Precision Controls

PLC Training Manual

G-Series Basic PLC Training

IMO Precision Controls

1000 North Circular Rd

Staples Corner

London

NW2 7JpP

Tel: +44 (0) 208 452 6444

Fax: +44 (0) 208 450 2274

Email: sales@imopc.com or applications@imopc.com
Web: www.imopc.com



Precision Controls

IMO Precision Controls
1000 North Circular Rd
Staples Corner

London

NW2 7JP

Tel: +44 (0) 208 452 6444
Fax: +44 (0) 208 450 2274
Email: sales@imopc.com or
applications@imopc.com
Web: www.imopc.com



Precision Controls

G-SERIES PLC RANGE 1

[y

RANGE OVERVIEW

PART NUMBERING 6
INSTALLATION OF IMO GMWIN 7
INTRODUCTION TO GMWIN 10
STARTING A NEW GMWIN PROJECT 12
NAVIGATING GMWIN 15
SETTING UP THE PC CONNECTION FOR PROGRAMMING 16
GMWIN MENU’S 18
PROJECT MENU 18
PROGRAM MENU 18
EDIT MENU 19
VIEW MENU 19
COMPILE MENU 19
ONLINE MENU 20
TooLs MENU 20
WINDOW MENU 20
HELP MENU 21
PROJECT TREE 22
PARAMETER LIST 22
LIBRARY MENU 23
OUuTPUT WINDOW 23
ADDRESSING IN A G-SERIES PLC 24
MEMORY ALLOCATION IN G-SERIES PLC 26
BITS AND BYTES 27
LADDER PROGRAMMING RULES 28
VARIABLE DECLARATION 31
TIME VARIABLES 33
BASIC LADDER LOGIC 34
INPUTS AND OUTPUTS 34
INPUTS 34

OUTPUTS 35



Precision Controls

BOOLEAN LOGIC 35
LATCHING CIRCUITS 36
FLIP / FLOP CIRCUIT 36
LADDER PROGRAMMING EXAMPLE 37
BASIC FUNCTIONS 41
MOVE FUNCTION 42
ARITHMETIC FUNCTIONS 42
ADD FUNCTION 43
SUB FUNCTION 43
MUuUL FUNCTION 44
Di1v AND MoOD FUNCTION 45
BIT FUNCTIONS 46
AND, OR, XOR FUNCTIONS 46
SHIFT AND ROTATE FUNCTIONS 48
COMPARE FUNCTIONS 48
LT, EQ, AND GT FUNCTIONS 49
FUNCTION PROGRAMMING EXAMPLE 51
BASIC FUNCTION BLOCKS 61
TIMER FUNCTION BLOCKS 62
TOF, OFF DELAY TIMER. 63
TON, ON DELAY TIMER. 63
TP, TIMER PULSE. 64
COUNTER FUNCTION BLOCK 65
CTU, UP COUNTER. 65
CTD, DOwWN COUNTER 66
CTUD, Ur/ DOWN COUNTER. 67
FUNCTION BLOCK PROGRAMMING EXAMPLE 68
MULTIPLE-SOURCE PROGRAMMING 74
GLOBAL VARIABLES 74
MULTIPLE LD PROGRAMS 76
SUBROUTINES 78
DOWNLOADING AND ONLINE OPTIONS 80
COMPILING AND BUILDING 80
GMWIN SIMULATION 81
DOWNLOADING 83
BASIC COMMUNICATION 86
G7 PLC COMMUNICATION DIP SWITCH SETTING 88



Precision Controls

PROGRAMMING TUTORIAL EXAMPLE — WASHING MACHINE 90
SPECIFICATION 90
MACHINEI/ O 90
WASHING MACHINE CYCLES 90
THE PROGRAM CYCLE 91
BEGINNING TO PROGRAM 91
1. WHITE WASH OR COLOUR WASH IS SELECTED BY A ROTARY SWITCH. 94
2. WHEN THE LID IS CLOSED AND THE START BUTTON IS PRESSED, DETERGENT + WATER
ARE PUMPED IN FOR 1 MINUTE 97
3. THE DRUM ROTATES FOR THE SPECIFIED WASH TIME, DEPENDING ON THE TYPE OF
WASH SELECTED. 99
4. THE DRUM IS DRAINED FOR 1 MINUTE. 100
5. FRESH WATER IS POURED IN FOR 1 MINUTE. 100
6. THE DRUM IS ROTATED FOR THE SPECIFIED RINSE TIME, DEPENDING ON THE TYPE OF
WASH SELECTED. 101
7. THE WATER IS DRAINED FOR 1 MINUTE. 101
8. THE DRUM IS ROTATED FOR THE SPECIFIED SPIN TIME, DEPENDING ON THE TYPE OF
WASH SELECTED. 102
9. THE LID OPEN LAMP WILL OPERATE IF THE LID IS OPENED, AND THE WASH SEQUENCE
CANNOT START. 102
10. IF THE LID IS OPENED AT ANY TIME DURING THE WASH CYCLE, THE CYCLE IS
SUSPENDED AND ONLY CONTINUES WHEN THE LID IS CLOSED AGAIN. 103
COMPILE AND BUILD THE PROJECT 105
SIMULATE THE PROGRAM 105
DOWNLOAD THE PROGRAM TO THE PLC 106
TUTORIAL 1 - IMO GREENHOUSE 109
TUTORIAL 2 —IMO CAR PARK 110
TOPICS COVERED IN THE ADVANCED COURSE 111

IMO Precision Controls

1000 North Circular Rd

Staples Corner

London

NW2 7JpP

Tel: +44 (0) 208 452 6444

Fax: +44 (0) 208 450 2274

Email: sales@imopc.com or applications@imopc.com
Web: www.imopc.com






G-Series PLC Range

Precision Controls

IMO’s G-series PLC range covers the complete scope of automation potential. Within
the IMO PLC range there are three levels. What determines these levels generally is
the users requirements for the application such amount of I/O required. The IMO
range begins with the expandable brick type PLC, the G7 series. To the compact, slot
and rack in the mid-range, the G6 series, through to the high-end G4 series. From the
10 I/O brick style G7 to the 1024 I/O Multi-rack and slot G4 PLC, IMO have got it

covered!

The complete G-Series range is programmed through the IEC61131-3 compliant
software. This is a windows based program allowing the user to program in Ladder
diagram (LD), Sequential Function Chart (SFC) and Instruction List (IL).

Range Overview

G7 G6 G4
Power Supply 110/230Vac or 24Vdc 110/230Vac or 24Vdc 110 Vac or
(E-marked for vehicle low (E-marked for vehicle low 230Vac
voltage (12V) operation) voltage (12V) operation) or
24Vdc
/0 Up to 80 Up to 384 Up to 1024
Analogues Two analogue modules: G6F-AD2A 4 analogue G4F-AD2A 4 analogue inputs.
2in, 1 out. inputs. Selectable, 4-20mA, | Selectable, 4-20mA, 0-20mA
Or 4 in. 0-20mA or 0-10V or 0-10V
G6F-DA2V voltage input G4F-DA2V voltage input
Voltage or Current G6FDAZ2I current input G4FDAZ2I current input
selectable.
Comm. 2 inbuilt RS232 user RS232 and RS485 options. | RS232 and RS485 options.

configurable ports. RS232
and RS485 options.
Modbus, Profibus (slave),
DeviceNet (slave) FNet,
RNet (IMO comms). User
defined comms.

options

Modbus, Profibus,
DeviceNet, FNet, RNet
(IMO comms). Ethernet.
User defined comms.

Modbus, Profibus, DeviceNet,
FNet, RNet (IMO comms).
Ethernet, User defined comms.

Expansion Up to 3 maximum but only
2 of the 1 kind. L.e. 2
analogue modules + 1 relay

Maximum rack size of 12
slots.
Non-expandable.

Maximum rack size of 8.
3 expansion racks of 8.
Totalling 32 slots.

module.
Additional HSC, RTC module, 7k 17k steps. Dedicated MPU | 32k steps. Dedicated MPU
features steps, addition memory 0.5us. 3-axis open loop 0.2ps. Floating-point maths &
module & built in PID. position control module. 3 USB programming port

options of CPU.

option. PID module with 8
separate PID loops.

Programming GMWin. IEC61131-3
(LD/IL/SFC)

Software

GMWin. IEC61131-3
(LD/IL/SFC)
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GMWin. IEC61131-3
(LD/IL/SFC)
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e All of the IMO G-series range uses the same programming software, the
IEC61131-3 compliant: GMWin.

e All the PLC’s can be interlinked and share data within their own dedicated
network.

e The slot and rack PLC’s are modular and very variable. They can be specified
to meet the application more precisely.

e The I/O count doesn’t include the remote I/O units. A maximum network size
of 64 stations, with each possibly having 32 points. (I/O = 2048)
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The IMO G7 is a very compact block style programmable controller offering
extremely high performance. It is ideal for all applications from process control to
machine control

Up to 80 I/O

High speed processing 0.5usec per step

Memory capacity 68K bytes

Conforms to elements of the IEC61131-3 (IL/LD/SFC)

Built in PID, interrupt, pulse count and input filters

High speed counter input 16kHz, 8kHz two phase

RTC option and memory module options

Fieldbus options FNet (master/slave), DeviceNet (slave) and Profibus (slave)
Two built in RS232 serial ports one dedicated the other user configurable
Two analogue modules: 2 / 1 analogue i/o or 4 analogue inputs

Analogue potentiometer module

10 I/O expansion module

RS232 and RS485 option modules

Uses the same programming software as G6 & G4 (GM-WIN)

Conforms to CE and UL
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IMOE&Q

The IMO G6 is a compact modular programmable controller offering extremely high
performance. It is ideal for all applications from process control to machine control

Up to 384 1/O

High speed processing with dedicated MPU 0.5usec per step

Memory capacity 17Ksteps

Conforms to elements of the [EC1131-3 standard (IL/LD/SFC)

PID control, computer link, high speed counter and RTC CPU options are

available

Fieldbus option 1Mbps (FNet), DeviceNet, and Profibus options

e Computer link module for linking up to 32 PLCs to a computer, or to other
devices by easily configuring user protocols

e Wide range of digital and analogue I/O

e High speed counter module

e Conforms to CE requirements
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The IMO G4 is a modular programmable controller offering extremely high
performance. It is ideal for all applications from process control to machine control.

Up to 1024 I/O

Very high speed processing with custom gate array 0.2usec per step
Memory capacity 32K steps

Conforms to elements of the IEC1131-3 standard (IL/LD/SFC)

Many special function modules — PID, Analogue timer, High Speed
Counter, Positioning, Interrupt and A/D and D/A modules

Wide range of communication options — ENet (Ethernet), FNet Fieldbus),
Cnet (Computer Link), DNet (DeviceNet) and remote /O

Conforms to CE requirements
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Part Numbering

At IMO we use an understandable part number where each element has a meaning
and is reused through out the part numbering system, thus making it easy to put

together product requirements

G7 Base models:

R
T

G7 Expansion modules:

//

—Relay o/p

— Transistor o/p

GM7-D

Y
/0
10
20
30
40
60

T

(/DC—-E)

DC-24V DC power

DC power supply. E
marked for
vehicle
applications

(-E)

o DR -Relay 10A -1/0
E — Expansion digital I/O DT - Transistor 2A -4A/D
F- Special function units AD - Analogue HA -2 A/D. 1 D/A
L- Communication units AT - Ana pot EB - RS232
CU — Comm. link EC -RS485
RT - RTC EA - Comms
DB - DeviceNet
PB - Profibus
RU - RNet

G4/G6 CPU, Base and Power models: GM

G4/G6 1/O modules: _
4-G4 I - Digital Input
6—-Go6 Q - Digital Output
F - Special function units
L - Communication units

CPU - CPU
PAF - Power AC
PDF - Power DC
B - Base

\
RY2A -16 Relay o/p
D22A - 16 DCi/p
D24A -32DCi/p

A21A —230 AC1i/p
Al11A - 110 AC input
AD2A -4 Analogue i/p
TR2A — 16 Trans o/p
TR4A — 32 Trans o/p
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CPU A — Standard
B — A + RS485 port, PID, RTC
C — A +HSC, PID
G4 C — Floating-point maths

Power A — For use with Standard 1/O

B — For use with analogue I/O
C — For use with 12-slot rack

Base 04,06,08,12 M

EUTB - Ethernet
CUEC — RS485 Comm.
CUEB — RS232 Comm.

Plus many more options
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Installation of IMO GMWin

GMWin can be obtained on the IMO PLC Software CD or can be downloaded from
the website: www.imopc.com free of charge.

To install double click on the icon GMWIN4.exe and follow the instructions.

g a4

InstallShield Wizard

Grw/Ir 4.0 [Engizh) Setupizs prepaning te InstalShied e
Wizard, which will gude you thiough the ezt of the zetup
procezs. Pease wai,

Cancel

A dialogue box showing the welcome message appears. It is required to exit any other
windows application programs that may be running during the installation of
GMWIN.

Welcome to the InetallShield Wizard For
GMWINA.O

The IrtalShisld® wizard vl inslal Gibed a0 on you
compoker. Toconlinug, cick Mest.

MHext = Cacel

Click Next to move to the next screen.
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Choeose Dedination Location

Select folder whers Setup wlliretal fles.

Setup wilinstal GRwM 4O in the falowing folder.

Tairetal to thig toldar, dick Mest Tonzidl o @ ditferent foldar, dick Bromes and gelect
aroiher foder.

Destwizhon Frider

GR35 Biovge...

¢ Heck bl = Cencel

Select the destination folder for GMWin to be installed into. If [Browse] is clicked

then a dialogue box will appear for the path to be inputted. Select the path to install to
or manually write the path in the box and click [OK].

Flaase chooee the inatalation loldar

Directories:

1 = Growein (2] =]
[ Ginwain
#] Lagitech
[#-"1 Lpagent
[+ My Documenis
] office20000]
- ofice2000Z)
0 ple
#0 Prreg =l

ok | Conenl |
After selecting the path to install, click [Next].

Chooze Deztination Location
Sakect fobdzi whee Seluo Wl indal fikes

Setup el isal GMWIRE Din e falowing foldar,

Ta wazkal ba (khis Fader, click Med Toiratallko a dfiersrt falder, click Brovsee sad seleck
ancier Folder.

[ ezinahan Folder
CAGRWIN 4 Biowze...

Ireetalshizd

After confirming the path to install into, click [Next] to continue.
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GMWin will then begin to install on your computer, in the directory specified.

gt aling:

When the install is completed, it is required to restart your computer. You have the
option to restart your computer now or later from the following screen.

InstallShield Wizard Complete

The IngtalShisld \Wizaid bae successfuly instelled Ghiwk4.0.
Before pou car use the program, pou must resta youw

compLlel

% *ag, | wanl bo restarn My COMPLEST noW
™ Mo, | wil reskart my compubar laber,

Aemows anp dzks fom thar dives, and then clek Finzh to
complete sshup

I

Now that the installation is complete and after you have restarted your computer, click
on the GMWin icon to start programming.
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Introduction to GMWin

GMWIN is a programming and debugging tool for the full range of G-Series PLC’s
(G7, G6 and G4). It is an [IEC61131-3 programming compliant environment and with
three different programming languages, IL, SFC and Ladder.

Gommand |

Nu. ..

|Instr2£tion [Input ...

[variable

_1oN START ii N IEGT_INIT

Row D — ! -
T A | p
Row 1 r T8 +%10,0,0 T4 10,1 |p
3
Row 2 3N0.3.0- N OUT- #0M0.3.0 53 N IACT_1 | 54 | N lACT_z e
T2 AGTI_OK 15 AGTZ_0IP
Row 3 B
BBB G
Fow 4 | :?
e L1 ! 1z
Fow & — 52 N ACTa i
SHITCHE LAMRZ s
Row B o = «Fﬂ ACT3_OK i

Ladder

SFC

IL

Programs can be created with clear symbols for easy understanding and easy to follow
menus to create functions and variables alike.

W30

Add/Edit Variables

Yariahle Mame : I SWITCH4
—Variahle Kind

wariahla Kind - fvar =
—Data Type

]
=

Memary Allocation

+ Elementary : + Auto
" FB Instance : " Assion (AT
WORD
C Aray (0, | j OF | DWORD |
LWORD ||
SINT |
—Initial Yalue IMNT
DINT
| LINT It Atrays- |
USINT
UINT hd
~ Comments

“MLo8
AAA
#Iue.8.8

Diga
Digaa

“Que. 5.8

GMWin complies with the standardising of expressing direct variables by I, Q, M
(Input, Output, Memory). The allocation of program variable memory is carried out
automatically or by the user designation. Various data type and kinds can be selected
to match the variables requirements. It is also possible to set the initial value, and add
documentation to every function, function block, constant and variable.
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The IMO G-Series is a Project based PLC system. In GMWin it is possible to create
several different dedicated programs in different languages to perform specific
routines and have them all related in a Project. As well as Programs there is the option
of Tasks, which can be time or event driven.

-T_!;q c:gmwin\sourcelenginelines. prj

e PROJECT = PLC Ty ! Writer : Tom Jmith
HP= CONFIGURATION (PLC) == Confiquration Nawe : UNNAMED
—@ CONFIGURATION GLOBALS ==> 3 wariables declared
—@ ACCESS VARIABLES == 2 wariables declared
HE= RESOURCE (CPTT) 0 ==3 Name : EES0

@ FEZOURCE GLOBALS ==>- 0 variables declared

@ TASK DEFINITIONS ==- 3 tasks defined

[ 1D ] PROGRAM == WELDING 1 cihvgmwindsourcelrobot.sec
.[ IL ] PROGRAM ==X IN5TL T cihguwiny sourcehrohoti, sre
@[ SFC ] PROGRAM ==X INSTZ : cihguwintsourcehrobot3.srec
[ LD ] PROGRAM ==X INGT3 with task _H_INIT : cihguwinysourcelrobotd, src

—@ COMMENTS for DIRECT VARIABLES ==> & wariahles declared
HP= PARAMETERS

2 BisIC PARAMETERS

FB 1/0 PARAMETERS

LB LINK PARAMETERS

L= INCLUDED LIERARIES

F& c:quwiny 1ibY commumi . 1£b

FEl o quwiny 1ibY remoted. 1fh

—@ cihogmwwint libhremoted, 1£b

—@ ciygmuwiny libYspecial. 1£h

A project tree is shown above that details all libraries, tasks and programs included in
a project. Project based programs make duplication and re-use of programs quick and
easy.

It is possible to not only download and monitor programs directly connected to a PC
but also for PLC’s connected in a network. When connected with a PLC it is possible
to monitor the operation, change the mode and edit online. Online editing, allows the
PLC to remain running and the program can be changed. The full PLC mode, error
state and parameters can also be read when connected.

It is also possible to create User-Defined Functions and Function Blocks. This allows
for frequently used bits of code being made into an easy to use and re-useable
graphical function block. There is also the utility to create User-Defined
Communication Protocols, thus allowing obscure and bespoke devices to be
communicated with.
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Starting a new GMWin Project

To start a new program click on the GMWin icon.

Hewlett-Hackard v
MO r

SMT Clierit 5

o ime Envi b
Q SN 4 Java 2 Runkime Environment

KGL_WE Application

Adobe Acrobat 5.0 riﬂ LET R (1 R GIWIN .0

Microsoft Office Toals 3
PMU-Editor 5

This is located in the path
that is specified during
Multimnedia * installation or you can
Movell (Common) v create a desktop shortcut.

Startup 3
WinZip b
BN roooui

m Acrobat Reader 5.0

0 HPF Inskank Suppark

Microsoft Excel

Microsoft Cutlook,

Micrasoft PowerPoink

Microsoft Word

Microsoft Word

W
D{E Panel Configuration

Manager

Paink

_n PR-050905
Sycun

(%) SMT Client

All Programs

"| Click start and then All
{ Programs

This box pops up
whilst the GMWin
program is
initialising.

Version 4

GMWin will appear, with the last project that you were working on, if you did not
close the program down. At the moment GMWin will have no project and look rather
empty, as this is the first run of the software on your computer.
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To begin a New Project, either click the New Project icon or select the option from
the drop down Project menu.

§§|Pmlect Program Edit Wew Compile Online Debug Tools Window Help |

o I x nwwg L )E B -+ (EEEME (@0 e
— & Qpen..
| Upload Project From PLC
B save
Save fs...
Close:

Import Project Bundle. ..

Export Project Bundle

Add Ttem 4

1 Area Edit...

Preview..,
Print Project. ..
& Print Program. .. Chrl+P

Printer Setup. ..

Option...

1 c:igmwin Hsourcelg?-ana-adZalg?-ana-ad2a. prj

2 chgmwin Hsourceijunair_S1ijunair_S1.prj

3 cihgmwin Aisourceimodbus_rtu_master_2imodbus_rku_master_2.pri
doih

grwin alsourceljunair_S1_busesijunair_51_buses.prj

Exit

“wspr I'.o Par... Hi]\_m..

x|

“ 4 ¢ M\ ErrorfiWarning Cross Reference )\IIO)\ Duplicate Cail )\Fmd )\ Cammunication /

Craate new praject. [Offline Il [Edit

In this first menu we can enter the project details and where the project folder is going
to be created. We must select the PLC we are going to use and we have some
documentation options.

New Project

Enter projectfile name Iﬂrst_plc_pmject

Location : I CAGMWIN $i3ourceifirst_plc_project Browse... |

FLC{Caonfiguration) name: =hlot given=

[*ou can set PLC name in hasic parameter setting page after project created. |

Select PLC type

 GR el {632 . G3

G4 4B i G4C  GE @ G7 GTU

Wiriter :

|Iewis

Comment:

Project documentation

< Back I Mext » I Cancel Help
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Define Program &

Enter program file name

UEIE =T Browse..

| win gourcenfirst_ple_project eI

Enter program instance name
INSTO

[* Instance is identifier in program memory |
Select condition for run

f¥ Scan program
o i

[* First program is registered as scan program. |

< Back | Mext » | Cancel Help |

Add Program g|
Enter project file name
Select language
" SFC + LD L . i~
Select kind of program
& Program Block .

[*First program is registered at program block. ]

Enter program comments

mare dncumentatinn|

< Back | Finizh |

Cancel | Help |

The next stage is to
define the first
program. This can be
edited later and even
removed but initially
this must be set up.

The program will
initially be called
noname.src, but to
modify this, simply
highlight the area
shown and enter a
name that has more
meaning to your
application.

Next we have to select
what language we are
going to write the
program in. The
default is ladder.

SFC, LD and IL will
be discussed in more
detail later.

There is also an
opportunity to add
further documentation
notes.

Clicking [Finish] will complete the set up process and return you to the main Window

with a fuller Project to begin programming.
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Navigating GMWin

GMWin is a “windows” based programming environment and it can be daunting at
first with the amount of information on offer. The programming environment can be
customised to your personal preference, with windows an optional buttons being

selectable.
{®]project Program Edit Wiew Compile Online Dsbug Tools window Help - |5 %
e e e e EE % % 0B X 0 Gy G EREOH S B
[variable Na[ Data Type [Memory ll[Initial Value[Variable kil Used [ C: [
=E¥l COMFIGURATIOMPLE] : UNMNAL
@D ACCESS WARIABLES : 0 vari T
[ Direct vaiable Comments: 0+ ]
=£3 RESOURCEICPUIO: RESO
[1 RESOURCE GLOBALS : Bow O )
=@ ScanPogiam
5 ] INSTDg c:hgmuin 44sou S Varlable. table' The
= ETA;:Q[:EEFW”IDNS 1w table bu11ds up as
el mvz | Programming the more variables
[0 ColdAwamm Restart e WindOW. It is are used in the
Profect - here where the program.
T ..
. ojec v ladder logic 1s La‘?def
r Row 5
ce entered logic.
| - functions
(When
. Bow 7 .
Project, parameter prcigzlalimr;nng
. ot 1n laader
& library tabs. e
Bow 39 &
7 ®wpr. |5 Par WhLin -Empmglam_name

x|
i
f\ ErrorfiWarning Cross Reference |Lls] Cuplicate Coil Find Communication /
ready QFFlirg RO,CL Edit
[ \
Output window. In this window
error messages and compile Connection status
warnings can be found
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Setting up the PC connection for programming

The most important thing to do first is to ensure that the correct communication port is

selected in GMWin to connect with a PLC. This is particularly important if you are

using a USB to Serial converter.

It is possible to locate your computers communication ports using the Device
Manager in Windows Control panel. (Control Panel: System, Hardware; Device

Manager).

s Device Manager,

File  Action  ‘iew  Help
g 2

The Device Manager can be
found in the Control Panel,

¥ g Display adapters

+ ik DVD{CD-ROM drives

+-{=%) Floppy disk conkrollers

+ g Floppy disk drives

+ {25 Human Interface Devices

=% IDE ATA[ATAPT controllers

‘i Kevboards

_J Mice and ather pointing devices

L Modems

System, Hardware.

Your IT manager should be
consulted before altering
System configurations.

g Manitaors

B8 Nebwork adapters
[ PCMCIA adapters
= 4 Ports (CoM & LPT)

(#i Communications Port (COM1)  ———
& Printer Port (LPT1)

- - [

This computer has a
serial port addressed
on communication
port COMI.

+- %% Processars
+-8), Sound, video and game controllers

4 by Twstem devices
= Universal Serial Bus controllers

|JSE Rook Hub
¥IA Rev 5 or later USE Universal Host Controller

To ensure that the correct port is selected in GMWin go to the option menu in the

Project drop down list.

4 Projeck Program Edit Wiew Compile Online Debug Tools Window Help
¢ S Mew Project...
© #00pen..
Uplaad Project From PLC
fasave
Save bs...

Close

Impart Project Bundle...
Export Project Bundle

Add Ikem 4
M Area Edit...

Preview, ..

Prink Project. ..
& print: Program. ..

Prinker Setup...

Ch+F

Option...

Make Dplmnl Manitar/Debug Dptmnl Set Folder  Connection Option ] General Dplionl

Wumber of retry :

—

Method of Connection
f+ R5-232C

" Modern
Cammunication part
" GLOFAFnetfor PC
" GLOFA Mnet for FC
" Ethernet

" USH (GMAC)

Depth of Connection
& Local

Cam1 -

\

¢ Remote 1 There is a USB
option with the G4
series CPUC

" Remote 2

Programming
port selection.
Drop down
tab

Select the Connection Option tab.
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The standard method of connection is RS-232C; this is a standard 3 wire, 9 pin D-type
connector crossover cable (KIC-50A). Select the communication port that you are
going to use from the drop down list.

The specification of RE-232C cahle connection

AR A AN AN
——————

GMW IN

Nz =TT

= o= | P523C Cable
- =]

Pin Mo, Gl 1N IEM PC)

GLOFA AC Pin Mo,
1 DCO/cn
z D T =D
3 =D T=D
4 OmR
COW/SE
DSR
RIS
TS

e R | =

Rl RI

Dha | = | |en

2
o
3
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GMWin Menu’s

Project Menu

The project menu has the options required to manage the complete project.

Project Program Edit Wiew Compile Online Debug Tools Window Help

5 Mew Praject...
#80pen. ..

Upload Project From PLC
fasave

Save As...

Close

Import Project Bundle...

Export Project Bundle
Add Tkem
M Area Edit...

Preview., .,

Prink Project. ..
é Prink Program. ..

Prinker Setup...

Opkian...

1 c:hgmwin $isourceljunair _no_drive_S2\junair_no_drive_S0,prj
2 ciigmwin Hsourcelg?-ismart-board-g71g7-ismark-board-g7 1. prj
3 ciigrwin sourceitestitest.pri

4 c:hgmwin 4isourceiblankiblank. pri

Exit

Program Menu

Chrl+P

Starting a new project, opening an
existing project, saving and
uploading from a PLC (to be
discussed latter).

Project bundles are the best method
for transporting GMWin PLC
projects. It collates all the files into
one easy to transfer MUK file.

Print options

GMWin options

Previous projects created.

This menu operates the options required for the programs in a project.

Program Edit Wew Compile Online Debug Tools Window He
‘B4 Mew Program. . Chel+h
Chrl+O

Chrl+5

#Dopen, .,

- Ensave, .,
Save fs...

Save Al

Close
Properties. ..

i )
% Local Yariables. ..

Ackion List. ..
Transition List..,

SEC Properties. ..

1 ciigmwin $sourcelfb_generationimyfunctionz. src

2 cilgmwin #hsourceljunair_no_drive_S0%inkerlock,src

A GMWin project is made
up of two types of files. A
.prj file that contains the
project information and at
least one .src source file
that contains the program
information.
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Edit Menu

In this menu there are the options to edit the programs.

J1-
-Ifl-

Edit Yiew Complle Online Debug To

! |
& cut Cirhx .

52 Copy Chl+C

E (-
-[FUM}
-[FE]-
CrkF -IPl-
Cerl+H -l

¥ Delete Del

| &4 Find. ..
%:f Replace...
| Replace Direct Variables. ., (5}
“(R)-
o Ton. -(P)-
G4 Find in Files.... -(M)-

<RET>
Chr+D

Chrl+L
Chrl+D

Delete Line
E

Insert Line
<3CAL

Insert Cell

Fa
Shft+F1
Shft+F2
Shft+F3
Shft+F4
Shft+F5
Shft+F6
Shft+F7
Shft+Fg
Shft+Fa

ToArrow Mode  Cri4+a

Caloulate M Area ...

View Menu

To Block Mode

Chrl+B

In this menu the
options can be
found to edit
programs.

Ladder logic
programming tools
(discussed later)

Precision Controls

Using the options in this menu you can customise what windows you want to view.

Yiew Compile Online Debug Tools Windo

Toolbar. ..
¥ Status bar

Full 3creen

i Project

£ oukput
Zoom... Chrl+E
Show Memary Comment CEFH
Properties. .. Chrl+ia

Compile Menu

Select or deselect to
view the Project and
output window

4—

View the documentation
added with the memory
address

This menu is used to build and compile the program written, ready for downloading it

into the PLC.

Compile ©nline Debug  Tools Wi

@ Zompile
Build Al

Memory Reference
Show Used IiO
Check Duplicate Coils

There is also the option to
check the program for

duplicated coils, memory and
I/O locations used.
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Online Menu

This menu has the options for connection with the PLC. In this menu we can read and
write programs to the PLC. Check the status of the PLC, enable communications and
reset errors.

Cnline Debug Tools Window Help

g"}i onnec tite+Run+Monitor On tl . ..
; iertuonteron | SR Connecting and writing to the PLC
g Connect
PLC Mode ' Checking the PLC mode. Can relate
Reset 3 . . . .
s Hemory . to the PLC dipswitch position
PLC Info 3
1O Modules ' PLC information. I/O cards used,
INIZEZ::”Q ' communication protocols engaged.
Online Edit » Online editing facility, allows editing
of the PLC program in the PLC
whilst still running.
Tools Menu

The simulation tool can be found in this menu. This is a useful tool to test the project
without connecting a PLC.

Tools 'Window  Help
] Library Manager
B8 start Sirmulation

Window Menu

This window allows you to view the different programming windows in different
ways.

window Help
B Hews Windaw

% Cascade
= Title Horizontally
[T Title vertically

| Atrange Icons
1B Close 4l

1 cihgmmwin 4\ sourcel junair_no_drive_S2\junair_no_drive_50.src

1w 2 egrin A sourcel junair_no_drive_S2\communications_3.see
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Help Menu

In the help menu you can access the help function and IMO website. Please note that
the language settings require windows to have the Far East and Asian files installed.

(Control Panel: Regional and Language Settings; Languages; Supplemental Language
Support).

Help

GMWIN Help

IMS Home Page
About GRWIN

~ Gmwin_Eng

File Edit Bookmark Opkions  Help

Help Topics | FErirt | | |

m LContents l% lndex] & §earch]

= E@ Gmwin_Eng
[£] welcame
- @ Chl Getting starked
+ @ ChZ Basic usage
1 @ Ch3 Program example Thank you for using a G-series
+ @ Ch4 How to make Project Program PLC and GMWIn version 4 of
+ ChS Programmin
: g ché Hmﬁ to Writspmgram MO Precision Controls Ltd
+ @ Ch7 Cnline
+ @ Chig Monitoring
+ @ Ch9 Dubugging
+ @ Ch10 Simulation
+- @ Chil Documentation

Welcome

This help is a User Manual of GWWIN
versian 4.
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Project Tree

The project tree contains the complete detail of the project. In this menu you can view
the variables used, Programs included and task definitions.

PLC Twpe : GE, test.prp  Wwriter : lewis «

Project information. Set up

— COMFIGURATIOM[PLC) : UMMNAMED
[0 ACCESS VARIABLES : 0 vwariable(s) declared.
[0 Direct variable Comments : O vaniable(s) declared.
—9 RESOURCE[CPUIO: RESO
[0 RESOURCE GLOBALS : 0 warable(s) declared. 4
- [@F Scan Program

whilst creating the project.

Global variables. Used in
multiple program files.

\

INSTO: c:hgrwin 4\$Durge\test'\nnnameﬂﬂ.sru: <4 Scan programs, constantly read
= TASKE DEFIMITIONS : 1 wariable(s] declared.
i B user programs
3 Interval
B3 Interrupt < Tasks: Conditional programs
[ ColdAsfarm Restart
add Item 3
By right clicking the mouse on ¥ Delete
any of these folders more options
can be accessed. The properties >
can be edited.
Properties...

v fllow Docking
Hide

Float In Main wWindow

"% Project

+% Parameter | B Library ]

Parameter list

Access the PLC’s basic parameters, I/O parameter
and rack PLC’s) and Link parameters (set up the ¢

] 22

s (the different I/O cards in the slot
ommunication protocols).

b3 PARAMETERS -

(3 Basic Parameters

CPU parameters

[O 140 Parameters <\

[ Link Parameters ]

I/0 module parameters

Communication parameters

®E Project +% Parameter MLihraw

Page 22
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Library Menu

In this menu you can view, add and delete the libraries that contain the functions and
function blocks used in programming.

il 1]

FEE Function
[0 Standard Function
= Function Blaock
[0 Standard Function Block

!

To view what functions are in

the lihrarv click an the + ican

B¢ Froject | % Parameter j@g’]Lihrar‘jr

Select the libra

> Delete

Library. ..

Properties. ..

« fillow Dacking

Hide:

Float In Main window
To add a library right click on a
folder and select: Add item,
Library.

required, and click the open button.

Lok ir; | I Lib

R =l =

Madbus. 6fb
REMOTES.
SPECIAL.6
STOLIE.6fb

APP.&fb
APP.&FU
COMMUNL &Fb
Mknewlib, 6Fb

MENEWLIE. 6Fu (2] Stdlib.&Fu
mkstdlib, 6Fu
File name:  [SPECIAL 6ih

Files of type: | Library File[™ 6]

Output Window

j Cancel

The output window displays messages. In it you can find connection information,

error messages and other details.

x| Compile clgrmwin fizourceitestinoname0l.sre . ..
Line=0 Column=4 Junk connection errar!
Line=2 Column="1 Inputof FIFB is not assigned !

Y ErrorWarning i Cross Reference s 0§ Duplicate Coil  # Find }, Communication [
The error messages direct you to where the issue lies within the program.
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Addressing in a G-Series PLC

The addressing format adheres to the IEC61131-3 standard for the complete range on
G-series PLC, from the G7 through to the G4.

In the IEC61131-3 the addressing is standardised for all PLC manufacturers. It states
that to address an input the prefix [ must be used. Likewise for an Output, prefix Q
and Memory, prefix M.

I/O Referencing
% . _._ i.e. 1* bit in Input area = %IX0.0.0

O/1

T/A/M/4d/X
JSvd

LOTS

Memory Referencing

%M _ ._ ie. Addressing 9™ bit in Bytes = %MB1.2, in Words = %MW0.9

<

w

% Not required for X
= (Bit)

v

—

In the G-series PLC we can address individual bits, bytes, words and double words
and this is done in the structure of the address. When directly addressing 1/O or
memory a percent symbol must be put before the address structure “%”, this signifies
that you intend to directly address an input, output or memory location and not a
variable. The next symbol is to signify whether it is an input, output or memory
location and then the second symbol indicates whether it is a bit, byte, word or double
word. Finally it is the location address and this format can differ, depending on if it is
an input / output or a memory location.
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In the Edit Menu there is a drop down option that will aid in calculating memory
locations.

omwin - [c:iemwin 4isource’training_manual_lad

#=| WM Calcurator f‘5__<|

Eﬂ Project Program |Edit View Compile Online Debug Tog
=g -SRI ey nput: [ 038
'Fr'g'ﬂ PLC Type: G7.0a b Cut Ctrl+x Feszult
=ER CONFIGURAT By copy ChlC 05
[0 ACCESSW. SME13E
[0 Direct variz ;MWEB
=) RESOURC % Delets el MDA
RESOU 5
5 E_ S e P @ Find. .. Ctr4F ZML170
Ll IM5T F Replace. .. Chrl+H
TaskC Replace Direct Yariables, ..
LG8 To..,
W Find n Files... Simply enter the address
Delets Line Chrl+D and click Execute. The M
Insert Line Chrl+L Calculator will then break
Insert Cel Ctri+l down the memory address
Tonlho + | and how it can be addressed
Calculate M Area ... dlfferently.
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Memory Allocation in G-series PLC

For a better understanding of addressing and programming in GMWin it is important
to know how the memory in the PLC is organised.

The memory is split into two main areas:

1. The Program Memory
This is where the user created program is stored.

2. The I/O, internal memory and Symbolic memory.
In this part of the memory the I/O reference particular to the type of PLC is stored,
along with the internal memory used to store variable data. Lastly the symbolic area is
used to store the Functions and Function Blocks used in the Program.
When you enter a Function Block, you are asked to give it an instance name. This is

required for storage in the symbolic region of the PLC and it can be referenced again
and again but use of its Instance Name.

| Program Input Output 4 g

. Memory I Q) z

; v=

| M area 4

é o

- Q

: >

! =

i 5

! Symbolic §>

e v i S
a

As previously mention in the addressing section, it is possible to address the memory
in several different chunks: Bits, Bytes, Words, etc. The M area of memory should be
considered as a blank sheet of paper and by using coordinates you locate the memory
area required. However the same location can be easily addressed in different ways by
using a different coordinate system.

1e. %MB1.0 = %MX8 = %MWO0.8
Therefore it is a good idea to use (where possible) the one consistent addressing

structure. This means that if you are most likely t be mostly addressing words then use
the structure: %MW _ (and the . if you require to address a bit in a word.)
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M area (exploded view)

15/14[13[12]11]10/9[8[7]6][5[4[3[2]1]0] < Bits
1 0 | <-1byte =8 bits

I < | o< - 2 byes

0 <- 1 double word = 2 words

{...and 2 double words = 1

To address in G-Series: long word;
X = bit M = Memory area

B =byte I = Input

W = word Q = Output

D= Double word

L =long word

Bits and Bytes

Different types of variable information require a different amount of bits to store it.

Below is a guide to what is used for different types of variable information.

# of bits

Tvoe Name Comment
BOOL Bit 1 Used for I/O addressing
BYTE Byte 8 Used for memory allocation
WORD Word 16 Used for memory allocations
DWORD | Double word 32 Used for memory allocations
LWORD | Long word 64 Used for memory allocations
INT Integer 16 Used in calculations
SINT Small integer 8 MSB signals the polarity (0 =+ve)
USINT Unsigned Small 8 Used in calculations

Integer
UINT Unsigned integer 16 Used in calculations
ULINT Unsigned long 64 Used in calculations

integer
DINT Double integer 32 Used in calculations
UDINT Unsigned Double 32 Used in calculations

integer
REAL Real 8 Floating-point maths
LREAL Long real 64 Floating-point maths
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Ladder Programming Rules

Before programming it is important to know a few basic rules of the ladder diagram
structure. In this section we will discuss the basic programming rules of ladder logic.

It is important to be aware of a PLC’s scan cycle. This is the order of processing that
the PLC performs. The Scan cycle of a GMWin project is as follows:
1. On operation start the variables are initialised, and a self-diagnosis is
performed.
2. The input conditions are then read in and stored
3. The user program is then sequentially executed.
4. Communications with modules is checked and data shared, variables are up
dated and a self diagnoses is performed again
5. Return to read the input conditions and refresh stored memory.
- EIIa;.e fo' .t'le. sfart. o;’"a .s:.ar‘..pr.o.:e.s.s.lr.:g. |'..|s.exec'.Jte.d. only o

Operation Start I
ne time when the power is applied or reset is executed. It exe

Initialization cutes the following processing
P O reset

P Execution of self-diagnosis
P Data clear
>

P IO address allocation or type
* Input part conditions are read and stored into the input image ar
Inputimage area refresh ea before startthe processing of a program
» Program is sequentially executed from the first step to the last st
- an P nara " 5
Program operation processing &p Frogram ogeralion processing

Program starts
: User defined Programs (LD, SFC,
IL)

Program ends

» The contents stored in the output image area is output 1o output part

. when operation processing of a program is finished
Output image area refresh

+ Stage for return processing after the CPU part has finished 1 sc
an
The END processing following processing is executed.
END provessig - Self-diagnosis
-Change the present values of timer and counter, etc
- Processing data communications between computer link module
and communications mocule
- Checking the switch for moge ssting.

This process is known as the scan cycle and various factors can effect how quick it is.
I.e. Larger and more complex programs have bigger scan cycle times.
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The flow of a GMWin program is sequential from the first row to the last; this means
that Code in Row 1 will be operated on before Row 2. The time difference will be
fractional however it is important to note when using latching circuits and sub
routines.

Up to 30 contacts can be placed on one run, but only one coil per line. Function
Blocks and Functions use 3 contact spaces on a line and can be put anywhere on a run
apart from the first space in a line.

In the GMWin programming environment contacts and coils can be inputted without
naming them. This means that the program structure can be drawn out in full before
assigning variables.

All Rows that have been started must be completed, this means that there must be a
complete horizontal connection between the vertical power-rails otherwise the
program will not compile.
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A Function only has one output and requires an enable signal whereas a Function
Block doesn’t require an enable and can have several outputs and internal data. When
entering a Function Block the user must define an instance name.

Each Function / Function Block requires a Contact in the first input that a named
Variable or constant at the other inputs. It is possible to create user defined Functions
and Function Blocks.

It is possible to duplicate coils and this will not bring up an error. This could have
been intended however it is an easy mistake to make. With a duplicated coil it will
never be active until all conditions are met.

For example in the ladder logic below, A and B on would usually switch Z on.
However Z has been duplicated and so required all conditions (A, B, C and D) to be
on before being switch positive.
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Variable Declaration

Variables can be expressed in one of two ways. The first is to give a Name to a data
element using an identifier and the second is to directly assign a memory address /
input or output address to a data element.

Variables can either be entered as contacts/coils/functions or function blocks are
entered or in the variable table.

Right click on the mouse when the arrow is in the table area at the top of the ladder
logic program.

|Variable Na| Data Type | Memory All| Initial Value [Variable Kl Used | Comments

Add MNew Yariable, ..

Cuk
Dl
Variable Hame | Data Type Memory All| Initial Value| Variable Kind Used Comments
1 Do BOOL =Auto= VAR dowyty input
2 IMESTO FB Instance =Auto= VAR up counter
3 IMST1 FB Instance =ALto= WAR dowett courter
4 INST2 FB Instance =Ato= WAR up dowett courter
5 LOAD BOOL =Auto= YAR load input, loads pwvalue
i Py INT =Auto= VAR nreset value
¥ RESET BOOL =Auto= WAR reset
g8 Lp BoOL =Auta= WAR up input

Variable table with variables assigned in the program.

Directly addressing uses the percent sign % followed by the location prefix. The
location prefix contains a location identifier (I, Q, M), followed by a size prefix (X, B,
W, D, L) and completed with an expression indicator (for I and Q, base . slot. Data;
for M, data (according to size prefix). bit of data).

Mame : I %x0.2.6 Direct Wariable Cormment |
x

Yariahle Mame :  %lH0.2.6

When directly addressing
it is possible to add Direct
Variable comments.

Input hit 6 on slat 2, base 0

Ok I Cancel Help

1re. % 1X0.2.6: Input, Bit size, Base 0, Slot 2, Bit 6.
% M W 32 .7 : Memory, Word size, word 32, bit 7.
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When naming a variable there is a little more information that has to be inserted.

Variable name:

Add/Edit ¥ariables

X
16 characters, P variable ||
with no spaces ~Variahle Kind |
Cancel
variable kind:  [vAR =l
Normal, > [ oy |
Constant, T
Retainable, —Data Type Memary Allocation
Global i+ Elementary IEIOOL vl {+ Auto .
Assigning
. = FB Ingtance CTD - = Assigh(aT) | memory to a
Data typ - location
whether it is C Aay (0 yoF  [BooL = %I
binary, numeric,
time, array, etc o
—Initial YWalue
An initial value | [Fit, Array... |
to be loaded P24
into variable on -
—Comments -
power up Documentation
I comments
~Variable Kind VAR: General read / write variable
AR NSTANT: Read onl nstant
Variable Kind ©  [vAR 5| | VAR CONS ead only, cons
VAR RETAIN: Read / write, but keeps
VAR, CONSTANT value on power down
YaR_RETAIN VAR _EXTERNAL: Use to declare the
WAR_ERXTERMAL variable as
VAR GLOBAL
(global variable)
— Data Type

@+ Elementary :
= FB Instance :

@ [ or

£ Array

IEIOOL "I

BYTE
WORD

OWORD
LwiaRD

store them.

—Mermory Allocation
 Auto

f* Assign(AT)

o | MW32.T

SINT
IMT

The data type of a variable depends on the
type of data that the variable is representing.
i.e. Integer value, time, binary, etc. This also
is important, as the different types of data
require differing amounts of memory size to

DIMNT
LINT
USIMT

UINT "'I

Here we can allocate the
variable to a memory location.
This is much like the direct
addressing.
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Initial Walue Data can be
set with an
2 [rit. &rray... initial value
instead of
7ero
Comments
Comments for
Ivariahle comments documentation

Time Variables

Time variables are used in Timers for the preset value and need special attention. Data
intended to be entered into timers must use advanced functions to convert to a Time
Variable. This will be discussed further in the Advanced Function section.

Time variables have the prefix of: t#
The value is the entered before ending with the variable with the timing constraint.

i.e. A Timing Value of two days, seven hours, three minutes, twenty seconds and
sixteen milliseconds, would become: t#2d7h3m20s 16 ms

The maximum time allowed is T#49d17h2m47s295ms (32 bits of ms unit)

L This is a 5s On-delay
EMAELE TON tlm r
|_| fe IH (= ©
| THSS « PT ET
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Basic Ladder Logic

All ladder diagram programs contain basic Boolean logic and interlocking circuitry. It
is important to master the basics as complicated programs are made of these simple
programs.

Inputs and Outputs

The inputs and outputs can be inserted by using the Icon bar and click on the desired
icon or by using a hot key.

[ Fz
-141- F3
-ve
o 4 edge
[ =] contact Function
- Fé Reset
(1) F7 Arrow ot +ve edge Sub Sub
mode NO coil return call
-[FUN]- i contact NC coil
-[FE]- F9
pl- Shft+F1 \ \ J
Uil Sl B DI E A Ao NS N ) @ © 6 6 IR R e D o

-5 i
-(Z}- zhf:z / ? K f

-(P}- shft+Fs NC +dve — +Yle edge Jump
t edge col coi1
(M- Shft+F& contac contact
<RET= Shft+F7 | Set Function
= Shft+Fs Horizont Vertical coil Block
AL Shft+F3 al har bar

To Arrow Mode  Chel+A
To Block Mode  Chrl+E

The inputs and outputs are of a Boolean type and operate as either ON or OFF.

Inputs
— | Normally Open contact.
L Normally Closed contact.
—|P — Positive edge triggered contact.
| R Negative edge triggered contact.
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Outputs

Normally Open relay coil.

Normally Closed relay coil.

Set relay coil
Reset relay coil
Positive edge triggered relay coil.

Negative edge triggered relay coil.

Boolean Logic

Boolean logic deals with binary data, (ON or OFF), with knowledge of some basic
Boolean logic circuits most events can be accounted for and controlled.

AND Gate: Z=AANDB

—l

r

OR Gate: Z=AO0ORB

NOT Gate: Z=NOTA
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Or

Latching Circuits

A latching circuit holds an output high when the input has been removed. There are
two methods of latching circuit: Circuitry latch and Set / Reset coils.

Circuitry latch using the output as an interlock.

_l_r

VAR, BOCL, <Autos <Mone>,

Flip / Flop Circuit

A flip-flop circuit toggles the output. The first input pulse will set the output high and
the second input pulse will reset.

Flip-flop circuit diagram.

1* Pulse — Switches On the output Z.
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The 2™ input pulse resets the output and switches Off Z.

Ladder Programming Example

Design a simple ladder circuit using a logical AND gate and an OR Gate to create a
basic interlock.

First open GMWin and start a new project.

Select the Normally Open (NO) contact icon [ﬁ in the toolbox and click the right
button of the mouse into position row ‘0’ and column ‘1’ in the LD window

Next Select a Normally Closed (NC) contact icon [ﬂ] in the toolbox and click the
right button of the mouse on position row ‘0’ and column ‘2’ in the LD window

Next Select a normally open coil icon in the toolbox and click the right button of
the mouse on position row ‘0’ at the far right hand side. You will see that it the line is
automatically created so that it is connected across to the inputs.

Page 37



Precision Controls

Select the Normally Open (NO) contact icon [ﬁ in the toolbox and click the right
button of the mouse on position row ‘1’ and column ‘1’ in the LD window

Select the Up line connection icon in the toolbox and click the right button of the
mouse between row ‘1’ and row ‘0’and column ‘1’ in the LD window.

Now that the diagram has been entered we can enter the variables. Double click on the
contacts and coils with the right mouse button to enter the Variables menu.

Variables |Z|
Name : Directyariable Cormment |
~Wariables List Cancel |
Name [ var. kind | Alleeat.. [ Used | DataType | initialvalue | Comments [ e |
Direct Yariahle | Cllck

Add.. «— Add to
pelzte | enter new
Eriit | variables
Help |
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Add/Edit Variables X
Yariahle |
Wariable Kind cancel
VariableKind:  [vaR -] "
elp
Data Type Memary Allocation Entpr the
+ Elementary : BOOL - " Auto Zzglat’)ll‘lelen
" FB Instance : (o AssigniAT) CliCk dOIlC
™ Array l— % when
complete
Initial Yalue
|
Comrments
|
Name Type Address Comment
Enable BOOL %IX0.0.0 1* input to enable
Reset BOOL %IX0.0.1 2" input to reset
Motor BOOL %QX0.0.0 Motor on 1* output

Keep adding variables until you have a variable menu like below. To assign variable
to the contacts and coils, Double click on the contact or coil and simply select the

variable from the menu and press OK.

Yariables

Mame :

I X

Wariahles List

Cancel

Initial valug | Comments

Yar. Kind | Allocat.. | Used | Data Type
R BOOL

%1001

WAR

BOOL

- Flag
1stinput to enable

Iotor on 1st output

2nd inputto enable Global

Direct Yariahble

Delete

Edit...

10

Help

The program should now look like the one below.
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Variable Na| Data Type | Memory All| Initial Value(Variable Kin ~ Used | Comments
EMABLE  BOOL %[<0.0.0 WAR 1stinputto

MOTOR BOOL HGx0.0.0 WAR Wotar on 15t
RESET BOOL %al=0.0.1 YWAR 2nd input to
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Basic Functions

There are two methods of entering a function into a program: Selecting the Function
icon or pressing the hotkey. Both methods attached the Function icon onto the mouse
arrow and then simply click it into the diagram.

- - F2
-Ifl- F3
F4
| F5
B D34 F A HPE N S e {3 43 185 Fé
& ® @ e » A
IFE}- F9
-|pI- Shft+F1
M- Shft+F2
(5} Shit+F3
) - -(R)- Shit+F4
Function selection Py -
(M) Shit+F5
<RET= Shft+F7
=x Shft+F3
<5CALE Shft+Fg
To Arrow Mode  Chrl+a
The Function menu will open for you to select the ToBlock Mode  Chrlg
desired function.
oelect Function ===

Tirme/Date Function  All |Sy5tem FA | 'l - Setinput number 0K

Wiax number; Cancel

ik

Help
Required number;

—Function information

Comment: Copy data

NOTYPE

I

Select the function you want and enter the settings required. Press OK once complete.

Page 41



Precision Controls

Move Function

A frequently used function. Used to move data from one memory location into
another location.

Function Description

Input  EN: executes the function in case of 1
IN: value to be moved

MOVE
BOOL 4EN ENCF BOOL

Qutput ENO: without an error, it will be 1
ANY = IN  OUTp= ANY

OUT: moved value

Variahles connected to IN and OUT must be of the same type

EI-IABLE HMOVE

Bowr 4 I— .— EN EI-II:II- LOME
Dow & = IN1 r%HﬁIlZS.4

When the Enable input goes high, the data in A will be moved to memory location
%MW123 4.

Bow &

Arithmetic Functions

The PLC can perform all mathematical functions. However the only PLC CPU that
can perform true floating-point maths is the G4 CPUC. This means that the result of
an arithmetic function will return an integer, unless using a GM4-CPUC.

Arithmetic functions are entered as any other Function, however you can select the
number of inputs required. You can select the desired function easier by selecting the
arithmetic tab, which lists only those particular functions.

Setinputnurmber Arithmetic Function | Bit Function | cor 4| » Al arithmetic

functions are
|| available in a
sub menu for

Max number. 8

AB3 A ease of
Required nurnber: g'lij selection.
’27 MCS Available
MCSCLR functions
:J:Ea: include Add /
Sub / Mul / Div
/Mod
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Add Function

The Add function performs addition on up to 8 variables.

Function Description
Input  EN: executes the function in case of 1
IN1: value to be added
ADD IN2: value to add
BOOL oEN ENO= BOOL Input variable number can be extended up to 8
ANY_NUM fINT OUT = ANY_NUM

ANY_NUM =IN 2 Qutput ENO: without an error, it will be 1

OUT: added value

IN1, IN2, ..., OUT should be the same data type.

The Addition Function can have up to 8 eights. Select the number of inputs required
for the function and click ok. Below is an example of a 2 input Add function.

I ENAELE AT I
Low & | —EN  END
I_ C=A+B
Low & i INL  OUT.- C
Dow 7 E . INZ When enable goes
high A is Added to B
and stored in C.

Sub Function

The Sub function, subtracts one variable from another.

Function Description
Input EN: executes the function in case of 1
IN1: the value to be subtracted
SUB IN2: the value to subtract
BOOL = EN ENC=BOOL
ANY_NUM = INT - OU= ANY_NUM Output ENO: without an error, it will be 1.
ANY_NUM =1 IN2 OUT: the subtracted result value

The variables connected to IN1, IN2 and OUT should be all
the same data type.

The Subtraction function can only have two inputs.

Page 43



Precision Controls

Bow 2

Bowr 10

Bow 11

Bow 1E

ENAELE STE
| —En ENO C=A_B
& = IN1 OUTp= c When Enable is set high, B
is Subtracted from A and
= e stored in C.

Mul Function

The multiplication function can up to eight inputs selected.

Function Description
Input EN: executes the function in case of 1
IN1: multiplicand
MUL i L
IN2: multiplier
BOOL=| EN  ENOpBOOL Input is available to extend up to 8.
ANY_NUM=E INT  OUTl= ANY_NUM
ANY_ NUNM=] IN2 Output  ENO: without an error, it will be 1
OUT: multiplied value
Variables connected to IN1, IN2, ..., OUT are all the same
data type.

The example below is a three input is multiplication function.

Bow 10

Bowr 11

Dow 12

Bowr 13

ENAELE

C

ML I

Row 9 |_| e EN
4 . IN1

=« INZ

= INzZ

ENO

0T,

D=AxBxC

When the enable signal is active
the calculation is performed (A x
B x C) and stored in D.
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Div and Mod Function

The divide function can only have two inputs and returns only a whole number. The
Mod function calculates the remainder and returns the value as in integer.

Function Description

Input  EN: executes the function in case of 1
IN1: the value to be divided (dividend)
IN2: the value to divide (divisor)

DIV
BOOL =-fEN  ENOp= BOOL

ANY_NUM=INT - OUTE ANY_NUM Output ENO: without an error, it will be 1.

ANY_NUM=gIN2 OUT: the divided result (quotient)
The variable connected to IN1, IN2 and QUT should be all the
same data type.
Function Description
Input  EN: executes the function in case of 1
IN1: dividend
MOD IN2: divisor

BOOL =EN ENO BOOL
ANY_INT § INT  OQUTRa ANY_INT

Output ENQO: without an error, it will be 1
ANY_INT _J IN2

OUT: dividing result {remainder)

IN1, IN2, ..., OUT should be all the same data type.

C equals A divided B and D equals the remainder of A divided by B.

ENLELE DIV MOD I
L
Bow 10 | }—EN  END EN  EHNO.a
Bow 11 i SINL 00T  C & LINL OUTee D
Bow 1% I E . INZ E . INZ

Pow 13 I — —
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Bit Functions

Bit functions and functions that manipulate the fundamental bits of data.

Arithmetic Function  Bit Function ICDI L

AND
OR

ROL
ROR
SHL

SHR
et~

Depending on the type of Function,
they can have a minimum of two
inputs and an enable signal.

The bit functions include Boolean
Logic Functions like AND, OR, and
XOR but also include Rotate and
Shift functions like ROR, ROL,

L SHR and SHL.

AND, OR, XOR Functions

These functions can also be performed using ladder logic. See Basic Ladder Logic,

Boolean Logic.

Function Description
Input  EN: executes the function in case of 1
IN1: input 1
AND INZ2: input 2
BOOL =EN ENOf= BOOL )
Input variables can be extended up to 8.
ANY_BIT = IN1 OUTp= ANY_BIT
ANY_BIT =1 IN2 Output ENO: without an error, it will be 1
OUT: AND result
IN1T, IN2, and OUT should be all the same data type.
Function Description
Input EN: executes the function in case of 1
IN1: input 1
OR IN2: input 2
BOOL =N ENCf BOOL Input variables can be extended up to 8
ANY_BIT =8 IN1 OUTha ANY_BIT
ANY_BIT =g IN2 Output ENO: without an error, it will be 1.
OUT: OR result

INT, IN2, OUT should be all the same data type.
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Function Description
Input EM: executes the function in case of 1
IM1: the value to be XOR
XOR IN2: the value to be XOR
BOOL =EN ENGeBOOL Input variable number can be extended up to 8.
ANY_BIT=f IN1 QU= ANY_BIT
ANY_BIT = IN2 Output ENO: without an error, it will be 1.
OUT: the result of XOR operation
IN1, IN2, OUT should be all the same data type.
4 Input AND Gate

Z=A AND B AND C AND D

2 Input Exclusive OR
Z=AXORB

3 Input OR Gate
Z=AORBORC
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Shift and Rotate Functions

Shift and rotate functions operate on byte and word variable kinds. They perform bit

multiplication and division.

ENAELE ROR

Bow 0 || == EN  ENO.a

Bow 1 L SIN OUT-

Row Z Z 1)

Row 3 || —
ENAELE SHL I

Bow & | —EN  ENOa

Low & E SIN  OUT.-

Row 7 I 1 =N

Bow 2 ! =

Compare Functions

Function

Description

ROR

BOOL =EN ENO= BOOL
ANY_BIT=1 IN  OUTL ANY_BIT

INT =4 N

Input EN: executes the function in case of 1
IN: the value to be rotated
N: bit number to rotate

Output  ENO: without an error, it will be 1.
OUT: the rotated value

INT = N

Comparison functions are used to evaluate data.

Bit Function Somparison Function l cAd| b GE

GT
LE
LT

o1 M?D

LE

LT

MID MUX

Rl L1 =

rIMT SEL
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Function Description
Input EN: If EN is 1, function is executed.
= SHL IN: bit string to be shifted
N: bit number to be shifted
BOOL =EN  ENOp= BOOL
ANY BIT=tIN OUTjp ANY_BIT

Output ENO: without an error, it will be 1
OUT: the shifted value

Greater or Equal

Greater Than

Less or Equal

Less Than

Equal

Takes the middle part of a
character string.

Selection of 1 from a multiple
of inputs.

Select one of two inputs
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LT, EQ, and GT Functions

Function Description

Input EN: executes the function in case of 1
IN1: the value to be compared
IN2: the value to compare
Input variable number can be extended up to 8.
IN1, IN2, ...should be the same data type.

LT
BOOL =EN EN(= BOOL
ANY=1 IN1T OUT|=BOOL

ANY-t IN2
Output ENO: without an error, it will be 1.
OUT: comparison result value
Function Description
Input  EN: executes the function in case of 1
IN1: the value to be compared
GT

IN2: the value to compare
Input variable number can be extended up to 8.
IN1, IN2, ... should be the same data type.

BOOL =lEN ENOC = BOOL
ANY =fN1 OUTp BOOL

ANY =IN2
Qutput ENO: without an error, it will be 1.
OUT: comparison result value
Function Description
Input EN: executes the function in case of 1
IN1: the value to be compared
EQ

IN2: The value to compare

BOOL =EN ENGE= BOOL Input variable number can be extended up to 8.

ANY = INT - OUT= BOOL IN1, IN2, ... should be the same type.
ANY =8 [N2
Qutput ENO: without an error, it will be 1.
OUT: comparison result value
ENAELE GT

| —EN ENO

A B T z If A 1s Greater Than B then the
output Z will be high.

| E =« INz
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If A is Less Than B then the
output Z will be High.

If A Equals B then the output Z
will be High.
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Function Programming Example

Write a simple Move, Comparison and Add function program.

Select a Function by clicking the icon |ﬂ| in the toolbox with the right button of the
mouse and put into position row ‘0’ in from the first column.

Bowr O

Bowr 1 I

The Function menu will then pop up.

Select Function

Tirne/Date Function Al l Systern F 4| » Setinput number
Either search | MOVE] A cancel
through the e 3 el
functions or MCSCLR Required number: 4
if you know I
the desired
function
name’ enter lt Function infarmation
m the bOX' Comment: Copy data
=l
Type MOVE
an_d then NOTYPE 4
click OK.
id|

The Function is now in the ladder diagram. Note this particular function requires three

TOWS.
I MOWE I

Bow 0O | = EN ENO

Bow 1 | = IN1 DUTr
Dowr 2 I

Now insert a NO contact in row 0, column 1.
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MOVE I
Rowr 0 Lk EN EI-IEIr

Bow 2

Bowr 1 |
I

« IN1 DUTr

To insert a new variable at the IN1 of the MOVE function, double click the right
mouse button in the space to the left of IN1. This will open up the variables menu.

Yariables E
Variahles List Cancel ‘
MName ‘ War. Kind ‘ Allocat. ‘ Used | Data Type | Initial value | Comments ‘ Fla
It}
Global
Direct Variahle
Add...
Help
AddfEdit Yariables X
varagle  [PLEINPUTS
Wariable Kind
Cancel
Watiable Kind : VAR -
| J Help
Data Type hMemory Allocation

f« Elernentan:

" FB Instance :
o Array
Initial Walue
Comments

" Auto

" Assign(aT)

o | W0.0.0

[ ]

|1St15 inputs on the PLC

Click Add to
insert a new
variable.

We are going to
read the inputs of
the PLC as a
word. So we
need to change
the elementary to
WORD.

Click OK when
the details have
been entered

The variable is now entered at the function. Note that the Functions Function Blocks
only require the first input to be a contact and the rest of the inputs are named

variables.
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I MOVE
Bow O I

]
{— EN  END

PLC_INPUT
Dow 1 I 3 - IN1 DUTr
Bow & I

Double click the right mouse button on the input contact and enter the variable
“Enable” as a Boolean and Auto allocated.

ENAELE HOVE

Bow O | —EN ENO

PLC_INPUT
Bow 1 I 5 - IN1 DUTr
Bow 2 I

The input side is now set up on the function.

Now to set up the output of the MOVE function. Double click the right button on the
mouse in the space to right of the OUT on the MOVE function. This will bring up the
variable menu and we need to add a variable for the output, for data to be moved to.

4 dd/Edit Variables 3

Varlable [DATA_IN Enter the
variable Kind cancel details and

Vatiable Kind: VAR - click OK.
Help
Data Type Memaory Allacation
t» Elementary : WORD - i Auto
" FB Instance : v AssigniAT)
O Array o, | MWD
Initial ¥alue

|

Comments

| inputs move to a internal memory
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ENAELE MOVE I
]

Row O | —EN ENO
PLC_INPUT

Doty

1 I 3 - IN1 I:IUT[ DATE IN
Bow 2

Insert a NO coil off the ENO output of the MOVE function. It is not always necessary
to do this however for this example we require it. Name the variable Compare, the
type will be Boolean and auto allocate it.

Add/Edit ¥ariables

Variabln Kind Enter the
ariable Kin
Cetiwzl data and
Yariahle kind : |VAR j e CliCk OK
Data Type Memary Allocation
f Elementary : BOOL - f» Auto
" FB Instance : " AssigniAT)
O Array %
Initial ¥alue
Comments
|1his olp will trigger the compare
ENAELE MOWVE I COMPARE
Row O | —EN ENO Bk
PLC_INPUT
Bow 1 I b= = IN1 00T DATE TH
Row 2 H

Now that the move function has been set up we can continue the program with setting
up a compare function. We want to compare the DATA _IN to a fix value, if

DATA_IN is greater or equal to the value 100 we want the output to go high. In this
case we are going to use the function GE.

Select a Function by clicking the icon |ﬁ| in the toolbox with the right button of the
mouse and put into position row ‘3’ in from the first column.
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Select Function

Time/Date Funcion Al | system F 4| | [~ Setinputnumber

Type GE in IGE Max number. & Cancel | when the

the text box

DWORD_TO_WORD B el details have
and set the El Reguired number: Ll b t d
ot ber EQ Ll een entered.
mput num ESTOF li
p FIND E
to 2.
—Function information
Comment: Compare value
=
Jid|

Enter a NO contact at EN and assign it to the variable COMPARE. Using the right
mouse button and double click in the space to the left of IN1, assign the variable
DATA_IN.
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Double click the right mouse button in the space to the left of IN2 to bring up the
variables menu.

O
e [DreciVanstle Somment

PLC_INFUTE VAR

Highlight and delete the % symbol to enter a constant value of 100. Click OK when
complete.
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Now assign a NO coil to the output OUT of the GE function, and add a new variable

to assign to the coil.

Add/Edit Yariables

Wariahle

—Yariahle Kind

Wariable

| GREATER]

Kind WAR -

- Data Type

= Array

& Elementary

" FB Instance:

Ok

Cancel

dii

Help

Mermaoary Allocation

[BooC -] || & aub
CTD -  Assign(AT)
0. yoF  [BooL =] % |

~Initial Walue

Init. Array...

~ Comments
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Enter a new
variable named
GREATER, of
element type
BOOL and
auto allocate it.

Click OK,
when done.
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Now we want to set up the Add function select a Function by clicking the icon in
the toolbox with the right button of the mouse, put the function into position row ‘7’
in from the first column.

Select Function

Type Add Time/Date Function Al | System Fllﬂ ~Setinput number
in the text IADD Merer  © Cancel |
box and set e a oo |
the number = Reguirad number.
of inputs to AND™ [2
2 p ARY_MOVE

. ARY_TO_STRIMG

l:ll“n_Tﬁ_ kT gj

Clle OK —Function informatian
when Comment: Add value
completed. =
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ENAELE MOVE I COMPARE
L .
Row 0O | —EN END L=
PLC_INFUT
Bow 1 5 «IN1 OUTpw DATA_IN
Row Z
COMPARE GE
RBow % || e EN ENO.s
GREATER
Row 4 DATA IN . INL OUT £
Bow & 100 . INZ
Row &
ADD I
Rowr 7 = EN ENO.a
Row & SIN1  OUTpa
Row 2 = INZ
Dow 10 —_—

With the Add function we want to Add 1 to the outputs of the PLC every time the
GREATER output is high.

Double click the right mouse button to the left of the input IN1 of the ADD function.
Add a new variable called DATA OUT, make the element type an INT (integer) and
allocate the memory to %QW0.0.0. If we make the output the same as the input, each
time the output is triggered the input will increment. Therefore double click the right
mouse button in the space to the right of the OUT output of the ADD function.

#dd/Edit Variables 3

_
Variahle Kind o Click OK
3 Q when
Wariahle Kind : WAR -
Help done

Yariahle

Data Twpe hMemore Allocation
t« Elementary: INT - " Auto
" FB Instance : « AssigniAT):
" Array o, | G000

Initial Yalue

Comments

Double click the right mouse button in the space to the left of the input IN2 and enter
the constant 1.
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Finally we need to set up the enable to trigger the ADD function when variable
GREATER is high. However we only want one pulse per GREATER trigger,
therefore we will use a leading edge pulse contact.

Select the rising edge pulse contact icon m in the toolbox and click the right button
of the mouse on position row ‘1’ and column ‘1’ in the LD window

Now the program is complete, try simulating the program to see how it works.
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Precision Controls

A Function Block (FB) can have several outputs and contains data inside. A Function
Block is required to be declared on entry.

Enter a Function Block by clicking on the hotkey or selecting the icon.

|- F2
il F3
F4

| F5
() F6
iy F7
-[FUN]- Fa
-[FE]- F3

B LI R AR AR NS T (3 D
& ® 6 0 P} e} & 2> S0

When you select the Function Block, it attaches to the mouse arrow. Click it into the
programming area and the Function Block selection menu pops up.

Select Function Block

EoX)

Function
Standard FB Al
Block
libraries ||
CTD
CTL
CTUD
F_TRIG
Available |g |R_TRIG
: RS
functions D e

12

| £

Instance name:
|INST1 Cancel

instance name

FAB information

Comment: =Mone=

Instance type:; Help
AR ~|
Assigning an
Search. .

Assigning the
variable type

[=1

Function
Block
information
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Timer Function Blocks

The three basic Timer Function Blocks are: TOF, Off-delay timer, TON, On-delay
timer and TP, Pulse timer.

When the timers have been inserted GMWin creates the outputs to use elsewhere in
the program.

Yariables

Mame :

Watiables List

| A

I K

Cancel

INST1.Q
INET1.ET
INETZ2.Q
INSTZ.ET
INET3.Q
INST3.ET

Var. Kind | Allocat...

=AUto=
=Auto=
=Auto=
=Auto=
=Auto=
=Alto=  *
=Auto=
=Auto=
=AUto=
Yx0.5.0*
=AuUto=
=Auto=
=Auto=
=Auto=
=Auto=
=Auto=
=Auto=
=Auto=

Used

Data Type | Initial value

FB Instance
FB Instance
FB Instance
BOOL
TIME

BOOL

Flag
Glabal
Direct Variahle
dd
Celete
Edit...

Help

dud 10

Timer Function Blocks create the outputs .Q and .ET. The .Q represents the output

state of the timer and the .ET represents the Elapsed Time.
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TOF, Off Delay timer.

Function Block

Precision Controls

Description

TOF

BOOL= IN Q= BOOL
TIME = PT ETp= TIME

When enable goes high and the timer output is set high, | 1 (i
when the enable then goes low the timing begins and the I_
output remains high until the timers’ time has elapsed. N

TON, On delay Timer.

Function Block

Input IN: timer operation condition

PT: preset time

Output Q: timer output

ET: elapsed time

INSTL
ENAELE TON

I ET

Description

TON

BOOL= IN Q = BOOL
TIME = PT ETj TIME

INSTE
ENAELE TOF

|_| f TN 0

| PT «PT ET g

Input IN: timer operation condition

PT: preset time

Output  Q: timer output
ET: elapsed Time

When the enable goes high the timer begins to count. The
output will go high when the timing has elapsed. The output
will remain high until the Enable input has been removed.
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TP, Timer Pulse.

Function Block Description
Input IN: timer operation condition
PT: preset time
TP
BOOL =N Qf BooL Qutput  Q: timer output
TIME =PT ETp TIME

ET: elapsed Time

When the enable signal is set high the timing begins, I T INTSPTS

the output will be set high for the duration of the | =1 Ui
timing. Once the timing has been completed the I_

output goes low and the timing begins again. The T BT
output will pulse high-low whilst the Enable signal I

is on.
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Counter Function Block

There are three basic types of Counter Function Blocks: CTU, CTD, CTUD.
The CTU Counter is an Up counter, the CTD is a Down Counter and the CTUD is an
Up / Down counter (it is a combination of a CTU and CTD).

When a Counter Function Block is inserted GMWin creates the outputs for use in the
program.

Yariables f‘5_<|
Wariahles List Cancel ‘

Narme | var. kind | Allocat.. | Used | Data Type | Initial value | Gomments | Fia
DO VAR =AUt BOOL J
INSTO VAR =Auto= FB Instance po—
IMET1 WAR =Auto= FB Instance
INET2 VAR =Auto= FB Instance . :
LOAD VAR =Auto> BOOL DG YIS
Py VAR =Auto= INT
RESET VAR =AUto= BOOL Add...
UP VAR =Auto= BOOL
MET.C AR
INSTOLCY VAR =Auto= INT
INST1.Q VAR =AUto= BOOL
INST1.CV VAR =AUto= INT
INSTZQU VAR =Auto= BOOL Help
INSTZ.QD  WAR =Auto= BOOL
INSTZ.CV VAR =Auto= INT

All counters have a .CV output, this is the Current Value. The Up and Down counters
have a .Q output for when the counter is output is high. Finally the Up / Down
Counter has an output state for both Low count condition and a High output condition.

CTU, Up counter.
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Function Block

Description

Input  CU: up counter pulse input

CTu
BOOL = CU Q
BOOL = R
INT = PV CV

The Counter will count up every Up pulse input.
The output of the counter will go High when, CV
is equal to PV. The Current value will continue to
go up on every Up input pulse and the output .Q
will remain high until the Reset input is triggered.
This then resets the Counter CV back to zero and
the output will go off.

R: reset input
PV: loads a preset value

BOOL
Output Q: increase counter output

= INT CV: current value

INSTO
CTIT

CTD, Down Counter

Function block

Description

CTD
BOOL- CD Q
BOOL= LD
INT = PV C
INST1
I DOTH CTD
|_| e CD Q5
I LOAD . LD OV
I IV . PW

Input  CD: down counter pulse input
LD: loads a preset value

BOOL PV: preset value
Output Q: down counter output

CV: current value

The down counter works in the opposite way to the Up
counter. There is no reset input but a Load input, when
high this loads the counter with the Preset Value. The
down input will then count down from the PV value
loaded and the counter will go high when CV is equal
to zero.
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CTUD, Up / Down Counter.

Function Block Description

Input  CU: up counter pulse input

CD: down counter pulse input

CTUD R: reset
BOOL = CU QU= BOOL LD: loads a preset value
BoOL 4 cD apf BOOL |
PV: preset value
BOOL = R
BOOL = LD

Output QU: up counter output
INT =PV CV= INT

QD0: down counter output

CV: current value

The Up / Down Counter is a combination of the two up Iéq TSUTI:.Z
previous counters (CTU and CTD). |—| L
The CTUD has all the inputs of the CTD and CTU, DOWH . CD QD
plus it has an Up condition output .QU and Down I
condition output .QD. The Up condition output will go — ot
high when CV is equal to the PV value. It will then
remain high whilst CV is greater than or equal to PV. I
The Down condition output .QD will go high when B
CV is equal to zero. I

By = B
The Up input increments CV, whilst the Down input I
decrements CV. The Reset input, resets CV back to

zero, whilst the Load input, loads the Preset Value
(PV) into the Current Value (CV).

Page 67



Precision Controls

Function Block Programming Example

Design a simple timer and counter program that will count the timer output.

Select a Function Block by clicking the icon |El in the toolbox with the right button
of the mouse and put into position row ‘0’ in from the first column.

[

The Function Block menu will pop up.

Bow 0O |

Select Function Block

Either search

FB instance

through the Standarare Al | Give the
functions or [Ton ”:iii”r:e e — timer the
if you know instance
the desired Mo seT Instance type: Help name
function SENA VAR = tlmerl'
block name, and click
enter it in the — OK.

box.

FB information

Type TON Comment: ON delay timer
into the text =
box for an on
1 . BOOL « BOOL
de ay timer TIME ¢ TIME
TIMEER1
TOMN

Bow 0O | « IN Q=

Bow 1 | = PT ET =

Bow 2 I

Insert a NO contact at the IN input to the timer and Add a variable. Name the variable
Enable and allocate the address to %1X0.0.0 . You will notice that there are some
variables that have been created already, TIMER1.Q and TIMER1.CV. These are the
output and current value of the timer. They can be used elsewhere in the program
simply by assigning them to inputs and contacts.
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Variahles rg|
Marne : |ENABLE | oK

Wariables List Cancel ‘
Mame | war Kind | Allocat. | Used | Data Type [ initial value | Gomments e
ENABLE VAR 0.0 BOOL Q
TIMER1 VAR =Altos FB Instance Slabal
TIMERT.ET VAR =Adtar TIME
TIMER1.Q VAR =Autos BOOL . .

Direct Variahle

Add...

il

Help

TIMEEL
ENAELE TON

Row O I_l e IN Q5
< PT

Bow 1 ET =

Tow 2 —

Double click the right mouse button in the space to the left of the input PT. This
brings up the Variable menu. We are now going to enter a Preset Time for the timer.

Delete the % sign and insert the data, t#5s. This is the prefix for a five seconds time.
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Variables

Mame: Directvariable Commment |
~Wariables List Cancel |
Hame nd | Nlucat...l Used | Dat Ivalue |Cummerﬂs Flag |
EMABLE %0<0.0.0 BoOL
TIMER VAR =Auto> FB Instance Global |
TIMER1.G VAR BooL
TIMER1.ET VAR TIME
Direct Variable I
Add...
Hame : Hos Deiete

Edit.,

dl

Halp

There is no need to allocate output variables as they have already been created:

TIMERI.CV and TIMER1.Q

We now want to insert a Counter, select the Function Block icon by click on it in
the toolbox with the right button of the mouse and putting it three columns to the right

if the timer function block.
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Either search
through the
functions or
if you know
the desired
function
block name,
enter it in the
box.

Type CTU
into the text
box for an
UP counter

Select Function Block

Standard FB All

l

FB instance

Instance name:

IP_COUNT]

Instance type:
VAR -

Search...

FB information

Comment: increase counter

BOOL
BOOL
INT *

BOOL
INT

=

Precision Controls

Cancel
Help

Give the
timer the
instance
name

IP_ COUNT
and click
OK.

As with the timer function block the counter function block automatically creates
outputs, in the case: [P COUNT.Q and [P COUNT.CV

Variables

[t s v

Ok

Cancel

Iﬂ

| war. Kind | Allocat.. | Used | Data Type | Initialvalue | Comments

| Flag

Mame :
Yariables List
MName
ENABLE WAR
IP_COUNT  WAR
TIMER1 YAR

%000 *

=Auto=
=Auto=

*

BOOL
FB Instance
FB Instance

IP_COUNT.Q VAR
IP_COUNT.CY WAR

=Auto=
=Auto=

BOOL ‘
INT

TIMER1.Q WAR
TIMER1.ET  %AR

=Auto=
=Auto=

BOOL
TIME

These outputs can be used elsewhere in the program.

Glohal

Direct Wariable

=
=%
=3

Help

Ik

L

We now need to connect the output TIMER1.Q to the UP input of the counter. Select

the horizontal line connection icon

N

in the toolbox and click the right button of the

mouse to connect the spaces between the timer function block and counter function

block.
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TIMELL IF_COUNT
ENAELE TON CTU I

Row O | —1In i Cu O

Row 1 I THE5S BT ET = R Clga

Bow 2 I o

Row 2 I

Now we need to assign variables to the inputs on the counter function block. Input R
is a reset input of type BOOL and input PV is the preset value that the counter will
count up to, it is of type INT.

Double click in the space to the left of input R, with the right mouse button and add a
new variable called RESET.

Add/Edit Variables E3

Wariable RESE
Variable Kind cancel Assign the
variahle King - variable to
ariable Kind : WAR -
_ b | the memory
Diata Type Memary Allocation address
i+ Elementary: BOOL - " Auto IXOOO and
click OK
" FB Instance : v AssigniAT)
" Array o | [40.0.1
Initial Walue
Comments

Double click in the space to the left of input PV, with the right mouse button and add
a new variable called PRESET.
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Add/Edit Yariables
Variaple [PRESET
Variable Kind
Cancel
variable Kind:  [vaR ~] Lea_VC the
I variable as
Data Type Memory Allocation AU’tO
allocated but
f+ Elementary : IMT - * Auto - -
give 1t an
" FB Instance ~ ASSigniaT) initial Value
™ Array %, Of 10. Clle
OK to
Initial alue complete.
|10
Comments

Next Select a normally open coil icon |Q| in the toolbox and click the right button of
the mouse at the output Q of the counter. Directly address this output to %QX0.0.0 by
double clicking the right mouse button on the coil to open the variable menu.

Variables E‘
a=k %0K0.0.0 Direct Yariable Comment
Variahles List cancel |
Mame ‘ Var. Kind | Allocat... | Used ‘ Data Type | Initial value ‘ Comments | Flag
EMABLE YAR %0.0.0 * BOOL Q
IP_COUNT YAR =AUtD= FB Instance Glabal
PRESET WAR =Auto= INT 10
RESET YAR %4001 BOOL ;
TIMER VAR <> FB Instance (DB L
IP_COUNT.Q WAR =Auto= BOOL
IP_COUNT.C WAR <Auto= INT Add..
TIMER1.Q YAR <Autor % BOOL
TIMER1.ET YAR <Auto= ¥ TIME
Help
TIMERL IP_COUNT
ENAELE TON CTIT I (0H0.0.0
Row 0 || e IN o cu o5 k
Row 1 THES =« PT ETpa REZET R CVpa
Botwr 2 [— PRESET . FV
T 3 [—

When the ENABLE input is switch ON the timer will count to five seconds. When 5s
has elapsed the timer output Q will go high, this will trigger the counter input and the
counter current value will be incremented by one. When the counter current value
reaches ten, the counter output Q will go high and trigger the coil output %QX0.0.0
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Multiple-Source Programming

Global Variables

Global Variables can be used in multiple Programs within a Project, unlike regular

variables.

One way to declare a Global Variable is to assign it to VAR _EXTERNAL type, when

entering the variable in a program.

Add/Edit ¥ariables

X]

Variable |UF' OK
Wariable Kind
Cancel
VariableKind:  |vAR |
AR Help
WAR_COMSTANT
Data Type YAR_RETAIMN Memary Allocation
(« Elementary : BOOL - f* Auto
(" FB Instance : | J " Assign(AT) :
" Array | J %|
Initial Yalue
Comments
|up input
FLC Type : GE, test.prp  ‘wihiter : lewis

E| CONFIGURATIOM[PLC] . UNMAMED
[0 ACCESS WARIAELES : 0 variable(z) declared.
(@ Direct varable Comments : 0 variable(s) declared.
99 RESOURCE[CPU]O: RESO

B FESOURCE GLOBALS : 1 wariable(z) declared.

= Scan Program
[L] INSTO: c:harmwin #ssourcetestinoname00. sic

Task DEFIMITIONS : 1 wariable(s] declared.
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Another method is to double click on the RESOURCES GLOBALS menu in the
project tree and ‘Add’ a Variable as usual.

Mame |Var. Kind |Allocat... | Uged | Data Type | Initial... | Commen... ‘ Close
P WAR_GLO..  =Auto=  * BOOL up input

Delete

Edit...

Jat

Help

Add/Edit Global ¥ariables

Variable name : | Enter a Variable as
cancel normal, however there
Variable Kind:  |VAR_GLOBAL = are a couple of different
Ly Variable Kinds to select
Data Type VAR_GLOBAL_CONSTANT
VAR GLOBAL RETAIN Memory Allocation from.
f Elementary: |BO0L % & Auts Var_Global: normal

" FB Instance : P—— variable.

Var_Global Constant:
 Array [ % Constant global variable
Var_Global Retain:

Initial Value Global variable with

| power down retain.

Comments
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Multiple LD Programs

It is possible to have more than one program in a GMWin Project. This allows the
programmer to have a dedicated program to perform a specific function, for example
one program can control the communications and another to control the logic of a
machine process.

Variables declared in one program will not be available in other programs unless
declared as Global.

To enter a new program right click on the project tree and select Add Item, Program.

=@ Scan Program | | | |I

[ :

. Delete Brogram. ..

Bow 3
Properties... I
»  Allove Docking Bow 4
Hide I-
Float In Main Window Dow & I
Define Program E|

Frogram file name

|cummunicatiuns Browse...

A Program must be
given a name and an
Instance name.

Instance(Program) Name : INETT

Execution control The programs will then

% Scan Program be put in order of

instance name.
© Task |
Ok | Cancel | Help |
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PLC Type: GE, testprp  “Wiiter : lewis
EI COMFIGURATIOMIPLC] . UNHAMED Now a blank program has

[0 ACCESSWARIABLES : O variablels) declared. :
(I Direct varisble Comments : O variable(z) declared. been Created’ to select it as

=£d RESOURCE(CPUIO: RESO a Ladder Diagram, double

@0 RESOURCE GLOBALS : 1 variablels) declared. click on it and select the
=@ Scan Program

[ INSTO: c:hgrwin 4sourcetestinoname00. src optlon.
Mew Program E|
On selection of
Prograrm file name : | IL' <4+— .
Language, click
Language Cancel OK
" BFC LD (I . v
Help
Then continue
PO 0 programming as
(¢ Program Block . before.
Comments

communications program|

v Add Program to Praject

o

The scan cycle of the Project will process the programs linearly. In this case INSTO
will be processed before INST1. However the order can be changed.

PLC Type: GE, test.pri  Writer ; lewis
EI COMFIGURATIOM[PLC) : UMMAMED
[0 ACCESSWARIABLES : 0O variable(z) declared.
(3 Diect varisble Comments : 0 varisble(s) declared,
99 RESOURCE[CPU]O: RESO
#=[0 RESOURCE GLOBALS : 1 wariable(s) declared.
=@ Scan Program
IMNSTO : c:hgrwin $hsourcestestsnoname00. s
IMNSTT : cohgrwin dhsource’stest communications. snc
TASK DEFIMITIOMS © 1 wariable(z) declared.

FLC Tupe : GE, testpri — Wwriter : lewis
EI COMFIGURATION[PLC] : UNNAMED
[0 ACCESS WARIABLES : 0 warisble(s] declared.

[0 Direct variable Comments : 0 variablefs) declared. To Change the
99 RESOURCE[CPU)O: RESO _ order of the

®=[J RESOURCE GLOBALS : 1 variable[s] declared. .
=@ Scan Program Programs, I'lght

R IHST0: e click and select

[0 H5T1: b Add Ttem '

el Up or Down
TASK DEFINITION #< Delets
(Program)
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Subroutines

A Subroutine is a grouping of logic that must be performed given a certain condition.
To use Subroutines the programmer needs to use Sub Call and Return from
commands. A Sub Call command is similar to a Jump command however there are
some subtle differences. A Sub Call function is required to return to where it was
called from and then it the PLC will continue linearly to process code. Whereas a
Jump command skips code to and processing is continued at a given location.

Main program

that will
contain all the
Subroutine
calls.

Subroutine call
to the label
SUB_LABEL

Return command to return
to the main program

To enter a Subroutine call, select the icon or use the hot-keys short cut.

<RET = Shft+F7
32 Shft+Fa

- s R TR S N (O O
To Arrow Mode  Clrk+ & 0 © 6 {8 e
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Label =
Label List oK | Then double click on the
SCAL function call and
SUB. LABEL Cancel enter the Label to go to.
Help

Either select a pre-registered
label or enter a Label
directly

To enter a Return call, select the icon or use the hot-keys short cut. A return call
doesn’t require a coil to operate it, simply enter it at the end of the subroutine (as
shown in the example).

Shft+F7

e ShFt+Fa

<5CAL s Shft-+Fg I, :’_:] .| |_ -|.-’|- -|P|- -|N|- "E h {} {.-’}
To Arrow Mode  Chrl+-4 —

ORORGROE R CAPIEC

To enter Comments, an End of Main Program statement or a Label, double click on a
Row number and a menu will pop up.

Select the desired option and enter the relevant data.

Label or, Rung Comment

)4
&+ Lahel
Cancel
" Rung comment
Help

i~ The end of program body

Add Label E
Rung Comment
Label Mame :
m  cancel | Program Comment will appear in Blue|
Label List w

SUB_LABEL QK | Cancel | Help

Enter the program comments to be seen in
the ladder diagram.

Enter a new label or select
from the list
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Downloading and Online Options

Compiling and Building

Prior to downloading the Project needs to be compiled and built. This prepares the
Project for downloading to the PLC and checks for any errors.

Compile
@ Compile

Build Al

e

. The compile options prepare the programs for

ernory Reference X

Show Lsed 1f0 downloading. The programs are checked for errors
Check Duplicate Coils . .

Compile: Makes just the one program you are currently
working on.

Build All: Makes the complete project.

<::I Previous Message
E:} Mext Message

Confirm Compile g|
Cllell’lg the ‘Wauld you like to compile?

1 1 Ifyau compile the pragram, online editing will be possible
C(?mplle Opt'lon after changing mode to stop and writing program to PLC.
brings up this - :

[~ Do not show this dialog box next time
message
fes Mo
Compile E|
When the program has
Source File : mixing_prog.src

compiled it informs the user of
_ _ _ _ any errors or warnings.
Lines compiled : 4 Lines compiled.

Wariables : 60 Bytes
Errors will stop the program
from operating, whereas
warnings just inform you of
potential issues but do not
impact on downloading the
program.

Status : 0 Errars, 18 warhings are faund

=l Warning :Linreferenced local wariable WATER_VALLUE'is found.
| cWarning Unreferenced local wariahle WATER_WALVE' is found.
LWarning Unreferenced local variahle WEAST' is found.
Warning Unreferenced local wariahle YEAST_ADDED'is found.
Warning :Uinreferenced local wariable "YEAST_IMPLUT' is found.
Unreferenced local wariahle WEAST_VALUE'is found.

< Warning Unreferenced local variahle WEAST_WALWVE'is found.

' ErrorWarning 4 CrossReference ) IO ), Duplicate Coil A Find J  Communication [
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The compile messages are shown in the output window and can be cycled through
using the message buttons in the Compile drop down menu.

Confirm Compile All E|

Clicking the Build

. . Wiould vou like to build all?
AH OpthIl bI'll’lgS up Ifyou build all, online editing will be possible after
thlS message changing mode to stop and writing program to PLC.

[~ Do not show this dialog hox next time
fes Mo
Build AlL X

Building the whole

program, links the entire Output File : g7-baking-bread-161205.BM0

project and shows the

memory used. Lines campiled :

It shows the Program

memory size, Data size

. Status Make completed
and upload file size,
along with the _
. . Link success
maximums it shows the Program - 4932 Bytes(8%, Max68KE)
percentage used_ Data - 4420 Bytes(14%, Max 32KB)

Upload file ; 3452 Bytes(5%, MaxE8KEB)

The size of program + upload file should be less than GEKE.

GMWin Simulation

In GMWin there is a powerful simulation tool to verify your program without
connecting a PLC. As GMWin is designed for use with the complete range of G-series
PLC’s the simulator looks like a slot and rack type PLC.

To open the PLC Simulator click on the icon = with the right mouse button or
select the simulator option from the Tools menu.

Eﬂ Project  Program Edibt Yiew Compile Online Debug | Tools Window  Help
t. ‘::I:I L:'El :E': ‘:DD DEI-; ;{;; % B E gﬁa @——:' II Library Manager

i
B= PLC Tuce : G7. training manual ladderoi  writer - lewic

kart Simulation
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When the simulation software is started the project is built. Click OK to continue with
the simulation.

Build AlL X

Qutput File training_manual_ladder.BRO

Lines compiled :

Status iake completed

The simulation PLC is similar to a
G4 or G6 PLC. When simulating a
G4 or G6 program it is important to
insert the I/O modules as addressed
in the program. With a G7 program
there will be a default 60 I/O card in
slot zero and then the user can add
modules where necessary.
ie. %IXO.I.O =slot 0
%0QX0.8.3 =slot 2

A sl s 2l W
R =W im R B

The inputs in

To put the PLC in the slot are
RUN mode use the square and the
right mouse button outputs are

to switch the dial # round. When
from STOP (S) to - ON the inputs
RUN (R). Click on & go green and

the circle above R. T4

outputs go red

oal & & 1
£

To insert a digital input, digital output, analogue
input or analogue output module click the right
mouse button and drag the module to the desired
slot location. To remove a module click the right
mouse button and drag it to the trash icon
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The simulated PLC will stay on top of all program, however you can change this
option by left click the mouse on the blue bar at the top.

W LIOTT
Move

I ¥ Close

the simulation

above all the
Alt+F4 program,

«— Un-tick here, for

PLC not to appear

When the PLC is in RUN mode the program power rails are in blue as are the contacts

and coils that are ON.

ENAELE PESET
e o |l e =

MOTOR
rov 1| Sl

Ao N N
L

Dow & I

Enable = %I1X0.0.0,
is ON and shown in
green.

Motor = %QX0.0.0,
1s ON and shown in

red
|

When the variable is ON the variable name also changes colour from black to RED.

Downloading

Once the program has been compiled it is ready to be downloaded. However there is a
button that will compile the program, build the project and download to the PLC.

e D oD NS H

This button will Compile, Build,
Download, put the PLC in RUN
mode and monitor the program.
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online
% Connect-+Writs+RUn+Monitar On ChrHR
| F Connect To connect to the PLC,
| either use the Connect
= option on the Online menu
or press the connect button
PLC Made ’ on the Basic buttons.
Reset 4
Flash Mernary L
FLC Info v When connected the
1O Madules y greyed out options will
1 Eorcing ’ become available.
Tetwark 4
Cnline Edik r

If there is no program in the PLC or the
security option has been selected then

this message will pop up when the user L] E There is no upload progran ta PLC,
L

connects to the PLC.

RGE T RF

The connect button in the toolbar at the top will now be appear pressed

$% Connect-+write+Run-+Moritor On Chrl4+R The grey-out online Options are now

- available.

g7 Disconnect Once connected to the PLC it is now
Read. .. possible to:

B write...

B3| ponitor OnjOFF ) Write and read to the PLC.
PLC Mode o Switch the mode between
Reset_ R RUN, STOP and PAUSE.

} ° Write and Read to the Flash
Flash Memary 4

memory.
PLC Info ’ ) Check the PLC information,
I} Modules » useful for if an error occurs in the
1O Forcing » PLC.
Netwark b ° Check the I/O modules
cormm Info... connected.
. Enable the High Speed

Online: Edit r Networks.

. Edit the program ONLINE.
This allows the user to make
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Once the program is ready to be downloaded, select the Connect + Write + RUN +
Start monitor button to program the PLC.

B F |(mfe

_|Cc:nnect+'-.-'-.-'rite+RLIN+Start mu:unitu:urt

(X Foras

T Oy TR T L

Write E|
. Area
The user is then
-
prompted for what
they want to -
download. a2
-
-
-
(Special, FID, Positioning Module and
N Fgrg;-?ai:ed Counter Module) FOI' securlty, lf yOll
l_g do not wish for
anybody to be able
i+ Parameter and Program
to upload your
v Upload Program
- program back off the
PLC, un-tick the
ok | camce | Hew | upload option.
Build 411 3
The project is then Compiled and Built before
Cutput File o7-baking-bread-161205.8N0 .
being downloaded to the PLC
Lines compiled :
Status Make completed Write to pl-c El
II;irr;ErB:rZEES.SABEE Bytes(8%, MaxB2KB) PBrCEntagB of Frames Sent(%):
Data : 4430 Bytes(14%, Max 32KB)
Upload file : 3448 Byles(5%, MaxBBKE) _
81%
The size of program + upload file should be less than GBKB - -
Variable Na|\fariahle Vaq Data Type | Memory All| Initial Value |Variable Kirf Used §Cumments| ~
1 A 0 BOOL =Ato= VAR *
z ADD_MIX 0 BOOL M 00,6 VAR
3 B ] BOOL =Auto= VAR *
4 SALT FB Instance =Auto= VAR 3
e
Row 0 — ——l= ==
Z
Pow 1 ;. —
o 2 Now that we are online and monitoring the program we can
see that the power rails are on (shown in blue) and we can
e E monitor the variable data, this can be seen in green. When a
contact or coil is power they will appear in blue.
Ponr 4 -

Page 85




Precision Controls

Basic Communication

For communications with the IMO HMI’s range (both PMU and MI-text terminal),
the basic communication parameters will need to set. The communication parameters
menu can be found in the parameter tab.

=l PARAMETERS
[0 Basic Parameters
Communication Parameters

The parameters need to be set to match the HMI. Generally the HMI will be the
master and the PLC the slave.

The key settings to ensure communication with the HMI are that the Baud rate, Stop

bit, Start bit, Data bit and Station number. They all must match what has been entered
in the HMI’s communication settings.
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Communication Parameter

Communication method

Station Mo _ -
Baud rate: 19200 - Data bit:
Farity hit: Hone - Stop hit:

Communication channel

Precision Controls

o
o

& RS232C Mull Modem or RG422455 €

i RE232C wodem (DEdiEatEd LinE) Initial command:

" RE232C Dial-up Moderm

Frotocol and mode

Timeout in master mode:

HMI is
generally
the
master,
SO ensure
PLC s
slave

Dedicated
" haster I
= + Slave
Modbus
" Master
" Slave

User defined
" Master
" Slave
FIELDBLS
" haster

™ Slave

Ok | Cancel

ms
Transmission mode:

Helx |
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G7 PLC Communication Dip Switch Setting

On the G7 PLC the 9 pin socket is two communication ports in one, RS232 and at the
flick of a dip switch RS422/RS485.

When the Cnet Switch iS Pin Bo. | OMTIN IBW PC) G-Series Pin Mo
in the off position the : pon/e Do/ :
. . . 2 FaD FxD 2
Cnet communication is 2 D Iiie=— el — -
not enabled and the n DR TR )
Loader protocol can be 5 couf2a - Cod/ 50 5
used. Loader protocol is 6 naR DsR 6
RS232. 7 Rrs FTa ?
8 oTs oTa 8
q 4] ] g

9 Pin 3 Pin

BUILT_IM CHET

RUN [ .
PAUIREN 3'"~H
STOP L ROM MODE

The Cnet dip
switch is located
on the output
side of the PLC
along with the
ROM mode
switch.

When the Cnet dip switch is in the on position the G7 PLC can communicated on a
Cnet protocol. This is a RS422 / 485 protocol and has the following wiring
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PC GM7 base unit
Pin assignment And direction
Pin No. Pin No. Signal
1 1 CcD
2 2 RXD
3 ‘\ A 3 TXD
4 - 4 DTR
5 5 36
6 6 DSR
7 7 RTS
\ J 8 8 CTS
Female Type
9 9 RI

With the G7 PLC it is possible to communicate to both the HMI and PC. The Cnet dip
switch needs to be in the on position and the HMI will communicate on Cnet protocol,
whilst the PC will remain on Loader.

The advantage of this setting is that the PLC can be monitored whilst it is still ‘live’
communicating with the HMI.

RS232 Loader
Communication. RS485 Cnet
PC -PLC Communication.
2-3 PLC —-HMI
3-2 4-3
5-5 7-2
5-5
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Programming Tutorial Example — Washing Machine

Specification
Design a GMWin project with a ladder program to run a simple washing machine

program. The washing machine has four inputs and six outputs. The washing machine
will run two wash cycles: White wash and Colour wash.

Machinel/ O
INPUTS OUTPUTS
1. | Start Detergent + Water In
2. | White Wash Fresh Water In
3. | Colour Wash | Water Drain
4. | Lid Closed Drum Rotate
5. Spin Dry
6. Lid Open Lamp

Washing machine cycles

The White Wash or Colour Wash is selected by a rotary switch (i.e. only one type can
be selected).

Wash Time | Rinse Time | Spin Time
White Wash 10 minutes 5 minutes 4 minutes
Colour Wash | 7 minutes 4 minutes 3 minutes
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The Program Cycle

1. White Wash or Colour Wash is selected by a rotary switch (i.e. only one type
can be selected).

2. When the lid is closed and the start button is pressed, Detergent + Water are
pumped in for 1 minute.

3. The drum rotates for the specified wash time, depending on the type of wash
selected.

4. The drum is drained for 1 minute.

5. Fresh water is poured in for 1 minute.

6. The drum is rotated for the specified rinse time, depending on the type of wash
selected.

7. The water is drained for 1 minute.

8. The drum is rotated for the specified spin time, depending on the type of wash
selected.

9. The lid open lamp will operate if the lid is opened, and the wash sequence
cannot start.

10. If the lid is opened at any time during the wash cycle, the cycle is suspended
and only continues when the lid is closed again.

Beginning to Program

It is a good programming practice to map the known variables to addresses in the PLC
before starting to program.

INPUTS Address OUTPUTS Address
(1)
Start 71X0.0.3 Detergent + Water In | %QX0.0.0
(1)
White Wash 7o1X0.0.5 Fresh Water In %QX0.0.1
(1) (1)
Colour Wash 7e1X0.0.6 Water Drain 70QX0.0.2
(1) (1)
Lid Closed 7o1X0.0.7 Drum Rotate 7QX0.0.3
Spin Dry %QX0.0.4
Lid Open Lamp %QX0.0.5

Open GMWin and create a new project.

Double click on the icon et i to start GMWin.
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Set up a new project

Eﬂ Project Program Edit Wiew Compile Online Debug Tools Window Help

m pew Projeck, ..

':,:,t' Open. ..

Upload Project From PLC
L:'E, Save

Save As...

Close

New Project

X

Enter project file name: |

Project Washing Machine
Location: | cigmwin 4isourcel Brow Name
PLC{Configuration) name: =MNot given= Base Type G7
[*ou can set PLC name in basic parameter setting page after project created. | Writer Your name
Select PLE type Comments | Washing machine
- - Ty S tutorial

G4 " G4B " G4C " GE « G7 - GTu

Writer
Comment :
Enter the above details and
click Next
| Mewt > | Cancel | Help |
Define Program E|

Enter pragram file name

"nwm #ignurcetwashine_machine [TiELREin] src Browse.. nghllght “nonameOO.srC”
and type: Washing_ program.src

Enter program instance name
| INSTO

[* Instance is identifier in program mermory]
Select condition far run
& Scanprogram
£ [ e

[* First pragram is registered as scan program. |

Click Next when
¢ Back | Newt » | Cancel Help | COl’l’lplete
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Add Program &

Enter program file ‘

Select language

" SFC & LD L - )

Select kind of program

@ Program Block ©

—
[ T

[* First program is registered at program block. |

Enter program comments

< Back | Firish |

Cancel | Help

Precision Controls

Select Ladder (LD)
and click Finish.

Now the project has been made we are ready to create a Program.

nmwin A \cource iwachir

::E mfart Prcram FAlE Yea Cnmale SRline CFRg Tock windnw HFID

-8 x

RPN B A B -+ @281 HER M MG W L) e
SE
PETFLC Tvwe B7, vastir onettimeon Wi o Vo Eabilis | Daal 4 Typee [ Meruny Al Indeol Vlae Moot Kin - sed [ Coominenis]
CFEE CONTIGURATIONIPLE]: JMMaMEC
[0 AIZESS YAIIABLES: Owaiablzis) dzzlaed.
B0 Diveut van Ll Conneris . 0w cliels) e =
/7% RESOURZE(CPU|I: REZ0 I ~
[T RESOJFCEGLCEALS : 0 vaiaklefs declaec A a
B 5 sanFiugan == 1
L1 IMSTO: congmedr $haourccscshive_nicchir
12I[38] TASE.CEFIMITIONS : | vanstle(s’ declaied Bow L
I sil: i
B Inicreal -
[T inernis: Bov 2 5
[1 Culdfwiar iFeda. 1
Zow O B
B
Tow 4 "
ks
Row 3 <F}
]
Row & i
e
Row 7 o
= | =
A | ‘ N < >
T mgpy +5 Parametzr | L Brare J ] anam=n

=
=

u A CussPebrece b0 R wplhislacul
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1. White Wash or Colour Wash is selected by a rotary switch.

Select the NO contact icon 1h in the toolbox and click the left button of the mouse
on position row ‘0’ and column ‘1’ in the LD window.

am files\gmwin\source\nonamelD_src

L 1]

Feow 0 F

Fow 1
Fow &
Fow &
Row 3

Pomw 5

Al o

Assign a variable name to the NO contact and allocate the relevant IP address to the
variable name. (As mapped out before programming)

Add/E dit Variables

Yariahle Name : WHITE_WASH

—Wariahle Kind cancel |
Variable Kind VAR =l el |
—Data Type Memary Allocation
& Elementary Im = Auto
! ERlmetanne CTD N = Assign (AT):
£oamay @ [ jor [BooL 7 [se1x0.0.5]

—Initial Yalue

I Irit. At |
—CGomments

The same timer can operate from different preset times. This can be achieved by
moving a time literal into a variable, which can then be used as a preset time.

1F}

Select
contact.

in the toolbox using the mouse and insert a MOVE function after the NO
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Select Function

TimeiDate Function Al

]System FA|r

Set input number

Cancel

Max numhber:

5 Help

Required number:

- a—

Function information

Comment: Copy data

WOTYPE ¢

K4 c:\program files\gmwin\source\noname0D. sic

Beoma 0

Double Click on the area to the left of IN1. The Variables dialog box will be
activated. Enter the time expression for 10 minutes.

Yariables
Mame :

Variahles List

IT@W

0K

Cancel

MNarme

| var_kind [ sincat_ [ Used | Data Type [ initial vatue | comments [

WHITE_WASH VAR %IH0.0.5

Flai
BOOL 8

Global

Directariahle

ik

il

Help
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Double Click on the area to the right of OUT. Enter the Variable name
WASH_TIME, as a TIME Data type.

Add/Edit Vanables
Variable Mame : WASH_TIME
i Wariahle Kind
Wariable Kind : VAR ®
—Data Type
* Elementary TIME -

! EHnEtarer

@ [0 or

" Array

SINT =
INT

DINT

USINT

UINT

~Initial value ——————— ST

UDIMNT

]
Cancel
Help

Memary Allocation

& Auto

i Assign (AT)

——

DATE

TIME_OF_DAY
DATE_AND_TIME_|

STRING -

[Fift. ArE

—Comments

On the rising edge of the NO contact activation the time value of 10 minutes (T#10M)
is moved into the variable named WASH_TIME with a time data type.

kd c:\program files\gmwin\source\noname00_src

MOVE |

I ! ER ERO
— |—-
I TASH_T IME

T#10M _ IN1

The other two variables for the White Wash Cycle can be linked in series to the NO

contact.

k4 c:\program files\gmwin‘zource\noname0l. sic
WHITE_WAZ

MOUE |
EN ENO

EN

0UT| TAZH T IME

- IH1

T#SM _IN1 OUT

RINMZE_TIM
E T# ML

MOWE |
END

0UT __EFIN_TIME

=
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Repeat for the Colour Wash Cycle. Move the relevant time values into the
WASH_TIME, RINSE_TIME and SPIN_TIME Variables.

k4 c:\program files\gmwin‘zource\noname0l. sic
WHITE_WAZ

H MOUE | MOVE | MOWE |
Bomw 0 I EN ENO EN END EN END
RINMZE_TIM |_.
Fow 1 T#10M _IN1 OUT TAFH TIME T#5H IN1 oUT E T4 _IN1 OUT SFIN TIME

|

Row & I

COLOUE_Tla

SH MOUE MOVE | MOWE
EN ENO EN END EN END

—

EINSE_TIM

Pow & T#TM _IN1 OUT TWAFH TIME T#H _IN1 OUT E Tg2L _IN1 OUT SPIN_TIME

|

A A

|

2. When the lid is closed and the start button is pressed, Detergent
+ Water are pumped in for 1 minute

Create a latch using the lid closed and start inputs. Create three variables,
LID_CLOSED, START and START_LATCH. LID_CLOSED and START are
allocated to the relevant inputs and START_LATCH is auto allocated.

Insert an output coil by clicking on the icon 1% with the mouse and inserting it to the
program on the right hand side. The same Add / Edit Variables menu will pop up so
that you can name the variable.

K4 c:\program files\gmwin\source\noname00.src
LID_CLOSE ETART_LAT|
D BTART CH _
Row 5 L] | I v
START_LAT
CH
Row 7 I
Row 8§
Row 9
Row 10
o |

Use the START_LATCH bit to operate an ON delay timer for 1 minute.

To insert an On Delay Timer select the Function Block icon et using the mouse.

Page 97



Precision Controls

Select Function Block |E\ |
Standard FB All l FB instance
Instance name
TOM ’.ﬁi Caneel
Instance type: Help
VAR s Select TON from

the list and enter

Search the instance

name as T1.

FB infarmation

Comrment: OM delay timer

BOOL * BOOL
TIME * TIME

Name the TON timer as T1. Enter the time value T#1M as the Preset Time (PT). Use
the T1 timer output bit, T1.Q to break the START_LATCH.

Kd c:\program files\gmwin\sourceinoname00.src H=] E3
Pow § J J J .
LIDI_CLOZE START_LAT I
D START T1l.q CH
RBews | E—l (—
START_LAT
CH
Fow 7 t
START_LAT Tl
CH TON |
Row & 1 L i Ql_.
Fow 8 T#1M _PT ET
Fow 10 4|_. -
— =
Al el

Also use the START_LATCH bit, in series with a NC output bit of the T1 timer,
T1.Q, to operate the Detergent and Water in output, DET_WAT IN assigned to
%QX0.0.0.

To insert a Normally Closed (NC) coil click on the icon gl with the mouse and insert
it into the program where required.

Kd c:\program files\gmwin\source\noname00. src H= E3
START_LAT =]
CH
Row 7 ]
START_LAT T1
CH TON | r
Bow & 1 L N QI_. :
Beow & T#1M _ET ET
Eeow 10 I 4[. J
START_LAT DET_WAT_I
CH T1.0 "
Row 11 || | £ ~5—
Beow 12 1
-
EIN| ol
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Link the START bit in series with the colour/white wash selection at the start of the
program. The selection of program will only happen at one point in the wash cycle. If
the wash selector is changed during the program, the settings for the current cycle will
remain the same and not change until the next cycle.

H c:\program filesh\gmwintsourcelnoname00_src

WHITE_TWAS P’
H ETART MOVE | MOVE | MOVE |
| |
Fow 0O I I N EHO N EHO EX EHO
| EINZE_TIM
Fow 1 T#1O0M  IN1 OUT TWaSH_TIME T#5M _ IN1 OUT E TEH®T IN1 OUT_ SFIN_TIME
Pow 2 4|7 4|7 4|7
COLOUE_T&
ZH ETART MOVE | MOVE | MOVE |
Fow 3 I ! I ! IR EROQ IR EROQ EX ENOQ
EINZE_TIM
Pow & T#7M _ IN1 O0UT WaEH_T IME T#4M  IN1 OUT E T#2M _IN1 O0UT _GEPIN_TIME
Pow § —[ —[
. rrnae =
sl H

3. The drum rotates for the specified wash time, depending on the
type of wash selected.

After the detergent and water have been pumped in for 1 minute, the output bit from
the T1 timer, T1.Q, can be used to start the drum rotation timer and output. Create a
latch called WASH_LATCH, and use this latch to operate the timer and the output.
With two options for the length of time that the drum rotates, Colour and White wash,
the WASH_TIME variable is used as the Preset Time (PT) for the On delay timer.

am fileshgmwinizource\noname00_sric

WASH_LATC -
T1.Q TZ.Q H _I
Rem 12 | | 17 i —
WASH_LATC
H
Row 12 1
WASH_LATC T
H TON | N
|
Row 14 ] by QI_.
Row 15 |WASH_TIME PT ET
Row 16 4[ J
WASH_LATC DEUM_EOT &
H TZ.Q TE
Row 17 | | 1”7 C— <
Al O
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4. The drum is drained for 1 minute.

The resulting bit from the wash timer, T2.Q, is used to latch a bit to operate the drum
drain output and a 1 minute delay.

K c:\program files\gmwin\source\noname00._src

DRAIN_LAT -
TZ.Q T2.Q CH _I
Row s | | 17 C—
DRAIN_LAT
CH
Row 19 1
DRAIN_L&T T3
CH TOW |
|
Row £0 ] N L] |_.
Row Z1 T#IM _FT ET
Row 22 4[ 1
DEAIN_L AT WATER_DE&
CH T2.9 i}
Row 2t | | 17 C— .
KN A

5. Fresh water is poured in for 1 minute.

The resulting bit from the drain timer, T3.Q, is used to latch a bit to operate the fresh
water in output and a Iminute delay.

H c:\program filesh\gmwintsourcelnoname00_src

WATEE,_L AT .
T2.0 Td.Q CH _I
Row 24 p 17 vk
WATEFR,_L AT
R
Rom 25 1
WATEE_L AT T4
CH TON |
Row 26 | by q

Rowm 27 THIM _FT ET I N
Rew 25 4|_. 1
cH T4.0Q WATER_IN

— —— C— .

Bom 239
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6. The drum is rotated for the specified rinse time, depending on
the type of wash selected.

The resulting bit from the fresh water timer, T4.Q, is used to latch a bit to operate the
drum rotate output and the RINSE_TIME delay. As the DRUM_ROTATE output is
already used in row 17, and can only be assigned to an output coil once in the
program, the drum rotate condition is linked in parallel with the output on row 17.

kd c:\program files\gmwin\zource\noname00. src [ [O] =]
RINSE_LAT -
T4.0 T5.0 CH 2l
Row 31 | | 1/ i3—
RINSE_LAT
CH
Row @z
RINSE_LAT TS
CH ToN |
Row 22 I ') 1
RINSE_T IM
Fow 24 E _PT ET r
Row a5
Row 26
Al o

H c:\program fileshgmwinizourcelnoname00. src

WAEH_LATC Tz -
" TOW | _I
Romwm 14 _l ;_ IX 1}
Bow 15 WAEH_T IME_FPT ET[
4[ =
Fomw 16 .
WAEH_LATC DRUM_ROTA
H TE. N TE
Rew 17 ] I/} C—
EINSE_LAT
CH TS5.0
Fow 15 _l r |‘{ r -
DRAIN_LAT
Tz.Q T2.0 cH
Row 18 | | | 17k -5
TRATH T.AT il
Al O
7. The water is drained for 1 minute.

The in the program resulting bit of the rinse timer, T5.Q, is used to initiate the drain
timer and output. Again the drain output has been used previously so the initiating bit
is used in parallel in row 24.

am fileshgmwinizourcelnoname00. src

DRAINZ_LA& ;I
T5.4Q TE.4Q TCH
Row 37 | 12 53—
DRAINZ L&
TCH
Rom 25 L
DRAINZ L& TG
TCH TOH |
Rom 323 I L g Q|_|
Rem 40 T#1M _PT ET
Fow 41 4|_‘
Rom 4
Al O
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8. The drum is rotated for the specified spin time, depending on
the type of wash selected.

k4 c:\windows\desktopAmy briefcase\training\g_series\washing_tutorial src

5P IN_LATC =]
H
Bow 46
SPIN_LATC LID_CLOSE T7
H o TON |
Bow 47 Ik I by QI_.
Beow 45 SFIN_TIME FT ET
Row 43 4[. 1
SPIN_LATC
H 7.0 SF IN_DRY L
Row 50 ] | 1L O
Bow S1 E
sl Bl

9. The lid open lamp will operate if the lid is opened, and the wash
sequence cannot start.

Use a NC condition of the lid switch input to operate an output lid open indicator.

am files\gmwintsourcelnoname00_src

SPIN_LATC -
TG6.0Q T.0Q H _I
Row 43 | | 1/ )
SPIN_LATC
H
Fomwm 44 _I ’
SPIN_LATC T7
" TOW |
Pom a5 _I ;_ v L1} |_4 1
Fow 48 SPIN_TIME FT ET -
_
Fom 47 I 4|_. .
LID_CLOSE
il LID_OFENW
Rowss |7 i -
EN | b 4
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10. If the lid is opened at any time during the wash cycle, the cycle
is suspended and only continues when the lid is closed again.

The lid switch input could also be placed in series with any line where an action is
performed. This will stop the cycle at the point where the lid is opened and only
restart again when the lid is closed.

kd c:\windows\desktopimy briefcase\training\g_series\washing_tutorial src

WAEH_LATC LID_CLOSE DRITM_ROTA ;I
H TZ.Q 1 TE
Rewlo | L /] | ( —
EINGE_LAT
CH T5.Q
Rowm EZ0 | L I-l{ L5 E
DRAIN_LAT
Tz.qQ T3.4Q CH _I
Rom Z1 I‘/ : { .-

=T
TEA TN _LaT

CH

Bew 22 | |

DRAIN_LAT LID_CLOSE T3

CH il TOH |
L)

Rom E3 I L I L2 g

I_.
THIM _PT ET

|" 1 =
Al 3P

Romw Z4

To ensure the START button does not restart the program again during the cycle,
insert a NC contact on row 8 after the T1.Q NC contact. Create a new variable
RUNNING and assign to the contact.

Insert a line and add a NO contact with variable T1.Q. Add a set coil with the variable
RUNNING.

§d c:\gmwin\source\program_1_src

]
LID_CLOSE START_LAT —I
o START T1l.0 BUNNING CH
R e e R ( —
START_LAT
CH
Rom 3 _I L
T1.0Q EUNN ING=
Eow 10 _I : (5 ——
START_LAT LID_CLOSE T1
CH 1 Tow |
Fow 11 _I L I ;_ g Q r -

sl

1

After the last time, T7, add a NO contact T7.Q operating a reset coil with the variable
RUNNING.

H c:gmwin\zource\program_1_src

LID_CLOSE =
il LID_OFER _I
Pow 51 Il" : { )
T7.0 EUHN IR
Row 52 I R
Pow 53
Pow 54
Row 55 =
] el

Place the RUNNING bit in series with the recipe selection, to inhibit changes to the
preset time during the cycle.
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Rung comments can be added by double clicking on the row number on the left power
rail, selecting the rung comment option and entering the comment in the dialog box.

Double

Label or, Rung Comment

clicking
brings up this

menu option.

" Lahbel

Select Rung

comment and

* Rung comment

click OK ¢ The end of program body

Enter the comment and press ok
Rung Comment E|

COMMENT

Row 1

Row 2

Row 3

Rowr 4

Dow &

COMMENT

Row 7

Row 8

X]

Ok

Cancel

Help

Set Recipie - White YWash

(0]9 Cancel Help
Set Recipe - White Wash
SELECT Wi WHITE WAEZ
SH H
g H —
SELECT_Wa COLOUER_WA
SH SH
—1 g —
WHITE_TAZS
START RUNNING MOVE I MOVE I MOVE
ENO. EN ENO. EN ENOD

=
I ==l ==l =z
r ’s_mm_}mr

—1

Set Recipe - Colour Wash
COLOUR_Wi

I RINSE_TIM

T#10M . IM1 DUT[TATRSH_TIHE T#SM . IN1 DUT[ E

ETART RUNNING MOVE I MOVE I

ENO

— —

TE4M . IN1 DUT[SPIN_TIHE

MOVE
EN ENDO,

SH
| ] | L EN END N

F ’s:m_}mr I
== Dl T7M . INL  OUTUASH TIME TH#4M < IN1
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Compile and Build the Project

Once the program has been written has been written Compile the program by clicking

on the icon & with the mouse.
Confinm Compile E|

Would you like to compile?

Ifyou compile the program, online editing will be possible
after changing mode ta stap and writing program ta FLC,

[~ Do not show this dialog box next time

fes Mo
Compile E|

Source File : washing_program.src

Lines compiled : 154 Lines compiled.
Yariahles : 192 Bytes

Status : Compiled Successiully.

Simulate the Program

To simulate the program click on the icon = with the mouse. This will
automatically build the program and if there are no errors open up the simulation
software.

The simulated PLC looks represent the G4 PLC. This is because GMWin is used for
the complete range of G-series PLCs.

Switch the Simulation PLC from Stop (S) to Run (R) and now you can simulate the
program. Input and output cards can be added to the simulation PLC, the inputs are
square and outputs round, when active they are red.

On the program the power rails are active and shown in blue, as are active coils and

contacts. The active variable names also go red. Timer and counter current values are
shown in green.
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""" Wwindow Help
o =2 s
[ =B EREDOWE b B X
-4
b o - -
: Imtlal\lalue|\lar|ahle Kld Used |Cnmments‘
& WAR *
e VAR *
* WAR -
* *
& WAR
* *
-4 WAR
i WAR *
-
COMMENT |l=et Recipe - White Wash
SELECT A WHITE_WAS
SH i
Row 1 1 T—
SELECT Ui COLOUE,_ WA
SH SH
row 2 |l = =8=
ITE | UAS
START JEUNNING HOVE I MOVE MOVE I
Row 3 | — = EN  END EN ENF‘ EN  ENDO
T#Oms
START i T#0us umsx TIN T#0us
Row 4 —] TEL0M . INL OUT, T#5H = INL

I [UASH_TIHE r T#4M DUT[SPIN_TIHE

Row 5

COMMENT |'set Recipe - Colour Wash

OLOUR_T&

'I—F'

START RUN'NING MOVE I MOVE
i
- = = EN ENO EN  ENO

I EN ENUI
TH#0ns
START HI{I T#0ns RINSE_TIM T#Ons

T§VM . INl UUT[UASH_TIHE T#4M r T#3M . IN1 UUT[SPIN_TIHE

Download the Program to the PLC

MOVE
Row 7

Row 8

L

Connect the PLC to the computer serial port using the KIC-50A programming cable.

Click on the connect + write + run + monitor " icon with the mouse. This will then
bring up the write to PLC options.

Write &l

Area
-
=
-
-
~ The upload option
- enables the
(Special, PID, Positinning Module and program to be read
High-Speed Counter Module) from the PLC by a
(" Program user without the
£l original project. If
(# Parameter and Program you do not want
o Lisla e Bracen other user to have
~ access to your

program, un-tick

OK | Cancel Help the box

The Project is then built before downloading to the PLC.
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Build ALl (X

Qutput File : washing_machine BNO

Lines compiled :

Once the
pr(.)gram 1S Status : Make completed
built a menu
Pops up Link success

. . Frogram 55452 Bytes(8%, Max G68KE)
displaying the Data 4552 Bytes(] 4%, Max 32KB)

SiZC Of the Upload file : 5656 Bytes{4%, Max68KE)

pr()ject The size of program + upload file should be less than 68KB.

Click OK to
download

proj ect

The project then downloads to the PLC.

x)

Write to PLC

Fercentage of Frames Sent{%:):

. |

Cancel

Just like in the simulator, when monitoring the live program, it can now be seen with
power active to the rails.

COMMENT Set Recipe - White Tash
SELECT_WA WHITE_WAS

SH
[

—
LECT_Wa COLOTR_Tra|

EH
- = = =

ITE _WAS

START RITMNTING MOVE MOVE MOVE
5

| = = = IN ENO N ENn EN  ENO
T#0us
START_HMI THlus RINSE TIN THus
= TELOM . T WASH TIME  T#5M [ TH4M . INL DUT[SPIN_TIHE

——|—?a:1r?|_
i

=
=]
=1
&
=]

COMMENT |'set Recipe - Colour Wash
COLOUR_Wa
START  RUMNING  MOVE MovE MovE
= END EN  ENO EN  END

T#0n=
RINSE_TIM T#0ms=

[ T#3M . INL UUT[SPINiTIHE

——

Rew 7 | el =E I
I smn'r _mmT I T#0ms
Row 8 I TTM . INL OUT.WASH TIME  Tf4M

T 9

L
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IMO Precision Controls

1000 North Circular Rd

Staples Corner

London

NW2 7JpP

Tel: +44 (0) 208 452 6444

Fax: +44 (0) 208 450 2274

Email: sales@imopc.com or applications@imopc.com
Web: www.imopc.com
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Tutorial 1 — IMO Greenhouse

The plants in the greenhouse must be watered every 3 hours. 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 PLC has an On/Off input from a temperature
controller to regulate the temperature.

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.

The customer in time would like in time, to add a HMI to the system but for now he
would like to log how many times the door has been opened.

There is also a feed back system from the drives to inform the PLC when a drive is

down. If any of the drives are not operational then this will flash the lamp.
. s W a

Al
17/

L .flh'/l |J ‘
—
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Tutorial 2 — IMO Car park

Design a simple car park system to monitor and control the number of cars in the IMO
Car Park.

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.
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Topics Covered in the Advanced Course

e SFC and LD Programming

e Tasks

e Inserting Libraries
e Communications

O
O

o
o

DeviceNet
Modbus
RNet
Dedicated
Profibus

e Expansion Units

O
O
O

Analogue
Expansion /O
Communication Modules

e Slot and Rack PLCs
e Creating User defined Functions / Function Blocks
e Smart [/O

IMO Precision Controls
1000 North Circular Rd

Staples Corner

London
NW2 7JP

Tel: +44 (0) 208 452 6444

Fax: +44 (0) 208 450 2274

Email: sales@imopc.com or applications@imopc.com
Web: www.imopc.com
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