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INTRODUCTION

1 INTRODUCTION

This application manual describes how to operate the PLC500 as a Modbus/TCP network master. For the
PLC500 product settings, follow the steps described in this document to configure the Modbus/TCP network

properly.

ATTENTION!
This application manual is intended for professionals trained in industrial networks. The devices
must be installed and configured according to manufacturer’s manual.

1.1 MODBUS/TCP NETWORK COMPONENTS

For the network passive components—cables, connectors, termination resistors, power supply—it is recom-
mended to use only components certified for industrial applications. See the product documentation for infor-
mation on the proper installation of the Ethernet network.

For a detailed description of the network operation Modbus/TCP and its settings, visit Codesys webpage at:
https://help.codesys.com/.

1.2 ETHERNET INTERFACE

As indicated in Figure 1.1, Ethernet connections are used for Modbus/TCP communication. Initially, each port
has the IPv4 address contained in Table 1.1, which can be changed at any time using the Codesys software or
via website.
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Figure 1.1: Ethernet interface connector.

Table 1.1: Default address for Ethernet ports.
Connection | Default IPv4 address
ETHA1 192.168.1.10
ETHA1 192.168.2.10

1.3 MODBUS/TCP NETWORK ARCHITECTURE

Figure 1.2 shows the topology of the network used. The computer programs the two devices through the
Ethernet interface, and the communication between the devices is done by the same way.
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Codesys:
PLC500 Modbus/TCP Master

%

Programming Tools:
- WEG Programming Suite (WPS)

- Codesys

Ethernet

Switch
WPS:
PLC300 Modbus/TCP Slave

pppppp

§ =

Figure 1.2: Network components.

NOTE!
This application manual is intended for the PLC500 and the Codesys programming tool, we
recommend using the Codesys V3.5 SP18 or higher. If you need more information about the

Modbus/TCP communication protocol, see its manuals.
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2 MODBUS/TCP SETTINGS

2.1 CREATING A PROJECT IN CODESYS

In the Codesys software, create a new project and choose the directory and application name. Then select the
PLC500-WEG device and the desired programming language, as shown in Figure 2.1.

Empty project  HMIproject  E{Enegd
project

5] Mew Project
Categories Templates
4 Lbraries @ j
[ Projects [ | E;I k

Standard
project w...

A project containing one device, one application, and an empty implementation for PLC_PRG

Standard Project

A

You are about to create a new standard project. This wizard will create the following
objects within this project:

- One programmable device as specified below

- & program PLC_PRG in the language specified below

- & cyclic task which calls PLC_PRG

- A reference to the newest version of the Standard library currently installed.

Name ‘Exampl&

‘ Device

Location ‘C: Users'user\Documents \CODESYS

PLC_PRGin  Ladder Logic Diagram {LD)

PLC500-WEG (WEG Drives & Contrals) v

Cancel

NOTE!

Figure 2.1: Project configuration in Codesys.

In case the device PLC500 is not available in the Cosys options yet, you must download and install
the configuration file. See the Product Manual for the necessary steps and settings.

With the PLC500 device selected, you will have a project with the available networks already preset, as shown

in Figure 2.2.

-~ 0 X
=3 Example -
=M pevice (PLCS00-WEG)
=B PLC Logic
=} Application
ﬁﬂ Library Manager
B PLC_PRG (PRG)
= @ Task Configuration
= @ MairTask
H] PLC_PRG
B Setup (Setup)
B 1_0s(1/08)
+. 08 Expansions (Expansions)
[ em1EmY
[ ez EM2)
[ can (can)
[0 rs4as (rs4ss)

S Devices D FOUs

Devices

Figure 2.2: Network interfaces for the plc500.

In the ETH1 or ETH2 interface, add “Modbus TCP Master”, as shown in Figure 2.3.
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T - ICIEET R LAl R ergy S P P e
[ Add Device X
Devices - 0 X Name | Modbus_TCP_Master
= @ Example hd Action
=f Device (PLCS00-WEG) @ Appenddevice () Insert device () Plug device (O Update device
+-50 PLC Logic
B Setup (Setup) String for a full text search \ Vendor \w G ~
..... & 1_0s (1/0s)
Ny Neme Vendor Version  Description A
6 Expansions (Expansions)
..... @ EmLEHY = [l Fieldbuses
([ ETH2 ETH) & cut = EtherNet/IP
@ ey Copy i = EtherNet/IP Local Adapter
T rswsmsas |3 et % = EtherNet/IP Scanner
L)
% Delete Madbus
Madbus TCP Master
Refactoring v [ Modbus TP Master 35 - Smart Software Solutions GmbH  4,1.0.0 A device that works as & Modbus Master on Ethernet.
= - W85 ModbusTCP Slave Device
f2  Propertics..
£ P 2 Drafinat TN v
{1 Add Object ipby category [ Display all versions (for experts anly) [] Display outdated versions
D Add Folder.. me: Modbus TCP Master ~
[ AddDevice... Vendor: 35 - Smart Software Solutions GmbH
- tegories: Madbus TCP Master
Disable Device Version: 4,1,0.0 §.
Order Number: - =
UpdatelDevices Description: A device that works as a Modbus Master on Ethernet, v =Y
[§ Edit Object
TR selected device as last child of
Edit 10 mapping
Import mappings from CSV... ou can select another target nade inthe navigator while this window is open.)
Export mappings to CSV...

E —
Devices |([) POUs
Figure 2.3: Codesys - Modbus/RTU Configuration Step 1.

In “Modbus TCP Master”, add “Modbus TCP Slave”, as shown in Figure 2.4.

@ H (S o o b X[ 0E AN W[l e P R - R T N P
@ Add Device %
Devices - X Name [ Modous_TCP_slave
=) Exampe = acton
= pevice pLso0-weg) @ Appenddevice () nsertdevice | Pl device () Update device
+-Bl PLC Logic
5 setp (serp) String for a ful text search | vendor | <al vendors> <
- 1.0s (1/0s)
%85 Expansions (Expansions) Name Vendor Version  Description
=@ EmH1E™HY =@ Fieldbuses
[ Modbus_TCP_Master (Modbus TCP Master) [, = - ¥ Modbus
[ em2 M) & cut = ¥t Modbus TCP Slave
@ can (can) By Copy ([ Mocbus TcPSlave 35 - Smart Software Solutions GmbH ~ 4.1.0.0 A generic Modbus device that is configured as Slave for  Modbus TCP Mas,
" [ Rs4s5 Rs485) @ Paste
¥ Delete
Refactoring »
- >
[ Properties...
oup by category [ ] Display all versions (for experts only) [] Display outdated versions
1 Add Object
Name: Modbus TCP Slave -
D) AddFolder.. Vendor: 35 - Smart Software Solutions GmoH
Add Device... Categories: Modbus TCP Slave
Version: 4.1.0.0
Insert Device... Order Number. - =
Disable Device Description: A generic Modbus device that is configured as Slave for 2 Modbus TCP Master. ™ Y
Update Device...
A e end selected device as last child of
D [FXEE Ibus_TCP_Master
Edit Object With -7
? (You can select another target node inthe navigator while this window is open.)
Edit [0 mapping
Import mappings from CSV. [ close |
< ap pping .
ort mappings to
32 Devices [ Pous ——— L

Figure 2.4: Codesys - Modbus/RTU Configuration Step 2.
At this moment, the chosen ETH interface should have the items indicated in Figure 2.5.

) Example
- Device (PLCS00-WEG)
+-E PLC Logic
- Setup (Setup)
E I_Os (If0s)
H- 08 Expansions (Expansions)
=-[{ e EHY
=5 ﬁ Modbus_TCP_Master (Modbus TCP Master)
m Modbus_TCP_Slave (Modbus TCP Slave)
ﬂj ETH2 (ETHZ)
[ can (cany
- [ rs485 (RS485)

£
52 Devices POUs

Figure 2.5: Project configuration in Codesys.
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3 MASTER MODBUS/TCP SETTINGS

The network must be set with valid addresses for each connected master and slave device. Define them with
unique addresses and select the allowed |IPv4 address range; otherwise, the network will have problems. In
figure 3.1, the master device settings are defined, and the Browse box is used when selecting the Ethernet
interface while defining the IPv4 address.

[ Ethernet x | ] Modbus TCP_Master [l Modbus_TCP_Slave i Device -
| General
Network interface ‘Eiﬁl H Browse..
Log 1P address 192 . 168 . 1 . 10
Netwaork Adapters X
Status Subnet mask 255 . 255 . 255 . O
Default gateway 0 .0 .0 .0 Ioizee
Ethernet Device /O Mapping Name Description IP address
[] Adjust operating system settings p— 127004
et Beice Qe et mei0.__________________________
ethl 192.168.1.10
T oE eth2 192.168.2.10
reserv2 0000
usb2 192.168.234 234
IP address 192 . 168 1 10
Subnet mask 255 . 255 . 255 . 0
Default gateway 0 0 0 0

MAC address 00:01:C0:28:53:13

Cocs

Figure 3.1: Network settings for the device programmed in Codesys.

After this step, the network for the slave device is configured. Each one must have its own address and be
within the available IPv4 address range. The other settings, such as baud rate, will be managed automatically
by the network.

m Ethernet m Modbus_TCP_Master m Modbus_TCP_Slave X

General Modbus TCP

Modbus Slave Channel Slave IP address 192 . 188 . 1 . 11 HBDB"S
Response timeout (ms) 1000

Modbus Slave Init
Port 502

ModbusTCPSlave Parameters
ModbusTCPSlave Ij0 Mapping
ModbusTCPSlave IEC Objects
Status

Information

Figure 3.2: Network settings for the slave device.

3.1 /O SETTINGS

Variables and memory addresses set for a slave must be declared in the memory intervals reserved for the
transmission variables. Then, addresses are read and written in the slave device register. Figure 3.3 shows the
Modbus functions for reading and writing these data to the slave device.
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== )
&

Channel 0
Write Single Coils (Code 06)

100 ms

Channel 0
| Write Single Coils (Code 06)

Offset - 0x1F40 (8000)

Channel 1
Read Holding Registers (Code 03) | _

100 ms

| Offset - 0x1F40 (8000)

Channel 1
Read Holding Registers (Code 03)

Offset - 0x1F41 (8001)

Offset - 0x1F41 (8001)

NOTE!

Figure 3.3: Settings for the transmission addresses.

The availability of Modbus addresses may vary from device to device. During the configuration,
refer to the product manual to obtain information on the available addresses.

Configuring the slave in Modbus_TCP_Slave in Figure 3.4, the functions are declared by going to Modbus
Slave Channel and following the functions required for the project in Figure 3.3.

i) Device Ethernet [ Modbus TCP_Master [ Modbus_TCP_Slave x =
General Name  Access Type Trigger READ Offset Length Error Handling ~ WRITE Offset Length Comment
Modbus Slave Channel
Medbus Channel X
Modbus Slave Init
Channel
ModbusTCPSlave Parameters Name Channel 0
Access type Read Halding Registers (Function Code 3) ~
ModbusTCPSlave IEC Objects
Trigger Cydic ~| Cycle time (ms)
Status
Comment [ |
Information READ Register
Offset [so00 ]
Error handling Keep last value ~
M WRITE Register Add Channel... Delete Edit...
- Offset 0x0000 E
Messages - Total 2 error(s), 8 warning(s), 0 messag| - 3 x
Length L
Save Project
Description = ] Project  Object  Position
oK Cancel

Figure 3.4:

Declaration of addresses transmitted by the network slave device.
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4 MONITORING

4.1 VARIABLE MONITORING

After setting the Modbus/TCP network and declaring the transmission addresses, we can monitor and control
the data transmitted by the devices. You must declare the variables that you want to assign to the addresses.
On the Mapping tab shown in Figure 4.1, it is possible to check and write the values in the network variables.

Devices ~ 2 %|| [ Devie [ PLCPRG /[ Modbus TCP_Slave x| [ Ethemet Modbus TCP_Master =
=3 Modbussiave ~
S — T Find Filter Show all ~ o Add FB for 10 Channel Goto Instance J
3 B}I F:.C:D::rmﬁ.,,. =i R \fav::\e Mapping Cc:anne\ Address Type CurrentValue  Prepared Value Unit  Description
el 0 w17 ARRAY [0..0] OF WORD Read Holding Regsters
i tiorary Manager Modbus Slave Init =% Ago ®  ChameloD]  Ww17 WORD 13881 IR
PLC_PRG (PRG) * Bit) %IX340  BOOL
= £ Tosk Configuration ModbusTCPSlave Parameters * BitL %341 BOOL
& vanTask % B2 %342 00U
&) pc_pre ModbusTCPSlave 1/0 Mapping 4y 8tz w343 BOOL
& StatuslDs Task “» ) X344 BOOL
(@ setp setp) ModbusTCPSlave IEC Objects % Bits w45 BooL
@ 10: 0109 * Bits %S BOOL
(5 Expansions (Expansions) Siatus “ a7 %47 0oL
@ Ethernet (Ethemed) o * Bits %X350  BOOL
[T Modbus_TCP_Master (Modbus TCP Master) N Bits %351 BOOL
[ Modbus_TCP_Siave (Modbus TCP Slave) £ Bt D@5z |BooL
b BitLL %IX353  BOOL
* Bitt2 %X354  BOOL
* Bit13 %IX35.5 BOOL
h Bitia %3ss  BoOL
* BitLS %[X35.7  BOOL
=" Channel 1 QW1 ARRAY [0..0] OF WORD Wite Single Register
® valor ®  Chameln]  wQui WORD 13852 oxiFs
i s %20 sooL
¥ Bit1 %Qx21  BOOL
"% Bit2 %QX2.2 BOOL
] 8its %Qx23  BOOL
] Bita %QX2.4 BOOL
" BitS %QX25  BOOL
"9 Bits %QX2.6 BOOL
] 87 w27  BOOL
"o Bit3 %QX3.0  BOOL
" Bit %QX3.1  BOOL
" Bit10 %QX3.2 BOOL
] Bit1L %QX3.3 BOOL
"o BitL2 %QX3.4  BOOL
"% Bit13 %QX3.5 BOOL
) 614 %36 BOOL
] Bit1S %QX3.7 BOOL
[oxtra0 ResctMapping | Alwaysupdatevariables |Use parent device settng
< > i = Crestenew variable % =Mapto exdsting variable
52 Devices ) Pos

Figure 4.1: Declaration of variables transmitted by the network slave device.

The variables declared in the network can be monitored through two methods: first, to add the variable values
to the Codesys program and monitor them online; second, to enable Always Update Variables at the bottom
of the previous page, as shown in Figure 4.2.

(] Meodbus_TCP_Slave x -
General Find Filter Show all ~ ok Add FB for |0 Channel... "= Go to Instance J
Modbus Slave Channel Variable Mapping  Channel Address  Type Unit  Descripticn
EE ] Channel 0 %RIW 13 ARRAY [0,.0] OF WORD Read Holding Registers

Modbus Slave Init +-Ty Channel 1 TQW 14 ARRAY [0..0] OF WORD Write Single Register
ModbusTCPSlave Parameters
ModbusTCPSlave /O Mapping
ModbusTCPSlave IEC Objects
Status
Information

‘ | Reset Mapping Always updatevariables |U5e parent device setting ~ |

Use parent device setting

| Memory Llsagelé Menmr-;] l@ Messages - Total 14 error{s), 8 warning(s), 0 mEssage(s}]

Enabled 2 (always in bus cyde task)
e Lastbuild: € 0 &0 Precompile €3 ‘B Project user: (nobody) [1%]

Figure 4.2: Selecting the option to always update the value of the variables.

4.2 COMMUNICATION ERRORS

The status of the networks in the Codesys software PLC500can be monitored in Devices, which indicates
the status of each communication step and the Status, as shown in Figure 4.3. If you encounter connection
problems, connect to the PLC500 and access the Status and Log tab within the created items; Codesys will
report the problem hindering the communication.
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NOTE!

=i} Application [run]
m Library Manager
¥ pLC_PRG (PRG)
= @ Task Configuration
= @ MainTask
& PLC_PRG
% StatuslEDs_Task
m Setup (Setup)
[ 1_0s @jos)
+ m Expansions (Expansions)
=¥ Modbus_COM (Modbus COM)
.Y ﬁ Modbus_Serial_Device (Modbus Serial Device)

Devices * O X
=2 MogbusSave =
=[] Device [connected] (FLC500-WEG)
=20 PLC Logic

S Devices D POUSs

Figure 4.3: Communication error indication.

If you encounter problems, check that the cables are properly connected and that the respective
network LED is turned on.

When the settings are correct and the devices identify each other, the application should show as in Figure 4.4.

Devices * o X

=2 Rede Modbus Ethernet
=20 Device [connected] (PLC500-WEG)
=2l PLC Logic
= "', Application [run]
m Library Manager
HF] PLC_PRG (PRG)
= @ Task Configuration
= @ MainTask
& PLC_PRG
B GPIO (Setup)
b5 WEG_modules (I/0s)
E? B Expansions (Expansions)
= ﬂj Ethernet (Ethernet)
= m Modbus_TCP_Master (Modbus TCP Master)
ﬂi Modbus_TCP_Slave (Modbus TCP Slave)

Figure 4.4: Communication correctly configured and devices communicating.

-
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