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ISmart Overview

The iSmart is our entry level Programmable Logic Controller. More so an intelligent
relay that can be programmed in either Ladder Logic or Function Block Diagram. It is
modular block type Logic controller and has several Input / Output, Supply voltage
and communication options, including:

Relay or Transistor Outputs.

Real Time Clock as standard in all models.

Blind or with HMI screen in-built.

12Vdc. 24Vdc or 100-230Vac supply.

Analogue inputs on DC models as standard.

Maximum of 44 1/0O.

Modbus. Ethernet. DeviceNet. Profibus communication options.
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1Smart is the ideal solution to replace older timers and counters saving on wiring and
adding flexibility.

The analogue inputs included in the DC supply versions add pump level and simple
process control. Two of the many uses of the iSmart.
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iISmart Part Number Breakdown

The part number has been made up so that it is easy to understand and build up to
meet your requirements.

Expandable with screen and keys MNumber of 10
Expandable no screen or keys Points 10, 12, 20 or
Expandable with screen and keys + Comms ﬁqfﬂﬁ:ﬂaﬂsmn

Expansion Module

REGE L

AC supply 110-240 volt .. “ Relay Cutput
24 volt DC supply L Transistor Output
12 volt DT supply

For example, if you were looking for a 20 I/O expandable transistor iSmart with a
screen at 24Vdc, then the par number would be:

(prodict code)
- |[= (Expandable, with screen)
BB s 240 sMTIEDET20
- Il (Transistor output)
(I/O number)
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Installation of SMT-Configurator

Insert the IMO iSmart Config & Manuals disk into the CD drive. If the CD doesn’t
auto-run then explore the CD in My Computer.

° iSmart Software {D:)

File Edit Wiew Favorites Tools  Help

\_/:- Back - o - ir /'- ) Search Folders | 3 [T x w ‘ E-

Address I\*_) 0,

: B ismart manual B ismart manual
,/! SMT Client W Chapter1~7(Z0040428) W ChapterGe13{ 20040425
Microsoft Word Document Microsoft Waord Document
AL | M Client setuposi209 Double click this icon to Run the set up
! SMT Client Setup
I_ k%9 IMO ELECTRIC CO., LTD program.

The Set up program will automatically run, just follow the seven steps.

{5l Setup - SMT Client By ] | Step 1.
Welcome to the SMT Client Setup Welcome message, with
Wizard installation
recommendations.

Thiz will install ST Client 0.5 an your compuber.

It iz recommended that pou cloge all other applications before
cantinuing.

Click Mest to continue, or Cancel bo exit Setup.

Mest » I Cancel




{5l Setup - SMT Client

Select Destination Location
wihere should SMT Client be installed?

J Setup will install SMT Client into the following folder.

Ta continue, chick Mext, [F pou would like to select a different falder, click Browse.

Browse... |

At least 16.7 ME of free disk space iz required.

< Back I MHext » I Cancel |

flgf Setup - SMT Client

Select Start Menu Folder
YWhere should Setup place the program's shortcuts?

Setup will create the progran's shortcuts in the following Start Menu folder.

To continue, click Mest. If you would like to select a different folder. click Browse.

ST Cliert Browsze. . |

< Back I Ment > I Cancel |

fis! Setup - SMT Client

Select Additional Tazks
‘which additional tasks should be perfarmed?

Select the additional tazks you would like Setup to perform while instaling SMT Client,
then click Mext.

Additional icons:

¥ Create a desktop icon

< Back I Mest > I Cancel

10

Step 2.
Selecting a
destination directory

Step 3.
Selecting a short cut
folder.

Step 4.
Creating a desktop
short cut item.



5! setup - SMT Client

Ready to Install
Setup is how ready to beain installing SMT Client on your computer.

Click Inztall to continue with the inztallation, or click Back if vou want to review or
change any settings.

Diestination location: ;I
C:AProgram Files\MMONSMT Client

Start benu falder:
SMT Client

Additional tasks:
Additional icons:
Create a desktop icon

< Back I Install I Cancel |

{5l Setup - SMT Client

Installing
Flease wait while Setup installs SMT Client on your computer.

Estracting files...
C:\Program Filez\IMOYSMT ClienthSMTLAD HLFP

|

Cancel

Completing the SMT Client Setup
Wizard

Setup has finighed installing SMT Client on your computer, The
application may be launched by zelecting the installed icons.

Click Firizh to exit Setup,

¥ Launch ST Client

fi5! Setup - SMT Client SR

11
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Step 5.
Confirmation of the

previous steps

Step 6.

Installation Process.
Can take a few moments
depending on your PC.

Step 7.

Installation complete.
Prompts’ you to begin
programming straight
away!
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ISmart Programming Environment

To open the iSmart programming software click on the icon.

SMT Clienk

The iSmart can be programmed in one of two ways: Ladder Logic or Function Block
Diagram (FBD). Each way has its own distinct programming environment.

£F SMT Client x|

File Help

Click this button to _yr 55%
open the Ladder
programming
environment

Click this button to
open the FBD
programming
environment

12
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Ladder Programming Environment
9 9 Run / Stop, Save ,
_— | Print, new, etc icons.

E£I5 SMT LAD Version:0.5.040817 1 ] 1 |
File Edit Operation View Help
&l B )] ] | e R [
Coil/Contact: Capacity: 800 free space. PC Mode: Program o
Fymbol:
*:Used in Prog. ool . \
1:1234567894BC
%:1234567804BC o0z [ Memory
0:12345678 Pil capacity used
¥:123456780ABC 003
M:123456789ABCDER
T:123456789AECDER 004
©:1234567A0ABCDER
123456730 oo
R: AECDEF
— | Ladder Diagram
%:123456 780ABCDER [ g
0os workspace
H:1234567A0ABCDER
L:12345678 007
D:0
nns . .
. Programming icons
Available I/0, g g
timers, Counters, 009
memory relays,
etc. ae -
ilﬂlq Iv IE IT Ic IE IG IﬂlﬂﬂﬂgjﬂEeljnﬂ-!
[Nane.gen [Verxx | Status St | OFFLINE | Modek SMT-ED-H1Z | ID: 00 ” ID number
_— AN (iISmart name)
Program iSmart Connection Model
name mode status odel type

File Menu

SEENE R EIDERRL  This is the menu we can use to create new programs,
File Edit Operstion Wiew  save programs and print out the diagram. In this menu

Chrl+Hr we can also access the additional documentation
Open... Chri+0 features, such as print.
SANE e ]

Save Os. .. Select Model Type x|

—Specifications

Prink Title. ..
. ) “MT-ED-R1Z:
Prink Presiew (1) Power : 24 YDC
Prink. .. ChE+P {2) Imput : I1-I6,Al,AZ
(3] Output : 4xBelay/84
q (4) Analog : Yes
Exit (&) RTC : Tes

(&) PUM Output: HNo

{7) lFEHz Input: I1-IZ
({8) High Speed Comm.: Mo
(3} LCD/Eeypad: YTes

When a New program
is selected a window
pops up with a Model
Select option. It also
gives the details on the

—oelect Type

ISHT—ED—RlZ

SNT-ED-T1Z (Transistor)
SEMT-BA-R1O(Elind)
SMT-BD-R1Z (Elind)
EMT-ED-T1Z (Elind+Transistor)

models of iSmart as SMT-EA-BZD

SMT-ED-REZD
you select the model SMT-EDL7- 20
number. SMT-ED-T20 (Transistor)

SHNT-BA-R20(Blind)
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Edit Menu

In the edit menu we can change the model
selected initially. Change the view in the
programming environment to show the
Keypad, used instead of the Ladder diagram.

Select Model. ..

P
KeyPad : .
col .jd Clear comments, find and replace items. This

. & Ladder .
= menu allows the user to select and modify

Clear Carmments the “Symbol” record where names can be
¥ 11— given to Program elements, such as Inputs,
I oo .
- Outputs. HMI text can also be edited from
| here,
}:y HMITexk. .
Symbal, ., t
HMI / text menu \ Contact / Coil symbol edit
x| X|
iy IH2 I H3 I H4 I HS I HE I H7 I I'LI_! Lahel Symbol —Contact fCoil
S Iﬁ |— {* I (Input Contact)
11 — X (Expand Input Contact)
Bl I jv Iz I q {Output Contact/Coil)
R I j‘ L3 (oS ({Expand Output Contact)
. T;alog I =l 14 M {Auxiliary Contact)
I~ Display [ Unit rCelEletus - I8 T (Timer Contact)

Analog Display Set ... I I I jv I& © 0 (Coumter Contact)

Fhone Number M = = [T | |z inrc concaces
’7 Add e Iﬁ Cancel | wE " & (Analay Contact)
—Tex:IT:juﬂl$%& R INARAGHAN wE " H (HMI/Text Contact)

! s, : — - utput Contac
:<=>?@ABCDEFCHI JKLMNOPQRSTU a b mera i Comaney
YWXYZI~1M_"abedefghiikimnop ®E SR AE omeee
frsturwr¥ze|?maigiaidédediil Ic Display Enable
TELZAENY oD odalutdinks71ozor | | © contacescoin
23wt PAOTANFITIVOREYSF Tk F 5 e P
FINEINERELxEPIIIVILLOPILEER" e °
oBy<>2TlvEHR¥ e - ~~2 "L FiAdAAE o® | Cancel

14



Operation Menu

View Help

Simulator

Run ! Cirl+R
v Stop | Crl+T
Quit Cirl+0

RTC Set...

Analog Set...
Password...
Language...

Module System Set. .,

Link Com Port...

Main Operation Sub menus

RTC 5et

Time Set

Tear Month,/Day: IDE J,r||:|33 JIrlzz

Hour :Minute IlG : |33

()4 I Cancel |

Click on the individual boxes to
change the values.

Link Com Porkt x|

{* COM1 PORT { COMS PORT

" COM2 PORT " COM4 PORT

Lik | Untink| Close |

When linking the iSmart, connect
the programming cable (SMT-
PCO03) before powering up the
iSmart. Then select the Link Com
port.

Precision Controls

Some options are “greyed out” This is
because an iSmart has not been
connected, so there is nothing to
monitor, read from or write to. We
must “Link” to an iSmart before
monitoring can begin.

From this menu the user can connect
to the iSmart, set the RTC clock,
system settings, RUN / STOP, Write
and Read.

There is also a simulation option will
allows the user to fully test their
program without even connecting it
to an iSmart.

(Details are in the Uploading /
Downloading section)

The model ID can be used for
connecting multiple iSmart via serial
commes

Module System Setting

ID Setting

Current ID:| 00 g

~

New ID(00-3%)-| [
r

Expand I/0 Setting Cther Setting

Bemote I/0

v M Ezep
I/0 Num: a b
! i [ © Eecep

[T Back Light
[T I/0 Rlarm
[ z set

In module System settings, we can set the
Counter and Memory to be retentive on
Power down. The backlight to be on all the
time, the number of expansion I/O modules
connected and if the iSmart is a v1.8
firmware or above the Z keys to be used.

¢+ Connection Issues: When using a USB to serial converter ensure that the USB
converter is assigned to one of the first 4 ports. This can be check in device
manager in the Control Panel of Windows.

15
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View Menu
Yiew Help .
| = 1o Here we can personalise the
v . . .
| _ main window to suit the
i v Function
. preference of the user.
v Capacikty
Iniput Status Tool The options “greyed out” are
tl=itio siralor) g part of the simulation and
E'?‘pha;d ":“':;':";' Tt':'T':'l | monitoring options. The
e ap2ad nput oo functions are activated when the
| v Ladder Toolbar iSmart is connected.
Help Menu
| Help In the Help menu we can load the extensive help
{ Howto... Fl function and confirm version of the software is on the
Abaut. . computer. Below we can see the Help menu.
~ioix
File Edit EBookmark Options Help
Qontentsl Index I Back | Print |
Full Screen 3
I alci

Bl Efit Qpersion Yiew [l

A A ¢ ¥
(5) (8) (7) (8) (9) (10)

1) Main Menu

1. File(F)
2. Edit(E)
ol |3. Operationon ”_/ll

16
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Quit
Icons ' HIMI Text Run/ (monitoring /
Keypad view StOP 1mu1at1ng

symbol

Run

EEN=ENE EEENEE

QIMI%EI ‘Ji

Print &  Ladder T Ilmulate
Preview view monitor

help
New Open Save

erte

These icons appear just below the menus at the top of the screen. The icons are
shortcuts to the most popular menu options. If you hover the mouse over an icon, a
message will appear to inform you to its operation.

Programming Buttons
The programming buttons are along the bottom of the window. The letters in blue

above the symbol in each icon relates to a key on the Keyboard. This means that the
keyboard can be used instead of the mouse to program.

Fun. Ke Connecting
Input \y Oitput Internfl relay Analogue llnks Notes
Py
1 ;‘-IIE‘-II-f-D‘-II-f-D‘-IM’-D‘-II-f-D‘-II-f-D‘-IEf—O‘-II-f—D‘ ﬁd*\ “\ |L\ 4 i
Elxp. Exp. Timer RTC . . Insert &
put output Counter Differential Delete
lines

Used Contact / Coll

Used in Prog
On the left hand side .
of the ladder diagram, =~
we can see the full list X:1234567T80REC
of contacts and coils. 25278 B

As we program and

use them there will be ¥:123456T89AEC

7 E S
a bliue gstenx ( ) M:123456TEOLECIER
indicating which
elements are used in T:123458750RECDEF
the program. C:12343¢789RECDEF

R:1234567E9RBCDEF
B9RBCDEF

H:1234567E9ABCDEF

17
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FBD Programming Environment

Function Block Diagram programming has a different look to ladder programming,
which may be better suited to those that are comfortable with electrical drawings. At
first there is no work space in the middle of the window and you are required to either
open or start a new file.

Menus

Save, open, new,
print options

Operation
buttons

B BD ¥ersion:0
File Edit Operstion Wie

indow  Help

=l8l x|
=l8lx|

= @]l

/(5] @[S =] ol b= & (4] ][]

[ ] (o] 3 (o 5 | ) [ [ [

View
buttons

Programming
buttons

Alignment
buttons

Zoom
functions

Workspace
pages

[ CL] oo | [ Il [ =6 ]| <] [=]

/ Workspace

[Urtitled1

?

[weri®®

| status:stop | OFFLINE | Model:SMT-ED-R12

7

f

X

| Page:t [

N

Project
title

iSmart
status

Connection
Status

Model
type

Page
number

18



File Menu

F SMT FBD ¥Yersion:0.5 - [Untitled1]

File Edit Operation Wiew ‘Window Help

Pt kM
CIpen. .. Chrl+0
Close

Save Chrl+5
Save As...

Prinkt setup

Prink Prewview

Prink. .. k4P

1 L\Lewishismartifight contral

3 training-Fbd-counter

4 canada-fbd-logic

5 L \Lewistismartcounter-italy
@ light contral

2 I Lewishismart i COMTROL_STAGE

I — e

Exit
Enter the information you
want to see on the print
out and click OK to save
Edit Menu

E SMT FBD ¥Yersion:0.5 - [Untitled1]
File | Edit OCperation View Window

@ Select Madel

KeyPad CErl+K
z E v FBD Chrl+F

Lrido CEr+E
Redo ZEr]
Zuk: Chrl
Copy CEr T
Paste L
Delete el

Select All Chrl+8

Zlear Comments

Find...

HMIf Text
Symbal, ..

ParannebersLisk, ..
Properties Space

Precision Controls

In the file menu projects can be
saved, opened and printed. To set
up the additional documentation
such as title, version number and
select Print Set up. Recent project

can also be accessed.

Related buttons:

#

Print Setup option

#89k

New, Open, Close, Save, Print, Preview

X
—Page Size Print Set
W Print Function Blocks
44 W Print Parameters
[+ Print HMI/Text
—Property

Title: |mn Contralled Soln

Version:

1

1l

Comparny Name:IIHU FC Date: (19/10/05

Progranmer: IM Hatter Page:

Remark: IiSmart. controlled aolution comment.s|
Cancell

In this menu we can change the model selected, as
well as copy, cut and paste items. We can also find
blocks of program, view the parameter list and

properties of the function blocks. Also add text as

per the ladder “edit menu”

Related buttons

ity

BRs

Ei
f

TA

[#
A

2| (@ [£] >
VNN

HMI, Symbol, Parameter list, Find, Cut, Copy, Paste, Undo, Redo

19
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This window appears in
the same way as when
we start a new project. It
provides information on
the type of iSmart you
are going to select.

select Model Type x|
—epecifications
= {l] Power : 24 VDC
) e
[ ]sﬁg {2) Input : Il-I6,AL,AZ
___s%A |3y Output @ dxBelay/Sh
rp— (4] inalogy : Yes
[5) ETC : Yes
(6] PWM Output : No
(7] 1EHz Input : Il-I:Z
[8) High 5peed Comm. : Ho
9] LCD/Eeypad : Yes
[I0Extension @ Yes
—aelect Type
SMT-ED-R1Z ~|
[ & | cancer |

Operation Menu

ersion:0.5 - [Untitled1]
Operation  Wiew Window  Help

In the operation menu, we can Monitor and simulate

the program. Run, Stop and quit the program in the

T =1 | =1

iSmart. Read from and write to the iSmart. We can
also set the system data and link out to the com port.

Related buttons

=

® & ol @) ] (8] 0

Expansion
module
settings, for
the iSmart to
recognise
additional
modules

[anitor (|
Simulakor Ckrl+I
Rum ! Ckrl+R
Skop |

it |+
Read

Write

Maodule Syskem Set, .,

RLTC Set. . ZhElT)
Fassword Set, .,

Lamguage Sek. ..

Link Carm Port, .. Chrl+L

|
IRt ftt

Link, Monitor, Simulate, Run, Stop, Quit, Read, Write

%+ Some options are only available when the
SMT-Configurator is connected to an iSmart.

Module System Setting Fg! dit the iSmart system settings online.

Remote I/0

ID Setting

—tiy I/0 Hum:

Expand I/0 Setting

a -

[ I/0 Rlarm

=
Current ID:| 00

~

New ID(00-99):| [i§
~

Other Setting

v ¥ Eeep
[ C Eeep
-

-

Remote I/O option is
explained in the Com
<—— Functions settings

C keep and M keep are for
memory retention on

«— | pover down, as explained

in the manual.

s=ck Lighc 4T Backlight on permanently

Z Set \ option

Set

[~ Z set to enable use of the

Quit ‘ arrow keys in users program

(v1.8 models and above)
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Precision Controls

x| Important note: Connect the programming

" Selecting COM _cable (SMT-PCO03) before powering on the
(¢ COM 1 PORT (" COM 5 PORT ISmart
(" COM 2z PORT (" COM & PORT The link COM port option in FBD is slightly
" COM 3 FORT  ( COM 7 PORT different to Ladder and there is the option to
" COM 4 PORT (" COM 3 PORT Link a single iSmart, instead of searching

through the range of ID numbers. Select the

[Hode COM port to which the SMT-PCO03 cable is
+ Hingle connected. In FBD, it is possible to narrow
¢ Search I o EE the search for the iSmart ID
eeenil T | If using an USB-Serlal copverter please
ensure that it has been assigned to a useable
port in the software.
View Menu
_| View Window Help In the view menu the workspace can
1 Zoom In E| @ . . be zoomed in and out. The design can
Zoom Back also be aligned to a part of the
Zoom Qut ] | . I: workspace.

The greyed out options are accessible

I Input Status Taal,,.
in simulation and monitoring.

[ata Limk Status Tool, .,
Hiah Speed Inpuk Taal. .,

Simulation Snalog Taal.,., Related buttons
Expand Smalog Taal, .

ElFEIRRERIER
L ] |
o
TN NN
Right

Alignment; up, down, left right. Zoom; out, area, in

Window Menu

S Here we have the option to

| ?IT: ;a::;ntal organise the main programming

| Tile vertical window and any windows open

| w 1 Untitledt in the software

I_IL%llpp Menu Help = Check the version of the
o b - button e softwa‘re and access the
T ST D | extensive help file

Page Format Button

—— This button adds / subtracts pages to the workspace.
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Programming Buttons

Located at the bottom of the screen.

v

Arrow
Mode

RO P | b 3 | ]| 2] [T

PN ™

Wiring

Constants
&
Connectors

Constants and Connectors

Scaled Ana In

1kHz input

Internal
memory bits

\

L L

T

B9

:

Digital

input input

Analogue

X

¥
il = ol

Logic Function Comments
Blocks Blocks
High / low HMI Shift
inputs register

/

v
F

Fun. Keys

Output

Expansion
I/O

PWM

Comms
Link

Special features are only available to particular iSmart’s, the greyed out buttons are
not available to the basic iSmart device. 1kHz input and PWM output are transistor
model functions, and the Link out is a communication function available to the

communication model.

Logic Block
AND NAND OR NOR Exclusive Pulse
gate gate gate gate OR gate relay

[ AND | [AND T| | NAND|

or | [wom| [ 3om | [ wor | [ 0] [sEvme]

?

o

?

f

AND gate
(edge)

NAND
gate (edge)

NOT
gate

Set / Reset
trigger
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Precision Controls

Function Block

The greyed out feature is only available on the DC supply models. The Analogue
compare functions can be used to compare other values, i.e. Counter Preset, Counter

Current, Time Current, Time Preset.

RTC Analogue compare
functions functions

R4
frad foxd 8] fo
AR

Timers Counters

The maximum number of Blocks available in total is 99. The maximum number of
each Function Block available is 15; therefore it is possible to have 15 Counters, 15
Timers, 15 RTC functions and 15 Compare functions (if available.).
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iISmart Programming Rules

e Max Number of Functions =15 of each
0 i.e. Counters / Timers / Compare / HMI
e Max number of Blocks in FBD programming =99

4— Block number

e Input blocks in FBD can not be linked directly together

0z

Ing
— @

Inl

e Max number of steps in Ladder programming =800

[~
2]

. Capacity: 800 free =pace.
Display at the top of __—¥

the ladder diagram

e Max number of steps to a line in ladder programming =4
(Max number of contacts to a line =3)
O Therefore max number of lines =200

Capacity: 796 free space.

I1 IZ I3 21
01 | N N

e Each line can have up to three inputs but only one output

e [faladder line is used then it must be completed
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Precision Controls

0 NOTE: No end statement is required at the end of a program.

11 o1
001 40_
12 / ol
00z V

e A function block can only be set once, in the output.

Edit Contact;Coil
] | T | u T

T Il 'I

—Select Coil NO.

|

Output Type

-1

—Function

Made Il v| {.

On-delay timer 1

Time Base

Current walue:
Preset wvalue:

Preset type:

{T

T1

Double Used 11

Deset

P

O_015EC ~

oo._ 0o

oo_oo

J

Sec

Sec

{Direction Set

concace [ ][ [

Beset Input

Contactl vll

()34

Cancel |

40__

Attempt to insert T1
again into the
program, at the
green box and this
error message will

pop up.

e Coil Duplication in Ladder programming.
0 When an output has been used more than once in the program it will
only switch on when all the conditions are satisfied.

ool

Iz
ooz

5:1)_
%1)_

I1 is ON but QI is being tied low as 12 is OFF. Q1 will only be ON when both Q2 and

QI are both ON.
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Setting common options in the Operation Menu

The operation menu is common to both programming languages with the options
being the same. This menu is designed to allow the user to enter into the iSmart

hardware its system options therefore if you wish to change the settings from the
software the iSmart must be linked to the computer.

iSmart

SET

RTC SET

ANALOG SET
BPASSWORD

SMT-ED-R12

RTC Set

PoN

So%

These menus are exactly
the same as set out in the
operation menu. Using the
arrow keys, select and OK
the user can enter the
system settings through
the front screen.

All iSmart’s have an internal Real Time Clock (RTC) as standard and this needs to be
set in order to allow accurate use of the RTC coils in the program. Please note there is
no Day Light Saving option and this has to be performed manually as part of the end

users system maintenance.

RTC Set

Time Set

Heek:
Hour:Minute :

Year .Month.Day: | _|

QK Cancel

The iSmart must be linked to the
computer before you can change its
RTC value. By clicking the mouse on

the boxes the data can then be

entered. Press OK to save and exit.

26

iISmart

RTC SET
07.04.1
WE 12:0

VX, ¥
]
§

| SMT-ED-R12

FZoR

A

Select the RTC SET menu and press
OK. Once in the menu press SEL and
the first column will get underlined.
Use the arrow keys to move through
the different columns and change the
values. Press OK to save then ESC to

exit.




Precision Controls

Analogue Set

This option only applies to iSmart’s with version 1.8 firmware and above. It allows
the user to scale the analogue inputs with the option of a gain and offset.

Analog Display Set g|
At 45 W8] iSmart
Gain [17999): Gain [1~399): [10 P oﬂ
Offset (50~+50) - [0 Offset [507+50) - [0 A1=GAIN :010
QFFSET:+010
a2 A6 A2=GAIN :010 o
Gain [1~339]: |10 Gain (17333): |10 OFFSET:+00 & A
Offset [-50~+50): |0 Offset [-50~+50]: |0
43 a7 Select the ANALOG SET menu
_ . and press OK. Use the arrow keys
Gain [17339]: [10 Gain [17399]: [10 . .
an (17559 - to move to the input you wish to
Offset (-50+50] - |0 Ozl Far=2t): 0 configure then press SEL. The
i a8 data will then be underlined and
Gain(1°939): [17 Gain (1~838): [l you can use the arrow keys to
change the values. Press OK to
Dffset (507+20): |0 Bletlpebels | save then ESC to exit

()4 | Caticel |

The Gain input can range from 1-999 with the offset ranging from —50 to +50.

Password

iSmart’s with firmware less than v1.8 have a single stage password and iSmart’s with
firmware greater than v1.8 can have a two stage password.

Password Input Password Input

Ol : | Ok

Maw : Cancel

To set a password from the software

the iSrpgrt must be linked. Enter a If a password has already been

four digit password when prompted entered then the old password

in the box and press OK. must first be entered before a new
can be inputted

INY(0) iSmart Through the iSmart screen. When in the

POW password menu, press SEL then use the
PASSWORD x Q e arrow keys to enter the 4-digit password.

Press OK to enter. Once a password has been

000l o set a \ will appear in the top corner instead
& A of the X.
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Level 1 Protection

This protects the user’s program and function’s parameters but allows access to the
system menu and allows the user to stop the controller. The password will have to be
a numeric password in the range 0001~9999 for iSmart’s with firmware less than

v1.8 and 0001-0FFF for firmware versions 1.8 and greater.

Menu Permission

Access to main system menu | Allowed
Ladder Protected

Fun. Block Protected

Write Protected

Read Protected

Clear Program Protected
Run/Stop Allowed
Password Need to enter code

to gain access

Set Allowed

RTC Set Allowed
Language Allowed

Initial Protected

Level 2 Protection

Level 2 protection is only available to iSmart’s with firmware of v1.8 or greater. This
level protects the all the configuration in the iSmart by denying access to the system
menu. The password will have to be an alpha-numeric password with the most
significant bit (far left) as a hexadecimal letter (A-F). The password must be in the
range A000~F999.

Menu Permission
Access to main system menu | Protected
Ladder
Fun. Block
Write Allowed once the password has
been entered to gain access into
Read .
the main menu.
Clear Program
Run/Stop
Password Need to enter code to gain access
Set
Allowed once the password has
RTC Set : .
been entered to gain access into
Language .
o the main menu.
Initial
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Language

This option allows the user to set the language of the user interface in the iSmart and
the system menu. This option does not apply to the iSmart-Configurator software.

Language Set

This system menu in the iSmart has
R now been changed to French
" FRANCAIS —
S W (0} iSmart P ﬂ
| R EFFAC. PROG. 0
(" DEuTSCH ECRIRE e e
" DORTUCUESE LIRE o
r cammmes (ssmprigsa >insimsLe | RS2 A

CE Cancel

Module System Set

In this option the user can set the System settings of the iSmart module itself.

Module System Setting E| W8 iSmart
ID Setting Remote I/ 0 P ﬂ
Current ID:| 00 = ID SET “I 0
| - REMOTE 1.0 N Q e
New ID{00-33): m -~ BHCK LIGHT = 0
w ke | NP 4
Expand I 0 Setting Other Setting
[v M Eeep
1/C Num: |0 ¥ ™ Heep Select the SET menu then press
™ Back Lighs OK. Use the arrow keys to move
[ I/0 Alarm 2 set up and down the options. To

change an option press SEL and
use the arrow keys to adjust. Press
‘ Set Quit OK to set and ESC to exit.

Once you have selected your options you need to click the SET button to program the
iSmart with the new system settings. To exit the menu, click QUIT.

Z Set is a new function for use with the iSmart models that have a firmware version

1.8 and above. Do not select this option if the firmware is less than V1.8. This option
needs to be checked to allow use of the arrow keys in the users program.
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iISmart Programming Skill — Basic Ladder

In this section we will discuss the basic programming skill in ladder logic. This will
include Inputs, Outputs, AND gates, and OR gates.

Inputs

An input to a ladder line is placed on the left hand side of the diagram up to position
3. It can either be: a direct input from a field device, an internal bit, an analogue input,
a high speed pulse or an output from a function.

12 13 a1
| | | |
| | | |

t t t t

Input 1 Input 2 Input 3 Output 1

Position 1 Position 2 Position 3 Position 4

To insert an input either click on the button with the appropriate icon or press the
keyboard short cut. Inputs have two options Normally Open or Normally Closed.

Edit Contact x| Contacts &
&« Function
. |x | o | < ERRIN contacts
Select Contact NO.
I I vI il~3,A,E_C)
Input number | | Normally
Contact Type 4(/ closed
input (NC
C-L A | " sTR HOT = put (NC)
Normally
Open input 0K Cancel |
(NO) : : ,
Click OK to confirm selection and return to programming

Available inputs; note the Functions, Outputs and Internal memory (M) bits can be an
input and an output.

Base ) : :
output Timer RTC Differential

input ¢ \ ¢ - ¢

Base

Exp. Exp. Internal Counter Compare
input output bit
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Precision Controls

The arrow keys can be set as Z keys which the user can exploit in their program, this
could remove the need for push buttons as selector inputs to an iSmart system. This
option is only available on iSmart’s with firmware of V1.8 or greater. If you have an
iISmart that doesn’t have the required firmware then do not select the option in the
module system set.

Module System Setting E|
ID Setting Remote I/0
Currens 1n:| 01 = First before a Z input
- .
New (0033 - gontact can be 1qseﬂed
into the ladder diagram the
Expand I/0 Setting Other Setting Option must be checked in
] W 1 Heep the Module System Set
I/0 Hum: |0 = - :
- [ € Reep menu, found in the
[T Back Light :
" /0 Alarm - = e Operation drop down
- <4—1—— menu.
Head ‘ Set Quit

With the Z set checked, it is now possible to enter a Z contact as you would an input.

When running the
program without any
screens configured
the Z keys can be
monitored
underneath the 10.

1
e

Q_

Edit Contact

X
v <D

I ] A z l 2
Select Contact HO.
z | (1~a)
N The options are just
Contact Type the same as if it were
@ s == " 5T2 WoT == an input (I). It can be
Normally Open or
Normally Closed.
DE Cancel
W iSmart The Z keys are ?llgned from
? a ﬂ Eop ar‘ld clocl§w1se around.
1234567 94BC Q e ~Qa=zh~e - 22,
| Lxxx o s :
Ry su2l:42| NSP A4 o &
=273, .=74.
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Outputs

An Output from an iSmart can either be a Relay ON/OFF, Transistor ON/OFF or a
High Speed Pulsed output, depending on the iSmart chosen.

The parameters of the iSmart can be found in the Edit menu, Select a Model.

—Specifications

celect Model Type x|

s gy 1

—Expansion

IS0

e

FolN
i3
Eﬂ'g (4]

12h

2=
(&)
2
=N
=

—Select Type

SMT-ED-T1Z (Transistor):

Power : Z4 VWDC —ﬁ\\
Input  : I1-T&,21 4AF

Output : 4xTransistor/0_.L54
Analaog @ Tes

ETC I Tes

PIM Output: Tes

1FHz Input: I1-IZ

High Speed Cowmm.: No

LCD /Revpad: Tes S

iSmart
specification

Inserting an output is very similar to inserting an input. Select the button or keyboard
short cut. An output can only be placed at the far right (position 4)

Base
output

o

Timer

RTC HMI

X

f

@I@E@Eﬁ@ﬂ@jﬂ

f

Exp.
output

Internal
bit

Counter

Compare

All the Functions are set up on the output side of the Ladder diagram, these will be
discussed in the iSmart Programming — Advanced section (p37).
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Precision Controls

A normal output (Q or Y) has four options.
1. -(. Normally Open
2. Set.  Sets a bit high (used with Reset.)
3. Reset. Resets a set bit low.
4. P. Toggle On or Off. (1 pulse sets it on, the next sets it off)

x
N PO R S R PR 1Y

Select Coil NO.——————————— —Output Tj,rpe'\\
\ . .1
G -l € necer Function / Coi
Q I 'I (L~g menu
-  gec (D
Function k
tput coil
Output co Mode I_L,
Select output type
No Mode

| jv
Current walue: I

Preset walue:

I:u:-nt.an:t.l vI I Eu:unt.an:t.l TI I
0K Cancel |

|’Direct.inn Set |'Reset. Input
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Assembling the Ladder
AND Gate

Two input contacts in series is effectively an AND gate. I1 AND 12 must be ON
before Q1 can be ON. We can have a maximum of a three input AND gate on one
line.

AND gate
I1 and IZ need to be ON to switch on Q1

I1 12 Q1
| | | | O_
| | | |

OR Gate

Having inputs in parallel lines and connected as shown, provides the logic of an OR
gate. I1 OR 12 will switch on Q1.

DR Gate

Il or IZ will switech on Q1

__fl Ei}_
__JE

Latching Circuits

It is often important to Latch a bit on in applications. There are a couple of different
ways to perform a latching circuit;

1. In this circuit I1 sets Q1 and then Q1 latches itself ON, with 12 being the reset.
Latching Circuit 1

I1 will =et 21 ON. 21 will then latch the circuit
until iZ i= switched On to reset.

I1 iZ 21

/ O
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Precision Controls

2. This method is perhaps easier, than the previous method. It involves using a
SET and RESET latch property on the output coil.

Latching Cicuit 2

et and Reset work in PAIRS

I1 will switch ON Q1, which is in Type 3SET.

I¢ will switch COFF 21, which is in Type RESET.

Il

. -
__fz EiéF_

x
0 |+ | m | = | |z <]

—Gelect Coil NO. —— — Output Type
- (" Reset When entering the output
: S (+ get (D coil, select the type in the
e \ coil parameter as SET and
e I_Ll RESET.
Ho Mode

I jv
Current walue: I

Preset waluea:
% A SET coil must always
have a RESET coil. If it
Beset Input .
( doesn’t, once it has been

Contactl vl I
0K I Cancel |

Contact b I . . .
I :‘ set it will remain set.

"Direction Set
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Differential Contact and Pulse Coil Output

The final output type yet to be discussed is the Pulse output type (P). This output acts
as a toggle switch. Such that on receiving the first pulse the output will be set high,
whereas the next pulse it receives will do the opposite and reset it back to zero.

When I1 is switch on and remains on, the Differential contact only allows 1 pulse

through to the output. This can be a useful function if you are just requiring an initial
pulse from an input that remains ON.

Diiferential & Pulse Output

I1 can be switched on and remain on but the D will Q1 is set to output
only put a pulse through to Ql. Q1 iz will toggle. type P. The first
1=zt pulse will =et ON, 2Znd will set OFF. pulse will set it
1 D Q1 High, and the next
4‘ | | | ®— pulse will set it
low.
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iISmart Programming Skill — Basic FBD

In this section we will discuss the basic programming skill in Function Block
Diagram circuits. This will include inserting Inputs, Outputs, AND gate, and OR gate
function blocks.

Inputs

To insert an Input click on the constants and connectors button at the bottom of the
screen. In this menu you can select all the inputs and outputs. The unavailable inputs
to the iSmart model used are greyed out, for example the 1kHz high speed input as
shown below. Click on the desired input button and this is now attached to the arrow
icon, simply click on the workspace to insert an input as many times as required.

1kHz
input

High / low
constant inputs

X\
ol el s sl
T lcol|

Digital Analogue Contact Expansion
i . blocks .
nput mmput nput
i e e IOV x| In FBD there are not
= = PArameters many properties to the
Input number: [1o3 = inputs. You can add
= = symbol text for
L Symhol: documentation
Double clicking on urposes. If vou want
the input in the PUIposes. 12y
K bri a normally closed
WOorkspace brings up input, you will need to
its parameters. use a NOT gate
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Function Key

The arrow keys can be set as Z keys which the user can exploit in their program, this
could remove the need for push buttons as selector inputs to an iSmart system. This
option is only available on iSmart’s with firmware of V1.8 or greater. If you have an
iISmart that doesn’t have the required firmware then do not select the option in the
module system set.

Module System Setting E|
ID Setting Remote I/0
Currens 1n:| 01 = First before a Z input
- .
New (0033 - gontact can be 1qseﬁed
e into the ladder diagram the
Expand I/0 Setting Other Setting Option must be checked in
] W 1 Heep the Module System Set
I/0 Hum: |0 = . :
- [© C Reep menu, found in the
[T Back Light :
/0 Alarm - = e Operation drop down
4 - <4—}+—— menu.
Head ‘ Set Quit

With the Z set checked, it is now possible to enter a Z input block as you would an
input.

Select the Z input from the Contacts menu and insert the block into the programming
area.

] i

When running the program without
any screens configured the Z keys
can be monitored underneath the
IO.

iSmart
oW

12145478348C Q e
39 4
: vemer: [ 1] tn suztal| NEDA

|Functi:n Keﬂ

The Z keys are aligned from
top and clockwise around.

6.9
QZZI,. =72,
0.8
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Precision Controls

Inserting an output uses the same menu as the inputs, the only difference is the button
selected. Once again the unavailable outputs to the selected iSmart model are greyed

out.

The outputs, like the inputs in FBD differ from in Ladder. If you want to SET or
RESET an output then you have to use the logic functions.

Note that the HMI and Comm. Link functions are outputs.

HMI

o) Bl ) P9 P9 P I | ) Y ] P

|’\

Outputs have both an
input and an output
from their function
block, this allows them
to be used to feedback
a signal to operate
another part of the
circuit.

/

Output

Expansion
Outputs

L

Comms
Link

output x|

Coil No.

utput Number:

noz ~

Symbol: Ithis is an output

0K I I:ann::ell

39

The output
properties are
identical to the
input properties
and only used for
documentation.
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Internal Bits

In FBD programming there are two types of internal bits M and N, thus giving double
the internal bits that are available in Ladder.

Internal
memory bits

¥ 4
o) Bl ) P9 P9 P9 I | ) Y D P
o]

The bits have the same properties as the inputs and outputs.

Marker x|

Parameters

Marker HNumber: MOl - Mo " H;;i:e:

-] -]
Fymbol: II-I Marker @
-] -]

0K I Cancel |
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Assembling the Function Block Diagrams
AND Logic Gate

In FBD programming, like in Ladder programming the maximum AND gate possible
is 3. If a node is left unconnected then it will be ignored. In the example below, I1
AND 12 need to be ON for Q1 to be ON.

AND GFate. Q01 will onlw be ON when Il and IZ are both OW
ol

E0Ll Qol

g

Ing

L :

I -

OR Logic Gate

The maximum number of inputs to an OR is once again 3. I1 OR 12 will operate Q1.

OF, Fate. Il OR IZ will =witch Q01 0N

B,
. & &
@
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Latching Circuits

It is often important to Latch a bit on in applications and there are a couple of
different ways to perform a latching circuit.

The first circuit uses I1 to switch Q1 on, which then Latches itself on through the OR
gate. 12 is then used to reset.

Latching circuit 1
Latching Circuit. Il will 3SET Q01 ON.
Q01 will held it=self 0N, until IZ i= OW
and RESETS

Eoz

E0z2 ol
| _J

||

The Second circuit uses the SET and RESET function. I1 Set’s and 12 Resets Q1.

Inl

Latching circuit 2.

Il i= in the 5ET input of the RS Elock.
IZ i= in the BEESE input of the B3 block.
Il 3ET= Q01 0N, I RESETZ Q0OLl.

Inl

E0L1 Qol

Pulse Function

This function acts like a toggle switch. The first signal will set the output high and the
second will reset it low.

Ful=sed Output. On the 1=t pulse from I1
201 i= 3ET OW. The next pul=ses from Il
will =witch Q01 OFF.

Inl E01 Qol

@ g
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Advanced iSmart Ladder Functions

All of the Functions are very similar to set up. First an output coil needs to be put into
the program and the parameters set. Then an input contact needs to be put in for when
the functions parameters have been met and the function output is active.

Timer

Counter

Comm.

| Mone.gen

*1Used in Prog.
I:123456789AEC

RTC

Compare

Z:123456789ABC

2:12345678 P:l

On the right hand side of the

¥:123456730ARC

M:123436739ABCDEF

program you can see which
coils have been used. There

are a maximum of 15 of each

T:123456789ABCDEFR

C:123456789ABCDEF

R:123456735ABCDEF

%:123456735ABCDEF

H: 12345678 9ABCDEFR

L:12343678

D:0

type of function available.

Timer modes:
1. On Delay
On Delay (T=1; +t,)
Off Delay
Off Delay (-ve trigger)
Flash, whilst enabled
Flash, shot enabled
Flash, T1 and T2 can differ

Nownbkwd

1.

Nk

Counter modes:

Direction Input, Reset, I/P count, no
overtaking, no power down retain
Mode 1, but can go past preset
Mode 1, but with power down retain
Mode 2, but with power down retain
Mode 2, + compare

High Speed Counter

Frequency counter

RTC Modes:
1. Every day action
2. Interval time action
3. Interval month action
4. 30s interval action (> V1.8)

HMI Modes:
1. Display
2. No Display

ook w

Compare Modes:
1.

Ay — Ref < Ax < Ay + Ref
Ax < Ay

Ax > Ay

Ax < Ref

Ax > Ref

Please consult the manual for operation
details.
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Timer Function
Setting up an On-delay timer

On delay:

Delays before output goes on.

Requires an input to operate the timer.
The timer counts up to the preset value from zero.
When the preset is reached, the timer output is on.

Removing the input, resets the timer.

Select a timer function from the menu at the bottom of the window and insert it on the
right hand side of the workspace (position 4). The Edit Contact/Coil menu will pop up
when you click it to the workspace, alternatively double click on the coil.

Edit Contact/Coil

] |Y |I-I T ||:

Selecting
timer coil

—Select Coil NO.

—» 1 Il 'I {1~9,4,B,C,0,E,F}

Outpuat Type

o

D]
-

=1 &

4

—Function &

Mode Il vI (legz—[,7:F)

On-delay timer mode 1

Timer mode. Mode 1:
On delay without
input retain signal.

Time Base:ll SEC "I
Current walue: IDDDD Sec

Preset walue: IlEI AS?/
Preset type: IM vI

The Preset can be a Constant,
Analogue input or Counter value.

|'Directiu:-n Bet

RBeset Input

E-:untactl vI I |7I2|:|ntact| vI I

0K Cancel |
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Program 1: This is a 10 second On delay timer program.

Enable

Mode 1. On delay
Il

Precision Controls

Output of
Timer 1

E_l)_

Elapsed time
1V -
34 ooao
o010 FT1
A -

Preset time

I1 will enable the timer, if it remains ON for the value of the preset time (10 seconds)

then the timers output will go high and remain high as long as I1 is ON. When in
monitor or simulation mode, if you highlight the T1 coil as shown then the box will
appear where you can see its preset and current value.
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Setting up an Off-delay timer

Off-delay: An Off-delay timer will delay before it goes OFF.
Requires a start signal. On application of a start signal, the output will
immediately go high.
Removal of the start signal will begin the timing.
The timer will count up to preset value, when it has reached the preset
the output will switch off.
A reset input is required if timing has to be reset before completion.

x
] | T | M T | C | E 1 | *l
. —Select Coil NO. ———————— —Output Type
Selecting F -l eses
- ==2
timer coil > ¢ |ﬂ*| {1~3 4,E,C,D,E,F)
{C gec (P
—Function 1
Mode |3 vI (leg:—[,7:I Timer mode. Mode 3
Off-delay timer mode 1 Off de!ay Flmer’ Qutput
goes high immediately.
Time Base:ll SEC "l
Current walue: IUDDU Sec
Preset walue: IDDlD Sec
Preset type: |H -l I The Preset can be a Constant,
Analogue input or Counter value.
Direction Set Bezet Input
Contact - Contact |M - 1
{ I :I I { I :l I Jr Define a reset
input.
(0] 34 I Cancel |
Program 2: This is a 10 second off-delay Timer Mode
unit
Enable [Juoae 2. off delay T Elapsed time
13 [*4
oos iR ;DDD Timer
0010 3 Number
1(311tput30f T3 M
imer O— .
V\ Preset time
reset

I3 will trigger the timer T3. The timer will remain high whilst I3 is on and will only
start to time when I3 is switched OFF. T3 then remains on until the timer preset is
reached.
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Counter Function
Setting up an Up Counter

Precision Controls

An Up counter simply counts up to a preset value, when it reaches its preset value the
output of the counter goes high. It requires a reset input.

Edit Contact/Coil

0 | T | M | T C |R 1 | "’|
—&%elect Coil NO. Output Type
= - " Dezet
S.electa' - » c [l ~| i1-9.,5,5.c.0,8 W
timer coil Clzec 1

Need to set a
direction set
input. For this
example set to an
input you will
definitely not
use.

Direction Bet
_‘{Cnntactl}{ vII 1

—Function

Mode |1 "I il~2) <«

power down retain current walue

Counter without overtaking and without

Mode 1 As
explained.

Counter mode.

| jv
Current walue: IIIIIIIIIIEIEII:I

Preset walue: IDDDDlD
Preset type: IH vI

Preset can be a
Constant, Analogue

input or Counter value.

Beset Input |
|7Echnt,act,|1{ TI I z
{ coil

Define a reset

0K Cancel |

Program 3:  Up count to 10. When I1 has been pulsed 10 times C1 will go high and
switch of Q1.

001 Direction Current
Mode 1. Counter without owvertaking and power down Set value
retain. Direction set and reset inpuk T

0 v »

00z 1

%14 000000
1 ) 000010 poi
Mz A
o032 O_

Reset input

Preset value
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Setting up an Up / Down Counter

An Up / Down counter is the same as the Up counter but with the direction set utilised
to have a down count. The Up input increments and the down input decrements the
current value. When the counter is in the “Down count” mode, the counter output will
go high when the current value reaches zero. In the “Up count” mode, the counter
output will go high when the preset value is reached. There is also a reset input, when
in Up mode it resets to zero, when in down mode it reset to the preset.

Edit Contact,/Coil

Q | = | = | T
—8elect Coil NO. Output Type
Select a - -
L | Heset
counter '[ c EMM~| (1-5,4,BE,C,D,E,F)
COll r et r- kB

c |R 1|>|

—Function

Mode Il "I (12«

Counter without overtaking and without
power down retain current walue

Counter mode.
Mode 1 As
explained.

This time we
need to set a
direction set
input. For this
example, set to
the input IA.

Current walue:

Preset walue:

aooooo

oooolo

e
e

I jv

Direction Bet

Ennt,act,II TI I A

{

Preset can be a Constant,
Analogue input or Counter

Preset type: II-I "’I Value.

Baset Input
Cnnta:t,ll{ vII 1 %_ Define a reset coil

(1] 4

Program 4: Up / Down Counter. 19 up’s the count and IA reduces the count.

Up / Down Counter Di . C
026 Uzing the direction set to have an up and a down irection urrent
counter. Set value
I9
027 1 4 Counter
1a{ 000000 coil
0ooo1o
Ia Ml ]
0za
9 QB Preset value
029 Y
Ry .
Reset input
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Precision Controls

Setting up a Real Time Clock Function

The RTC function allows events to happen in real time. The function has 3 modes;
everyday, interval time and interval month action. This is an example of setting up an
everyday action. We can set up a daily timing action for an event to be switched on
for a period everyday. This is a very useful function with many applications, one
example is for a set of Hall lights to come on every night for a certain period of time.

Edit Contact,/Coil

Select a
RTC coil

Program 5:

RTC is tied
high so that
it is always
enabled.

ool

ooz

o3

—> ¢ [~

T |H IT IE

—Select Coil NO.

{1~9,4,B,C,0,E,F)

Output Type

8=t £ D

x|
] IG | v

- { Deset

—Function

Every day action mode

Mode Il TI il!33

RTC mode. Mode 1 As
explained above.

Current value:IDS:SS

IlIee]-:I:EIn—::-Elff:I:IHEI j ——:-lsu

Praset valueJ as 4 0o om I 10

j <
:| 00 OFF
4_

1 RTC will be switch

1 the RTC will be on.

[Directinn Set

Beset Input

Cnntactl vII [Cnntactl vII

Set the days the
on

Set the time period

(]34

Cancel |

on output QI between 9am and 10am.
Feal Timwe Clock Examples

mode 1
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RTC Everyday action. From Monday to Sunday the RTC will switch

mode

Current

Value

0900 Rl On and

V¥ Mo-51
1{09:39

time
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Setting up a Compare Function with an Analogue

The DC powered iSmart has 0-10Vdc analogue inputs available and a comparison
function. The comparison Function does not however only have to be used for the

analogue values, it can be used to compare timer and counter values as well. The 12

I/O model has 2 analogue inputs and the 20 I/O model has 4. The analogue inputs can
be configured to be additional discrete inputs and can also be used to set timer /
counter presets. The comparison function has 5 modes of comparisons, with analogue
/ timer / counter values being compared to each other and a preset constant.

coil

Selecting
Analogue

__>
G |4 - (l~9 a4 B, C,I..E,F)

Preset type
selectable;

counter, timers,

constant,
analogue i/p.

Edit Contact,/Coil

M |T ||: |R [ |H

—&%elect Coil NO.

x|

<l

Output Type
& - " Dezet

 8ec

—Function

pa—

Analogue mode. Mode 4
As explained.

Mode |4 "’I [laE)

Ax <= Reference walue

Ax ‘/A‘_i,r

Selecting Ax, Ay for
comparison. Can be an
analogue i/p, counter
or timer value

ESUEE e FEREY
Current walue: IUD.DU Al IDD.UD AF

Preset walue: Im Bef \
N -

> Preset type: I I

Setting a preset
value: 0-10.00

Enntactl vl I Caontact - I

|'Directin:|n Set |—Reset Input

Program 6:

010

011

0K Cancel |

Mode 4

Analogue comparison function in Mode 4: Ax <= Reference
value. The reference value set as 5V. When Al is less then or

equal to 5V, G4 will switch on Q4.

012 _<
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mode

\

Current
values

<

q
A14 00.00v
AZ4 00,00V ped

05.00v

coil

\

Preset

Inputs to
compare

value




Precision Controls

Setting Up a HMI Function Coil

Select the HMI coil and |@ Eﬂ <4— HMI Coil

insert into the program.

In order to display text and function status on the screen we need to set the H coils.
x

r e Jx e om | <D

—Select Coil NO.

Output Type
HMI (¥ - { Dezet
s I
coil H |1l (1~5 4,B,C,D.E . F} e O D
—Function
HMI Mode
<4+— .
Mode ' fl~Z] 1—D1sp1ay
Display 2 —-No Dlsplay

| j"
Current walue: I

Preset walue:

|’Direct.inn bet

I:Dnt.act.l YI I Cnnt.an:t.l TI I

|’ Beset Input

0K Cancel |

Now that the coil has set up we can enter the details we want to see on the screen.

LE SMT LAD Yersion:0.5.04

File Iﬁ Operation Wi | E E [E EI @
Select Model, ..

. keyPad Keypad display |H|'-.-'|II|'TE-;;.;;|: |
v Ladder

Clear Comments

Either select the HMI / Text option or click on the button in

Find. .. the menu to open the Screen edit menu.

Replace. ..

HMI Texk. ..

Symbal...
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— | | Insert timer
coils
P> H |Hz |Hz | H4 |HS |HE |H7 |relr / counter /
e I 1w lvs Iwe |wr lrals] | | fcoum
Timer I j <—| Analogue
4 line by > MO Count — presets and
12 PRECISION | Counter | = curront
character CONTROLS RTC | =l values
display 0208452d444 Analog | =]
il Shatus Preset values
Scale the ¥ Display | v Unit | I_L[ Clear ](;an Ee Chin%led
logue — &nalog Dizplay Set .. | y throug t. e
z(a.ir}a 1 g r—T—— M I_L[ oK. screen by using
1Splay Im Add | y Iﬁv Carcel the arrow keys
— Text [nput
PUBS%e ()44, — /012345878900
om :<=2?0ABCDEFGHI JKLMNOPQRSTU "
Click on the VEXYZIS 1B_"abedefuhiiklimnop tnsert Coi
Coirjfi:}fsto > Qrsiuywx¥2€|d@aiiitaéeeeili status
Znter TEAAENYoO000lulofinhsF~rPamzAt The coil status of an
23wt PAOIANFITIVIREYIFIT R internal bit can be
£JINEINTR 2L xERPITIIVILLOPFEEQ" altered ];hrou,gh ttfllle
L > e~ P HIE AR screen by using the
opy<21lv EHR¥ee @ TS FULAAE arrow keys on the
iSmart
Program 7:  When input 1 is energised coil H1, will energise and the message

11
oo1 I

Stored in H1 will be displayed. When input 1 is Off, the coil H1 will
switch Off and the screen will go back to the main display.

o]

The HMI screen can be seen in simulation mode when programming in Ladder by
clicking to view the Keypad option.

—+ W00

DC 24V

Input 8xDC, { A1,A2 0-10V }

INY(0) iSmart

MO
PRECISION
CONTROLS
02084526444

PO

So%

SMT-ED-R12

Output 4 x Relay /84
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Advanced iSmart FBD Functions

Precision Controls

All of the Functions are very similar to set up and in appearance. They have an input
side and an output side. The amount of I/O to a single block is determined by what

mode is selected and it’s function.

Input side: Every block will
have an enable signal at the
top. The rest of the inputs
vary depending on function,
1.e. a Counter can have a
Reset, Direction and preset
input.

The modes of the functions are
exactly the same in FBD as they

E0l

8

e 1

Onalog: 1

Camr Wahael: 0.00

Camr Wahaed: 0.00

Fef Wahae: 0.00
E02

trode: 1
ETC: 1
51T .= 51T
Or : 0:0
Odf: 0:0
E0Z

trode: 1
Conmder: 1
Caar Wahae: 0
Pre VWahie: 0

Output side: Every block
will have an output signal
for when the condition is
met. Counters and timers
then have a current value
output that can be used
elsewhere.

are in Ladder. mnde: 1
E?E.b].:wl: 0.00
Pre Vabael: 0.00
Timer modes: Counter modes:
1. On Delay 1. Direction Input, Reset, I/P count, no
2. OnDelay (T=t; +t,) overtaking, no power down retain
3. Off Delay 2. Mode 1, but can go past preset
4. Off Delay (-ve trigger) 3. Mode 1, but with power down retain
5. Flash, whilst enabled 4. Mode 2, but with power down retain
6. Flash, shot enabled 5. Mode 2, + compare
7. Flash, T1 and T2 can differ 6. High Speed Counter
7. Frequency counter
RTC Modes:
1. Every day action Compare Modes:
2. Interval time action 1. Ay-Ref < Ax < Ay + Ref
i. g%tewal molnth action 2. Ax<Ay
- 305 terval atin 5 Ax> Ay
4. Ax <Ref
5. Ax>Ref
HMI Modes:
1. Display
2. No Display Please consult the manual for operational
3 details.
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To insert a function use the tool bar on the bottom of the programming window.

timers RTC Compare

@ @ @ @ Function
/" _ | Blocks menu

counters

Once you’ve selected your function click it into the workspace. Its parameter menu
will open up automatically when you’ve placed in the workspace. You can also bring
up the menu by double clicking on the Function Block.
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Precision Controls

Timer Function
Setting up an On-delay timer

Select a timer function from the menu at the bottom of the window and insert it in the
workspace. The Edit Contact/Coil menu will pop up when you click it into the work
space, alternatively to bring up the menu, double click on the coil.

Timer Function Block |

O Delay Tirwer Mlode 1 I
enable -= LR Mode: m
Preset -3 On delay timer mode 1
trode: 1 m
Timer: 2

Cur Wabael: 10 )
Tre Wahiel: 5 | Tile Baze:

Current Value: ID Sec
Prezet Value: IDDDS Sec

—aymbol
On Delay Timer Mode 1

1%ec hd

0K I Cancel |

On delay: Delays before output goes on.
Requires an input to operate the timer.
The timer counts up to the preset value from zero.
When the preset is reached, the timer output is on.
Removing the input, resets the timer.

S= On delay Timer

Enable .
103 Oty Delay Tomer Blode 1 qoz

= E02 =
Freset - _)‘ﬂ}_’ <-Current Walue
]

trode: 1
Timer: 2
Chr Wahiel: 0
Pre Wahwel: 5

I3 will enable the timer; if it remains ON for the value of the preset time (5 seconds)
then the timer output will go high and remain high as long as I3 is ON. The blue
writing below the timer displays the parameter information. In simulation / monitor
operation the current value when operated will start to count.
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Setting up an Off-delay timer

Off-delay: An Off-delay timer will delay before it goes OFF.
Requires a start signal. On application of a start signal, the output will
immediately go high.
Removal of the start signal will begin the timing.
The timer will count up to preset value, when it has reached the preset
the output will switch off.
A reset input is required if timing has to be reset before completion.

Sz 0ff Delay Timerx

Enable
1ol Of Delay Timer Mode 3 o1
n E0l
Pramet — —}H *  ¢-Current TValue In
Beset
Inz tunde: 3

Tinwer: 1

O Wahel: 0
Pre Walel: 5

I1 will trigger the timer BO1. The timer will remain high whilst I1 is on and will only
start to time when I1 is switched OFF. Timer BO1 remains on until the timing value
has elapsed or the RESET input has been triggered.
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Precision Controls

Counter Function
Setting up an Up Counter

e
101

comom x
m ’ﬂ| m —Function
Diresction-> Mode: Il vI
Feset P“"t_>. m FTEuETant Yalue Counter without owvertaking and without
0z mode: 1 power down retain current walue
Coder: 1
: O Vabe: 0
Pre Vale: 10
Current Value: ID
Preset Value: o0oaL0
An Up counter simply counts up to a Fixed Time(Sec):
preset value, when it reaches its preset .
value the output of the counter goes high. Lower:
It requires a reset input.
—aymhol
. . . . Up Counter
The set up is similar as with the timer !
function block. 0K I Cancel |

The circuit below will count up to 10 and then switch on output QO01. In mode 1, there
is no overrun (overtaking), so once the count has reached 10, further input pulses will

not increase the count. A reset input is required to zero the counter.
e

01 Tp Comiter

-BDI =

Direction-- c
Pramat-—12 j_}" “-Current Walue
Be=at =] -]

10 trode: 1
Conmter: 1
Carr Wahae: 0
Pre Wahie: 10

Qol
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Setting up an Up / Down Counter

Note that with the UP counter the direction was never allocated. With an Up / Down
counter the direction input is utilised. By using some logic we can have an
UP/DOWN counter. When it is in the down count mode, the counter will go high
when the current value reaches zero. In the Up count mode, the counter will go high
when the preset value is reached. There is also a reset input, when in Up mode it
resets to zero, when in down mode it reset to the preset.

g

In: Tp Xor Dowm

B0 Tp / Doy Conmeiter w0z

H =
Domwmn = c <-Current Valus= n
Preset-» =9

Ing

twode: 1
Conmider: 2
Car Wahae: 0
Pre Wahie: 10

Beset
Ins

In this circuit an XOR logic gate has been used to have either the counter counting UP
or DOWN. The down input 104 sets the direction as well as the count input and hence
we get a down count.
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Precision Controls

Inserting a Real Time Clock Function

The RTC function allows events to happen in real time. The function has 3 modes;
everyday, interval time and interval month action. Using a stair hall lights system as
an example here is a demonstration of how to set up an everyday action RTC. In daily
action we can set up a daily timing action for an event to be switched on for a period
everyday. In this example, between the hours of 9.45 and 10.00, the RTC output will
switch on and the output Q1 will switch on for the entire period.

RTC Function Block x|

—Function
Mode —» | Mode: Il vI
selection Ewery day action mode

Week (0n-0££) |mv|__>|su vI

Current Value: |13 s 44 < ACt‘lVatIOH
settings
Preset walue: Ig c |45 -

[Hour:Mimte)

Documentation
note

\[Symhul
IRTC Eweryday Action

0K I Eanu:ell

BTC Punction

Enable= ETC BEveryday Sction
Highol E01l nol

@ g

tode: 1
ETC: 1
Mo -= 51
O : 9045
OdE: 10:0

The RTC circuit above is in Everyday action mode. From Monday to Sunday the RTC
will switch on output Q1 between 9.45am and 10am. The function block is always
enabled with the Hi input.
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Inserting a Compare Function with an Analogue

The DC supply iSmart has 0-10Vdc analogue inputs available and a comparison
function. The comparison function does not however only have to be used for the
analogue values, it can be used to compare timer and counter values as well. The 12
I/O model has 2 analogue inputs and the 20 I/O model has 4. The analogue inputs can
be configured to be additional discrete inputs and can also be used to set timer /
counter presets. The comparison function has 5 modes, using analogue / timer and
counter values being compared to each other and a preset constant.

Analog Function Block x|
Function
Mode —
. Mode: 3 -
selection I :I
A=Ay Current
e
>~ values
&
Preset Current Value: ||:| A ||:| Ay
reference Preset Walue: m Ref
value I &
— Symhol
[ >= ax < Documentation
note
T
0K I Canu:ell i
[}
i
i
J
Compare with Analogque Inputs ,/’/’
Enable ///
Highoz -7

£
B == 40
E02 Qaz

Dot rd
Ai01 _}i

trode: 3

Araloz: 1

Char Wahael: 0.00

walua=:0_00 Char Wahaeld: 0.00
B Bt Wahe: 0.50

waluas:0_00

The circuit above has two analogue inputs into a comparison function that is set in the
mode 3: Ax >= Ay. There is a reference value set at 0.5V but this will be ignored.
When Al is greater than or equal to A2, the compare function B02 will switch on Q2.
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Precision Controls

Setting up a HMI Function Block

In order to display text and function status on the screen we need to set the H
function. We begin by inserting a H function into the program.

H x|

—Coil HNo. Mode———
HMI [ [5 EARE [ HMI Mode
coil Display 1 — Display

2 —No Display
~aymhol
Iscreen l|
| 0K I Cancel

Input 1 switche=s on H1

201 Gl By double click
on the H block
we can edit its
properties

Now that the function block has set up we can enter the details we want to see on the
screen.

LE SMT LAD Yersion:0.5.04

File | Edit Operation  Wiew

Select Madel, ..

. keyPad Keypad display
v Ladder

Clear Comments Either select the HMI / Text option or click on the button in

Find. .. the menu to open the Screen edit menu.
Replace. ..

HMI Texk. ..

Symbal...
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— x Imsert timer
cors ™A Hi |Hz |H3 |He |H5 |HE |H7 |I—L|_"! / counter /
RTC/
i mer [ ]
4 line by 12 —» | IMO e <— Analogue
character P R E C I S I U N Counter I vl presets and
display CONTROLS re [ =
current
Display feature 1204720040 | eeao | 2] values
for coils —» Dizplay v Unit [ ot 2tats Clear
Analog Dizplap Set .. I ! I jv 4' Preset values
Scale the /,_phme Tr—) I can be changed
analogue 02084526444 Add | w[ =l —— | by through the
display / et inpur s}(;reen by Esmg
the arro eys
!--u$%s-()*+.—./nlz34svmﬂ-\ v
Telephone :<=::-?EIAECDEFGHIJKLMNQPQRSTU\\ )
number YRXYZI< TE_"abedefuhiikimnop Insert Coil
: frstuywx¥zel|dmoiiaiiédaceiii status
Click on the NG TELZAENY OO0 0000TOfnRF~2amzAr The coil £
characters you 23k PAOTANFII I OREYSFUT LR e bs.tams o
wish to enter ZINEINER 2aXER1TIV L0730 interna h” can o
BY<>1 v EAREG o - ~—2 L i LA E altered t roug the
screen by using the

arrow keys on the

1ISmart
Hi I Text X
With the display
H1
20 0 580 50 FLlL! options ticked the
CT1=H#8848 Seo Timer | T1 Cument hd timer / counter and
TI=HHHH# Sec Counter - coils status is
) Mi=H## RTC > given the default
?mtfl)llay N M2I=Hut Analog - identifier, T1, C1,
caturcs . . Coil Statusg
. v Dizplay [+ Urit Clear M1 etc, and the
ticked Analog Display Set ... | ! :|v Q HMI line is used
Phare Number M |M2 :I' completely.
Add b - Cancel

Hil Tt

With the display
H |2 Ina [He Tes s Jor Jeslel | ooons not ticked

HT14#8 run ™ -] | the timer / counter
Curr#+HT]H## Couter | -] | and coils status value

X

Display Moior #MI ric | = | isonlydisplayed. A

features START HI?2 &nalog I—L| l.lSGI' qeﬁned

not ticked F¥ I Dy I ni Coil Status . identifier for T1, Cl1,
Analog Dizplay Sef . | L2 :|v ﬁ Ml etc, can be

Phone Mumnber M M1 :lv entered’ thIlS h;l\ill’lg
Add % - Cancel more meaningiu

screen to the user.
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Precision Controls

Q) iSmart
0010 IUn Poﬂ
| S
START  OFF QOA

SMT-CD-R20

When input 1 is energised function block HO1, will energise and the message
Stored in H1 will be displayed. When input 1 is Off, the function block HO1
will switch Off and the screen will go back to the main display.

Input 1 =witche= on H1

Inl Hol

The HMI screen can be seen in simulation mode when programming in Ladder by
clicking to view the Keypad option.

—— B0 |

DC 24V Input §xDC, ( A1,A2 010V )

M iSmart
10 Voﬂ
| Su®
02084528444 QOA

SMT-ED-R12

Output 4x Relay/8A
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ISmart Communication Functions — Ladder

In the iSmart range there is a 20 I/O module with in an built RS485 Modbus
communication port. All of the iSmart range can also communicate with the IMO
range of HMI’s, through the Loader port.

The communication capable iSmart (C-type) also have two IMO protocols for inter-
communication between iSmart’s; Remote I/O and DataLink. The iSmart can also be
a Modbus slave, for further information on Modbus communication, please refer to
the iSmart Communication manual

Remote I/O

TS Slave

® Set to be master in iSmart ® Set to be slave in iSmart
parameters parameters

® User program valid ® User program not valid

® X =slave input ® Input = X coil of master

® Y =slave output ® Qutput =Y coil of master

® Master has a program, slave does not require a program

* Expansion modules invalid

® Remote /O, expansion addressing becomes the slave addressing
®* Max 40 I/O: (2x SMT-CD-R20)

® | Master and 1 Slave only

® Set parameters, i.e. One to Master (M) and One to Slave (S) and
turn off and on before using.
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In the programming example below I1 on the master iSmart switches on the first
output on the slave. X1 from the slave switches on the master’s first output.

Brief Exsmple of Remote IfO
ool .
I1 from Master switches on slaves output Tl
Z1 input from slave switches on Masters output Q1
I1 Tl
O
il ol
O
oo4
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iSmart Data-Link

RS485 port, Modbus protocol with a Baud rate = 38400/1200m.
SMT-CD-R20 / -T20 models only.
Additional Modbus module for HMI /PC.
Modbus module is isolated, where as the SMT-CD’s are not.
Modbus slave only.
Maximum number of stations = 8.
Max number of data transmission is 64 words:
0 7*8 points received from w1~w64 per station.
e Unlike the Remote I/O communication example, each station has its own

program.

Can slave Inputs (I), Outputs (Q) or Internal latches (M) but must be of all same type.
For receiving station to receive the data must be sent by the desired Station. Define
the start point and size of packet for transmission (maximum of 8). Each station ID
must be set in the following order: Station 1 to be IDO, station 2 to be ID1 and so on
through to 7. Each station is assigned a transmission (Link) Word (8 bits). Each
station can have a maximum of 8§ communication link relays. When programming, the
communication Relay (Link) must have timing, i.e. an on/off pulse connected to
enable (cannot tie high!). The same station can send and receive different data but is
limited to 8 words. IDO uses 1st 8 words; ID2 uses next 8 and so on till ID7 with w57-
w64. The wiring is a daisy-chain connection, i.e. A to A to A; B to B to B and so on.

Therefore to get data from station 2, the program must have a send command where it
puts the data into words w9 — w16. The station then wanting this data must have a
receive command to receive w9 — wl6.

1Dn

64
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1 A\ 8 9 16 57 \ 4

e Setup a Send parameter and a Receive Parameter
e Same station can Send and Receive
e IDO uses 1™ 8 words, ID2 uses next 8 and so on till ID7
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Three iSmart Example

T2 in program 1 is a flash timer which switches on M1 and Q8 (just for indication).
M1 is sent and received by Program 2. M1 in program 2 is then used to switch on Q1.
Q1 is then sent by program 2 and received by Program 3. Program 3 stores Q1 in M1,
which is used to switch on Q1 in Program 3.

Due to the different timing transmissions the outputs on the three stations come on at
and stay on for different periods.

Station ID = 0, Program 1.

Link program 1
oot Station ID = 0
Sending M1. i.e. Put M1 onto Wl
Transmit every 10s [(T1) Ml ﬂashes on and Off
TZ
ons O_ every 2s.
TZ Ml
|
003 1| (O
]
oo4 _O_
Tl
005 Of
Tl
006 4| | | 1
| 1{ mo1-01
g jd FLl
[
c | = | & B L | N
—8elect Coil HO.—————— —Output Type —— Lll’lk relay = 1
fe - [ pezet M —
| 1 - {1~ Ode - 1 (Send)
- |7(‘ gec B
— Function
Maode Il 'I (1~}
Send
Sending coil MO1
P e Sending just 1 coil
ol - il
(out of a max. 8)
Select 1~8: Il 'I
From IHDl—Dl j To |m01—01 j To W01 (assigned
viaID = 0.
Direction Set Beset Input
’7C0nt.act.| vII ’7C0ntact.| vl I

0E I Cancel |

Station ID =1, Program 2.
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LINE PROGEAM Z. Staktion ID = 1
001 Zending Q1 (Ll), Reciewving M1 (LZ).
At timing interwvals of 10s (Tl and t1)
Feciving M1, which switches on Q1
T1
O
M1 1 .

003 6_ M1 switches
on Q1 which is
sent to

t£1 LZ 3

004 O_ program 3.

Tl L1
005 O_

Station ID 2, Program 3.

LINE PROGRAM 3. 3ITATION ID=Z
001 Reciewving 01 (L1} at an interwval of Z0s (T1)
Recieves w3 [Q1 frow progrsm Z) puts it to M1
Tl
ooz O_
M1 Switches
T1 Il on QI.
003 O_
Ml 21
O
Edit cuntac,.-'cuil ) ) x|
c | = | = | & L | 4]
—8elect Coil NO. ————— ~Output Type——
{* —[ (" Becet
. L (RS x| il~3)
Link relay 1 P £ see O p
—Function
Mode IZ "I [laZ )
. Receive
Mode =2, receive
Coil NO_: |MO1 -

Belect l~8:|l 'I
From IIlIDSl—DS j TolHDl—Dl j

Receiving 1 bit from
w9 and storing in M1.

Contactl vl I Contactl vI I

(u) 34 I Cancel |

’—Direction Ser ’—Reset Input
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Program Simulation

SMT-Configurator has a powerful simulation function available in both Ladder and
FBD programming environments.

[s

This is a powerful tool that allows the programmer to test his logic design without
requiring any hardware.

Simulation Tools

The simulation function has 4 tools bars to replicate all possible inputs to the iSmart.

I: 2 4 5 @& —analog 1 ——— —hnalog &
o|ofol| ol On
% |x |x |x DEf I o.oo w O I o.o00 W
9 A B C -
St I % I S T
o fxfx fx DEL

M: & —Ainalog E—————

—hnalog &

o.00 W 1))
G II:I.I:IIIITJ

o _}l _| +| OFF

x 0Off —:=-| —| +|

Off High Speed Inpu —Analog 7T—

rIl Input Walues-— Ii
:1 2 3 4 B & o.o00 W
|_||3||£||£||3||3|nn I 000001 IIIII-I o
% Fxlkxlfx])x O£f
OFF '}l - +|

La]

ol

oo
B
Hh

X

o
i

—l_bv?lcl_.n-
?lc-_b:l?lc-_r.n

o
i

Nll:l = Nll:l o0 Nll:l - Nll:l w0 KMo
Nll:l L] Nll:l Lin} Nll:l %]
Mo

oo Tl w 5] - | Tl w B e

-1 Ko

|

8 3 AL E C

e i
x 0= b= Jx |x Jx 0ff —hnalog &2
rIZ Input Walus—
I o.o0g v
oooool on -

=

i

Digital inputs orE j J j
& memory. o

High Speed Ane\lfue

Inputs Inputsg
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Simulating a Ladder Program

By clicking on the simulation button, the function will run and the toolbars will
appear.

o
Sirulakor

[N
Car counter

it}
o7 3
] mz{ ooooo:
in ent 000020 e
Mz <1
I Z 32 4 £ ©&

8 9 LE C 51 ?

I%II%II%II%II%I bes Oﬁ Function

2 3 45 6 H1 coil status.
=]

g d,
Foooooﬂn
ilxxxxxljff out cnt
7
o
x
1

Live lines, inputs and contacts will appear in Green. Non-live lines, inputs and
contacts will remain unchanged (blue). By clicking on the Function coils, their status
can be shown, with the current value in pink and preset in black.

In ladder programming it is also possible to simulate the keypad entry.

—, BUAED,

DC24¥  Input 8xDC, (A1,42 0-10¥) || L, f
i = 9
IWN0) i Smart Analog 1/ 0-10%

=0 Tt | 858
OFF = LA . T
AV4 [55-

Analog 20 0-10%

rIZ Input Value — SMT-ED-R12

oooool I o Output 4% Relay/8A

OFF

et

e i

@ @ @

To exit the simulation, click the quit button. EI

| Quit
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Simulating a FBD Program

Precision Controls

The simulation feature is very similar in FBD, it has the same tool box options
however the input status tool is slightly different with having an output indicator.

o.oo0

ehocet e s e e
l1 23 456878 94E8BTC
I [HIE][HHH (1| (4 (4 2. 1 0
Q
x [0 @13 © [ 3] @0 E 6 [ —
¥ (XK RIEIEKIRRR R l
l1 2 3 45 68 7 &5 %9AEBCT0DETF Lo
u | ()] [ [ [ 206 E @ B
w [ @[] 4 [ [ 3] 200 E @ B a0

—analog 1
o.00 j on
\l OFF

—analog 2

ID. i) j on
\'_ o

FF

x|

x|
iw Analog 5——
3|
0.00
=
J—
—analog 6——
=1
=
J—
—analog 7——
0.o0 =
=1 boze coumit Qo2
f— Ell
—analog §—— fa) B
0.o0 =l
. =
} mode: 2
Conmiter: 2
Carr Wahae: 0
Pre Vale: 20

Once again the live wires and blocks are in Green. Below the function blocks, written
in Blue can be seen the current value and preset values.
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Uploading and Downloading

Now that you have written a program you will need to download to an iSmart. Before
download or upload is possible you need to connect the iSmart to a PC (or PDA)

Connecting the iSmart

First the cable needs to be connected to the iSmart before powering up the iSmart.

iSmart
PC/PDA
Power
Inputs
‘o diissses
- e i I ]
BE raw ey g LA TR cerom
100} ]
Programming
port
Outputs | __—W

Then using the iSmart Configurator software link the iSmart.
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Operation Wiew  Help

[Manitor
Sirmulakar

Fun | Chrl+R.
v Stop ! Chel+T
it T+

Read
Wirite

RTC Sek...
Passwoard. ..
Language. ..

Module System ek,

Precision Controls

In the operation menu, select the
option: Link com Port...

A selection box will appear to choose
the desired comm. port on the PC for
the serial port.

Link Com Port |

{* COM1 PORT " COM3 PORT

" COM2 PORT (" COM4 PORT
/ Link | Ustivk|  Close |

The program now begins to search for the connected iSmart with the matching ID

number.

Please Wait a Moment !

Monar Detect 15mart ID =2

[

Cancel

If another program is using the serial port and hasn’t disconnected from it then this
error message will appear. Try closing the other program and restart the link

procedure.

x

1 J COM1 Fort is open Fail

Once connected further options will be available, i.e. Monitor, Upload and Download.

Not connected

Connected

@I@;I*ﬂwte

Monitor Read /
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Writing to the iSmart (downloading)

Using either the write button or option in the online menu we can write the program to
the iSmart.

|Operati-:un Wigw Help

| m|@fwlpla Vi
Manitar
¢ Simulator
If the iSmart has been programmed in _
FBD or in Ladder and you would like to - Rum! Chrl+R
download a Ladder or FBD program. The v Stop ! Chr+T
configurator software will prompt you to Quik Chrl+G
check whether or not you want to change
the iSmart to FBD or Ladder - Read
programming. | Write
RTC 3et..,

A Password...

9 — Language...

\t/ Do you want ko change the module edit for Ladder? Module System Set..,
Yes | Mo | Link, Com Port. ..

Click yes if you wish to continue.

The program will then begin to download all the parameters to the iSmart.

Wate Data Link Fanetion To Module.

will go through all
available functions and
then complete.

]
The Configurator software
. HINNNENNENNNNNNRNENENN] | .

Yes Mo |
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Read from the iSmart (uploading)

If the iSmart already has a program in it and you want to make alterations to it using a
PC, then you will need to upload the program.

Select the Read option or button.

|O|:|erati|:|n Wiew Help
Manitar Connected

, Simulatar @l@l Hunl al Ml}%l%l

R | ChrlH+R
v Skop | ChrHT

ik ChrH-G

e Read /

Wrike

RTC Set...
Fassword. ..
Language...

Module Syskem Set...

Link, Comn Paort,

Just as with the Write function, the Configurator software will read in all available
functions.

Eead Data Link Fanction...
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Monitor

The last connect option is to monitor the program. This function will allow you to
track the progress of the iSmart program whilst the machine is running. This is a very
useful tool for debugging the program.

Operation  Wiew  Help

e ]

Simulakor

Run !
v Stop !
ik

Chrl+R.
ChrT
ChrC)

Read
Wrike

RTC Set...
Password. ..
Language...

Module System Set, ..

Link. Cam Part, ..

I: 3 4 & &

1 Z
e
% fx bk fxfx fx DEf

78 % A B C

SRR,

M:

H:
olo|olololofln
® fx Jx )= Ix |z Off
7 8 3 LB C

il

oL

0oz

ooz

oo4

oos

006

oo

oog

Connected

Monitor

- g7 - display - analogue reading
an analogue walue and display on screen

‘F@E@@Eﬁ

Al
A2

{

3
0o.oov
00.00v pzl

00.50v

When monitoring, the live lines will be purple in colour and the input status toolbox

will appear. Inputs cannot be forced on, but internal memory bits can be. By selecting
the function blocks, shown above with the green box highlighting G1, it is possible to
monitor the function blocks.
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ISmart Tutorials

Now that we have gone through the various functions in both ladder and FBD, it is
time to put what we know into practice. This next section has two programming
tutorials.

ISmart Programming Example 1: Greenhouse

Design an automatic control system based around the iSmart Intelligent Relay to
manage the environment of a greenhouse.

0-10V input

¥R ot

I1I— <01 wo“
3>

DC20 I SxDC, (ATAZ B-10V ) |

I LY

1
INIO iSmart Green House &OA

The plants in the greenhouse must be watered three times daily. There are two IMO
Jaguar drives which control two pumps supplying the plants with water. They must
not come on at the same time.

If the greenhouse gets too hot then a cooling fan must be switched on. Likewise if the
greenhouse gets too cold then the heater must be switched on. The fan and heater

cannot be on at the same time.

The water sprinkler must not switch on if the door is open and the iSmart must display
if either of the two windows are open.
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iISmart Programming Example 2: Car Park

Design an automatic control system based around the iSmart Intelligent Relay to
manage the automation of a small city car park.

Out
O] i Samare
i ] e
il [N+ Alarm reset

INICO ISmart Car Park
1
In

The maximum capacity of the car park is 20 cars. The entrance is separate to the exit
at which there will be barriers. The entrance barrier will rise when the driver has
pushed the entrance button and there are available spaces. The exit barrier will rise on
the car approaching and having settled an appropriate fee. The exit barrier will
automatically rise when there is a fire alarm, the entrance gate will not open and the
bell will sound.

To reset the fire alarm the car park attendant must use a key.

There is no one correct solution to any programmable device solution but please find
our solution to the programming tutorials in the Solutions section.
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Greenhouse Program

001

ooz

0oz

004

0as

0ade

oo

oos

oao

Training program 1: Automatic Green House

Temperature Controlled &£ Water plants three times

daily.

Beal Time Clock relays for the watering

Precision Controls

Lan]
ECP::I
= =
H
[y

]
[

=
23
H
[

"gl:l
&
=)
(%)

:
'R
H
=

Fump? T2
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010

011

o1z

013

014

015

0l

Pump 1. Watering System

80

Rl il 2l
I O
|
Pumpl T1 Door Puwp 1
RZ
Fumpl T2
R3
Pumpl T3
Fump Z Watering ZSystem
R4 il Q2
/ O
|
Pumpd T1 Loor Pump 2
=]
Fump? T2
RE
Pumpsd T3




018

019

0zo

01

0zz

03

0z4

025

0Ze

Window Cpen

Precision Controls

Iz i3 H1
Window 1 Window 2 Display
I3 iZ HZ
Window 2 Window 1 Display
Iz I3 H3

Windomw 1 Window 2

Enviroment Tewmpersture Control

Qa

Too Hot

(‘).ﬁ

Too Cold)

=1 o

Too Hot Too Cold Fa
52 ol

Too Cold Too Hot

9@”9@

Heater
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Car Park Program

iBmart Prograwaming Example: Car Park
ao1 Swall city car park for 20 cars.
With seperate entrance and exit gates.
Fire alarm with manual reset
ooz fire alarm system
I4 K]
003 ®_
fire! fire lat
IS M3
004 @_
reset al fire lat]
005
one Car counter
M1 cl
oo7 O_
in ent car couny
Mz
oos
out cnt
=1
O
MAX cars]
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011

01z

013

014

015

O1e

o017

Precision Controls

1
I

MAX Ccars

Carpark entrance

:

Il gl 3
H { [
I I I

car pres MAX cars fire lat

|

gate del
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018

01e

0Z0

021

02z

0Z3

0z4

025

Carpark exit

I3 Md
o=
paid
TZ Md
(D—
IZ M4 Tz
| O
|
car exit
Mz
out cnt
TZ o
exit gat
M3
fire lat
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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 B450 2274
Email: imo@imopc.com

Web: www.imopc.com

e

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@imopc fr

Web: www.imopc.fr

Rl

IMO Deutschland

Fiir weitere Einzelheiten

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

imo@imopc.com

Ll

IMO lItalia

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

DRIVES

L |

IMO Canada

Unit 10, Whitmore Road
Woodbridge, Ontario.
L4L 8G4 Cananda

Tel: +1 905 265 9344
Fa:+1 905 265 1749

Email: imocanada@imopc.com

Panel Meters
Relays

Signal Conditioning
Sockets

Timers

Transformers &
Powier Supplies

v

S50 2001

315,

Cam Switches Drives Data Acquisition & Control Lightguards Jaguar VXM 0.37-500kW Audible devices

Din Terminals Itelligent Terminals/HI 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 programmers
Enclosures Photoeledric Switches Limit Switches LEDs & T seq. displays
Feldbus remote 10 PLCs Photoelectric Switches FCE Terminal blocks
Isolators & Switch Fuses Proximity Switches Progimity Switches All IMO products are tried, tested and approved Relays - automotive
MCE & RCD Temperature Controls PLCs to relevant international quality standards Relays - power

Mator Circuit Breakers Signal Conditioning Relays - signal

Motor Contral Gear Temperature Controls Switches
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