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1. Solution
1.1 Install “CoDeSys V3”

Download “CoDeSys V3.5 Patch 4” demo version, available on:

http://www.3s-software.com/index.shtml?en download

Start “setup.exe” and follow installation instructions.

Take care that both products “IDE” and “SoftPLC” will be installed.

1.2 Create a new project

Select “Menu -> File -> New Project...” or press [Ctrl] + N.

|=] New Project

Categories Templates
~-{_J Libraries & - -
Beoccts 4 E‘I i :

Empty project  HMI project Standard Standard
project project w...

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

Name |Untitieds

Location ‘C ‘\Users\youdo. yu\Documents L

o] o

Figl.1 Create a new project
Select “Standard project” and assign name and storage folder.

Afterwards press button “OK”


http://www.3s-software.com/index.shtml?en_download
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il

Standard Project

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

- A program PLC_PRG in the language specified below

- A cyclic task which calls PLC_PRG

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

Device CODESYS Control Win V3 x64 (3S - Smart Software Solutions GmbH)
PLC_PRGin |Ladder Logic Diagram (LD)

Cancel

Figl.2 Create a new project

Select “CoDeSys Control Win V3 x64” as target device and programming language

for PLC_PRG. Afterwards press button “OK”.

% <P <> o 4F U 4% 9¢ W aw 3F B O O

® Untitled8 project* - CODESYS
Edit View Project FBDAD/L Build

Online Debug Iools Window Help
[
EE EE TS

< BRBRX AMAYN N9 R e -®® , X[
N

) PLC_PRG x

Application [Device: PLC Logic]

v B x ToolBox

v B x

= & Untitleds

= (i Device (CODESYS Control Win V3 x64) =
=80 pLc Logic

= £ Application

- 1|  PROGRAM PLC_PRG
VAR
x0: BOOL;
y0: BOOL:
END_VAR

‘ %0
It
)

0 ]

(i Library Manager
[ PLC_PRG (PRG)
= (#4 Task Configuration
= & MainTask (IEC-Tasks)
8] pLC_PRG 1

100% | |

kA 100w &

< >

52 Devices |[) Pous

Messages - Total 0 error(s), 0 warning(s), 0 message(s) v ax
[-l[@ 0errorts) [ 0 waninafs) [@ 0 messacefs) | > ¥
Lastbuid: © 0 ® 0  Precompie o/ Project user: (nobody)

. <
[Bracomaile

- General
(= Network
4F Box
IF Boxwith
- Assignme:
= Jump
<mer Return
4 Input
I Branch
M Execute
+ Boolean Operat:
+ Math Operators

+ Other Operator:
+ Function Blocks
= Ladder Element:
[ Network
4t Contact
4% Negated ¢
4e Parallel cc
ludl Parallel ne
< ¥ Coil
<> Set coil
% Reset coil
& ToN
& ToF
& CTU
& ¢

a

v
>

2 Q

Figl.3 Create a new project
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1.3 Add ModbusTCP device

Open background menu with a right mouse button click on “Device(CoDeSys

Control Win V3 x64)”

@ Untitled8 project* - CODESYS — X
File Edit View Project FBD/D/L Build Onlne Debug Tools Window Help A ¢
e HE|S - RN L B B v (' | #8 | Application [Device: PLC Logic] ~ ©§ & I JIN LAk
Eeo|lmooairuid i nFSFTH-»> w0 BEEFTtEHS
Devices v 3 x 1 pLc_PrG x v ToolBox -~ & x
=3 untiteds = 1|  PROGRAM PLC_PRG - General "
= (i Device (CODESYS Control Win V3 x64) B 3 v 0 [iF Network
=Bircloge [§ cu ‘g: ﬁt 4 Box
= €} Applica c ¥0: ; 4IF Boxwith £
0 o E% :py | VAR o Assignme
Wec| S F -+ Jump
= @ Tasl K Delete it Retum
S®| Refoctoring N . IECIEN | T
i . -t Branch
Properties... <0 ¥} W Bxecute
i1 Add Object > '—" H ﬁn + Boolean Operat.
£ Add Folder. + Math Operators
‘ Add Device.. ‘ + Other Operator:
- + Function Blocks
Update Device...
L . = Ladder Element
(3" EditObject [i® Network
Edit Object With... 4F Contact
Edit 10 mapping W Negated ¢
. W Parallel cc
Import mappings from CSV... oot
Export mappings to CSV.. s coll
% Orline Config Mode... & Set coil
Enable SoftMotion #0- Reset coil
& ToN
Reset Origin Device [Device] N+ [00% & & Tor
Simulation 2 & cTu
- I Messages - Total 0 error(s), 0 warning(s), 0 message(s) - % & Co v
2 vevices [ roue Precomnile ~ [© 0 enrorts) [® Owaminafs [ 0 messaaefs) | % 3 E s
Lastbuld: @ 0 @ 0 Precompie o/ Project user: (nobody) @ P
Figl.4 Add ModbusTCP device
13 H ”
Select “Add Device ...”.
:_‘1_3 Add Device X
Name [Ethemet
Action
(® Append device evice (O Update device
String for a full text search l Vendor <Al vendors> v
Name Vendor Version Description A
= ?ﬂ Fieldbuses
+ AN CANbus
+ pedkt EtherCAT
= HB Ethernet Adapter
mlsthemet 3S - Smart Software Solutions GmbH 3.5.16.0 Ethernet Link.
+ - = EtherNet/IP
+ ﬁ Home&Building Automation v
< >
[ Group by category [] Display all versions(for experts only) [_] Display outdated versions

Figl.5 Add ModbusTCP device

Select “Ethernet” and press button “Add Device”. Afterwards leave

dialog with a click on button “Close”.
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The wizard adds the ModbusTCP device to control it.

(1] Ethernet x

General
Network interface
Log 1P address 192 . 168 . 0 . 1
Status Subnet mask 255 , 255 . 255 . O
Default gateway o .0 .0 .0

Ethernet Device I/O Mappin
s pping Adjust operating system settings

Ethernet Device IEC Objects

Information

Figl.6 Add ModbusTCP device
Press browse to select the network adapter. Make sure the gateway is active

and the path to the soft plc is activated.

Select Network Adapter
MAC address Name Description
B40EDE94585D  EEFLM@REiEER Bluetooth Device (Personal Area Network)
FOZFI4A3SEIE | Z KM | [nt1(R) Ethernet Connection (10) 1219-¥

BA0EDES45859 \Device\NFF_{7D031008-3BDD-49B0-452C-CEAZD657334E}  Microsoft
B40EDES45859 \Device\WNFF_{0025F306-B98F-4003-B941-59F699CDE5EA } Microsoft

Figl.7 Select Network Adapter
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Open background menu with a right mouse button click on

“Ethernet(Ethernet)”

® Untitled8.project - CODESYS
File Edit View Project Build Online Debug Tools Window Help Y
EFE & o ~ 2 @ ML N 9 - [§' | #% | Application [Device:PLCLogic] ~ G € ), g W|[(=6=c=+= & (o W =

Devices - X (1) Ethernet x ~ || ToolBox v X

=) Untitleds -
= [ Device (CODESYS Control Win V3 x64) General

= B0 PLC Logic

= ) Application Log P address 92 . 168 . 0 . 1

i) Library Manager

F] PLC_PRG (PRG)

= (&3 Task Configuration ‘ Ethemet Device /0 Mapping
= & MainTask (IEC-Tasks) !

4% cu IEC Objects
1J Ethernet (Eth|

L L [ Copy
4 Paste

K Delete

Network interface

Status Subnet mask 255 . 255 . 255 . 0

Default gateway o .0 .0 .0

Adjust operating system settings

Refactoring 3
2 Properties...

Add Object
@ AddFolder.
| Add Device...

Insert Device...

Disable Device

Update Device...
3" Edit Object

Edit Object With.. S

Edit 10 mapping

vawu).ﬂwﬂ'i-n(s).ﬁmmane(s) v B X

2 De: POU I rt from CSV...
2 Devices [ pous e O - [© 0erorfs) [® 0 waminafs) [@ 0 messaceis || % ¥
Export mappings to CSV... Lastbuid: € 0 & 0 Precompie ./ i Project user: (nobodv) D9

Figl.8 Add ModbusTCP device
Select “Add Device ...”

(7 Add Device P4

Name [Modbus_TCP_Master

Action
(® Append device () Insert device 5 device (O Update device

[String for a full text search ‘ Vendor | <All vendors> v

Name Vendor Version Description
= [0 Fieldbuses
+ — EtherNet/IP
= I Modbus
= - W Modbus TCP Master
(1 |Modbus TCP Master | 35 - Smart Software Solutions GmbH ~ 3.5.16.0 A device that wc
+ - W ModbusTCP Slave Device

.....

< >

E Group by category |:| Display all versions (for experts only) |:| Display outdated versions

Figl.9 Add ModbusTCP device
Select “Modbus TCP Master” and press button “Add Device”.

Afterwards leave dialog with a click on button “Close”.
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1.4 Add ModbusTCP-Slave device

Open background menu with a right mouse button click on

“Modbus_TCP_Master (Modbus TCP_Master)”

# Untitled8 project* - CODESYS — X
File Edit View Project Build Online Debug Tools Window Help A 4
=4 "] [ R 9 B2 | - (7' | | Application [Device: PLC Logic] ~ ©f » m X[ > BB | =
Devices > 3 X ([ Ethemet (1) Modbus_TCP_mMaster x - | ToolBox v a2
= tnovkds - Modbus TCP
=@ Device (CODESYS Control Win V3 x64) General s “nn8“|
= &0 PLC Logic Response timeout (ms) 1000 | -
= £ Application ModbusTCPMaster I/0 Mapping

Socket timeout (ms) 10
() Library Manager

1] PLC_PRG (PRG)

= (@ Task Configuration ModbusTCPMasterParameters

= & MainTask (IEC-Tasks)

&) pc_PrG b o

= [ Ethernet (Ethernet) B
(H Modbus_TCP_Master (Mod|

ModbusTCPMaster IEC Objects
[ Auto-reconnect

Copy
Paste
X Delete

Refactoring »

[ Properties
Add Object

£ Add Folder.

[ AddDevice..

Insert Device.

Disable Device

Update Device..

]
]

3" EditObject
Edit Object With.. - >
< Edit 10 mappin:
3 ey E——) > 0 8
T
== Devices |[[] Pous MPOT MAppings from - [@ 0eroris) [® 0warninafs) [@ 0 messacers) | X 3
Export mappingsto CSV... Lastbuid: © 0 ® 0 Precompile o/ i Project user: (nobedy) @ Q

Figl.10 Add ModbusTCP-Slave device
Select “Add Device ...”

_‘|_j Add Device X
Name |Modbus_TCF'_Slave
Action
(® Append device () Insert device () Update device
’Str'ing for a ful text search | Vendor <Al vendors> A
Name Vendor Version Description
= [ Fieldbuses
= I Modbus
=B Modbus TCP Slave
lﬂll‘lodbusTCPSlave 35 - Smart Software Solutions GmbH 3.5.16.0 A generic Modbus ¢
< >
[] Group by category [ ] Display all versions (for experts only) [] Display outdated versions

Figl.11 Add ModbusTCP-Slave device
Select “Modbus TPC Slave” and press button “Add Device”.

Afterwards leave dialog with a click on button “Close”.
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1.5 Assign variables

Choose the Modbus TCP_Slave. Add ModbusTCP Slave Channel

Modbus Channel >
Channel
Name |Channe| 2 ‘
Access type Read Holding Registers (Function Code 3) v
Trigger Cydic » | Cyde time (ms) 100 I
Comment | |
READ Register
Offset |0x3000 v]
Error handling Keep last value e
WRITE Register
Offset 0x0000
Length 1
cance
Figl.12 Add ModbusTCP Slave Channel
Assign variables to the ModbusTCP Slave Channel
® Untitled8.project* - CODESYS -
| Fle Edit View Project Build Online Debug Tools Window Help
BFEI&G o~ BB X(MAGAY A % - (3 | ¥ | Application [Device: PLC Logic] ~ ©8 3 L A
Devices v 3 x [ Eethernet (@ Modbus TCP_Master () Modbus_TCP_Slave x ' [#] PLC_PRG ~ | TodBox
=3 Uniitieds - =
= (@) Device (CODESYS Control Win V3 x64) General Find Filter Show all
= B0 PLC Logic Mo dbes Save Chanmel Variable Mapping  Channel Address  Type
= © Application =4 Channel 0 %IWO ARRAY [0..0] OF WO
) Lorary Manager Modbus Slave Init Chamel0[0]  %IWO WORD
[ PLC_PRG (PRG) * [Appiication.PLC... Bit0 Acpag BOOL
= (€8 Tosk Configuration ModbusTCPSlave Parameters £ Bitl %IX0, 1 BOOL
= & MainTask (IEC-Tasks) B2 %IX0.2 BOOL
) pLc_pre ModbusTCPSlave /O Mapping B Bit3 %INO.3 BOOL
S Ethemet (ethemet) » Bit4 %IX0.4 B800L
= @ Modbus_TCP_Master (Modbus TCP Mg | | ModbusTCPSlave IEC Objects “ 8BS %D0.5 BOOL
(@ Modbus_TCP_Slave (Modbus TCP ) Bits %IX0.6 BOOL
Status
» Bit7 %IX0.7 BOOL
Information “» Bit8 %IXL.0 BOOL
“ Bitg %IXL 1 BOOL
9 Bit10 %IX1.2 BOOL
*» Eitit %IXL3 B00L
“» Bit12 %IX14 BOOL
“ Bit13 %IXLS BOOL
“» sit1a %IXL6 BOOL
» Bit15 %IX1.7 BOOL
o PR i annav i o o s
l:l Reset Mapping Always updatevariables | Use parent dev
< >
< > Messages - Total 0 error(s), 0 warning(s), 0 message(s) v & x
2. evies | Foue Pracomnile - (@ 0eroris [ 0waminafs) [@ 0 messacers) | X ¥

Figl.16 Assign variables
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2. Modbus rules

2.1 Modbus Function Code Information

Function Code Details Unit
0x01 Read Coils byte
0x02 Read Discrete Inputs byte
0x03 Read Holding Registers Word
0x04 Read Input Registers Word
0x05 Write Single Coil byte
0x06 Write Single Register Word
0xOF Write Multiple Coils byte
0x10 Write Multiple registers Word

2.2 Modbus Starting Address Allocation, Sizes and Corresponding

FC

IO modules assigned by the coupler are sorted based on the module order. Digital and analog
module’s locations are assigned separately based on the module order with the station numbers
assigned at the rail. Digital inputs and outputs have the initial value of 0x0000 and can read
8192bit of data. Analog input modules have the initial value of 0x3000 and can read 512Words

of data while analog output modules have the initial value of 0x4000 and can read 512Words

of data. Error codes’ initial value is 0OXxE000 and can read 6Words of data.

Register ADDR Funtion Code(FC) Size
0x0000 02 8192Bits
1x_Discrete Input
0x1000 03~ 04 512Words
0x0000 01 ~ 05~ OF 8192Bits
0x_Colil
0x2000 03~ 10 512Words
3x_Input Register 0x3000 03~ 04 512Words
4x_Holding Register 0x4000 03-~06~10 512Words
System Diagnosis 0xE000 03~ 04 6 Words
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Register Address and the List of Supported Control Modules:

Register ADDR Corresponding Control Modules
. 0x0000 DIxxN - DIxxP + CM111(SubM read xxBit -
Ix_Discrete Input
B 0x1000 SubMS_Status xxDev ~ SubS_read_xxByte)
0x0000 DQxxN ~ DQxxP -
. CM111(SubM_write xxBit »
0x_Coil — —
- 0x2000 SubM_Control Output xxDev -
SubS write xxByte)
AIxxV ~ AIxxC ~ RT200 ~ TC200 ~ HC100 -
3x_Input Register 0x3000 CM111(SubM_Read xxWords -
- SubMS_ErrorInfo xxDev -
SubM Polling Time(ms) » SubS Read xxWords)
4x_Holding Register 0x4000 AQxV AQXXC » HC100 - CMl_ll
- (SubM_ Write xxWords ~ SubS Write xxWords)

[Mlustration: If the coupler scans and finds 9 modules on the rail as below:

Coupler

DI DQ

Al /AQ DI

CM111 virtual module
1. SubM_Read_16Bit

DQ| Al AQCM 5 subM_ write_328it

3. SubM_Read 2Words |
4. SubM_Write_2Words

SlotiD 1 2 3 4 5 6 7 8 9

Fig 6. 6 Emulated Module Layout
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Modules assignments are listed below based on different types of sorting:

Bit ADDR Sorting Word ADDR

Bit ADDR !
Slot | module | - Data ' B Sorting
ID Length Input Output Output
Address Address Input Address Address
0x0000~
1 DI 1 X000 - 0x1000 -
2 DQ 1 - 00’;000000? - 0x2000
(CH1) 0x3000
. Al ) (CH2) 0x3001
(CH3) 0x3002
(CH4) 0x3003
(CH1) 0x4000
) R ) B B (CH2) 0x4001
Q (CH3) 0x4002
(CH4) 0x4003
0x0010~
5 DI 1 X001 - 0x1001 -
0x0010~
6 DQ 1 - 0);0011: - 0x2001
(CH1) 0x3004
, Al , (CH2) 0x3005
(CH3) 0x3006
(CH4) 0x3007
(CH1) 0x4004
. R ) B B (CH2) 0x4005
Q (CH3) 0x4006
(CH4) 0x4007
0x0020~
- 0x1002 -
M ! 0X002F X
o ) . 0x0020~ ~ 0x2002
. 0x003F 0x2003
o , ~ j 0x3008
0x3009
o ) . j j 0x4008
0x4009




