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Overview

1. Overview

1.1 About this Manual
This manual describes the local firmware of the @adh-DP/2.
CANopen-Implementation

The firmware controls the communication of CAN-llgevices via CANopen® protocol [1] with the
PROFIBUS-DP® (herein after referred to as PROFIBU® CANopen implementation supports
CANopen-slave functions and basic CANopen-mastectfans (START, SYNC, Heartbeat).

The CANopen-DP/2 supports cyclic PROFIBUS transdeording to PROFIBUS DP-VO0 [2] as well
as acyclic PROFIBUS transfers according to DP-\J1TBe cyclic PROFIBUS transfers are for process
data (PDOs) and the acyclic for the CANopen-paranstting (SDOS).

CAN- Layer 2
The firmware supports the communication on the GAN-on the level of CAN-Layer-2.

11-Bit and 29-Bit Identifier

The module CANopen-DP/2 supports 11-bit and 29BN identifiers (CAN2.0A/B).

The CANopen protocol CIA® 301 [1] supports 11-bidiidentifiers only, so the support of the 29-bit
identifiers is restricted to the CAN-Layer-2 furmsts.

1.2 Introduction into Functionality of the Firmware

The gateway simulates a slave device with a defim@ahber of input and output bytes to the
PROFIBUS. After the gateway has been configured G@éwh nodes can be addressed as PROFIBUS
slaves.

The PROFIBUS output bytes are transmitted to th&l®As. One to eight output bytes are assigned
to an TXxPDO by means of PROFIBUS data exchangaofgdty the output bytes can be cyclically
transmitted on the CAN bus.

RxPDOs are assigned to the input bytes on CAN 8Sldeeived CAN data is treated as input data by
the PROFIBUS.

Note:

m If the parameteBave PDO-Orientation is set to ‘yes’ in the parameter telegram, CAN
frames are transmitted with standard TxPDO-idearsfon the outputs and CAN frames
are received with standard RxPDO-identifiers onitipeits.
If the parameteHave PDO-Orientationis ‘no’ (default), the CAN frames are transmitfed
via RxPDO-identifiers and they are received via D&Ridentifiers.

The PROFIBUS station address is set directly atGA®&lopen-DP/2 module by means of coding
switches.
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Overview

1.3 Configuration via PROFIBUS-DP

The CANopen-DP/2 module is configured via the PRERF3. The Siemens SIMATIC Manager for
S7, forexample, can be used as a configuratidnti@oe, the gateway is assigned with logical medul
from which the CANopen Node-ID and the PDO-idestifiesult.

In the course of the configuration further paramseseich as the PLC address, data direction and data
length are assigned to the modules.
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Functionality of the local Firmware

2. Functionality of the Local Firmware

The following figure represents the functionalifytioe firmware.

PROFIBUS CAN
Slave CAN CAN
Address Direction | Byte-no. Identifier | Identifier
SO=no | SO =yes
0 RxPDO_a | TXPDO_a
1 RxPDO_a | TXPDO_a
2 RxPDO_a | TxPDO_a
3 RxPDO_a | TXPDO_a
4 RxPDO_a | TxPDO_a
output =
5 RxPDO_a | TxPDO_a
n RxPDO_k | TxPDO_k
Xa’_z n+1 RxPDO_k | TXPDO_k
PROFIBUS (coding : : CAN
switch) s g
0 TxPDO_b | RxPDO_b
1 TxPDO_b | RxPDO_b
2 TxPDO_b | RxPDO_b
3 TxPDO_b | RxPDO_b
input
m TxPDO_| | RxPDO_|
m+1 TxPDO_l | RxPDO_|

Fig. 1: Overview of functions of the CANopen-DP/2 firmware

Note:

m If the parameteBHave PDO-Orientation is set to ‘yes’ in the parameter telegram, CAN
frames are transmitted at the outputs with stan@i@aRDO-identifiers and CAN framgs
are received at the inputs with standard RxPDOtiflers.
If the parameteflave PDO-Orientation is ‘no’ (default), the CAN frames are transmitfed
via RxPDO-identifiers and they are received via D&Ridentifiers.

2.1 PROFIBUS-Slave Address

The CANopen-DP/2 device simulates a slave modulbb@PROFIBUS side. The slave address is set
by means of coding switches at the CANopen-DP/2eiAwitching on the module the hexadecimal
PROFIBUS address is requested. The settings habwe tthanged before switching the module on,
because changes are ineffective during operation.

The address range which can be sbexadecimal 03, to 7G, ordecimal 3 to 124. If an address is set
which is smaller than,3address 3 is valid. If an address is set whit¢arger than 7Cor larger than
124 (decimal), address 124 is valid.

The left coding switch (HIGH) is used to set theB4Swhile the LSBs are set by means of the right
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Functionality of the Local Firmware

coding switch (LOW) (refer to the hardware manuabhpter:”Setting of the PROFIBUS-Address via
Coding Switches”[3]).

Note:
The PROFIBUS-slave address canly be set via coding switches. ¢annot be
programmed by means of a class 2 master via thenemith ‘Set_Slave Address'.

2.2 User Data

The CANopen-DP/2-module is equipped with a VPC2ti-slave controller and simulates a total
of up to 240 bytes per data direction on the PRQMEB

During a PROFIBUS data exchange one to eight eaeh are assigned to a TxPDO or RxPDO.
Optionally the bytes, assigned to a Tx-ldentifeamn be transmitted cyclically on the CAN bus.

2.3 Watchdog

The firmware can be run with activated or deactdavatchdog. It is recommendable, though, to run
it with activated watchdog.

2.4 Diagnostics

The status of the LED displays and the DP-slavgrdiatics can be used for diagnostics. The module
supports five device-related diagnostic-bytes dnthe heartbeat function is used 16 additional
identifier-related diagnostic-bytes.

The diagnostics will be described in more detaipage 14.

2.5 Parameter Telegram (CAN Bit Rate)

In addition to the seven standard bytes of theigardtion, the CANopen-DP/2 module supports 16

device-specific bytes. Here, the DP master cangsharng. the CAN bit rate. Setting the bit rate by
means of the parameter telegram is described am 2&g

2.6 Global-Control Services (FREEZE, SYNC, UNSYNC)

The Global-Control services are not yet implemented

2.7 PROFIBUS-DP Profiles

The PROFIBUS-DP profiles are not being supported ye
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Implementing and Diagnostics

3. Implementing and Diagnostics

3.1 Prerequisites for Implementation

This chapter describes the implementation of thé&@#en-DP/2 module at a PROFIBUS which is
controlled by a Siemens SIMATIC-S7-300 or S7-400.

In order to be able to implement the module asrdest here, you need the configuration program
‘SIMATIC-Manager’ with the tool ‘HW-configurator’.

Note:

m Configure the CANopen-DP/2 module absolutely fivgh the PLC via the SIMATICH
Manager as described in chapter: “5.1 Course offiQamation via the SIMATIC
Manager”. Only after the configuration is carriad,ahe CANopen-DP/2 module can pe
identified as CAN device!

3.2 Implementation
3.2.1 Procedure

Please make the following steps to implement thduie

1 Install and wire the CANopen-DP/2 module (PROFIB@8&wer supply, CAN bus, seg
hardware manual).

5 Set the PROFIBUS address of the CANopen-DP/2 neodal coding switches
(HIGH = higher order bits, LOW = low-order bits )

3 Connect the PROFIBUS connector to the PROFIBUSfaxte of the CANopen-DP/2
module.

4 Configure the settings of the CANopen-DP/2 modnlthe PLC via the SIMATIC
manager
Switch on the power supply for the CANopen-DP/2.

5 Now the module has to run.
The CANopen-DP/2 module is now automatically comfegl via the PLC.
Note:
Take into account that in particular the CAN bterand the module ID (CANopen) myst
be set via the PROFIBUS.
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Implementing and Diagnostics

3.2.2 Start-Up

After switching on the power supply, the CANopen/®module starts automatically. It does not have
its own mains switch.

During start-up the LEDs “E” (PROFIBUS-DP statusidd'D” (Profibus-DP data exchange) are
flashing. The PROFIBUS address set via the codwtgles is read in.

The CANopen-DP/2 receives projection data from@ffemaster and evaluates the specifications in
them. If the projection complies with the structuhee CANopen-DP/2 device starts the data transfer.

3.2.3 Data Transfer

If the CANopen-DP/2 device is configured, aftertstgp the CANopen-DP/2 unit transmits on the CAN
bus a message with the data content '0' on eve@/ddlined as output. Thus the PDOs are initialised
with the value '0'".

After that the data transfer starts automaticaflyhe PLC master changes transmission data of an
output, the data is transmitted from the CANoperZDRodule to the CAN bus. If the CANopen-DP/2
module receives data on the CAN bus, then it pew/itie data for the PLC master.

The configuration is described in chapter: “ 5. 3@ of Configuration via the SIMATIC-Manager”
from page 24.
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Implementing and Diagnostics

3.3 Diagnostics via LED Indication

The function of LEDs has been defined by the firmevén normal operation at least one of the four
LEDs is flashing or constantly on.

The flash sequences which are listed in the folhgwable are repeated about every six seconds.

: PROFIBUS-DP Data Exchange
: PROFIBUS-DP Status

: Power LED

: CAN Bus Status

Fig. 2: Position of the LEDs
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Implementing and Diagnostics

3x long flash

(morse signal ‘O’)

short-long-long

CAN warning (‘W)

LED Function Status Meaning Error handling
b PROFIBUS- | off no data exchange -
(green) data on data exchange via |
exchange PROFIBUS
off PROFIBUS OK -
the connection to the DP master has fai
check the PROFIBUS connection
1x short flash looking for bit rate | (fault in wiring in PROFIBUS cable, sho
circuit, terminating impedance in wrong
position ?)
E PROFIBUS- - - - —
(red) DP status | 2x short flashes bit rate is monitored|  check the PIBOIS address specified
parameter telegram is faulty.
3x short flashes waiting for parameter | Diagnostics via SIMATIC-Manager or
telegram system function SFC13 (DPNRM_DG)
(see chap. 3.4)
configuration telegram is faulty.
axshort flashes waiting for Diagnostics via SIMATIC-Manager or
configuration telegranpsystem function SFC13 (DPNRM_DG)
(see chap. 3.4)
on malfunction internal error
off initialization not )
b completed
(green) Power initialization
on completed -
successfully
off no power supply check the 24 V power supply
1x short flash E:n?o'\:sirrs?r nal ‘E)
C CAN bus 9 malfunction on CAN bus
(green) status CAN off check the wiring and the bit rate,

see also hardware manual

on

CAN bus OK

Table 1: LED status

ed,

—

CANopen-DP/2
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Implementing and Diagnostics

3.4 Slave Diagnostics

In addition to the six diagnostic bytes predefimestandard DIN EN 19245, part 3, the CANopen-DP/2
supports five further device-related diagnostie@byand when using the heartbeat function 16 further
identifier related diagnostic bytes.

The slave diagnostic can be requested by the follpyunction components:

Automation device family Number Name
SIMATIC with IM 308-C FB 192 FB IM308C
SIMATIC S7/M7 SFC 13 | SFC DPNRM_DG

Table 2: Function component for requesting the slave diafjno

3.4.1 Diagnostic Bytes 1...6

The assignment of these diagnostic bytes has lvedafined in standard DIN EN 19425, part 3. Below,
the status messages will be described in considerat the CANopen-DP/2 module.

The following designations will be used for this:

Byte number Status-byte designation

station status 1

station status 2

station status 3

master-PROFIBUS address
manufacturer-identification high byt
manufacturer-identification low byte

1%

OO WNPE

Table 3: Diagnostic bytes 1...6
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Implementing and Diagnost

ics

3.4.1.1 Station Status 1

Station status 1 contains error messages of thdde. If a bit is ‘0’, no error applies. A bit get‘'1l’
signalizes an error.

O

another master.

Bit Error message if bit = ‘1’ Error handling
- correct PROFIBUS address set at the
CANopen-DP/27?
0 DP slave cannot be addressed by the bus connector correctly wired?
master - power supply available at CANopen-DP/2?
- power off/power on executed at CANopen-
DP/2 in order to read in DP address?
1 DP slave is not yet ready for data | - wait until the CANopen-DP/2 has completed
exchange start up
The configuration data transmitted| - check whether the station type and the
2 | from DP master to DP slave do not CANopen-DP/2 structure have been correctly
correspond to the DP slave structuye. entered via the configuration tool
3 The slave has got external diagnogtic request and evaluate external diagnostic dat
data.
4 The requested function is not being - check projecting
supported by the DP slave.
5 DP master cannot interpret the - check bus structure
response of the DP slave.
6 | Wrong setting. - evaluate diagnostic bytes 10 dnd 1
- this bit is always ‘1’, if you, e.g., just accabke
CANopen-DP/2 by means of a PG or anothe
2 DP slave has already been set by DP- master.

The PROFIBUS address of the setting mastg
in the diagnostic byte ‘Master-PROFIBUS
address’.

Table 4: Bits of station status 1

CANopen-DP/2
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Implementing and Diagnostics

3.4.1.2 Station Status 2

Station status 2 contains status messages to tisald® If a bit is ‘1’, the corresponding message
active. A bit set to ‘0’ signalizes an inactive rsage.

Bit Error message if bit = ‘1’

0 DP slave has to be set again.

A diagnostic message occurred. The DP slave capsyate until the error has been
removed (static diagnostics).

This bit is always ‘1'.

The watchdog for the CANopen-DP/2 is activated.

DP-slave has received freeze command.

DP-slave has received SYNC command.

This bit is always ‘0’

N |ojlo bW (N

DP-slave is deactivated.

Table 5: Bits of station status 2
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Implementing and Diagnostics

3.4.1.3 Station Status 3

Station status 3 is reserved and without signitteaior the CANopen-DP/2.

3.4.1.4 Diagnostic Byte 4: Master-PROFIBUS Address

The PROFIBUS address of the master, which wasastéd set the DP slave and has got reading and
writing access to the DP slave, is stored in thte b

3.4.1.5 Diagnostic Bytes 5 and 6: Manufacturer Iddification

The manufacturer identification has been codedtwtobytes. For the CANopen-DP/2 module the
designatiorD98E, is returned.
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Implementing and Diagnostics

3.4.2 External (Device Related) Diagnostic Bytes

The CANopen-DP/2 module supports diagnostic byted 71 for module-specific diagnostic messages.

Diagnostic .
bytes Meaning
1..6 defined in the PROFIBUS specification (seeiongs chapter)
2 length specification for module-specific diagnostitormation
(here always 5)
3 header byte: bits 0...5 contain the block lengttuiding header
(here always 4)
9 DP service (SAP) which led to error
depending on status of byte 9:
byte 9 = 30} setting (SAP61) faulty, byte 10 contains the nundfe¢he
10 faulty setting byte
byte 9 = 3E configuration (SAP62) faulty, byte 10 contains thaenber of
the faulty PROFIBUS module (= address of the siteddLC
module)
depending on status of byte 9:
byte 9 = 30} setting (SAP61) faulty, byte 11 shows the PROFIBhkster
with the correct values
byte 9 = 3E configuration (SAP62) faulty
3 wrong length
correct: length = word 1 ... 16
11 byte 1 ... 32
4 only one byte has been specified for identifier
5 format specification is missing
6 wrong identifier
7 Node-ID conflict: the Node-ID of another CANopen
module, which is determined by the selection ofdlo¢ and
the Node-ID of the CANopen-DP/2-Gateway are idextic
8 wrong PDO length selected

Table 6: Module-specific diagnostic bytes
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Implementing and Diagnostics

3.4.3 Identifier Related Diagnostic Bytes

The CANopen-DP/2 unit uses the diagnostic bytes Z3tfor heartbeat-diagnostic messages.

Diagnostic

Byte Meaning

1..6 defined in the PROFIBUS specification (see@uéng chapters)

7 =51, (identifier related diagnostics, length 17 bytes)

status of the heartbeat for CANopen node with Nidwle-1... Node-ID = 8:
bit 0: heartbeat-status Node-ID = 1
8 bit 1: heartbeat-status Node-ID = 2

bit 7: heartbeat-status Node-ID = 8

status of the heartbeat for CANopen-node with Niile-9... Node-ID = 16:
bit 0: heartbeat-status Node-ID = 9
9 bit 1: heartbeat-status Node-ID = 10

bit 7: heartbeat-status Node-ID = 16

status of the heartbeat for CANopen-node with Nidle-121... Node-ID = 128:
bit 0: heartbeat-status Node-ID = 121

23 bit 1: heartbeat-status Node-ID = 122
bit 6: heartbeat-status Node-ID = 127
bit 7: reserved

Table 7: Identifier related diagnostic bytes

Value of the

heartbeat status bit Meaning

0 Participant is not available or participant isikkde and takes part
in heartbeat.

1 Participant is available but heartbeat failed.
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3.5 Identification

The hard- and software status of the CANopen-D&be requested by means of the so called 1&MO
services (ldentification & Maintenance). This canrbade by a sequence of DPV1-write- and read
services (see chapter 6.6) or by requesting thesstd the module with the hardware configurator.
Therefor select the connected CANopen-DP/2 in th@lware-configurator and in menu "PLC",
"Module Information”. The following window is shown

@ Module Information - CANopen-DP/2 _ o =] 4|
Bath: Icode\SIMATIC 3001 ACPU 317-2 PNADP Operating mode of the CPU: <E» RUM
K
F Slave Diagnosticsl |dentification I
Drescription: CaMopen-DP/2 System |dentification: PROFIBUS DF
Marne: CaMNopen-DP/2
Versian: Order Mo.# Description | Component | Wersion |
C.2303.02 Hardware 3
.- Firrmweare Y¥1.41.0
DF master system: 1 Address: | 8188
Station: 17
Status: Module available and o k. =]
I
Close I Update | Frint.... | Help |

Fig. 3: Module Information/General

With Module Information/General the hardware- and firmware versions can be read.
To read the serial number choose thel tehtification.

@ Module Information - CANopen-DP/2 _ o =] 4|
Path: Icodp'I'I\SIMATIC 3001 ACPU 317-2 PNADP Operating mode of the CPU: <E» RUM

Status: QK

Generall DF Slave Diagnostics

— Module information
FLE name:

I adule name:

Irstallation date;
Module revision counter: 1]
Additional it ation:

— Manufacturer information
M anufacturer's description 2445
Serial umber: AGOOO3ES
Capyright enti: .-

Profile:

Profile details:

Close I Update | Frint.... | Help |

Fig. 4: Modul e Infor mation/ldentification
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GSD File

4. GSD File

Below, the GSD file (Device Master Data File) oé tBANopen-DP/2 module has been printed. The
specification printed here are for orientation. Bee is the data contained in the GSD file
codp098e.gsd., included in the product package.

; (c) esd electronic system design GmbH Hannover

; PROFIBUS-DP Geraetestammdatei

; Version: 1.8

; V1.1
; V1.2
; V1.3
; V14
; V1.5
; V1.6
; V1.7
; V1.8

; Autor: Ulrich Hartmann
; Erstellungsdatum:

V1.0 01.03.2005 uh

11.05.2005 uh Heaatheonfiguration added

03.06.2005 uh C1_Rese_Timeout and SDO Timeout changed to 10s
29.01.2007 uh nevgfislave pdo'

05.06.2008 uh TxPDyale

08.05.2009 uh Iddagfion & Maintenance added;

30.12.2010 uh Datarter added

22.11.2012 uh Moddfset corrected, Firmware version updated
04.01.2013 uh Chanfygchew CANopen-DP/2

#PROFIBUS_DP
;--- Kapitel 2.3.2
GSD_Revision
Vendor_Name
Model_Name
Revision
Revision_Number
Ident_Number
Protocol_Ident
Station_Type
FMS_supp

Software_Release
9.6_supp
19.2_supp
;31.25_supp
45.45_supp
93.75_supp
187.5_supp
500_supp
1.5M_supp
3M_supp
6M_supp
12M_supp
MaxTsdr_9.6
MaxTsdr_19.2
;MaxTsdr_31.25
MaxTsdr_45.45
MaxTsdr_93.75
MaxTsdr_187.5
MaxTsdr_500
MaxTsdr_1.5M
MaxTsdr_3M
MaxTsdr_6M
MaxTsdr_12M
Redundancy
Repeater_Ctrl_Sig

24V_Pins
Bitmap_Device

Bitmap_Diag
Bitmap_SF

Hardware_Release

; Art des Parameters

; (M) Mandatory (zwingend notwendig)

; (O) Optional (zus6tzlich m+glich)

; (D) Optional mit Default=0 falls nicht vorhanden

; (G) mindestens einer aus der Gruppe passenc@prechenden Baudrate

Allgemeine DP-Schluesselvieer--

=5 ; (M ab GSD_Revision 1) (Unsigned8)

= "esd" ; (M) Herstellername (Visiblei® 32)

="CANopen-DP/2" ; (M) Herstellerbezeiohg des DP-Geraetes (Visible-String 32)
="V1.0" ; (M) Ausgabestand des DP-Geragtésible-String 32)

=8 ; (M ab GSD_Revision 1) (Unsighét bis 63)) (1234)

= 2446 ; (M) Gerdtetyp des DP-Gerdtassighed16)

= ; (M) Protokollkennung des DP-Géea O: Profibus-DP (Unsigned8)
= ; (M) DP-Geraetetyp 0: DP-Slavedigned8)

=0 ; (D) kein FMS/DP-Mischgeraet (Bonjea
="V1.0" ; (M) Hardware Ausgabestes DP-Geraetes (Visible-String 32)
="Vi.0" ; (M) Software Ausgabesdtdes DP-Geraetes (Visible-String 32)

1 ; (G) 9,6 kBaud wird unterstuetzt
1 ; (G) 19,2 kBaud wird unterstuetzt
; fuer Gateway CAN-CBM-DP nicht magy(1234)
; (G ab GSD_Revision 2) 45,45 kBaiud unterstuetzt
; (G) 93,75 kBaud wird unterstuetzt
; (G) 187,5 kBaud wird unterstuetzt
1 ; (G) 500 kBaud wird unterstuetzt
1 ; (G) 1,5 MBaud wird unterstuetzt
1 ; (G ab GSD_Revision 1) 3 MBaudiwinterstuetzt
1 ; (G ab GSD_Revision 1) 6 MBaurbwinterstuetzt
1 ; (G ab GSD_Revision 1) 12 MBaudlwnterstuetzt
60 ; (G)
60 ;1 (G)
15 ; fuer Gateway CAN-CBM-DP niafteglich (1234)
60 ; (G ab GSD_Revision 2)
60 ; (G)
60 ;1 (G)
100 : (G)
150 ;1 (G)
250 ; (G ab GSD_Revision 1)
450 ; (G ab GSD_Revision 1)
800 ; (G ab GSD_Revision 1)
; (D) keine mathnte Uebertragungstechnik
; (D) R3ignalpegel (CNTR-P) Pin 4 des 9pol. SUB-D
sricht vorhanden  1: RS 485 2: TTL
; (D) Bedeutung der 24V Pins des 990B-D (Pin 7 24V; Pin 2 GND)
; 0: nicht angeschlossen  1: Input  2: Output
; Implementation_Type = "Visible-String" ; (1234)
"CDPS00_N"; (O ab GSD_Revision 1)
"CDPS00_D" ; (O ab GSD_Revision 1)
"CDPS00_S"; (O ab GSD_Revision 1)

nn
o ©o

n
o
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;--- Kapitel 2.3.4  DP-Slave-bezogene Schlueasefter ---

Text(0)="1000 kbit/s"
Text(1)="666.6 kbit/s"
Text(2)="500 kbit/s"
Text(3)="333.3 kbit/s"
Text(4)="250 kbit/s"
Text(5)="166 kbit/s"
Text(6)="125 kbit/s"
Text(7)="100 kbit/s"

Text(8)=" 66.6 kbit/s"

Text(9)=" 50 kbit/s"

Text(10)=" 33.3 kbit/s"

Text(11)=" 20 kbit/s"

Text(12)=" 12.5 kbit/s"

Text(13)=" 10 kbit/s"
EndPrmText

PrmText=2

Text(0)="No"

Text(1)="Yes"

EndPrmText

PrmText=3

Text(0)="Yes"

Text(1)="No"

EndPrmText

ExtUserPrmData=1 "CAN-Bitrate"
Unsigned8 6 0-13
Prm_Text_Ref=1
EndExtUserPrmData
ExtUserPrmData=2 "Communication Window"
Bit(7) 0 0-1

Prm_Text_Ref=2
EndExtUserPrmData
ExtUserPrmData=3 "Slave PDO orientation"
Bit(6) 0 0-1

Prm_Text_Ref=2
EndExtUserPrmData
ExtUserPrmData=4 "Heartbeat Configuration"
Bit(5) 0 0-1

Prm_Text_Ref=2
EndExtUserPrmData
ExtUserPrmData=5 "RTR-Frames"
Bit(4) 0 0-1

Prm_Text_Ref=3
EndExtUserPrmData
ExtUserPrmData=6 "CANopen-Slave"
Bit(3) 0 0-1

Prm_Text_Ref=2
EndExtUserPrmData

Freeze_Mode_supp =0 ; (D) Der Freeze-Mode wirdtniokerstuetzt

Sync_Mode_supp =0 ; (D) Der Sync-Mode wird niafitenstuetzt

Auto_Baud_supp =1 ; (D) Die Automatische Baudratkennung wird unterstuetzt
Set_Slave_Add_supp =0 ; (D) Die Slave-Adresse kanmMaster nicht gesetzt werden
;User_Prm_Data_Len =9 ; (D) Hoechstlaenge von Pseameter-Daten
;User_Prm_Data=0x00,0x06,0x00,0x00,0x00,0x00,0xff,0xff ; (O) User-Parameter-Daten ( byte 7 -)15

Min_Slave_Intervall =6 ; (M) Minimaler Abstand zwisen 2 DDLM_Data_Exchange-Aufrufen (xx * 100us)
Modular_Station =1 ; (D) 0: Kompaktstation 1: Mdahe Station

Max_Module =244 ; (M falls modulare Station) Hoetelmzahl der Module einer Modularen Station
Max_Input_Len =240 ; (M falls modulare Station)ddbstlaenge der Eingangsdaten einer ModulareroStati
Max_Output_Len =240 ; (M falls modulare Station)ddbstlaenge der Ausgangsdaten einer ModularemoStati
Max_Data_Len =465 ; (O nur falls modulare Stati@npesste Summe der Ein- und Ausgangsdaten eingulten Station in Bytes
DPV1_Slave =1 ; supports DPV1

Ident_Maintenance_Supp =1 ; 1&M Data supported

C1_Max_Data_Len =240 ;

C1_Response_Timeout =1100 ; Timeout = 1100 * 10rhés=

C1_Read_Write_supp =1 ;

C1_Read_Write_required =0

Diagnostic_Alarm_supp =0 ;

Process_Alarm_supp =0 ;

Pull_Plug_Alarm_supp =0 ;

Status_Alarm_supp =0 ;

Update_Alarm_supp =0 ;

Manufacturer_Specific_Alarm_supp =0 ;

Extra_Alarm_SAP_supp =0 ;

Module= "Empty" 0x00

1

EndModule

Max_Diag_Data_Len =24 ; max. 24 Byte Diagnosedaten

Modul_Offset =1 ; (D ab GSD_Revision 1) erste Stésgmummer

Max_User_Prm_Data_Len =20

PrmText=1
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ExtUserPrmData=7 "CANopen-Master"

Bit(2) 0 0-1

Prm_Text_Ref=2

EndExtUserPrmData

ExtUserPrmData=8 "Start-Frame"

Bit(1) 0 0-1

Prm_Text_Ref=2

EndExtUserPrmData

ExtUserPrmData=9 "Page-Mode"

Bit(0) 0 0-1

Prm_Text_Ref=2

EndExtUserPrmData

ExtUserPrmData=10 "ModulelD"

Unsigned8 1 1-127

EndExtUserPrmData

ExtUserPrmData=11 "WakeUp Time (0=0ff, 255=Defdult)
Unsigned8 255 0-255

EndExtUserPrmData

ExtUserPrmData=12 "Sync Time (0=0ff, 65535=Def4ult)
Unsigned16 65535 0-65535
EndExtUserPrmData

ExtUserPrmData=13 "Heartbeat Consumer Time (0=0ff)"
Unsigned16 0 0-65535

EndExtUserPrmData

ExtUserPrmData=14 "Heartbeat Producer Time (0=0Off)"
Unsigned16 0 0-65535

EndExtUserPrmData

ExtUserPrmData=15 "SDO Timeout"

Unsigned16 1000 1-10000

EndExtUserPrmData

ExtUserPrmData=16 "MPDO Identifier"
Unsigned16 385 385-1791

EndExtUserPrmData

ExtUserPrmData=17 "TxPDO cycle Time (0=0ff)"
Unsigned16 0 0-65535

EndExtUserPrmData

ExtUserPrmData=18 "Rx-Counter"

Bit(0) 0 0-1

Prm_Text_Ref=2

EndExtUserPrmData

ExtUserPrmData=19 "Tx-Counter"

Bit(1) 0 0-1

Prm_Text_Ref=2

EndExtUserPrmData
Ext_User_Prm_Data_Const(0)=0x80,0x00,0x00,0x06,Mx@D,0x00,0x00, 0xff,0xff,0xff,0x00,0x00,0x00,0x0803,0xE8,0x01,0x81,0x00
Ext_User_Prm_Data_Ref(3)=1
Ext_User_Prm_Data_Ref(4)=2
Ext_User_Prm_Data_Ref(4)=3
Ext_User_Prm_Data_Ref(4)=4
Ext_User_Prm_Data_Ref(4)=5
Ext_User_Prm_Data_Ref(4)=6
Ext_User_Prm_Data_Ref(4)=7
Ext_User_Prm_Data_Ref(4)=8
Ext_User_Prm_Data_Ref(4)=9
Ext_User_Prm_Data_Ref(5)=10
Ext_User_Prm_Data_Ref(6)=17
Ext_User_Prm_Data_Ref(19)=18
Ext_User_Prm_Data_Ref(19)=19
Ext_User_Prm_Data_Ref(8)=11
Ext_User_Prm_Data_Ref(9)=12
Ext_User_Prm_Data_Ref(11)=13
Ext_User_Prm_Data_Ref(13)=14
Ext_User_Prm_Data_Ref(15)=15
Ext_User_Prm_Data_Ref(17)=16

Slave_Family = 9@CANopen@V01
:OrderNumber ="C.2909.02"
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5. Cyclic PROFIBUS Data Transfer to CANopen

The CANopen-DP/2 device is configured via the PREDFS. This chapter describes the configuration
of the cyclic PROFIBUS data transfer of processadattween PROFIBUS and CAN. Acyclic
PROFIBUS data transfers can be performed as wgllfax the parameter passing. They are described
from page 44 on.

5.1 Course of Configuration via SIMATIC Manager
Please follow the steps below to configure the CA&BDP/2 device:
1. Select CANopen-DP/2
Select mentdardware Catalogue and thereAdditional Field Devices andGateway.

Select CANopen-DP/2 there.

2. Set PROFIBUS address
Set the PROFIBUS address as described in chaftdrd&n page 25.

3. Parameter Telegram (set CAN bit rate, general cdiguration and CANopen module ID)
Configure the settings by means of the paramdtsgriam as described in chapter 5.1.2 on page 26.

4. Assignment of the Slots and setting the CANoperode-1D
Assign the slots as described in chapter 5.1.3age 35.

5. Configuration of the Slots (PLC address)
Configure the slots as described in chapter 5.4.gage 37.

6. Save settings on hard disk
Save the settings as described in chapter 5.1paga 37.
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5.1.1 Set PROFIBUS Address

A window opens in which you have to specify the FREMS station address.

Attention!

Thehexadecimal address set at the coding switches has twbeerted into adecimal
value and entered here!

[EIHw Config - [SIMATIC 300(1) (Configuration) -- dpvitest] B :': : _ =] x|

@l Ststion Edi Insert FLC Yiew Options Window Help == ]
D[22 %) @ o] djal[@e] 2] el
7 = ]
e
1 PS 307! a Profie:  [Standard =l
2 CPU 31 @ ET 2008
2 Liretly PROFIBUS(1): DP-Mastersystem (1] @ (1 ET 2008P
X2 PNHO =] ET 200L
3 @3 ET 200M
4 @ ET 2008
5 - ET 2008
= | (] ET 200U
B ET 200%
(] Funklionsbaugruppen
Properties - PROFIBUS interface CANopen-DP/2 il x| G3-(88 IDENT
—— 2] ‘TI IPC
Parameters @ NC
fenea | -] Netzkomponenten
(] Regler
Address: 17 ’I = -] Schakgerste
_I_I @ Sensorik
I e H @] SIMADYN
Transmission rate: 1.5 Mbps B SIMATIC
SJ =0 :7 ‘(TI SIMODRIVE
Subnet: v; é g:mg\FtkEFﬁ!T
;.ilol ot MemOKEd How | - | 5 0 SINAMICS
2 - = & SIPOS
3 Properties... I - =] Weitere FELDGERATE
All' = = 1/0
e ‘ Delete | B =+ Gateway
3 (2] ={1) CANopen
4 | = vol
5 g CANopen-DF/2
5 : [+ @ DP/DP Coupler
: B 5
8 |-
9 | i)
| —— = [ = .
11
Press F1 to get Help. s ]y

Fig. 5: Setting the PROFIBUS address of the CANopen-DP/2
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5.1.2 Parameter Telegram

The module ‘DP slave’ is now automatically inseriethe configuration window.
Settings can be changed by means of the paramettgram.

The parameter setting of the DP-Slave can be dotteeiProperties window. To open the Properties
window double click the header of the DP-slave windhere (17) CANopen-DP/2’).

21w Config - [SIMATIC 300(1) (Configuration rrtee] - 1o x|
W station Edit et PLC Yiew Options Window Help &8l x|
e e T =T
b oix|
Find: | nﬂ: nﬂ
f B 2
1 [ Ps307i~ = ¥ PAOFIEUS DF
2 [Elcru3t 22 PROFIBUS-PA
g { ﬁ;%?" — PROFIBUS(1}: DP-Mastersystem [1] E E%”AFT'TCE;U‘U”
; -
3 & [l SIMATIC 400
4 [l SIMATIC PC Based Control 300/400
-8, SIMATIC PC Station
2 -~ Ethernet{1} PROFINET-ID-System [100) a
Properties - DP slave x|
General  Parameter Assignmert
1 Value B o
4 2] cangitrate 1000_Kbitfs
(2] Communication Window o -
|-[Z] Slave PDO orientation o
4m|= | (17) canopenDR/2 (2] Heartheat Configuration Ho
2] RTR-Frames Ves
sit| [ oriD Drdler Number / Designation | Addhess | 2] caniopen-giave o
i 67 Universal module 0.3 | ] CANoper-Master Ves
2 131 Universal module 0 L] stert-Frame o
3 7 Dniversal module 412 |E] Fage-Made m
[l 3 Dniversal module 4 | E] Maduein 1
5 9 Driversal module ] L] TxPDO cycle Time (0=0fF) ]
5 05 Dniversal module B [ ] Rx-counter Ves
7 L[] Tx-Counter Yes
8 | [Z] wakelp Time (0=0FF, 255=DeFaul) 255
El (2] Sync Time (D=Cff, 65535=Default) 65535
10 |-[Z] Heartheat Cansumer Time {0=0Ff) [ L.
n |- [] Heartheat Producer Time (0=0fF) [
12 (] 500 Timeout 1000 -|
3
Pl
17
18
18
20
2
22
23
2
o
3
27
28
=]
Enl
Eil PROFIBUS DP slaves for SIMATIC 57, M7, and C7 [deubuted 1ack] ¢
32 2
k& =
Press F1 ko get Help, [ 4

Fig. 6: Setting the parameters in the DP-slave propentiiedow

Page 26 of 100 Software-Manual » Doc. No.: C.2909.21 / Rev. 1.0 CANopen-DP/2



Cyclic PROFIBUS Data Transfer

Description of Parameters:

CAN-Bitrate

Communication Window:

(CW)

Slave PDO Orientation:

(SO)

Heartbeat Configuration:

(HC)
RTR-Frames.
(NR)

CANopen-Slave:
(CS)

CANopen-Master:

(CM)

Start-Frame:
(AS)

Page-Mode:
(PM)

For the bit rate the following selections can be nae:

Bit rate [Kbit/s] Bit rate [Kbit/s]
1000 100
666,6 66,6

500 50
333,3 33,3
250 20
166 12,5
125 10

Table 8: Setting the bit rate in 14 levels

This parameter activates the Communication Windbis .described
in detail on page 76.

If this parameter is ‘yes’, CAN frames with staraidixPDO-
identifiers are transmitted via the outputs andNcffames with
standard RxPDO-identifiers are received via theliggsee table 16
page 36).

If the parameter is ‘no’ (default), CAN-frames wRRPDO-identifiers
are transmitted and CAN-frames with TxPDO-identfiare received

This parameter activates or deactivates the cordigun of the
Heartbeat monitoring and generation. It is desdribaletail on page
30.

Transmit RTR-frames for the Rx-identifiers configdr via
PROFIBUS.

Configure gateway as CANopen slave.

Configure gateway as CANopen master.

After wake-up time (in seconds) has expired, atsh@me is
transmitted, if the gateway is a master (autostart)

Activate Page-Mode.
Page mode is described in detail in the CAN-DPf&wre manual [4]

CANopen-DP/2
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Example for permissible combinations of the paramedrs:

CW | O

HC

NR

CS [ CM

AS | PM

Description

X | yes

no

yes

yed no

after wake-up time the module automatically
transmits128 dec + Module-No. and is in ‘Pre-
Operational’ status

after a start frame has been received: transmis
of Tx-PDO, transmit RTR-frames on PDO-RxIg
If parameteiSO is ‘yes’, CAN-frames with
standard-TxPDO-ldentifiers are transmitted via
the outputs and CAN-frames with standard-
RxPDO-identifiers are received via the inputs.

Sio

X | yes

no

no

yes| no

after wake-up time the module automatically
transmits128 dec + Module-No. and is in ‘Pre-
Operational’ status

after a start frame has been received: output g
TxId

If parameteiSO is ‘yes’, CAN-frames with
standard-TxPDO-Identifiers are transmitted vid
the outputs and CAN-frames with standard-

RxPDO-identifiers are received via the inputs.

no

yes

nol vyes

no ng

output of PDO-RxId after wake-up time
transmit RTR-frames on PDO-TxId

no

no

no| yes

no no| -

after wake-up time, output of PDO-RxID

yes/
no

yes

no | yes

ye§ nq

after wake-up time start frame, output of PDO-
RxID, transmit RTR-frames on PDO-TxId

X no

yes/
no

no

no | yes

yes| no

after wake-up time start frame, output of PDO-
RxID

X... status of the parameter without meaning here
Table 9: Example for permissible settings

Module-1D:

TXPDO cycle Time:

Node-ID of the Gateway as CANopen-node.
The Node-ID under which the gateway is addressedtisia this byte.
Value range: 1 ... 127 (decimal)

The CANopen-DP/2 unit can optionally transmit @hfigured Tx-
PDOs (see chapter 5.2) cyclically. ThePDO cycle Time has to be
entered in milliseconds as a decimal value.

Value range o
Parameter [dec] in [ms] Description
TXPDO 0 No cyclic transmissions
cycle Time 1...65535 cycle time in milliseconds (1...65535 ms)

Table 10: Function of parametdixPDO cycle Time
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RX-Counter=yes.

Tx-Counter=yes:

Wakeup Time:

In the last byte of the input module an 8-bit deuns counted up for
each received CAN message on this identifier. thteah the length for
each configured CAN message must be increasedday on

If for example a message with 8-byte data lengéti Sle received, in the
input windowProperties DP- Save the entry must blength = 9.
Hereby the receipt of each message, even if ttaedich not change, can
be monitored.

In the last byte of the output module a byte sereed, in which e.g. a
counter can be counted up. With each change ofbtes the CAN
message is sent, even if the data were not chaAgghere the length
of the CAN message configured must be increasaxhby

If for example a message with 8-byte data lengtill fe sent, in the
input windowProperties DP- Save the entry must blength = 9.

The counter byte will not be sent.

Via the parameteWakeup Time a delay in seconds is specified. It
determines the time a module has to wait after SIREor power-on,
before it starts to transmit data on the CAN bus.

The Wakeup Time specified here, overwrites the value of Wakeup
Time stored previously in the CANopen-DP/2 gatewaw walue not
equal ‘255’ was specified. If ‘255’ is specifiethetvalue stored in the
gateway will be used.

If parameteiWakeup Time is set to ‘0", the module does not wait, but
starts the transmission of data as soon as thegvarkable.

TheWakeup Time is specified as a decimal value, here.

Value range o
Parameter [dec] in [s] Description
0 Wakeup Time function off
Wakeup Time 1...254 Wakeup Time in seconds
Use current value from gateway
255
(default)

Table 11:Function of the paramet®vakeup Time

CANopen-DP/2
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SYNCTime: The CANopen-DP/2 device transmits as CANopen magtdically the
command SYNC for simple CANopen applications.

The cycle is specified in milliseconds.

SYNC Time s specified as a decimal value, here.

Value range

Parameter [dec] in [ms]

Description

0 No SYNC transmissions possible

SYNC Time 1...65534 SYNC time in milliseconds (1...65534 ms)

65535 Use current value from gateway (default)

Table 12: Function of paramet&YNC Time

Heartbeat Consumer Time: The Heartbeat function can be used for mutual nooinig of the
CANopen modules (particularly for detecting conractailures).

General Operation of the Heartbeat:

A module, the so-called heartbeat producer trarssmyclically a
heartbeat message on the CAN bus with the nodeliggaidentifier
(700, + Node-ID, see [1]). One or more heartbeat consueoeive the
message.

If the message is not received within the heartbeasumer time, a
heartbeat event will be generated on the heartbeaumer module. The
heartbeat consumer time always has to be setigghartvalue than the
corresponding heartbeat producer time. A moduleacamas heartbeat
consumer and producer at the same time.

Heartbeat Implementation on the CANopen-DP/2-Gatewg

The setting of the heartbeat parameters of theigrmafd CANopen
nodes (a configured node is e.g. slot 3 = Nod8-th page 35) by the
gateway can be activated or deactivated with tmarpaterHeartbeat
Configuration. This parameter can be set in the same windowes t
Heartbeat Consumer Time.

If the parameteHeartbeat Configuration is set to YES, for_every
configured CANopen node the heartbeat producer im@ANopen
object 1017 of every node is set to the value of the parantésartbeat
Producer Time.

In addition for evergonfigured CANopen node the heartbeat consumer
time in CANopen object 10]16s set to the value of the parameter
Heartbeat Consumer Time (the entry is always entered in sub-index 1 of
object 1016[1]).
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The figure 7 on page 31 shows the transmissioheoheartbeat times
via SDO-accesses in the objects of the configuredes after the
request oHeartbeat Configuration. The heartbeat time is also set on the
CANopen-DP/2.

Before the heartbeat monitoring can be startecktiing the parameter
Heartbeat Configuration to YES, theParameter Heartbeat Producer
Time or/andHeartbeat Consumer Time have to be set to values unequal
‘0’, otherwise the corresponding functions will i activated.

Figure 8 on page 32 shows the heartbeat monitafinige CANopen-
DP/2 by the other CANopen modules: The CANopen-DiB/2he
heartbeat producer here. As heartbeat consumercomégured
CANopen nodes monitor the transmission of the beatt of the
CANopen-DP/2.

Figure 9 on page 32 shows the monitoring of the Ggéh modules,
which are configured as heartbeat producers byCisdopen-DP/2,
which works as heartbeat consumer here.

CANopen Node x
Heartbeat Producer
Heartbeat Producer y, .
Time Object 1017h
CANo pen-DP/2 _l/ => Heartbeat Producer Time
SDO-Messages
CANopen-Master | | | g N Heartbeat Consumer
7 Heartbeat Producer Time
CRTTEIES (EEHERER CANopen Node-IDs+ > fgﬁgz::goﬁumﬁiﬁ;> Object 1016n
objects of all mapped || Heartbeat Gonsumer Time => Moni Node-ID and
CANopen Slaves Heartbeat Consumer Time
CANopen Node 'ModulelD' CANopen Node y
Heartbeat Producer A Heartbeat Producer
< Heartbeat Producer Heartbeat Producery,.
Object 1017h Time Time Object 1017n
=> Heartbeat Producer Time N—— —t/ => Heartbeat Producer Time
Heartbeat Consumer N r\ Heartbeat Consumer
Object 10161 T ey e
=> Monitored Node-1Ds and => Monitored Node-ID and
Heartbeat Consumer Time Heartbeat Consumer Time
L)
— °
CANopen-DP/2 Node 'ModulelD' + —~—
CANopen Slave x Node-ID + L4
CANopen Slave z Node-ID + CANopen Node z
Heartbeat Consumer Time

Heartbeat Producer

Heartbeat Producery,. Object 1017n

Time
—‘/ => Heartbeat Producer Time

Heartbeat Consumer

Heartbeat Consumer Time => Monitored Node-ID and
Heartbeat Consumer Time

CANopen-DP/2 NOdem;f Object 1016n

Fig. 7: Setting of the heartbeat parameters on the CANoglawes after settinkgeartbeat
Configuration to YES
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CANopen Node x

Heartbeat Producer

Object 1017n
CANopen-DP/2 ~> Heartoeat Producer Time

Heartbeat Consumer

Heartbeat » monitors Heartbeat of
CANopen-DF/2

CANopen Node 'ModulelD' CANopen Node y
Heartbeat Producer 1N Heartbeat Producer
Heartbest at
generates Heartbeat at Node-Guarding Identifer .
700n+ CANopen-DFP/2 | | 700h + CANopen-DP/2 ModulelD Object 1017n
ModulelD => Heartbeat Producer Time
Heartbeat Consumer N Heartbeat Consumer
Mo?ieit'\] 21 %‘ . CAN Bus Heartbeat » monitors Heartbeat of
=> Monitore: lode-|Ds an
Heartbeat Consumer Time CANopen-DP/2
L)
L~ .
N .

CANopen Node z

Heartbeat Producer

Object 1017n

=> Heartbeat-Producer-Time

Heartbeat Consumer

Heartbeat * monitors Heartbeat of
CANopen-DP/2

Fig. 8: Acting as heartbeat producer the CANopen-DP/2 isitaed by the configured CANopen
nodes

CANopen Node x

A Heartbeat Producer
Heartbeat at I~
Node-Guarding Identifer generates Heartbeat at
700h + CANopen-Slave x_Node-ID | —  700+Slave x Node-ID
\
CANopen-DP/2 Heartbeat Consumer
Object 1016n
=> Monitored Node-ID and
Heartbeat Consumer Time
CANopen Node 'ModulelD' CANopen Node y
Heartbeat Producer A il Heartbeat Producer
Heartbeat at
Obiect 1017h Node-Guarding Identifer generates Heartbeat at
ES Heanbleal Producer Time 1 700h + CANopen-Slave y Node-ID | 700s+Slave y_Node-ID
Al
Heartbeat Consumer Heartbeat Consumer
, PROFIBUS-DP " )
monitors Heartbeat of A _ Object 1016
PROFIBUS-DP Heartbeat - Slave x multiple CAN B => Monitored Node-ID and
Master Diagnose Bytes - Slave y Heartbeats us Heartbeat Consumer Time
- Slave z | o
| ]
S .

CANopen Node z

A il Heartbeat Producer
Heartbeat at

Node-Guarding Identifer generates Heartbeat at

700h + CANopen-Slave z Node-D |  700s+Slave z Node-ID

Al
Heartbeat Consumer
Object 1016n
=> Monitored Node-ID and
Heartbeat Consumer Time

Fig. 9: Acting as heartbeat consumer the CANopen-DP/2 isitmiong the configured CANopen
nodes, which are producing the heartbeats
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Heartbeat Producer Time:

Parameter [\c/jzlcl:.ieinra[\:g]e Description
Heartbeat 0 no heartbeat consumer monitoring
Consumer (= factory default setting)

Time 1...65535 Heartbeat Consumer Time (1...65535 ms)

Table 13: Value range of theleartbeat Consumer Time

The CANopen-DP/2-Gateway can act as a heartbealupeo and
heartbeat consumer at the same time. It monitor® W26 heartbeat
producers.

Caused by an interruption of the PROFIBUS-DP tleetheat producer
in the CANopen-DP/2 is stopped and after the resiompof the
PROFIBUS-DP-communication it is started again.

After the first reception of a configured heartbied¢gram (blank node
numbers are not monitored) and after failure of tieartbeat (no
telegram within théleartbeat Consumer Time) a PROFIBUS-diagnostic
telegram is transmitted with the following data t@ont:

Octet 1...6:  complying with the standard

Octet 7: = 5] (Identifier related diagnostics, length 17 byte)
Octet 8...23:  Status of the heartbeat for node murb.127
(1. byte: bit O:Heartbeat-Satus node No. 0,

bit 7: Heartbeat-Satus node No. 7,
16. byte, bit 7Heartbeat-Satus node No. 127)

Heartbeat-Satus node No. n =
0: Heartbeat evaluation is OK or
node is not configured for heartbeat

1: heartbeat is configured bideartbeat Consumer Timeis
exceeded

Here the cycle time is defined, with which the CAd¢a-DP/2-Gateway,
or the configured CANopen modules transmit a heattbrame on the
node guarding identifier.

Setting the heartbeat producer time to ‘0’ stdygsttansmission of the
heartbeat.

The heartbeat consumer time of the modules monganust always be
higher than the heartbeat producer time of thetbeat-transmitting

module.

CANopen-DP/2
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SDO Timeout:

MPDO | dentifier:

Caused by an interruption of the PROFIBUS-DP thartbeat-producer
in the CANopen-DP/2 is stopped and after the resiompof the
PROFIBUS-DP-communication it is started again.

Parameter [\c/jzlcl:.ieinra[\:g]e Description
no heartbeat transmission
HP?;;ngﬁt 0 (= factory default setting)
Time 1...65535 Heartbeat Producer Time (1...65535 ms)

Table 14:Value range of theleartbeat Producer Time

By means of the acyclic data transfer of the PRQREEDP-V1) SDO-
accesses on the CAN bus can be made.

Via the parameteEDO Timeout the monitoring of the SDO-transfer
timeout can be activated, which causes the trassonisof a
PROFIBUS-diagnostic telegram when a timeout occurs.

If a SDO-read or SDO-write request is not answevedin the given
timeout-time with a corresponding response-messadg&ofibus-DP
diagnostic telegram with th&rror-Code 12 in Octet 3 will be
transmitted (see page 52).

Value range

[dec] in [ms] Description

Parameter

. SDO-timeout-time (1...10000 ms)
SDO Timeout 1...10000 Default: 1000 ms

Table 15: Value range of th&DO Timeout time

Here the value of the multiplex PDO-identifier j$]entered, on which
the CANopen-DP/2 device transmits CAN frames to ©p&h slaves.

The CANopen-DP/2 supports only the “Destination Aesd Mode”
(DAM) with Node-ID = ‘0, i.e. a broadcasting folles, at which_all
other modules are addressed.

Value range:
MPDO Identifier = 385 ...1791 (default value = 385)
=181, ... 6FF, (default-value = 18}
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5.1.3 Assignment of the Slots and Setting the CANep Node-ID

Every simulated PLC-slot specifies a CANopen nddeNode-ID of a CANopen node results from
the number of the slot selected.

Note:

Because the slots can only be assigned continualkblots up to the highest requir
Node-1D have to be selected.

A maximum of 48 CANopen-nodes can be selected wmd PDO respectively. Using
several PDOs per node reduces the number of peswldes.

1%
o

The slots are selected, by double clicking theaeiniversal Module’ in the hardware catalog with
activated DP-slave window for every slot.

[EIHW Config - [SIMATIC 300(1) (Configuration) - dpvitest] =151 %]
@l Station Edt Insert PLC Yew Options Window Help =151
Ollc(2-12 (5] 8] Bl daldsl [ 28] W2
PROFIBUS(1): DP master sstem (1] f’ =T
Eind o
o e R I s
3 R[CPU 3172 PR/DP ‘-,{__i: Brofle:  [Standard =l
s | wvop = - BROFIEUS DP A
;Q i w0 1] Additioral Field Devices
=-{1 110
[ Ethernel(1): PROFINE T-0-Syster (100) 2 Gateway
i i _'Ll B CaN
| | C -1 CANopen
=3 v
:l:l [17) CéNopenDP/2 = CAMopenDP/2
Uriversal module
Slat Order Mumber / Desigration | &ddress | O Address Comment - Dummy
1 134 Universal moduls 0 0 (- DP/DP Coupler
2 198 Uriversal moduls 1.8 53..67 (- DP/RS232C Link
3 202 Uriversal moduls 10..26 10..26 - DF/DP Coupler, Fieleass 2
4 208 Uriversal moduls 27.58 27..58 - Compatible FROFIBUS DF Slaves
5 0 CiR-Object
5 (2 Closed-Loop Contioller
7 # [ Configured Stations
] (20 DPV0 slaves
g B (0 DPaS-
10 51 (2 DPYPa Link
1 & (1] ENCODER
12 (] ET 2008
13 (] ET 2000
14 -] ET 200eco
15 (] ET 2001
16 -] ET 200i5P
17 -] ET 2000
18 @ ET 200M
13 =] ET 200R
20 =] ET 2005
21 (3 ET 2000
2 (3 ET 200
23 -3 Function Modules
24 (0 IDENT
25 = IPC
26 ERE
27 # [ Metwork Components
28 = [ Sensor spstem
2 (0 SIMADYN
0 B (] SIMATIC
il & (1] SIMODRIVE
2 (] SIMOREG L
5] & (2] SIMOVERT
34 B (2 SINAMICS
E3 &1 SIPOS
36 -] Switching Devices
z |- Pronsus e =l
3 E
40
] =l
Press F1 to get Help. ’7

Fig. 10:Assignment of the slots and selection of the CAdbNode-1D

In the DP-slave window the assigned slots are sgoted by a ‘0’ in the row “DP ID”. In order to
configure the selected slot in a properties wintlesventry has to be double clicked. Depending en th
configuration the PLC enters a specific value fa DP-ID.
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The standard PDOs result from tdede-ID according to CANopen protocol CiA 301 [1]:

PDO Value
TxPDO1 18Q + Node-1D
TxPDO2 28Q + Node-1D
TxPDO3 38Q + Node-1D
TXPDO4 48Q + Node-ID
RxPDO1 200+ Node-ID
RxPDO2 30Q + Node-ID
RxPDO3 40Q + Node-ID
RxPDO4 50Q + Node-ID

Table 16: Coding of the CANopen-PDOs

are received at the inputs with standard RxPDOtifilers.

via RxPDO-identifiers and they are received via D&Ridentifiers.

Note:
If the paramete8ave PDO-Orientation is set to ‘yes’ in the parameter telegram, CAN
frames are transmitted at the outputs with stan@i@RDO-identifiers and CAN framgs

If the parameteBave PDO-Orientationis ‘no’ (default), the CAN frames are transmitied
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5.1.4 Configuration of a CANopen Node on a PLC-Slot

In order to configure the slots the slot entry tealse double clicked. THeroperties window opens in
which the simulated PLC-slot can be configured.géoerate a CANopen node, in the properties
window the 1/0O-Type “Out- input” has to be selected

Properties - DP slave |
Address /1D |
140 Type: B Direst Entry... |
— Dutput
Addrezs: Length: Uhnit: Consistent over:
Start; I |1 j IByte j IUnit ﬂ
End: a
Frocess image: IDB1 &l ﬂ
— Input
Addrezs: Length: Unit: Consistent over:
Start: ] |1 j IB_I,Jte j IUnit j
End: a
Processz image: IDB1 al ﬂ
[rata for Specific Manufacturer: 00,00
[Mawirurn 14 bytes hexadecimal, separated by comma aor blank space)
coce | v |

Abb. 11: Example: Configuration of a CANopen node

The individual parameters of the properties windoe described in detail in the following chapter
“Description of the properties windowroperties - DP-Save' ”.

5.1.5 Save settings to Hard Disk

Now you have to save the settings via the menup8iation/Saveto hard disc. Afterwards the settings
are transmitted to the PLC by means of the menntp®arget Systenm/Load in Unit.

CANopen-DP/2
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5.2 Description of Input Window ‘Properties - DP Slave

Consistent over .. ..

Manufacturer
SpecificData .....

To define a CANopen node for the seled®d-slot, always the data
direction ‘Out- Input’ has to be selected 1d®-Type. (The firmware
distinguishes between CANopen- and CAN-Layer-2lieata exchange by
evaluation of this parameter.)

In theAddressfield the PLC-I/O address is entered akeaimal value The
entries for inputs and outputs can be different.

By means of the fieldsength andUnit the number of data bytes for the DP-
Slave is defined.

The entered length must comply with the sum ofdhi bytes, which are
transmitted via the parametsangth RxPDOx/TXPDOX in the fieldData for
specific Manufacturer (see page 41).

Value range:
Unit = byte => Length=1...32

for Rx- or Tx-Counter=yes up to 36
Unit = word => Length=1...16

for Rx- or Tx-Counter=yes up to 18

The entry in the fiel@onsistent over specifies whether the data is to be
transmitted as individual units (bytes, words,)etc.as complete package
(1...32 bytes) during a PLC-cycle. This functioroigy to be set to ‘whole
length’ if actually required, because the transiarsas ‘Unit’ is faster.

Note:
If the data is to be transmitted consistently fa éntire
length, you have to specify this hexad you have to use

SFC14 and SFC15 (refer to Step7-PLC Manual).

In the field Data for Specific Manufacturer can be specified, which of the
maximum four Rx- and TxPDOs per CANopen-node aredusee table
16/page 36) and the length- and format-parametarsed®DOs are specified,
each divided by commas.

The parameters have to be enteredeasdecimal valued

Please note that the position of the bytes ini#dd fManufacturer Specific
Data depends on the setting of the param8tavePDO-Orientation.
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Note:

If the parameteSave PDO-Orientation is set to ‘yes’ in the
parameter telegram, CAN frames are transmittetie@bttputg
with standard TxPDO-identifiers and CAN framesraeeived al
the inputs with standard RxPDO-identifiers.
If the parametelave PDO-Orientation is ‘no’ (default), the
CAN frames are transmitted via RxPDO-identifierd émey are

received via TxPDO-identifiers.

Note:

Optional all Tx-PDOs can be cyclically transmittddhe cyclic
transmission can be set via the param&eDO cycle Time.

SlavePDO-Orientation = ‘no’
The position of the bytes in the fielMlanufacturer Specific Data is defined

as follows:
1. Byte 2. Byte
Format-Byte TXPDO1 | Format-Byte RxPDO1
3. Byte 4. Byte 5. Byte 6. Byte
Length TxPDO1 Length RxPDO1 Format-Byte TXPDO2 | Format-Byte RxPDO2
7. Byte 8. Byte 9. Byte 10. Byte
Length TxPDO2 Length RxPDO2 Format-Byte TXPDO3 | Format-Byte RxPDO3
11. Byte 12. Byte 13. Byte 14. Byte
Length TXxPDO3 Length RxPDO3 Format-Byte TXPDO4 | Format-Byte RxPDO4

SlavePDO-Orientation = ‘yes
The position of the bytes in the fieldata for Specific Manufacturer is
defined as follows:

1. Byte
Format-Byte RxPDO1

2. Byte
Format-Byte TXPDO1

3. Byte 4. Byte 5. Byte 6. Byte
Length RxPDO1 Length TXxPDO1 Format-Byte RxPDO2 | Format-Byte TXPDO2

7. Byte 8. Byte 9. Byte 10. Byte
Length RxPDO2 Length TXxPDO2 Format-Byte RxPDO3 | Format-Byte TXPDO3

11. Byte 12. Byte 13. Byte 14. Byte
Length RxPDO3 Length TXxPDO3 Format-Byte RxPDO4 | Format-Byte TXPDO4

CANopen-DP/2

Software-Manual « Doc. No.: C.2909.21 / Rev. 1.0

Page 39 of 100




Cyclic PROFIBUS Data Transfer

General Rules for entries in the fieldData of Specific Manufacturer (for
examples, see page 42, 43):

1. For every PDO that should be used, the datalesfgt value higher than
‘0’ has to be entered.

2. If only the leading PDOs are required, the estioe the following PDOs
are not necessary (e.g. enter only RxPDO1, TxPODRXEDO2 and
Tx-PDO2).

3. If only the first PDOs, RxPDO1 and TxPDO1, areafed, the entry of
the length is not applicable, i.e. only the forrbgtes in the first and
second byte in the fielData of Specific Manufacturer are registered.

4. If there are PDOs missing within the parameggrthe bytes of this PDOs
have nevertheless to be entered (witf),0@ allow for the correct byte
assignment for the following PDOs.

5. For the last RxPDO and the last TXxPDO of a nadkength entry has to
be entered.
(The firmware calculates the remaining bytes iniagldip the registered
byte-lengths and subtracts this from the byte nurobkeulated from the
entries in the fielddength andUnit. The result is assigned to the last
RxPDO and TxPDO respectively.)

Format Byte RxPDOx/TxPDOX:

The Format Byte RXPDOX/TXxPDOX is used to convert the user data from
Motorola format (high byte first = big endian) intttel format (low byte first

= little endian).

Attention!
TheFormat byte RxPDOX/TXPDOx always has to be entered|in
hexadecimal form!

Background:

Messages which are longer than 1 byte are norriralhgmitted via a
CANopen network in Intel format, while the SieméHsC operates in
Motorola format.

Starting with bit 7 of the format byte you can alecivhether the following
byte is to be converted as well, i.e. swappedpotrlha ‘1’ is specified for a
byte, the following bytes are converted until tlextf0’ transmitted. The
functionality can be explained best by means afample.
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Example:

A CAN telegram has got a date in Intel format ie finst word, followed by

2 bytes which are not to be swapped and a long wattte last 4 bytes which
is in Intel format again.

Binary the following representation results for fbemat byte:

Bit No. 7 6 5 4 3 2 1 0

Bit of

format- 1 0 0 0 1 1 1 0

byte

hex 8 E

action begin end unchanged unchangégd begin swa swa| end
swap swap 9 9 swap p p swap

Data-

oytes 1 2 3 4 5 6 7 8

CAN- 2 byte 4 byte

frame Intel format byte 3 byte 4 Intel format

PLC- 2 byte 4 byte

data Motorola format byte 3 byte 4 Motorola format

From this the format byte results in 8E all eight bytes are to be swapped,
for instance, value FHhas to be specified for the format byte.

The lowest bit is generally without significancechuse the telegram and
therefore the formatting has been completed. Thehaoiuld always be set

to 0.

Length RXPDOx/TxPDOX:

Here the length of the PDOs has to be entered.

0... data are not evaluated or transmitted

1...9 1...8 byte data are evaluated and transmitted
The configured length has to be increased by ote ByRX-
Counter=yes or Tx-Counter=yes.

Note:

m The sum of all data bytes of all PDOs of one dataction
always has to be the same (or smaller), than thebeuof
data-bytes of the DP-slaves, defined in the fielegth and
Unit (RXPDO: Inputs; TxPDO: Outputs).

Note:
m If the parameteBave PDO-Orientation is set to ‘yes’ in the

parameter telegram, CAN frames are transmittetieabtitputg
with standard TxPDO-identifiers and CAN framesraceeived al
the inputs with standard RxPDO-identifiers.

If the parameteSave PDO-Orientation is ‘no’ (default), the
CAN frames are transmitted via RxPDO-identifiemd éhey arg
received via TxPDO-identifiers.

4
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Examples for the Entries inManufacturer-specific Data for Slave-PDO

Orientation = yes:

Entry in the field
Data of Specific
Manufacturer
[hex]

Reasonable entries
for PLC-slot length

input

output

Meaning

00,00

RxPDO1 und TxPDO1 with
1...8 byte each,
no byte swapping

8E,00

RxPDO1 with 1...8 byte data and
byte swapping as described in th
example on page 41 and TxPDO
with 1...8 byte data without byte
swapping

1%

00,00,01,02,00,00

no byte swapping,

RxPDO1 with 1 byte length,
TxPDO1 with 2 byte length,
RxPDO2 with 1...8 byte length,
TxPDO2 with 1...8 byte length

00,00,08,08,00,00,08
08,00,00,08,08,00,00

32

32

no byte swapping,

all PDOs with 8 byte data length

Examples for the Entries inManufacturer-specific Data for Slave-PDO
Orientation = yes, with Rx-Counter=yes or Tx-Counte=yes:

Entry in the field
Data of Specific
Manufacturer
[hex]

Reasonable entries
for PLC-slot length

input

output

Meaning

00,00

RxPDO1 und TxPDO1 with

1...8 byte each +1 byte Rx- or Tx
counter,

no byte swapping

8E,00

RxPDOL1 with 1...8 byte data

+1 byte Rx-counter and byte
swapping as described in the
example on page 41 and TxPDO
with 1...8 byte data +1 byte Tx-
counter without byte swapping

00,00,02,03,00,00

5...13

no byte swapping,

RxPDO1 with 1 byte length
+1 byte Rx-counter,

TxPDO1 with 2 byte length

+1 byte Tx-counter,

RxPDO2 with 1...8 byte length
+1 byte Rx-counter,

TxPDO2 with 1...8 byte length
+1 byte Tx-counter

00,00,09,09,00,00,09
09,00,00,09,09,00,00

36

36

no byte swapping,
all PDOs with 8 byte data length

+1 byte Rx- or Tx-counter
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Examples for the Entries inManufacturer-specific Data for Slave-PDO

Orientation = no:

Entry in the field
Data of Specific
Manufacturer
[hex]

Reasonable entries
for PLC-slot length

input

output

Meaning

00,00

TxPDO1 und RxPDO1 with
1...8 byte each,
no byte swapping

00, 8E

RxPDO1 with 1...8 byte data and
byte swapping as described in th
example on page 41 and TxPDO
with 1...8 byte data without byte
swapping

1%

00,00,02,01,00,00

no byte swapping,

TxPDO1 with 2 byte length,
RxPDO1 with 1 byte length,
TxPDO2 with 1...8 byte length,
RxPDO2 with 1...8 byte length

00,00,08,08,00,00,08
08,00,00,08,08,00,00

32

32

no byte swapping,
all PDOs with 8 byte data length

Examples for the Entries inManufacturer-specific Data for Slave-PDO
Orientation = no, with Rx-Counter=yes or Tx-Counter=yes:

Entry in the field
Data of Specific
Manufacturer
[hex]

Reasonable entries
for PLC-slot length

input

output

Meaning

00,00

TxPDO1 und RxPDO1 with

1...8 byte each +1 byte Rx- or Tx
counter,

no byte swapping

00, 8E

RxPDO1 with 1...8 byte data +1
byte Rx-counter and byte
swapping as described in the
example on page 41 and TxPDO
with 1...8 byte data +1 byte Tx-
counter without byte swapping

00,00,03,02,00,00

no byte swapping,

TxPDO1 with 2 byte length
+1 byte Tx-counter ,

RxPDO1 with 1 byte length
+1 byte Rx-counter,

TxPDO2 with 1...8 byte length
+1 byte Tx-counter,

RxPDO2 with 1...8 byte length
+1 byte Rx-counter

00,00,09,09,00,00,09
09,00,00,09,09,00,00

36

36

no byte swapping,
all PDOs with 8 byte data length

+1 byte Rx- or Tx-counter

CANopen-DP/2
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6. Acyclic PROFIBUS Data Transfer to CANopen

6.1 Mode of Operation

The CANopen-DP/2 features the acyclic PROFIBUS tratasfer for the transmission of
parameters between PROFIBUS and CANopen (PROFIBO®¢nI extension DP-V1).
The principle of the data transmission for reading writing of the parameter is identical for both

directions:

- First aDS-Write requestis transmitted, in which the direction of the samssion is defined
(Request Parameter for reading of parameters afithange Parameter for writing of parameters
respectively). Here you can specify if a SDO-reaqliest or a SDO-write request is generated
from the CANopen-DP/2.

- In the followingDS-Read requesthe result of the operation is transmitted. FBegquest
Parameter (request ID = 0) a SDO-read request is generated, fGhange Parameter
(request ID = 09 a SDO-write request is generated. As base gbainemeter transmission the
PROFIBUS profileProfiDrive [2] is used. The complete procedure is alreadynéefthere.

The following figure shows the conversion of theGHRBUS-access in a SDO-transfer:

CANopen-DP/2 =

Parameter

SDO Request

CANopen-
SDO-Server

DP-Master DP-Slave and
(PLC-S7) DPVA CANopen-SDO-Client
Parameter Write.req DB47 |

Request with data (parameter request) \‘
1
-l Write.res /’

without data

Read.req DB47

without data

Read.res(-)

-

without data

Read.req DB47

(Read/WriteRequest)

SDO Response

v

Reading or
checking
and acceptance
of the parameters

without data

Read.res

LR

-

Response

with data
(parameter response)

< (Read/WriteResponse)

Fig. 12: Principle of the single acyclic parameter transiois
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In a DS-Write-request also several objects canfitéew or requested.

The following figure shows the PROFIBUS access 8DO-transfers:

CANopen-DP/2 =

DP-Master DP-Slave and CANopen-
(PLC-S7) DPVA CANopen SDO-Client SDO-Server
Parameter Write.req DB47 |

Request with data (parameter request) | ¥, SDO Request 1
. j (Read/WriteRequest)
< Write.res Py i i
/ without data Reading or checking
| and acceptance of the
% Read.req DB47 parameters of the 1st object
- .. | @ SO0 Response 1| o
without data ) (Read/WriteResponse)
Read.res(-) /'
[ ot d
/ without data SDO Request 2 >
\ (Read/WriteRequest)
. Read.req DB47 >
without data \\\ Reading or checking
} and acceptance of the
< Read.res(-) /' parameters of the 2nd object
/ without data | @--SDOResponse 2|
| (Read/WriteResponse)
\ Read.req DB47 >
without data Y
! '
< Read.res(-) /’ '
without data '
: '
' 1
1 1
1 1
1 1
\\' SDO Request n >
< Read.res() // (Read/WriteRequest)
£ without data Reading or checking
1 and acceptance of the
\ Read.req DB47 > parameters of the nth object
without data ™~ < SDO Response n
\ (Read/WriteResponse)
< Parameter Read.res /!
Response with data
(parameter response)

Fig. 13: Principle of the multiple acyclic parameter tramssion

CANopen-DP/2
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6.2 Structure of the PROFIBUS Write Request

For the write request a PROFIBUS telegram withalda length and two address extensions is

used. The data field of the telegram has the fofigwstructure:

Segment | Octe Name Description
Bit 7: 0: Request/Response OK
1. Function_Num 1: Response Error Frame
Bit 6...0: Function_Num (5F, for DS_Write)
- 2. Sot_Number 0 (not evaluated)
3. Index always 47 (see [2])
4. Length length of user data (from octet 5 up to the end)
Request Reference, . . .
5. Handshake Counter consecutive number, increased with every request
Request 01 Request Parameter
Header 6. et B D 02, Change Parameter
7. Node-ID CANopen Node-ID
8. No. of Parameters number (n) of the SDOs in this request (here: n =1
9. Attribute always 1Q (see [2])
10. | No. of elements number of the elements, always 1
P parameter number, higher-order byte
k| et i s (is converted to CANopen index-high byte)
Parameter
. parameter number, lower-order byte
Address 2| e LesrEye (is converted in CANopen index-low byte)
. . subindex , higher-order byte
IS | Shainees i nEye (not used in CANopen)
. subindex, lower-order byte
WA || SLalmets, Lesreys (is converted to CANopen subindex)
data format
15. | Format (only existing, if request ID = QZhange parameter),
Parameter data format see page 51
Vel number of data bytes of this parameter
(only if 16. | No. of values of data byt > P
Request-ID (only existing, if request-ID = QZhange parameter)
=02) 17. Values values
18. | values (only existing, if request-ID = QZhange parameter)

Table 17: Content of the data fielADU at “Write-Request with Data” (parameter-request)

Octet Name Description
Bit 7: 0: request/response OK
1. Function_Num 1: response error frame
Bit 6...0: Function_Num (5F, for DS_Write)
2. Sot_Number 0 (not evaluated)
3. Index a7
4, Length length of the user data, mirrored

Table 18: Content of the data fieldDU at “Write-Response without Data”
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6.2.1 Example : Structure of the PROFIBUS Write Regest for n =5 SDOs

Segment SDO Octet Name Description
Bit 7: 0: Request/Response OK
1. Function_Num 1: Response Error Frame
Bit 6...0: Function_Num (5F, for DS_Write)
) ) 2. Sot_Number 0 (not evaluated)
3. Index always 47(see [2])
4. Length length of the user data (from octet 5 up to the éede 56)
5 Eﬁ%ﬁaﬁggggﬁa consecutive number, increased with every request
T_"ZC;L&‘Z? . 6. Request 1D 01,; Request parameter PZhange parameter
7. Node-ID CANopen Node-ID
8. No. of Parameters number (n = 5) of the SDOSs in this request
9. Attribute
10. No. of elements
1. 11. Index, High-Byte Parameter Address for the 1st SDO
12. Index, Low-Byte
13. Subindex, High-Byte
14. Subindex , Low-Byte
15. Attribute
Parameter 16. No. of eIgments
nilEss 2. 17. | Index, High-Byte Parameter Address for the 2nd SDO
for the 18. Index, Low-Byte
SDOs 19. | Subindex, High-Byte
L eee (10 20. Subindex , Low-Byte
33. Attribute
34. No. of elements
35. Index, High-Byte
5. (n) Parameter Address for the 5th-th.) SDO
36. Index, Low-Byte
37. Subindex, High-Byte
38. Subindex , Low-Byte
39 Format (Byte)
1 40 No. of values (1) Parameter Values for the 1st SDO
’ 41 Values (Byte 1) (e.g..: Transmission of a byte)
42 Values (0)
43 Format (Word)
P\a/:lrjneiter 5 44 No. of values (2) Parameter Values for the 2 nd SDO
for SDOs 45 Values (Byte 1) (e.g..: Transmission of a word)
1..5(n) 46 Values (Byte 2)
(only if : :
Reg%(;:,)t-lD 55 Format (Double Word)
56 No. of values (4)
5.(n) 57 Values (Byte 1) Parameter Values for the 5iivth.) SDO
58 Values (Byte 2) (e.g.: Transmission of a double word)
59 Values (Byte 3)
60 Values (Byte 4)

Table 19: Example for the content of the data fi®IDU at “Write-Response without Data” (n =5)

CANopen-DP/2
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The number of the octets for the parameter addmesshe parameter values depends on the
number (n) of the SDOs in the request.

The content of the telegrams (values) is alwaysstratted as word or double word, with the Most
Significant Byte first (Big Endian).

If the value consists of an odd number of bytesagé a zero byte is appended.
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6.3 Structure of the PROFIBUS-Read-Request

For the read request a PROFIBUS telegram with bbriength and two address extensions is used.
The data field of the telegram is composed of:

Octet Name Description
. Bit 7: 0
L. | Function Num | gy 6 0. Function Num (SE, for DS_Read)
2. Sot_Number 0 (not evaluated)
3. Index 47
4 Length length of the user data, (maximum)
Table 20: Content of the data fieldDU at “Read-Request without Data”
Segment | Octet Name Meaning
Bit 7: 0: Request/Response OK
1. Function_Num 1: Response Error Frame
Bit 6...0:  Function_Num (5E, for DS_Read)
) 2. Sot_Number 0 (not evaluated)
3. Index always 47 (see [2])
4. Length length of the user data (from octet 5 up to the) end
Request Reference, . . .
5. Handshake Counter consecutive number, increased with every request
R::gggrse 6. Request ID 01, Request parameter PZhange parameter
7. Node-ID CANopen Node-ID
8. No. of Parameters Number (n) of the SDOs in this request (here n = 1)
9. Attribute always 1Q (see [2])
10. [ No. of elements number of the elements, always 1
. parameter number, higher-order byte
| el g e (is converted to CANopen index-high byte)
Parameter parameter number, lower-order byte
Address | 12 | Index LowByte (is converted to CANopen index-low-byte)
. . subindex , higher-order byte
), | Ereine 2 ey (is not used in CANopen)
. subindex, lower-order byte
W, || SRR, (LESHEyEE (is converted to CANopen subindex)
data format
Parameter 15. | Format (only existing, if request-ID = Q¥equest parameter),
data format see page 51
Values -
(only if 16. | No. of values number_of_datg bytes of this parameter
Request-1D (only existing, if request-1D = Q¥equest parameter)
=0L) 17. Values values
18. | values (only existing, if request-ID = Q¥equest parameter)

Table 21: Content of the data fieldDU at “Read-Response” (parameter-response)
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6.3.1 Example: Structure of the PROFIBUS-Read-Requts for n =5 SDOs

The number of the octets of the parameter addrestha parameter values depend on the number
(n) of the SDOs in the request.

Segment SDO Octet Name Description
Bit 7: 0: Request/Response OK
1. Function_Num 1: Response Error Frame
Bit 6...0: Function_Num (5E, for DS_Read)
) ) 2. Sot_Number 0 (not evaluated)
3. Index always 47 (see [2])
4. Length length of the user data (from octet 5 up to the éede:56)
5 Eﬁ%ﬁaﬁggggﬁa consecutive number, increased with every request
T_"ZC;L&‘Z? . 6. Request 1D 01,; Request parameter PZhange parameter
7. Node-ID CANopen Node-ID
8. No. of Parameters number (n = 5) of the SDOSs in this request
9. Attribute
10. No. of elements
1. 11. Index, High-Byte Parameter Address for the 1st SDO
12. Index, Low-Byte
13. Subindex, High-Byte
14. Subindex , Low-Byte
15. Attribute
16. No. of elements
P:ézgiger 2. i; :Egz [';23:;3;;8 Parameter Address for the 2nd SDO
for SDOs -
1..5(n) 19. Subindex, High-Byte
20. Subindex , Low-Byte
33. Attribute
34. No. of elements
35. Index, High-Byte
5. (n) Parameter Address for the 5tith) SDO
36. Index, Low-Byte
37. Subindex, High-Byte
38. Subindex , Low-Byte
39 Format (Byte)
1 40 No. of values (1) Parameter Values for the 1st SDO
’ 41 Values (Byte 1) (e.g..: Transmission of a byte)
42 Values (0)
43 Format (Word)
P\a/:lrjneiter 5 44 No. of values (2) Parameter Values for the 2nd SDO
for SDOs 45 Values (Byte 1) (e.g..: Transmission of a word)
1..5(n) 46 Values (Byte 2)
(only if : :
Reg%i?)t-lD 55 Format (Double Word)
56 No. of values (4)
5.(n) 57 Values (Byte 1) Parameter Values for the 5tith) SDO
58 Values (Byte 2) (e.g..: Transmission of a double word)
59 Values (Byte 3)
60 Values (Byte 4)

Table 22: Example of the data fieldDU at “Read-Request with Data” for n =5
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6.4 Data Format

The data format has to be stated explicitly fomgweecess. Depending on the format the conversion
PLC-format <-> CANopen-format has to be carriedaegording to the rules listed below (the table
below can e.g. be applied for SIEMENS S7, becauseanversion of the data from little-endian to

big-endian format is necessary).

Format | Format Data Type Data Type Conversion
[dec] [hex] PROFIBUS CANopen PLC-Format <-> CANopen-Format
1 01 Boolean Boolean no
2 02 Integer8 INTEGERS no
3 03 Integerl6 INTEGER16 yes (2 byte)
4 04 Integer32 INTEGER32 yes (4 byte)
5 05 Unsigned8 UNSIGNEDS no
6 06 Unsigned16 UNSIGNED16 yes (2 byte)
7 07 Unsigned32 UNSIGNED32 yes (4 byte)
8 08 FloatingPoint REAL32 yes (4 byte)
9 09 VisibleString VisibleString no
10 0A OctetString OctetString no
33 21 \':‘azlu'\éo(r{'(‘salgﬁ)ed INTEGER16 yes (2 byte)
34 22 \':‘a“lu'\éo(r;algﬁ)ed INTEGER32 yes (4 byte)
65 41 Byte UNSIGNEDS8 no
66 42 Word UNSIGNED16 yes (2 byte)
67 43 Double Word UNSIGNED32 yes (4 byte)
68 44 Error Error no

Table 23: Data format

The table below shows the order of the data bjseshe PLC using the Motorola-format (big-
endian, high-byte first) and CANopen the Intel-fain(little endian, low-byte first):

Deatja;tlgg]gtk Order PLC Order CANopen Ex;[ncple (I:EXE?E;
1 byte 1 byte 1 12 12,
2 byte 1 byte 2 byte 2 byte 1 12,34 3412
4 byte 1 byte 2 byte 3 byte# byte 4 byte 3 Iyteyte 1 | 12 34 56 78 78 56 34 12

Table 24: Comparison of the byte orientation little/big-esdli

CANopen-DP/2
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6.5 Error Codes of the PROFIBUS at Acyclic Transfes to/from CANopen

Octet : Meaning CANopen
No. Name Meaning PLC (SDO-abort code)
bit 7: 1: response error frame -
1 Function_Num | bit 6...0;:  Function_Num
(5E, for DS_Read, 5For DS_Write)
2 Error_Decode always 128 (DP-V1) -

bit 7... 4:  error class bits -
bit 3... 0:  error code bits

error class = 0...9: reserved -

error class = 10: application
error code = 0: read error not used
error code = 1: write error not used
error code = 8: version conflict not used

error class=11: access
error code = 0: invalid index INDEX =47
error code = 2: invalid slot (Node-ID) slot (Node-ID) > 127
error code = 3: type conflict not used

3 Error Code 1 error code = 4: invalid area not used

error code = 9: invalid type not used
error code = 12:  timeout error 0504 0000
error code = 13:  service unsupported
error code = 15:  generic error

error class = 12: resource
error code = 0: read constr. conflict not used
error code = 1: write constr. conflict not used
error code = 2: resource busy not used
error code = 3: resource unavailable no CAN-Ack or

read-request without
preceding write-requegt
4 Error Code 2 always 0 always 0

Table 25: Error codes at acyclic transfers

If communication to a CANopen-node is not poss{blede is nonexistent or the communication is
disturbed), the CANopen-DP/2 Gateway transmits &@ibort according to CANopen-standard
and reports the corresponding error (error clagsridr code 12).

All SDO-abort codes, which are not listed here entble 26, cause a generic error (error class
11/error code 15).

If the Node-ID is 255 (see page 46), a MPDO (DAM-PDO, structeme [1]) is generated as
broadcast. Because this service is unconfirme®ROFIBUS-side it is answered with response
OK, or with error code error class 12/error codee3ource unavailable) in case of a CAN-Ack
missing.
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6.5.1 Error-Numbers in DPV1 Parameter Value
In case of an error (negative partial responsep#nameter value has the following content:

Format = error

No. of values = 1

Value = 1. byte: error value = Error No. (error rnen according to table 26)
2. byte: Number of the parameter, beginmitg O

Error No. Error Name Meaning CANopen

(error number) (SDO-Abort-Code)

0x00 Impermissible index 6020000

0x01 Parameter value cannot be changed 06010000/1/2

0x02 Low or high limit exceeded 06090030/1/2

0x03 Faulty subindex, subindex can not be accessed 900aa

0x05 Incorrect data type 06070010/2/3

Ox11 Request cannot be executed because of opesédiieg [ 8000021

0x16 Parameter address impermissible 6040043

0x65 Other errors all other abort-codes

except 05040000

Table 26: Error numbers in DPV1 parameter responses
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6.6 I&MO for Identification

6.6.1 Write Request

For the write request a PROFIBUS telegram withaldla length is used. The data field of the
telegram has the following structure:

Fl Index (low)

Segment | Octe Name Description
1. Function_Num 5F, (DS_Write)
2. Sot_Number 0
) 3. | Index 255 (I&M)

4, Length Length of user data = 4 (from octet 5 up to 8)
5. Extended FN 08, (Call Request)

1&MO 6. reserved 00,

Data 7. | FI_Index (high) FD, (Index 65000)
8.

E8, (Index 65000)

Table 27: Content of the data fieldDU at “Write-Request with Data” (I&M0-Request)

Octet Name Description
1. Function_Num 5F, (DS_Write)
2. Sot_Number 0
3. Index 255 (1&M)
4. Length length of the user data, mirrored

Table 28: Content of the data fielDU at “Write-Response without Data” (I&MO0)
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6.6.2 Read Request

For the read request a PROFIBUS telegram with bkriength is used. The data field of the
telegram has the following structure:

Octet Name Description
1. Function_Num 5E, (DS_Read)
2. Sot_Number 0
3. Index 255 (1&M)
4 Length Length of the user data, (maximum)
Table 29: Content of the data fielDU at “Read-Request without Datd&MO)
| Segment| Octet Name Description
1. Function_Num 5E, (DS_Read)
- 2. Sot_Number 0 (not evaluated)
3. Index 255 (1&M)
4. Length Length of the user data = 64 (from octet 5 up8p 6
5.-14. | Manufacturer-specific “CANopen-DP/2"
15.-16. | Manuf. ID 098E,
17.-36. | OrderID “C.2909.02"
37.-52. [ Ser.Num e.g. “GF003219"
53.-54. | HW Rev. currently 0003
'%’;"tg 55.-58. | SW.Rev currently “V” 01000Q
59.-60. | Revision_Counter 000Q, (not supported)
61.-62. | ProfilelD 000Q, (does not correspond to a profile)
63.-64. | Profile_Specific_type 000Q, (does not correspond to a profile)
65.-66. | IM_Version 010Q, (version 1.0)
67.-68. | IM_Supported 000Q, (only supported by 1&MO)

Table 30: Content of the data fieldDU at “Read-Response” (I&M0-Response)
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7. CANopen Introduction

Apart from basic descriptions of the CANopen, tthapter contains the most significant information
about the implemented functions.

A complete CANopen description is too extensivetif@ purpose of this manual.

Further information can therefore be taken fromG@#AdNopen standard ‘CiA 301’ [1].

7.1 Definition of Terms

COB ... Communication Object
Emergency-Id... Emergency Data Object
NMT... Network Management (Master)
PDO... Process Data Object

RX... receive

SDO... Service Data Object

Sync... Sync(frame) Telegram

TX... transmit

PDOs (Process Data Objects)
PDOs are used to transmit up to 8 byte process data
In the ‘Receive’-PDO (RxPDO) process data is reseiv
In the ‘Transmit’-PDO (TxPDO) process data is trarted.

SDOs(Service Data Objects)
SDOs are used to transmit module internal confijpmaand parameter data. The object
dictionary can be accessed via SDOs.
In opposition to the PDOs SDO-messages are cordirdevrite or read request on a data object
is always answered by a response telegram withraniadex.

NMT State Machine
For the control of the device functions all CANogavices feature an internal state machine. In
the individual states only particular functions pegmitted. The state transitions can be triggered
by internal events (e.g. boot-up, error, reset)yothe NMT-master.
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7.2 NMT Boot-up

After switching on every CANopen device obtaindhage of initialisation. The device automatically
enters the Pre-Operational state directly aftashinmg the device initialisation.

Usually a telegram to switch frompre-operational status tooperational status after boot-up is

sufficient. For this the 2-byte telegram ;Q100,/, for example, has to be transmitted to CAN-idgeti
‘0000, (= Start Remote Node all Devices).

7.3 CANopen Obiject Directory

The object directory is basically a (sorted) grotipbjects which can be accessed via the netwadh E
object in this directory is addressed with a 16ibdex. The index in the object directories is
represented in hexadecimal format.

The index can be a 16-bit parameter in accordaitbetlre CANopen specification or a manufacturer-
specific code. By means of the MSBs of the indexdhject class of the parameter is defined.

Part of the object directory are among others:

Index

[Hex] Object Example

0001 ... O09F | definition of data types -

1000 ... 1IFFF | Communication Profile Area 100&rror register

2000 ... 5SFFF [ Manufacturer Specific Profile Arep -

6000 ... 9FFF | Standardized Device Profile Ared acngrtb application profile DS 40x

AO0Q0O ... FFFF | reserved -

Type and number of the supported objects depenldeocorresponding CANopen module type.
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7.4 Access to the Object Directory via SDOs

SDOs (Service Data Objects) are used to get atoélse object directory of a device. They are used
for initialisation of a device and for transmissioithe parameters.

SDO-accesses are only possible if the CANopen neaduh the stateperational or pre-operational

The SDOs are transmitted on 1600, + NodelD (request). The receiver responds the parameter on
ID ‘580, + NodelD (response).

An SDO is structured as follows:

Index
Identifier Comrganc Sub-index LSB Data field MSB
coae (low) (high)
Example:
2 00 1 01 TR | 0 | 00 | 00
600+ 3 4 : 4,
Node-ID ; (Index=1400) ) _ID) =
(write) (Receive-PDO-Comm-Pard )(COB def.) Data (here COB-ID) = 04/F
Description of the SDOs:
Identifier . ....... The parameters are transmitted®00, + NodelD’ (request).

The receiver responds the parameters on ID,'38%0delD’ (response).

Command code .. The command code transmitted coasigisgst others of the command specifier
and the length. Frequently required combinatiols far instance:

40,=64,..: Read Request, i.e. a parameter is to be read
23,=35,.: Write Request with 32 bit data, i.e. a paramistéo be set

The module responds to every received telegram avigteponse telegram. This
can contain the following command codes:

43,=67,.: Read Response with 32 bit data, this telegrantacos the
parameter requested

60, = 96, Write Response, i.e. a parameter has been setsaially

80,=128,.: Error Response,i.e.the CAN-module reports amanication error
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Frequently Used Command Codes

The following table summarizes frequently used candcodes. The command
frames must always contain eight data bytes. Noteshe syntax and further
command codes can be found in CiA 301 [1], ch&|8ervice Data Object”.

Command Number of data] Command codg
bytes [Hex]
1 2F
Write Request 2 2B
(Initiate Domain Download) 3 27
4 23
Write Response ) 60
(Initiate Domain Download)
Read Request ) 40
(Initiate Domain Upload)
1 4F
Read Response 2 4B
(Initiate Domain Upload) 3 47
4 43
Error Response ) 30
(Abort Domain Transfer)

Index, Sub-Index . Index and sub-index address thenpeter in the object dictionary.

Data Field ... .... The data field has got a sizepaioufour bytes and is always structured ‘LSB first
MSB last’. The least significant byte is alwagsData 1’. With 16-bit values the
most significant byte (bits 8...15) is always it 2’, and with 32-bit values the
MSB (bits 24...31) is always in ‘Data 4'.
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Error Codes of the SDO Domain Transfer

The following error codes might occur (accordingG® 301[1], chapter “Abort SDO Transfer
Protocol”):

Error code -
Name Description
[Hex]
0x05040001 | SDO_CS_UNKNOWN wrong command specifier
0x06010000 | SDO_WRONG_ACCESS wrong write access
0x06010001 | SDO_WRITE_ONLY attempt to read a write only object
0x06010002 | SDO_READ_ONLY attempt to write a read only object
0x06020000 | SDO_WRONG_INDEX wrong index
0x06040043 | SDO_PARA_INCOMPATIBLE | general parameter incompatibility reason
0x06070010 [ SDO_WRONG_LENGTH wrong number of data bytes
0x06070012 | SDO_PARA_TO_LONG length of service parameter too high
0x06070013 | SDO_PARA TO_SHORT length of service parameter too low
0x06090011 | SDO_WRONG_SUBIND wrong sub-index
0x06090030 | SDO_VALUE_EXCEEDED transmitted parameter is outside the accepted vahge
0x06090031 | SDO_VALUE_TOO_HIGH value of parameter written too high
0x06090032 | SDO_VALUE_TOO_LOW value of parameter written too low
0x08000000 | SDO_OTHER_ERROR general error
0x08000021 | SDO_LOCAL_CONTROL data cannot be transferred or stored to the apigichecause
of local control

7.5 Access to Process Data via PDOs
During operation, the process data of a CANopenmcdeare exchanged via PDOs.

There are four standard-PDOs per data directiofladl@. The communication parameters of these
RxPDOs and TxPDOs can be programmed via SDOs. fdgegmmable communication parameters
can be e.g. the COB-ID and the transmission tyjge $¢gnc/async).

Also via the communication parameters the PDOassigned with the objects of the object dictionary,
which contain the relevant process data. The CANopetocol CiA 301 [1] defines default
assignments of the PDOs with objects for some &@ipplications.

How many and which PDOs are supported by a CANdpeite and which communication parameters
can be changed depends on the individual CANopemafare of the devices.
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7.6 Overview of Used CANopen ldentifiers

The following table shows a short list of the sfgaint general CANopen telegrams.

CAN[';ldei?tiﬁer Name Length [[;:;? Description
0 NMT 2 01 xx (S;?ét-operational -> Operational)
0 NMT 2 80 xx Operational -> Pre-operational
0 NMT 2 81 xx Reset
0 NMT 2 82 xx Reset communication
80, SYNC 0 - SYNC to all

80, + Node-ID EMCY 0...8 bytes| error codg Emergency message

Node-ID... Node-ID of the responded CANopen module
XX... Node-ID of a CANopen-module or ‘00’ for mesedg all CANopen-participants

CANopen-DP/2
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8. CANopen Object Dictionary of the CANopen-DP/2-Geeway

For a detailed description of the objects refeCid 301 [1].

Index ir?t;J:x Name Data type | R/W Default value
[hex] [dec]
1000 - Device Type unsigned 32 rp 0000 0PO0
1001 - Error Register unsigned 8 rp ,00
1005 - COB-ID-Sync unsigned32 rw 80
1008 - Manufacturer Device Name visible string to “CANOpgDP/2”
1009 - Manufacturer Hardware Versign visible string  (oyy (depending on version
100A - Manufacturer Software Version) visible string  1@.yy (depending on version
100C - Guard Time unsigned 16  rw 0QOO
100D - Life Time Factor unsigned 8 ny 00
1010 - Store Parameter unsigned 32 'w  no function
1011 - Restore Parameter unsigned B2  rw no function
1016 126 | Consumer Heartbeat Time array 'w,, 00
1017 - Producer Heartbeat Time unsigned 16  |rw, 00
0 unsigned 8 ro| number of entries=4
1 unsigned 32 ro[ vendor ID=00000Q17
1018 | 2 |identity Object unsigned 32| ro g;odc..gggg.:ozozzgogoqz
3 unsigned 32 ro iafrtn\,\llazrre:;,%\gaifn
4 unsigned 32 ro[ serial number

Table 31: Implemented CANopen objects of the CANopen-DP/2e@ay

Page 62 of 100

Software-Manual « Doc. No.: C.2909.21 / Rev. 1.0

CANopen-DP/2




CAN-Layer-2 Functions

9. CAN-Layer-2 Functions

9.1 Introduction

Besides the CANopen implementing the CANopen-DRfZad supports the CAN-Layer-2 functions.

Note:
If only CAN-Layer-2 functions are required, the B8pen-DP/2 should not be used, put
the unit "CAN-DP/2”, which is optimized for CAN-La&y-2 applications.

Below the significant differences are listed, whiekult from the CAN-Layer-2-implementation of the
CANopen-DP/2 in reference to the functions descdribe far:

External (module specific) diagnostic bytes:
- byte 11/ error 7 and 8 are not defined

Identifier related diagnostic bytes:
- are inapplicable for CAN-Layer-2

Procedure of configuration:

- the device related parameter for CANop8ae PDO orientation, SDO Timeout, Heartbeat und
MPDO Identifier, see page 26), that can be set via the paraneétgram (in the “Properties DP-
Slave"window), do not affect the CAN-layer-2 furtois.

- all CAN identifiers in the 11-bit and in the 29%-K&IAN identifier range can be addressed.

Restrictions for the CANopen implementation:

- For the CAN-layer-2 data transfer with CAN-idermis simulated slots of the PROFIBUS slaves
are assigned, as for the cyclic data transfer VAd@pen-PDOs. A double assignment is not
possible, i.e. a slot can only be assigned onces. Milust be considered at the selection of the
CANopen Node-ID, because the Node-ID is definedgaslot number selected.
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9.2 Configuration via SIMATIC Manager

9.2.1 Course of Configuration

required, the CANopen-configuration should alwag<hrried out first, because the S
number is important here (= Node-ID). The slotsalitare not used for CANopen can

CAN-Layer-2 data transfer.

Note:
m If operation with simultaneous use of the CANoped ¢he CAN-Layer-2 function is

configured for the CAN-Layer-2 data transfer. Tloé sumber is of minor importance for

lot
be

In the following the configuration of a CANopen-2Piks described which has not already been
configured. If a CANopen configuration has alreladgn carried out, continue with the configuration

as described on page 70.

1. Select CANopen-DP/2
Select mentdardware Catalogue and therAdditional Field Devices andGateway.
Selectesd CANopen-DP/2 there.

2. Set PROFIBUS address
Set the PROFIBUS address as described in chapt@ & page 65.

3. Parameter Telegram (set CAN bit rate, general cdiguration and CANopen module ID)

Configure the settings by means of the paramdesgream as described in chapter 9.2.3 on page 66.

4. Assignment of the Slots and setting the CANoperode-1D
Assign the slots as described in chapter 9.2.4age 69.

5. Configuration of the Slots (PLC address)
Configure the slots as described in chapter 9.2.page 70.

6. Save settings on hard disk
Save the settings as described in chapter 9.2p&ga 70.

Page 64 of 100 Software-Manual » Doc. No.: C.2909.21 / Rev. 1.0 CANopen-DP/2



CAN-Layer-2 Functions

9.2.2 Set PROFIBUS Address

A window opens in which you have to specify the FREMS station address.

Attention!

Thehexadecimal address set via the coding switches has tmbeerted into adecimal
value and entered here!

[ HW Config - [SIMATIC 300(1) (Configuration) -- dpvitest]
@l Station Edt [nsert PLC Yiew Options

window  Help

=151
=151 x|

= (0)UR

D59 %] & sl @) 2wl

1 PS 307! 4 Profle:  [Standard =l
)ir ’[12;5;93’: -0 ET 20018
PROFIBUS{1): DP-Mastersyster (1 @1 ET 200P
2 AIHO {1 DF Magtersyotem 1) 0 ET 200
3 [ ET 200M
4 - ET 200R
5 @] ET 2008
c Ll @ ET 2000
B ET 200%
#(_] Funktionsbaugruppen
Properties - PROFIBUS interface CANopen-DP/2 x| B d :gENT
o]
General Parameters | #-C NC
-] Netzkomponenten
I @ (] Regler
Address: E - v # (] Schaltgerdte
4 _I_I (] Sensork
J— -] SIMADYN
I~ Transmission rate: 1.5 Mbps [ - SIMATIC
=0 @ (1 SIMODRIVE
ubnet: -1 SIMOREG
Slot 2 " J @3 SIMOVERT
1 e -] SINAMICS
2 - = (] SIPOS
% Properties... | — =] Weitere FELDGERATE
"’,’l ! &3 1/0
o Delete | = =10 Gateway
3 | | ={] CANopen
4 B & vor
5 # g@ CANopenDP/2
3 [l @@ DP/DP Coupler
7 : ﬂ
B 1 —
9 —
0 Cocel |t |
11
Press F1 to get Help. T

=
Eind: nﬂ, il

Fig. 14: Setting the PROFIBUS address of the CANopen-DP/2
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9.2.3 Parameter Telegram (CAN-Bit Rate and Configuation)

The module ‘DP slave’ is now automatically inseritetéhe configuration window. Configuration
settings can be changed by means of the parareétgram.

The parameter setting of the DP-Slave can be dotieiProperties window. To open the
Properties window double click the header of thedldve window (here('17) CANopen-
DP/2’).

T Hw Config - [SIMATIC 300(1) (Configuration) - co_rutuc] ~=lol x|
) station Edt Insert BLC Wiew Options Window Help -8 x|
D288 &8 b &albo 2 e
- e B ]
Eind it onj
Profile:  [Standerd =]
1 R = ¥ FROFIEUS DF
2 [E[cPus 2 CROFIEUS P4
g { g‘:ﬁ" EEEE— PROFIBUSI | DP-Mastersystem [1) E zﬁ%’:‘g;&g
3 =@ SIMATIC 400
B &1 [l SIMATIC FC Based Control 3001400
1 S SIMATIC FC Station
= | Ethemet(1 ) PROFINET10-System (100) a2
Properties - DP slave i T x|
General Parameter Assignment
Parareter Value ]
4 2] can-pitrats 1000_Kbitfs A
HZ] Communication Windaw Ha =
(2] Slave PDO arientation Ha
:l:l (17) CéNopenDP/2 | (] Heartheat Configuration Ho
. L[] RTR-Frames Ves
Slot DPID . | Order Number / Designation | fuldress | 2] camiopareiave o
1 &7 Universel module 0.3 |- ] Cablopen-Master Ves
il Universal module f L&) start-Frame o
3 &7 Universal module 412 | ] Page-Mode o
4 13 Universal module 4 | & Modueln 1
5 154 Universal module 6.2 1 | ] 4#D0 cycle Tie (0=0FF) a
g 206 Universal module ECRE L&) re-Counter Vo
7 L[] Tx-Counter Yes
8 - [£] wakeUp Time (0=OFf, ZE5=Default) 255
8 L[] sync Time (0=0Ff, 65535=Default) 5535
10 |- [&] Heartheat Consumer Time: (0=0FF) [ I
il 1 [Z] Heartbeat Producer Time (0=0ff) [0
E 2] SDO Timeout 1000 |
T4
15
- Cancel Help
17
18
19
20
2
=
EE]
24
E
=
3
E
E]
Ell
312 FROFIEUS DP slaves for SIMATIC S7, M7, and C7 (detibuted rack] T
e |
Press F o get Help, |

Fig. 15:Setting the parameters in the DP-slave propentiedow
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Description of Parameters:

CAN-Bit rate

Communication Window:

(CW)

Slave PDO Orientation:
(SO)

Heartbeat Configuration:

(HC)

RTR-Frames:
(NR)

CANopen-Slave:
(CS)

CANopen-Master:
(CM)

Start-Frame:
(AS)

Page-Mode:
(PM)
Module-1D:

TxPDO cycletime:

For the bit rate the following selections can be nae:

Bitrate [kbit/s] Bitrate [kbit/s]
1000 100
666,6 66,6

500 50
333,3 33,3
250 20
166 12,5
125 10

Table 32: Setting the bit rate in 14 levels

This parameter activates the Communication Windbis.
described in detail on page 76.

This parameter is only relevant for CANopen appiwes (see
page 27).

This parameter is only relevant for CANopen appiwes (see
page 27).

Transmit RTR-frames for the Rx-identifiers configdrvia
PROFIBUS.

see page 27

see page 27

see page 27

Activate Page-Mode.
Refer to the CAN-DP/2 software manual [4] for aailet
description of Page-Mode.

see page 28

This parameter is only relevant for CANopen appiwes (see
page 28).

CANopen-DP/2
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RX-Counter=yes.

Tx-Counter=yes:

Wakeup Time

SYNC Time:

See page 29

See page 29

See page 29

see page 30
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9.2.4 Assigning the Slots of the DP-Slave

The number of slots to be used by the DP-
slave for data exchange is set by double
clicking the device ‘Universal Module’ in
the hardware catalog with activated DP-
slave window for each byte.

In the DP-slave window the assigned slots
are represented by a ‘0.

Fig. 16: Assignment of the DP-slave slots

DP-Masterspstem [1)

DIAED0

23 DP-Slave

- il 0 Hardware Catalog [=]
1 0
2 0 Brefile. [Standard =]
3 0 =B PROFIBUS DP N
<2l 4 o - Additional Field Devices
5 0 &7 140
E L0 -0 SIMATIC
7 ] I Gateway -
8 o - DPARS232C Link
3 0 B3] DP/DP Coupler
10 o ED CAMopen-DP/2
1 0 [ Univerzal Module
12 0 M- Closed-Loop Cantraller
13 0 -2 Configured Stations
14130 -0 CP 342:5 a5 DP Master
15 ] -1 DP/AS =
16 0 .| | B
17 0
18 i
13 0
20 0
=
]
23

CANopen-DP/2
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9.2.5 Configuration of Slots for the CAN-Layer-2 D#a Exchange

In order to configure the slots the slot entry tealbe double clicked. A properties window opens in
which the simulated PLC-slots are configured. Beltwo examples with 11-bit identifiers are

shown:
Data direction:  input Data direction:  output
PLC address: 172 PLC address: 172
Length: 6 Length: 6
Unit: byte Unit: byte
Consistent for:  whole length Consistent for:  whole length
Identifier: 0289 Identifier: 0309
Form byte: B8 Form byte: B&
Address 41D | Address /1D |
140 type: Iﬁ Direct Entry... | 170 type: lm Direct Entry. |
st Address: Length: Unit: Congistent via:
Start, IT IG IByte LI ITotaI Length ;I
End: 177
7| Bart process image Nou: ID 3:
~ Input
Addiess Length: Unit: Congistent via:
st [irz | [5 = [one =1 [totatengn 7]
End 177
™| Part process image Mo IG
— Camment: " Comment;
[Manufacturer-specific data, max. = [Manufacturer-specific data, max,
[BEE e il e [5Ed EelE
Cancel | Help | 0K I Cancel | Help |
Fig. 5.2.3: Example: Configuration of Fig. 5.2.4: Example: Configuration of
input data output data
Attention!

In order to guarantee that the module operatetidas] always at least one output (any
unit) has to be configured. The PROFIBUS contrallees not trigger an interrupt, if no
output is defined! If no CAN-assignment is to beda when an output is defined, ifis
permissible to specify the value 07F8s an identifier, here.

VAN

The individual parameters of the properties windaWbe explained in detail in the following
chapter.

9.2.6 Save Settings to Hard Disc

Now you have to save the settings via menu p&ratson/Save to hard disc. Afterwards the settings
are transmitted to the PLC by means of menu pdiartget System/Load in Unit.
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9.2.7 Description of the Window Properties - DP-Slave

I/O-Type

Address
Length, Unit

Consistent over

Comment

In the fieldl/O-Type ‘Input’ or ‘Output’ has to be selected dependingloe
data direction required for CAN-Layer-2 applicaso@ther entries are not
permissible. (The firmware distinguishes betwe&NGpen- and CAN-
Layer-2 data exchange by evaluation of this paramet

In the Addressfield the PLC-I/O-address is entered ageaimal value

By means of the fieldsength andUnit the number of data bytes is defined.
(Length< 8 bytes and 4 words respectively).

Attention!:
A If RX-Counter=yes, the configured length for each received

CAN message must be increased by one.

(If for example a message with 8-byte data lendtall sbe
received, in the input windoWroperties DP- Save the entry
must bdength=9.)

If Tx-Counter=yes, the configured length for each CAN
message to be sent must be increased by oner @kémnple &
message with 8-byte data length shall be senthenirtput
window Properties DP- Save the entry must beength = 9).

The entry in the fieldConsistent over specifies whether the data is to be
transmitted as individual units (bytes, words,)etc.as complete package
(1...8 bytes or 16 bytes in Communication-Windowgjing a PLC-cycle.
This function is only to be set to ‘whole length'required, because the
transmission as ‘Unit’ is faster.

Note:
If the data is to be transmitted consistently fa éntire
length, you have to specify this hexal you have to use

SFC14 and SFC15 (refer to Step7-PLC Manual).

In the first two (four) bytes of this field the GlNdentifier and then the
control byteform, each divided by commas, are transmitted.

For outputs the format byte can be optionally fakal by 2 bytesycle for
the cyclic transmission of the CAN telegram defimethis slot. The two
cycle bytes give the cycle time in milliseconds.

The data format for all propertieshexadecimal(!).

The entries of th€omment field are described in detail in the following
chapters.

CANopen-DP/2
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Comment bytes of 11-bit identifiers
Byte No. 1 2 3 4 5 6..15
Content; CAN identifier format byte cycle time
(optional for outputs) not
used
ID_high ID_low form Cycle_high Cycle_low
Comment bytes of 29-bit identifiers
Byte No. 1 2 3 4 5 6 8..15
Content: CAN identifier oycle time
format byte . t
puw | bu | ow | oL (optional for outputs) | 1o
- - - - used
bit31...bit24 | bit23...bit16 | bit15...bit08 | bit07...bit0O form Cycle_high | Cycle_low

9.2.7.1 Enter the CAN Identifier in theComment Field

The CAN identifier is transferred in the first two (four) bytes oétBomment field.
The bytes have to be entered separated by commas.

Example:  The 11-bit identifier 03Q9shall be entered in the comment field.
The two bytes of the 11-bit identifier have to Imeged into theomment field
as: 03,09,
Comment bytes of 11-bit identifiers
Byte No. 1 2 3 4 5 6..15
Content: CAN identifier format byte cycle time
(optional for outputs) not
used
ID_high ID_low form Cycle_high Cycle_low
Example: 03, 09, B8,
(CAN identifier: 0309,) (fornéaBt )b yie: no cyclic transmission
h
Note:

A 29-bit identifier requires four bytes and bit @ist be set to ‘1' (counted 0...31 bits),
in order to enable the module to distinguish betwkEk-bit and 29-bit identifiers.

The value range for the entry of the four bytesa &9-bit identifier lies between 20,00,00,00 and
3F,FF,FF,FF.

CANopen-DP/2

Page 72 of 100 Software-Manual » Doc. No.: C.2909.21 / Rev. 1.0



CAN-Layer-2 Functions

Example:  The 29-bit identifier 123456hall be entered in the comment field.
Please note that bit 29 has to be set to ‘1’ feb2@dentifiers!
The four bytes of the 29-bit identifier have todrgered into the comment field as:

20,12,34,56
Comment bytes of 29-bit identifiers
Byte No. 1 2 3 4 5 6 7 8..15
Content: CAN identifier cvcle time

format byte o t

pu | ou | ow ID_LL (optional for outputs) no

- - - - used

bit31..bit24 | bit23..bit16 | bit15...bit08 | bit07...bit0O form Cycle_high | Cycle_low

Example: 20, 12, 34, 56, B8,
(CAN identifier: 123456,) (f°méa8t ;Oyte: no cyclic transmission
h.

If ‘input’ has been selected in th®-Typefield, the CAN identifier entered there is regatds an Rx-

identifier by the PLC. If ‘output’ has been seletie thel/O-Type, the CAN identifier entered here is
a Tx-identifier.

Attention!
No Rx-identifier must be assigned twice!

If the same Rx-identifier has inadmissibly been selected on RidGress 50 and addrgss
51, no new Rx-data would be received on addreszfted the Rx-identifier has begn
assigned.

The data received last remained unchanged.

This Rx-identifier rule is also valid for the Rxaditifier activated via the Communication Window.
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9.2.7.2 Setting the Data Format with the Control Bte form

The control bytdorm is transferred in th€Eomment field behind the first two (four, for 29-bit
identifier) bytes for th&€€ AN identifier .

form is used to convert the user data from Motorolaentdr(high byte first) into Intel format (low
byte first).

Attention!
Theform byte always has to be entered in hexadecimal form!

Background: Messages which are longer than 1 byte are norrtralgmitted via a CANopen
network in Intel notation, while the Siemens PL&gtes in Motorola format.

Starting with bit 7 of the format byte you can alecivhether the following byte is to be converted
as well, i.e. swapped, or not. If a ‘1’ is spedifier a byte, the following bytes are convertedap
and inclusive the next ‘0’ transmitted. The funogdity can be explained best by means of an
example.

Example: A CAN telegram has got a date in Intel format ie finst word, followed by two bytes
which are not to be swapped and a long word ifastefour bytes in Intel format again.
Binary the following representation results for fbemat byte:

Bit No. 7 6 5 4 3 2 1 0

Bit of

format-byte 1 0 0 0 1 ! ! 0

hex 8 E

action begin end unchanged| unchanggd begin swa swal end
swap swap g 9 swap P P swap

Data-bytes 1 2 3 4 5 6 7 8

CAN-frame Intel format byte 3 byte 4 Intel format

PLC-data Motorola format byte 3 byte 4 Motorola format

From this the format byte results in 8H all eight bytes are to be swapped, for
instance, value FHs specified for the format byte.

The lowest bit is generally without significancechuse the telegram and therefore the
formatting has been completed. The bit should adwmeyset to O.

Note:
The parameterform’ must always be set, even if no byte swapping is
necessary. In this case the parameter has to be ‘S€x.
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9.2.7.3 Setting for the Cyclic Transmission vi&ycle

For outputs the format byte in t@e@mment field can be optionally followed by 2 bytes, whicigger
the CANopen-DP/2 to cyclically transmit the CAN egtam defined in this slot evemycle
milliseconds. The cyclic transmission is then @rout independent of changes in the telegram.

The entry of the two byteycle for the cycle time must be placed in @@mment field behind the two
(four, for 29-bit identifiers) bytes of tHeAN identifier and the following command byterm.

If the cyclic transmission shall not be used, thie tycle bytes can be left out.

The first of the two bytes for cyclic transmissisrthe higher order byte.

The data format in th€omment field is hexadecimal(!).

Example: A defined CAN identifier shall be cyclically trangited every 1 second.
The cycle timecycle has to be entered hexadecimal in millisecondsvahes must be converted
as follows:
1s = 1000ms = 03E8

For the cycle timeycle the values Q3and E§ have to be entered in t®mment field as byte 4
and 5 (or byte 6 and 7 for 29-bit identifier respesty).

Comment bytes of 11-bit identifiers
Byte No. 1 2 3 4 5 6..15
Content: CAN identifier format byte cycle time not
ID_high ID_low form Cycle_high Cycle_low used
Example; 03, 09, B8, 03, ES,
(CAN identfier: 0309,) (f°méa8th§)yte: (cycle time: 03E8,)

Comment bytes of 29-bit identifiers

Byte No. 1 2 3 4 5 6 7 8..15
Content: CAN identifier
format byte cycle time not
ID_UU ID_UL ID_LU ID_LL
used
bit31..bit24 | bit23..bit16 | bit15...bit08 | bit07...bit0O form Cycle_high | Cycle_low

Example; 20, 12, 34, 56, B8, 03, ES,

(format byte:
B8,)

(CAN identifier: 123456,) (cycle time: 03E8,)
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9.3 The Communication Window

9.3.1 Introduction

The cyclic PROFIBUS-accesses address the CANopérétijects of the configured CANopen-nodes.
Via acyclic accesses the CANopen SDO-accessesecaarbed out.

The Communication Window features the option to access @AN-identifiers on the layer-2-level,
without CANopen-support.

In the Communication Window only one PLC-addreseisded to access different Tx-identifiers and
different Rx-identifiers. This is possible, becauke identifiers of the CANopen-modules are
transmitted as parameters together with the dagacit access.

The disadvantage of the Communication Window is ltdveer data flow, though. Therefore we
recommend to use the Communication Window for nioedcritical accesses only (e.qg.
parameterisation).

Attention!
A The Communication Window does not support CANopearctions, but operates with
CAN-Layer-2 functions.

Attention!
The data length must always be 16 bytes in theiguraition!
The identifier to be used is always FEEF

The Communication-Window is described in detaittom following pages.
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9.3.2 Configuration of the Communication Window

The Communication Window is configured via PROFIBWS entry for each of the transmission
and reception of data via the Communication Windgovequired. The firmware only accepts these

two entries.

The following two pictures show the required prajes: Apart from the PLC-address and the
specifications for the SYNC time in the comment bys 4 and 5, all parameters have been

specified Even the identifier cannot be selected freelyh€&istency has to be defined via total
length. A shared PLC address or different PLC asf#re are permissible for input and output

direction.
Data direction:  input Data direction:  output
PLC address: any (example: 30) PLC address: any (example: 30)
Length: 16 (always) Length: 16 (always)
Unit: byte Unit: byte
Consistent for:  whole length! Consistent for:  whole length!
Identifier: FFEF (always) Identifier: FFEF (always)
Form byte: 00 Form byte: 00
Sync time: 00 0D Sync time: 00 0D
[OF Slave Properties ||
Address /1D | Addess /1D |
140 type: Im Direct Entry. | 10 type: Output ad Direct Entry... |
et Address: Length: Unit: Cangistent via:
Stark: l?-D_ Iﬂ IByte j ITDtaI Length j
End: 45
= | Eart pracess image Ho IU 3:
i Input
Address: Length: Unit: Consistent wia:
Start: |3D lﬁ IByte j ITota\ Length j
End 45
™| Part prasess imene: Mo IU E
i Comment: > Comment; —
[Manufacturer-specific data, max [Manufacturer-specific data, max.
[FEF o b e ol gl [FreFm o Lt e s, spaid
Cancel | Help | ak I Cancel Help |
Fig. 5.4.1: Configuring the input path of  Fig. 5.4.2: Configuring the output path of

the Communication Window

the Communication Window

CANopen-DP/2
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9.3.3 Format of Communication Window

The 16 bytes of the Communication Window are assigtifferently, according to data direction.

9.3.3.1 Write Bytes of the Communication Window
(command setting and transmitting of d&it& -> CANopen -> CAN)

Bytes of
Communication Contents
Window
1 high byte of CAN identifier (identifier bits [15]0...8)
2 low byte of CAN identifier (identifier bits 7...0)
3 with 11-bit CAN identifier byte 3 and 4 always ‘0’
4 with 29-bit CAN identifier  byte 3: identifier bits&..24
byte 4: identifier bits 23...16
5 data byte 1
6 data byte 2
7 data byte 3
8 data byte 4
9 data byte 5
10 data byte 6
11 data byte 7
12 data byte 8
13 data length for transmission jobs (Tx)
14 PLC loop counter (has to be incremented in pulske @B1 in order to tell
the gateway the OBL1 cycle)
15 sub command (always set to ‘0’)
16 command (description refer page 80)

Table 33: Write bytes of the Communication Window
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9.3.3.2 Read Bytes of the Communication Window
(command acknowledge and receptioratd €AN -> CANopen -> PLC)

Bytes of the
Communication Contents
Window
1 as long as no received data are available EEiRerwise
> high byte of CAN identifier (identifier bits [15]0...8)
low byte of CAN identifier (identifier bits 7...0)
3 with 11-bit CAN identifier byte 3 and 4 always ‘0’
4 with 29-bit CAN identifier  byte 3: identifier bits&..24
byte 4: identifier bits 23...16
5 data byte 1
6 data byte 2
7 data byte 3
8 data byte 4
9 data byte 5
10 data byte 6
11 data byte 7
12 data byte 8
13 number of data bytes received
14 return of the PLC-loop counter which has been tratted to the gateway
via the last PROFIBUS telegram
15 return of the sub command
16 error code of the read function (not supporteti@imoment)

Table 34: Read bytes of the Communication Window
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The following table shows commands which are culydreing supported. The sub command is not
yet being evaluated and should always be set tat‘6bmmand call, therefore.

Command Function
1 transmit data
3 receive data at enabled Rx-identifiers
4 enable Rx-identifier for data reception
5 deactivate reception (command 4)
6 transmits an RTR frame
7 executes command 4 and command 6
11 (reserved)
If the gateway is configured as CANopen master:
20 Cyclical transmission of the CANopen SYNC command
(ID 80, len =0)

Table 35: Commands of Communication Window

Attention!

A command is only completely processed, if, whealieg the Communication Windoy\
byte 14 of the CANopen-DP/2-module provides the®alf the PLC-loop counter whigh
was assigned at the command call.
Before the following command is called, it is tHere necessary to check byte 14 firgt!

=

Explanations of the commands:

Command 1: Send data
In order to send data via the Communication WindlasvCAN identifier has to be
specified in bytes 1 and 2 (or 1...4 for 29-bintieers). In addition to the number of
bytes to be transmitted, a PLC-loop counter hdeetspecified. The loop counter has to
be realised by the user. It is required to proWideCANopen-DP/2-gateway with the
OB1-cycle of the PLC.
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Command 3: Reception on enabled Rx-identifiers
The reception of data requires the CAN-Rx-identsfiehich are to receive data to be
enabled (see command 4).
After reception command 3 has been written, readsses to the Communication
Window will give you the data structure shown og@&9. The Rx-data is received
asynchronously to the PLC-cycle. Until valid dase bbeen received the value EE&HI
be returned in the first bytes in read accessely. @ter valid data has been received the
Rx-identifier of the read frame in the first bytescomes readable. In addition, the read
command which requested the reception of datasigrasd by means of the returned
PLC-loop counter in byte 14.

The CANopen-DP/2 module has got a FIFO-memory ¥& @AN-frames to buffer the
received Rx-data. If several Rx-frames are to beived on one Rx-identifier, or if
frames of various Rx-identifiers enabled for recaptire received, the data is not lost, as
long as the PLC reads out the FIFO memory quidian tt is being filled.

Command 4: Enabling Rx-identifiers for reception
By means of this command the Rx-identifier whosi d&to be received has to be
enabled. More than one Rx-identifier can be enahtete same time. For this, the
command has to be called an according number efstim

Command 5: Deactivate reception (command 4)
After this command has been called no data is vedeany longer on the specified Rx-
identifiers.

Command 6: Sending an RTR-frame
By means of this command a remote-request fratransmitted. Prior to the
transmission the reception on the Rx-identifier twalse enabled by command 4.

Command 7: Executes command 4 and command 6
See there.
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Command 20: Cyclical transmission of the CANopen ecomand SYNC

The CANopen-DP/2 device can cyclically transmit toenmand SYNC for simple
CANopen applications.

The command is transmitted as shown in the tallegea The cycle is specified e.g in
the properties window in bytes 4 and 5 when the @amication Window is configured
(refer to page 77).

The cycle is specified in milliseconds.
Value range: 0...FFFE(0...65534 ms)

Attention!

In order to guarantee that all CANopen users hateived their new data when they
receive the SYNC command, the cyclical transmissmnmand of the SYNC command
cannot interrupt transmission of a DP-telegramhen@AN. That means that the SYNC
command is delayed until the DP-telegram has be@smitted, if its transmission and
the transmission of a SYNC command coincide.

This can result in slight changes of time in thelical transmission of the SYNC
command.

Attention!
SYNC Time can be set in two different ways:

1. Inthe parameter telegram in the DP-propertieglonv (see page 30)
2. Via byte 4 and 5 of the Communication window (sage 77)

These specifications are equal, i.e. the last 8patton made is valid!
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9.3.4 Examples on the Communication Window

9.3.4.1 Transmitting Data

1. Basic Setting of the Communication Window
The basic settings have to be made only once wétéing up the Communication Window.

1.1 Activating the Communication Window during ttom@iguration of the DP-gateway (see page 67)
Communication Window: yes

1.2 Definition of the 16 input and output bytes feéd Communication Window (see page 77) e.g.

Data direction:  input Data direction:  output
PLC-address: e.g. here: 30 PLC-address: e.g. here: 30
Length: 16 (always) Length: 16 (always)
Unit; byte Unit; byte
Consistently via:  entire length! Consistently via:  entire length!
Identifier: FFEF, (always) Identifier: FFEF, (always)
Form byte: 0Q Form byte: 09

Sync time: 00 0P Sync time: 00 0P

1.3 Program PLC-loop counter
8-bit loop counter for handshake function betwek@ Bnd gateway

PLC-Cycle (Pseudo Code):

1 | Read Byte 14 (returned loop counter) Read Bytes of Communication-Windows’
(refer to page 79)

2 | Compare Byte 14 of thé&ead Bytes of Communication-Windows’ with PLC-loop
counter byte 14 of theNrite Bytes of Communication-Windows’(refer to page 18B),
unequal go to 6., if equal go to 3.

3 | Increase PLC-loop counter (Byte 14) @Write Bytes of Communication-Window’
(refer to page 78)

4 | Evaluation of Read Bytes of Communication-Windows’ (refer to page 19, the
evaluation of the answer to the last command aived CAN frame (depending on tf
application).

=

e

5 | Send newWrite Bytes of Communication-Window’ (refer to page w8bh increased
loop-counter value of 3. and if necessary new appbn data.

6 | Continue PLC program (new request at the nextrarogycle)
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2. Start Transmission Command by Writing the 16 Byts of the Communication Window

Byte of
Communicatior] Contents Exar[?]%lf] here
Window
1 high byte of CAN-identifier (identifier bit [15] 108) 00
2 low byte of CAN-identifier (identifier bit 7...0) 12
i bytes 3 and 4 always ‘0’ for 11-bit identifier 88
5 data byte 1 00
6 data byte 2 01
7 data byte 3 02
8 data byte 4 03
9 data byte 5 04
10 data byte 6 05
11 data byte 7 06
12 data byte 8 07
13 data length for transmission commands (Tx) 08
14 PLC-loop counter 8-bit counter
15 sub-command (always set to ‘0’) 00
16 command ‘transmit data’ 01

The data bytes 0...8 are transmitted on Tx-idemtG012 .

In order to acknowledge the execution of the condrearead access to byte 14 of the
Communication Window should follow. It has to hdkie same value of the PLC-loop counter
as when the command was called.
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9.3.4.2 Receiving Data

1. Basic Setting of the Communication Window
The basic settings of the Communication Window helveady been described in the example
above ‘Transmitting Data’.

2. Receiving Data

2.1 Enabling the Rx-Identifier for Reception
In this example the data of the Rx-identifier 0128 to be received.

Byte of
Communicatior] Contents Exar[?];()al)((e] here
Window
1 high byte of CAN-identifier (identifier bit [15] 108) 01
2 low byte of CAN-identifier (identifier bit 7...0) 23
i bytes 3 and 4 always ‘0’ for 11-bit identifier 88
5 data byte 1 00
6 data byte 2 00
7 data byte 3 00
8 data byte 4 00
9 data byte 5 00
10 data byte 6 00
11 data byte 7 00
12 data byte 8 00
13 data length for transmission command (Tx) 00
14 PLC-loop counter 8-bit counter
15 sub-command (always set to ‘0’) 00
16 command ‘Enable Rx-Identifier’ 04

In order to acknowledge the execution of the condrearead access of byte 14 of the
Communication Window should be made with every camdncall. It has to have the same
value of the PLC-loop counter as it had when theroand was called.
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2.2 Initiate Reception of Data of the Enabled Reritfier

Byte of
Communicatior] Contents Exar[?];()al)((e] here
Window
1 high byte of CAN-identifier (identifier bit [15] 108) 01
2 low byte of CAN-identifier (identifier bit 7...0) 23
i bytes 3 and 4 always ‘0’ for 11-bit identifier 88
5 data byte 1 00
6 data byte 2 00
7 data byte 3 00
8 data byte 4 00
9 data byte 5 00
10 data byte 6 00
11 data byte 7 00
12 data byte 8 00
13 data length for transmission commands (Tx) 00
14 PLC-loop counter 8-bit counter + n
15 sub-command (always set to ‘0’) 00
16 command ‘Read Rx-ldentifier’ 03

2.3 Reading the Data

After an undetermined time the Rx-data is receeved can be accessed by reading the
Communication Window. Since the data is receiveth@sronously to the PLC-cycles the
Communication Window has to be read again and ag#ihthe data was received (polling).

By comparing the values of the PLC-loop counter gan determine, whether the data received
is the correct data from the read command.

A read access returns the following bytes:

Byte of
Communication] Contents Exar[?];()al)((e] here
Window
1 high byte of CAN-identifier (identifier bit [15] 108) 01
2 low byte of CAN-identifier (identifier bit 7...0) 23
i bytes 3 and 4 always ‘0’ for 11-bit identifier 88
5 data byte 1 AA
6 data byte 2 BB
7 data byte 3 CC
8 data byte 4 DD
9 data byte 5 EE
10 data byte 6 FF
11 data byte 7 00
12 data byte 8 11
13 data length 08
14 PLC-loop counter 8-bit counter + n
15 returned sub-command (without significance) 00
16 error code of the read function (without sigrafice) 00

Page 86 of 100 Software-Manual » Doc. No.: C.2909.21 / Rev. 1.0 CANopen-DP/2



CAN-Layer-2 Functions

2.4 Deactivate Reception of Data on this Rx-Idestifi

If no further data is to be received on this idigt] the reception is to be disabled again.

Byte of
Communicatior] Contents Exar[?]%lf] here
Window
1 high byte of CAN-identifier (identifier bit [15] 108) 01
2 low byte of CAN-identifier (identifier bit 7...0) 23
i bytes 3 and 4 always ‘0’ for 11-bit identifiers 88
5 data byte 1 00
6 data byte 2 00
7 data byte 3 00
8 data byte 4 00
9 data byte 5 00
10 data byte 6 00
11 data byte 7 00
12 data byte 8 00
13 data length for transmission commands (Tx) 00
14 PLC-loop counter 8-bit counter + m
15 sub-command (always set to ‘0’) 00
16 command ‘Disable Rx-Identifier’ 05
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10. Editing the GSD-File with a Text Editor

We recommend to configure the module with a PRORBRIdnfiguration tool, as e.g. the
SIMATIC manager.

Not every PROFIBUS configuration software suppdtte “Universal Module” (see chapter:
“5.1 Course of Configuration via SIMATIC Manager”).

If the “Universal Module” is not supported, the GEI2 has to be adapted via a text editor.

The configuration of a module is made by meansadrdiguration frame, whose content is entered
in the GSD-file.

The frame of the configuration is sub-divided ireth octets (see also PROFIBUS-Specification,
Normative Part 8, page 738, Fig. 16):

Octet 1:Number_of_the manufacturer-specific data

Octet 2:Number_of _output_bytes

Octet 3:Number_of_input_bytes

Octet 4:Manufacturer-specific_configuration_byte

Octet 17:Manufacturer-specific_configuration_byte

The octets have the following meaning:

Octet 1: Number_of manufacturer-specific_data

Because the CANopen-DP/2 always uses a specifforiat to represent a connected CAN-

module, the identifier-byte has the following stire (see also PROFIBUS-Specification-
Normative-Part-8, page 737):

MSB LSB
Bit-No.: 7 6 S 4 3 2 1 0
Length of the manufacturer-specific data:
00: free place 0010 for the PDO1
Content: 01: Input always | always [0110 for the PDO1 and PDO2
ontent-110: output 0 0 |1010 for the PDO1, PDO2 and PBO
11: In/Output 1110 for the PDO1, PDO2., PDO3 and
PDO4
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Example Octet 1:

Bit-No.: 7 6 5 4 3 2 1 0
Content: 1 1 0 0 1 0 1 0
= 0xCA Module is an input and output (0xCO) and ¥teb manufacturer-

specific data (PDO1, PDO2 and PDO3) will follow.

Octet 2: Number_of _output_bytes

Octet 2 gives the consistency, the structure (iwted) and the number of the output bytes.
Length bytes of the output as seen from the PROBIBtaster (see also PROFIBUS-Specification-
Normative-Part-8, page 738)

[i]

MSB LSB
Bit-No.: I 6 5 4 3 2 1 0
Number of output bytes
Length- Bit
i Meaning
Consistency ovefformat 5 4 3 2 1
0: byte or word |0: byte-
Content: 0O 0 0O 0 O 1 byte, resp. 1 word
1: complete structure
length 1: word-
structure 1 1 1 1 1 64 bytes, resp. 64 wordk
Note:

If the parameteB8ave PDO-Orientation is set to ‘yes’ in the parameter telegram, CAN

frames are transmitted at the outputs with stan@iaRDO-identifiers.

If the parameteflave PDO-Orientation is ‘no’ (default), the CAN frames are transmitfed

via RxPDO-identifiers.

The number of the output bytes is the summatioalldRxPDO-lengths (for SlavePDO-Orientation
‘no’), or summation of all TxPDO-lengths (for Sl&@0-Orientation ‘yes’)

CANopen-DP/2
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Example Module 1:
The parameteflave PDO-Orientation is set to ‘no’ in the parameter telegram.
The length of RxPDOL is 8 bytes,

the length of RxPDO2 is 5 bytes and

the length of RxPDO3 is 3 bytes

Bit-No.: 6 5 0
Content: 0 0 1 1
= OxOF 16 bytes RxPDO output data
Example Module 2:
The parameteflave PDO-Orientation is set to ‘yes’ in the parameter telegram.
The length of TXPDOL1 is 7 bytes,
the length of TXPDO2 is 4 bytes and
the length of TXPDO3 is 6 bytes
Bit-No.: 6 5 0
Content: 0 0 0 0
= 0x10 17 bytes TxPDO output data
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Octet 3: Number_of_input_bytes

Octet 3 gives the consistency, the structure (twted) and the number of the input bytes.
Length bytes of the input as seen from the PROFIBw#Ster (see also PROFIBUS-Specification-
Normative-Part-8, page 738)

MSB LSB
Bit-No.: I 6 5 4 3 2 1 0
Number of output bytes
Length- Bit
i Meaning
Consistency ovefformat 5 4 3 2 1
0: byte or word |0: byte-
Content: 0O 0 0O 0 O 1 byte, resp. 1 word
1: complete structure
length 1: word-
structure 1 1 1 1 1 64 bytes, resp. 64 wordk

The number of the input bytes is the summatiol 3d DO-lengths (for SlavePDO-Orientation ‘no’),
or summation of all RxPDO-lengths (for SlavePDOentation ‘yes’)

Example Module 1:

The parameteflave PDO-Orientation is set to ‘no’ in the parameter telegram.
The length of TXPDOL1 is 7 bytes,

the length of TXPDO2 is 4 bytes and

the length of TXPDO3 is 6 bytes

Bit-No.: 7 6 5 4 3 2 1 0
Content: 0 0 0 1 0 0 0 0
= 0x10 17 bytes TxPDO input data

Example Module 2:

The parameteflave PDO-Orientation is set to ‘yes’ in the parameter telegram.
The length of RxPDOL is 8 bytes,

the length of RxPDO2 is 5 bytes and

the length of RxPDO3 is 3 bytes

Bit-No.: 7 6 5 4 3 2 1 0
Content: 0 0 0 0 1 1 1 1
= OxOF 16 bytes RxPDO input data
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Octet 4, 5 ... 17Manufacturer-specific_configuration_byte

The content of octet 4 -17 depends on the setfipg@ametedave PDO-Orientation.

Note:

m If the paramete8ave PDO-Orientation is set to ‘yes’ in the parameter telegram, C
frames are transmitted at the outputs with stan@i@aRDO-identifiers and CAN framsg
are received at the inputs with standard RxPDOtiflers.
If the parameteHave PDO-Orientation is ‘no’ (default), the CAN frames are transmitf
via RxPDO-identifiers and they are received via D&Ridentifiers.

AN

ed

Manufacturer-specific data
Octet

Save PDO Orientation: no Save PDO Orientation: yes
4 Format byte TxPDO1 Format byte RxPDO1
5 Format byte RxPDO1 Format byte TxPDO1
6 Length TxPDO1 Length RxPDO1
7 Length RxPDO1 Length TxPDO1
8 Format byte TxPDO2 Format byte RxPDO2
9 Format byte RxPDO2 Format byte TxPDO2
10 Length TxPDO2 Length RxPDO2
11 Length RxPDO2 Length TxPDO2
12 Format byte TxPDO3 Format byte RxPDO3
13 Format byte RxPDO3 Format byte TxPDO3
14 Length TxPDO3 Length RxPDO3
15 Length RxPDO3 Length TxPDO3
16 Format byte TxPDO4 Format byte RxPDO4
17 Format byte RxPDO4 Format byte TxPDO4
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10.1 Example Module 1: Manufacturer-specific Data$O: no)

Octet Manufacturer-specific Data Entry Meaning
4 Format byte TxPDO1 0x00 no byte-swapping
5 Format byte RxPDO1 0x00 no byte-swapping
6 Length TxPDO1 0x07 -
7 Length RxPDO1 0x08 -
8 Format byte TxPDO2 0x00 no byte-swapping
9 Format byte RxPDO2 0x00 no byte-swapping
10 Length TxPDO2 0x04 -
11 Length RxPDO2 0x05 -
12 Format byte TxPDO3 0x00 no byte-swapping
13 Format byte RxPDO3 0x00 no byte-swapping

The configuration-frame for module 1 has the follogvstructure and has to be inserted into the GSD-
file.

Example for manual GSD-file entries:

Module="Name of the Module" O0xCA, O0xOF, 0x10, 0x00, 0x00, 0x07, 0x08, 0x00,
0x00, 0x04, 0x05, 0x00, 0x00

1

EndModule

Meaning of the entries:
1. Unambiguous reference number (1...65535)

entries underModule=:
“Name of the module” ... Comment to name the module

Octet 1: OxCA... Module is an in- and output (Ox@@ay 10 bytes of manufacturer- specific
data (1. PDO, 2. PDO und 3. PDO) will follow.

Octet 2: OxOF... Consistency over byte, the lengtimkt is byte-structure (OxOF) and
16 bytes output data are transferred (OxOF = 6...1

Octet 3: 0x10... Consistency over byte, the lengtimkt is byte-structure (0x10) and
17 bytes input-data are transferred (0x10 = 17...1)
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Manufacturer-specific data:

Octet 4: 0x00... Format byte TxPDO1 0x00 no byte-swagp.e. the order
of the data is not changed

Octet 5: 0x00... Format byte RxPDO1 0x00 no byte-swapp

Octet 6: 0x07... Length TxPDO1 0x07 length of TXPD@hiytes

Octet 7: 0x08... Length RxPDO1 0x08 length of RxPD8®bytes

Octet 8: 0x00... Format byte TxPDO2 0x00 no byte-swapp

Octet 9: 0x00... Format byte RxPDO2 0x00 no byte-swapp

Octet 10: Ox04... Length TxPDO2 0x04 length of TxPD@dytes

Octet 11: Ox05... Length RxPDO2 0x05 length of RxPDBBytes

Octet 12: 0x00... Format byte TxPDO3 0x00 no byte-ragp

Octet 13: 0x00... Format byte RxPDO3 0x00 no byte-gwap

The length of TXPDO3 results from the length bgtariput less the lengths of TxPDO1 and TxPDO2:
17 bytes input data

- 7 bytes TxPDO1

- 4 bytes TxPDO2

6 bytes for TXxPDO3

The length of RxPDO3 results from the length byie dutput less the lengths of RxPDO1 and
RxPDO2:

16 bytes input data

- 8 bytes RxPDO1

- 5 bytes RxPDO2

3 bytes for RxPDO3

Attention!

Please note, that the GSD-file has to be renamieel.file name may be maximum|8
characters long. Some configuration-software feRROFIBUS Master does not operpte
with longer file names.
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10.2 Example Module 2: Manufacturer-specific Data$O: yes)

Octet Manufacturer specific data Entry Meaning
4 Format byte RxPDO1 0x00 no byte-swapping
5 Format byte TxPDO1 0x00 no byte-swapping
6 Length RxPDO1 0x08 -
7 Length TxPDO1 0x07 -
8 Format byte RxPDO2 0x00 no byte-swapping
9 Format byte TxPDO2 0x00 no byte-swapping
10 Length RxPDO2 0x05 -
11 Length TxPDO2 0x04 -
12 Format byte RxPDO3 0x00 no byte-swapping
13 Format byte TxPDO3 0x00 no byte-swapping

The configuration-frame for module 2 has the follogvstructure and has to be inserted into the
GSD-file.

Example for manual GSD-file entries:

Module="Name of the Module" 0xCA, 0x10, OxOF, 0x00, 0x00, 0x08, 0x07, 0x00,
0x00, 0x05, 0x04, 0x00, 0x00

2
EndModule

Meaning of the entries:
2... Unambiguous reference number (1...65535)

entries underModule=:
“Name of the module” ... Comment to name the module

Octet 1: OxCA... Module is an in- and output (Ox@@y 10 bytes of manufacturer-
specific data (1. PDO, 2. PDO und 3. PDO) will dal

Octet 2: 0x10... Consistency over byte, the lengtmét is byte-structure (0x10) and
17 bytes output data are transferred (0x10 = 137...1

Octet 3: OxOF... Consistency over byte, the lengtmét is byte-structure (0OxOF) and
16 bytes input data are transferred (OxOF = 16...1)
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Manufacturer-specific data:

Octet: 0x00...

Octet 5: 0x00...

Octet 6: 0x08...

Octet 7: 0x07...

Octet 8: 0x00...

Octet 9: 0x00...

Octet 10: 0x05...
Octet 11: 0x04...
Octet 12: 0x00...

Octet 13: 0x00...

The length of TXPDOS3 results from the length bytedutput less the lengths of TxPDO1 and

TxPDO2:

17 bytes output-data
- 7 bytes TxPDO1
- 4 bytes TxPDO2

6 bytes for TXxPDO3

The length of RxPDO3 results from the length byteifiput less the lengths of RxPDO1 and

RxPDO2:

16 bytes input-data
- 8 bytes RxPDO1
- 5 bytes RxPDO2

3 bytes for RxPDO3

Format byte RxPDO1

Format byte TxPDO1
Length RxPDO1
Length TxPDO1
Format byte RxPDO2
Format byte TxPDO2
Length RxPDO2
Length TxPDO2
Format byte RxPDO3

Format byte TxPDO3

0x00

0x00

0x08

0x07

0x00

0x00

0x05

0x04

0x00

0x00

no byte-swagpine. the order

of the data is not changed

no byte-swapp

length of RxPD8®bytes
length of TXPD@Mytes
no byte-swapp

no byte-swapp

length of RxPDBBytes
length of TxPD@2ytes
no byte-pwap

no byte-grap

Attention!

Please note, that the GSD-file has to be renamieel.file name may be maximum
characters long. Some configuration-software feRROFIBUS Master does not oper
with longer file names.

ate
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11. Glossary

PROFIBUS-DP/PLC-Terms

Master............ Master devices control the datasfer on the PROFIBUS. A master can transmit agess
without request.

Slave ............. Slave devices are peripheralagsvsuch as in-/output devices, valves, drivesram$ducers.
They have no bus access authorization, i.e. theynly accept received messages or transmit
messages to the master on request.

Class 1 Master ..... PROFIBUS controller which colstits decentral peripheral devices via cyclic dedasfer.

Class 2 Master . .... PROFIBUS controller which a@ally exchanges data with a slave.

CAN/CANopen Terms
CAN ............. Controller Area Network

CAN-Layer-2 ...... Layer of the OSlI-Layer model
On the level of CAN-Layer-2 control and managenstnictures are not supported as under
CANopen which is classified as CAN-Layer-7.

CANopen Node . ... CANopen module
A CANopen node can feature master or/and slaveifure
CA.............. CAN in Automation e.V.

Association for the development of CAN in indudtepplications.
COB ............. Communication Object

Communication

Window .......... Window for the transmission of CAldta on CAN-Layer-2 level
Frame ............ Also called message

General term for a CAN message which consists ofroband user data.
DS-XXX ...t Draft Standard

Some CAN-standards can be downloaded directly trenCiA-homepage:
WWw.can-cia.org

Object ............ Emergency data
Heartbeat ......... Cyclical recurring message ferrtionitoring of the operability of a CANopen module
Master............ CANopen Master
CANopen module which carries out control tasksten@AN-bus.
Node-ID .......... CANopen-node number
Number for identification of a CANopen-node (1.7])2 The PDO-identifier result from the
Node-ID.
NMT ............. Network Management (Master)
PDO ............. Process Data Object
The real-time data transfer of process data isopadd by PDOs. The data transfers are not
acknowledged.
RTR ............. Remote Request

CAN-frame which requests another CAN-module tograit data.
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RX .o receive
MPDO ........... Multiplexed PDO
Via this PDO all modules can be addressed witinglsiCAN-frame simultaneously (Broadcast).
Page Mode ........ CAN-Layer-2 function to controlrmthan 48 CAN-identifier in a PROFIBUS-telegrame $4]
SDO ............. Service Data Object
With SDOs communication and parameter data carapsferred. The data transfers are
acknowledged.
Slave ............. CANopen-Slave
START ........... Start-frame to start the CANopeneime
SYNC ............ Synchronisation-frame is used tacéyonise the CANopen-modules
TX o transmit
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13. License

The CANopen-DP/2 gateway uses the opensource F@8®RToperating system. The FreeRTOS
source code is published in terms of the GNU puldense (GPL)

For the full license text please see esd's "3y iaensor notice" document that is part of thequrct's
documentation on the enclosed CD.

Please contact esd for the full source code oFtkeRTOS used for the CANopen-DP/2.

The web address of FreeRTOShH#p://www.freertos.org/
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