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[P minimatar- 1. EtherCAT

1. EtherCAT

1.1. Overview

ETHERNET IR =l a 1

CANopen FtherCAT. ~ POWERLINK

Note: available only for drivers equipped with CanOpen/Modbus RTU, CanOpen over EtherCAT or Ethernet
PowerlLink. (-/--/C; --/--/ETH; --/-—-/EPL).

The present document describes the adherence of the Minimotor stack to the following specification:
CanOPEN

+ CiA DS301 v4.02 (CanOPEN DLL)
+ CiA DS402 v3.0.1.15 (servodrive profile)

CanOPEN over EtherCAT:

+ ETG1000-2 v1.0.1 (physical layer)

« ETG1000-3 v1.0.1 (DLL services)

+ ETG1000-4 v1.0.1 (DLL protocols)

« ETG1000-5v1.0.1 (AL services)

+ ETG1000-6 v1.0.1 (AL protocols)

+ CiA DS402 v3.0.1.15 (servodrive)

« ETG6010 v1.1.0 (CiA 402 impl. directives)

Ethernet PowerLink (EPL)
+ EPSG DS 301 V1.2.0 (Powerlink DLL)

The purpose of the present document is to describe what optional features are implemented by the servo-
motor CanOPEN, CoE or EPL.

Applicable ---/---/--- software release: =v4.036

1.2. DS301 Communication Layer

This paragraph describes the details of the DS301 layer of the CanOpen interface. It applies only to the
CanOPEN over can-bus implementation.

1.2.1. Physical Layer
Supported baudrate:

* TMbps tq=71ns SamplingPoint=11tq
+ 500Kbps tq=142ns SamplingPoint=12tq
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1. EtherCAT

+ 250Kbps tq=284ns SamplingPoint=12tq
+ 125Kbps tq=571ns SamplingPoint=12tq

+ 50Kbps tq=1.43us SamplingPoint=12tq

+ 20Kbps tq=3.57us SamplingPoint=12tq

1.2.2. SDO protocol
+ Maximum supported object size: 32bit
* Expedited transfer supported SUPPORTED
+ Segmented transfer: NOT SUPPORTED
* Block transfer: NOT SUPPORTED

1.2.3. TIME protocol
The time protocol is NOT supported.

1.2.4. PDO protocol

The implementation supports up to 4 Pdo TX and 4 Pdo RX; each object can map up to 8 objects; mapping
can be done only using the whole size of the object (i.e. is not possible to map 8 bit of a 32 bit object).

The following transmit type are implemented for PDO TX:

0
1..240
241..251

252

253

254

255

Defaults:

PDO is emitted when changes occur after SYNC is received
PDO emitted after SYNC, depending on SYNC message occurrence (e.g. 1 = every SYNC, 2 = every 2 SYNC, etc.)
Not supported

PDO emitted after RTR reception
* Data sampled on SYNC
* Emitted after RTR

PDO emitted after RTR reception
* Data sampled and emitted after RTR

Not supported

PDO emitted asynchronously

Two features supported for emission control:

* |nhibit time (emission only when PDO content changes)
* Event timer (periodical asynchronous emission)

* inhibit time: 100ms

- event time: 0 (periodic emission on TT=255 disabled by default)

See application profile for default PDO configuration. ==== EMCY protocol

Emergency protocol is implemented for reporting alarms from the servodrive; to control the emission of
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[P minimatar- 1. EtherCAT

EMCY messages, the inhibit time (object 1015h) can be modified. See the application profile for detailed list
of alarms. (See paragraph 8.3)

1.2.5. NMT protocol

The NMT implementation includes standard commands for NMT state machine management. For node alive
checking, the NODE GUARDING protocol is implemented; the behaviour of node guarding is set by objects
100Ch (guard time) and 100Dh (life factor).

1.2.6. HEARTBEATING

Heartbeating Protocol is supported. Register 1016h defines the time in multiples of Tms for the Heartbeat
protocol consumer. Register 1017h determines the time in multiples of Tms for the producer of the protocol.
Object 1029h determines the behaviour when the error is triggered.

1.3. Object Dictionary

Object dictionary is divided in the following sections:

1000h .. TFFFh Communication profile area
2000h .. 21FFh Manufacturer parameter area
3000h .. 3FFFh Manufacturer specific object area
6000h .. 67FFh Profiled objects

Other areas are unused; the object list is common between CanOPEN, CoE and EPL implementation.

1.3.1. Communication area

The following table shows the list of communication area objects; since some objects are relevant only for
CanOPEN or CoE implementation, the table shows in which fieldbus the object is relevant.

X X X

1000 Device type

1001 Error register X X X
1003 Predefined error X X

1006 Cycle length X
100C Guard time X

100D Life factor X

1010 Store parameters " X X X
1014 EMCY cob-id X

1015 EMCY inhibit time X X
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1016
1017
1018
1020
1029
1030
1300
1400
1401

1402
1403
1600
16071

1602
1603
1800
1801

1802
1803
1A00
1A01

1A02
1A03
1C00
1COA
1COB
1C0C
1C0D
1COE
1COF
1C10
1C11

1C12

Pag. 4/ 23

Consumer Heartbeat Time

Producer Heartbeat Time

Identity object

CFM Verify Configuration

Error Behaviour

NMT Interface Group Oh

SDO Sequ Layer Timeout

PDO RX 1 - config ?
PDO RX 2 - config
PDO RX 3 - config
PDO RX 4 - config
PDO RX 1 - mapping
PDO RX 2 — mapping
PDO RX 3 — mapping
PDO RX 4 — mapping
PDO TX 1 - config @
PDO TX 2 - config
PDO TX 3 - config
PDO TX 4 - config
PDO TX 1 — mapping @
PDO TX 2 — mapping
PDO TX 3 — mapping
PDO TX 4 — mapping
Sync manager types
DLL_CnCollision REC
DLL_CnLoss REC
DLL_CnLossSoC_REC
DLL_CnLossSoA REC
DLL_CnSpCJitter REC
DLL_CnCRCError REC
Sync manager 0 config
Sync manager 1 config

Sync manager 2 config
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1C13

1C14

1C32

1C33

1E40

TE4A

1F82

1F83

1F8C

1F93

1F98

1F99

TF9A

1F9E

Sync manager 3 config
DLL_CnSocJitterRange 4
DLL_CnLossOfSocTolerance
Output sync parameters
Input sync parameters
NWL_IpAddrTable_Oh_REC
NWL_IpGroup_REC
NMT_FeatureFlags_U32
NMT_EPLVersion_U8
NMT_CurrNMTState_U8
NMT_EPLNodelD_REC
NMT_CycleTiming_REC
NMT_CNBasicEthernetTimeout_U32
NMT_HostName_VSTR

NMT_ResetCmd_U8

1.3.2. Manufacturer parameter area

The object range 2000h ... 21FFh allows to access servodrive parameters; the following table summarize the
details of a parameter object:

Object details

Subidx
Object type
Access

PDO mappable

Object dictionary for manufacturer parameters

m

2000h

2001h

21FFh

0
16bit, signed integer
Read/Write

NO

Parameter 0

Parameter 1

Parameter 511

For details of the parameter meaning and encoding refer to the servodrive manual. NOTE: write objects in the

FBS-ECT-EN
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:'mm_m:tar 1. EtherCAT

2000h ... 21FFh range will alter only RAM image of the parameter; to actually save parameter to non-volatile
storage a write to object 1010h.0 needs to be performend (see 1010h).

1.3.3. Manufacturer Specific Area

This area contains several object that allows to read/write manufacturer specific data.

Data type PDO Description
mappable

3000h RO INT16 YES Ain0 value (-32768 to 32768)
3001h RO UINT16 YES Digital input bits 0-4
3002h RW UINT16 YES Digital output bit0
3003h RO INT16 YES Heatsink temperature (x0.1 °C)
3005h RO INT16 YES Motor temperature (x0.1 °C)
3008h RO UINT16 YES Actual alarm code (not EMCY)
3009%h RO UINT NO Events (016, see section 6.1)
3010h RO UINT16 YES Power stage tension (x0.1 V)
3011h RO INT16 YES Motor 1Q current (mA)
3012h RW UINT16 YES Motor IQ limit (mA)
3014h RO INT16 YES Output power (1W/Isb)
3020h RW INT32 YES Touchprobe positioning offset
3021h RW UINT32 YES Touchprobe positioning modulo
3030h RO UINT16 YES Acceleration RMS modulus (milli-G)
3031h RO UINT16 YES Acceleration RMS x (milli-G)
3032h RO UINT16 YES Acceleration RMS y (milli-G)
3033h RO UINT16 YES Acceleration RMS z (milli-G)
3034h RO UINT16 YES Acceleration DC x (milli-G)
3035h RO UINT16 YES Acceleration DC y (milli-G)
3036h RO UINT16 YES Acceleration DC z (milli-G)
3037h RO INT16 YES Instantaneous Acceleration x (milli-G)
3038h RO INT16 YES Instantaneous Acceleration y (milli-G)
303%h RO INT16 YES Instantaneous Acceleration z (milli-G)

1.3.4. Profiled Objects

The range 6000h ... 67FFh of objects are defined as specified by CiA402; refer to the application area for
further information.
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1. EtherCAT

Type PDO Description
mappable
6040h RW u16 YES Control word
6041h RO u16 YES Status word
605Ah RW uile Quickstop option code
605Bh RW uile Shutdown option code
605Ch RW uile Disable operation option code
605Dh RW uile Halt option code
605Eh RW u1é Fault reaction option code
6060h RW S8 YES Mode of operation
6061h RO S8 YES Mode of operation display
6062h RO S32 YES Position demand value
6064h RO S32 YES Position actual value
6065h RW u32 Following error window
6066h RW u16 Following error time
6067h RW us2 Position window
6068h RW u16é Position window time
606Bh RO S32 YES Velocity demand
606Ch RO S32 YES Velocity actual value
606Dh RW u16 Velocity window
606Eh RW uile Velocity window time
606Fh RW u16 Velocity threshold
6070h RW u1le Velocity threshold time
6071h RW S16 YES Target torque
6072h RW uile YES Max torque
6073h RW ule YES Max current
6074h RO S16 YES Torque demand value
6075h RO u32 YES Motor rated current
6076h RO u32 YES Motor rated torque
6077h RO S16 YES Torque actual value
6078h RO S16 YES Current actual value
6079h RO u32 YES DC link voltage
607Ah RW S32 YES Target position
607Bh.0 RO us YES Position Range Limit — number of subindex
FBS-ECT-EN Pag.7/23



[T minimatar 1. EtherCAT
Type PDO Description
mappable
607Bh.1 RW S32 YES Negative limit
607Bh.2 RW S32 YES Positive limit
607Ch RW S32 YES Home offset
607Dh.0 RO us YES Software position limit — number of subindex
607Dh.1 RW S32 YES Negative limit
607Dh.2 RW S32 YES Positive limit
607Eh RW us Polarity
607Fh RO u32 YES Max speed
6080h RO us2 YES Max speed (duplicate index)
6081h RW us32 YES Profile velocity
6083h RW u32 YES Profile acceleration
6084h RW us2 YES Profile deceleration
6085h RW u32 YES Quick stop deceleration
6087h RW u32 YES Torque slope
6098h RW S8 YES Homing method
6099h.0 RO us YES Homing speed — number of subindex
6099h.1 RW u32 YES Switch speed
6099h.2 RW u32 YES Index speed
609Ah RW u32 YES Homing acceleration
60BOh RW S32 YES Position offset
60B1h RW S32 YES Velocity offset
60B2h RW S16 YES Torque offset
60B8h RW u16 YES Touch-probe function
60B9h RW uile YES Touch-probe status
60BAh RW S32 YES Touch-probe positive edge latched position
60BBh RW S32 YES Touch-probe negative edge latched position
60COh RO S16 NO IpData submode selection
60C1h.0 RO us YES IpDataRecord — number of subindex
60C1h.1 RW S32 YES IpData record
60C2h.0 RO us Interpolation time period — number of subindex
60C2h.1 RW S8 Ip time units
60C2h.2 RW S8 Ip time index

Pag. 8/ 23
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:’w 1. EtherCAT
Type PDO Description
mappable
60F2h RW u1le YES Position Option Code
60F4h RO u32 YES Following Error
60FDh RO u32 YES Digital inputs
60FEh.O RO us YES Digital outputs — number of subindex
60FEh.1 RW u32 YES Physical outputs
60FEh.2 RW u32 YES Output mask
60FFh RW S32 YES Target velocity
6502h RO u32 NO Supported mode of operation

[1] To save 2000h parameters to non-volatile storage a 32bit write to object 1010h.1 needs to be performed; in particular the value to be written
to save parameter is 65766173h (“SAVE").

[2] PDO config and mapping have different encoding for CoE/CanOPEN and EPL. Please check DLL manual for details.

FBS-ECT-EN
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2. Application Example - Omron

2.1. Tools

Sysmac Studio Profile Example
Sysmac Studio CSP Example

DBS/FC BSI Interface Software

2.2. Overview

This section shows the creation of a DBS55 smart motor application over EtherCAT using an Omron
controller, configured and programmed in the Sysmac Studio development environment.

References:

+ DBS/FC Firmware version 4.039 or greater

+ Sysmac Studio V 1.45

Sysmac Studio

Automation Software
Version 1.45

© Copyright OMRON Corporation 2011-
All Rights Reserved.
This Program is protected by U.S.
and international copyright laws.

OMRON

2.3. Install DBS ESI File
+ Get the ESI file from the \MM-DBS_v4.xxx\DeviceDesc\EtherCAT folder of the BSI Interface Software.
* Copy it into C:\Program Files\OMRON\Sysmac Studio\IODeviceProfiles\EsiFiles\UserEsiFiles.
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[ Fomin. . 2. Application Example - Omron

* Install the ESI file from the library (right click on the PLC in the EtherCAT node).

[.7] Libreria ESI

Omron REED-15NO8H-ECT-03
Omron REED-15M10F-ECT
Omron REED-15N10H-ECT
Omron REED-15MN150F-ECT
Omron REED-15MN150H-ECT
Omron REED-15M15F-ECT
Omron RBED-15MN15F-ECT-02
Omron RBED-15MN15H-ECT
Omron REED-15M20F-ECT
Omron REED-15M20F-ECT-02
Omron RBED-15MN20H-ECT
Omron REED-15M30F-ECT
Omron REED-15MN30H-ECT
Omron REBED-15M55F-ECT
Omron RBED-15M55H-ECT
Omron RBED-15MN75F-ECT
Omron RBED-15NTSH-ECT
Omron REED-KMNxoo-ECT
Omron REED-KMNxoo-ECT-L
Omron RBEE-AECT
Omron ZW-7
Omron ZW-CElx
Omron_Robotics_cobra_rl.4
Omron_Robotics_i4H_r1.4
Omron_Robotics_ix3 1.4
Omron_Robotics_ixd r1.4
Omron_Robotics viper_rl.4
MiniMot_DBES55_ESI
DBS55_PRF Rev:0x00000FCT (DB555 - Dspd02 profiles (position/velocity/torgue/ho
DBS55_CSP Rev:0x00000FCT (DBSSS5 - Dspd02 CSP Mode)
MiniMot_DR_ESI

L]
=

« If you want to use the motor as a node, use the DBS55_PRF ESI file.

« If you want to use the motor as an electrical axis, use the DBS55_CSP ESlI file. The motor must be ordered
with the CSP option for this to work and parameter P198 must be set on 1-CSP (default on CSP motors).

* In the EtherCAT field add the motor, assign the node and build the PDO. In the examples we will have pre-
built PDOs to show all motor functions.

FBS-ECT-EN Pag. 11/23



[ Fomin. . 2. Application Example - Omron

Indirizzo nodo|Configurazione di rete |

= Master
Master Nome elementa Valore
‘ Nome dispositivo
DBS55_PRF Rev:0x00000FCT Modello

Nome prodotto
Revisi

[l Modifica mappa PDO — o

Mappa PDO PDO

e | po di datil Nome elemento PDO
| 0:6040:00 [ 16 (o) __JUNT __| ControlWord
il DINT Profile velocity
il DINT Profile acceleration
il DINT deceleration
[bi]  DINT
DINT
DINT
16[bit]  UINT Max current
32[bif]  DINT Tar
6] INT
8 (bit] SINT o 0x3010:00 Inputs/DC_Link voltage (0.1 V/isb)
04606100 Inputs/Modes of aperation display
0x3000:00 Inputs/Analog input 8
Modifica mappa PDO

o (DC unused)

Aggiungi elemento PDO

2.4. Profile Example

The Profile Example program shows the motor working with the CanOpen DS402 Profile Velocity, Profile
Position, Profile Torque and Profile Homing modes, as described by the DS402 standard. You can download
the DS402 library used in the example separately.

2.4.1. DBS Control

In this part of the program you have all of the ways to control the motor following the DS402 supported
profiles. You can look inside the non-library block to see which data is transferred to the motor.

Alarm Reset
This rung is used to send an error reset to the motor. Used to clear alarms.

0 Error reset code. Enable to send an error resetrequest to Motor. Manully disable to resume normal operations
reset
E001_Reset_alarm WIT_CiAd02\ErrorReset
| | Execute Done

E001_Outputs_ControWord_6040_00— Contro —— (Control j—EQ001_Outputs_ControlWeord_6040_00

Profile Velocity
In profile velocity the motor keeps the target speed using up to the maximum current. Maximum Current is
expressed as a percentage of rated current.

:-'"cfle Velocity. Insert Target Velocity and Maximurm current in % to make the motor move at a costant speed
Vell

ProfileVelocityl gnition1
1000 MaxCurrent Run

Tvel{Targetve
Venable Posenable Trgenable Homenable

— /4 velon

Profile Torque

Pag.12/23 FBS-ECT-EN



[“Fmini_matar- 2. Application Example - Omron

In the profile torque section the motor will use up to the target torque, keeping a maximum profile speed.
Target Torque is expressed as a percentage of rated torque.

2 Profile Torque. Used to make the motor work with a rated torque, with a selectable maximum rotor speed.
Trgl
Trgenable Posenable Venable Homenable ProfileTorquel Ignition3

I e 7 e ToOn - Run O—

100— TargetTrg

200— VelocdityProfile

Profile Position

The profile position takes the profile velocity together with acceleration and deceleration, all in rpm and rpm/s,
and uses them to generate a trapezoidal trajectory going from the actual position to the target position, using
up to the maximum current. The software limits are used as software end of travel. At their maximum value
(signed 32 bit register) they are disengaged.

After enabling the block, the motor will enable but will not move. To do so, it requires a rising edge on the New
Setpoint bit of the control word, handled by rung 4. Activating this bit will make the motor act on the target
position and start moving.

The HALT command is used to momentarily stop the motor command for as long as the halt command is
held. Once set to 0 again, the motor will resume the previous command, be it a velocity command or a
positioning.

3 Profile Position. Profile used to reach a specified Targetoposition with a specific velocity and acceleration profile. Needs activation with the NS variable to start. Can werk in relative or Absolute mode.
Posenable PosL
B ProfilePositionL Ignition2
100— MaxCurrent RJnﬂ—
A_R_Toggle Posenable 10000—| TargetPos
Toggle for 200—VelocityProfile
Absolute or
Relative mode. 300— AccelProfile
FALSE :=
Absolute TRUE... 500— DecelProfile

-2147453648— NegLimit

2147453647— PosLimit
Venable Trgenable Homenable

/1t FosOn

A _R_Toggle— Abs_Rel
Toggle for Abs..
ns=—{ NewSetpoint

Homing

The homing procedure makes it possible to home the motor position. The default homing method here is to
set the current position at 0. Check the manual for different homing procedures. To start the homing you need
to activate the New Setpoint in rung 4, same as the profile position.

E Homing. Homing Method and Homing offset are selectable. Meeds the variable ns to execute.
ComingHome
Homenable Posenable Trgenable Venable Homing Ignition4
| ] | I | ~| | ~1 P
1| /| /171 Hom0On Run 9,

37— HomingMethod HomingDonej=HD
100~ MaxCurrent
0— HomingOffset

ns— MewSetpoint
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2.4.2. Monitoring

In the monitoring part you can check all data coming from the motor. In rung 0 you get the macro quantities,
like speed, position and torque used. In rung 1 you can read each single bit of the status word to get a proper

understanding of the state of the motor.

] Monitoring of the outputs of the Motor. You can monitor in quasirealtime various variables.

Out

BloccoQutput
—— Enable Run

ActualPosition
ActualTorque
Actualvelocity
Alarm
ModeofOp
DClinkvoltage

StatusWord

L Ap
—ATg
AV
—Al
l—Mop
—VDC

—'Wo

1 The Status word is useful to understand what the motor is doing and to diagnose possible problems, This blodk helps decode the given number quickly.

AnalisiStatusword

2.5. CSP Example

EQD1_Inputs_StatusWord_6041_00—

ENI

StatusWord

Ciad02_StatusWord

Running
ReadyToSwitchOn
SwitchedOn
DperationEnabled

Fault

oltageEnabled
QuickStop
SwitchOnDisable
Warning

Drivespecificl

Remote
OperationdModeSpecific
InternalLimitActive
OperationModeSpecific
OperationModeSpecific?
Drivespecific?

DriveSpecific3

—b0
b1
—b2
—b3
—bd
—b5
—b6
b7
b8
— b9
—b10
Position: Posi..
—b11
—b12

Velocity: Seed...
—b13

Velocity: Spli...
4

—b15

In the CSP example, the Motion Control blocks directly from Omron are used to get the motor running.

Power

The first rung is used to enable the system. It uses the Motion Control library provided by Omron.

Pag. 14 /23
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[ Fmini_matar- 2. Application Example - Omron

¥ Motion Control
FE | MC_AbortTrigger
FB MC_AxesObserve
F8 | MC_Camin
FB MC_CamOut
FE | MC_ChangefxesinGroup
F& |- MC_ChangefxisUse
FE |— MC_ChangePD55tate

FB MC_Combinefxes

FE | MC_DigitalCamSwitch

FB MC_Gearln

F8 | MC_GearlnPos

FB MC_GearOut

F8 - MC_GenerateCamTable

FE |- MC_GroupDisable

0 Power_Mini2
MC_Power

MC_AxIS000=—{ Axis — Axis = MIC_Axis00DD
vedoPower Power_Mini2_status

iy
_{ }— Enable Status @,

Busy (—by_Power_Mini2

Errorj—er_Power_Mini2

ErrorD—erld_Power_Mini2

Reset
This rung is used to reset the axis.
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[ Fmini_matar- 2. Application Example - Omron

2 resethsse

MC_Reset
WAC_Axis000— Axis Axis = MC_Axis000
vedoReset done_resethsse
—{ |L Execute Done @

Busy — by _ressthAsse
Failure|—f_resetAsse
Errorf—er_resetfsse

ErroriDf—erd_resetAsse

resetEchsse
du:une_lresnlemsse ResetECErmor done_riE:tEcAsse
1T Execute Done \E"
Busy —=by_resetEcAsse
Errorj—er_resetEcAssze
ErrorlD |—erld_resetEcAsse
resethchsse
done_resetEcAsze ResetMCErmor done_resethicAsse
| ] s
| | Execute Done \Ls_’,

Busy}=by_resethchsse
Failure}—T_resethdcAssze
Errorp—er_resethcAsse

ErrorlDf—erld_resethMchsse

Home
This rung is used to home the axis.

3 Home_Mini2
MC_Home

MC_Axis000— Axis Aois = MC_Axis000
VEDChOME doneHome_mini2

—{ }— Execute Done O

Busy—by_Home_Mini2

CommandAborted |—ca_Home_Mini2
Errorf=—er_Home_Mini2

ErroriD—erld_Home_Mini2

Movement

The movement in this example is shown with the Jog command, with Move Velocity and with positioning
between two positions.

4 M2 _Jog_Mini2
MC_Movelog
WAIC_AxisD00— Axis _

A —MC_Axis000
vedologMini2

Jl IL PositiveEnable Busy

vedoDir— MegativeEnable CommandAborted —ca_Joghdini2
VelMini2— Velacity Error—er_lagMini2
AccMini2— Acceleration ErrorlD f=—erld_logMini2

DeccMini2— Deceleration

Pag. 16 /23 FBS-ECT-EN



2. Application Example - Omron

15 Mchdoveve
MC_Movelielocity
ME_Axis000— Axis —— Axis =MC_Axis000
P_On StartMoveVel Power_Mini2_status MchoveelDone
— 1t || Execute nvelacity O
400— Velocity Busy — MchaoveVelBusy
2500.0— Acceleration Active — McMoveVelActive
2500,0=— Deceleration CommandAborted =McMoveVelCmdAb
Immetti varigbile— Jerk Error|—MchoveVelEror
Immetti varigbile— Direction ErrorlD|—McMaovevelErrorid
Immetti varigbile— Continuous
Immetti variabile— BufferiMode
12 MCmoveAbshini2
WMC_MoveAbsolute
WIC_Axis000— Axis Axtis —MC_Axis000
5T _Movel donebdvi
—1 Il Execute Done 5
vedoAvanti real#10000— Position Busy —by_MCmoveAbsMini2
i L
T | VelMinid— velocity Active —ac_MCmoveAbsMini2
AccMini2Z— Acceleration CommandAborted —ca_MCmoveAbsMini2
DeccMini2—{ Deceleration Errorp=—er_MCmoveAbsMini2
jerkMini2— Jerk ErrorlD f—erld_MCmovefbsMini2
Immetti variobile— Direction
Immetti variobile— BufferMode
13 MCmoveAbsMiniRitomo
MC_MoveAbsolute
MC_Axis000— Axis —— Axis = MC_Axis000
5T _Move2 donebdvZ
—1 |l Execute Done 5
vedolindistro real#0— Position Busy — by_MCmoveAbsiini2
—| T }— VelMini2— Velocity Active—ac_MCmoveAbsMini2
AccMiniZ— Acceleration CommandAborted f=—ca_MCmovelfbsiMini2
DeccMini2—| Deceleration Errorf—er_MCmoveAbsMini2
jerkbini2— Jerk ErrorDf—erd_MCmovehbsiini2
Immetti variobile— Direction
Immett variobile— BufferMode
FBS-ECT-EN
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3. Application Example - Beckhoff

3.1. Tools
TwinCAT 3 Profile Example

TwinCAT 3 CSP Example

DBS/FC BSI Interface Software

3.2. Overview

This section shows the creation of a DBS55 smart motor application over EtherCAT using a Beckhoff
controller, configured and programmed in TwinCAT 3 (TcXaeShell, Visual Studio shell).

References:

* TcXaeShell 15.0.28307.1300 D15.9

A s % B} @5
HEEEN
Vo RN
. ® e a L R
| y f_ ¢ A =
j, | \
.5 3 I
i, S .:-' - .| r e

' BECKHOFF

3.2.1. Install ESI File

To install the ESI file, simply copy it from the Device Description folder of the BSI Interface Software to the
\TwinCAT\3.1\Config\lo\EtherCAT folder.

3.2.2. Import Motor and PDO Configuration
Simply add a Profile device or a CSP device under the EtherCAT device.
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https://drive.google.com/file/d/1DcBv7cyX_wTsOkyubJp48iEFbYMOJRfc/view
https://drive.google.com/file/d/1D_c-SeyVV4BwkKQckQlaXWik_Xls8Sq5/view
https://www.minimotor.com/prodotti/dbs/

3. Application Example - Beckhoff

Insert EtherCAT Device

Search:  dbs M ame: Drivve 2 Malteplice: 1 = 0K
Tipo: EI"'" kiritd otor Sil Annulla
= @ Drive
----- ’ DBSE5 - Depd02 profies [positiondvelocitytarquehoming] Pt
t-a] DBSSE - D:pd02 CSP Mode A
]
D B [Ethemet]
C

Depending on whether you need to command the motor as a node using Profile Speed / Torque / Position, or
use it as an electrical axis in interpolated mode, choose the corresponding device.

4 170

F ‘ﬂ% Dispositivi

4 = Dispositive 1 (EtherCAT)

*B |mmagine di processo
*B | mmagine di processo-Info
2 SyncUnits

Ingressi
Wy Uscite
& InfoData
# Drive 1 (DBSS5_PRF)
4 Inputs

Statusword

E VOV VT W

g
2 Position actual value
& Torque actual value
2 Velocity actual value
2Fl DC_Link voltage (0.1 V/lsh)
2 Mode of operation display
& Actual alarm
4 [y Outputs
B Controlword
4 T Dispositivi
4 == Device 1 (EtherCAT)
": Irmage
": Irmmagine di processo-Info

B2 SyncUnits
I Ingressi
[ Ol Uscite
- [ InfoData
4 || Drive 1(DBS55_CSP)
B Inputs
b [ Outputs
[ [ WcState
[ InfoData
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In interpolated mode it can be linked to an NC axis with the CANopen DS402 / Profile MDP 742 command
profile.

Generale Impostazioni Parametro Dinamica Inlnea Funzioni Accoppiamento Compensa

Tipo di asse: 0)... |  Drive 1(DB555_CSP)
Link Tao PLC...
CANopen D5402/Profile MOP 742 (e.g. BtherCAT CoE Drive) o
Unita: mm | = Indicazione
Posizione: [ pm [ Medulo

Welocita [ mm./min

Risultato
Posizione: Velocita Accelerazione: Scossa:

In the device properties, in the Process Data tab, you can build your cyclic data exchange to suit your needs.

Generale EtherCAT DC Process Data  Flc Ayvio  CoE-Online  Inlinea

Sync Manager: PDO List:
S5M  Size Type Flags Index Size Name: Flags SM sU
] 128 MbxOut 0<1ADD 140 Inputs 3 0
1 128 MbxIn 01600 120 Outputs 2 0
2 2 Qutputs
3 14 Inputs
FDO Assignment (0x1C12): PDO Contert (01A00):
,iﬂx]ﬁﬂﬂ Index Size Offs Name Type Defautt hex)
[x6064:00 4.0 20 Position actual value DINT
x606C:00 4.0 6.0 Veloctty actual value DINT
x6077:00 20 10.0 Torque actual value INT
M ANN-00 20 120 N _Link woltane il 1 W Ash) LINT
Download Predefined PDO Assignment: {nessuno)
B el Load PDO info from device
I8 PDO Corfiguration
Sync Unit Assignment ..
MNorme Online Tipe Gran.. =Indiri.. Entra.. UserlD Collegatoa
3 Statusword X UINT 20 7.0 Ingre... 0 nStatel, nState2
! Position actual v... X DINT 4.0 73.0 Ingre... 0 nDataln1. In. Ingressi . ...
! Velecity actual v, X DINT 4.0 7o Ingre.. 0 nDataln7 . In. Ingressi . ...
& Torque actual va.. X INT 20 a81.0 Ingre.. 0 nDataln3[0] . nDataln3 . ...
! DC_Link voltage.. X UINT 20 3.0 Ingre.. 0 .DclLink . Standard Input...
¥ WcState X BIT 0.1 1522.3 Ingre... 0 nStated, nStated
! InputToggle X BIT 0.1 1524.3 Ingre... 0 nStated, nStated
# State UINT 20 1348.0 Ingre.. 0
# AdsAddr AMSADDR 80 1550.0 Ingre... 0
#! Chn0 USINT 1.0 1558.0 Ingre... 0
3! DcOutputShift X DINT 4.0 1559.0 Ingre... 0 nDcOutputTime . In . In...
! DelnputShift X DINT 4.0 1563.0 Ingre... 0 nDclnputTime . In . Ingr...
B~ Controlword X UINT 20 7.0 Uscita 0 nCtrl1, nCtrl2
B~ Target position X DINT 4.0 73.0 Uscita 0 nDataQut1 . Qut . Uscite...,
-

3.3. Profile Example

In the profile example provided, the system is already rigged to work with a single motor and to show all the
possible basic functions of the drive. The PDO is already built with all the necessary variables to test all the
available profiles.

In the visualization provided you can check the Control Word and Status Word state at every step of the test,
and you have two main command columns. The one on the far left has all the keys for enabling each
operation profile, with the relevant target value below the button. In the central columns you can read all kinds
of variables and write the relevant inputs, such as the acceleration and deceleration used to build the
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trajectory.

Fault Resat |

Maximum Torque %

Profile Velocity Enable |
Profile Torque Enable |

Target Vel {rpmj

ETHERCAT - Rev 4.037

Status Word: 168%:x

|C.‘W Bitd Switch On

SW BitD Ready to Switch On

Control Word: 163#%:x

Mode of Operation: %d

Mode of Operstion Display: %d

Actual Vel: %d rpm

Torque: %4.1f %%

|C.‘W Bit1 Enable Voltage

SW Bit1 Switched On

|C.‘W Bit2 Quick Stop

SW Bit2 Operation Enablked

|C.‘W Bit3 Enable Operation

SW Bit3 Fault

|C.‘W Bit4 Mew Setpoint

SW Bit4 Voltage Ensbied

Actusl Pos: %d pulses

|C.‘W Bits Change Set Immedistely

SW Bit5 Quick Stop

Actual Alam: %d

CW BitS Abs-Rel

SW Bit6 Switch On Dissbled

Profile Vel: %d pm

Target Torgque (%) % 1f
CW BitT Fault Resat
Profile Acc: %d pm's
Profile Pos Enable | CW Bits Halt
Profile Dec: %d mpm's
Target Pos (pulses) %d

MNew Pos Absolute | New Pos Relative |

ChangeMow |
CW Bit12 Touch Probe Module mode

DC Link WV %d _
Profile Homing Enable | CW Bit13 M5
Home CW Bit14 MS

CW Bit15 MS

|SW Bit7 Waming

SW Bite WS

W Bitd Change on sstpoit SW Bitd Remote

Paosition Limit NEG: %d pulses

Position Limit POS: %d pulses CW Bit10 Resarved SW Bit10 Target Reached

Homing Offset: %d pulses CW Bit11 Touch Probe Offset mode ISW Bit11 Intemal Limit Acte

Homing Method: %d SW Bit12 Zero Speed / Set Point Ak

SW Bit13 Slipage / Following Er

SW Bit14 Touch Probe Amed

|SW Bit15 Touch Probe Sawed

The program is handled by the state machine built in the MAIN (PRG), and the satellite Function Blocks which
handle the control word / status word dialogue between the motor and the PLC to transition to the correct
state for operations.

splora soluzioni Visualization

Zerca in Esplora soluzioni (CTRL+&)
[ /0 Idle Task N E
4 B Tasks
[ PicTask ‘ 0p:USINT;
Fa Routes TargetVel:DINT:=0;

TargetPos :DINT.
TrqLinF:REAL:=

10 TargetTrqf:REAL

11 ACTUTEQF:REAL:

U5 Type System
[ TcCOM Objects
=

3w := GVL.MotorIn.Statusiord AND

7/ Status Word is read with a mask

_Profile
BS_Profile Project

[ Extemal Types CASE Control.Actualstate OF

b [ References - seare.aln
[ = IF Control.Track THEN
b D Gvs Control.Track =
“ = Pous Targetvel
Alarm_Vocab (F8) o Targetros
MAIN (PRG) 1 TargerTrar
Profile_Heming_CW (FE) 12 y
Profile_Position_CW (FB) 13 ProfileTzqEnable
Profile_Torque_CW (FB) 14 ProfilevelEnable
Profile_Velocity_CW (F8) 15 ProfilePosEnable
4 [ VISUs 1€ ProfileHomingEnable
& Visualization 7 Cyeling LSE
&) Visualizationhanager 18 Startciclo Vel
213 DBS_Profiletmc 2 Searcei
il GlobalTextList = Fausa
b B PlcTask (PlcTesk) - Stetodipau:
22 Truestaz

4 T} DBS_Profile Instance

> PlcTask Inputs oI
b F PlcTask Outputs - /50
SAFETY controlword := 16 n
Cos
ANALYTICS
- 1’0 = 239 ProfileTrgEnable THEN
4 % Dispositivi 30, Contrel.Track i= TRUE;

4 = Dispositive 1 (EtherCAT)

3.4. CSP Example

In the CSP example the motor is commanded as an electrical NC axis. The drive is attached to an SDR_Axis
and the motor is commanded using the MC_XXX function blocks. Using the interface it is possible to launch
the motor in jog mode, in position mode, to have it flip between two positions and to home the motor position.
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[ Fmini_matar- 3. Application Example - Beckhoff

MiniMotor- DBS55 demo
CSP Interpolation

%s Servodrive Enable |
RN [ ]
Move Velocity Move Position Move Between 2 positions | Home
CCICCW POS : POS1 %6.2f
: POS2 %6.2f
SPEED [ %60f | = SPEED [ %60f | s SPEED | %60f | °fs
ACC %6.0F | Ys*2 ACC %6.0f | “fs"2 ACC %6.0f | “js*2
DEC %E.0F | Ys™2 DEC %6.0f | “Js"2 DEC %6.0F | 52
JERK %9.0f | 53 JERK %9.0f | 53 JERK [ %8.0F | <573
3.5. EoE Activation

If you want to activate the Ethernet over EtherCAT (EoE) feature on Beckhoff, follow this procedure:

* Select the EtherCAT Master - EtherCAT tab - Advanced Settings - EoE Support = Enable.

@& o-e| s

erca i Explors -
Mietlg 152.16856.1.21
[3] Selusiers ‘DES_PROFILE' 1 pregests) - m

s Ul D& PROFILE kst 100 MBL's e i v
4l SYSTEM
¥ License Sync Link Assgrment
4 @ Tempo resle
(b V0 e Tk
4 B Taiks
i FacTak
B Ficutes
Fa Tpe System

2 [ moman Advanced Seftingi
b B MC-Task1 SR
+ M = State Machine EofE Suppont

4 [ DBS_Profile Cychie Frames
4 gl DBS Profi Project B sk =- eh W Mtk
3 Extemal Types 80 Correst 1o TOPAP Back
ol Rfeiences . [ Windowi IP Reuting

B ¥ Eratie Router
Changes reguine sysbem reboot!

E

» CmbUR & Ememercy b Frumem: o
o o Dhagresis
-]
i

Al e e

= PO
= Vi
il Vinsalzation EthaeZAT Malkbon Gatemny
] Versshzabonhiansger mr 0

b Gh PeTask PleTok)
4 ) DES Profie Initance

J Pic Task ingects

¢ Wl PcTask Outputs

0 sarery
e | —

2 Dirpssitid
4 = Dispositive 1 [therCAT)

G folieta [[ox ] wee
1 Drive 1 (DES55 PRF)
H ey "

* Select each device - EtherCAT tab > Advanced Settings - Mailbox = Activate Cyclic polling (50-100
ms).
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v - Tk 1 Behivs
K Ill?tt Timezut Sestng Madkice Cortaurmun
4 [} DEs Pectie Identificaton ) Sl Betatenp Doty
a4 ] DES Profie Progct L [ Bty
3 Utemal ypes - Out i ey Oe1000
ol e e am
= |
L=t Eef [ YR
v 3 Pou & Deprluted Clock e
» vk s B5C Acoms it et —
tome Cwbng e

B Vouskestion s "
Bl Vnualestcnddanage - B st Dista Lk Liyss

i F Postion aciuly.. X
8% Profleams -
E;c-ém:r.u 2 Torqua sctusive_ X | Srrm Mepiages
b Pllack Pllick) = Velocity sctuslv_ X
4 G DES Profie nstance F DC Link vritage.. X
[ [ ' Medeof epenii. X A5 e AL Pt 190 10456 £.2.1, Pon 1007
b W PicTask Outputs F duchaal alaeen X
B SeFETy = Weltate
M-
il sencs
- 2;;:1‘( « | 0 fron brcs
a %, O

4 B Duposiero | [EtherCaT)
5 immagne & pioceise
=8 imymaging & procewn-lfc
F 2 Yyncinm
13 Iesgrest
L3

Wance - Duocddivo 1 fEtherCAT 1

* Then on the Device - EtherCAT - Advanced Settings - Mailbox - EOE tab, select and choose the IP
address you want for it.

Advanced Settings

& General EoE
= Mailbox
e B Virtual Ethemet Port
. LEoE Virtual MAC Id: 02010510039
-- Distributed Clock () Switch Port
[+- ESC Access O IP Port
() DHCP
© IP indiizzo | 192.168. 10 . 10 |
Subnet Mask: [ 255.255.255. 0 |
Defautt Gateway: | 192.168. 10 .100 |
DNS Server: [ ]
DNS Name: Drive_1__DBS55_

[ Time Stamp Requested

+ Build the program, download it and it will work.

Sometimes Windows can get complicated with routing. In that case check how things are
o set with the route print command in the Windows CMD; you could add a route with route
add [EoE device IP address] [PLC IP address].
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