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>m Purpose of the Course N 000

This course provides basic knowledge of using the GX Works2 software for programming, debugging, and checking
the operation of a programmable controller (PLC). The course is intended for those who create sequence programs
for the MELSEC-Q series, MELSEC-L series, and MELSEC-F series controllers.
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>m Course Structure ) 0oc

The contents of this course are as follows.
We recommend that you start from Chapter 1.

Chapter 1 - PLC System Control Method

The programming language and software used for programming are introduced here.
Chapter 2 - Program Design

You will learn how to design a program based on control items and hardware configuration.
Chapter 3 - Programming

You will learn how to program using the dedicated software GX Works2.
Chapter 4 - Debugging

You will learn how to write sequence programs to the CPU module and debug them.

Chapter 5 - Final Test

Passing grade: 60% or higher.
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> How to Use This e-Learning Tool ) 006

Go to the next page Go to the next page.

Back to the previous page Back to the previous page.

“Table of Contents” will be displayed, enabling you to navigate to

Move to the desired page the desired page.

Exit the learning.
Window such as "Contents" screen and the learning will be closed.

Exit the learning
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>m Cautions for Use ) oo

Safety precautions

When you learn by using actual products, please carefully read the safety precautions in the corresponding manuals.

Precautions in this course

- The displayed screens of the software version that you use may differ from those in this course.
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[ St @Y PLC System Control Method

This course is intended for persons who work with engineering software. It covers some of the fundamental concepts of
managing MELSEC-Q, L, and F series systems.

GX Works 2 (GXW2) uses Internationally standardized programming languages including Sequential Function Chart (SFC)
language, Instruction List (IL)*1, Ladder Logic, Function Block Diagram (FBD)*2 and Structured Text (ST).

Programs are developed using a personal computer running “engineering software,” GX works2, and it is usually written to
the programmable controller CPU via a USB, Ethernet*3 cable or Serial cable. The CPU module may be reprogrammed as
many times is necessary to adapt to any required change in the desired control.

) v R

*1 Future plan for GX worksZ2.
*2 Currently called Structured Ladder in GX works2, IEC compliance planned.
*3 Ethernet is a registered trademark of Xerox Corp.

g o Automobile manufacturing line
(programming software) PLC system g

Program writing r— Control

e

[ B -

USB, Ethernet*3, or Serial cable

Multiple programs for
different
manufacturing line
control processes

In this course, ladder logic (one of the most popular PLC programming languages) is used in the example program.
Although the example uses an L Series PLC, the contents of this course apply equally well to Q Series systems.

The basic control method is the same also for MELSEC-F series, but some of the operations and functions are different.
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} PLC System Construction Procedure ) 1« v Jroc

This e-learning course covers the software design steps (shown in green) necessary for implementing a programmable
controller system.

Hardware design

(1) System design =~ treeeee MELSEC-Q/MELSEC-L Basics Course
(2) Product selection ' » MELSEC-Q/MELSEC-L Basics Course
(3) Advance preparation * » MELSEC-Q/MELSEC-L Basics Course
(4) Installation and wiring " - MELSEC-Q/MELSEC-L Basics Course
[ (5) Wiring check ' « MELSEC-Q/MELSEC-L Basics Course |
Software design ’
[ (6) Program design ‘ ......................... Chapter 2
& Proaramming ; ......................... Chapter 8 Sﬂﬂ::“':: Ethis
(8) Debugging “ ......................... Chapter 4
(9) Operation
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>m Requirements for Prugramming ) 00

In this course, the focus is on how to use the programmable controller engineering software GX Works2 to develop the
example system program.

A few major functions of GX Works2 are listed below,

#® e ks (Unset Projoet ] o |[PRG] MAUN]

Memory and file management ek Rl o M o

3 i :q_, T [ 1 ki _l‘ .‘-'-' il ! 1 e ’ i i

- Developing programmable controller programs i—— ey, A — T
« Managing program documentation (comments, etc.) Tasbax || B . :
» Reading writing data (especially programs) from/to the | & &t

CPU module A G
« Verifying program operation . d”;:.‘:T““

» Software simulation of PLC hardware =i e ]

* Force I/O on or off

» Monitor I/O and memory address status

* Perform maintenance and troubleshooting duties - '

b e | L Host M aen TRy
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)ﬂ GX Works2 Screen Canfiguration

The GX Works2 screen configuration is shown below.

Place the mouse cursor in a red frame to display the respective function.

IO MELSOFT Series GX Works? ,..s\EN93632Wy Documentsie_LearningWobot_Control
Find/Reclace  Complle Wiew i by Diagnostcs  Teal _Window Help

e | B B B | 2w g R R
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> Sequence Program Creation Procedure

) v R

Create a sequence program according to the following procedure.

[ (1) Program Design  =====+== e Chapter 2 ]
¥
[ (2) Creating Projects =+==++s=sssssssasssasssnssuns Caction 31 ]
. 4
[ (3) Programming  s=ssssssassssssassssssansaanns Section 3.2 ]
4
(4) Converting Programs ====sssssssssmnassnnnanus Section 3.4

.

(5) Writing to the CPU Module =====sssssssssnnanss Section 4.2

am

[ (6) Resetting and Executing the CPU Module =---- Section 4.3, 4.4 ]

dai

[ e e Section 4.5 ]
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In Chapter 2, you will learn how to design programs, including defining the contents of control and converting them into a
program.

[ Program Design

Learning steps in Chapter 2

2.1 Hardware Configuration of Example
System Used for Learning

[ Programming

2.2 Defining Control Items

2.3 Creating a Correspondence Table of [/O
Devices and Device Numbers

2.4 Designing a Program

[ Debugging
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Hardware Configuration of Example System Used for Learning ) 0oo

In this course, you will construct a PLC system (called "example system” hereafter), which starts the robot according
to a procedure.

A diagram of the hardware configuration of the example system is shown below with a list of hardware components.

-

100 VAC Robot start signal
- - i
Starlt_ switch _ Power supply cpu END .;‘

»u :} ) DINrail  podule module  cover o

- |

it 100 VAC

' R & d Operation lamp
! t, i roun
Door open sensor iR | @

4{-‘_

Personal computer

& USB cable

Stop lamp

4

Ground

External power supply

tam Component Madel Description

Power supply module | LE1P Supplies power to modules including the CPU module and /0 module.
CPU module Lo2CPU Controls the PLC system.

PLE systam END cover L&EC Attached to the right side of the system block.
USB cable MR-J3USBCBL3M E,-:,;ﬁ? the personal computer, in which GX Works2 is installed, to the CPU
Personal computer = Runs with GX Works2 installed.

External power supply = - Supplies power to external /'O devices.
Switch — Set to ON to start control.
Sensor — Detects whether the door is open or closed.

External YO equipment 5 :
Robot - Operates in accordance with control signals.
Two lamps — Light according to the operation status.
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»m Defining Control Items ) 0o

The first step of designing a program is to identify the devices to be controlled and the I/O devices necessary for the
desired control. In the example system, control of the starting and stopping operation of a robot is performed. The robot
will be prevented from starting if the door to the safety fence is open, and stopped if the door is opened during operation,
See the animation below for a better understanding of how the example system will operate.

Example system operation Click inside the red circle

Robot control panel

Start switchi Xe> L
. Operation lamp{Y 13\

When you setthe start switch (<B) to OFF, the robot
start signal (00 turns off to stop robot operation.
Simultaneously, the operation lamp 0713 on the
contral panel turns off, and the stop lamp (72 turns
an.

[ Replay |

@ Previous
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m Creating a Correspondence Table of I/O Devices and Device Numbers ) ooc

It is a good idea to create a table that includes all I/O devices and registers used in a PLC and their corresponding
information for any program that is created. It reduces the chance mistakes will be made during the design and
programming process and serves to increase programming efficiency. If a correspondence table already exists for the
system, such as one created by the person who configured the hardware, make use of it.

The table below is a correspondence table for the example system used in this course

I/O device name Device No. /O type Device type Description
Start switch X6 Input Bit This switch starts or stops robot operation.
This sensor checks whether the door of the safety fence of
Door open sensor X7 Input Bit the robot is open. When the door opens, the sensor turns
on. When the door closes, the sensor turns off.
Robot start signal Y0 Output Bit When this signal turns on, the robot starts operation.
Operation lamp ¥l Output Bit This lamp lights while the robot is operating.
Stop lamp Y2 Output Bit This lamp lights while the robot is stopped.

* If word data is used, the initial value, setting range (upper and lower limits), data type (signed, real, etc), and
comment should be included in the table.
This information will be useful for designing and modifying programs.
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>
m Designing Prngrams

) v R

Design a program using the Ladder logic language based on the control items and the I/O correspondence table.
The ladder program and I/O correspondence table designed for the example system is shown below.

Ladder program

x7

oM (o

I/0 correspondence table

I/O device name Type Device No.

Start switch Input X6
Door open sensor Input x7
Robot start signal Qutput Y0
Operation lamp Qutput ¥1
Stop lamp Qutput Y2
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In Chapter 3, you will learn how to program the designed program using GX Works2.

[ Program Design

[ Programming

Learning steps in Chapter 3

3.1 Creating Projects

3.2 Creating Programs

3.3 Making Programs Easy to Understand

3.4 Converting Programs into Executable Form
3.5 Saving Projects

[ Debugging
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> Creating Projects 3 0oc

The first step to writing a program is to create a project.
The project is a collection of data GX Works2 uses to manage programs.
The following table lists the major components of a project.

Data type Description

Program The source code and compiled code for CPU sequence operations.
c i A type of documentation displayed inside the program.
omme
See Section 3.3 "Making Programs Easy to Understand” for details.
Parameter Contains most of or all of the setting and configuration information for a system,
The connection route information necessary for establishing communications between the system running GX Works2
Transfer setup
and the CPU module.

Ladder program

GX Works2 allows you to select the following two project types.
The example program in this course uses the "simple project” type.

Project type Description

This project type is backwards compatible with GX Developer projects. Simple projects may be converted into

SMPLE Project Structured projects later, but not the other way around.

These projects are capable of using an additional programming language called Structured Ladder. Additionally,
programs can be separated into many small parts and the frequently used pieces of code can easily be
modularized and reused using a user library. Labels can similarly be modularized for easy re-use. This can improve
programming and debugging efficiency, espedially for very large projects.

Structured project

Labels

Labels are user created names that become aliases for device addresses. They can be used globally, locally, or
system-wide when implemented in conjunction with MELSOFT Navigator. Simple projects may be created with or
without the ability to use labels. For the example project, labels will not be used.
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> Creating Projects ) oo

To begin creating the example project, make the following settings.
Before creating a project, the programmable controller series and model name, as well as the project type to be
used, should be known.

Broiact The project type determines what features are available when writing programs.

Dpect ype For this example, please choose “simple project.”
Use label If the ability to write programs using labels is required, check this item.

et The example program does not use labels. Therefore, leave this box unchecked.
BLC sias The PLC series determines the models available for selection in the PLC type drop-down list.

For this example, please choose “LCPU."
PLC type The PLC type determines how the compiler converts user programs into machine code.
P Choose the PLC model that will be programmed, in this case, "L0O2."
: The programming language determines the type of program of the first automatically created program (MAIN).

:?mgrammmg Additional programs using different languages may be added later.
i For this example, please choose "Ladder.”

Please review the next page, where the processes of creating a new project is simulated.
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IBF MELSOFT Series GX Works2 BE'@
i Project Edt FEnd/Replace Compile View Online Debug Dlagnostics Tool ‘Window Help

R [E =T TS RN 2 ) e | B B DL SE A BB SR | SLeih o S e ] L L
T A x - -

Project

Mew Project

Project Type:

'E-irnple Projeck i

™ use Label
PLC Series:

LI:ZF'I_I I
PLC Type:

|uoz v

Language:

Laddar l

Mow a new project is created.

click (@ to proceed.
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»m Creating Programs ) oo

After creating a project, let's create a program.
Create the following program and learn the basic operations (instruction input, change, delete, copy & paste, and
ruled-line input/delete).

The program designed for the example system in Chapter 2 is shown below.

Program for example system

w7

b
o— | 43 (v

£
T Y Y v

On the next page, try creating this program using the simulated window.
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m Creating Prc:grams

IBF MELSOFT Series GX Works2 {Unset Project) - [[PRG] MAIN]
! Project Edt FindReplace Compile View Online Dshuu Dlagnostics  Tool  “Window  Help
i EReRigrar e O o L6 BN B [Fowe o | ERERER | S SR IR SlaE S S0 e L

i - F5 sf5 F6 sFs F7

i Navigation o x ++] [PRG]MAIN x| 4 b »
‘.I & k-] =7 ~
Poanfo 2 8 =it S
] _é W | 21 )
+ &% Parameter
Inkeligent Function Madule {¥ X
Global Device Comment
+ '% Pragrar Setting b :
3 ¥ )
= _:} Program
44 MAIN
= r
) Local Device Comment 4 ol ]
Device Memory
Dievice Initial Yalue

Mow the Ladder circuit program is completed.

Click n to proceed.

Unlabeled Loz Host Station 0f15tep ML
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In its current state, the visual representation of the program only contains devices, instructions, lines, and step numbers.
When looking at a complex program, it can be difficult to determine what the program is doing.

* Hard to find programming mistakes such as incorrect device numbers or instructions.

* Overall, difficult to perform operational analysis, debugging, and program expansion.

« If the original program developer can no longer maintain the program, the task of learning how the program operates
for anyone else can be daunting and perhaps impossible.

Countermeasures
Include documentation in the program, to allow anyone to quickly understand how the program works.

As a matter of good practice, all programmers should add detailed comments their programs to allow themselves and
others to better understand the program.

x5 xg b7 x7
O —H# (Y0 H O (Yo H
Start Door Robot start signal
switch open
(" H  Add comments. sensor —M _
Operation
YO Y0 lamp
Robot start signal Stop lamp
6 = H 6 [END H

GX Works2 allows for three different types of comments to be used.
For more details, refer to the GX Works2 Simple Projects manual.

Comment type Scope of comment

Device comment Input up to 32 characters to be displayed under the selected device {I/O or other memory address.)
S Input up to 64 characters per statement to be added at the top of the selected ladder block (above the step
tatement %
number). Each ladder block may have multiple statements.
Mote Input up to 32 characters to be displayed above the selected coil or application instruction.

The next page simulates the process of adding device comments to the example program.
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‘}“ Making Programs Easy to Understand

IBF MELSOFT Series GX Works2 {Unset Project] - [[PRG] HAIN]
i Project Edt FEnd/Replace Complle  View Online Debug  Diagnostics Tool  ‘Window Halp
M E R e O L2 BN En T o | BB R B9 MR M E

i Mavigation ot ] [PRGIMAIN | % l

ralect s

a

EF—_EE _%EI%

|4

R
— |

Al
Dar ap=

n==meear

+-{2% Parameter o
(=3 Inteligent Function Module
L ¥ Global Device Commant

[+ f&m Program Setting
=7 POU

= :3 Program
4K MAIN
1) Local Device Cammant

[+ = Device Memory
8 Device Initial Yalus

i Project
L,]" User Library

ﬁ Connection Destination

»
-

Device comment input is completed.

Click @) to proceed.

IUnlabeled

Huost Station
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m Cnnw.-rting Prngrams into Executable Form

After completing the program, you need to convert it into a form that can be executed in the CPU module.

Unconverted programs cannot be executed or saved.

The background color of unconverted programs is gray as shown below.

- [PRG] MAIN g
5 7
o— | 43 {(w A
(n )
Y0
el (n )
L {erD H

‘ Convert

After conversion, the background color changes to white as shown below.

« [PRG] MAIN 4%
b b ]
o —H (o )
(v H
w0
M (v H
& {ep H

On the next page, try converting the program using the simulated window.
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m Cnnma'rting Prngrams into Executable Form

FEE MELSOFT Series GX WorksZ (Unset Project) - [[PRG] HAIN] |-'_
Eruiott

Edlt FindiReplace  Compile  Wiew  Online Dshug Dlagnostics Window  Help

iRt O L o L BN EN e o | BR B R SN R A |

£ X 7 ) [PRG]MAIN :-c]

Taal

0

Rabai=i
ar sign

When the program is converted, the background color changes from gray
fo white.

{"r’1
Op=ria
nlamp

~'.
Sap lam

[EHIZI

The program is converted.

Click @) to proceed.

) 7
il 11 [
[P o2 B il
[+ Parameter B N
=3 Inteligent Function Madule
Global Device Commeant
+| fm Program Setting
=3 pou
= '_‘3 Program
_ﬂ] MATN
) Lacal Device Camment
[+ 24 Device Memory
- Device Initial Yalue
¥
d
]
Pty v
o =g
=l
]
t Project
I. User Library
’ . Connection Destination
»
-
Inlabeled

Loz Huost Station

Si7step
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After program conversion is finished, save the project including the programs. If GX Works2 is terminated without saving
the project, the associated programs will be discarded, so you should save your project regularly.

When saving a new project, specify the following types of project information. (This is not required for overwrite-saving.)
You should include information which makes it easy for others to understand the contents of control of the program, the
system name, etc.

Item Required Description
Save destination path v Specify the folder to which a workspace is to be allocated.
Waorkspace/project If one or more workspaces already exist in the folder specified at "Save destination path,” the existing
list workspaces are listed.
Workspace name v Specify a workspace name with up to 128 characters.
Project name v Specify a project name with up to 128 characters.
Title Specify a project title with up to 128 characters.

This parameter is useful when you want to assign a long name that does not fit in "Project name."

The workspace is a folder to manage multiple projects.
An example of using a workspace is shown below. (Projects are managed for each vehicle type in the automobile
manufacturing line.)

Project name

Type-A manufacturing line | Mormal operation program for controlling the type-A manufacturing line

Automobile

manufacturing line Type-B manufacturing line Mormal operation program for controlling the type-B manufacturing line

Type-C manufacturing line Mormal operation program for controlling the type-C manufacturing line

Motes:

« If a project containing an unconverted program is saved, only the unconverted program is discarded. Before saving a
project, perform program conversion as you learned in Section 3.4.

+ Specify the save destination path, workspace name, and project name so that the total number of characters does not
exceed 150.

On the next page, try saving the project using the simulated window.
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IBF MELSOFT Series GX Works2 C:SequenceProgramie_LearningiRobot_Control - [[PRG] MAIN]
Erujutt Edlt Find/Replace  Compile  Wiew Online  Debug  Dlagnostics
NE R e 0 = toe BingEs e EmEmeg mam s e e S ol

Tool  ‘Window Halp

B X 7 [PRGIMAIN x|

Project - )

{"r’1
Op=ria
mlamp

£he

LY
Stap lam

END

The project is saved.

Click @) to proceed.

a 1 |
(P = By 2| M e .
-4 _.Par;meter . o A
% Intelligent Function Madule
Global Device Commeant
+| fm Program Setting
.—: _...-.-: POl
= ':3 Program
_ﬂ] MATN
1) Lacal Device Camment
Device Memory
Device Initial Yalue
Yo
4 ]
Rabam
an =g
=l
[
Inlabeled

Loz Huost Station

6f75kep
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In Chapter 4, you will learn how to write sequence programs to the CPU module and debug them.

{ Program Design ~ +=s+ssssssesssssssanranss Chap.2 ]
[ ng rammi 3= I K R R Cha P',3 ]
[ Debugging = =  sceerrerrsccccassnaneeaes Chap .4

Learning steps in Chapter 4
4.1 Debugging

4.1.1 Debugging a Program without Using
the CPU Module

4.1.2 Changing the Status of an I/O Device
4.1.3 Monitoring the Device Status

4.2 Writing Programs to the CPU Module

4.3 Enabling Written Programs

4.4 Running Programs

4.5 Debugging Programs

4.6 Checking PLC System Operation

4.7 Operating the PLC System
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> What is Debugging? ) 0oc

Once a program or program segment has been written, it is necessary to test the code to ensure that it operates as
expected.

Software defects (when code that is written does not perform as intended) are called "bugs”, and the process of finding
the cause of the unintended behavior and correcting it is known as "debugging.”

Testing and debugging are essential steps in creating programs.

Particularly in programmable controllers because if bugs are present they could cause the system to stop, equipment to
be damaged, or other accidents.

The following table lists a few of the functions in GX Works2 that can help the debugging process.

Function name Description

This function is used to simulate program execution even without a CPU module.
This function can be used for debugging in an environment in which a CFU module is not available.

Simulator

This function enables monitoring the execution status and the status of each device during execution of the CPU module.

Monitor Multiple monitor functions are available depending on the application, such as monitoring on the ladder, monitoring only
registered devices, and monitoring all devices in a batch.

This function can forcibly change the device status (bit; ON « OFF, word: current value} during execution of the CFU

Change current value module.
This function is useful for changing the current value of a word device or the status of an internal relay.
Forced input output This function can forcibly change the status (ON «— OFF) of a registered I/O device during execution of the CPU module.

registration/cancellation | For debugging or operation verification with a CPU module alone, this function can be used as a substitute for a switch.

These functions are explained in more detail with regards to the debugging process throughout the rest of this chapter.

Notes on debugging

Do not perform debugging tasks while the programmable controller is connected to physical I/O devices.
Bugs in the program, forced I/O devices, or word value changes could result in damage to external equipment or worse,
If a disconnected PLC system is unavailable, use the simulator function.
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> Debugging a Program without Using the CPU Module ) 000

If a CPU module is not available for debugging, use the simulator function.
A program can run on a virtual CPU module provided by the software without using an actual CPU module.

Item State Description
RUN Runs the virtual CPU module.
Switch | STOP Stops the virtual CPU module.

RESET Resets the wirtual CPU module. (Enabled only in the STOP state)
MODE Indicates the MODE status of the virtual CPU.
Indicates the run status of the virtual CPL.

RUN *On: RUN state
e «Off: STOP state
ERR Indicates the error status of the virtual CPU module.
If an error is present, the LED with turn on or blink.
USER Indicates whether a user error has occurred in the virtual CPL.

Turns on or blinks when an error occurs.

Notes on using the simulator function

» Debugging using the simulator function does not guarantee that the sequence program will operate correctly after
debugging.

* The simulator function executes input/output of data with I/O modules using simulation memaory.
The function does not support some instructions, functions, and device memory. Therefore, the results of operation with
the simulator function may differ from those with the actual CPU module.

On the next page, try using the simulator function with the simulated window.
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Fﬁ_t MELSOFT Series GX WorksZ C:\SequenceProgramie_lLearning\Robot_Control - [[PRG] MAIN] |i '
Erujatt Edlt Find/Replace  Compile  Wiew Online  Debug  Dlagnostics  Tool  Window  Help
: ffkgﬁﬁf_}_{}lpgﬂﬁﬁxh T b o | B B Eg| SR 20 SR 5

S e S e e L

o

? X 7 ) [PRGIMAIN | * ]
b
a I 1 | 7 ¥a
D’" B WhE G 2 | -ﬁ . St Dmr/n{:l’p}l; Habat=t
P = — itch nFamar ar sign
[+ Parareker i
al
=3 Inteligent Function Madule
Global Device Commeant
+| fm Program Setting
= S <
- '_‘3 Program Qperatia
A MAIN i lamp

) Lacal Device Camment

[+ = Device Mermory
P Device Initial ¥abue

by
4 g 3k
Rabat =1 Stap lam
an =g ]
al
i [ EnD
l Project 1
: | User Library MNow you leamed how to use the simulation feature.
3 {.tnmgc_l:_inn-l__)_esljn_ﬂt'iun. Click u to proceed.

IUnlabeled Loz Huost Station R 7Step
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> Changing the Status of an 1/0 Device ) (o Ioc

When debugging a sequence program with a CPU module to which no I/O device is connected or using the simulator
function, use the Forced Input Output Registration/Cancellation function to change the ON/OFF state of an I/O device.
The status of the registered I/O devices can be forcibly changed to ON or OFF with the software.

(MELSEC-Q and MELSEC-L series): From "Forced Input Output Registration/Cancellation” screen
(MELSEC-F series): From "Modify Value" screen

Farced lnput Dutput RegietrationCanceiiathon '5( Modity Value H

tﬁﬂll‘r‘,—mwﬂ
Dvee kel

e

Data Type [

i
i

on |

MARWN

b L = e e e
L = A IR A LS 2 R e o = A e A

i mw!mmi Cogs Refect o Input Cobmn | || Dedeindl) I

Forced Input Output Registration/Cancellation Modify Value screen (MELSEC-F series)
screen (MELSEC-Q and MELSEC-L series)

To change the states of other devices

To change the current device of a word device or the ON/OFF state of an internal relay, use the current value change
function.

For details, refer to the manual.
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When simulation is started, monitoring automatically begins. To enter monitoring mode when connected to an
actual programmable controller CPU, simply click Online, Monitor, and then Start Monitoring. Or use the keyboard
short-cut, F3.

During monitor mode the values and status of all devices used in the program can be seen overlaying the program
code. This allows the user to see values changing including the effects of using the "forced input output
registration/cancellation” function.

Additionally, the Monitor Status bar appears and includes basic information to determine the CPU or virtual CPU

status. Refer to the table below to for an understanding of the information provided by the Maonitor Status bar.
When connected to the CPU module When using the simulator function

= : | : Loesl Dervie ot Executed . a4 e 100, 0o0ms Local Bevice nok Exeouted = |

Connection %% When connected to GPU madule Displays the status of the connection with the CPU maodule or simulator

status m Whan ueing the simulator furction function.
= RUN ;

A e ' Displays the run status of the CPU (RUN or STOP).

status B STOP
4 ERR.off

ERR. status & ERR.on Displays the error status of the CPU module.
& < /M ERRblinking
€@ USER off

USER status #® USERoOn Displays the user ermror status of the CPU module.
@& < @ USER blinking

Scan time 000 _ Displays the maximum scan time of the CPU module being monitored.

Unsupported » Unsupported . , : s <

instruiﬂon == instrui?ion exists. Displays whether an unsupported instruction exists when the simulator

presence/abse - - function is executed.

S Unsupported instruction || clicking the icon opens the Unsupported Instruction/Device window.

does not exist.
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During monitoring mode, the current status of all devices in the program become visible.
Bit device status display (ON/OFF)
The ON/OFF status is displayed during monitoring as shown below.

OFf staus —| | Jf —c:)— {1 1
ONstatus i} —Ji- —"— 1

+ This kind of display applies to only SET, RST, PLS, PLF, SFT, 5FTP, MC, and contact type comparison instructions.
Mote that for the RST instruction, only the ON/OFF status is displayed.

Current value display of word device (decimal/hexadecimal number display)
The current value during monitoring is displayed as shown below.

—f o

KE0

ﬁ [ Current value of TO (in the case of decimal number display}]

Meonitoring only specific devices
When monitoring a very large or complex program, it may be beneficial to only monitor certain devices of
interest. To accomplish this, GX Works2 includes watch windows that allow the user to easily add the devices
they are interested in, see their current status, and modify their values during monitoring. for details, refer to the
GX Works2 Operation Manual (Common).

| Watch 1

= -

Oeveolabel | Cummnd Vo | Dala Trpe [ Cass | ODevce | Comeeart
=1 fa o) Dhstn Gpmry idrm
0 LE] Yo Flokack st wjnal
1 F] ! [lpeer s by
b i) Ba YO Flobot et mpnal
32 Ba ¥i Sexp v

hL Ba L] Flokst it isgrad
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>m Writing Programs to the CPU Module

Before performing any debugging using an actual CPU module, place the CPU in STOP mode, ensure a connection
to the CPU has been established, and write the programs and parameters to program memory.

As seen in the screenshot below, the main functions of the Write to PLC window allow the user to select the desired
files to be written, choose their location, and confirm the memory capacity of the CPU. The three buttons above the
file list allow the user to quickly select the desired files to be written. The most common, which is used in the
following simulation, is “Parameter+Program.”

TorrectTr Tharre L
T Sy W B Corrweond L

S e

HI'II"-* L | | Cmmcater T Dot Fosm )

: —- ")

Lt e e -
rm‘lﬁ_-é T AR R, e P e
Py P
] iﬂw—m—l‘# -

T

Eun—h gt ey w1 2 .ﬂ:hrsﬁmoﬁ_

TR0 52T S ey

L

T L TR R

. 5 I
File list - e

Memory capacity

On the next page, try writing to the CPU module using the simulated window.
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y e 000
m Writing Programs to the CPU Module )
IBF MELSOFT Series GX Works2 C:SequenceProgramie_LearningiRobot_Control - [[PRG] MAIN] |;|@[E|
i Project Edt FEnd/Replace  Complle  View Online Debug  Diagnostics Tool  ‘Window Halp -8 X
DEMEE s es i abs BiXD e MRS S8 RRAE 208 S0 s L
_E_Ha'uigatiun 4 x " ] [PRGIMAIN x'l 4P -
Project - 3 A
1] Fa f
l:F —-5 - E%j @ | ‘ﬁ . ;I&: Dmr{p}l; 1kH.:uh\:nsi 3 =
[+ {=% Parameter o nEE ﬂ:"sig"
3} Inteligent Function Module ?
i ¥ Global Device Commant
[+ fm Program Setting
F: ....-.-: POl {‘7‘1 }
= ':3 Program Dparattia
_ri_l} MATN mlamp
) Lacal Device Comment
[+ 24 Device Memory
P Device Initial ¥abue
¥
4 t {1 b
Rabam Stap lam
an =g ]
=l
8 END
l Prn!“_ett
- 'r User Library The program is now written to the PLC module.
Click (@) to proceed.
W
IUnlabeled Loz Huost Station R 7Step Pl
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»m Enabling Written Programs

(MELSEC-F series): The following operation is not necessary.

(MELSEC-Q and MELSEC-L series): The following operation is necessary.
After writing a program to the CPU module, reset the CPU module.
Written programs are not enabled unless the CPU module is reset.

* This operation is not required if the simulator function is used for debugging.

Reset the CPU module as follows: (1) Press and hold the RESET/STOP/RUN switch on the front panel of the CPU module to
F the RESET position (for 1 second or more).
[Resetting in progress]

LO2CPU MODE : On in green Press down for 1
MODE® ERR. RUN : Off second or more.
RUN IFOERR. et
BAT. ' USER - : blinking e
[ ]

RESET o{-mu
STOP

(2) Release the switch after the lit MODE LED and blinking ERR. LED both turn off.
[Resetting complete]

— MODE : On in green

MODE® ERR.
RUN :Off
RESET/STOP/ el bl £RR - Off

RUN switch BANESEER

v

(3) The switch returns to the STOP position to complete resetting.
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»m Running Programs ) oo

MELSEC-Q and MELSEC-L series
After resetting is completed, run the program.
Put the CPU module in the RUN status as follows to run the program.

* This operation is not required if the simulator function is used for debugging.
(1 )Turn the RESET/STOP/RUN switch on the front panel of the CPU module to the RUN position.
LED display in STOP status

LOZCPU

" MODE : On in green

T T RN OFf
HAT,  USER

v
{2) If the RUN LED lights in green, the program is running normally.
LED display in RUN status

LOICPU

s ¢ MODE : Onin green

firet -l RUN  : On in green
MELSEC-F series

After writing a program into the main unit, switch the main unit to
the RUN status as follows to run the program. (Reset operation is
not necessary.)

LED display in STOP status

(1) Turn the RUN/STOP switch on the front
panel of the main unit to the RUN position.

(2) If the RUN LED lights, the

\

LED display in RUN status

program is running normally.
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ﬂ Debugging Programs

) ﬁlﬂﬂ

After running the CPU module, use the forced input output registration/cancellation function to change the status of each

device and monitor the result (output) on the ladder.

(Screen example of MELSEC-Q and MELSEC-L series)

= WELNCT T Saries GX Warbal T '\lﬂqmm:{'i-.rﬂ:'u_lmm"fhm [T []h'l'l_ri inh|
| o (8 DrdSegier (opl fee Grie Debup Dapeia fod  gede e

[SIBES G, om ek omee et

mm -;u-nn”ll._.! l I

. —
ﬁ;,. e

B e |
il 1 toe Mol e
L B = e ]
o iy P Settng
= £ ML
- &y Pogen
Al
Y Losnl i vt
- Do b Bl o
Loare Il ¥ s

e 1 L 0 e g B 8

Lodate Stwtis | Batch CormlBmgutraten | Oose |

I ftmine] L il ot

L |

On the next page, try program debugging using the simulated window.
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>ﬂ Debugging Programs ) 0oc

IBF MELSOFT Series GX Works2 C:SequenceProgramie_LearningiRobot_Control - [[PRG] MAIN]

i Project Edt Find/Replace ;ompl[a Yiew Online  Debug  Dlagnostics  Tool  'Window  Help -8 X
DEER RS0 pLS PiXD e MR S SRR N0 B L
: we A 0| IE | 1.000ms Local Device not Execuked -
Mavigation By £ ] [PRG]MAIN | | 4 b -
: . 5 ] ~
= a _I 1 /'E’ £ } =
[(Fia ot 2 M : ) -
+ (@4 Parameter s g R:'”":’
Inteligent Function Madule " - :| -
4% Global Device Comment
s Frogram Setting
i Fou SN
= () Program
4K MAIN Clperatia
%4 Local Device Comment mbsimg
Device Memory
Device Initisl Yalue
]
o (s D)
Rabx = Sap bBm
anzigs ]
al
e 6 END
B project
: '.. User Library Debugging of the program is completed.
S Connection Destination Click [ to proceed.
L

IUnlabeled Loz Huost Station R 7Step Pl
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After program debugging is completed, write the program to the actual PLC system to finally check the operation.
Operate the actual I/O equipment to confirm that it works as designed.

Even when operating the I/O equipment, the status of each device can be checked using the monitor function of GX
Works2.

Example system operation Click inside the red circle

Robot control panel Robot in the safety fence

Coor open sensor(X7) : OFF ]

Reobot start signal (YD) - OFF
art switch (X6}

Operation lampiY 1)

Whenyou setthe start switch C{B) to OFF, the robot 2
start signal (v 0) turns off to stop robot operation. o— | i {v H
Simultaneously, the operation lamp 013 on the Start Cioor ﬁzb:f Sl
cantral panel turns off, and the stap lamp & 2) turns switch open {'1',?”' -
IEIr'I Crpesetion
i) lamp
| Replay | S {v H
Robot start Stop lamp
signal
Vs et { Enp H
O Frevious
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After operation verification is completed, run the PLC system to start operation.

If the program needs to be modified in the running system
Program modification such as bug correction or system expansion may be required after system operation is started.
Normally, the system (CPU module) needs to be stopped to write a modified program, but this is not always

possible. To solve this problem, GX Works provides an online change function, which is used to write programs
without stopping the running CPU module.

Example: 24-hour running automobile manufacturing line

In this case, use the
online change
function and modify
the program without
stopping the
manufacturing line.

GX Works2

Although a program
has been modified,
the manufacturing
line cannot be
stopped during

operation. PLC system Personal computer

On the next page, try the online change function using the simulated window.
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IBF MELSOFT Series GX Works2 C:SequenceProgramie_LearningiRobot_Control - [[PRG] MAIN]

i Project Edit Find/Replace ;ompl[a Yiew Online Debueg Dlagnostics  Tool  'Window  Help -8 X
DEER BRSO pLe PIXD e o MR S SRR 0B L
: WA 0| | 1.000ms. Local Device not Executed -
| Navigation # X 7 W [PRGIMAIN ||| 10
. : ™ 3 A
- al 1| B £ y =
[Fa 0 B @) A : ‘ -
+ (&% Parameter i':"?“ :::E:’
=% Inteligent Function Madule al
4% Global Device Comment
s Frogram Setting
iy PoU L J
= () Program
ﬂ MAIN Jp=ralia
£ Local Device Comment L
Device Memory
Device Initisl Yalue
v
g (A D)
Rabx = Sap bBm
anzigs ]
al
FT p [ EHD I
L
J‘ Project
: '.. User Library Online change of the modified program has completed.
i_tmmgc_t_iﬂ_nn Destination Click m to proceed.
L

IUnlabeled Loz Huost Station Z{7skep Pl
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>ﬂ Conclusion N 000

This completes the basic explanation of programmable controller software design.
In this course you have learned:

The required elements for programming a PLC system

Some basic guidelines for program design including the use of comments
How to use GX works2 to perform the basic tasks of PC programming
A few techniques used for debugging PLC programs
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Now that you have completed all of the lessons of the PLC GX Works2 Basics Course, you are ready to take the
final test. If you are unclear on any of the topics covered, please take this opportunity to review those topics.
There are a total of 5 questions (15 items) in this Final Test.

You can take the final test as many times as you like.

How to score the test
After selecting the answer, make sure to click the Answer button. Your answer will be lost if you proceed without
clicking the Answer button. (Regarded as unanswered question.)

Score results
The number of correct answers, the number of questions, the percentage of correct answers, and the
pass/fail result will appear on the score page.

Correct Answers 2
Total Questions - 9 To pass the test, you have to
answer 60% of the questions
correct.
Percentage : 22%
Proceed Review Retry

» Click the Proceed button to exit the test.
» Click the Review button to review the test. (Correct answer check)
= Click the Retry button to retake the test again.
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> Final Test 1 ) 0o

The program you were in charge of was taken over by another person, who found it difficult to understand the
control items for the program. What is the proper countermeasure to prevent this problem?

~  Using the comment function of GX Works2, give the program an appropriate title and explanation.
~  Orally explain the control items to the new person.

~ Avoid taking over a complex, large program.

~ Transfer the correspondence table for IO devices and device numbers together with the program.

Answer ] I Back ]
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> Final Test 2 ) 0oc

Complete the correct programming procedure.

Step 1 Program design

Step 2 ( Q1| _-Select-- v)

Step 3 ( Q2| --Select-- vi)

Step 4 Converting programs

Step 5 Saving projects

Step 6 ( Q3 --Select-- ¥

Step 7 ( Q4 —-Select-- ¥

Step 8 Running the CPU module (RUN)

Step 9 ( Q5| —-Select-- v))

Step 10 Checking PLC System Operation

Answer ] [ Back ]
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> Final Test 3

Fill in the blanks to complete the explanation of what needs to be done after a program is completed.

Once a program has been written, it must be tested to ensure that it operates as expected.

Al -Select- ¥ ) (when code is written that does not perform as intended) is called

a (| _—Select-- ¥ ) and the process of finding the cause and correcting it is called

(| --Select-- |v)).

This process is an essential step in creating programs.

Answer ] [ Back ]
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> Final Test 4 ) 0oc

Select the appropriate application of each GX Works function.

Function Application

Simulation : ——Select-- v |
Forced input output registration/cancellation | | --Select-- v|
Change current value . ——Select-- v|
Ladder monitor —Select- ¥
Watch j --Select-- v)

Answer ] [ Back ]
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Select the correct description of the online change function.

The function automatically stops the CPU, writes a program to the CPU, and then automatically runs the CPU.
The function compares the program in the running CPU module with the program opened by GX Works2.

~ The function can write a program to the CPU module after stopping the running CPU module safely.

The function can write a program to the running CPU module without stopping it.

Answer ] I Back ]
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Test Score

You have completed the Final Test. You results area as follows.
To end the Final Test, proceed to the next page.

Correct answers : 0
Total questions : 5
Percentage : 0%
Proceed | ‘ Review ‘ ‘ Retry ‘

You failed the test.
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You have completed the PLC GX Works2 Basics Course.

Thank you for taking this course.

We hope you enjoyed the lessons and the information you acquired in
this course will be useful in the future.

You can review the course as many times as you want.

Review‘ ‘ Close ‘
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