75 Modbus Master Tutorial MO
Introduction g Knowledge

In this tutorial we will see how to configure Modbus master communication of an i3 with 4 types of devices — an
iView, and iSmart, a XBM plc and a VXT inveter.

We will demonstrate the i3 as a Modbus master, controlling an iSmart output. The i3 can read and write to and from single and multiple registers and
is easily configured.

We will write the set point to a timer and a counter.

IMO ##range

iSmart

i3 Settings:

Protocol Configuration:

The Modbus master protocol utilises the Modbus function codes 03 to read single and multiple registers, 10 to write to multiple registers and 06 to
write to single registers. Most Modbus slave devices only use the function codes 03 to read and 06 to write. Therefore, the i3 can communicate with
any Modbus enabled device.

Protecol Config s

— Serial Protocals

#J1/Com Dption |- Mone - ;I Metwark | Devices | Scar List

M etwark, | Devices | Scan List

Swap Serial Port Settings |

-~ Ethermet
ETH1/1 |- Mone - |=| etk | Devices | Sean List |
ETH1/2 [THone - =] tework | | Deviees | Seanlist |
ETNZ/ [TNane - =] | Wetwok | | Deviees || ScanLis |
ETH2/2 [FHone - =] | Wewok || Deviees || seanLis |

ak. I Cancel |
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1° Modbus Master Tutorial IMO

Network Configuration 3 Knowledge

In the network configuration the communication parameters are set. Set the parameters as shown below. We are
going to use the protocol Modbus RTU and communicate on RS485, which is a multi-drop half duplex system.

Metwerk Config (Modbus Master) >

— Port Configuration

Baud Rate: |E|EEIEI Protocal; IMu:u:II:uus RTU L‘

Parity: | K Made: I RS-425 L‘

=
=
D ata Bits: |B l! Retries: IE [0-255]
=
=

Timeout; |'| 00 mSec

Slave Speed: I M edium ﬂ

Stop Bits: |1

Handzhake: | ultidrop Half

— Update Scan
& ALtomatic

Update Interval: !EI mSec ReacquireTime: |1 o0 mSec

" Manual
Trigger: I M arme: l L‘ v
ID Select: I M ame: I j 16-BIT

—Mazter 1D/ Address

Address: |EI

— Statusz

Register. [%R00101  Name: | B

Protocol Help | ak I Cancel

To see the status of the
network assign a % R
register here.
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Communication Devices in the Network 3 Knowledge

Once the Network parameters have been set, the Device need to be added to the network.

B Device List (Modbus Master >
Mame I 1D | Statuz I On Error |
iSmart 1 %RO0109  Rety Add

Delete

Config

il

x|
_ Corcel |

Cancel

Name the device and give the device an ID. This ID should be unique and match the number on the rotary dial on the front on the Smart /0.
Add the three individual devices as shown and click OK. Ensure that the ID has also been set on the front of the Smart I/0 before powering up.

Dialeg X
i Device
Name: IiSmalt
I0: 1 [Slave Address)
— Device Option:
™ Swap words on 32-bit data
™ Target returns 32-bit on single register request
Device Type: IModicon PLC 5-Digit Addressing _v_|
Mode: IDevice Supports all modbus wite function codes LI
-~ Statu
¥ Enable
Address: [ZRO00T09  Name: ] 2x [
" Stop on Ermor & Retry on Emar
Ok Cancel
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Scan List 3 Knowledge
Finally, we need to add to the scan list the addresses we are going to read from and write to the Modbus slaves.

Note : For the iSmart Modbus addresses please refer to the smt v3 modbus protocol 1013.pdf for more information.

The iSmart addresses used in this example are the following :

I1: 40006
Q1: 40008
DR1: 44353
DR2: 44354
Dialog x
— Target
Device Mame IiSmart 1] ;I
Device Register[40005 _>| ™ 32 bit access

Length i']

— Local
Register [%R00021  Mame: |Inputs -]
—UpdateTupe
* Polled Read " Triggered Fead
" Polled Read/wiite " Triggered ‘Wiite

 Polled Readfwiite [t

Trigger Register [ ame: | ;I

0k I Cancel

Select the Modbus device register address and the length of the data.
The data in the device address will be stored in the i3 locally where specified in a particular register.
The type command and update type are defined here. Whether the data is read or write and polled always or triggered on a bit.

B Scan List (Modbus Master)

Edit View Sort

Index | Laocal Mame | Fegister | Type | [ev Mame | [0} | Target | Length |

1] Inputs #R00021 <8 iSmart 1 40008 1 Add
1 Outputs *R00023 [ iSmart 1 40008 1

2 DR1 *%R00030 [ iSmart 1 443853 1 Delete
3 DR2 #R0003 [ iSmart 1 44354 1

Config

il

Edit Mames

Cancel

Lal
v
o
s

Filter By Device: [ a) . LI
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Screen Editor Programming ? Knowledge

For this program we are going to have 1 screen to :
*Setting timer/counter setpoint.

*Monitor the status of the first iSmart ’Input
*Monitor the communication Status

To enter the screen editor, click on the icon . Please set up the screens as described below

Preset T1 |
HHHH :
Freset Cl
HHHH

TOl Current
HEHHH
CO0l Current
HHHHHE

Deyw. S5t=

On the Screen, there will be 7 numeric data fields. 5 to monitor the communication status and two others to monitor the current timer/counter value
Two numeric data entry for entering the Timer/Counter set point.

One Lamp to represent the Input 1.

One Toggle Button to turn the Qutput Q1 ON/OFF.

For more information visit www.imopc.com Errors and omissions excepted. Subject to change without notice. © 2018 IMO Precision Controls Ltd REF: i3 Modbus Master Tutorial 1118



1° Modbus Master Tutorial IMO

iSmart Comms Settings 3 Knowledge

The iSmart module system is set as the following :

Sex ID Bemote I/0 Set ID:

; 1 @ o
LRERCRD. 13 (I Master *Each Device in a network is assigned a unique
New ID{00-99): ID address from 1 to 99.
O Slave

RS485 Set:
Set Expand I/0 Others
i M Keep *The parameter settings should match the
TA0 Hums []c Keep master’s parameter.(Baud rate/Data bits/Parity/
Stop bits
[ ]Back Light b bits)
[]zs0 Blarm [z set
R5485 Set LR Format Set
Comm. Mode: | 8/H/1 v. @Unsigned
Baud Rate: |9600 () Signed
Coil Record _ )
(®) None M On (Cancel |
. S STM=0 ;
Range: [01-10 Set

iSmart Ladder Logic Programming

Qo1 TOL 2 |
| 3 Qoo
3 | DRO1 g
TOl col | 1 |
. | [ }

&

. The output Q1 is controlled from the i3
. The two-pre-set value for the timer/counter are entered from the i3.
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Wiring Diagram 3 Knowledge

We are using MJ 2 on the i3 for the RS485 communication , 2 wire to connect to the devices. The wiring for
this is as follows.

E? - |
R5485 +

Fustory The
Remember to connect T I r —
the RS-485 termination T I—r ﬂj[ﬁg 1
e ([

jumper as shown

# 0

]

B

0

RE8S Tensurmilsn L) -
Eer MTL e

Running the Program
Please refer to the attached program examples:

iSmart : Setpoints_from_i3_master_modbus485.gen
i3 : i3iSmart Modbus.csp

The two controllers can be connected together over the Modbus RTU protocol.

#iocbus +— [y

IMO ##range

iView
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i3 Configurator Software 3 Knowledge
Protocol Configuration

The Modbus master protocol utilises the Modbus function codes 03 to read single and multiple registers, 10
to write to multiple registers and 06 to write to single registers. Most Modbus slave devices only use the
function codes 03 to read and 06 to write. Therefore, the i3 can communicate with any Modbus enabled
device.

Open the Program > Protocol Configuration. Select the Modbus Master Protocol in the MJ2 and
configure the Network, Devices and Scan list as shown below.

Protocol Config s

— Serial Protocals

Md1/Com Option |- None - LI Netwark, | Devices | Scan List

Metwark, | Devices | Scan List

Swap Serial Port Settings |

- Ethernet
ETN1/1 [~ Nore - =] mewsrk || Deviees || SeanLit |
ETH1/2 [~ None - =] | Metwok | | Deviess | Scanist |
ETNZ/1 [“None- =] etk || Deviees | | SeanLit |
ETH2/2 [~Hone - =] | Hework || Devices | | SeanList |

For more information visit www.imopc.com Errors and omissions excepted. Subject to change without notice. © 2018 IMO Precision Controls Ltd REF: i3 Modbus Master Tutorial 1118
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Network Configuration

In the network configuration the communication parameters are set. Set the parameters as shown below. We

IMO
g Knowledge

are going to use the protocol Modbus RTU and communicate on RS485, which is a multi-drop half duplex

system.

Metwerk Config (Modbus Master)

— Puart Configuration

Baud R ate: I 9500

Parity: I Maohe

Ed
Ed
DataBits: [3 E
=]
=)

Stop Bits: I‘I

Handshake; I dultidrop H alf

Protocal; I Maodbus BTU ;‘

Mode: |Rs-485 ~|

Retries: I2 [0-255]
|'I Qoo m3ec

Slave Speed: I b edivim j

Tirneout;

— Update Scan
&+ Automatic

Ipdate [nteryal: !|:| m5ec

R eacquireT ime: |-| Qo0 mSec

o] -

 Marual
Trigger: I Marme: l
ID Select: | I arne: I

= I 15-EIT

—Master 1D / Addiess

Address: |EI

— Status

Regizter: I};H oo M arne: I

L! 4w (zET

Protocol Help |

Cancel

o]

To see the status of the
network assign a % R
register here.

For more information visit www.imopc.com
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Devices 3 Knowledge

Name the device and give it an ID.

Dialog x

Device

Mame: |MEW

10 |-I [Slave Address]

— Dievice Options

¥ Swap words on 32-bit data

[T Target retumns 32-bit on single register request

Device Type: iMcu:Iic:u:un PLC 5-Digit Addreszing .:l

M ode: IDevice Supports all modbusz wite function codes .L‘

— Status
¥ Enable

Addiess: [%RO00103  Mame: | =] 2% e

" Stop on Emor & Rety on Ermor

Ok I Cancel

For more information visit www.imopc.com Errors and omissions excepted. Subject to change without notice. © 2018 IMO Precision Controls Ltd REF: i3 Modbus Master Tutorial 1118
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Scan List 3 Knowledge

Finally, we need to add to the scan list the addresses we are going to read from and write to the Modbus
slaves.

Dialeg >

— Target

Device Mame Il"-.-"iew 1] L‘

Device Hegister|4EIEIEI1 _>| [T 32 bit access

Lenigth |'| 0

— Local
Register [2R00001  Name: | ~]
— UpdateT ype
" Polled Fead " Triggered Read
& Polled Readfwiite " Triggered write

" Palled Read/fiite Init

Trigger Reaister | [ ame: I L!
Q. I Cancel |

B Scan List (Modbus Master)

Edit View Sort

Index | Local Hame | Register I Type I [ieyv Mame | 1] | Target | Length | Trigger |
0 ERO00071 Lo i 1 40001 10 Naone Add

Delete

Config

Edit Mames

U

Cancel

-~
L
I\_

Filker By Device: |- &l - __:I 0
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Select the Modbus device register address and the length of the data. ? Knawledge

The data in the device address will be stored in the i3 locally where specified in a particular register.

The type command and update type are defined here. Whether the data is read or write and polled always or
triggered on a bit.

Screen Editor Programming

For this program we are going to have 1 screen and to enter the screen editor, click on the icon
There will be 10 numeric data properties.

. Please set up the screen as described below:

* 5 numeric data for monitoring Data/value from the iView.
Note: The option Edit/Write should be unticked.

iiu'l_irneric Data Properties =

— Contraller Register

Data Source: IInternaI registers ;I
Address: [%ZR00007 | | Registerwidt: [166i  +]
Mame: I ﬂ
— Dizplay Format
Format IDecimaI | |1234 =

Engineering Urits: I ﬂ [~ Zero Filled
™ 3D Sunken
Font: |57 Fant ~] Sealing >33 |

rJustific:ation

s (8 et O R
— EditAadrite

[~ Enabled b irirLarn IEI j

j [E5535 =
LB =i

— Dizplay Properties

Aftributes 5> | Background Calor > |

Legend 33> | Line Colar » >3 | -
Data Color > I -

Drisplay Style : ICIassic Style j

] Cancel

* 5 numeric data to enter data which it will be received by the iView.
Note: The option Edit/Write should be ticked to enable writing value to the iView.

For more information visit www.imopc.com Errors and omissions excepted. Subject to change without notice. © 2018 IMO Precision Controls Ltd REF: i3 Modbus Master Tutorial 1118
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Mumeric Data Properties

— Controller Reqister

Data Source: !Internal registers

=l |

Addiess: |%R0O0005

-] _] Register width: [165:81t |

M ame: I

=)

— Dizplay Format

Forrnat I Decimal ;I

Engineening Units: I il

[1234 |

[T Zemo Filled
[T 20 Sunken

Fant: I Bx/ Font

=)

Scaling ¥

—Justification

O 3 K R K
— Edit it
¥ Enabled Mirimum |0

b asirmuim ||35535

— Digplay Properties

Attributes »»>

Background Colaor >3

Legend > Line Colar 333
Diata Color »3
Display Stwle - [Classic Stule |

For more information visit www.imopc.com
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75 Modbus Master Tutorial

iView Developer Software:
Open the Project Manager under View > Project Manager

In the Project Manager > Open the Application Program Section (AP_1) > Links. Right Click Links
> Add Link.
Configure the link table as below.

For more information visit www.imopc.com Errors and omissions excepted. Subject to change without notice. © 2018 IMO Precision Controls Ltd REF: i3 Modbus Master Tutorial 1118



13 Modbus Master Tutorial MO

General:

Link Properties

< Knowledge

*
General  Parameter
Link Mumber:
Link Namne: [ Link 1
Link Type: Direct Link {COM) e
Device/Server: | Modicon Corp. “ || Modicon 984 Master (RTU) ~
Link Port: | CoM2 ( Link 1) ~ [ subdinks
[ Record communication status in operation log
The duration of showing & communication error message: 5 ~ | second(s)
Parameter:
Link Properties *

General Parameter

Transmission

Baud Rate: 9600

Data Bits: |8
Parity: Mone
Stop Bits: |1

Others

Panel Address: 1 : Retry Count: 3 :
PLC Address: |: 3

Timeout Time: E : (% 0.15ec.)

Command Delay: | 0 : {x 1 ms)

Fetching Data In Blocks To Optimize The Screen Data Reading

[IMerge Adiacent Bits To Form Bit Elocks

[IMerge Adjacent Words To Form Word Elocks

Cancel Help

The parameter settings should match the master’s parameter.(Baud rate/Data bits/Parity/Stop bits).

For more information visit www.imopc.com
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Macro:

Now Expand the following, Setup > General Setup

General Setup

General | Custom Custom (2) Keys

opesonNare: [P

Main Macro

Model: | IVO7M |l-]  Display Resoltion/Orientation: |800x 480 <]
[ Splash Screen Macro
[ Startup Macro,
< ! Main Macro  Delay Time: |300 "_. milli-secondis) >
[[] Event Macre &1
Start Up
& !r'1 v] 7 7 [] Event Macro #2 -
- S [ Event Macro #3 :
Delay Time: |0 5| seconds)  [] Display Countdown
. e [[] Event Macro #4 :
Language: | Language 1 M=

[ Login Required

Idle Processing

[ Display Idie Screen

[JChange User Level

Screen Saver Tme: |20 |3 minutes

Defauit User Level: [ v |=

[] Time Macro #1 -
[ Time Macro #2
[] Time Macro #3:

[] Time Macro #4 -

Frint
Printer: | (None) |

IMO
g Knowledge

Hardware
Battery Backed RAM: | 128KB |
Auto Backup: | Disabled v

[ Use Extemal Keypad

Miscellaneous
Buzzer Sounding Time: |00 ": seconds
[JWatch Dog Timer

m Overlapped buttons can be activated in sequence by
one touch

[] Display Crientation Switchable

m Check if the panel was stopped safely for the last
shutdown

Open the Main Macro to run a simple script to read and write registers between the i3 and iView.

*1\40001=mov($u0,5) ( copy the 5 words starting from $u0 to 40001 of link 1 (i3)).

$u0to R1 1\40001
$ut to R2 1\40002
$u2 to R3 1140003
$u3 to R4 1\40004
$u4 to R5 1\40005

*$u5=mov(1\40006,5) ( copy 5 words starting from 40006 of link 1 (i3) from $u5 to $u9).

1\40006 to $u5
140007 to $ub
1\40008 to $u7
1\40009 to $u8
1\40010 to $u9

AP 1

Script - move a |

1]

1

For more information visit www.imopc.com

1N40001=mowv (5u0,5)
SuS=mov{1540006,5)

Errors and omissions excepted. Subject to change without notice. © 2018 IMO Precision Controls Ltd
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Screen:
To send command to the i3, 5 numeric

entry will be added to the Screen as per picture below.

MNumeric Entry >
General Advanced Visibiity External Label
ID: | NEDOD4 Note: |
[ Transparent Background
i Shape... il External Label
Border Color: |iz
BG Color: rﬁ
Data Type: | 16-Bit Unsigned Integer -
Display Type: | 16-Bit Unsigned Decimal v
Write Address: | SUD |i@
[+] Monitor address identical to write address Macro
Maritar Address: | SUD B _ Cluse
Font: |Font_3 w ||j Text Color: ii:_|
Total Digits: | 4 (3] Fractional Digits: [0 F5{
[InNumbers Of Total And Fractional Digits Controllable
Alignment Justification Data Entry
) Left (®) Zero Suppress (®) Pop-up Keypad
(®) Center () Leading Zeros On-screen Keypad
(") and/or Function
() Right (0) Leading Spaces Keys
ok || cancel || Heb

For more information visit www.imopc.com

Errors and omissions excepted. Subject to change without notice. © 2018 IMO Precision Controls Ltd
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To read data from the i3, 5 numeric display will be added to the screen to display the data received.

Murneric Display *
General | Advanced Visbility External Label

ID: | ND0OOD Note: ||

[ Transparent Background

|-§ape | [“]External Label

Border Color: |5l_|

BG Color: QA]
DataType: | 16-6it Unsigned Integer v |
Display Type: | 16-Bit Unsigned Decimal v_!
Monitor Address: | &5 |I@|
Font: (Font 3 w E_l
Text Color: |_:: Alignment Justification

- (iLeft (®) Zero Suppress
Total Digits: @| (®) Center () Leading Zeros
Fractional Digits: IEE‘” ORight O Leading Spaces
] Mumbers OFf Total And Fractional Digits Contrallable
S R

For more information visit www.imopc.com
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AP ? Knowledge
Screen 1 (#1) “ g

Wiring
i3 iView
MJ2 COM 2
RS485 + < > : § RS485 +
RS485 - < Z2 RS485 -

i3 - iView RS 485 Communication

Note : please refer to the iView technical datasheet for more information about the connection.

Attached Program

Please refer to the attached program examples:

iView program: iView_I3_ ModbusMaSTER.pm3
i3 Program : iView i3 Comms.csp

For more information visit www.imopc.com Errors and omissions excepted. Subject to change without notice. © 2018 IMO Precision Controls Ltd REF: i3 Modbus Master Tutorial 1118



75 Modbus Master Tutorial

i3 Configurator Software:
Protocol Configuration:

IMO /range

XBM PLC

IMO

? Knowledge

The Modbus master protocol utilises the Modbus function codes 03 to read single and multiple registers, 10 to write to multiple registers and 06 to
write to single registers. Most Modbus slave devices only use the function codes 03 to read and 06 to write. Therefore, the i3 can communicate with

any Modbus enabled device.

Open the Program > Protocol Configuration. Select the Modbus Master Protocol in the MJ2 and
configure the Network, Devices and Scan list as shown below.

For more information visit www.imopc.com

Protocol Config X
- Serial Pratocols
MJ1/Com Dption [ Nane - =] Newok || Deviees || Seanlist |
N s Master =] MNetwok | Devices | ScanList |
Swap Serisl Port Settings |
-~ Ethernet
ETN1/1 [~ Nore - =] | mewak || Deviees | | SeanList |
ETN1/2 [“None - =] | Hewak || Devices | | ScanList |
ETNZ/| [FNore - ] | dewak || Deviees | | seanList |
ETH2/2 |- Nane - x| Mebwork | Devices | Scar Lisll
ok | cancel |

Errors and omissions excepted. Subject to change without notice. © 2018 IMO Precision Controls Ltd
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Network Configuration:

In the network configuration the communication parameters are set. Set the parameters as shown below.

IMO

We are going to use the protocol Modbus RTU and communicate on RS485, which is a multi-drop half

duplex system.

Metwerk Config (Modbus Master)

— Port Canfiguration

Baud Rate: I 9500

Parity: I Maone

=]
%)
DataBits: [ ]
El
£

Stop Bits: |1

Handzhake: I kM ultidrop H alf

Pratocal; IMu:u:II:uus RTU ;‘
Mode: |Rs-485 ~|

Fetries: I2 [0-255]
|'I Qoo mSec

Slave Speed: I Mediurn j

Timeout:

— pdate Scan
& Automatic

Ipdate [nteryal: !|:| m5ec

R eacquireT ime: |-| Qo0 mSec

x| -

 Marual
Trigger: I M arne: l
ID Select: | M arme: I

& I 16-EIT

—Maszter 1D / Address

Address: |EI

— Status

Regizter: I};H oo M arne: I

L! 4w (zET

Protocol Help |

]

Cancel

To see the status of the
network assign a % R
register here.

For more information visit www.imopc.com
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Devices:
Name the device and give it an ID.

Dialeg

- Device

IMO

3 Knowledge

p o8

Name:  [XGB_XBM

ID: |1 [Slave Address]

— Device Optiohs

[~ Swap words on 32-bit data

v Target retums 32-bit on single register request

Device Type: ||‘--1u:u:|iu:u:|n PLC 5-Digit Addrezzing

=)

b ode; lDevice Supparts all modbus write function codes __vJ

— Statuz

¥ Enable

Address: |%R00103

™ Stop on Emor

I ame:

& Retry on Enor

vi 2o AR-EIT

For more information visit www.imopc.com

o]

Cancel

Errors and omissions excepted. Subject to change without notice. © 2018 IMO Precision Controls Ltd
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Scan List:

Finally, we need to add to the scan list the addresses we are going to read from and write to the Modbus
slaves.

Dialeg >

— Target

Device Mame  [XGE_<BM [1) |

Device Hegisterl#ﬂﬂm _>| [T 32 bit access

Length |1 0

— Local
Fegister |¥RO0001T  Mame: | -]
—UpdateType
" Palled Read ™ Triggered Fead
' Polled Read/white (" Triggered Wiite

" Pollad Readfwiite Init

Trigger Register I [ arme: I ;|

B Scan List (Modbus Master)
Edit View Sort
Index | Local Name | Redqister | Type | Dev Name | ] | Target | Length | Trigaer |
i ZRO0001 [ KGB_¥BM 1 40001 10 Hone
Filter By Device: |- &1 ¥

For more information visit www.imopc.com Errors and omissions excepted. Subject to change without notice. © 2018 IMO Precision Controls Ltd

IMO

? Knowledge

Add
Delete

Canfig

Edt Names

HY

Cancel

Pe
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Select the Modbus device register address and the length of the data. ? Knawledge

The data in the device address will be stored in the i3 locally where specified in a particular register.

The type command and update type are defined here. Whether the data is read or write and polled always
or triggered on a bit.

Screen Editor Programming
For this program we are going to have 1 screen and to enter the screen editor, click on the icon

. Please set up the screen as described below:
There will be 10 numeric data properties.

* 5 numeric data for monitoring Data/value from the PLC.

Note: The option Edit/Write should be unticked.

iiu'l.imE:'iv: Data Properties s

— Controller Register

[Data Source: IInternaI redisters LI |

Address: IZHEIEIEIEI'I LI _>| Register “Width: I'IE-Bit vI
M arne: I LI

— Dizplay Farmat

Fomat | Decimal | [1234 |
Engineering Lnits: I ﬂ [T Zero Filled
[T 3D Sunken

Fant: IE:-:? Fant ;I Scaling =3 |

—Jusztification

Ciingad w0 ol onaslone @l e
— EditMafrite
™ Enabled Mirimum |0 j
Mawimum  |E5535 j

— Dizplay Properties

Attributes »>» | Background Color =3 | |

Legend »»> | Line Colar 3 | -
[Data Calor > I -

Display Style: | Classic Style -]

0Fk. Cancel
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75 Modbus Master Tutorial

* 5 numeric data to enter data which it will be received by the iView.
Note: The option Edit/Write should be ticked to enable writing value to the PLC.

Mumeric Data Properties

— Controller Reqister

Data Source: !Internal registers

=1 ||

Addiess: |%R0O0005 v| | PRegisterwidtu [16Bi v
Mame: I |

— Dizplay Format

Format | Cecimal

=l

Engineening Units: I il

Fant: I Bx/ Font

=)

[1234

[T Zemo Filled
[T 20 Sunken

Scaling ¥

=

—Justification

O 3 (F 5006 O WK
— Edit it
¥ Enabled Mirimum |0

b asirmuim ||35535

— Digplay Properties

Attributes »»>

Background Colaor >3

Legend x>

Line Color >

Data Caolor >3

iﬂ ] o By

Display Stvle . | Clazsic Style

=

For more information visit www.imopc.com
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=]

Cancel | ‘
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75 Modbus Master Tutorial

DDDDD D

XGB5000 Software:

Under the project name select Network configuration > Unspecified Network>

Project v 0 x
v & XBM-1

v & Network Configuration

|+ £ Unspecified Network

Standard Settings - Cnet *

Standard Settings [T ET Tl B aa{als

: Connection Settings
% N@PLC REERERART U Channel 1 Channel 2
% System Variable
w () NewPLC(XGB-XBMS)-Run Type: R5232C - R5485
i EQ Variable/Comment Speed: IQEOU Vi |9600 "l

v [@ Parameter

H Basic Parameter Terminating Resisters: Diszble ~ Disable
e I/OP et
il 100 Pavadagtes Station No.: 0 | [1 |
v .[& Internal Parameter
...[H High Speed Counter
-] Positioning
w H PID Operation Mode
JH], 01: PID{16 Loop) g S EIGT server v| Modbus Settings
L[H 02: Auto Tuning(16 Loop)

T I :
w [#] Scan Program Channel 2: | Modbus RTU server v | | Modbus Settings

----- MewProgram

oK I | Cancel

For more information visit www.imopc.com Errors and omissions excepted. Subject to change without notice. © 2018 IMO Precision Controls Ltd REF: i3 Modbus Master Tutorial 1118



1° Modbus Master Tutorial IMO

In this example the PLC is the Slave device , so channel 2 will be set to Modbus RTU server. ?" Knowledge
The Writing address will be starting from D0O0OO.

The Reading address will be starting from D0005.

E'_l'.'sn:ia:-;:i Settings - Cnet b E_
Sta.r_1.:.ja_r_d Settings . Advanced Settings |
| Connection Settings
Channel 1 Channel 2
Type: RS232C RS485
Speed: se0 v s g
Terminating Resisters: Dizable Dizable
Station No.: 0 | [t
Operation Mode
Channel 1: 5!_<GT SErver “| | Modbus Settings
Channel 2: | Modbus RTU server W
Modbus Settings >
Bit read area Address:
Bit write area Address:
Word read area Address:
—| Word write area Address:
. | Cancel
T
Wiring

Table Picture
Attached program :

XGB: XBM_I3.xgwx
13:i3_xbm_PLC.csp

i3 XBM
M2
RS485 + % > 1 RS485 +
RS485 - < > 2 RS485 -

i3 - XBM RS 485 Communication

For more information visit www.imopc.com Errors and omissions excepted. Subject to change without notice. © 2018 IMO Precision Controls Ltd REF: i3 Modbus Master Tutorial 1118



1° Modbus Master Tutorial IMO
? Knowledge

In this tutorial we will demonstrate the i3 as a Modbus master, controlling a network of Modbus devices. The i3 can
read and write to and from single and multiple registers and is easily configured.

We will demonstrate the i3 as a Modbus master controlling 1 Modbus slaves an IMO VXT Inverter Drive.
We will read and write the Frequency and start and stop the inverter.

** Be aware that the i3 Modbus addressing all starts at offset xxxx1 not xxxx0 (Holding Registers - 40001, not 40000, see Figure 1). So, when
translating the address from the relevant product manual, you may be required to add 1 to the address to correct this offset.

For example: The VXT manual will point to register 41797 (plus 1) = 41798. (Please refer to Inverter user manual for more information about
the commands.

IMO /range

VXT

For more information visit www.imopc.com Errors and omissions excepted. Subject to change without notice. © 2018 IMO Precision Controls Ltd REF: i3 Modbus Master Tutorial 1118



75 Modbus Master Tutorial

i3 Configurator Software:
Protocol Configuration:

any Modbus enabled device.

Open the Program > Protocol Configuration. Select the Modbus Master Protocol in the MJ2 and

configure the Network, Devices and Scan list as shown below.

IMO
g Knowledge

The Modbus master protocol utilises the Modbus function codes 03 to read single and multiple registers, 10 to write to multiple registers and 06 to
write to single registers. Most Modbus slave devices only use the function codes 03 to read and 06 to write. Therefore, the i3 can communicate with

For more information visit www.imopc.com

Protacol Config X
- Serial Protocols
MJ1/Com Option [ Nane - =] Wewok || Devices || Seanlist |
SN i b aster v 4,00 ] Metwok | Devices | ScanList |
Swap Serial Port Settings |
- Ethernet
ETN1/1 [~ Nore - =] Newok | | Deviees | | SeanList |
ETH1/2 [“Nare - =] | Metwok | | Deviees | Seanlist |
ETHZ/1 [THore - ] | Metwork | | Deviees | | seanList |
ETH2/2 [Nare - =] Hetwok || Deviees || Seanist |
ok | Cancel |

Errors and omissions excepted. Subject to change without notice. © 2018 IMO Precision Controls Ltd

REF: i3 Modbus Master Tutorial 1118



1° Modbus Master Tutorial IMO

Network Configuration 3 Knowledge

In the network configuration the communication parameters are set. Set the parameters as shown below. We
are going to use the protocol Modbus RTU and communicate on RS485, which is a multi-drop half duplex
system.

Metwerk Config (Modbus Master) >

— Port Configuration

Baud Rate: |E|EEIEI Pratacal: IMu:u:II:uus RTU L‘

Farity: | K tode: I AC.405 L‘

=
=
D ata Bits: |B l! Retries: I2 [0-255]
=
=

Stop Bits: |1 Timeout: |'IEIEIEI mSec
Handzhake: |I'v1u|tiu:|r|:||:| Half Slave Speed: IMedium ﬂ
—Update Scan
& Automatic
Update Interval: !EI mSec ReacquireTime: |‘||:||j|:| mSec
" Manual
Trigger: I Name:l l‘ RS
ID Select: I Name_l j 15-EIT

—Mazter 1D ¢ Addiess

Address; |EI

— Statusz

Register: [xROMIDT Name: | | 4 s

Frotocol Help | k. I Cancel

To see the status of the
network assign a % R
register here.

For more information visit www.imopc.com Errors and omissions excepted. Subject to change without notice. © 2018 IMO Precision Controls Ltd REF: i3 Modbus Master Tutorial 1118



1° Modbus Master Tutorial IMO

Devices: 3 Knowledge
Name the device and give it an ID.

Dialog 4

Device

Mame: lWT

R 11 [Slave Addresz)

—Device Optionz
[T Swap words on 32-bit data
[ Target returnz 32-bit on single register request
Device Type: IM::u:Iiu:-:un PLC 5-Digit Addressing |
ki ode; lDevice Supportz all modbus write function codes _;‘
— Status
¥ Enable
address: |%R00113 M arme: j 2w BT
{~ Stop on Emar & Retry on Emar

Ok, I Cancel

For more information visit www.imopc.com Errors and omissions excepted. Subject to change without notice. © 2018 IMO Precision Controls Ltd REF: i3 Modbus Master Tutorial 1118



1° Modbus Master Tutorial IMO

Scan List: 3 Knowledge
In this example we are going to control direction of the inverter.
Dialog x
— T arget
Device Mame [T (1] |
Device Hegisterld'l 738 _>_I [T 32 bit access

Length |2

— Laocal
Register [%R00121  MName: [F_Crnd |
— pdateType
" Palled Bead ™ Triggered Fead
& Pulled Fead/fite " Triggered wiite

™ Palled Readfwiite Init

Trigger Reaister I M arne:; | L!

QK Cancel |
B Scan List (Modbus Master)
Edit View Sort
Index I Local Mame | Register | Type | ey Mame I I} | Target | Length |
I F_Cmd ZR00T21 L YT 1 179 2 Add

Delete

Config

U

Edit Mames

> Cancel

Filter By Device: [ ) .. L! 0K

il
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1° Modbus Master Tutorial IMO

Screen Editor Programming: ? Knowledge

In this example we going to configure the following:

1 numeric entry for entering the frequency
« 1 Text table data to control the motor direction ( Forward/Reverse /Stop).

Setting Frequency :

Murneric Data Properties >

— Contraller Register

Data Source: |Internal reqisters ﬂ
Addiess: |%R00121 ~| | Registerwidth: [166t ~]
M ame:; |F_|:|-.-,.;| j

— Dizplay Format

Format IDecimaI -] |12- 12 =l
E hgiteering Lnits: I Hz j [T ZerFilled
[T 20 Sunken

Fant: | 547 Font ~| Sealing »»> |

—Justification

£ s W s W WO K
— Edit s rite
¥ Enabled Minimum |n

b axirum ||35535

— Digplay Froperties

i‘mn e |,._,

Attributes F»> Background Color 3>
Legend »>> Litve Calar 33>
Aooessrrr Data Colar »»

Display Style: | Classic Style -]

k. I Canicel
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75 Modbus Master Tutorial

Direction Command:

— Controller Register

Data Source: llnternal reqisters

Addiess: |%R00122

=

Regizter Width: |1E-Eit vi

M ame: IH_Cm.j

E

— Data Format

Jugtification
{lﬁ Left % Center © Right ‘
[rigits:
|1Ei 5: Text Table »» |
[ Editable T 30 Sunken

— Dizplay Properties

Attributes >35> I Backar
Legend >»» I Line
Accessrir | Dat.

Dizplay Style ;

iEIassic Shyle

For more information visit www.imopc.com
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Add

Edit

Edit/View Text Tables
Walue  Test
0 Stop Table Mumber:
1 Forward 1 =
2 Reverse

Remove

Innport

E=port

]

K.

e

3 Knowledge

x
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Modbus Communication Jaguar Inuverter

Wiring Diagram
We are using Port 2 on the i3 as a RS485, 2 wire to connect to the device. The wiring for this is as follows.

' : Remember to connect the Factory Use —
Pin MJ2 Pins RS-485 termination ! i I
8 D ouT jumper as shown. _
7 RXD IN . ! . H
6 ov Gnd RS-485 Termination I ﬂk-/
oo
’ o (60mA) e for MJ2 oo I
4
3
2 TX-/RX- IN/OUT
1 TX+/RX+ IN/OUT
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1° Modbus Master Tutorial IMO

i3 to VXT Inverter ﬁ Knowledge
i3 VXT
M2
RS485 + . > 1 RS485 +
RS485 - < > 2 RS485 -

i3 - VXT RS 485 Communication

Running the Program
Please connect the network as shown. Also, note that drive needs to have the communication parameters set appropriately.

Please use the program: i3_VXT _Inverter.csp by clicking on the paperclip below.

www.imopc.com

IMO Precision Controls Ltd Bespoke technical training courses
Unit 3, The Interchange, Frobisher Way available at our Hatfield training facility.
Hatfield, Hertfordshire AL10 STG UK Call 01707 414 444 for more information

Tel: +44 [0)1707 414 444 Email: sales@imopc.com
Fax: +44 (0)1707 414 445 Web: www.imopc.com
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