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1 Overview

1.1 Application and function description

for controlling a ERL PCS motor with a §7-300 using a CAN 300
module according to the CANopen profile DS402.

The application example is also applicable to the CAN 400
module for the $7-400. The functionality is transferrable.

It is for use as a supplement to the “CAN 300” or “CAN 400"
manual. The information in these manuals is assumed to be
known, in particular, the description of the CANopen protocol
and the CANopen handling.

In addition to this, the CANopen profile description “DSP-402
B Device Profile for Drives and Motion” and the manuals from ERL
E n L “PCS CANopen manual”, especially Chapter “Object Dictionary”
are very helpful.

This manual describes the application example (handling blocks)
CANopen

The handling blocks described here (FBs) provide the following
basic functions:

* Basic initialization of a drive
= Profile velocity mode

= Profile position mode

* Homing mode

= Fault reset
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1.2 PLC configuration

An S§7-300 CPU314 (6ES7-314-1AF10), a 32-bit digital output, a
16-bit digital input module, and a CAN 300 module are used.

W Config - [CANopen Master ¥25 [Configuration _CANopen ¥25]
II“]Station Edit Insert PLC View Options ‘Window Help - 8 X

0[5
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* Find: |
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DO32:DC24/0.55 BES7 322-1BLO0-08A0 0.3 +-(C PS-300
DI1ExDC24Y BES7 321-1BHON -0440 8.9 +-(1 RACK-300
8- Can 200 BES7 340-1CHO0-04ED 256,271 [266..271 +[ 5M-300
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—
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S
s
5
S
s

>
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Communication pracessor with =
connection: RS422/485 [ASCII, 3964R,
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==

Insertion possible Chg

For the CAN 400, the hardware configuration looks like this:

# HW Config - [CANopen - CPU412 (Configuration) -- C4_CANopen ¥13] %
Eﬂ] Station  Edit Insert PLC  Wiew Options ‘Window Help - 8 x

Of|2-[2 %] &| Bale| sl (@e 8 e

mm] URT
1

| Find: | i
PS 407 44, -~ Profile: Standard hd

CPU 412-1
MPYDP + B PROFIBUS DF
DO32xDC24V/0.54 2 PROFIBUS P&
+ 38 PROFINET IO
+ [ SIMATIC 300
- SIMATIC 400
CAN 400 +-(0 CP-400
(1 CPU-400
=3 FM-400
10 +- {1 M7 Application Modules
11 +1-(L Cam Controllers
12 + (1 Cortroller Modules
= =13 Counter Modules
b7 FM 450-1 COUNTER MO
< > + (23 Fositioning Modules
23 IM-400
(2 M7-EXTENSION
(20 Ps-400
(2 RACK-400
(23 5M-400
+ SIMATIC PC Based Control 300/400
+- 8, SIMATIC PC Station

R E TR

Firmiare | address Caomrnent

&
&
+
Order nurmber +
&

(]
GES7 412-1XF04-04B0

] DO32xD 244054 BES7 422-16L00-0440 0.3

4

5

B

7 CAN 400 EEST 450-1APOC-0AED 576633 [676..639 S %
g GES7 450-1APO0-0AED £,
g Counter module. 2 channels -
10 ~

Press F1 ta get Help,
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1.3 ERL motor configuration

The handling example was created and tested with an ERL
PCSI100P. The motor is connected as Node 2.

This handling example assumes that the EPOS system is ready for
use (cabling, tuning, parameters of the motor used, etc.).

Please read carefully the ERL documentation on configuring and
commissioning the motor device.
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1.4

Configuration of the PDOs used (mapping)

The handling blocks are based on the standard PDO mapping of

the ERL motor.

The mapping of the PDOs in the EPOS is performed via objects
1600 ff. (RxPDOs) and 1A00 ff. (TxPDOs).

TxPDOT1 (is transmitted by the EPOS): ID 181,

Byte 0-1: SDO 6041/0 Status Word
TxPDO2 (is transmitted by the EPOS): ID 281,

Byte 0+1: SDO 6041/0 Status Word

Byte 2: SDO 6061/0 Mode of Operation Display
TxPDO3 (is transmitted by the EPOS): ID 381,

Byte 0+1: SDO 6041/0 Status Word

Byte 2-5: SDO 6064/0 Position actual value
TxPDO4 (is transmitted by the EPOS): ID 481,

Byte 0+1: SDO 6041/0 Status Word

Byte 2-5: SDO 606C/0 Velocity actual value
RxPDO1 (is received by the EPOS): ID 201, ,

Byte 0+1: SDO 6040/0 Control Word
RxPDO2 (is received by the EPOS): ID 301,

Byte 0+1: SDO 6040/0 Control Word

Byte 2: SDO 6060/0 Modes of Operation
RxPDO3 (is received by the EPOS): ID 401, ,

Byte 0+1: SDO 6040/0 Control Word

Byte 2-5: SDO 607A/0 Target position
RxPDOA4 (is received by the EPOS): ID 501, ,

Byte 0+1: SDO 6040/0 Control Word

Byte 2-5: SDO 60FF/0 Target Velocity

The TxPDOs is only transmitted if the PCS is in CANopen mode

“operational”.
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2 Configuring the CAN module

To be able to use the example program, the attached CAN project
“C3 DS402 Master.par” must be imported into the CAN 300
module. For the CAN 400 module, the “C4 DS402 Master.par”
project is attached.

2.1 Setting the CAN bus baudrate

The CAN bus baudrate must be set to match the setting for the
ERL motor.

= CANParam v3.06

Datei  Projekk  Online  Hife  Sprache
= cadme | D & CAN300 ComPort COM1 @
Projekte
=t C3D5402 Master Pratakol
=1 Metzwerkparameter L 2T G
Akzeptanzmaszken o laEae L
Einschalten Layer 2 - 29 Bit
Stop »> Aun
Fun »> Stap
=+ Synchionfenster Metzwerkparameter
SYMC
et o
20,00K A
TIMER4 50,00K,
TIMERS 100,00k,
TMERE 125.00K, Eerechne
250,00K.
TIMERT
800,00k,
UL Bit Tirnirng( 1,00k b
TIMERS
TIMER10 - Sencranous Segment AL = 2
TIMERT1 | et -1
InPiozent  75% | R -4
Prescaler = 0h
. . .
2.2 Setting the transmission mode (protocol)

The transmission mode must always be set to “Layer 2 — 11Bit” for
all CANopen applications.

DS402 with CAN 300 / CAN 400 9



23 Acceptance masks

For CANopen Master applications, all CAN bus telegrams are
normally always allowed through to the PLC.
Anfang Ende
| Maske 1 w000 0=7FF
Mazke 2
Mazke 3
Mazke 4

Express Mazke

Mazke B
Maszke 7
Mazke 8
Mazke 3
Maske 10
Mazke 11
Maske 12
Maske 13
Maske 14
Maske 15
Maske 16

2.4 Network management

In the example project, the scripts “Off->On” and “On->Off” are
used. In the start-up script, the motor is put into a defined state
and the SYNC timer is activated.

= CANParam v3.06 EE®X

Datei  Projekk  Online  Hife  Sprache
P EHE chgme | D & CAN300 ComPoit  COM1 -

Frojekte o4 o o
=+ C3D5402 Master
= Metzwerkparameter send 0x0 2 0xa0 Ox0;

start SYNC]

Akzeptanzmasken

Einzchalen

Stop »> Run

Run »> Stap

=1~ Synchronfenster

SYMC
TIMER2
TIMER3
TIMER4
TIMERS
TIMERE
TIMERT
TIMER®
TIMERS
TIMER1D
TIMERT1

Item Message

The CAN bus is started by the handling blocks.
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If the PLC is stopped, the “On->Oft” script is executed. This script
stops the SYNC timer, transmits a telegram to the motor, with
which current movements are stopped, and then stops the
CANopen bus (NMT Stop all Nodes).

= CANParam v3.06 EE®X

Datei  Projekk  Online  Hife  Sprache
P EHE chgme | D & CAN300 ComPoit  COM1 -
Projekte O % Wi oru o

= C3D5402 Master

= Metzwerkparameter stop SYNC;

send 0x407 6 0xF 0x1 0x0 Ox0 Ox0 Ox0;
wait 50;

send 0x0 2 0x80 0x0]

Akzeptanzmasken

Einzchalen

Stop »> Aun

Fun »> Stap

=1~ Synchronfenster

SYMC
TIMER2
TIMER3
TIMER4
TIMERS
TIMERE
TIMERT
TIMER®
TIMERS
TIMER1D
TIMERT1

Item Message

2.5 Timer
The SYNC timer is started in the “Off->On” script.

Tinner Aktioh
Alias SYMC o

0w020 1

Daten

Fetch
\Wiederholung
200 MEec RTR Lange
Phaze a v
0 msek.

Lol L R | T N
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3 Programming in the PLC

3.1 Overview

The example contains the handling blocks of the CANopen
Master handling (FC40 - FC49) that are explained in detail in the
“CAN 300" or “CAN 400” manual. The application example is
structured for the CAN 400. The explanations can be applied to it
without any problem.

FB30 and FB37 are the blocks specially created for handling the
ERL PCS motor and they call the blocks of the CANopen Master
handling.

3.2 Init Drive (FB 37)

The INIT_DRIVE (FB 37) function block initializes all important
communication parameters of the drive.

CALL FB 37 , DB37
Activate:=M109.7

Node =2

Busy :=M111.5
Done I=M111.6
Error I=M111.7

ErrorNo :=MW112

Parameter Type Function
Activate IN BOOL Activation bit
Node IN INT Node ID
Busy ouT BOOL Flag bit for current function
Done ouT BOOL Flag bit for initialization complete
Error ouT BOOL Flag bit for error occurred
ErrorNo OUT {WORD | Error number of CANopen handling
blocks

The function block describes the following SDOs:
SDO 1800/2 = OxFF TPDO1 Transmission Type = Event

SDO 1800/3 =0 TPDOT1 Inhibit Time =0
SDO 1801/2 = OxFF TPDO2 Transmission Type = Event
SDO 1801/3=0 TPDO2 Inhibit Time =0
SDO 1802/2 =1 TPDO3 Transmission Type = Sync
SDO 1803/2 =1 TPDO4 Transmission Type = Sync

At the end of the process, the drive is put in operational mode
with “NMT start”.
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3.3

The INIT_HOMING (FB 30) function block activates the homing

Homing (FB 30, FB 31)

mode of the drive and transfers the necessary parameters.

CALL FB 30 , DB30

Activate :=M109.0

Node =2

HomeOffset =L#0

HomingAcceleration:=L#200

SpeedSwitchSearch :=L#500

SpeedZeroSearch :=L#500

QuickStopDecel :=L#150

Busy :=M111.0

Done I=M111.1

Error I=M111.7

ErrorNo I=Mw112

Statusword :=MW30

Parameter Type Function
Activate IN BOOL Activation bit
Node IN INT ; Node ID
HomeOffset IN DWORD - SDO 607C/0
HomingAcceleration | IN DWORD | - SDO 609A/0
SpeedSwitchSearch | IN DWORD - SDO 6099/1
SpeedZeroSearch IN DWORD - SDO 6099/2
QuickStopDecel IN DWORD - SDO 6085/0
Busy OUT ' BOOL Flag bit for current function
Done OUT | BOOL Flag bit for initialization complete
Error OUT BOOL Flag bit for error occurred
ErrorNo OUT | WORD | Error number of CANopen handling
blocks

Statusword OUT | WORD | Status word of the drive (from PDO1)

The HOMING (FB 31) function block performs a homing run.

CALL FB 31 , DB31

Node =2

HomePosition:=L#0

HomingMethod:=MW28

Activate 1=M109.1

Halt :=M109.2

Statusword :=MW30

Position :=MD32

Velocity :=MD36

Done :=M111.2

Error :=M110.7

Parameter Type Function

Node IN INT ; Node ID
HomePosition IN DWORD | Value for home position
HominMethod IN INT ; Homing mthod (= SDO 6098/0)
Activate IN BOOL Activation bit for homing start
Halt IN BOOL Activation bit for homing stop
Statusword OUT | WORD | Status word of the drive (from PDO1)
Position OUT WORD  Current position of the drive (from PDO3)
Velocity OUT  WORD | Current speed of the drive (from PDO4)
Done OUT |BOOL Flag bit “homing reached”
Error OUT BOOL Flag bit for error occurred

DS402 with CAN 300 / CAN 400
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34 Profile position (FB 32, FB 33)

The INIT_POSITION (FB 32) function block activates the profile
position mode of the drive and transfers the necessary

parameters.
CALL FB 32 , DB32
Activate :=M108.4
Node =2
ProfilevVelocity -=L#2000

ProfileAcceleration:=L#200
ProfileDeceleration:=L#100

QuickStopDecel :=L#150
Busy :=M110.4
Done :=M110.5
Error =M111.7
ErrorNo I=Mw112
Statusword :=MW30
Parameter Type Function
Activate IN BOOL Activation bit
Node IN INT ; Node ID
ProfileVelocity IN DWORD - SDO 6081/0
ProfileAcceleration | IN DWORD | - SDO 6083/0
ProfileDeceleration | IN DWORD | > SDO 6084/0
QuickStopDecel IN DWORD | - SDO 6085/0
Busy OUT BOOL Flag bit for current function
Done OUT  BOOL Flag bit for initialization complete
Error OUT |BOOL Flag bit for error occurred
ErrorNo OUT  WORD : Error number of CANopen handling
blocks
Statusword OUT ' WORD | Status word of the drive (from PDO1)

The POSITION (FB 33) function block performs positioning.

CALL FB 33 , DB33

Node =2

TargetPosition :=MD24

Activate :=M108.5

RelativPositioning :=M108.7

ImmediatePositioning:=FALSE

Halt :=M108.6

Statusword :=MW30

Position :=MD32

Velocity :=MD36

Done :=M110.6

Error =M111.7

Parameter Type Function

Node IN INT ; Node ID
TargetPosition IN DWORD | Target position
Activate IN BOOL Activation bit for homing start
RelativPositioning IN BOOL Control bit relative/absolute positioning
ImmediatePositioning: IN BOOL Control bit immediate positioning
Halt IN BOOL Activation bit for positioning stop
Statusword OUT | WORD | Status word of the drive (from PDOT)
Position OUT | WORD ' Current position of the drive (from PDO3)
Velocity OUT | WORD | Current speed of the drive (from PDO4)
Done OUT | BOOL Flag bit “position reached”
Error OUT | BOOL Flag bit for error occurred
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3.5

Profile velocity (FB 34, FB 35)

The INIT_VELOCITY (FB 34) function block activates the profile
velocity mode of the drive and transfers the necessary parameters.

CALL FB

Node

Activate

34

MaxProfileVelocity
ProfileAcceleration:=L#200
ProfileDeceleration:=L#100

, DB34

:=M108.0

=2

-=L#4500

QuickStopDecel :=L#150
Busy :=M110.0
Done :=M110.1
Error =M111.7
ErrorNo =Mw112
Statusword :=MW30
Parameter Type Function
Activate IN BOOL Activation bit
Node IN INT; Node ID
MaxProfileVelocity | IN DWORD - SDO 607F/0
ProfileAcceleration | IN DWORD ' - SDO 6083/0
ProfileDeceleration | IN DWORD | > SDO 6084/0
QuickStopDecel IN DWORD | - SDO 6085/0
Busy OUT |BOOL Flag bit for current function
Done OUT ' BOOL Flag bit for initialization complete
Error OUT BOOL Flag bit for error occurred
ErrorNo OUT | WORD | Error number of CANopen handling
blocks
Statusword OUT |WORD | Status word of the drive (from PDO1)

The VELOCITY (FB 35) function block activates a speed.

CALL FB 35 , DB35
Node =2
TargetVelocity:=MD20
Activate 1=M108.1
Halt =M108.2
Statusword 2=MW30
Position :=MD32
Velocity :=MD36
Done :=M110.2
Error I=M111.7
Parameter Type Function
Node IN INT ; Node ID
TargetVelocity IN DWORD ' Set speed
Activate IN BOOL Activation bit for homing start
Halt IN BOOL Activation bit for positioning stop
Statusword OUT WORD | Status word of the drive (from PDOT1)
Position OUT | WORD | Current position of the drive (from PDO3)
Velocity OUT | WORD | Current speed of the drive (from PDO4)
Done OUT | BOOL Flag bit “velocity reached”
Error OUT | BOOL Flag bit for error occurred

DS402 with CAN 300 / CAN 400
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3.6 Fault reset (FB 36)

The FAULT_RESET (FB 35) function block reset errors in the drive.
Whether there is a “fault” in the drive can be seen from the status
word (see also Ch. 3.9).

CALL FB 36 , DB37

Node =2

Activate :=M109.6

Statusword:=MW30

Done :=M111.4

Error I=M111.7

Parameter Type Function

Node IN INT ; Node ID
Activate IN BOOL Activation bit for homing start
Halt IN BOOL Activation bit for positioning stop
Statusword OUT | WORD | Status word of the drive (from PDOT)
Done OUT | BOOL Flag bit, fault state no longer present
Error OUT | BOOL Flag bit for error occurred

3.7 Example FC 1 (ERL_Test)

The functions of the handling blocks are triggered in FC1 by the
bits of input bytes 8 and 9. The input bytes are copied onto the
MB108 (in the OB1). The example can therefore also be used by
controlling MB108 without an input or test module.

At the start of FC 1, the cycle block FC 49 is called to fetch
telegrams received via the CAN bus or to execute transmit jobs.

The drive functions are activated with the following inputs and

flags:

1 8.0 (M108.0):
18.1 (M108.1):
1 8.2 (M108.2):

MD20

1 8.4 (M108.4):
1 8.5 (M108.5):
1 8.6 (M108.6):

MD24

1 8.7 (M108.7):

19.0 (M109.0):
19.1 (M109.1):
19.2 (M109.2):

MB28

19.6 (M109.6):
19.7 (M109.7):

Init Profile Velocity Mode (FB34)
Set Velocity (FB35)

Halt Velocity (FB35)

Target Velocity (FB35)

Init Profile Position Mode (FB32)
Activate Positioning (FB33)

Halt Positioning (FB33)

Target Position (FB33)
Relative/Absolute Positioning (FB33)

Init Homing Mode (FB30)
Activate Homing (FB31)
Halt Homing (FB31)
Homing Method (FB31)

Fault Reset (FB36)
Init Drive (FB37)
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3.8 Use with several drives

The function blocks can be called several times in succession for
different drives. Only the parameter node has to be adapted.

Please note that simultaneous activation of the “INIT_...” block
should be avoided because transmission of the SDOs executed in
the blocks cannot be performed simultaneously. These blocks
must only be called successively for each drive (node).

DS402 with CAN 300 / CAN 400 17



3.9 Content of the status word

The status word of the EPOS 24/5 is stored in MW30 in the
application example.

Bit Description PPM PVM HMM
15 Position referenced to home position
14 Refrash cycle of power stage
13 Operalion mode specific Following error Mot used Homing error
12 Operation mode specific Set-point ack Speed Homing attained
11 not used (Internal limit active)
10 Operation mode specific Target reached | Target reached | Target reached
) Remote (NMT operaticnal state)
8 Offset current measured
7 Warning
5] Switch on disable
5 Quick stop
4 Voltage enabled (power stage on)
3 Fault
2 Operation enable
1 Switched on
0 Ready to swiich on
State Statusword [binary] Description
Start 0 0 x000 0000 | Bootup
Mot Ready to Switch On 0 1 x000 0000 | The current offset will be measured
The drive function is disabled
Switch On Disabled 0 1 x100 0000 | The drive initialization is complete
The drive parameters may be changed
The drive function is disabled
Ready to Switch On 0 1 %010 0001 The drive parameters may be changed
The drive function is disabled
Switched On 0 1 %010 0011 The drive function is disabled
Refresh 1 1 x010 0011 Refresh power stage
Measure Init 1 1 %011 0011 The power is applied to motor
The motor resistance or the commutation delay is measured
Operation Enable 0 1 x011 0111 Mo faults have been detected
The drive function is enabled and power is applied to motor
Quick Stop Active 0 1 %001 0111 The quick stop function is being executed
The drive function is enabled and power is applied to motor
Fault Reaction Active 0 1 %000 1111 A fault has occurred in the drive
(disabled) The drive function is disabled
Fault Reaction Active 0 1 %001 1111 A fault has occurred in the drive
(enabled) The quick stop function is being executed
The drive function is enabled and power is applied to motor
Fault 0 1 x000 1000 | A fault has occurred in the drive
The drive parameters may be changed
The drive function is disabled
You will find more detailed explanations on the status and
control word in the “EPOS Firmware Specification” in Chapter 8.
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Notes
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