3.3.1).

If setto 1, bit 11 (Internal limit active) indicates that one of the following limits has been exceeded:
T The torque reference indicat edS§3.315)bds excerded thellihid h A T o
specified in 6082%h14dga Max Torqueod (
T The speed reference indicated i n S§8B12hasexceddé&dBrle A Vel c
limits specified in object 220lh A Posi ti on Lo®3@5Max Out put o (
T The actual position indicated i83.30dhjsexdededtbedidhits A Posi
specified in object 60783BB1MN.Software position | imit:¢

The meaning of bit [12...13] is specific for the operating mode being used (§ 3.3.3.1).

Bit [14...15] are not used.
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3.33.1

Profile Position Mode (PPM)

Below is a description of the meaning of the Statusword bits, specific for the PPM mode.

Bit Description Notes
10 Target reached

12 Set-point acknowledge
13 Following error Not used.

The meaning of bit 10 and 12 is described in the table below.

3.3.3.2

Bit | Value | Meaning
0 If Halt = 0, the Target Position has not been reached.
10 If Halt = 1, the motor is executing the deceleration ramp in order to stop.
If Halt = 0, the Target Position has been reached.
If Halt = 1, the motor has stopped.
0 On standby for a new set-point, or the new set-point has not been taken.
12 -
1 The new set-point has been taken.

Profile Velocity Mode (PVM)

Below is a description of the meaning of the Statusword bits, specific for the PVYM mode.

Bit Description Notes
10 Target reached

12 Speed

13 Max slippage error Not used

The meaning of bit 10 and 12 is described in the table below.

3.3.3.3

Bit | Value | Meaning
0 If Halt = 0, the Target Velocity has still not been reached.
10 If Halt = 1, the motor is slowing down before stopping.
1 If Halt = O, the Target Velocity has been reached.
If Halt = 1, the motor is stopped.
12 0 Speed is not 0
1 Speedis 0

Homing Mode (HM)

Below is a description of the meaning of the Statusword bits, specific for the HM mode.

Bit Description

10 Target reached
12 Homing attained
13 Homing error

The table below shows the meaning of the bit [10...13].

Bit Bit Bit

13 12 10

0 0 0 The zero setting procedure is in progress.

0 0 1 The zero setting procedure was interrupted, or it has not been started yet.
0 1 0 The zero setting procedure is completed, but the motor is still running.

0 1 1 The zero setting procedure has completed successfully

1 0 0 The zero setting procedure failed and the motor is still running.

1 0 1 The zero setting procedure failed and the motor has stopped.

1 1 X Reserved
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3.3.4 Object 6060h: Modes of operation
Object 6060h enables you to8822% the drivebs operating

Index Iﬁ‘égx Name Type Access Mappable Value inseae\;/ﬁgm
Range:
(refer to the table
. below)
6060h | O Modes of operation INTEGERS8 RW YES YES
Default:
0

Object 6060h can have one of the following values.

Value Description
0

1 Profile position mode (PPM)
3 Profile velocity mode (PVM)
6 Homing mode (HM)

3.3.5 Object 6061h: Modes of operation display

Object 6061h indicates the current operating mode and can have the same values as object 6060h.

Index .SUb' Name Type Access Mappable Value . Saved
index in eeprom
Range:
Modes of operation (same as 6060h)
6061h | O displa INTEGERS8 RO YES NO
play Default:
0
3.3.6 Object 6062h: Position demand value
Object 6062h indicates the position reference value in the position adjustment loop input.
This value is sampled in the instant of implementation.
Sub- Saved
Index index Name Type Access | Mappable Value in eeprom
Range:
[-2147483648,
2147483647]
6062h | O Position demand INTEGER32 | RO YES Defaullt: NO
value 0
UoM:
[cnt]
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3.3.7 Object 6064h: Position actual value

Object 6064h indicates the value of the actual position read by the encoder.

This value is sampled in the instant of implementation.

Index .SUb' Name Type Access Mappable Value _Saved
index in eeprom
Range:
[-2147483648,
2147483647]
6064h | O Position actual value | INTEGER32 RO YES Default: NO
0
UoM:
[cnt]

3.3.8 Object 6065h: Following error window

Object 6065h defines the following error tolerance.

The following error is signalled when this value is constantly exceeded for the time indicated by object 6066h
AFol |l owi ng e83B38)r ti meoutd (

The following error signal is disabled by setting the value FFFFFFFFh.

Index .SUb' Name Type Access | Mappable Value . Zawenl
index in eeprom
Range:
[0, FFFFFFFFh]
Following error Default:

6065h | O window UNSIGNED32 | RW NO FEEEFFEFH YES
UoM:
[cnt]

3.3.9 Object 6066h: Following error timeout

Object 6066h defines the time required to signal the following error.

This event is signalled when the following error constantly exceeds the value indicated by object 6065h
AFol | owiwn g de8n8r8.8).(

Sub- Saved
Index index Name Type Access | Mappable Value in eeprom
Range:
[0, 32767]
6066h | 0 Following error UNSIGNED16 | RW NO Default YES
timeout 0
UoM:
[ms]
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3.3.10 Object 6067h: Position window
Object 6067h defines the tolerance with regard to the Target position indicated by object 607Ah (§ 3.3.17) in
order to declare the movement completed.

A quoted movement is declared completed when the actual position of the motor, indicated by object 6064h
(83.3.7),f al | s

within

t he

range

i n

guestion

This function is disabled by setting a value equivalent to FFFFFFFFh.
In this case, a movement is declared completed when the position reference in the position regulator input,
indicated by object 6062h (8§ 3.3.6), reaches the value indicated by the Target position.

for

t B&3.11)i me

Sub- Saved

Index index Name Type Access Mappable Value in eeprom
Range:
[0, FFFFFFFFh]

. . Default:

6067h | O Position window UNSIGNED32 | RW NO FEEEEEEFh YES
UoM:
[cnt]

3.3.11 Object 6068h: Position window time

Object 6068h defines the time interval required to declare a movement completed.

A quoted movement is declared completed when the actual position of the motor, indicated by object 6064h

(833.7),fall s within the range def i ne d§3i.3ri0)fohthe &@ncetin géesdtibn7 h
Sub- Saved
Index index Name Type Access Mappable Value in eeprom

Range:
[0, 32767]

6068h | 0 Position window time | UNSIGNED16 | RW NO gefa“'t: YES
UoM:
[ms]

3.3.12 Object 606Bh: Velocity demand value

Object 606Bh indicates the speed reference in the speed adjustment loop input.

The value is sampled in the instant of implementation.

Index .SUb' Name Type Access | Mappable Value : S
index in eeprom
Range:
[-266667,
266667]
Velocity demand .
606Bh | O INTEGER32 | RO YES Default: NO
value 0

UoM:
[cnt/s]
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3.3.13 Object 606Ch: Velocity actual value

Object 606Ch indicates the actual speed measured from the data provided by the encoder.

The value is sampled in the instant of implementation.

Index .SUb' Name Type Access | Mappable Value . e
index in eeprom
Range:
[-266667,
266667]
606Ch | O Velocity actual value | INTEGER32 | RO YES Default: NO
0
UoM:
[cnt/s]
3.3.14 Object 6072h: Max torque
Object 6072h defines the maximum torque that can be requested from the speed loop.
Sub- Saved
Index index Name Type Access Mappable Value in eeprom
Range:
[0, 2829]
Default:
6072h | O Max torque UNSIGNED16 | RW NO 909 NO
UoM:
[a
rated torque]
3.3.15 Object 6074h: Torque demand
Object 6074h indicates the torque reference in the current adjustment loop input.
The value is sampled in the instant of implementation.
Index .SUb' Name Type Access | Mappable Value . Zaen)
index in eeprom
Range:
[-2829, 2829]
Default:
6074h | O Torque demand INTEGER16 RO YES 0 NO
UoM:
[a

rated torque]
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3.3.16 Object 6077h: Torque actual value

Object 6077h indicates the actual torque measured
The value is sampled in the instant of implementation.
Index .SUb' Name Type Access | Mappable Value . e
index in eeprom
Range:
[-2829, 2829]
Default:
6077h | O Torque actual value INTEGER16 | RO YES 0 NO
UoM:
[a
rated torque]

3.3.17 Object 607Ah: Target position

Object 607Ah defines the objective position that must be reached by the motor in Profile position mode

(PPM).

Drive SM137D introduces a restriction on the Target position value.
In particular, this must not shift more than + (226 - 1) counts with regard to the previous Target position.

Index .SUb' Name Type Access | Mappable Value _Saved
index in eeprom
Range:
[-2147483648,
2147483647]
607Ah | O Target position INTEGER32 | RW YES Default: NO
0
UoM:
[cnt]

3.3.18 Object 607Ch: Home offset

Object 607Ch defines the value that will be assigned to the end of the zero setting phase, as well as the
position reference, indicated by object 6062h (8 3.3.6), and the actual position of the motor, indicated by
object 6064h (§ 3.3.7).

Index .SUb' Name Type Access Mappable Value . Saved
index in eeprom

Range:
[-2147483648,
2147483647]

607Ch | O Home offset INTEGER32 RwW NO Default: NO
0
UoM:
[cnt]
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3.3.19 Object 607Dh: Software position limit

Object 607Dh defines the software limits within which to keep the position reference, indicated by object
6062h (8 3.3.6), and the actual position of the motor, indicated by object 6064h (8§ 3.3.7).

Index |§32x Name Type Access Mappable Value insei\;/)?gm
607Dh | O Entry number UNSIGNED8 | CONST NO 2 NO
Range:
[-2147483648,
2147483647]

607Dh | 1 Min position limit INTEGER32 | RW NO Default: YES
-2147418112

UoM:

[cnt]

Range:
[-2147483648,
2147483647]

607Dh | 2 Max position limit INTEGER32 | RW NO Default: YES
2147418112

UoM:
[cnt]

This function is enabled wheg3all}tisl0 of object 2013 ABI

3.3.20 Object 6081h: Profile velocity

Object 6081h defines the speed used to execute movements in Profile position mode (PPM).

Sub- Saved
Index index Name Type Access Mappable Value in eeprom
Range:
[0, 266667]
6081h | 0 Profile velocity UNSIGNED32 | RW YES Default NO
UoM:
[cnt/s]
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3.3.21 Object 6083h: Profile acceleration

Object 6083h defines the acceleration used to execute movements in all operating modes supported.

This parameter is enabled with quantization equivalent to 10000 [cnt/s?].

Saved
in eeprom

Index |ﬁ32x Name Type Access | Mappable Value

Range:
[10000,
327670000]

6083h | O Profile acceleration UNSIGNED32 | RW NO Default: YES
50000

UoM:
[cnt/s?]

3.3.22 Object 6085h: Quick stop deceleration

Object 6085h defines the acceleration used to execute the braking ramp after a request to stop the axes.

This parameter is enabled with quantization equivalent to 10000 [cnt/s?].

Index .SUb' Name Type Access Mappable Value . Saved
index in eeprom
Range:
[10000,
327670000]
Quick stop .
6085h | 0 ; UNSIGNED32 | RW NO Default: YES
deceleration 100000
UoM:
[cnt/s?]
3.3.23 Object 608Fh: Position encoder resolution
Object 608Fh defi nesredolbten. posi ti on encoder 6s
Index .SUb' Name Type Access Mappable Value . Saved
index in eeprom
608Fh | O Entry number UNSIGNEDS CONST NO 2 NO
Range:
2000
608Fh | 1 Increments UNSIGNED32 | RW NO NO
Default:
2000
Range:
1
608Fh | 2 Revolutions UNSIGNED32 | RW NO NO
Default:
1
The encoderés resolution is calculated using the fol
e e e s 2QEQETQODI QAQE O
Pl OEDNEATARD | OO+ t+—-F1—+— . .., ..
AEO0OERNLE OO QE ¢
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3.3.24 Object 6098h: Homing method

Object 6098h defines the zero setting mode.

Index Iﬁ‘égx Name Type Access Mappable Value inseae\;/ﬁgm
Range:
(refer to the table
. below).
6098h | O Homing method INTEGERS8 RW YES YES
Default:
35
The value field has the following format as shown in the table below.
Value Description
33 Zero setting on notch.
The motor searches for the encode
indicated by object 6099h . 2 fiSpeed duri ng§3328ar ch
The position reported i n 8 B.B.EY will bé
assigned in correspondence with the zero notch.
34 Zero setting on notch.
Similar to mode 33, with the only difference that the search for the zero notch
is carried out with positive speed.
35 Manual reset.
The position reported in object 607
actual position.

3.3.25 Object 6099h: Homing speeds

Object 6099h defines the speed to use during zero settings.

The micro search speed reported in sub-index 1 is not used since activation is not provided with digital

inputs.

The search speed of the zero notch reported in sub-index 2 is used to search for the zero notch, as

described in § 3.3.24.

Index .SUb' Name Type Access Mappable Value . SVEE
index in eeprom
6099h | O Entry number UNSIGNEDS8 CONST NO 2 NO
Range:
[0, 266667]
Speed during search Default:
6099h | 1 for switch UNSIGNED32 | RW NO 13333 YES
UoM:
[cnt/s]
Range:
[0, 266667]
6099h | 2 Speed during search | )\ 16NED32 | RW NO Default YES
for zero 4167
UoM:
[cnt/s]
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3.3.26 Object 60F4h: Following error actual value
Object 60F4h reports the following error calculated by the position loop, as a difference between the position
reference and the actual position, respectively indicated by objects 6062h (§ 3.3.6) and 6064h (8§ 3.3.7).

The value is sampled in the instant of implementation.

Index .SUb' Name Type Access | Mappable Value _Saved
index in eeprom
Range:
[- 2147483648,
2147483647]
60F4h | 0 Following error INTEGER32 | RO YES Default: NO
actual value 0
UoM:
[cnt]

3.3.27 Object 60FFh: Target velocity
Object 60FFh defines the objective speed that must be reached by the motor in Profile velocity mode (PVM).

Index .SUb' Name Type Access | Mappable Value . Zawenl
index in eeprom
Range:
[0, 266667]
60FFh | 0 Target velocity INTEGER32 | RW YES gefa“": NO
UoM:
[cnt/s]
3.3.28 Object 6502h: Supported drive modes
Object 6502h indicates the operating modes supported by the drive.
Index .SUb' Name Type Access | Mappable Value . Zaen)
index in eeprom
6502h | 0 Supported drive INTEGER32 | RO YES 00000025h NO
modes
The value field has the following format as shown in the table below.
bitfrom31to9 | Bit8 | Bit7 | bit6 | bit5 | bitfrom4to3 | bit2 | Bitl Bit O
0éo0 0 0 0 1 00 1 0 1
Not used csvm | cspm | ipm | hm Not used pvm | Notused | ppm
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4 Emergency messages

Emergency messages are issued when faults occur on the module.

They are characterised by a high priority COB-ID to ensure they are transmitted on the bus without

excessive delays.

Emergency messages are only sent in correspondence with variations of the status of faults on the device:

1 Detection

of a new fault.

9 Fault restored.

The table below shows the faults read by the drive, together with the relative emergency code.

Error code Description

0x0000 Restored error condition

0x2220 The power part was covered by excessive current.

0x3110 The power voltage supply is over the max. allowed.

0x3120 The DC bus voltage was lower than the min. value allowed when the motor was adjusted.

0x4210 Excessive temperature of the drive.

0x5110 Very low power supply.

0x5112 Very low supply logic.

0x5115 Very high supply logic.

0x5580 The software, in the flash memory, is not correct.

0x5582 Error when updating the application software firmware.

0x5583 Error when updating the application sqftware firmware.
A request has been made to program in a memory area that has not been erased.

0x6310 The parameters saved in the non-volatile memory are incorrect.

0x6380 The driveds typical nomrvwlaiememory areincereested i n t he

0x8100 Transmission timeout of an SDO reply.

0x8110 Receive overrun error.

0x8120 Passive error condition detected.

0x8130 Life-time error.

0x8140 Bus-off condition recovery.

0x8180 The message received has an incorrect length.

0x8210 The length of the PDO received is below what is expected.

0x8220 The length of the PDO received is above what is expected.
The torque reference indicat ed3.3.18)haslexcesdedthes 07 4

0x8311 maxi mum torque, indicated i &3.1d)pfgra tone gréa@mtamthei Ma
ti me indicated in objeado20M2h ATi meout for o
The speed following error has exceeded the ma

0x8480 Fol |l owi ng Er 8.252), fofia tinte greader than the time indicated in object 2010h
ATi meout for Vel ocB29. Following Erroro (A

0x8583 An attempt has been made to execute a quoted movement where the motor is already positioned.

0x8584 Internal error regarding the trajectory generator.

Ox8585 A quoted movezr?ent motor control has been issued, which implies an excessively large movement
(greater than 2%°- 1 encoder counts).
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The positonfol | owi ng error has exceeded the maxi mum

0x8611 error widB&owof ofrA a time greater than the time
ti meoB39. (A

0x8612 A quoted movement has been controlled out of the software limit switch range.

0x8780 Internal low speed measurement error..

0xff03 Control not executable.

0xff04 An attempt has been made to execute a quoted movement with an axis that has not been zero set.

0xffo7 The motor reaches the lower or upper software limit switch.

0xff08 Reset type required not considered.

0xff0a Maximum encoder speed exceeded.

0xffOe The measurement of the electrical angle cannot be started.

Oxffof Failed measurement of the electrical angle.

0xff10 Measurement of the terminated electrical angle.

0xff12 Error of the encoder phase.

0xff13 Error of the encoder pulses.

Oxff17 Error on encoder zero notch.

0xff20 Internal error of the CiA 402 layer manager.

0xff21 Internal error of the parameters manager.

0xff25 Encoder error due to excessive lowering of the logic voltage.
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5 Customer service

The manufacturer has customer service points throughout the world. The entire structure forms a highly
efficient, integrated network which the user can contact for any requirement, information, advice or news.

The service department employs technicians with a high level of knowledge and experience on the models
manufactured, gained through special training in our factory, who are able to service machines on site.

The

| i st of t he

manuf acturer 6s

Custembedow. Ser vi ce

H S DS.p.A.

factory headquarters:

Via Pesaro, 10A

61012 Gradara (PU), ITALIA
Tel. (+39)0541.979.001
Fax (+39)0541.979.050
Service (+39)0541.979.010
E-mail supporthsd@hsd.it
Web  www.hsd.it

registered office:

Via della Meccanica, 16
61122 PESARO (ITALIA)
Loc. Chiusa di Ginestreto

HSD Deutschland embx

HSD Mechatronic Shanghai co. L.

Briickenstrasse, 32
D-73037 Goppingen, Deutschland

1311 Jinhu road, Pudong
200131 Shanghai, China

Tel. +49(0)7161 956660 Tel. (+86) 21 5161 9991

Fax +49(0)7161 9566610 Fax (+86) 21 5866 1237

E-mail sales@hsddeutschland.de | E-mail sales@hsd-china.cn

Web  www.hsddeutschland.de Web www.hsd-china.cn

HSD USAinc. HSD Mechatronics Korea LLC

3764 SW, 30th Avenue
33312 Fort Lauderdale, Florida USA

Tel. (+1) 954 587 1991
Fax (+1) 954 587 8338
E-mail sales@hsdusa.com
Web www.hsdusa.com

414 Tawontakra 2, 76 Dongsan-ro, Danwon-gu
Ansan-si 15434, South Korea

Tel.
Fax

(+82) 31 380 8161
(+82) 303 3443 8161

E-mail sales@hsdkorea.kr

Web

www.hsdkorea.krn

Aut hor
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