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Introduction

The purpose of this tutorial is to demonstrate the Modbus Master communication
functions of the i*. Modbus has been an industry standard for many years with more
and more devices being Modbus enabled. Thus almost any device from Pressure
transducers, to remote 1/0 and inverter drives can be controlled by an i*

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

We will demonstrate the i* as a Modbus master controlling 2 Modbus slave enabled
devices: an IMO Temperature controller and an IMO Jaguar Inverter Drive.

We will read and write the set point and current temperature to a DTP40A and read
and write the Frequency, and start and stop the Jaguar inverter.

Master. Station # :0 Slave 1. Station #: 1 Slave 2. Station # : 2

Network Parameters: Baud Rate 9600

Data bits 8
Stop bits 2
Parity None

RS485, two wire.,
Please note the Drive and temperature controller will both have to have their own

parameters set up to accept the Modbus communication and network parameters.
Refer to the individual product manuals for this information.
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Modbus Master

i Modbus Map

Modbus Master Mapping
Traditional Expanded

[EEAEL PO Modbus Modbus Modbus Command(s) | MoeloE

Reference Range Offset
Reference Reference

%Q1 2048 00001 000001 . 00000
%M1 2048 03001 003001 Rez;?nclzll Cséﬁtt’; (Fl())r';grce 03000
%T1 2048 06001 006001 MSItipIe Coils (15) 06000
%QG1 256 09001 009001 09000
%I1 2048 10001 100001 00000
%IG1 256 13001 103001 03000
%S1 256 14001 104001 Read Input Status (2) 04000
%K1 256 15001 105001 05000
%AI1 512 30001 300001 00000
%AIG1 32 33001 303001 Read Input Register (4) 03000
%SR1 32 34001 304001 04000
%AQ1 512 40001 400001 Read Holding Registers (3) 00000
0 (Previously 43001 Preset Single Register (6) 03000
/R 9999 for 2048 registers) 410001 Preset Multiple Registers 06000
%AQG1 32 46001 406001 (16) 10000

Protocol Configuration

The Modbus master is configured in the Program drop down menu.

Program Controller  Det

Pratacal Canfig. ..

SMS Config...

I/0 Mames. .. .

Element Lisags. . We capgthen conf_lgure the programmable ports

Setpoints of the i°. Select either Port 1 or Port 2, however
it is easier in this case to configure port 2 and

Error Check... leave port 1 to solely programming. Each port

view Error List. .. can have different protocols and therefore the

Upload i* can be utilised as a data exchanger.

Download

Werify To configure the i®as a Modbus Master select

Download Cptions the prOtOCOI'

©IMO Precision Controls Ltd. 4




Protocol Config

Port 1: | Mane - ﬂ
Fort 2 || j
- Mone -
Port 3 Allen Bradley DFT + 1.01
© |GE SMHP [Senes 90 Protocol] + 1.01

iCAM Serial v 1.01

NOTE '-'1 l:ll:ltlu 2 M aster [|I:-'1 |:|l w1.04

Cancel

=]

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 i* can communicate with any Modbus enabled device.

Now the protocol has been selected the 3 buttons can now be selected. Start by setting
up the network.

The network has to match the slowest device, so checking the equipments’
capabilities before setting up the network is essential. All devices on the network must
be configured to the same parameters.

In this small example the Network parameters to suit all devices will be:
Baud Rate = 9600, RS485 (Half Duplex), Modbus RTU, 8 data bits, 2 stop bits.

Network Config (Modbus Master (IMO)) X
Part Configuration Jpdate Scan
o '
Baud Bate: = Aubomatic
Update Intersal: 100 mSec
Paity: None :" ReacquireTime: 100 mSec
Data Bits: ’—_| i I
anua
Stop Bitz: 2 - Trigger: e
ID Select: 16-EIT
Handshake: |bultidrop Half
Frotocal: adbus BTL - Status
Protocol Register [
) 5 4w zE-EIT
help can be Mods: RS5-485 = i
accessed Name: | | To see the
here by Retries: 2 (0-255) status of
pressing Master |0 / Address the network
the button. Timeout: 200 m3ec pddess [T assign a
Once %R register
complete Slave Speed: Medium - here.
please click
Protocal Hel Ok | Cancel
button. p
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Modbus Master

Now that the Network has been set up we need to add the slave devices. Select the
Devices button to open up the editor.

Device List (Modbus Master (IM0])) E|
Mame D Statuz On Error
0-Temp ZR0100 Hetiy Add
A0 sk 2 ZR0O102 Retry
Delete This screen
Coriig will initially be
blank until you
setitup. To
add devices
click on the
Add button.
Cancel

x]

Device Config

Device

Name: | Enter a name for the device

and assign it a Modbus

o |1 [Slave Address) address (1-255)

Device Options
Some slave devices require

[ SwapWord: on 32-bit data ) ;
special options.

[ Target returng 22-bits an single register request

Statuz
[~ Enable Just like in the network the
individual devices can have a
Address:| 2w ven register set up to monitor and
Name] = control thg status information
of the device.
{ {+

Ok, | Cancel |

Set up the two IMO devices to be:
Temperature Controller: ID 1, status register %R10.
VXM Inverter Drive: ID 2, no status register.

Once the devices have been set up click OK and set up the addresses of the two
devices we are going to read and write to. Select Scan List.

©IMO Precision Controls Ltd. 6



Scan List (Modbus Master (IMO]) g|
Edit  View Sort
Index Local Mame Register Type  Dev Mame D Target Len Trig
o Py xRO00T < IM0-T 1 4023 1 M
1 SP ZR0003 < IMD-Tng 1 40002 1 Ng:: ﬁ
2 Set_freq %R0004 < 1054 2 41797 1 Mone
3 o_f %R0005 <~ 10450 2 42057 1 N Delete
4 ::Ierﬁfe__f[gn ZMo003 < 1043 2 myas 11k] NE:Z 4
Config
Edit Mames
Filter By Device: [ a) | lTl Carcel
Data Mapping E|
Target Select the Modbus device
Device Name: [TRREET¥El register address and the
Device Register: [40129 ﬂ ™ 22+t access Iength of the data
Length: |4
The data in the device
Local

Reaister: |%R0001

In the Temperature controller we want to Read the Current Value (CV) and write to

Mame: |F'\j j
dpdate Tupe
* Polled Read " Triggered Read
" Polled Readwrite " Triggered Wit
" Puolled ReadMwrite [nit Trigger Reqister:
] | Cancel ‘

the Set Point (SP). These addresses are:

address will be stored in
the i%locally where
specified in a particular
register

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

We are going to read and write to similar in the VXM Drive. We want to read the
current frequency, write the set point, but also start and stop the drive. The associated

addresses are:
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Modbus Master

Device Addressing

Function Device Modbus Address | i¥Local Register
Set Value DTP40A 40002 %R3

Present Value DTP40A 40129 %R1

Set Frequency VXM 41797 %R4

Current Frequency | VXM 42057 %R5

Start Drive VXM 01798 %MO01

Ladder Logic Programming

Now that the protocol has been configured. We need to control the process. The user
will be able to set the desired temperature in the PID controller and then the i will
drive the VXM that controls a fan. The user can enter the frequency at which the
inverter will drive and also check the communication status of the network.

With the protocol set up in the Protocol Config, for the communications all we are

required to do is to open the port. Click the “open port” icon H from the
Communication functions menu and insert it in a rung with an “always on” contact

Part: |MJ2 ﬂ

Baud Rate:

- Data Bits Pariy: Mane =
Z-5top Bits e
i |Handshake Data Bits:
Protocol Stop Bits m
15-485Mode
Handshake: |piutidrop Haf
. . Protocol: Modbus RTU =
Enter the details as shown opposite to —

configure the port to the desired Made: R5-485 -
communication parameters.
ak. | Cancel |
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Next we have to enter the logic to control the fan for the reading of the temperature
controller. If the Present Value is greater than the Set Point then we need the fan to

switch on.

Select the Greater than icon from the Compare functions menu and insert it in a rung
with a N/O contact assigned to “always on”. Set up the function so that the inputs are
PV and SP. Have the output of the function driving a bit, %M1 named “Auto_Fan”.

ALW_COM GT_INT Auka_fan
— | — O
Z50007 =E0o01 <IN ZmM00at

=1a
ZR00034IN2

Lastly we need to insert the logic for the manual override. The user will be able to
switch on the fan even when the temperature doesn’t demand it. To do this we are
going to “OR” the Auto_fan bit with a Man_Fan bit that then operates the Drive_Fan
bit, that is communicated to the VXM drive.

Insert a N/O contact and assign to %M.1. using the Vertical line tool I draw two
lines and the beginning and end of the previous contact. Insert a N/O contact in the
gap just created and assign to %M2. Connect this OR gate to a N/O coil and allocate

to %M3.

Autao_fan drive_fan
I {)
0001 ZM0O003
an_fan
w0002

That is all the ladder logic required, thanks to the protocol config option.
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Modbus Master

Screen Editor Programming

We need to set up three screens:
1. For entering the set point temperature and monitoring the present temperature
2. Frequency entry to the drive and manual override operation of the drive.
3. Communication status monitoring.

Screen 1

Insert a static text item an edit the legend to display “Cooling Fan Control”. Next add
two numeric data function. Assign the one to SP, with the following parameter
settings: digits set to two, limits 0-99, engineering units ‘degrees Celsius’ and
editable. Assign the second numeric function to PV with the same basic parameters,
except that it will not be editable. Finally insert a screen jump button, editing the
legend to display “Manual Override”, jumping to screen 2.

R Marual

Cooling || ouverride
il FU | sP
Contral w4 | uu

Screen 2

On screen two the user will be able to monitor the output frequency of the drive, set
the frequency to the drive and manually start the drive if need be.

Insert two numeric functions. The first will be editable and assigned to “Set_Freq”,
with parameters of: 4 digits, limits of 0 — 9999, legend = “Set”. The second will be
assigned to “Read_frq”, with the parameters of: non-editable, 4 digits, limits of O-
9999 and a legend displaying “Actual”.

Finally there will be two screen jumps, one to return to the previous screen and the
second to jump to the communication status screen.

Marnual
Up

o
Status
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Screen 3

The third and last screen will display the communication status of the two devices as
set up in the protocol config.

Place two numeric data functions on the screen and one screen jump function two go
back to the first screen.

Assign one numeric function to the temperature controller status and the second to the
drive status, both will be none editable. Enter a static text field to inform the user of
what screen they are on.

omms S5tatu
TP-Statu=

HHEH#

LM -Status| [R+H
HHHHH
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Modbus Master

Wiring Diagram

We are using Port 2 on the i®as a RS485, 2 wire to connect to the PMU330TT. The
wiring for this is as follows.

Port 2 connections. .
Pin MJ2 Pins
8 TXD ouT
7 RXD IN
6 ov Gnd
5 N/C N/C
4 TX- ouT
3 TX+ ouT
2 RX- IN
1 RX+ IN
i® to DTP40A & VXM / iDrive
A B A B
M.1? 4 — S ﬂ B
8| &= 3 T
= E3485 +
| F 2
. Termination
1— resistor
Factory Use
oo ]
Remember to RS-485 Termination E ey
connect the RS- fortiz [ =
485 termination -B- 100 ‘n\./‘
jumper as shown ReaEs Tema |2 I

Running the Program

Please connect the network as shown. Also note that the temperature controller and
drive need to have their communication parameters set appropriately.

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

b
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IMO Precision Controls Ltd.
Modbus Master Demo
modbus_master.csp
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IMO Precision Controls Limited
1000 North Circular Road
Staples Corner, London

NW2 7JP United Kingdom

Tel: +44 (0)20 8452 6444
Fax: +44 (0)20 8450 2274
Email: imo@imopc.com

Web: www.imopc.com

T

pLa

IMO Jeambrun Automation SAS
165 Rue Jean Jaures,

94700 Maisons Alfort

Paris, France

Tel: +33 (0)1 45134705
Fax: +33 (0)1 45 13 47 37
Email: info@imope.fr

Web: www.imopc.fr

IMO Deutschland

Far weitere Einzelheiten

zu IMO Agenten und
Distributoren in Ihrer Nahe
schreiben. Sie bitte ein E-mail
an folgende Adresse:

imo@imopc.com

|

IMO Italia

Viale A. Volta 127/a
50131 Firenze, ltalia
Tel: +39 800 783281
Fax: +39 800 783282
Email: info@imopc.it
Web: www.imopc.it

L |

IMO Canada

Unit 10, Whitmore Road
Woodbridge, Ontario.
L4L BG4 Cananda

Tel: +1 905 265 9844
Fax:+1 905 265 1749

Email: imocanada@imopc.com

DRIVES
Cam Switches Drives Data Acquisition & Control Lightguards Jaguar VXM 0.37-500KW Audible devices
Din Terminals Intelligent Terminals/HiI Crives Safety Limit Switches Jaguar VXSM 0.37-7.5kW Chip-on-Board
Drives Limit Switches Intelligent Terminals/HMI Safety Relays Jaguar CUB 0.37-2.2kW Device pragrammers
Enclosures Photoelectric Switches Limit Switches LEDs & 7 seq. displays
Fieldbus remote U0 PLCs Phatoelecric Switches PCE Terminal blocks
Isolators & Switch Fuses Proximity Switches Proximity Switches All IMO products are fried, tested and approved Relays - automotive
MCE & RCD Temperature Controls PLCs to relevant international quality standards Relays - power
Mator Circuit Breakers Signal Conditioning Relays - signal
Mator Contral Gear Temperature Controls Switches

Panel Meters
Relays

Signal Conditioning
Sockets

Timers

Transformers &
Power Supplies
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