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PREFACE

BISMILLAHIRRAHMANIRRAHIM

All praise is due to Allah who has bestowed the blessings of faith, health,
prosperity and love. Blessings and peace be upon the Great Reverend Prophet
Muhammad SAW, his family, the companions of the Prophet SAW, tabiin and all
Muslims.

Recent technological advances have resulted in the development of the
programmable logic controller and, as a result, a revolution in control engineering.
This book is an introduction to programmable logic controllers, and it aims to make
the tasks of practising engineers who are encountering programmable logic
controllers for the first time easier. In addition, it offers a basic course for students on
the course in Polytechnic, schools, college and vocational electrical engineering. This
book is produced from practical worksheets used for students through practical work
for the 5t semester PLC and Automation course at the polytechnic. This book also is a
guide for students to create programs using cx-programmer, configure, inputting,
transferring, simulation online and offline.

The book contains six chapter. The first chapter is an introduction to PLC which
explains the definition and structure of PLC. The second chapter is to show the basics
of ladder diagram symbols. While in third chapter, explain operation screen and
inputting program to create a program using cx-programmer.

In chapter 5, explains the ways to transfer programs from computer to PLC.
Many worked tutorials, multi-choice questions, and problems are included in the
book to help the reader develop the skills needed to write programmes for
programmable logic controllers.

The author expresses her high appreciation to the Department of Electrical
Engineering and the Publishing Unit of the Sultan Salahuddin Abdul Aziz shah
Polytechnic, through the support given to realize the production of this book. May it
be of benefit to all students.
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CHAPTER 1

Overview

Programmable Logic Controller or PLC is a controller unit which is
widely used in a control system. A control is an integration of
various electronics components, devices and equipments that
perform a specific task or job function to enable a process to be
carried out efficiently. Control system can be configured or
programmed (if a controller is involved) to perform that special
task. For example, a control system can be use to control a sorting
machine, a parking system, elevator control and etc.

LEARNING OUTCOMES :

= Understand building structure of a PLC.
= Know PLC hardware units.

Chapter 1 :Introduction To PLC



WHAT IS APLC?

The National Electrical Manufacturers

4 Association (NEMA)

defines a PLC as a "digitally operating electronic
.| apparatus which uses a programmable memory
| for the internal storage of instructions by

F implementing specific functions, such as logic,
sequencing, timing, counting, and arithmetic to
control through digital or analog I/0 modules
various types of machines or processes."

=X / |
' International Standard
IEC61131-1

defines a PLC as an “electronic
system working digitally for the

use in industrial environment with

1} a programmable memory for the
"Aﬂiﬂﬁ'ﬁi '; . in‘FernaI storage of user—
-— .l orientated control instructions for
the implementation of specific
functions.”

Chapter 1 :Introduction To PLC




Structure of PLC

Power supply
l |
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Programming devices
Central Processing Unit(CPU) Input Module

The Processor, or commonly known as CPU is
a microprocessor that coordinates the overall  cgnnects the external input devices (sensors,

task description and activities of the PLC. It switches, timers and etc.) to the CPU within
perform functions like processes the input the PLC.

and output signals, execute programs,
communication with host computer, external

I/0 interfacing and etc.

The input module function as a medium that

Output Module
The output module function as a medium
that connects the external outputs devices
Memory (lamps, solenoids, motors and etc.) to the
Memory can consist of various type of CPU within the PLC.
memory devices like RAM(Random Access
Memory), ROM(Read Only Memory),
EPROM(Erasable Programmable Read Only NOTES
Memory) or EEPROM(Electrical Erasable
Programmable Read Only Memory). The main
function of the memory is to retain data
while the data is being used by the CPU to
perform various tasks.

The structure of a PLC can be divided into 4 parts.
Memory Unit

Central Processing Unit/CPU
Input module unit

Output module unit

Chapter 1 :Introduction To PLC



Function of PLC In A Control System

A control system consists of
various components which can
be generally categorized as
input and output devices.
Example of input devices :

* Sensors

* limit switch

* Proximity switches

* Rotary encoders

* Push button and etc.

Examples of output devices : & ‘;}‘l
* Motors ke ﬁ
* lamps S J
* solenoids motor lamps solenoid

* magnetic starters and etc.

In a typical control system using PLC,
the PLC function as a controller that
reads input signals from input
devices and command the output
devices to perform various task.

The task can be a simple function or
maybe repetitive (depending on the
task requirements).

Conclusion

The CPU is the brain of the CPU
control system that governs the
whole process to meet a
specific requirements

-
s;nd\mo

Chapter 1 :Introduction To PLC



State a definition of PLC. ‘ Programming device

Refer to Figure 1, identify ﬁ @
each of the item (i) (ii), (iii) )
and(iv)

List FIVE (5) input and
output devices.

State the function of CPU in i

PLC. ﬁ

‘ Power supply

Scan QR code. Figure 1
. 3 \\\.a
Discuss your answer -\t
with your lecturer

Chapter 1 :Introduction To PLC



PLEASE WATCHING THIS VIDEO

Chapter 2 Whatis PLC?

5. Whatis PLC?

CLICK

THIS
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CHAPTER 2

Overview

This topic will discuss about the PLC Programming system,
logic instruction set, and ladder diagram symbols.

LEARNING OUTCOMES :

u PLC programming
u Definition of Ladder Diagram
n Symbol of Ladder diagram

Chapter 2 :Ladder Diagram Symbol



PLC Programming

Introduction

PLC programming's
process is a

planning

activity to build and
install programmed to
do desired
assignment.

Chapter 2 :Ladder Diagram Symbol



Ladder Diagram

+ve
NO NC

-ve

|
T 1

|

* Ladder diagram, better
known as ladder logic, is a
programming language
used to program PLC.

* Ladder diagram are
graphic type
programming language
that convert from control
relay circuit diagram.

Chapter 2 :Ladder Diagram Symbol

1,

* Ladder diagram contain
contact track from left
to the right

* This contactor are
connected to switching
element namely as
normally open (NO) or
normally closed (NC).
Ladder diagram are
combination of control
circuit, display function
and operation model to
every branch in line.




Ladder Diagram

The symbols of the ladder diagram

‘ ' LOAD/ LD instruction. Used at the bus
' bar or at the beginning of a rung block.
Normally Open contact(NO)

LOAD NOT/ LD NOT instruction. Used at
M the bus bar or at the beginning of a

rung block. Normally closed contact
(NO)

AND instruction. Use as second
contact at normally open state (NO)
and series contact before it.

|_M_ AND NOT instruction. Use as second

contact at normally closed state
(NO) and series contact before it.

Chapter 2 :Ladder Diagram Symbol



Ladder Diagram

The symbols of the ladder diagram

|

]

Execution
condition

Execution
condition

—O
—

Chapter 2 :Ladder Diagram Symbol

OR instruction. Use at second
contact at normally open state (NO)
and parallel to contact before it.

OR NOT instruction. Use at second
contact at normally closed state
(NC) and parallel to contact before
it.

OUT instructions turn a relay coil ON
when the execution condition is ON

OUT NOT instructions turn a relay coil
OFF when the execution condition is
ON

The instruction to completed the
program. Last instruction for each
programmed



1. Describe the ladder diagram

2. State the different between
LD and LD NOT

3. Draw a symbol of contact
N/O and N/C

4. Determine OUT symbol in
ladder diagram.

Discuss your answer
with your lecturer

Chapter 2 :Ladder Diagram Symbol
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CHAPTER 3

Overview

CX-Programmer is a programming tool (software) for writing the
ladder programs that are to be executed by CP1E and others

PLC models. In our discussion here, we will only introduce the
CX-Programmer software as it is mostly used and it is

friendly user.

LEARNING OUTCOMES :

= Explain CX-Programmer start-up
n Explain operation screen CX-programmer
u Explain Inputting Program to Create a program

Chapter 3 :Using Windows Based
Programming Software



Using Cx-Programmer

Getting Started

1. Starting CX-Programmer

Select [Start] - [All Programs] from the desktop. - [OMRON] - [CX-One] -
[CX-Programmer] - [CX-Programmer]. CX-Programmer will launch. The
main window will be displayed first, followed by the title screen.

5 CX-One » StatMeny > CX-One > v o
O Neme -
CX-ConfiguratorFDT o
CX-Designer
CX-Drive )2 AM File folder
CX-FLnet 2 AM File folder
CX-Integrator A
CX-Motion
CX-Motion Pro
CX-Motion-MCH
CX-Motion-NCF
CX-Position
R gy e
g- e
CX-Protocol
CX-Simulater
CX-Thermo
Face Plate Auto-Bul

Date modified Type

File folder

File folder

File folder

File folder

File folder

File folder

File folder

AN File folder

)21 11:08 AM File folder
File folder

8/15/2021 11:08 AM

Date created: 8/15/2021 11:08 AM

Size: 25.2 KB

Folders: Online Manuals

Files: CX-Net Network Configuration Tool, CX-Programmer Help, ...

Introduction Guide Library an )21 11:21 AM File folder
Network Configurator for EtherMet|P 81 )21 11:21 AM
NV-Designer 81 211 AM
SwitchBox Utility 8n

m CX-0One Information 8/15/202

File folder
File folder

AN File folder
111:06 AM Shortcut

pel rrype here to search

Starthdenu 5 Ck-One » Ck-Programmer »

A

A [ Name Date modifi

Online Manuals

% CieNet Nebwork Configuration Tool

",@ CK-Programmer Help
[ ]

EEEEEREERg
vp (KPrograrmmer =@

§152021 108 M
JUAN0EAM  Shorteut
U0 Shortout
SN L0EAM Shorteut

File folder

e g Locaton 1P CProgram s )\ OMRONLCH-Onel - Programme |

B DLC Backup Too
,rj Release Notes

NOTE

S0 Shorteut

SI0EAM Shorteut

The CX-Programmer version that we discussed here maybe a different

version than the one you used. This discussion here is based on Windows
10 operating system. For other operating system, the window layout may
be slightly different, but the process is the same.

Chapter 3 :Using Windows Based
Programming Software



Operation Screen

This section describes the functions available on the main
window of CX-Programmer.
LOMAIN WINDOW

1D Untitled - CX-Programmer - [[Running] - NewPLCT.NewProgram1.Section’ [Diagram]] - X
[P File Edit View Inset PLC Progam Simulation Tools Window Help )
Ded i &k 1Y @ 7N T

NN AT YT BUER |4 |as
aQQ SR (BEE R A W | — OB Lk |5 S| BE | B
DRERDE &7 P EE LS8 PR AR RG]
=ix fo =
[Program Name : NewProgram]
o Nawfrojash - — —— g a9
I - NewPLCI[CPTE] Monitor Mode 1 [Section Name : Section]
{5 Symbols
il Settings 1 £ 1 Q:100.00 ‘
H . amp
I % zmvlng M
e P’:;::S I = g RN 7
2 lamp
=58 NewProgram? (00) Runnin: — o E
1 ! B 2
| @ sectont 1 1 . TH en
| 5 END
—— — | 3
— = = =
b——
[«] e -
Project k) { vame Address or Value [0.01 Comment: [swl
x PLC. NewPLCT (PLC Model CP1E E20)
2| compiing
[PLC/P Name : Ne

wPLCT/NewProgram 1]
ection 1]

Lad ERD]
WARNING: Mutiple ERD ot rung 0 8, 0
=

NewPLC1 -0 emors, 1 waming

£l
[T > TP\ Compie A Compie Eror , Find Repart j, Transfer el |
@ Title Bar

o Displays the data file name, created in CX-Programmer

@ Main Menu

o Used to select CX-Programmer functions

Tools Bar

o Displays icons for frequently used functions. Place the mouse
cursor over an icon to display the corresponding function name.
Select View - Toolbars from the main menu to show/hide
toolbars. Drag the toolbars to change their position

@ Project Tree

o Used to manage programs and settings. Drag & drop items to
copy the data

Section
o Programs can be split into and managed as multiple parts

Chapter 3 :Using Windows Based
Programming Software



Operation Screen

This section describes the functions available on the main

window of CX-Programmer.
U MAIN WINDOW

1D Untitled - CX-Programmer - [[Running] - NewPLCT.NewProgram1.Section’ [Diagram]] - X
[P File Edit View Inset PLC Progam Simulation Tools Window Help
Ded i &k 1Y @ 7N T

&8 |40 e BR BTER &= |n s
a9 Q SeER (EE AW | —O0BE Lk |5 Swla BE | B
DRERDE &7 P EE LS8 PR AR RG]
=ix fo =
[Program Name : NewProgram]
o Nawfrojash - — —— g 1
I -8 NewPLCI[CPIE] Meniter Mode I § Sectiont]
R Symbos 0o @
Settings Q: 100.00
I B Errorlog 1 S famp
M Y
<@ Memory I = T,
=% Programs 2 1 o
=58 NewProgram? (00) Runnin: -
1 ! B 2
|72 St 1 1 . TH en
1 5 END
—— — | 3
— = = =
b——
[«] e -
Project k) { vame Address or Value [0.01 Comment: [swl
x PLC. NewPLCT (PLC Model CP1E E20)
2| compiing

[PLC/Program Name : NewPLC1/NewProgram 1]
me : Section]

[Ladder Sec

ler Sec me : ENDJI
[WARNING END at rung 06, 0}

S—
NewPLC1 -0 emors, 1 waming

x
[ 41> T>11\ Compie £ Compie Eror  Find Repart J, Transter TLel |t
R R— NieadD] (1 (Sormasl b Mo Wil 07 e [UNE om0 m 00 == il

@ Project Workspace
o Select [View] - [Windows] - [Workspace] from the main
menu to show/hide the workspace

Diagram Workspace
o Used to create and edit ladder programs

I/0 Comment Bar

o Displays the name, address/value, and I/O comment for the
variable selected by the mouse cursor

Output Window

o Select [View] - [Windows] - [Output] from the main menu to
show/hide the output window. Displays the following
information: Compile, Find Report and Transfer

Status Bar

o Displays information such as PLC name, offline/online status,

and active cell position
Chapter 3 :Using Windows Based
Programming Software



Operation Screen

U Diagram workspace

E) @I [Program Name - NewProgram1]

(
[Section Name : Section]
I 0.01 Q:100.00
I I lamp
1 I:u[]r_ICIQ Q: 100.01
2 |1 lamp
2 \\
4 END(001) | End
& \
@ Rung Number @ Program Address
@Rung Header @ Bus Bar

If a rung is incomplete,
a red line will be
displayed to the right
of its rung header.

Chapter 3 :Using Windows Based
Programming Software



Operation Screen

O Information window

Displays the most common shortcut keys used in
CX-Programmer. To show/hide the information
window, go to the main menu and select [View] -
[Windows] - [Information Window].

CX-Programmer Information

Difi—Lip | THF—Drgmn | Dt Mone

_ITI_ W _II.I_ o _I I_-"~|Ii“ i

et | Proviete T et IOt | Gemmantad Fung|  Jump to Error
bl ShifidR L L o i e | Slifi-- 1

1 Imevediate Ref| Inforrmation
_I Ll I_ 7 Show, Hide

Cirl+Shifi+]

Chapter 3 :Using Windows Based
Programming Software



Inputting Programs

Creating New Projects

o When using CX-Programmer for the first time, you will need to
create a new project. When creating a new project, you must set
the target device type and CPU type for the program and data being
created.

1. Select [File] - [New] from the main menu

g Cx-Programmer
File View PLC Tools Help

0 | & 2R |82 || 0
“Qrpen..._ s 1P o pull

s EE | A e | —
bt 52 [0 1 [ |20 40 36 | % % 45 | @

Recent File

Exit

2. Select [CP1E] from the Device Type drop-down list. Click on its
Settings and choose CPU Type-[NA] and click [OK]

Change PLC > | Device Type Settings [CP1E] p 4
Device Name G | |
( |NewPLC1
S FOTR == ==
e e ! — I - I
[criE | Settings... 1 S v|l
\ | |
}NeWotkType_ — 3| S g Amme S
IUSB _'J Settings... I I8K [Step] ;I I~ ReadOnly
— Expansion Memory
~C " INone _:_I ™ Read Only
- — File Memory
[None >| I ReadOr
~ Timer / Clock
p Installed
ok | Cancel | Help
Make Default

Chapter 3 :Using Windows Based
Programming Software



Inputting Programs

3. Confirm that [USB] is displayed in the Network Type field.

Click the [OK] button.

Comment

Change PLC
Device Hame
[NewPLC1
Device Type
|CP1E | | Settings...|
$Eeﬂ;aﬂ:T}5;- = '
| | o
- Settings...
TR —

———

oK ||

—-— s

p
I Cancel |

Help

4. Main window for the new project will be displayed. Now we will
create a simple ladder diagram for the basic logic I/0O based on the

ladder.

=]

[P File Edit View Insert PLC Progam Simulation Tools Window Help
DEE SR F2B & ATV OTN ALE e &
a o Q sglsmErEE | pirnww | —ooF Lk &5 BE
DREREEODS dREER B8
S| ~—i
58 NewProject v [Program Name : NewProgram1] =)
-8 NewPLC1[CP1E] OFf -
EEBW;MEI'IS 1 Cffine [Section Name : Section1]
[ settings
< Memory
=% Programs
£-5g NewProgram? (00)
550 Symbols
163 Section!
©.F@ END
[« | >
Project (i | Nam: Address or Value: Comment:
NewPLCT(Net:0,Node0) - Offline rung 0(0, 0) - 150% Smart NUM

For Help, press F1

Chapter 3 :Using Windows Based
Programming Software



Inputting Programs

5. Select the [NEW CONTACT] or [PRESS C] icon of the tool bar
clicking the icon using the mouse. Then place the close contact
component to the highlighted box on the diagram workspace.

% Untitled - CX-Programmer - [NewPLC1.NewProgram1.5ection [Diagram]]
File Edit View Insert PLC Program Simulation Tools Window Help

DEE h SR +28 & 2 MEEN DTN A LS B &

a & Q G TR (ERE |G AW | —Co o T L e
MEFABOE &6 2F BB [New Contact (C)|| g g
==l [0

=& NewProject [Program Name : NewProgram1]

[Section Name : Section]

E@ MewPregram1 (00)
..... =4 Symbols
...f Sectionl

6. Click on the box and you will be asked to insert the address number.
Key in ‘0’ and click [OK] or press [ENTER]. You will get the next pop
window to [Edit Comment(1/1):0.00]. You can enter/edit a comment
for the component you just selected . Click [OK] or [ENTER] after you
have keyed in the comment.

ation Tools Window Help
MEZY DN AL &
G HE#HrwW | — 0 @& Lk & W
@3 NOTE
- The command
[Program Name : NewProgram1]
[Section Name : Section1] used IS LD/LOAD
............ Edit Comme;t (1/1): 0.00 x
0 B [ ok | cancel |
1

Chapter 3 :Using Windows Based
Programming Software



Inputting Programs

7. Now, we want to insert an output coil to finish this rung of ladder
diagram. Move your cursor to the [NEW COIL] icon, click it and move
your cursor to the highlighted area. Click the mouse and the new coil
will be placed. Again, you will be required to fill the output address as
well as the comment. Click [OK] or [ENTER].

tion Tools Window Help

S @MESEN DTN A& B, |8y @

D AF 4R W | — ) L S BE T
Lk New Coil

L 0 [Program Name : NewProgram1]

[Section Name : Section1]

///////////////////////////////////

1 Edit Comment (1/1) : 100.00 X

10000 | [LAMFD [ ok | cancel |

8. Now, we want to insert the next rung. Move your cursor to the NO
contact icon, click it and placed it at the beginning of the new rung. Click
once, and then insert the required contact address and comment.

lation Tools Window Help
BMEUL O & L8 B &
GHF#YPW | —O @& Lk & i BE TR
=B E

Tradite Aet] Inf

5 i
l Junn to Ervor

Shifee1 | Clr

I:0.00 Q: 100.00
{ | LAI

11
SWo

0 0 [Program Mame : NewProgram1]
[Section Name : Section1]

2 Edit Comment (1/1) : 0.01 X

o1 [ ok | cancel |

Chapter 3 :Using Windows Based
Programming Software



Inputting Programs

11.5ection? [Diagram]]
slation  Tools  Windoew Help

HERN DEIN ([ALS | B (H

AR e | — oo B Lok &y HE | E
Qs
U 0 [Program Name : NewProgram1] B
[Section Name : Section]
1-0.00 Q: 10000
| | LAl
SWO
1 -0 Q- 10001
2 | | LAl
SW1
2
3
Add 3 rung
Now, TRY THIS! Add 3 more rungs by
placing inputs and outputs.
GOOD LUCKS
Now your program has finished and is
ready to be downloaded into your
PLC.
@ Save CX-Programmer File x
| T 9. Save the created
Savein: | | | PLC - i Efv .
e N & program by selecting
Neme Date modifed [FILE]-[SAVE AS]. Browse
@basm.cxp 872772021 11:28 AM
for the folder and enter
the filename. In example:
the filename as BASICIO
< _ 2 and click [SAVE]. The
File name:  |BASICIO| Save default file extension is
Save as type: |Cx—F‘n:|grammer Project Files {*.cxp) j _CEIEE"_ * .CXp

Chapter 3 :Using Windows Based
Programming Software



O How to Insert Symbol Ladder Diagram

laticn Tools Window Help

M=l DTN

ﬁgy HE Y | — O & H
|New Closed Contact (,-'jl

N NN
L & @

0 [Program Name : NewProgram1]
[Section Name : Section]
1 -|/]- Mew Closed Contact >
[ | Detais> [0k | cancel |
- Edit Comment (1/1): 0.00 -
.m | (] | Eancel‘
ulation Tools Window Help
2 BERY DEN ||ALE B &
TG AU | — o9& L Ix £ By
| |10 .
’ [Program Name : NewProgram1]
|- 0.00
| |
1 -
SWO I: 0.00
— |
—_— I 0.01 \
(—1)
SWi1 /
— -
1 | — ;
Edit Comment (1/1) : 0.01 hd
||T| | oK | Cancel |

Chapter 3 :Using Windows Based
Programming Software

The command used is
LDNOT/LOAD NOT

o To enter the N/C
symbol, select [NEW
CLOSED CONTACT] or
press [/] and fill in
the input/output
address in the field.

o Then fill in the data in
the column, click the
comment content
details and then click
[OK]

The command used is
OR

o To enter the OR
symbol, select [NEW
CONTACT OR] or
press [W] and fill in
the input/output
address in the field.

o Then fill in the data in
the column, click the
comment content
details and then click
[OK]



U How to Insert Symbol Ladder Diagram

tion Tools Window Help
MERY DT AL B &

G AF 4 4P W = O & F L Ix £
[Mew Closed Contact OR ( X

0 [Program Name : NewProgram1]
[Section Name - Section1]
I- 0.00
I I I: 0.00
| ]
|
SWO QW0
-z.zz.zz.zz.zz.u.u.uzzzzzzzzzzzzzzzzzé —- - — — ~
: 001~
(—1—
1 g S S
Edit Comment (1,13 : 0.1 ot
2 m Ok, Cancel |

Vindow Help
RO R|||ALS B &
Pub | — Og@ B Lk &5 [H

]

I[Program Name - NewProgram1] =

[Section Name : Section1]

LI, £ S
J\ﬂ Edit Cornment (1/1) : 100.00 !
[100.00 ||LAMPO OK | Cancel

P [ N
1 O— IR0y
\ /

~ -

Chapter 3 :Using Windows Based
Programming Software

The command used is
ORNOT

o To enter the OR NOT
symbol, select [NEW
CLOSED CONTACT
OR] or press [X] and
fill in the
input/output address
in the field.

o Then fill in the data in
the column, click the
comment content
details and then click
[OK]

The command used is
ouT

o To enter the OUT
symbol, select [NEW
COIL] or press [O]
and fill in the ioutput
address in the field.

o Then fill in the data in
the column, click the
comment content
details and then click
[OK]



U How to Insert Symbol Ladder Diagram

s«ction1 [Diagram]]
on Tools Window Help

AR OTN||AL% M T

G AL P | — O o & L x & & BE | BB
E

J The command used is
AND

o To enter the AND

[Program Name : NewProgram1]

[Section Name : Section1]

1:0.00

kdit Comment (1/1) : 0.017

01 |5w1

[ DK I Eanu:el|

symbol, select [NEW
CONTACT] or press
[C] and place
highlighted box series
cursor with the first
input address in the

s

tion Tools Window Help
MR Q2R | &2% n T
ngwwl—oaﬁ' Lk ol BE B2

New Closed Contact (/)

field.

o Then fill in the data in
the column, click the
comment content
details and then click
[OK]

L
=

The command used is
AND NOT

[Program Name : NewProgram1]

[Section Name : Section1]

‘ Edit Comment (1/1) : 0.01

|01 [sw1 0K

o To enter the AND
NOT symbol, select
[NEW CLOSED
CONTACT] or press
[/] and place
highlighted box series

X

Cancel ’

oy e
1000 7 1007 S’
| — 11—
SWO . SWI. 7

Chapter 3 :Using Windows Based
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cursor with the first
input address in the
field.

o Then fill in the data in
the column, click the
comment content
details and then click
[OK]



U How to Insert Symbol Ladder Diagram

rarm]]

Mindow Help

& 4 [T~ iy o | B | S
i e = = iy = o L— L == [#H)
= Mews PLC Instruction 1] ]
[Program Name : NewProg\mﬂ
[Section Name : Section1]
sirississssssinsrssirsrisni
- 0.00 :
5\.-‘-.-|0
[Tikt 000 #0050 Detail>> | Ok | Cancel |
Edit Comment (1/2) : TODD =
| aK | Canc:el|
\:0.?0 o
S0 ( ™ 100m:ger (Timer,
000 TIE
~ — |gBET NUMber
#0050 Setvalue
0 [Program Name : NewProgram1]
[Section Name : Section1]
P -_—
¢—Eom} EnM
/
SN —_

Chapter 3 :Using Windows Based

Programming Software

The command used is
INSTRUCTION

To create instructions:
Timer, Counter, Moy,
Scaling, Difu, IL-ILC
etc.

Select [NEW PLC
INSTRUCTION] or press
the letter [I].

Type in the field, the
name of the Instruction
to be used for example
type TIM for Timer,
type CNT for Counter
etc..

The command used is
END

o Ladder diagram

must end with an
END instruction.
Double-click the
[END] section to
confirm the
ladder diagram
includes only the
END instruction.



TIPS

An Abbreviation of The Symbol Used in the
Program

[CTRL] + ——» = to draw a horizontal line

[CTRL] + ‘ =to draw a vertical line

Press the letter R to add a rung in the middle of another rung

l“

I

E.g: A Program with
Duplicated Coils

NOTE -~
0.00 r 100 N
[ Duplicated Coils \ | N2
—— -~ \Duplicated
o Coils should not be Oﬂ ’\ 100 ™ 7 coils
duplicated. ~=-
o Only the rung closest to the ENDWOOT) N
END instruction will be valid
if the same address is
specified for multiple
outputs.
o This is because programs are
executed sequentially from
top to bottom.
o CX-Programmer will indicate
invalid rungs caused by

duplicated coils as an error.
[ END{01)

I

Chapter 3 :Using Windows Based
Programming Software
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https://youtu.be/84Sm1bk3_LE

1. Label with the correct answer
QO QA HEEBER BE R NGIYW | -0 F
NEAROS Z20EE 8518

L

d.

2 'ﬁa NewProject
£ NewPLC1[CPTE] Run Mode
L= Symbols
i 1: 0.00 1: 0.01

N
2 0 I[Pruqram Name : NewProgram1]

[Section Name : Section1)

Q: 100.00

Settings — | I
[ Errorlog b.
PLC Cloc Q: 100.00
.4 Memory ]
=% Programs
= @ NewProgram?1 (00) Running
23 Symbols
£ Section

.5 END

Discuss your answer
with your lecturer

Chapter 3 :Using Windows Based
Programming Software
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Overview

Ladder diagram must be saved after they are created.
This section describes how to verify, save, and load
ladder diagram.

LEARNING OUTCOMES :

n Explain to Compiling Program
u Explain to Saving Program
u Explain to Loading Program

Chapter 4 : Saving/Loading Program



Compiling Programs

By Compiling, You Can Check For Errors In The Programs

From the Main Menu, select [Program] - [Compile All PLC
Programs]

5ummeu-\.A-rwgmmmev-uvemuNemru SISO [Uiagra] © ~
[ File Edit View Insert nLcnogum " Simulation Todr dow Help _'|_Mu-_'l_w-17-_"_ B g ] Wt | - & X
DEE |} &R u@ ote|[6saa% L1 [RER ARG DRRD| L 0|5 L T R T REar ] e cosne
Q Sl M E ;e‘::nf:nng Mav\a; - X [
DARR DS Sb—’\ Action used fist 56 % I ML 2 » et dhol SR

tAAN
x| 0 =
= & NewProject o [J{Program Name - NewProgram1] 8
&8 NewPLCI[CPIE] Offine [Section Name - Section1]
=3 Symbols
g i:::::, Lo ?0 T000 —
I { >—1 WORKAREA
E‘F’Qrcgrams :‘E T!.‘é‘l';\? WORK AR
= <& NewProgram1 (00)
32 Symbols W0.00
g :::;o"’ RKAREA

o The compilation process has begun. When the compilation is
finished, the results of the program checks will be displayed in
the output window.

I\Pﬂed# —————— M — (e o o o o — o e T e e e . e — ~
{ PLC: NewPLC1' (PLC Model CP1E EX) —emmmee 1
2| |Compiing. 1
[PLC/Program Name : NewPLC1/NewProgram1] I
I [Ladder Section Name : Section1]
I [Ladder Section Name : END) I
The programs have been checked wih the program check option set to Unit Ver.1.3.
| |
\ |
ST ot Gl et e[ L Lo

For Help, press F1 'NewPLCT(NetD,Node:U] - Offline ' rung 2 (3, 0) - 140% Sm
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Compiling Programs

2. Double-click the error message in the output
window if one has been detected.

o The cursor is moved to where the error was detected.
Correct the error.

B Untitled - CX-Programmer - [MewPLE 1 NewProgram1 Section [Diagram]] .\h'.'.'.'.'-..r .éh:;;:;: ':E:El.uru;n :'J:'::{:""ﬂ ; =4
File Edit View Inset PLC Program Simulation Toels Window Help &
Dk SR +HR A 2C AIVL 0T |2a5% 8% L1 BARLPAPLT0DTE| L 5oL
aqQQ i@ uEk(Ea|Cirrw | — 0B FTHELK|[Z Sl vy WBEEE
DEREROE A2FPEBR|/2H Y (438 |SB| S 4a5rEnMELEpn m@ma ST
iF F + 447
== SWU IMER T
=] * NewProject W0.00
= i NewPLC1[CPIE] Offline e
=1 Symbols WORK AREA
G Settings r dttrarranesesseiss sy |
<@ Memory 4 1 |
= W Programs TIM 100ms Time
=58 NewProgram1 (00) |
2 Symbols 000 TIMER 0
é Section Timer numb
P EnD — |
#0050 Set value
4] o
Project [ ﬂl MName: W Address or Value: N/A [Aute] Comment:
ﬂ — ] 'NﬂPLCI'LFLCl-bdd TPIE 20 ) ey r
IPLC.-'P'me-rM HewPLC1/NewProgram1]
m M%, ¥ “h—m “‘EM"T“H 1T.u _
m—g’m“'& 8 anjovitd pdgen g ng 10,0
NewiProgram 1 - 1 emer, 0 wamings
S em b el i —p PPN
A ATV [\ Compie A Comple Emor J, Fnd Fiaport 1 Transter / el
For Help, press F1 MewPLC 1 (Net:0, Nodel) - Offline rung 1 (0, 0) - 140% sm
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Saving Programs

1. Select [File] - [Save As] from the main menu.

o The save file dialog box will be displayed.

3 untitled - CX-Programmer - [NewPLC1.NewProgram1.Section1 [Diagram]]
[ File Edit View Inset PLC Program Simulation Tools Window Help

g O New.. RN @2 [ AIRY(OER|[624% 8|S
@ Open... CTRL+0
9 Close EERAFHYEW | —O B F L b S BE |
Ll = CTRL+S B8
Save As...
—  ReusableFile =2 fo o [ (Program Name - NewProgram1]
Function Block »
[Section Name : Section1]
Load Comment/Program
Save Comment/Program I 0.00 I'0.01 W0.00 ,
| ] De 2
R Compare Program... FSE Il‘glli { —— Relay
Page Setup... W0.00
[ Print Preview — |
& print.. CTRL+P Relay
Recent File
Exit
1 W
40— |
' ™ 100ms Timer (Timer) [BCD Type]
000 Timer 1
Timer number
#0050 Set value

2. Specify the save location, and input a file name. Click [Save].

o The CX-Programmer project file will be saved. Select specific folders
so that they are easy to find

% Save CX-Programmer File X
. _— _— _— I

Savein: |, PLC LAB -« BerEr

Name B Date modified

Mo items match your search.

< >
| File name: 1 (ol | I Save
Save as type: |C1aF'rogrammer Project Files (" cxp) LI Cancel
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Overview

This section explains how to transfer and execute programs
online and offline.

LEARNING OUTCOMES :

= Explain to transfer programs from PLC to computer
= Use command work simulator

Chapter 5: Transffering and Debugging

Dracram



Transferring And Debugging Programs

Going Online

o To configure CP1E settings, transfer programs, or execute
programs, the computer and CP1E must first be online.

1. In CX-Programmer, open the program to be transferred.
2. From the Main Menu ,select [PLC]-[Work Online] or CTRL+W

% BASIC_1 - CX-Programmer - [NewPLC1.NewProgram1.5ection1 [Diagram]]
@ File Edit View Inset PLC Program Simulation Tools Window Help

NER R &R I2Y Work Online CRLW T vl I
Auto Online 4
a QQAQ | S -0oF
Operating Mode »
mm@p 81 Manitor FE@
£ Compile All PLC Programs F7
Program Check Options... be : NewProgriami]
=88 NewProject Program Assignments L
e NewPLCICPIE] Offl  pemory Allocation 3 B
73 Symbols
(3 settings e y | 1001 @: 100.00
g Memory Partial Transfer » ‘ C
=] ﬁ Programs Protection »
=S NewProgiam — Cjeqr Memory Areas
.= Symbols
& Sectiont Edit D
[P END Change Model
Change Communication Settings
Data Trace..
Time Chart Monitoring...
Force b
Set »
3. Click [YES]
i - 1

CX-Programmer v9.6

About to connect to the PLC,
. Do you wish to continue ?

A
NewPLC1[CP1E]
-USB‘

| Vs | No

Chapter 5: Transferring and Debugging
Program



Transferring And Debugging Programs

4. When the system goes online, the ladder section
window will turn light grey

stion Tools Window Help
#h DENR | |&e% | B |% &LIELAG
GAF#NEW | —O @ & Lk |G &@E 3

n 16
oo

g P Nan?®® Ne Prog o
rogram ewProgram
? . = ) S~ L
[Section Name : Section1) \
* -
/ - 0.00 - 0.01 100.0N |
o A
‘ Q: 100.00 L
\ e /'
N [ LA
. 7’
.
1. - -
-
~ ...........

Online status is one in which the computer and
CP1E are connected. To execute a program
created with CX-Programmer on CP1E, the
program will need to be transferred.

NOTE

/Ifthe system fails to go online, check\
the PLC type setting and
communication settings. To check
the settings, double-click
[NewPLC1[CP1E]Offline] in the

\ project tree /

Chapter 5: Transferring and Debugging
Program



Transferring And Debugging Programs

Transferring Program

o A program created with CX-Programmer can be transferred to
CP1E.

1. From the Main Menu, select [PLC] - [Transfer] - [To PLC]
The Download Options dialog box will be displayed.

BASIC_1 - CX-Programmer - [[Running] - NewPLC1.NewProgram1.Section1 [Diagram]]
[P File Edit View Insett PLC Program Simulation Tools Window Help

NS HE k| &R & WorkOnline CRLW 1D N ||[als e &0 0 B AR 288
= | Auto Online > TR Z =
Q& QQ [ . — O EHEELK | |B SE %Y B
Operating Mode > e i )
DR EOE 8 monitor v |[BE(S |G E>E ML
= E E ® "% | #¥ Compile All PLC Programs F7
| Program Check Options... be : NewProgram1]
S| ‘k NewProject Program Assignments .
&8 NewPLCT[CPIEJRur Allocation b
7ol Q: 100.00
Settings )
[ Errorlog Partial Transfer » CTRL+SHIFT+T
PLC Clock Protection » | R Compare with PLC...
® Memory Clear All Memory Areas 2
4 ToFil
=] ﬁ Programs Q Fli€...
=S NewProgram Edit '» From File.
5 Symbols Change Model
&3 Sectionl Change Communication Settings
END
@ 1 Data Trace...
Time Chart Monitoring...
Force 4
2. Click [OK]
Download Options bl

PLC: NewPLCl
Include: Cancel |

1!% Programis)

(| Settings

¥ =2 Symbols

I [E] Comments Transfer All |

] (0 Program index

Symbols, Comments, Program index

Transter To/From:

MNote: PLC Memony areas(CI0. Timer/Counter. Data memory, etc.] is
not transferred. Please transfer PLC Memory areas from the PLC
Mermory windowve,

Chapter 5: Transferring and Debugging
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Transferring And Debugging Programs

3. Click [YES].

CX-Programmer v9.6 ‘

This command will affect the state of the connected PLC.
! Do you wish to continue 7

-— el

Yes | Mo

4. The dialog box is displayed . Click [YES]. The transfer will
begin. The Download dialog box will be displayed.

CX-Programmer va.6

Make sure that there aren't any problems if the PLC is
stopped.
2 Do you wish to switch the PLC into program mode?

Yes No |

5. Click [OK]. The transferring now complete

Download X ‘

Program Download to PLC NewPLC1

Download successful

oK

Chapter 5: Transferring and Debugging
Program



Transferring And Debugging Programs

6. Click [YES]. The system change to RUN mode.

CX-Programmer v9.6

Make sure that there aren't any problems if the PLC is started.
! . Do you wish to return the PLC to Runmode?

-—

Yes No

OR
7. Change to the RUN operating mode to start a production

run.
The procedure for changing to mode is described below.

From the Main Menu, select [PLC] - [Operating Mode] -
[Run]. A dialog box will be displayed to confirm the operating
mode change.

22 application-1 - CX-Programmer - [[Stopped] NewPLC1.NewProgram1.Section1 [Diagram]]
') Fle Edt View Insert Program JZES Simulation Tools Window Help

Ded h &R +E &% (& 250
- & work Oniine QW ‘
X QA [[FTSE k] aeogme J—-oosaaEL
CREROE |6 T Ceoo v |80
= 2 Nowproea Trarsfeg R ks
5 I arr L  Partial Transfer L4 g
=3 Symbols Online Edit » P .
Error log 1w
PLC Clock Clear All Memory Areas :::,
‘f‘?m PLC Configuration »
=Gl NewProgram1 (00) St ©
és""‘,ﬁs‘ Trace >
@Em Force 4
1F Function Blocks Set/Reset »
1 1
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Transferring And Debugging Programs

8. The operating mode will be displayed on the title bar
and on the project tree.

Q BASIC 1 - CX-Programmer - [[Running] - NewPLC1.NewProgram.Section1 [Diagram]]
[P File Edit View Insert PLC Program Simulation Tools Window Help

DEE A &R ¢4 DTN || ALK B (® L B 48R
a o Q s NE R ERE R ArHYEWw | —O0 @ F b |||5 8@ EE

=l o [Program Name : NewProgram1]
o9 NewProjet, — — — ’
=188 NewPLC1[CP1E] Run Mode 1 Ifse“'“ Nama : Sectiont)
Ly Symbols
Settings _I:{D.GIO |:$1 Q: 100.00
[y Errorlog I '
PLC Clock Q: 100.00
.. Memory —
=- % Programs
B ‘a NewProgram1 (00) Running 1
553 Symbols
&P Sectionl
P END
[+]
P'°JE'='(/ =l Name: Address or Valu
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Transferring And Debugging Programs

o Change to PROGRAM mode. The procedure for changing
to the PROGRAM operation mode is as follows :

1. From the Main Menu, select [PLC] - [Operating Mode] - [Program]
A dialog box will be displayed to confirm the operating mode
change.

@ BASIC_1 - CX-Programmer - [[Stopped] - NewPLC1.NewProgram1.Section1 [Diagram]]
[ File Edit View Insett PLC Program Simulation Tools Window Help

D&M oh &R |B WorkOnine RLW 1D TR 6% &% LI BRAR
Auto Online L
a o QQ sl — OB L |5 @ &% BE
T v o5
0 E B & 6 oo - T

&2 Monitor  CTRL+3

20

[£%] Compile All PLC Programs F7
2R CTRL+4
Pregram Check Options... P’ LT — i
= lﬁ' NewProject Program Assignments _ ,
& @8 NewPLCTICPIEI SO Memory Allocation p [oSectiont]
=1 Symbols
[&) Settings Transfer L ;{0_0}0 I'l::;»[}” =R
[ Errorlog Partial Transfer »
(@) PLC Clock Protection o

%t Memory Clear All Memory Areas
=] ﬁ Programs
B @ NewProgram Edit
- J,_:;_! Symbols Change Model

fE Section1 Change Communication Settings

2. Click [YES]

CX-Programmer v9.6

Make sure that there aren't any problems if the PLC is
stopped.
Do you wish to switch the PLC into program mode?

Yes Mo

Chapter 5: Transferring and Debugging
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Transferring And Debugging Programs

3. The operating mode will be displayed on the title bar and on the
project tree

g BASIC_1 - CX-Programmer - [[Stopped] - NewPLC1.NewProgram1.Section1 [Diagram]]
[P File Edit View Inset PLC Program Simulation Tools Window Help

Dz k| & dh DER || &ELD B & L Es 8 (R
a o Q SHHECEER = BE| QAtHYrw | —O0 o8 L || <&@ s BE

S B NP , . w
=@ NewPLCT[CPIE] Stop/Program Mode ]
Synjbols I: 0.02 1: 0.00 I: 0.01 Q: 100.00
Settings — | || 17
[ Errorlog sw02
PLC Clock Q: 100.00
& Memory —_— ——
=] % Programs
= ‘a NewProgram1 (00) Stopped L
5 Symbols
B Sectionl
9 END

[Section Name : Section1]

Ll | 0 I [Frogram Name : NewProgram]

Operating Mode CP1E has 3 operating modes: PROGRAM, MONITOR, and
RUN. Change the operating mode to reflect the operation to be performed.
The operation mode affects the whole user program, and is common to all
tasks.

o PROGRAM mode: In this state, the program is stopped. This mode is
used to prepare for program execution by performing initial settings
such as PLC setup, transferring the program, checking the program, and
force-setting/force-resetting.

o MONITOR mode: In this state, the program is executed. You can perform
online editing, force-set/ force-reset, and change I/O memory values.
This mode is also used for making adjustments during test runs.

o RUN mode: In this state, the program is executed. Use this mode for
production runs.

Chapter 5: Transferring and Debugging
Program



Transferring And Debugging Programs

o The CP1E program can be edited online.

1. Change CP1E to the MONITOR or PROGRAM operating mode.

2 . Click the rung header of the rung you wish to edit.

3. From the Main Menu, select [PLC] - [Online Edit] - [Begin].
The grey shading in the diagram workspace will disappear, and the

program becomes editable.

% BASIC_1 - CX-Programmer - [[Running] - NewPLC1.NewProgram1.5ection [Diagram]]

[@ File Edit View Insert PLC Program Simulation Tools Window Help
NEHR &R E & Compile CRLFT || (Db R &R
|Eegin
e M L
g 0\ O‘ S B Hg ection; hung Manager... Seng Changes FT+E El
&3 = Canc CTRL+U
BREEROE 82 acionuedic Cancel CTRL+ U
EEN o [ Program Name : NewProgram]
E*NEWPI‘DJEG
5 @8 NewPLC1[CPIE] Offline [P ST
i H Symbols 1:0.00 1001 Q10000
g Settings 'I It
g Memory
2% Programs a m)ﬂ
=t ﬁ NewProgram?1 (00) —|
23 Symbols E—
3 Sectionl f
& END

4. To edit program. From the Main Menu, select [PLC] - [Online
Edit] - [Send Changes]. The edited rungs will be transferred to CP1E

&3 BASIC_1 - CX-Programmer - [[Stopped] - NewPLC1.NewProgram1.Section1 [Diagram))

@ File Edt View Inset PLC Program Simulation Tools Window Help
CRL-F7 | ? W2 AL M m & 1]

& X e — el
2 R QS 9 g scontumg |42 BT 5 %2 0 | ¥
CTRL-U &y
L
\

% Cancel

DRBBEE 68 2| Acionuedis
iE & . 6% %% %) Go to Online Edit Rung
=ix |0 ° [Program |
= * NewProject
= @ NewPLC1[CP1E] Stop/Program Mode {Section N
2 Symbols |
Q Settings 1 002 eewwwe—— O Q 10000
mngs p—{ ——] —
@ Errorlog 2
@) PLC Clock | @ 100.00
< Memory | }—]
=@ Programs |
- ‘a NewProgram1 (00) Stopped
= Symbols
@ Section! -
@ END
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Transferring And Debugging Programs

Work Simulator

o Ways to view programs without connecting to a PLC. After the
program is finished and the simulation will be performed then

you have to click the icon circled in red.

1. From the Main Menu, select [Simulation] - [Work Online Simulator].
The grey shading in the diagram workspace will disappear, and the

program

g BASIC_1 - CX-Programmer - [NewPLC1.NewProgram{Sectioni [Diagram]]
[ File Edit View Inset PLC Program @ pols  Window Help

Dl Sk 2B & 2 WIS DEW A% B H

aqQ HEEEER R AW | — O H L b € B BB
NERBOS & 2CEE =)
|Werk Online Simulator (CTRL+ SHIFT+ W)
* NewPror Jﬂ g 0 [Program Name : NewProgram]
= ewProject i ‘
) @ NewPLC1[CP1E] Offline e ]
532 Symbols - 0.00 1:0.01 Q: 100.00
L[@ settings I |
L.g@ Memory I 4
- Programs Q 100.00
=-S5l NewProgram1 (00)
5 Symbols
B3P Sectionl L
-..Eg) END
2. The Download dialog box will be displayed.
2
File Edit View Inset PLC Program Simulation Tocls Window Help
i} g
DEHE A &R # (OX Sl 04 o O | B | Ty B & (R 2RI
aqQ HSEEER BEE RArHEW | —O S F L @ | EE B
DEABASR aR2PEE 258 BE B GE e M >
=lx (o Pr Name : NewProgram1
B ﬁ NewProject 0 [Fregram Hame coreml
2@ NewPLC1[CP1E] Stop/Program Mode [Section Name : Section1)
zi::;l: I: 0.00 1:0.01 Download X
! i
Eb Error log ' : Program Download to PLC NewPLC1
PLC Clock @: 100.00
& Memory P —
= ﬁ Programs rrsssr, \ s‘ f l
-G8l NewProgram1 (00) :
3 Symbols Z Transltering settings...
@ Sectionl ecereeeeesisiried
P END Downloading...
"
Prriact { el «l A aa— T =
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Transferring And Debugging Programs

3. The ladder diagram is green means the simulator is ready to use.
Double Click on input or contact N/O to Set New Value 1 or 0.

2

E‘Hi Edit Vie Insert PLC Program imul
Ded Sk

a o Q e R e

NREAROS &0 EE S

=l

=) ﬁ- NewProject
- NewPLC1[CP1E] Menitor Mode
i3 Symbols
i Settings
\-[@y Error log
(@) PLC Clock
L. Memory
2 % Programs
= ﬁ NewProgram1 (00) Running
=4 Symbols
P Sectionl
-3 END

ation Toels Windo

Helg

] @ 7N o ¥ | B [T L, B &’ SRR
RAFH Y | —O @ F Lk |5 &8 B B B
o 85 BB AR BN LYY
~ o | J|{Program Name : NewProgram1)

[Section Name : Sectiont]

I MIB |Pnl| Q: 100.00
A z Set New Value X
Twieeed

}—/ Address: ‘U oo Set
1 Data type: |BOOL Cancel
Value: 1
0,1 (0CH)

4. You can turn on the N/O contact on the ladder by blocking first. Press

[Ctrl +J] to turn on N/O contacts and Press [Ctrl + K] to turn off

contacts.

DEEh &0 ] ©ewR wth B W LB AR
AQQAEHGEBER 2E RAtHYW | —O0oF Lk |&SE B i
DREFAEBOE aR0BE 858 BEE OGE> BN
x| |0
[Frogram Name : NewProgram1]
El tﬁ' NewProject E . ‘
=@ NewPLC1[CP1E] Monitor Mode Db s
53 Symbols Y Coor o 10000
Settings L r 1A —O—
: [y Errorlog 3
-{8) PLC Clock RAsess |
4 Memory |—,

=l ﬁ Programs

=) Symbols
5 Sectionl

B Q NewProgram1 (00) Running
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Questions 1 to 5 have four answer options: A, B, C or D.
Choose the correct answer from the answer options.

Input  Qutput

nin®s

Figure a

Input  Output

Figure b

1.Decide whether each of these statements is True (T) or
False (F).

Figure a shows a ladder diagram rung for which:

(i) The input contacts are normally open.

(ii) There is an output when there is an input to the
contacts.

AG)TGI)T

B (i) T (ii) F

C()F(ii)T

D (i) F (ii) F

2. Decide whether each of these statements is True (T) or
False (F).

Figure b shows a ladder diagram rung for which:

(i) The input contacts are normally open.

(ii) There is an output when there is an input to the
contacts.

AGMTG)T

B (i) T (ii) F

C()F(ii)T

D (i) F (ii) F



Figure c

Input 1 Output

()

Input 2

HPU'L 1Input 2 Dutpq

3. Decide whether each of these statements is
True (T) or False (F).

Figure c shows a ladder diagram rung for which:
(i) When only input 1 contacts are activated,
there is an output.

(ii) When only input 2 contacts are activated,
there is an output.

AG)T()T

B (i) T (ii) F

C(i)F(ii)T

D (i) F (ii) F

4. Decide whether each of these
statements is True (T) or False (F).
Figure d shows a ladder diagram rung
for which there is an output

when:

(i) Inputs 1 and 2 are both activated.
(ii) Either one of inputs 1 and 2 is not
activated.

AGMTAI)T

B (i) T (ii) F

C@H)F()T

D (i) F (ii) F

5. Decide whether each of these
statements is True (T) or False (F).
Figure 5.46 shows a ladder diagram
rung with an output when:

(i) Inputs 1 and 2 are both activated.
(ii) Input 1 or 2 is activated

AG)T @) T DISCuss your answer

BOIT@F — with your lecturer
CH)F(@)T

D (i) F (ii) F
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PURPOSE OF INSTRUCTION FOR
ANY OF A WIDE VARIETY TASKS
AND IS OFTEN DESIGNED TO
COMPLEMENT LECTURES”

MAXIMILLAN SIMMONS
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Tutorial 1

Running Light

®

Test and
check the
program

List of
input/output
assignment

P> Drawa

Ladder
Diagram
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Tutorial 1

Running Light

EXAMPLE :
| will create a program with sequential as
below :

1. You need to design the ladder diagram for "4 RUNNING
LIGHT" system with 3 seconds time intervals running light.
The system will run for 10 time in cycle.

2. List I/O assignment and address.

INPUT INPUT OUTPUT INPUT
DEVICES DATA DEVICES DATA

Push Button 0.00 Lamp 1 100.01
Start

Lamp 2 100.02

Lamp 3 100.03

Lamp 4 100.04
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Tutorial 1

Running Light

3. Draw a Ladder diagram

[Program Mame : NewProgram1]
[Section Name : Section1)]
I: 0.00 T004 coos ™M || [oP1]
&%gg] I ol 4 H TIMER 0
Swoo TIMER4  COUNTER 000 || To000(i0>
#0030 a4 a12
[oP2]
000001 | T00O ™ || [oP1]
(000004) f H TIMER 1
TIMER 0 #;.'?;0 <T0001(bit)>
a06 b13 a15
[OP2]
000002 | TOO1 ™ || [oP1]
(000008) I H TIMER 2
TIMER 1 :&;n <T0002(bit)>
a08 b16 a18
[OP2]
000003 | T002 ™ || [oP1]
(000008) } H TIMER 3
TIMER 2 #;.'?:0 <T0003(bit)>
a10 b19 a21
[oP2]
ooo00s | T003 ™ || [oP1]
(000010) | H TIMER 4
TIMER 3 004 <T0004(bit)>
#0030_|| o1 p22
[oP2]
TO0O TO01 Q: 10001 | L1
000005
(000012) 1 | 4+
TIMERDO  TIMERA1
T001 Too2 Q:100.02 | L2
000006
(000015) — | 4 O—
TIMER 1 TIMER 2
To02 TO03 Q:100.03 | L3
000007
(000o18) — | 1 O—
TIMER 2 TIMER 3
T003 TO04 Q: 10004 | L4
000008 S —
(000021) 1 | 1 O— <10004>
TIMER 3 TIMER 4
a2d4
000009 Q: 100.04 CNT [OP1]
(000024) — | | COUNTER
L4 005 |l <c0005(bit)>
#10 bo2
[OP2]
I 0.02
|
|
SWoz2
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Running Light

Tutorial 1

4. Test and check programm

O Select [Simulation] -

(o JORS

AC1.NewProgram1.Section1 [Diagram]]

e ea————

aqQ

A chER BE G W | -0 FE LK
EEE@QQ wRPEE

| " »)’ w0 & B Gl E.I‘Itlﬂﬂ Tools Window Help

D ARRY 0T

[Work Online Simulator] from the main menu.

ALABE|LIESAR|ES
PoM|eent BB

BEEE

A & -m-““_- HF

O Home] 1 | et W] indormation || =
Shift+ aliz= ]s?&m

Went
| ShifisN

Shineh

ICE | Shinst

ts Em
it | CirkShiRel

X

IR %S| (BB asrEIMEYN emap TSy
£ tAAN
= T 4 1o [Program Name : NewProgram1] .
-8 NewPLC1[CPIE] Offline [Section Name : Sectiont]
2 Symbols
g;’:"::; I ugo TUM s
& % Programs \‘ ,1 R&  COUNIER TM || 100ms Timer Timer) [BCD Type]
= @ NewProgram1 (00) ~
= Symbols 000 TIMER 0 ‘
@ Section? Timer number
B N0 - y
£0030 Set value :
o e
Project l! K} Neme: Address or Value: Comment:
x| PLC. NewPLGC1 (PLC Model CPI1E MA )
[ +] Compiling...
[PLC/Program Mame : NewPLC1/MNewProgram1]
[Ladder Section Name : Section1]
[Ladder Section Mame : END]
MNewPLC1 - 0 emors, 0 wamings. NO ERROR
4] L I b I 4 I". Compile ACorrpie Errtir_,}»L Find Fte;:u:irt}'\_Transf\er_,.‘r
0 0 [Program Name - NewProgram1]
[Section Name : Section1]
To0 005
I ] |
| 11 i
SW00 TIMER 4 COUNTER TiMm 100ms Timer (T
200 —
Timer number
0 Bed
THE PROGRAM IS RUNNING #0030 [ Setvalue
1 T000
4 | | I H
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Tutorial 2

OPTICAL
SENSORC

Sequence Explanation :

from station A to station B.

When the start button is pressed, the
conveyor motor A will move and carry
the ball. When optical sensor A detects
the presence of a ball and this causes the

conveyor B. When optical sensor B

detects the presence of a ball the motor
of conveyor B will move. When optical

Figure above shows the transfer of a ball e

pneumatic cylinder to push the ball to [

CONVEYOR SYSTEM

START PUSH BUTTON PNEUMATIC
CYLINDER

PROPOSE A COMPLETE
I/0 WIRING

sensor C detects the presence of a ball
the conveyor motor B will stop.

By referring to figure above and the
sequence explanation, propose a
complete i/o wiring and PLC ladder

DRAW A
LADDER DIAGRAM

diagram
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Tutorial 3

RECYCLE BOTTLES

Effects on the environment:

Plastic bottle creates damaging effect to environment. Our water
resources are clogged with bottles and it’s also affect life and quality of
marine lives.

Sequence Explanation :

Referring to above statement and pictures, you are assigned to
create a Plastic Bottle Crushing Machine that will cut the bottles
into very small pieces that will be used for recycling purpose. You
should come out with its control system where it should run as a
fully automated system. The system should come complete with
PLC program as well.

—_— ——
IDENTIEY INPUT CONSTRUCT THE
v LADDER DIAGRAM
OUTPUT DEVICE
ASSIGNMENT
—_— ——
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“A programmer is an individual that
writes/creates computer software
or applications by giving the
computer specific programming
instructions.”

By Techopedia

“Coding refers to creating computer
programming code. In a more
general sense, the word coding is
used to refer to assigning a code or
classification to something.”
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