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Application Note #59:
Modbus TCP Setup in Codesys

Functional Description
Name: Modbus TCP Setup in Codesys

Software Used: CodeSys V3 SP18
Communication Protocol: Modbus TCP
Hardware Compatibility:
- Applied Motion Drives with Modbus TCP compatibility
References:

- Host Command Reference Manual
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Overview

The primary purpose of this document is to show how to connect the different product lines
offered by Applied Motion Products into the Codesys Development Platform. Codesys, as well
as being the programming platform behind a number of the largest PLC manufacturers in the
world, allows for multiple communication protocols to be used simultaneously. This document
has been made to show how to connect your Applied Motion device (Drive or Integrated Motor)
to your Codesys project over Modbus TCP.

Modbus TCP Device Setup

Below is a step by step instructions for how to connect an Applied Motion Products Modbus
TCP Device in Codesys V3. For this example, the project will be a blank new project. It will be
noted which steps can be used to add an AMP device to an existing Codesys Project.

New Blank Codesys Project - Generic Ethernet Device
1. Begin by opening a blank project.
a. For this example project, the main PLC_PRG will be in Ladder Logic

“® 20190501 - Modbus TCP Example Project.project” - CODESYS - X
File Edit View Project Build Online Debug Tools Window Help A ¢

Be@(S|o b BX|MGRGIN AN (B T8RS , aN[(==2228 s W= Y

Lastbuid: @0 ® 0 Precompile: o GF Project user: (nobody) 5}

I  —————  —— —— — ———————— ———— — ————————————————————————————————
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2. Begin by Right-Clicking on the Device
a. For this example, Device (Codesys Control Win V3)

# 20130501 - Modbus TCP Exemple Project. project” - CODESYS
File Edt Wiew Project  Build  Onlire  Debug Tools  Window  Help

Sl 2= IEAGEE R AN - A Y B = 0E )

Deviczs
= ] 0IH6T - Mocbus TP Evampi Pravect
= [ Devics (oODESYS
=[5 Pt Loge
= £ applicary
il brany
3K PPy
={a Task g
=g g Properties..,
) & BE Add Object ]
Add Folder.—
Add Device...
Updste Desice...
1" Edit Object
Edit Object With...
Edit 1D mapping

Import mappings from C5Y..
Export mappings to C5Y...
& Online Config Mode...

Reset ongin device [Device]

Simulation

I  —————  —— —— — ———————— ———— — ————————————————————————————————
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3. Choose the ‘Add Device...” option to get the follow screen:

[ Add Device X
Mame: || 0
Action:
(@) Append device Insert device Flug device () Update device
|5tring for a fulltext search | Vendor: | <Al vendors= b
Marne Vendor  Version Description
= ﬂj Fieldbuses

+- AN CAMbus

+ - ot EtherCAT

+ - HB Fthernet Adapter

+ - = EtherMet/TP

+ ﬁ Home&Building Automation
+ - W Modbus

* S SErcos

Group by category [ | Display all versions (for experts only) [ ] Display outdated versions

FPlease sslect 3 device from the lsf above.

&  (You can select another target node inthe navigator while this window is open.)

[HEViGE Close
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4. Select Ethernet Adapter and then Ethernet 3S — Smart Software Solutions GmbH shown in
the next image, and then click on the Add Device button.

[ Add Device ®

MName: |Eﬁ'|ernet

Action:

(@) Append device Insert device Flug device () Update device

|5tring for a fulltext search | Vendor: | <all vendors= e
Marne Vendor Versicn Description e
= ﬁ Fieldbuses

+ . €AN CANbus
+ - otk EtherCAT

=/ H@ Ethernet Adapter
ﬂj Ethernet Turck 3,5.7.20 Ethernet Link.
ﬂj |Eﬂ'1».=_-rnet 35 - Smart Software Solutions GmbH 3.5.14.0 Ethernet Link,

+ = EtherMet/IP
ﬁ Home&Building Automation
+ - W Modbus

+

+ - 57 Profibus

]
£ >
Group by category [ ] Display all versions (for experts only) [ ] Display outdated versions
ﬁ Mame: Ethernet ~
Vendor: 35 - Smart Software Solutions GmbH
Categories: Ethernet Adapter, Ethernet Adapter, Ethernet Adapter,
Home&Building Automation -
Version: 3.5.14.0 -
Order Number: - L=
Nescrintinn: Fthernet |ink. v
Append selected device as last child of
Device
&  (You can select another target node inthe navigator while this window is open.)
| Add Device Close

e
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5. Once the Ethernet Device is added, the Add Device window will not disappear. Move the
mouse over to the device tree and click on the new Ethernet Device that was added to the
tree to have the Add Device window update to the following screen. If you have already
closed the window, right click on the Ethernet device and select Add Device to get back to
the Add Device Window seen.

W 20190501 - Modbus TCP Example Project.project™ - CODESYS

File Edit View Project Build Online Debug Tools Window Help

Sl 4 %5 O | i | OF X > M=
Devices > * X || [ AddDevice X
= _'|:| 20190501 - Modbus TCP Example Praject -
= ﬁ Device ({CODESYS Contral Win V3) MName: |Eﬂ1ernet_1
=B pPLE Logic Action:

=1} Application

(@ Append device () Insert device () Update device
m Library Manager
@ PLC_PRG (PRG) |String for a fulltext search | Vendor: | <Al vendors:> v
= @ Task Configuration
- -§2 MairTask (IEC-Tasks) Name Vendor  Version Description
& pLC_PRG = [ Fieldbuses
m Ethernet (Ethernet) +- = EtherMNet/IP

+- {2} HomesBuilding Automation
+ - Wil Modbus

+- # Profinet IO

Group by category [ ] Display all versions (for experts only) [] Display outdated versions

Flease select 2 device from the lst above.

#  (You can select another target node inthe navigator while this window is open.)

Close

Applied Motion Products, Inc.| 18645 Madrone Pkwy, Morgan Hill CA 95037 | 1-800-525-1609 |
www.applied-motion.com

Application Note 59 - Rev A



http://www.applied-motion.com/

Application Note #59:

Modbus TCP Setup in Codesys

Applied
Motion

Products

A MOONS' COMPANY

6. Under Fieldbuses, expand Modbus Option to show the Modbus TCP Master and
ModbusTCP Slave Device Options. Expand the Modbus TCP Master Option to so the

Modbus TCP Master Device from 3S show below. Click Add Device to add your TCP Master

to the Device File Tree.

W 20190501 - Modbus TCP Example Project.project” - CODESYS

File  Edit View Project Build

Online  Debug  Teols Window  Help

Devices

>+ o X

- m Device (CODESYS Control Win V3)
= PLC Logic
O Application
>.ﬂ Library Manager
[ pLc_PRG (PRG)
-@ Task Configuration

] PLC_PRG
“ [ Ethernet (Ethernet)

<

=15 20190501 - Modbus TCP Example Frofect -

=g MairTask (IEC-Tasks)

>

[ Add Device

Name:

Modbus TCP Master

Action:

(@ Append device () Insert device Plug device () Update device

X

+ - < EtherNet/IP

+G} Home&Building Automation
= Wil Modbus

Vet Modbus TCP Master
m Modbus TCP Master 35 - Smart Software Solutions GmbH 3.5.14.0
+-- WEl ModbusTCP Slave Device

+ % profinet 10

<

A device that wo

|Sh'ing for a fulltext search | Vendor: | <Al vendors=
Mame Vender Version Description
—m Fieldbuses

[ Group by category [ ] Display all versions (for experts only) [] Display outdated versions

FOUs

* 1 X

----- G" Project Settings

=5 20190501 - Modbus TCP Exampie Frafect

-

m Mame: Modbus TCP Master
Vendor: 35 - Smart Software Solutions GmbH
Categories: Modbus TCP Master
Version: 3.5, 14.0
Order Number: -
Description: A device that works as a Modbus Master on Ethernet.

=

Append selected device as last child of
Ethernet

€ (You can select another target node inthe navigator while this window is open.)

| Add Device

Close
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7. One the Modbus TCP Master has been added, do not close the Add Device window or
right click on your TCP Master to get back to the Add Device option. This should bring
up the option to add a Modbus TCP Slave. Expand any options you have until the
Modbus TCP Slave from 3S is present and then click add device, shown below.

W 20190501 - Modbus TCP Example Project.project™ - CODESYS
File  Edit View Project Build Online Debug Tools  Window  Help
BEE & oo % BBRX AN N AR T8 ), aR((25:25 > MW=

!

Devices > 3 X || {J Add Device x
= H 20190501 - Modbus TCP Example Profect -
= -[7 Device (CODESYS Contral Win v3) Name: |I'~'1odbus_TCF’_Slawe
= PLC Logic st

= u Application

! ppend device nsert device Flug device pdate device
. A d devi Insert devi F Update devi
>m Library Manager

@ PLC_PRG (PRG) |5tring for a fulltext search | vender: | <all vendors: ~

= @ Task Configuration

= @ MainTask ([EC-Tasks) Mame Vendor Version Description
& pLC_PRG = [ Fieldbuses
= m Ethernet (Ethernet) =- ‘[f“ Modbus
"4l Modbus_TCP_Master (Modbus TCP Masts = Wl Modbus TCP Slave

m Modbus TCP Slave 35 - Smart Software Solutions GmbH 3.5.12.0 A generic Modbus ¢

€

< > Group by category [] Display all versions (for experts only) [ | Display outdated versions

POUs - 0 X ﬂj Name: Modbus TCF Slave

- Vendor: 35 - Smart Software Solutions GmbH
= ‘@ 20190501 - Modbus TCP Exampie Profect ! Categories: Modbus TCP Slave

..... E} Project Settings Version: 3.5.12.0
Order Number: - e
Sk

Description: A generic Modbus device that is configured as Slave for a
Modbus TCP Master.

~

Append selected device as last child of
Modbus_TCP_Master

&  (You can select another target node inthe navigator while this window is open.)

Add Device Close
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8. Once the slave device has been added, close out of the Add Device Window. The
Device Tree should look like the image below.

» 20190501 - Modbus TCP Example Project.project” - CODESYS
File Edit View Project Build Online Debug Tools Window  Help

B IR S e TN B T

=[5 20190501 - Modbus TCP Exampie froject
= ﬂj Device (CODESYS Control Win V3)
=B FLC Logic
':a Application
>.I] Library Manager

-{if] pLC_PRG (PRE)
F@ Task Configuration
=% MainTask (IEC-Tasks)
] PLC_PRG
I'—ﬂj Ethernet (Ethernet)
Fm Modbus_TCP_Master {(Modbus TCP Master)

----- [ Modbus_TCP_Slave (Modbus TCP Slave)

I  —————  —— —— — ———————— ———— — ————————————————————————————————
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9.

After all devices have been added, setting the communications for each one is required.
For this example, the Codesys Virtual PLC will be utilized. Double-click on the Device to
get the following screen. Using the default Gateway-1 that was created in the
initialization of a Standard Project, Scan the Network to find the Virtual PLC.

Note: If Codesys Control Win Sys Tray has not been initialized no PLC will be found in
the network discovery. Once Codesys Control Win Sys Tray has been initialized in the
system tray, right-click to Start and Stop the PLC. The PLC must be Started before
network discovery will be successful.

@ 20190501 - Modbus TCP Example Project.project” - CODESYS
File Edit View Project Build Online Debug Tools Window Help

Az Az = S | f g | _-
EI-A-IC TRTE X5 @ - 58 |0 X > B | =
Devices > 2 X [ Device x
=43l 20190501 - Modbus TCP Example Project -
=[] Device (CODESYS Control Win V3 x64) Communication Settings e
= @1] PLC Logic
Applications

=} Application
m Library Manager
BF pLC_PRG (PRG)
= @ Task Configuration Files : .
- - O

Backup and Restore

. E
£ MainTask (IEC-Tasks) Gateway .
& pLc_PrG Log
=i ethernet (Ethernet) ~ 000A.0A75] (active)
= [ Modbus_TCP_Master (Modbus TCP Masty | || PLC Settings IP-Address: Device Name:
Elj Modbus_TCP_Slave (Modbus TCP Slg localhost DESKTOP-ACENETT
PLC Shell .
Port Device Address:
1217 000A.DA7S
Users and Groups
Target ID:
0000 0004
Access Rights
Target Type:
Symbol Rights 4096
TargetVendor:
Task Deployment 35 - Smart Software Solutions GmbH

TargetVersion:

i 3.5.14.10

Information
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10. Upon completion of PLC Setup, Double-Click on the Ethernet Device from the Device
Tree. Click on the [...] box after the interface to select the ethernet port your PLC will be
using. For this Example, an Ethernet to USB-C Adapter is connected to an Ethernet

Switch. The Ethernet 3 Adapter has been configured to a Static IP address of

10.10.10.117. This Network Adapter will be used for this example as seen below.
Note: See Applied Motion Product's Host Command Reference Appendix G: Option 1
for additional information on setting a static IP address. Link for Rev. T of the Host

Command Reference included in Appendix A of this Application Note.

sE=E & Y O |4 | Of X
Devices * 3 X [{) Device (7] Ethernet x
= ‘E] 20190501 - Modbus TCP Example Project -
=[] Device [connected] (CODESYS Contral Win V3 x& General Interface: [Ethernat 3
=B pLC Logic ctotae
= "J Application IP Address 0 . 10 . 10
i) Library Manager Subnet Mask 255 .0 .0 .0

Ethernet Device If0 Mapping
BF] PLC_PRG (PRG)

= @ Task Configuration
= @ MairTask (IEC-Tasks)
8 pLc_PRG
= m Ethernet (Ethernet)

Default Gateway o .0 .0 .0
Ethernet Device IEC Objects
|:| Adjust Operating System Settings

Information

= m Modbus_TCP_Master (Modbus TCP Mastg Network Adapters x
m Modbus_TCP_Slave (Modbus TCP Sig

Interfaces:

MName Description IP Address ~
Bluetooth Network Connection | Bluetooth Device (Personal Area Network) | 0.0.0.0
Realtek USB GbE Family Cortroller 10.10.10.117 v
IP Address 0 .10 . 10 . 117
Subnet Mask 28 .0 .0 . D
Default Gateway 0. 0.0 .0
MAC Address 00:E0:4C:01:6D:F9

Cance

Applied Motion Products, Inc.| 18645 Madrone Pkwy, Morgan Hill CA 95037 | 1-800-525-1609 |
www.applied-motion.com
Application Note 59 - Rev A



http://www.applied-motion.com/

Applied
Motion

Products
A MOONS' COMPANY

Application Note #59:
Modbus TCP Setup in Codesys

11. To access the device options, double-click on the desired device. For the purposes of
this example, No Changes need to be made to the Modbus_TCP_Master device. Start
by double-clicking on Modbus_TCP_Slave. This should bring up the Device options in

the main work area of Codesys. For this example, the default IP address of the drive will
be 10.10.10.10.

® 20190501 - Madbus TCP Example Project.project” - CODESYS
File Edit View Project Build Online Debug Tools  Window

Help
=A== - R e | o8 ¥ o W=
Devices - 1 X [ Device [ Ethernet [ Modbus_TCP_Master [{] Modbus_TCP_Slave x
=l 20190501 - Modbus TCP Exampie Froject il
= [ Device (CODESYS Control Win V3 x64) General Modbus-TCP
= PLC Lt
B . Dglc, ) Modbus Slave Channel Slave IP Address: w1010 “nnB"s
=1 Application
Response Timeout (ms):
m Library Manager Madbus Slave Init P (ms);
f] PLC_PRG (PRG) Ports w2
= @ Task Configuration

ModbusTCPS|ave Parameters
= @ MainTask ([EC-Tasks)

&) PLC_PRG ModbusTCPSlave IEC Objects
= m Ethernet (Ethernet)
= Modbus_TCP_Master (Modbus TCP Mastg | | Status

ﬂ Modbus_TCP_Slave (Modbus TCP 5l
Information
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12. Once the IP Address of the Drive has been established. The registers to be read and
written to need to be established. The AMP Host Command Reference details which
Modbus functions are supported by the Applied Motion Drives. For this reason, this
example will show how to set up a new channel to read a register and how to write to a
register. An STFO6-IP is the device being connected to, so the Modbus Register Map is
found on page 398 of Rev. W of the Host Command Reference.

a. Modbus TCP Read Channel:

i. Click on the Modbus Slave Channel Tab under the Modbus_TCP_Slave

Device.
L

File Edit View Project Build Online Debug Tocls Window Help
BE=E & # 05 44 05
Devices - I X [ Device [ Ethernet
= 20190501 - Modbus TCP Example Project -

=[] Device (CODESYS Control Win V3 x64) General
=B PLC Logic

=1L} Application
m Library Manager
i) PLC_PRG (PRE)
= @ Task Configuration
= @ MainTask (IEC-Tasks)
#] pLC_PRG
= ﬁ Ethernet (Ethernet)
= ﬂj Modbus_TCP_Master (Modbus TCP Masts
m Modbus_TCP_Slave (Modbus TCP Sl

Modbus Slave Channel
Modbus Slave Init
ModbusTCPSlave Parameters
ModbusTCPSlave IEC Objects
Status

Information

i | 0g %

[l Modbus_TCP_Slave x

Mame  Access Type
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ii. Click on the Add Channel... button at the bottom of the page to bring up
the ModbusChannel box.

Channel

Name

Trigger

Offset

Length

Offset

Length

Access Type

Comment

Error Handling

ModbusChannel

jchannel o)
Read Holding Registers (Function Code 3)

Cydic ~ | Cycle Time {ms)

100

READ Register

[ox0000

Keep last Value ~

WRITE Register

0x0000

1

Cancel

Delete...

Add Channel...

Edit...

For this example we will look to read the Status Code found at Register

40002 for the STF Drive. The Status Code is listed as a SHORT, giving it
a length of 1 register. LONG registers will have a length of 2 in the setup.
Additionally, for LONG register, the offset should be set according to the
smaller of the two registers it encompasses.
Note: Codesys will automatically add the 40000 offset needed in some
programs. To read the 40002 register, an offset of 1 is required.

Modbus Channel
Channel
MName
Access type
Trigger
Comment
READ Register
Offset
Length

Error handling

WRITE Register
Offset

Length

Channel 0

Read Holding Registers (Function Code 3)

Cydic ~ | Cycle time {ms) 100

| |
2 v
Keep last value ~

0x0000

1

Cancel

b

iv. To setup the register to work within the Codesys Applications, you then
need to map the register. Go to the Modbus I/O Mapping and expand the
newly created channel O array. The first word will then be the 40002
register. By Writing a variable name such as A01_Status, the AO1_Status
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Variable is now a globally assigned variable name and can be directly
accessed through the application.

General Find Filter Show all il
Variabl Mappi Ch | Add T
Modbus Slave Channel anabie 2PPIng anns ress Ype
= Channel 0 %alW0 ARRAY [0..0] OF WORD
Modbus Slave Init +- % AD1_Status @ Channel 0[0] BRIW0 WORD

ModbusGenericserialSlave IfQ
Mapping
ModbusGenericSerialSlave IEC
Objects

Status

Information

b. Modbus TCP Write Channel
i. Write channel can be done exactly as the Read was set up but instead of
using the Access Type Read FCO03, you are going to use Write Multiple
registers (FC16). Typically, it is recommended to set this up as a rising
edge instead of a cyclic write, as the cyclic time can cause multiple
commands to be sent by button press if not setup correctly.

Modbus Channel >
Channel
Name |
Access type Write Multiple Registers (Function Code 16) -
Trigger Rising edge “w | Cydetime {ms) 100
Comment
READ Reqgister
Offset Ox0000
Lenath 0

Error handling kKeep last value

WRITE Register

Offset |nxun?c - |

Length

Cance

ii. Once the channel has been created, it can be mapped the same as 4.a.iv
iii. In addition to mapping the word within the array, you will also need to
map a trigger variable that can be toggled to send a single write of the
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channel to the drive. In this case, it was setup to write a single register to
40125, which is the command Opcode for using Modbus within Codesys.

[ Axis_01 x|fF PC_PRE [ Device [ Ethernet
| General Find Filter Show all - b Add FB for 10 Channel... = Go to Instance
Modaue Save Chammel Variable Mapping  Channel Address  Type Unit  Description
=4 Status and Alarm %IW0 ARRAY [0..3] OF WORD Read Holding Registers
Modbus Slave Init *+- % AD1_Alarm_Code %  Statusand Alarm[0] %IW0 WORD %0000
+ 49 AD1 Status_Code %  Statusand Alarm[1] KT 1 WORD %0001
ModbusTCPSlave Parameters ) Status and Alarm[2] %IW2 WORD 0x0002
+ % A01_Input_Status $  Statusand Alarm[3] %TW3 WORD 00003
ModbusTCPSlave /0 Mapping "% AD1_Cmd_Trigger ¥ Channel 1 %OXD.0 BIT Trigger variable
=" Command Channel %QW1 ARRAY [0.,0] OF WORD Write Multiple Registers
ModbusTCPSlave IEC Objects +- " AD1_Cmd_Opcode @ Command Channell0]  %QW1 WORD 0x007C

Status

Information

Conclusions

Once the registers have been correctly been made, both channel and mapping, the Applied
Motion drive is now able to be controlled from Codesys. Please reference the Modbus Appendix
in the Host Command Reference for full information on specific registers and scaling for the
Modbus registers.

Appendices:

A. Additional Resource Links and Information
I.  Host Command Reference, Applied Motion Products, Rev. W Link
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