73 Remote 1/0 Tutorial IMO
Introduction g Knowledge

In this tutorial we will see how to connect an % to 4 types of remote device — an iSmart, an i0S module,
a Modbus RTU Smart I/0 and an iCAN Smart |/0.

Connecting to these devices is a simple task, and to make it even easier, there is a demo program to accompany each device type. The steps must
be followed carefully so please read carefully and try not to skip any!

Connecting i3 to iSmart

STEP 1 - Getting Started

There are numerous % Configurator demo files attached to this PDF document. They have been generated using ¢ Configurator V9.8, so please
make sure this version (or later) is installed on your PC before going any further (visit www.imopc.com for a free download).

Open the attachment window in Adobe by clicking on the paperclip . icon below, a list of demo files will appear, open the first:

The following message will appear:

Open File X
The file "iSmart_remotelO.csp” may contain programs, macros, or viruses that could potentially
harm your computer, Open the file only if you are sure it is safe, Would you like to:
(®) Open this file

(O Always allow opening fles of this type
() Mever allow opening filles of this type

[ oK ] [ Cancel ] W

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 2 can communicate
with any Modbus enabled device.

Protocol Config X
-~ Seial Protocals
MJ1/Com Dption |~ None - =l | wework | Devices || scanList |
MJ2 [Modbus Master v 400 =] Nework | Devices | SeanList |
Swap Serial Port Settings |
~ Ethernet
ETN1/1 [~None - =] | Wework | Deviees || seanLi |
ETN1/2 [FNone - =] | Wework | Deviees || seanLi |
ETN2/1 [FNone - =] | Wework | Deviees || scanLis |
ETN2/2 [-Nane - | metwok | Devices | Scan List |
ok | Cancel |

The network has to match the slowest device, so checking the equipment’s’ 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, 1 stop bits.

For more information visit www.imopc.com Errors and omissions excepted. Subject to change without notice. © 2018 IMO Precision Controls Ltd REF: i3 Remote 10 Tutorial 1018
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<~ Knowledge

Port Configuration

Baud Rate: [gg0n = Pratacal: ’W‘
Parity: ’m Mode: ’m
DataBitx: [5 ] Retiex [2 259
Stop Bits; ’ﬁ Timeout: ’W mSec
Handshake: ’W‘ Slave Speed: ’m

Update Scan

% Automatic

Update Interval: g m5ec ReacquireTime: {000 mSec

" Manual
Trigger: | | J -
ID Select | | =] &R To see the status
Master ID / Address of the network

. assign a %R
Address: |0 fegisfef here.

Protocol help can be Ctatus
accessed here by pressing — 1+ EED
the button. Once complete \ SOSIEE [2R0010T  Name: | )

please click the OK button.
Pratocol Help Ok | Cancel |

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

B Device List (Modbus Master) =

Name ‘ D | Shatus | On Erar | ) ) )

Sratl ] A2 Fety Gd Enter a name for the device and assign it a Modbus address
lamarl 4 elry

Smart3 3 ZRNZ2 Fieky Delete (1-255).

Config Dialog X

Target

Device Name |\Sma|t1 m j

Device Hegistel’W ﬂ ™ 32bit access
Length ’1—
Local

Bed] Register |2%A1301 Name: |SMT1_\nputs j

UpdateType
+ Palled Read " Triggered Read
" Polled Read/wiite " Triggered Wiite

" Polled Read/wfite Init

Trigger Register | J

oK, | Cancel ‘

>

B Scan List (Modbus Master)

Edit View Sort

Indsx | Local Mame | Register Type DevMame |10 | Target | Length | Triager

0 SMTT_Inputs 41301 < iSrmart1 1 0006 1 More Add

1 SMT1_Outputs 2Al302 [ iSmartl 1 40002 1 Mone

2 SMT1_Analoguel 741303 < iSrnart 1 40561 4 More Delete
3 SMTZ2_Inputs bl 307 <o iSmart2 2 40006 1 Mone

4 SMT2_Outputs 2A1308 [ iSmart2 2 40002 1 Mone Canfig

5 SMT2 Analoguel  %&1303 <o iSmart2 2 40561 4 Maone

[ SMT3 Inputs A3 < iSmart3 3 40006 1 Mone

7 SMT3_Outputs %Al <3 iSrnart3 3 40008 1 More Edit Names
8 SMT3 Analoguel  %AI315 < iSmart3 3 40561 4 Mone

Once the devices have been set up click OK.
Cancel Set up the address of the device we are going to read and write to.
Fiter By Device: [ aj - = o Select Scan List

i
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Dialog X g Knowledge

— Target

Device Name IiSmalt 1] ;l

Device Hegister|4DDDE _>| [ 32 bit access

Length |1

—Local
Register |R00021 Mame: IInpuls ;I
Select the Modbus device register address and
— UpdateType the length of the data.
% Polled Fead " Triggered Read
" Polled Readwite " Tiiggered Wiite The data in the device address will be stored in the

I L . )
© Polled Read/wite it 7% locally where specified in a particular register.

Trigger Register I ame: I ;I

The type command and update type are define
here. Whether the data is read or write and polled

0k, | Cancel | always or triggered on a bit.

STEP 2 - Download the program to the i®

If you have never used an #° before, then sometimes it can be difficult to first establish a connection between it and the PC. There are two main
causes of this difficulty:

» Most laptops no longer come with an in-built RS232 Serial Port, so a USB to serial converter must be used. Windows 10 assigns the first
available com port when the USB device is plugged in — this is not always the same port and should be checked via Windows Device
Manager if connection problems are occurring.

 The #° Configurator software is designed to connect up to 253 networked 7 devices from any single point of connection. The network ID in
the controller must match the ID in the 7% Configurator project.

Connect the programming cable (i3-PC45) between the PC and MJ1 on the controller. If communication has been established the status buttons in
the #% Configurator software will no longer be greyed out and one will sink into display the controller run status.

No connection to any device: Connection all ok (and connected device in IDLE mode):

The final check is to ensure that the i® model for which the project has been created is the same as the connected model. The project had been
made for an entry level i3CX12Z/00000-SEHF and has been constructed in such a way to be compatible with all models of i3AX, i3BX, and i3CX.

Press the |/0 configure button | 2| Harcare Configuration x
Controller | Local /O | CAN1(CAN)} 170 | LANT 1O |
Then press the Auto Config System button. Seiea [0 S = E P Sy Co S
Device Type |i3CX12Z/00000-5EHF - fixed 170

After a couple of seconds, your connected
controller part number should appear.

Properties
Display Type:  [480by 640 LCD

Keypad Type: [5 function keys

Program Memory: [1024 K Bytes

Network Ports

caN1 [CAN =
o[ -] Coro

The demo project is now ready to download.

Network Type: ~ [CAN

Press the download button | BlL| to transfer
the project into the controller.

[Advanced Ladder Funclions
|Supports Analog Data

Real Time Clock Support
|Supports Retentive Data

Auto Config

ok | cancel | oy
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STEP 3 — Wiring between the i3 and iSmart g Knowledge

From the RJ45 connector of MJ2, use a twisted pair to loop through all of the iSmarts, connecting to the ‘A and
‘B’ Terminals (the furthest to the right along the top row). Also install a 120Q termination resistor between the A
and B terminals of the final Slave (ID3 position).

The network will appear as follows:

W) iSmart W) iSmart W) iSmart

¢ ot 1] G0 Bt Y G0 )
H ] o Y Mol i Nog
D: 0 o Trae i
(Master) e Al
ID Set: 1 ID Set: 2 ID Set: 3
(Slave) (Slave) (Slave)

STEP 4 — Set up the iSmart

For each iSmart on the network 3 settings need to be made via the HMI screen on the iSmart. Firstly press the ‘ESC’ key Q on the iSmart to bring
up the system menu. If the iSmart is in RUN mode, switch it to STOP by selecting this option from the menu using the up and down arrows and the
‘0K’ key to activate. Next, move down to the ‘SET” menu and press the ‘OK’ key. Another menu will appear, and we are only interested in the first two
options in this menu:

e Each iSmart must then have a unique ID Set. ID 1, 2 and 3 set respectively as shown above. (Use ‘SEL key and Up/Down arrows to change)
* In all iSmarts on the network, the REMOTE I/0 setting must be ‘N’ for Normal operation. (Use ‘SEL key and Up/Down arrows to change)
The iSmart must then be put back into RUN mode by pressing the ‘ESC’ key to return to the main menu then select

Connecting i3 to GSL

STEP 1 - Getting Started
The following program will demonstrate connecting an i3 controller to a network of 3 remote /0 blocks, GSL-DT4C1, GSL-D24C and a GSL-RY2A.
The example program is Modbus_remote_10.csp

4—' 13CX122/10D03-SEHF

4—' GSL-DTAC: Station ID :1

= 4—' GSL-D24C: Station ID: 2
, — <—| GSL-RY2A : Station ID:3

For more information visit www.imopc.com Errors and omissions excepted. Subject to change without notice. © 2018 IMO Precision Controls Ltd REF: i3 Remote 10 Tutorial 1018
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Ladder Logic Program

MO

<~ Knowledge

The ladder program will only consist of an up counter that will reset itself when it reaches the preset value.
The counter will be operated on the internal one-second flag.

Insert a NO contact H | on the first rung, followed by a Counter function block GMT . Set up the counter function block as follows:

Counter Setup *
— Counter
Counter Address: j R R
— Setpaint
Py ISSS Hame: I LI 16-E1T
& Up Counter " Down Counter
— Reset Input
Address [¥RO000216 Name: | | e

o]

Cancel |

To configure the port MJ2 select the menu Protocol Configuration from the program drop down menu.

Select the protocol Modbus Master V4.00. Then click the network button to set the network parameters.

Protocel Config

>

 Serial Protocok

MJ1 [~ None - x| | etwark | Devices | Sean List |

M2 [Modbus Master v 4.00 =] Mewok | Deviess | Seanlist |

EOM - Hore - =] | wewok || Devees || scantist |

M3 |- None - = Mewok || Deviess | | scanList |

S S P Siies |

~ Ethernet

ETN1/1 [~Hone - =] | wewok || Devees || scanLis |
ETH142 |- None - x| Metwork | Devices | San List |
ETH2/1 [Hone - =] | tewok || Devess || Scantist |
ETH2/2 [Hone - =] | tewok || Devees || Scanlist |

Network Configuration

ok | Cancel

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 (Medbus Master) x
~ Part Configuration
Baud Fiate Piotocel [ModbusRTU ~|
Parity lm Mode: lm
DataBis 7 <] Reties: [2 (025)
Stop Bits: m Timeout: W mSec
Handshake: [MubidropHal -] SlaveSpeed: [Medim |
- Update Scan
& Automatic
Update Interval ID—mSEc ReacquireTime: IW mSec
 Manual
Trigger. | Hame: [ o]
1D Select. | Mt | o] e
Master ID / Addn
Addess [0
~Statu
Register: [R00016 Name'l ] 4k
Protocol Help Cancel

For more information visit www.imopc.com
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It is important that the Slave speed is set to a
maximum of Medium for good communications.
A status register is not necessary but very useful
for debugging.
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Communication Devices in the Network Knowledge
Zv‘ g

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

B Device List (Modbus Master) *
Name [ 1D [ Status [[0n Enor [ 4—' To insert a new device, click Add.
GSLDT4C1 1 %R00003 Retry Add
GSLD24C 2 %R00005 Retry
GSLRAves 3 %R00007 Retry Delete

Config

i

Dialog X

Devic
’7 MName: |GSL—DT4E1

ID: 1 [Slave Address]

r~Device Option:
™ Swap words on 32:bit data
™ Target retums 32-bit on single register request
. . . X Device Type: |Modioon PLE 5-Digit Addessing ~]
Name the device and give the device an ID. This ID should be - e
unique and match the number on the rotary dial on the front on the o [peice St o wite o codes <]
Smart 1/0. .
Add the three individual devices as shown and click OK. Ensure ¥ Enati
that the ID has also been set on the front of the Smart I/0 before Acdess: [ZAOOI0 Neme: B
pOWGI’Ing Up " Stopon Enor @ Fety on Enor
-Dk Cancel

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.

7 Scan List (Modbus Master) X
Edit View Sort

Index | Local Narne | Register [ Type [ DevMame [ID [ Taget [ Length | Trigger
i ®RODODT <> GELDT4CT 1 40001 1 Hone Add
1 ZR00010 £ GSL-DT4CT 1 20001 1 Mone
2 ZRODOSD - GELD24C 2 300M 2 Hone Delete
3 ZA000T4 < GSLAY24 3 20001 1 Hane
Config
Edit Mames
< > Cancel
Filter By Device: [ gy -

This is where we map across from the Modbus reference to the i3 memory reference. Once we have mapped across the references, we only need
to consider the i3 memory reference, i.e. for the 16 relay output module we have mapped them across from ID 3 address 40001 to %R0001, if we
want to switch on the individual bits on that output module then we use the bit reference of the word register, i.e. %R0001.1 is output 1.

Now that the communication network has been set up we can program some screens.

Screen Editor Programming
For this program we are going to have 5 screens: Main Menu, a Communication Status and 3 screens, 1 for each Smart I/0 module.

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

Screen 1

Modbus Smart /O Tutorial

Enter some static text at the top with two jump screen buttons below it. One button to take
S I - the user to the Network status information (screen 2) and the other to move to the start of the
|| Mewo | f || Digtaivo | digital /O (screen 3).

For more information visit www.imopc.com Errors and omissions excepted. Subject to change without notice. © 2018 IMO Precision Controls Ltd REF: i3 Remote 10 Tutorial 1018
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Screen 2
GSL-OT44 . GEL-D244 ol GEL-RY2A
- Fl i T - B

Metwark
R

| Back i

Screen 3

GsL-DT4CT | | )|

e Ihj

[Output Data: — " we

Screen 4

Inputs | | | esL-p2ac | |

ey L EEEEEEE

Screen 5

“|: GSL-RY2A

Output Data R

Running the Program

IMO
g Knowledge

On the Network Status page, there will be 4 numeric data fields. One
for each device and then a forth for the entire network. The numeric
data fields will show the register value as set in the Network
configuration. Add a screen jump to go back to the main screen (1)

The first of the Smart I/0 blocks will be the GSL-DT4C1. Add some
lamps to represent the inputs from the module and add a numeric
field to represent the output data. The I/0 will be as we mapped in
the Scan List. Inputs: %R10, Outputs %R1. Add a screen jump to
move to the next block (screen 4)

The second of the Smart I/0 blocks will be the GSL-D24C. This
block is inputs only so add some lamps to represent this. The Inputs
are mapped in the Scan List. Inputs word: %R11 & %R12, add a
screen jump to move to the next block (screen 5)

The final of the Smart I/0 blocks will be GSL-RY2A. This block is
outputs only bit we will use lamps and a numeric data field to
indicate.

The Outputs are mapped in the Scan List. Output word %R1. Add a
screen jump to move back to main screen (1).

Please connect the network as shown and remember to set the station number on the rotary dials on the Smart I/0 bases. The communication
LED’s (Tx and Rx) on the Smart I/0 stations should be flickering aimost constantly when good communication is achieved.

Please see picture below for more information regarding the Dip Switches termination settings for the RS485 communication.

g Wz IndePe‘_mem Serial ?Drts oN DIP Switches When all connected with communication
E W1: AS-232 with Full Hanasnaking established and in RUN mode the counter
i MJ2: RS-485 Hall-Duplex I Wlalals rrLH will directly output to the Smart |/0 stations.
1234 s The inputs can be monitored on the screens
PN W1 PINS pr— p— — p—— and the communication status of the
- N N - _ N 1 MJ3 RS-485 Termination ON = Terminated OFF netWOrk can be CheCked‘
Signal Direction Signal Direction 2 o=

XD ouT 3 143 Dupl o =l OFF Please use the program:modbus_remote_

RXD IN R - 4 MJ2 RS-485 Termination | ON = Terminated | OFF 10.CSp

ov Ground ov Ground

RTS ouT

+5V@60mA 0

uT

CTS IN

8
-
6
5 +5V@60mA ouT
1
3
?
1

RX- / TX- IN/

ouT

RX+ [ TX+ IN/

ouT

For more information visit www.imopc.com
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Connecting i3 to i0S g Knowledge
DIP Switches
OoN
[ I
lall [yl
1234
Switch Name Function Default
1 M3 R54E5 Termination ON = Tarminated OFF
— W3 Duplex O - Hal OFF
3 OFF = Full
4 M.13 R54E5 Termination ON = Terminated OFF
Modbus Network Diagram

i05 I/0 Config
Flace Jumper from
IHITiDY 4o GHDGC).

IMIT Default Setup
| |

2 RX-/ TX- IN/OUT
1 RX+ / TX+ IN/OUT

Using the i0S module has the following advantages:
1. Up to 16-bit resolution on analogue models.
2. Space-saving din rail mountable design.
3. Easy wiring with vibration resistant plug in connectors.
4. Jumper-free configuration using IMO’s free configuration utility.

STEP 1

140
Open the file below in i3-Configurator. Connect the loader cable to the i3, run an I/0 configuration M to make the project compatible with the i3
that you will be using. Then download to the i3.

STEP 2

Wire the i0OS module to the i3 as shown in the example in the wiring section of this tutorial, plugging into MJ2 of the i3. Put in the link between Init
and Ground on the i0S, and power it up.

STEP 3

On the first screen displayed on the i3, press the soft-key corresponding to the ‘INIT Default Setup’. The i3 will then communicate briefly with the
i0S module; you should see the light on the i0S flicker slightly. The next page appears:

K TITTITTTT
i The part number of the connected unit should
—_— N 0S Setup 4 appear here. If it does not then comms have not
e i been established. Try cycling power on both units,
e el check the “INIT" jumper and try again.

a1

For more information visit www.imopc.com Errors and omissions excepted. Subject to change without notice. © 2018 IMO Precision Controls Ltd REF: i3 Remote 10 Tutorial 1018
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Once the correct part number is shown in the top field, use the cursor to select the following options: g Knawledge

» Modbus Parameters — here you set the network ID, Baud, Parity, Stop and Data bits of the iOS module ready
for the i3 program and application, along with Modbus RTU or ASCII setting.

* Operational setting — here you configure the inputs and outputs. Enabled or disabled, voltage or current, RTD
type, Thermocouple type etc.

* Save Parameters — Save the changes to the i0OS module.
* Exit without Save.

STEP 4

Once the corresponding soft-key has been pressed to activate the Test Function, unplug the iOS from MJ2. Remove the ‘INIT’ link and cycle the
power. Then, plug the iOS into MJ1. By that time the screen corresponding to the previously configured unit should appear.

Configuration done! If you selected ‘Save Parameter’ after altering your
e Operation Settings, then you will be brought to this
screen. Here you caneither select another i0S to
— L L configure, or, test** the one you have just configured.
Config ancther ol Test

05 HE | 1 | [ **Note: you can only use the test function if the i0S
——T—TT7 - ———————  module is set to 19200, 8, 1, None, RTU. And all /0
':|::|::|::|::|::|::|:: G I S I I ISR I R options set for Voltage instead of Current.

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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