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1 Overview

This application note demonstrates how to interface to a Gocator via CANopen protocol, using Hilscher
Gateway to convert from CANopen to Modbus protocol, which is supported by the Gocator.

2 Software and Hardware Requirements

Requirements Details

Gocator Firmware Gocator 3.x or 4.x

Gocator Series All

PLC IFM CR0403 BasicController
PLC Software CoDeSys V2.3

Gateway Hilscher netTAP (NT-50-CO-EN)
Gateway Software SYCON.net

3 Configuring the Gocator

The Gocator is to be configured to use the Modbus protocol in Output configuration.

X lﬁ M 54 # EPUi 0 c \ﬁq 0

Manage Scan Measure BN-IT.I"38 Dashboard

[new] 4N = S2m .- ol 0] Replay \Y; ";\—g\—"\‘—

=
YN YNS
Qutput
- ‘m Protocol: Modbus v
Protocol and data selection
1n Digital 1 Configuration Map
Trigger event and pulse width M sufering Name Register | Type
Digital 2 . o~
B g | I The Medbus TCP protocel can be used to cperate a sensor Control
rigger event and pulse width . .
rigger event and pulse widt from a PLC. Modbus TCP only supports a subset of the tasks | Command 0 16-bit
that can t nplished in the web interf: (Start, Stop,
Analog A:' at car _er accon p‘|l t dir the b interface (Start, Stop Arguments 1 —
Trigger event and current scaling Align and Switch Job), and only measurement results can be
N N transmitted to the PLC. State
Serial F— = ;
" 4 Aata c R = : . .| | Running 300 16-bit
Protocol and data selectior Buffering should be enabled when part detection is used and » ; )
if multiple objects may be detected within a time frame | Commandin Progress 301 16-bit
shorter than the polling rate of the PLC. Alignment State 302 16-bit
Iif buffering is enabled, the PLC must read the Advance | Encoder Position 303 64-bit
register to advance the queue before reading the | Time 307 64-bit
measurement results.
Job Name Length 311 16-bit
Job Name 312 var
Stamp
Advance Buffer 976 16-bit
Buffer Count 977 16-bit
Buffer Overflo 978 16-bit
Inputs 979 16-bit
Z Encoder 980 64-bit -
Figure 1 - Configuring the Modbus protocol in the Output panel
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3.1 Gocator Modbus Registers

Below is the table with the Gocator modbus registers which need to be mapped by the gateway to the
Profinet 1O registers. Note the CANopen protocol supports only 32 bytes of data for send Process Data
Objects (PDOs) and 32 bytes for receive PDOs.

S info@Imi3D.com
@ www.Imi3D.com

Modbus Write Registers
Register Address Name DataSize (bit)
0 Command 16
1 Filename char 0 16
31 Filename char_31 16
Modbus Read Registers
Sensor State Registers
300 Stopped / Running 16
301 Busy 16
302 Calibration State 16
303 — 306 Encoder Value 64
307 — 310 Time 64
311 Configuration File Length 16
312 Live Configuration Name char_0 16
331 Live Configuration Name char_19 16
Sensor Stamp Registers
976 Buffer Advance 16
977 Buffer Counter 16
978 Buffer Overflow 16
979 Inputs 16
980 — 983 Encoder Index 64
984 — 985 Exposure 32
986 — 987 Temperature 32
988 — 991 Encoder Value 64
992 — 995 TimeStamp 64
996 — 999 Frame Counter 64
Sensor Measurement Registers
1000 — 1001 Measurement Value ID 0 32
1002 Measurement Decision ID 0 16
1057 - 1058 Measurement Value ID 19 32
1059 Measurement Decision ID 19 16
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4 Configuring Hilscher netTap NT-50-CO-EN Gateway

4.1 Gateway Hardware Interface

Meaning of the elements

@- Connector X1 for power supply
(D sys-LED

(@ APL-LED

(@ com-LED

@ LED, depends on protocol at X2
@ LED, depends on protocol at X2
@ Rotary address switch, factor 10
@ Rotary address switch, factor 1

The address switches can be activated with
SYCON.net version 1.351 (or higher) and can
be used with firmware version 1.1 (or higher)
for PROFIBUS DP Slave, DeviceNet Slave,
CANopen Slave and CC-Link Slave.

Section Range of Values for the Address
Switches on this page lists the range of values
for each protocol.

LED, green, LINK at X3

@ LED, yellow, ACT respectively Rx/Tx
(activity) at X3

Port X2 — D-Sub (DB9) connector for CANopen connection
Port X3 — Ethernet port for Modbus TCP connection

4.2 SYCON.net Software Installation

The gateway is delivered with a “Gateway Solutions” CD, containing configuration tools, drivers, manuals,
etc. Run the “Gateway_Solutions.exe” executable from the CDE, screen as shown in Error! Reference
source not found. will appear. Click on “Install Configuration and Diagnostic Software” to install the

necessary software for the gateway.
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Adobe Flash Player 10 o B

File View Control Help

Gateway Solutions

' Overview & Installation

Table of Contents and Documentation
Install Configuration and Diagnostic Software

Quick Start Video Screencasts

Conversion PROFINET 10 Device / PROFIBUS Master (Gateway NT 100)
| Conversion Modbus TCP Server / ASCIl (Gateway NT 50)
PROFINET / PROFIBUS with S7 PROFINET PLC (PROXY connector)
Using multiple PROXY connectors with single S7 PLC

Programming serial Hello World® yourself with netSCRIPT

¢ANopen (CLink Deviceitet EthercAT™ Etheriet/IP poweRLnk TiModbus y 2

Baee’ janoa sercos [Sapfal et

. the automaton bua COMMUNICATION

Figure 2 - Installing Sycon.net Configuration Tool

~

4.3 Configuration of Gateway IP Address

The device is configured via the Ethernet port. Therefore it is necessary that the device gets an IP
address assigned before.

Therefore do the followings steps:

1. Establish an Ethernet connection between the Ethernet network port of your PC and the Ethernet port
of the netTAP NT 50 device

2. Start the “Ethernet-Device Setup“ software. Therefore select Start > Programs > SYCON.net System
Configurator > Ethernet Device Setup.

3. Search for connected devices. Therefore click on Search Devices.

Devices are searched in the local network using broadcast telegrams.

4. Assign an IP address to the NT 50 device, which should be used for the device configuration.

This address can be stored in a non-volatile memory of the device.
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& Ethernet Device Configuration

File Options ?

Devices Online

Find:

next |

previous | N

MAC Address

| Device ... | Device Name | IP Address = | Protocol | Devic... I Vend... | D|

00-02-A2-26-1D-7B  NETTAP...

netTAP 50 ...

192.168.1.101 Netld... - = =

IP Configuration for 00-02-A2-26-1D-78

52 3

IP Address:

Subnet mask:

|19z.1es. 1. 101

|255.255.255. 0

OK Cancel

Search Devices l Configure ’l

Figure 3 - Ethernet Device Configuration for Gateway

4.4 Configuration of Gateway in SYCON.net

To configure the gateway, open the SYCON tool which will automatically start a new project.

B SYCON.net - [Untitled.spj e (5 ]
[ Ele View Device Network Extras Help
| o
DEE® [zza [EBeess]s
netProject + % [netpevice o8
1 Project: Untitied - [m-&aAs- B
= ‘ X CANopen
" |e-@cc-Link
@ CompoNet
(O DeviceNet
(3 EtherCAT
(3 EtherNet/IP £
(& Modbus RTU
h (23 Open Modbus/TCP
(23 POWERLINK
(3 Profibus DPVO
@ Profibus DPV1
(23 PROFIBUS MPI i
(21 PROFINET IO
- |=-Qsercosm -
 —— ; jﬂ\ Fieldbus  Vendor ), DTM CI
1
3 4] 4[> [\ SYCON.net { netDevice 141 »
Ready

|Administrator [ |INUM

4
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Figure 4 - SYCON, empty project
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From the right panel, select the “NT 50-XX-XX” under “Open ModbusTCP / Gateway_Stand-Alone_Slave”
and drag this to the grey line in the middle panel.

'r SYCON.net - [Can_Slave.spj] = [ 5 [ |
|| File View Device Network Extras Help
DEd @
2 =
=y 2, =
netProject - X netDevice
=[] Project: Can_Slave -

9 inetTAP[NT 50-CO-ENj<2> (#1)!

#1 COMX 50XX-RE/OMB
. %z COMX 51XX-RE/OMB
3 NB100-XX-XX

et NETX 100 RE/OMB
et NETX 50 RE/OMB

m

netTAP[NT 50-CO-ENJ<2>(#1) tebx NETX 500 RE/OMB
a#k: NETX 51 RE/OMB
3 /2% NJ 100XX-RE/OMB

2% NJ 50X-RE/OMB
/¥ NJ 51X-RE/OMB
B8 NRP 52-RE/OMB
M NT 100-XX-XX

9 NT 50-XX-XX
g8 NXIO 50-RE/OMB
-] POWERLINK

(> \ FieldbusKVendorx DTM Class>\ Found /
DTM: netTAP

Info: -

Vendor:  Hilscher GmbH

Version:  V1.0506.3.8540
Date: 2015-09-10

Device: NT 50-XX-XX
Info: -

Vendor:  Hilscher GmbH
Version:  V1.0506.3.8540
Y Date: 2015-09-10

Output Window + X

JRIAL \SYCON.net/(netDevice/ < | > |
Ready

Administrator NUM A

Figure 5 - Selecting the netTap

Right click on the netTap and click “Configuration-> Gateway”. Click the “Scan” button and the NT 50-CO-
EN device will appear. Select this NT 50-CO-EN and click “Apply” to assign the device.
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P netDevice - Gateway netTAP[NT 50-CO-EN]<2> (1) =)
10 Device: NT 50-CO-EN Device ID: = 3
Vendor: Hilscher GmbH Vendor ID: 0x011E DT
Noviggtonares (= | Device Assignment
=] gjett;\gs Scan progress: 1/1 Devices (Current device: -)
river
netX Driver ‘
sy Device Assignment Device selection: suitable only v
3 Consflglfratnon Device Hardware Ports 0, Slot number Serial number Driver Channel Protocol Access path
ettings @] [N s0-coEN Ethernet/CANopen/-/- Undefined Gateway ...\192.168.1.101:50111\GfX0_Ch2
Signal Mapping
Access path: I {B54C8CC7-F333-4135-8405-6E 12FCB8EE62}\192. 168. 1. 101:50111\cifX0_Ch2
OK I Cancel Apply. Help
ReG [ [ [ %
Figure 6 - Device assignment
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Configure the Primary network as CANopen Slave and the Secondary network as Open Modbus/TCP.
Only the suitable “N5COSOMB.NXF” firmware will appear on the settings panel. Select and download this
firmware to the netTap by clicking the “Download” button. After that, click “OK”.

r N
B netDevice - Gateway netTAP[NT 50-CO-ENJ<2>(#1) o | E e
10 Device: NT 50-CO-EN Device ID: = 3
Vendor: Hilscher GmbH Vendor ID: 0x011E DT
Navigation area (=] ‘ Settings
123 Settings General
£ Driver X
netX Driver Description: | netTAP
Device Assi Protocol C
{2 Configuration
5 Settings Primary network (Port X2): |CANopen Siave | Secondary network (Port X3): [Open Modbus/TCP =1
Signal Mappin: -
g PPing Required gateway: [T so-coen ~1
Required license: None

Available Firmware: NSCOSOMB.NXF Browse
Download

Software dass: Open Modbus/TCP Messaging \ CANopen Slave \ Multi
Software version: 1.1.4.0
Basic Settings
Mapping Cyde time: ,—10 ms Mapping mode: Default ;I
Network Address Switch
Enable: I~
Used by: [caNopen Save (Portx2) I

oK Cancel Help

<=0

Figure 7 - Downloading firmware to netTap

.
P netDevice - Open Modbus/TCP netTAPINT 50-CO-EN]<2>(#1) - o |5

4.4.1 Configure Open Modbus TCP 0 R B TER e ;T
Configure the “Open Modbus TCP network” by right Nevggmaes EEE

clicking on the netTap and then “Configuration>Open | =S - — :
Modbus TCP”. e —

* Change the protocol mode to “Client” Potocol mode Cer -

+ Set the Data swap to “No” - - -

¢ Disable DHCP B

e Set the Modbus network IP address to a free e e comeciors .

Client connection watchdog time 1000 ms

address with the first 3 digits similar as the — E—C
address of the sensor. Y T e

* Set the Netmask to 255.255.255.0 e T

IP address: 182 . 168 1 10 [V Enable
Netmask: 255 . 255 . 255 0 [V Enable
Gateway: 0 0 0 0 I~ Enable
Extras: I~ BootP I~ DHCP

r |

-

Defaut i
oK cancel | | o |

K= 4
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Add commands to the command table (see Figure 9):

Note the CANopen protocol supports only 32 bytes of data for send Process Data Objects (PDOs) and 32

bytes for receive PDOs. Command Table entries with number of registers larger than 32 bytes will be
truncated to 32 bytes.

Function “Read Input Registers”, starting on register 1000 with a length of 32 registers, trigger
mode “Cyclically”, cycle time 1ms. These are for reading the measurement registers.

r netDevice - Open Modbus/TCP netTAP[NT 50-CO-EN]<2>(#1)

(=@ = ]
IO Device: NT 50-CO-EN Device ID:
Vendor: Hilscher GmbH Vendor ID: 0x01le
Navigation area = Command Table
¥=3 Configuration
Configuration ,—_I~
=y Command Table Delay: 0=1ims
Signal Configuration  ommand Table
Device Address | Unit Indentifier Function Code | Address I Number of Register/... | Dual-Port Memory Ad... | Trigger Cycle Time [ms]
e 192.168.1.1 0 Read Input Registers(FC4) 1000 32 0/Cyclically 10
192.168.1.10 0 Preset Multiple Register(FC 0 32 0 Changed Data 0

Add Remove

OK l Cancel | | Help

K

Figure 9 - Command Table

The Address can be configured to start at different register address to read different sensor
registers. For example, setting the Address to start at 300 will allow us to read sensor state
registers. Combination of multiple command tables is also possible. In the example command
table shown below, the first 6 bytes of registers starting from address 1000 is read, followed by 26

Page | 10
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bytes of registers from address 300.

-
P netDevice - Open Modbus/TCP netTAP[NT 50-CO-EN]<2> (£1) - [E=NEEn
10 Device: NT 50-COEN Device ID: = L
Vendor: Hilscher GmbH Vendor ID: 0x011e DT
Navigation area 8 Command Table

¥23 Configuration

Configuration [ﬁ
L 4 Command Table D2y e |

Signal Configuration Command Table

Device Address | Unit Indentifier | Function Code I Address | Number of Register/... | Dual-Port Memory Ad... | Trigger Cycle Time [ms]
) 192.168.1.1 0 Read Input Registers(FC4) 1000 6 0[Cyclically 10
L 192.168.1.10 0 Read Input Registers(FC4) 300 26 12|Cyclically 10
| 192.168.1.10 0 Preset Multiple Register(FC16) 0 32 0 Changed Data 0

Add Remove

OK I Cancel | A | Help |

Kb 4

Figure 10 - Command Table
* Function “Preset multiple Registers”, starting on register 0 with a length of 32 registers, trigger
mode “Changed Data”. These are for sending commands to the sensor control registers.

Click “Apply” and the signal configuration will be as shown in Figure 11

Page | 11
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r S
r netDevice - Open Modbus/TCP netTAP[NT 50-CO-EN]<2>(#¥1) P E@]ﬂ
IO Device: NT 50-CO-EN Device ID: = =
Vendor: Hilscher GmbH Vendor ID: 0x011e DT
Navigation area =S I Signal Configuration
'\_j Configuration [V Disable advanced editing
Configuration
Command Table | _ | | _ Type ; Signal Name | Data Type | Length | 10 Type |
R e £ S Device <Addr 192.168.1.10> Device [
ug 0902 Lontiguration 32 Words Out <Register 0> 32 Words Out
6 Words In <Register 1000> 6 Words In
26 Words In <Register 300> 26 Words In
Add Module Add Signal Remove

o]

Cancel l Apply I Help |

ol T[T

Figure 11: Signal configuration

Click “OK” to close the configuration of Open Modbus/TCP.

CONFIDENTIAL

Page | 12



o { +1604 636101 fo@Imi3D 1673 Cliveden A
.t S info@Imi3D.com iveden Avenue
’ LMI TECHNOLOGIES = +1604 516 8368 @ www.Imi3D.com Delta BC V3M 6V5
Canada

Configure the “Signal Mapping” by rightclicking on the netTap and then “Configuration>Gateway”. Enable
“Auto Mapping” by setting this to “From Port3 to Port2” and click “Apply”. All the configured modbus
registers will be mapped to the Profinet 10 Device registers. Now click “OK”.

r o

P netDevice - Gateway netTAPINT 100-RE-EN]<> (#1) o ) ]

| & 10 Device: NT 100-RE-EN Device ID: = =
Vendor: Hilscher GmbH Vendor ID: 0x011E DT

Navigation area 8 Signal Mapping
3 Settings Available Signals
& Driver =¥ |Port X2 (PROFINET 10) <Addr nt100repns> ~ |22 /port X3 (Open Modbus/TCP) <192.168.1.99>

netX Driver 2 Words Out <Register 0> Device <Addr 192.168.1.17>

Device Assignment

2 Words In <Register 300>
3 Configuration Mmoot meo:

Settings Port X2 Signals # Data type [ Signals # Data type i
Rdsianal Mapping| s
Memory Card Management Generated Communication Change of State  UNSIGNED32 Generated Communication Change of State  UNSIGNED32 b
Licensing Generated Communication State UNSIGNED32 Generated Communication State UNSIGNED32
Generated Communication Error UNSIGNED32 ~ | Generated Communication Error UNSIGNED32
< m » <« i »

Mapped Sianals

ort X2 (PROFINET I0) <Addr nt100repns>
2 Words Out <Register 0>

2 Words In <Register 300>

Port X2 (PROFINET I0)
32 Words Out <Register 0>/~32 OutWords WORD_0001
32 Words Out <Register 0>/~32 OutWords. WORD_0002
32 Words Out <Register 0>/~32 OutWords. WORD_0003
32 Words Out <Register 0>/~32 OutWords WORD_0004
32 Words Out <Register 0>/~32 OutWords WORD_0005
32 Words Out <Register 0>/~32 OutWords. WORD_0006

|Device <Addr 192.168.1.17>/32 Words Out <Register 0>/~32 OutWords WORD_(E
Device <Addr 192.168.1.17>/32 Words Out <Register 0>/~32 OutWords WORD
Device <Addr 192.168.1.17>/32 Words Out <Register 0>/~32 OutWords. WORD.
Device <Addr 192.168.1.17>/32 Words Out <Register 0>/~32 OutWords. WORD_(
Device <Addr 192.168.1.17>/32 Words Out <Register 0>/~32 OutWords WORD
Device <Addr 192.168.1.17>/32 Words Out <Register 0>/~32 OutWords. WORD
Device <Addr 192.168.1.17>/32 Words Out <Register 0>/~32 OutWords. WORD,
Device <Addr 192.168.1.17>/32 Words Out <Register 0>/~32 OutWords. WORD_(
Device <Addr 192.168.1.17>/32 Words Out <Register 0>/~32 OutWords WORD
Device <Addr 192.168.1.17>/32 Words Out <Register 0>/~32 OutWords. WORD
Device <Addr 192.168.1.17>/32 Words Out <Register 0>/~32 OutWords. WORD.
Device <Addr 192.168.1.17>/32 Words Out <Register 0>/~32 OutWords WORD_{ ™

g
[n

=

32 Words Out <Register 0>/~32 OutWords WORD_0007
32 Words Out <Register 0>/~32 OutWords WORD_0008
32 Words Out <Register 0>/~32 OutWords WORD_0009
32 Words Out <Register 0>/~32 OutWords. WORD_0010
32 Words Out <Register 0>/~32 OutWords WORD_0011
32‘ Words Out <Register 0>/~32 OutWords WORD_0012
< [

Manual Mapping: . Remove link Auto Mapping: [From Port3 to Por2 ' h
oK Cancel [ | Help |

<0 /

=l
Figure 12: Signal mapping

I3 039

The configuration of the gateway is now done and could be downloaded to the netTap. To do this,
rightclick on the netTap and click “Download”. The netTap is now ready for use.

4.4.2 Configure CANopen

Configure the “CANopen” by right clicking on the netTap and then “CANopen Slave”. We are configuring
the netTap to act as a slave device on the CANopen network, and the IFM CR0403 as the CANopen
master device.

Ensure Node ID and baud rate are set up to be the same as the configured CANopen slave device in
CoDeSys (Refer to Figure 20 - Hilscher NT-50 CoDeSys configuration)
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P netDevice - CANopen Slave netTAPINT 50-CO-EN]<2>(#1) - B
IODevice:  NT 50-COEN Device ID: 0x0001 s
Vendor: Hischer GmbH Vendor ID: 0x0044 T
Navigation area 8 -j Configuration
{3 Configuration Interface
-
Signal Configuration Bus startup: prersis =

Watchdog time: 0 ms
1/0 data status: None -

Ident
Vendor ID: LO0000EE [ Enable
Product code: B00TACES0
Revision number: 00030000
Serial number. 00000000

Bus
Node ID: 2 I™ Enable address switch
Baud rate: 250kBaud ~

Data
Receive object Size Send object Size
2200 hex 28 2000hex 128
2201 hex 28 2001hex 128
2202 hex 128 2002hex 128
2203 hex 128 2003hex 128
Output data bytes: 512 Input databytes: 512

Defaut
oK cancel | appy | mep |
Rl [ [ [ [ 4

Figure 13 - CANopen slave configuration

Signal Configuration reflects the mapped signals.

-
B netDevice - CANopen Slave netTAP[

NT 50-CO-EN]<2>(#1) -
10 Device: NT 50-CO-EN Device ID: 0x0001 =
Vendor: Hilscher GmbH Vendor ID: 0x0044 DT
Navigation area = Signal Configuration
‘3 Configuration [V Disable advanced editing
Configuration .
™ Signal Configuration ) | | Type . Signal Name | Data Type Len 10 Type
NE £":32 Words Dut <Register 32 Words Out
J1 32 OutWords WORD 32 Output
I \ [G ‘Words In <Register 1(6 Words In \
- 6 InWords 'WORD 6 Input
\ZB Words In <Register {26 Words In \ \
26 InWords 'WORD 26 Input
ok | cancel | sy | mep |
R [ 4

Figure 14 - CANopen slave signal configuration
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To download the completed configuration project file to the gateway, right click on the gateway and click
Download. After download is complete, the gateway will have to be power cycled. Keep in mind the IP
address has to be configured again every time the gateway power cycles (Refer to Figure 3 - Ethernet
Device Configuration for Gateway).

netDevice

E-E3 AS-i
(-] CANopen
@[3 CC-Link
-2 CompoNet
@-(Z2 DeviceNet
netTAP[NT 50-CO-EN]<2>(#1) EZI-I;I EtherCAT

-] EtherNet/IP
a Connect [

[

[

[

[

[

[

[

m

1-(Z] Modbus RTU
1L Open Modbus/TCP

Disconnect -
-] POWERLINK
Download | | @21 Profibus DPVO
Upload (L] Profibus DPV1
(L PROFIBUS MPI
Cut oL PROFINET IO
Copy 7-((] SERCOSII
Paste " Fieldbus {Vendor DTM Class }, F
AS-i
Network Scan...
Configuration >
Measured Value...
Simulation...
Diagnosis »
Additional Functions »
Delete

Symbolic Name...

Figure 15 - Download to netTap

After the gateway has been properly configured, gateway can be connected to monitor various diagnostic
data.
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x| [netDevice 2
B netDevice - Gateway netTAPINT 50-CO-EN]<2>(#1)

10 Device: NT 50-CO-EN
T a Vendor: Hilscher GmbH
Navigation area 8 General-Diagnosis
(S Diagnesiz Device State Network State
= General-Diagnosis
Firmware Diagnosis @ Communicating @ Operate
{23 Extended Diagnosis @ Run @ lde
3 NETTAP_GATEWAY Ready @ Stop
Task Information @ Eror @ Offine
Gateway Information
Acyclic Diagnostics Corfiguration State
Primary Network(X2)Receive Data
Primary Network(x2) Transmit Data @ Configuration locked

Secondary Network(X3) Receive Data @ New Corfiguration pending
Secondary Network(X3) Transmit Data
3 MARSHALLER
Task Information
£3 TCP_CONNECTOR
Task Information

() Reset required
@ BusON

Communication ermor:

Run-time Information Watchdog time:
Extended Task Information
Environment Information Egror count 0
Network Information
Protocol Information
Latest Error Entry
3 PACKET_ROUTER
Task Information

Figure 16 - Connect to netTap

5 Configuring IFM CR0403 BasicController

5.1 Setup the programming system via templates

IFM offers ready-to-use templates, by means of which the programming system can be set up quickly and
completely.

Create a new project from existing template in CoDeSys File -> New from template...
Ifm_Template_ CR0403Master_V03xxxx_V02.pro is a good template to configure the CR0403 as a
CANopen master.
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File name: I'rfrn_TempIate_CR0403Master_V03>ooo<_V02.pro

Open project from PLC

Open project from source code manager

Look in:I . TEMPLATE_DVD_V020801 j ‘= % E~

Name Date modified -

ﬁ ifm_Template_CR0403Layer2_V03xox_V02.pro 03/12/2014 10:36 ...

ﬁ ifm_template_CR0403Master_V02x0c_03.pro  10/08/2012 9:47 AM L4

ﬁ ifm_Template_CR0403Master_V03x00_ V02.pro 03/12/2014 10:38 ...

ﬁ ifm_template_CR0403Slave_V02xoc_03.pro 10/08/2012 9:57 AM

Q ifm_Template_CR0403Slave_V03x00c V02.pro  03/12/2014 1:54 PM ~
p p

»

Open

Files of type: |CoDeSys Project (*pro) LI ﬂl

FUE ccc
ENI ...

Figure 17 - New CoDeSys project from template

5.2 Configuring CANopen Master Parameters

1673 Cliveden Avenue
Delta BC V3M 6V5

Canada

Ensure the baud rate is configured to be the same as the Hilscher netTap gateway; we have the baud

rate set as 250000.

% Coesys - cr0403.pr0 - [PLC Configuration]

(@ File Edit Project Insert Extras Online Window Help

alze NekElE

o W cRodE Comron 12 3
et (@ Configuration[FIX] = CRtpaa e ]

-/ Global Variables i
B [ InputioutputiFix]

(g Parameter Manager
{9 PLC Configuration
- @ Target Settings
[ Task configuration
@ Watch- and Recipe Manager
L3 WWorkspace

- @) CanOpen implicit Variables (CONSTANT P —

: Gluba:Vanailes ! ! =2 [-ﬁ"CAN Communication[FIX] Eaudi3 =y 25000

- @) Networkmanagement implicit Variables CAN (CONS - ffjinterface CAN 1[FIX] Com. Cycle Period usec}: [100000

@ POM_PLC_COMUNICATION2 | @-CANopen Interface[FIX]

@) Vaiiable_Configuration [VAR_CONFIG) - [jiCANopen MasterlVAR] Syne. Window Lenght (usec): [100000
312 library 35_CANOPENNETVAR.LIB 18.9.14 151302 f | L1930 InterfacelFiX]
11 lbraylecsfc i 13.4.06 1551:28: global varables - fyitertace CAN 2P el e (4
2 (1 lbrety ifn_CANopens35_CanDrv b 18.8.14 151302 Nodeld [
51-(] library ifm_CANopen'35_CANaperManager.ib 18.9.14
3121 fibrary f_CANopenhif_CANopen_NT_V020004.b 1 [ Automatc startup
£1-(21 fibrary fm_CANopentifm_NetVarlib_NT_V020004.ib 1
(2 fibrary ffm_CRO403\fm_CRO403_V030100.ib 18.9.14 1 I Support DSP301.V4,01 and DSP308
5121 library fn_RAWCanhifm_RAWCan_NT_V020004.ib 18 -
-] library UtiLib 6.11.07 15:33:24: global variables Leatbestianaline 1t
-~ (ff Library Manager
-~ Log

Util lib

bCallback lib

< I ] »

=] POUY™ Data types] ) Visuslizations| 32 Resaurces| | | « =

i
ts\ifmllibrarpifm_CANopen\3S_CANOPENNETVAR.LIB

»

ONLINE [0V [READ

CONFIDENTIAL

Figa-r: 18 -'C-ANopen Master Parameters
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5.3 Add Hilscher NT-50 Gateway EDS

EDS files can be added to CoDeSys through Extras -> Add configuration file...
The Gateway Solutions DVD included with the NT-50 gateway contains EDS files. The EDS file to add is

“‘NT50_CO_COS.eds”

S info@Imi3D.com
@ www.Imi3D.com

1673 Cliveden Avenue
Delta BC V3M 6V5
Canada

After the EDS files have been added, the Hilscher netTap gateway can be added to corresponding CAN
interface. In this case, the Hilscher netTap is connected to Interface CAN1

@) CoDeSys - (Untitled)* - [PLC Configuration]
File Edit Project Inset Extras Online Window Help

Ll R e ]

CR0403 Configuration V03

[ Resouces
-1 Global Variables
(2 ibray 35_CANOPENNETVAR LIB 18.9.14 151302 ol

(i Configuration[F1x]
[ InputioutputiFix)

(2 ibrary lecsfc.ib 134,06 1551:28: o
(0 irary im_CANopen\35_CanDiv.ib 18514 15:13.02 ¢
(2 ibrary fm_CANopen'35_CANopenianager b 18.9.14
{3 bray ifm_CANopentim_CANopen_NT_VO20004.ib 18
(20 tbrary ifm_CANopentifm_NetVarLib_NT_V020004 Ib 18
{23 irary fm_CRO403\im_CRO403 V0301001 18.9.14 1
(2 brary ifm_RAWCantiim_RAWCan_NT_V020004.ib 18

- library Utilb 6.11.07 15:33:24: global variables

Librery Manager
Log
(@ Parametes Manager

FLC Config

Target Settings

~(E Task configuration
@, Watch- and Recipe Manager
32 Workspace

c Q
=
{Rintertace CAN 1[FIX]
B-CANopen InterfacelF1X]

[ CANopen MasterT
. InsertElement
41939 InterfacelF X

FRntertace CAN 2IFIX Append Subelement,

Replace element

Calculate addresses

Export module...

Import module..

CAN parameters |

baud rate: [250000 -
Com. Cycle Period (usec): [100000

Sune. Window Lenght usec: [100000
1
»|  EmptySlave (EDS)...
ifm RMS000 MCD HD Encoder Series (EDS) ..
ifm_RM7:00x (EDS) ..
ifm_RNTxoc (EDS) .

INZLXX (EDS) ..
NT 50 CO/COS (EDS) ..
NT50 CO/COS (DS)
e System R360: BasicController CRO401 (EDS) ..
Ctrl+C | System R360: BasicController CRO403 (EDS) ..

Crlev System R360: CabinetController CRO301 (EDS) ...
Del | System R360: CabinetController CRO302 (EDS) ...
System R360: CabinetController CR0303 (EDS) ...
System R360: ClassicController CR0020 (EDS) .
System R360: ClassicController CRO032 (EDS) .
System R360: ClassicController CR0200 (EDS)..
System R360: ClassicController CR0232 (EDS) ..
System R360: ClassicController CROS05 (EDS) .
System R360: EXxBOL (EDS) ..
System R360: /O CabinetModule CR2012 (EDS) ..
System R360: /O CabinetModule CR2012AE (EDS) ..
System R360: /O CabinetModule CR012AG (EDS) ...
System R360: /0 CabinetModule CR2014 (EDS) ..
System R360: /O CabinetModule CRO4AE (EDS) ...
System R360: /O CabinetModule CR2016 (EDS) ..
System R360: /O CompactModule CR2011 (EDS) ..

System R360: /0 CompactModule CR2013 (EDS) .

System R360: 1/0 CompactModuleMetal CR2031 (EDS) ..
System R360: 1/0 CompactModuleMetal CR2032 (EDS) ...
System R360: 1/0 CompactModuleMetal CR2033 (EDS) ...
System R360: 1/0 CompactModuleMetal CR2033 (EDS) ...

System R360: /O CompactModuleMetal CROO11 (EDS)...
System R360: /O SmartModule CR2SL1 (EDS) ..

System R360: /O SmartModule CR2512 (EDS) ..

System R360: /O SmartModule CR2S13 (EDS) ..

System R360: /O SmartModule CR2520 (EDS) ..

System R360: Inclinometer CR101 (EDS) ..

System R360: Inclinometer CR2102 (EDS) .

System R360: KeyPadModule CRIS00 V010000 (EDS)...
System R360: PcbController CSO0LS (EDS) .

System R360: PDM360 Display series CR10xx V020000 (EDS) ...

System R360: PDM360 Display series CRoox V030000 (EDS) .
System R360: SafetyController CR7020 (EDS) .
System RI60: SafetyController CR7032 (EDS) .
System R360: SafetyController CR7132 (EDS) ..
System RI60: SafetyController CR7200 (EDS) .
System R360: SafetyController CR7505 (EDS) .
System R360: SmartController CR2500 (EDS) .
System R360: SmartController CR250L (D) ..
System R360: SmartController CR2502 (EDS) .
System R360: SmartController CR2530 (EDS) .

CANopen\3S_CANOPENNETVAR LIB

Figure 19 - Adding Hilscher NT-50 EDS

5.4 Configuring Hilscher NT-50 Gateway Parameters

Node ID in the CAN parameters must be configured to be the same as the Node ID configured in the
CANopen slave configuration in SYCON.net (Refer to Figure 13 - CANopen slave configuration).
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& [fj CR0403 Configuration V03 =
[t Configuration[FIX] T
- [f@ Input/Output]FIX] Gsn=s

[ ENCAQ Communication[FIX] Node ID: Izi
E| mNInterface CAN 1[FIX]
- ANopen Interface[F1X] \wite DCF: [~ Create 2 SDO0's V] Ciigltec=ld
B ﬁ (?ANopen Master[VAR] . | r No initialization: v
B--iNT50 COICOS (EDS) [VAR]

--%QB12 Can-Output

1B22 Can-Input Node guard
1939 Interface[FIX] Info...

™ Nodeguarding

CAN parameters | Receive PDO-Mapping | Send PDO-Mapping | Service Data Objects

B fRinterface CAN 2[FIX]

Guard COB-ID: |0x700+Nodeld

Guard time [ms): |0
Life time factor: |0

Heartbeat settings
r

Heartbeat producer time: |0 ms

r

Emergency telegram

[V Emergency
COB-ID: |$NODEID+0x80

Communication Cycle

-

Period (psec):  |120000

Figure 20 - Hilscher NT-50 CoDeSys configuration

NOTE: The default PDO mapping included in the NT-50 CO/COS EDS is incorrect. Number of PDOs
must be limited to 4 PDOs of 8 bytes each for each Receive PDO and Send PDO.

Page | 19
CONFIDENTIAL



= +1604 516 8368 @ www.Imi3D.com Delta BC V3M 6V5
Canada

\o { +1604 636101 & info@Imi3D 1673 Cliveden A
M LMI TECHNOLOG'ES S S info@Imi3D.com iveden Avenue

[SES i CR0403 Configuration V03 -~
(i3 Configuration[FIX] [ CAN parameters Receive PDO-Mapping | Send PDO-Mapping I Service Data Objects I
fé InputoutputiFix)

Bytes Out (1) = PDO 0x1400 (Id: $NODEID+0x200)
ﬁHCAN Communication[FIX] Bytes Out (2) 1 Byte Out (1)
- fAinterface CAN 1[F1X] gl’:es g“: :3; 1 23:9 g“: g
es Uul e Uul
C)}Nwen Interface{FIX] S:‘andavdDalaTypes —I 1 Bﬁte Out (4)
B i CANopen Master[VAR] -1 Byte Dut (5)
E--:NT50 CO/COS (EDS) [VAR] 1 Byte Out (6)
%QB12 Can-Output 1 Byte Out 7)

9%IB22 Can-Input Properties o h 1 Byte Out (8)

DO 0x1401 (1d: $NODEID+0x300)
11939 Interface[FIX]

| OO -1 Byte Out (9)
FRyinterface CAN 2[FIX] _InsertPDO_| 1 Byte Out (10)
1 Byte Out (11)
Delete 1Byte Out (12)
1 Byte Out (13)
1 Byte Out (14)
1 Byte Out (15)
1 Byte Out (16)

- PDO 01402 (Id: $NODEID+0x400)
- PDO 0x1403 (Id: $NODEID+02500)

Figure é1 - Receive PDO Mapping

&-- ] CR0403 Configuration V03 o
@‘_Conﬁguration[FIX]

& InputiOutputFix]

- FRCAN Communication[FIX]
fRninterface CAN 1[FIX]

CAN parameters I Receive PDO-Mapping Send PDO-Mapping I Service Data Objects I

BytesIn (1) PDO 041800 (1 $NODEID+0x180)
Bytesn (2) PDO 0x1801 (1d: $NODEID+0+280)
BytesIn (3) - PDO 0x1802 (Id: $NODEID+0x380)

Bytes In(4) 1ByteIn(17)

B v-C{\NOpenInterface[Fl)q StandardDataTypes 1Byteln(18)
B [ CANopen Master[VAR] 1ByteIn (19)
B--NT50 CO/COS (EDS) [VAR] 1 Byte In (20)

QB12 Can-Output 1Byteln(21)

1B22 Can-Input Properties 1Byte In(22)

1Byte In[23)
~J1939 Interface[FIX]

1Byte In(24)

ﬁulnleﬂace CAN 2[FIX] M (- PDO 0x1803 (Id: $NODEID +0x480)
1Byte In(25)
Delete 1 Byte In (26)
1Byte In[27)
1ByteIn(28)
1 Byte In (29)
1 Byte In (30)
1Byteln(31)
1Byte In(32)

[ERERGRR)

Figure 22 - Send PDO Mapping
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The pre-configured Service Data Objects from the EDS corresponds to the settings on the NT-50
gateway and can be left unchanged.

(SR i CR0403 Configuration V03 -
(@ Configuration[FIX] ]| CAN parameters | Receive PDO-Mapping | Send PDO-Mapping ~ Service Data Objects I
[ InputioutputiFIX]
= -
= [BNCA2 Communication[FiX] Index Name I Value I Type | Default I -
Bl gyinterface CAN 1[FIX] ﬁm1 Byte Out (1) 0x0 Unsigned8  0x0 i
o 2200sub2 1 Byte Out (2] 0x0 Unsigned8  0x0 E
El C{\NOpen Interface(FiX] 2200sub3 1 Byte Out (3] 0x0 Unsigned8  0x0
= ﬁ CANopen Master[VAR] 2200subd 1 Byte Out [4) 0x0 Unsignedd  0x0
- 2200sub5 1 Byte Out (5) 0x0 Unsigned8  0x0
E-NT20 COICOS (ED3) VAR) f 2200sub6 1 Byte Out (5] 040 Unsigneds 040
[---%QB12 Can-Output 2200sub? 1 Byte Out (7) 0x0 Unsigned8  0x0
vvvvvvv | 2200sub8 1 Byte Out (8) 0x0 Unsigned8 00
& %IB22 Can-Input 2200sb3 1Byt Out (3 0x0 Unsigneds 040
i -J1939 Interface[FIX] 2200suba 1 Byte Out (10) 0:0 Unsigned8 0x0
....... = 2200subb 1 Byte Out (11) 0x0 Unsigned8  0x0
CAN'nterface CAN 2[FIX] 2200subc 1 Byte Out [12) 040 Onsignedd 040
2200subd 1 Byte Out (13) 0x0 Unsigned8  0x0
2200sube 1 Byte Out (14) 0:0 Unsigned8 0x0
2200subf 1 Byte Out (15) 0x0 Unsigned8 00
2200sub10 1 Byte Out (16) 0x0 Unsigned8  0x0
2200sub11 1Byte Out(17) 00 Unsigned8 0x0
2200sub12 1 Byte Out (18) 0x0 Unsigned8 00
2200sub13 1 Byte Out(19) 0x0 Unsigned8  0x0
2200sub14 1 Byte Out [20) 0:0 Unsigned8 0x0
2200sub15 1 Byte Out (21) 0x0 Unsigned8 00
2200sub16 1 Byte Out (22) 0x0 Unsigned8  0x0
2200sub17 1 Byte Out (23) 0x0 Unsigned8  0x0
2200sub18 1 Byte Out [24) 0:0 Unsigned8 0x0
2200sub19 1 Byte Out (25) 0x0 Unsigned8 00
2200subla 1 Byte Out (26) 0x0 Unsigned8  0x0
2200sublb 1 Byte Out [27) 0:0 Unsigned8 0x0
2200sublc 1 Byte Out (28) 0x0 Unsigned8 00
2200subld 1 Byte Out (29) 0x0 Unsigned8  0x0
2200suble 1 Byte Out [30) 0:0 Unsigned8 0x0
2200sub1f 1 Byte Out (31) 0x0 Unsigned8 00
2200sub20 1 Byte Out (32) 0x0 Unsigned8  0x0
2200sub21 1 Byte Out (33) 0x0 Unsigned8  0x0
2200sub22 1 Byte Out [34) 0:0 Unsigned8 0x0
2200sub23 1 Byte Out (35) 0x0 Unsigned8 00
2200sub24 1 Byte Out (36) 0x0 Unsigned8  0x0 8
29MNerh?R 1 Rute Miit (271 non Linciomad® Mo
< m »
<« [ »

Figure 23 - Service Data Objects

After all of the configurations are complete, it can be downloaded to the CR0403 BasicController through
Online -> Login, CoDeSys will prompt whether new program should be downloaded to the controller if
the existing program on the controller is different.

The CR0403 BasicController can be run after logged in Online -> Run. PDO data values can be
monitored in CANopen Interface from PLC Resources.
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As per the previous Figure 11: Signal configuration, the first 6 words (12 bytes) of the Can-Input
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B~ CR0403 Configuration V03

@_Conﬁguration[FlX]
& Input/Output{Fix]

= [H“CAN Communication[FIX]

& gyinterface CAN 1[FIX]
B--CANopen Interface[FIX]

& Jfj:CANopen Master[VAR]

B--NT50 CO/COS (EDS)

- AT %I1B22:
- AT %IB23:
- AT %IB24:
- AT %IB25:
- AT %IB26:
--------- AT %IB27:
--------- AT %IB28:
- AT %IB30:
- AT %IB31:
- AT %IB32:
- AT %IB33:
- AT %IB34:
--------- AT %IB35:
--------- AT %IB36:
--------- AT %IB37:
- AT %IB38:
- AT %IB39:
- AT %IB40:
- AT %IB41:
- AT %IB42:
-AT %IB43:
- AT %IB44:
- AT %IB45:
- AT %IB46:
- AT %IB47:
- AT %IB48:
- AT %IB49:
- AT %IB50:
-AT %IB51:
-AT %IB52:
--------- AT %IB53:

[VAR]

EI--%QB12 Can-Output
B--%IB22 Can-Input

USINT,; (* 1 Byte In (1) [COBId=0x182] *) = 0
USINT,; (* 1 Byte In (2) [COBId=0x182] *) = 2
USINT,; (* 1 Byte In (3) [COBId=0x182] *) = 121
USINT,; (* 1 Byte In (4) [COBId=0x182] *) = 172
USINT; (* 1 Byte In (5) [COBId=0x182] *) = 0
USINT; (* 1 Byte In (6) [COBId=0x182] *) = 1
USINT; (* 1 Byte In (7) [COBId=0x182] *) = 0
USINT; (* 1 Byte In (8) [COBId=0x182] *) = 0
USINT; (* 1 Byte In (9) [COBId=0x282] *) = 24
USINT; (* 1 Byte In (10) [COBId=0x282] *) = 16
USINT; (* 1 Byte In (11) [COBId=0x282] *) = 0
USINT; (* 1 Byte In (12) [COBId=0x282] *) = 0
USINT; (* 1 Byte In (13) [COBId=0x282] *) = 0
USINT; (* 1 Byte In (14) [COBId=0x282] *) = 1
USINT; (* 1 Byte In (15) [COBId=0x282] *) = 0
USINT; (* 1 Byte In (16) [COBId=0x282] *) = 0
USINT; (* 1 Byte In (17) [COBId=0x382] *) = 0
USINT,; (* 1 Byte In (18) [COBId=0x382] *) =1
USINT,; (* 1 Byte In (19) [COBId=0x382] *) = 0
USINT; (* 1 Byte In (20) [COBId=0x382] *) = 0
USINT; (* 1 Byte In (21) [COBId=0x382] *) = 0
USINT; (* 1 Byte In (22) [COBId=0x382] *) = 0
USINT; (* 1 Byte In (23) [COBId=0x382] *) = 0
USINT; (* 1 Byte In (24) [COBId=0x382] *) = 0
USINT; (* 1 Byte In (25) [COBId=0x482] *) = 0
USINT; (* 1 Byte In (26) [COBId=0x482] *) = 0
USINT; (* 1 Byte In (27) [COBId=0x482] *) = 0
USINT; (* 1 Byte In (28) [COBId=0x482] *) = 0
USINT; (* 1 Byte In (29) [COBId=0x482] *) = 0
USINT,; (* 1 Byte In (30) [COBId=0x482] *) = 144
USINT; (* 1 Byte In (31) [COBId=0x482] *) = 155
USINT; (* 1 Byte In (32) [COBId=0x482] *) = 26

Figure 24 - PDO Data Values

correspond to register 1000 to 1005, and following that are 25 words corresponding to Modbus registers

300 to 325.
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