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This course provides basic knowledge of setting up the hardware, from system design to checking the wiring.
The course is intended for those using the MELSEC-Q series programmable controller (PLC) for the first time or the
person in charge of the hardware system.
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The contents of this course are as follows.
We recommend that you start from Chapter 1.

Chapter 1 - MELSEC-Q Series

You will learn about the features of the MELSEC-Q series and component names.
Chapter 2 - PLC System Construction Procedure

You will learn about the system construction procedures using an example system.
Chapter 3 - System Design

You will learn how to define control items and how to examine the connection with external equipment, necessary
I/O specifications and number of I/O points.

Chapter 4 - Product Selection
You will learn how to select module types.
Chapter 5 - Advance Preparation
You will learn about advance preparation from confirming individual madules to formatting the memory.
Chapter 6 - Installation and Wiring
You will learn how to install and wire each module.
Chapter 7 - Wiring Check
You will learn how to check I/O signal wirings using the GX Works2 software.

Final Test

Passing grade: 60% or higher.
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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




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.
This course is for the following software version:
- GX Works2 Version 1.91V
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In this course, you will learn how to set up the Mitsubishi MELSEC-Q series general-purpose PLC system hardware.
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What is a programmable controller or PLC (Programmable Logic Controller)?
A PLC is a rugged digital computer that performs sequence control and logic operations. Typically they are used to
control electrical signals sent to output devices based on the electrical signals it receives from input devices.
Programmable controllers require a program, which can be created using dedicated software on a personal
computer. The programs can be easily modified to allow the PLC to perform different functions for different tasks.

Madule name Use
Input module Receives electrical signals from external
devices and converts them into data to be
used by the CPU.
CPU module Operates the sequence program and
performs signal input/output processing.
Output module | Transmits electrical signals to external

devices when commanded by the CPU.
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m Comparison between MELSEC-Q Series and MELSEC-L Series

table below
MELSEC-Q series

Modules are individually installed on the base unit, allowing for
easy replacement and certain modules to be hot-swapped.

Some basic differences between MELSEC-Q Series and MELSEC-L Series programmable controllers can be seen in the

MELSEC-L saries

Modules can be connected horizontally.
As no base unit is required, the installation area is minimized.

_) T 1=

Method of -
adeling H e — Modules are Modules are
ik =1 | | installed on the % ¢ directly
N base unit connected
In order to achieve load and function distribution, different CPU | Functions are divided for each PLC CPU and information is shared
types and sec|_|uence can be connected using the high-speed bus | through the network.
Implementation provided by the base unit.
I of load Function
distributi T b
ar::l fTJrI::::cE: ) Load distribution distribution
distribution (*2) by up fo through the
four CPUs network

& variety of () series special function modules are available.
Spedal function modules can be added according to the
specifications of connected devices to support various
applications.

I Available
functions Many types of
special function
medules are
available

The MELSEC-L series having the CPU module equipped with
minimum [/0, network, and positioning, provides many functions
in a small footprint, which is ideal for small scale applications.

Built=in functions:
Input/output,
CC-Link,
Ethernet (*3),

and data logging

*1 Load distribution: A method of using multiple CPU modules to share processing in case a heavy load is concentrated on one CPU module.

*2 Function distribution: A method used for minimizing the area affected by a fault. It involves dividing the processing into units of functions

| such as the production line, packing line, sequence, and positioning,
*3 Ethernet is a registered trademark of Xerox Corp.

The same GX Works2 software for development and maintenance is used for both the Q and L series controllers.
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| @EEI MELSEC-Q Series Features

Supporting the system extension with extension base units

A total of seven extension base units can be used together.
With these extension base units, a small-scale to a large-scale system can be configured flexibly in

accordance with the application.
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ﬂ MELSEC- Q_ Series Features

Multiple CPU system

Up to four high performance CPU modules are connectable.

Each CPU module takes on a task distributed based on the control type, operation type, process, or machine

equipment.

Decentralizing tasks to multiple CPU modules will result in high speed, high performance, and highly scalable

operation for the whole system.
n B

Mote 1

Standard Q Series /O and

The number of connectable intelligent function modules and connectable versions are limited.

Refer to the Q series user's manuals for details.
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In this chapter, you will learn about the overview of each module and their component names.

Below is the MELSEC-Q series lineup.

A base unit, a power supply module, and a CPU module are always required. Use additional modules depending on
the application.

Place the mouse cursor on a module to see its description.

Po | CPU Input Output
Base unit bl i s

module module module module

Base unit

Consists of slots where modules are fixed
onto. Those slots convey 5VDC power from
the power supply module to other modules.
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Let’s learn the names and applications of individual component of the CPU module. If you place the mouse cursor in
the following table or on a specific component of the CPU module drawings, the relevant areas are highlighted.

|
LED part Indicates the operating status or emror status of the CPU module.
RUM/STOP/RESET switch Used to control the operating status of the CPU module.
[ USB connector Used to connect USE peripheral devices.
Ethernet connector Connects to peripheral devices by Ethernet.
Module fixing hook Fixes a module onto the base unit.
Battery Provides backup power for backing up data in the standard RAM and latch
devices in case of a power failure.
Battery connector pin Used for connecting a lead wire for the battery. (The lead wire is disconnected
| from the connector at the factory to protect the battery during shipping.)
m Supports mounting of a module onto the base unit.
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Let’s learn the names and applications of individual component of the power supply module.
If you place the mouse cursor in the following table or on a specific component of the power supply module
drawings, the relevant areas are highlighted.

Description
POWER LED Indicates the operating status of the power.
& ERR. Terminal Turns on when the entire system is operating normally.

Turns off when a stop error occurs in the CPU module.

FG terminal A ground terminal connected to the shielded pattern on the
printed circuit board

LG terminal A ground terminal for the power filter. For AC input, it has half
| the potential of the input voltage.

Power input terminal Power input terminal

+24V, 243G terminals Provides 24 VDC output across these terminals.
' Terminal cover || Protective cover of the terminal block.
L]
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Let’s learn the names and applications of individual component of the I/O module.
If you place the mouse cursor in the following table or on a specific component of the I/O module drawings, the

relevant areas are highlighted.

Screw terminal 40-pin connector
block type type

Name

01234567

B9ABCDEF

/O operation status indicator
LEDs

Indicates the ON/OFF status of I/O operations.

Connector for extermnal device

Used to connect an /O signal cable from extermal equipment.

Terminal block

Used to connect I/O signal cables to/from external equipment.

Terminal cover

Protects against electric shock when tuming on the power.

Module fixing hook

Fixes a module onto the base unit.

| Module mounting lever

Supports mounting of a module onto the base unit
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This section explains about component names of the base unit and their uses.
If you place the mouse cursor in the following table or on a specific component of the base unit drawings, the
relevant areas are highlighted.

[ 2 : s s .
”

=

Extension cable connector Cennector for sending/receiving signals to/from an extension base unit.

Used to connect an extension cable.

Medule connector Used to connect the power supply, CPU, I/Q, and intelligent function modules.
Base mounting hole Used to mount the base unit on a control panel. Screw size: M4
DIN rail adapter mounting hole Used to mount a DIN rail adapter.
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ﬂ Sequence Program Development and Maintenance )

The PLC engineering software GX Works2 is used for developing and maintaining MELSEC series PLC programs. The
same GX Works2 software is used for both the MELSEC-Q and MELSEC-L series,

By connecting a personal computer in which GX Works2 is installed to the CPU module through a USB or LAN cable,
you can develop programs, verify operations, write to the CPU module, confirm the module status, and collect error
history information.

In this course, you will learn how to initialize the CPU module (Section 5.6) and how to confirm that the I/O wiring is
correct by monitoring the connections from GX Works2.
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| Personal computer | [ cPumodue |

USB or LAN cable
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This chapter describes the procedures for constructing a programmable controller (PLC) system.

Hardware desiq__;]n

{l]s}fgtem Design (AR LR LR R LR L R AR R AR AR RN chapter 3

.

{Z}Product Selecticn LA AR AR Rd R R RARRRAERIRERERIRGRERERARIRIRERTE] Chapter 4

A

i (AR LR AR R R R R RERTERENNR NN} scupe nf
(3)Advance Preparation Chapter 5 thits coursé

.

[4}Installaticn and Wiring LA LA LR X R R AR R AR R AR R R R Y] Ehapter E

4

{SJWiring Che.ck LA LR R R Rl RRRdRRRIRARAERERERIRIRARIRRAREREE] Chapter?

Software design
(6)Program Design #=e+===e+ GX Works2/GX Developer Basics Course

.

.

(7)Programming =s========s GX Works2/GX Developer Basics Course

4

[8] DEbUgglng ssanssssnnsnen (3X

=

orks2/GX Developer Basics Course

«

(9)Operation

In this course, you will learn the hardware design procedure as part of the system construction procedure.
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Hardware Configuration of Example System ) 000

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. -, e

el ]

Start switch ﬂ & Robot start signal

Base B - 17
unit = - 2 o Input |-
2 T - module
Power supply
module Output
module

Door cpen sensor CPU Operation lamp

module

usB
cable

- e e R
-

Stop lamp

Personal computer

Itemn Component Model Description
Bce Gt Q338 Egrﬁgtg cﬂ ﬁ!gzsguﬂﬁlrs S‘a\;’g‘ﬂ'ﬁﬁ Iare fixed onto. Power and data are
Power supply module | Q62P Supplies power to modules including the CPU module and I/0 module.
PLC CPU module Qo2UCFU Controls the PLC system.
system Input module QX40 Takes in the ON/OFF statuses of the switch.
Output module QY40P Qutputs ON/OFF signals to the lamps.
USB cable MR-J3USBCBL3M Egﬂﬂ;ﬁ &::: personal computer, in which GX Works2 is installed, to the
Switch - Set to OM to start control.
External Sensor - Detects whether the door is open or closed. .
g&ipment Robot - Operates in accordance with control signals.
Two lamps - Light according to the operation status.
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In this chapter, you will learn how to determine control items and examine the necessary I/O specifications and

number of I/O points.

Syste.m Design LA LA AR R AR R R RSN TR R RN RRYE RN NLHN) Chapter 3

“

Learning steps in Chapter 3

Pmdud SElECtiﬂn (AL L R R R LR R ALYy Chapter 4

3.1 Defining Control Items

A

3.2 Examining the Necessary I/O
Specifications and Number of
1/O Paints

Advance Preparation (AR AR R RS R ZS R RERSENRR RS RARTRERNRYREDNN] chapter 5

1

Inmllatiﬂn and Wiring L P R R E R R R R R R R P R R R P A R R R R R R Chapter E

e

Wir‘llng check (R LA AR LR LR R R R Rl R R Rl R R AR R QR R R Rt R R Rt dR Chapter?
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One of the first steps to designing a system is to identify what needs to be controlled.
In this example system, the starting and stopping of a robot is controlled.

When the door to the safety fence is open the robot is prevented from starting, and when the door is opened during
operation, is it s stopped.

Example system operation

| Robot control panel Robot in the safety fence

| Fobot start signal: OFF

Door open sensor: QFF J

i When you set the start switch to OFF, the
robot start signal turms off to stop robot
operation.

Simultaneously, the operation lamp on the
control panel turns off, and the stop lamp
turns on. - —

Replay
Previous
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Next, consider the necessary I/O specifications and number of I/O points.
According to the control items in Section 3.1, select the I/O specifications and number of /O paints as shown below.

Name Input specification Output specification
Start switch 24 VDC ON/OFF input 1 point -

Number of input points: 2
Door open sensor | 24 WVDC ON/OFF output 1 point -

H Robot start signal - 24 VDC transistor output: 1 point
Operation lamp - 24 VDC transistor output: 1 point Number of output points: 3
Stop lamp - 24 VDC transistor output: 1 point
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In Chapter 4, you will learn how to select products (I/O modules, CPU module, power supply module, and base unit).

Syste-m Design (AR R R R AR R R LR LR AR R AR ERERERERENENERELNELHN.] chapter 3

¥

P‘m#ud Selectiﬂn LI R e R P R R e R R R R R R A R R R AR T Chapter 4

Learning steps in Chapter 4

: 4.1 Selecting the Types and Number

Advance Preparatlon (E2 LIRS R AR R R RARR RIS RYRYN] Chapter 5 'Df the HD Mcdules

4.2 Selecting a CPU Module Suitable
for Control Requirements

-

.

Ins’ta"atinn and Wiring L R R e E TR e Y P P R R R R R R SR R R R R AR AR R chapter E 4_3 Selecting d Pﬂwer Suppl}f
Module for Operating All
Selected Modules

-

Wiring Check (A LA AR R AR R IRRRRRRRRRRRBTR IR RTRIENERERTLN] Chapter?
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Selecting the Types and Number of the 1/0 Modules

In factories, 24 VDC is commonly used as a power supply for sensors and valves.

L e b
) 000
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The I/O specifications you confirmed in Section 3.2 are as follows:

(1) Input: 24 VDC ON/OFF input: 2 points

(2) Output: 24 VDC transistor output: 3 points

To satisfy the following specs., select QX40 for the input module, and QY40P for the output module.

L]

Input specification Output specification
| Module model ey T
Rated input voltage AHIEETE gL Rated load voltage la aatpl
points points
QX40 24 VDC 16 points - -
Qy4op - - 12 to 24 VDC 16 points

If the actual system requires I/O points more than 16 points, use a 32-point I/O module or a higher spec. module.
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The Q-Series CPU specifications are listed in the table below.
Choose which CPU is appropriate for the application based on the number of required I/O points,
program capacity, and processing speed.

QO1UCPU is enough for the specs. specified in Chapter 3 (five I/O points and 1K or less step program
capacity). However, if you require any more specs., for example to record opening/closing history of the
door used in the sample, etc,, you may need a memory card.

Now, let's select QD2UCPU, which supports a memory card.

Mumber of . Memory

MNumber of 3 points 1K steps or less Use
. input points P

Number of :

output points 3 prins
i Total 5 points

Q-Series CPU Specifications
The Q02UCPU specifications are shown in light grey.

Module model P&Em;;;f Memory card
QO1UCPU ;:;i:s Unavailable 15K steps
QU2UCPU ;E:‘:fs Available 20K steps
I QO3UDCPU p"fﬁfﬁ Available 30K steps
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The specifications of power supply modules are listed in the table below.
To select a power supply module, check whether the following two conditions are satisfied.

(1) Specifications of the power supply for a PLC system

- In the example system, commercial 100
100 to 240 VAC or 24 VDC _’ VAC power is used. Therefore, the Q61P

is chosen.

(2) The power consumption of all modules must not exceed the rated output current.
To calculate the system'’s maximum power consumption, add the power consumption of CPU module,
I/O modules, and the base unit.

CPU module (Q02UCPU 1/O module
B TodsiR e i) Power consumption . Power Rated output
ower consumption R QX40: 0.05A, —  consumption of all < current
0.23 A QY40P: 0.065A maodules 0.345 A (5 VDC)

When selecting a power supply module, consider the power consumption of the module itself plus the power
consumption of the CPU module.

Q-Series power supply specifications
The Q62P specifications are shown in light grey.

Module Rated output Rated output Q62P has a 24VDC output port and can be
model R e e /Ll  used to drive internal circuits of the I/O module.
In that case, the [/O module does not require
| Q61P 100 to 240 VAC 6A external power supply, but do not use this
Q62P to drive the load.
Q62P 100 to 240 VAC 3A 06 A

QB3P 24 VDC 6 A
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In Chapter 5, you will learn the advance preparation to be made before installation and wiring.
The advance preparation includes confirming individual modules, mounting the modules, wiring the power supply
module, verifying that power can be turned on normally, and initializing the CPU module.

System Desi.gn LA LA R AR R RSN N R LR chapter 3

' Learning steps in Chapter 5
P‘mduct Selediﬂn (AL L R R R LR R ALYy Chapter.q. 5-1 Prﬂ'cEdurE' fﬂr Advance
Preparation

-

5.2 Confirming Individual Modules
5.3 Assembling Modules
5.3.1 Connecting the battery
5.3.2 Assembling Modules
5.3.3 Assigning I/O Numbers
5.4 Wiring the Power Supply Module
5.5 Checking the Power Supply
5.6 Initializing the CPU Module

Advance Preparation (AR R R R R RN RS R ES RSN RERRSENRER RS EARTNERRNENN]N] chapter 5

1

Inﬁtallatian and Wiring L P R R E R R R R R R R P R R R P A R R R R R R Chapter E

e

Wiring check (R LA AR LR LR R R R Rl R R Rl R R AR R QR R R Rt R R Rt dR Chapter? 5-5-1 Cﬂnnecting thE CPU

Module to the Personal
Computer

5.6.2 Setting Up the Connection
between GX Works2 and
PLC System

5.6.3 Formatting Memory
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Perform advance preparation before installation and wiring as follows.

I
|

[ (1) Confirming Individual Modules (Section 5.2) ]
Visually check the modules you purchased for any damage.

d

(2) Assembling Modules (Section 5.3) ]
8

| [ (3) Wiring the Power Supply Module (Section 5.4) ]
E

(4) Checking the Power Supply (Section 5.5) ]

i

[ (5) Initializing the CPU Module (Section 5.6) Format the memory in the CPU ]

Module using GX Works2.
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»ﬂ Confirming Individual Modules

Unpack the product package and check for missing components by referring to "“PACKING LIST” in the manual that
came with the product. Next, visually check each component for any damage.

PACKING LIST

The foliowng fems are ncoced n the package of ths product Before use, checi that 2l the dems e ncluted

(1) CPU module

{a) QOOJICPU or QODUJCPU
Product Name

o
Eafery (EBAT)

Bate unt moundng corem (M4 1 14 szrew)
Sately Guaoedmes (IB-080042F)

{b) Other than Q00JCPU and QO0OUJCPU
Product Name

Moo
Baftery (OEBAT)

{Z) Main base unit
Product Name

Ut
Bk UNE MOUNDRg EoTew (ML T 14 gorew )
Sty Gusdetees 1B-0300£1Y)

"1 For the £ Type Man ot unf, M4 ® 17 5oews I suppted
T2 Sofewt 3k Many X T umDer OF mounSng ROEE e FEDked

i3) Extension base unit
Product Name

At
B3 unt MOuning Sorew (ML T 14 gonew)

"1 Soees 3 MaT) 3 e SumDes oF MOunSng HowE e fuppied

(4) Power supply module or /O module
Product Name
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Assemble the modules according to the following procedure.

(1) Connecting the Battery (Section 5.3.1) ]
[ (2) Assembling Modules (Section 5.3.2) ]
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The battery is used to back up clock data, error history, etc. stored in memory in the CPU module. The purchased

it, otherwise the data in memory will be lost when the PLC power is turned off. In some cases, even the main
program could be lost depending on the type of CPU module.

Connect the battery according to the following procedure. (To make it easier, connect the battery before mounting
the CPU module.)

(1) Open the cover at the bottom of the CPU module. ]

I
)

(2) Confirm the directions of the connectors, and insert
the battery side connector into the CPU module
side connector.

(3) Close the cover at the bottom of the CPU module.

¥

Complete

product is delivered with the power connector of the battery disconnected from the CPU module; be sure to connect
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Mount each module to the base unit in the following procedure.

(1) Hook the module's projection into the module
fixing hole of the base unit. 5

¥

(2) Press in the module until it clicks into the base unit. ]

¥

[ (3) Make sure that the module is fixed into the base ]

unit securely.

Complete
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You will learn how to assign I/O numbers required for the CPU module to send data to, or receive data from, an I/O
module.
The following I/O numbers are initially assigned for the system configuration of Chapter 2.1.

Assigned to Input number Output number
Qx40 X00 to XOF
QY40P - ¥10 to Y1F

The table below shows the 1/O correspondence for the example system.

Creating a correspondence table reduces program errors (device number input errors) and improves programming
| efficiency.

I/O device name Device No, I/O type Description

Start switch X0 Input This switch starts or stops robot operation.
This sensor checks whether the door of the safety fence of the robot is open.

Door open sensor X1 Input When the door opens, the sensor turns on. When the door closes, the sensor
turns off.

I Robot start signal Y10 Output When this signal turns on, the robot starts operation.
Operation lamp Y1E Output This lamp lights while the robot is operating.
Stop lamp Y1F Output This lamp lights while the robot is stopped.
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P The example system to which a device number has been added is shown below.

Example system operation

Robot control panel

|
[ When you set the start switch (X0) to OFF, the i
robot start signal (Y10) turns off to stop robot
operation. Simultaneously, the operation lamp
(¥1E) on the control panel turns off, and the
| stop lamp (Y1F) turns on.
|' Replay |
Previous
|
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Wiring the Power Supply Module )

Connect the power and ground lines as seen in the following diagram.
Grounding is necessary to prevent electrical shocks, malfunctions, and noise interference.

Power supply module

(1) Connect the 100 VAC power supply to the power
input terminal via the circuit breaker and isolation

transformer.
“ ERR
: 2 FG
(2) Ground the LG and FG terminals. ] 100VAC &
(2) LG
(1} INPUT
ACE”E}“ 100-120VAC
= il

Grounding wire —~
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»ﬂ Checking the Power Supply

(1) Before turning on the power, double check the following:
-The power supply is wired correctly
-The supply voltage matches the power supply input voltage

4

(2) Set the CPU module to STOP. _ RESET  RUN
Open the front cover of the CPU module and set the switch = *

to STOP STOP

‘. RESET/STOP/RUN

Close the circuit breaker allowing the supply power to enter
the power supply module.

.

(1)
/{3) Check that the power supply is working normally. \\

| (3) Power on the system

1) The green POWER LED on the power supply module is
illuminated.

2) The red ERR. LED on the CPU module is flashing.
(When the CPU module is powered on but parameters
have not yet been written, the ERR. LED will flash but
this is not a problem at this time.)

Use the following procedure to determine if the system is operating normally when powered on.
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I Sequence programs and parameters are written to the memory in the CPU module.
The memory is not ready to use when it is purchased; you need to format (initialize) the memory so it can be used.

You can format memory using the PLC engineering software GX Works2. For this operation, the CPU module must
be connected to a personal computer via a USB cable. Before formatting, install GX Works2 in a personal computer
and have a USB cable ready.

| Format the memory according to the following procedure.

I (1) Connecting the CPU Module to the Personal Computer (Section 5.6.1)

e

[ (2) Setting Up the Connection between GX Works2 and Programmable Controller (Section 5.6.2) ]

i

(3) Formatting Memory (Section 5.6.3) ]
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>m Connecting the CPU module to the personal computer

Connect the USB cable between the CPU module and the USB port of the personal computer.

Personal computer CPU module

USB cable
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m Setting up the connection between GX Works2 and PLC system ) ooc

After connecting the CPU module to the personal computer, set up the connection between GX Works2 and the PLC system.
Note that communication cannot be performed by only connecting the devices with the USB cable.

Use [Transfer setup] to set up the connection. ‘ . .
On the next page, try performing the transfer setup using the simulated window.

An example of the Transfer Setup window is shown below.

Tramder Seiup Comnmeciboni

Zonal Lo Lurf, ot () Elbeerinet oK e Q Seres HETI) PLC

P=E METILO0G Boarg Bowrd oy s Board Board .
Do

g | 8

CLC IE Fasld LK Feld
MasterfLocel (o aton
Maxde PegdMechss |*

CC IE Cont CC-Unk
NET 1) Mook
Mok e

MCMode [QOPUIG mode)

T @ 2 e——

e pefnalcn ey ZLakny wiher Shalen
(Single Neoeset) (Se-mtance etveort) A L SV
|
S — p— Connection Test J
T Ot (Smc.) | 20 fmtry Temed [0 -
PLC Tyoe |
| BB B B e
CC IE Cordt O IF Field Ethesret CC-imk Lo, |
MET L0 ] System Inage. .. |
* -
Phore Line [onrasction (C24)..
| el | o o o x
. CC I Cord QL IE Fieid Etherrmt CC-Lirk, 4 pe
NET/ L0 1 Carced
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Wigw  Online

! Project Edit  Eind/Replace  Compile:
i4F Y4B
4 H-H £ 3 ‘[]'l = 5FEE>$

[EF MELSOFT Series GX Works2 {Unset Project) - [[PRG] MAIN]
Diagnostics  Tool

Debug
2 i gp B T e | B BY Y | B

m Setting up the connection between GX Works2 and PLC system

Window  Help

LY A e

[EHD ]

D %E‘ FE sF5 FE sFE FY

B X 4] [PRGIMAIN | ]

Mavigation

Destination
- 0
2]

Current Connection
E Conneckionl

&l Connections
Q Conneckionl

fl.Froject

g En_rg_ne_cti__t_:-_n [__)gstinatl'_nn

»
S

Transfer Setup is completed.

Click n to proceed.

Host Skation

0/15kep

o0zl

[ £

ML

Unlabeled

FEl '-.Iirl |.!_|r|
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>m Formatting memory ) 0oc

Upon completion of the transfer setup, GX Works2 is ready to communicate with the CPU module. Continue to
format the memory in the CPU module using [Format PLC Memory] of GX Works2. !

On the next page, try performing [Format PLC Memory] using the simulated window.
An example of the Format PLC Memory window is shown below.

Format PLC Memory

~ Connection Channel List -
Connection Interface P’SB <3 PLC Module

Target PLC  Network o, | Station No. Host  PLC Type Q02U

Target Memory |Program Memory ﬂ

~Format Type

(* Do not create a user setting system area (the required system area only)

] [ Create a user setting system area

7

Execute I Close 1
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FEE MELSOFT Series GX Works2 {Unset Project) - [[PRG] MAIN] M=
: F‘ru:ujeu:t Edit Find/Replace Compile Wiew Online Debug  Diagnostics  Tool  Window  Help - 3 X
PR e o m BN e o B B ER ) o s L e ) L

E Nawgatmn X 4] [PRGIMAIN | = ] S B
o [ EnD 5=

[F 2y B (2] ] B =

+- (&% Parameter
ik Inkeligent Function Maodule

-4 ¥ clabal Device Comment
[+ Prograrn Setking
=4 pou
i —- :3 Eru:ugram
: - HE] MAIM
L B Local Device Comment

[+ Device Memary
e Dievice Initial Yalue

|
ilhl%nkmb
| ; ;
- | User Library The PLC memory is now formatted.

I ] Connection Destination Click n to proceed.
-1
- ot

Inlabeled Q02U Host Station 0/15tep Pl

& o
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In Chapter 6, you will learn how to install and wire each module.

System Design LA LRI R R AR R R LR R AT R R SRR LRELNLHN.] chapter 3

-

Pmduct SElec‘tiQn R E R R R P R R R R R R R R R E R R R R P PR R R R R A R LY ] Chapter 4

=

Advance Preparation LR R IR R R R R Rl RdRARRRRRIRIRERTRARARRRRR]EDE] Chapter 5

.

Installatinn anﬁ wi‘ring LEA S R R R R R R AR R RN RS REREZS RSN RERRTENR] Chapter E _x-_':-.%"bh

-

Learning steps in Chapter 6
6.1 Installation Environment
6.2 Installation Position

6.3 Grounding

6.4 Wiring 1/O Modules

Wiring Check (A LA AR R AR R IRRRRRRRRRRRBTR IR RTRIENERERTLN] Chapter?
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Installation Environment ) 000 |

Do not install the system in a location subject to the environmental conditions listed below.
Installing and operating the system in such locations could result in electrical shock, fire, malfunction, product
damage, or product deterioration.

1. Temperature and humidity

» The environmental temperature is outside the range of 0 to 55°C (32 to 131°F)
» The environmental humidity is outside the range of 5 to 95%
» Rapid temperature changes are causing condensation

2. Atmosphere

» Affected by corrosive gas or flammable gas
+ A lot of dust, a conductive powder such as iron powder, oil mist, salt, or organic solvent

| 3. Noise |
« Subject to strong radio frequency interference (RFI) or electro magnetic interference (EMI).

4. Vibration and impact
- Vibration or impact is applied directly to the product

5. Location i
| + The product is in direct sunlight
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»m Installation Position

To keep the area well-ventilated and to allow for replacement of the module, secure the following distances above
and below the modules and between structures and components. Depending on the system configuration used,
larger distances than shown below may be needed.

Indicates the existence of ceiling panel,
a wiring duct or an external device.

%ﬁﬂmjy’ff" WA

7 TSD MM or mare PLC system

% 7 :[30 MM or more 2oL Mot
sfﬁZ T f’iﬁ ' Iy

H

5 mm or more 5 mm or more
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@I Grounding y -

To prevent electrical shock and malfunction, observe the following for grounding.

« Provide independent grounding wherever possible. (Grounding resistance: 1000 or less)

« If independent grounding cannot be provided, provide shared grounding using grounding wires of the same
length.

« Bring the grounding point as close to the programmable controller as possible so that the grounding wire
can be shortened.

Other Other Other
PEC syt equipment PLG ystuin eguipment PLC st eguipment
- o] Lpel 1
(1) Independent grounding: {2) Shared grounding: (3) Common grounding:
Recommended Allowed Mot allowed
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»“ Wiring I/0 Modules
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Perform wiring with the input module (QX40) and output module (QY40P) as shown below.
Use the diagram below to connect the start switch (X0), door open sensor (X1), robot start signal (Y10), operation
lamp (Y1E), and stop lamp (Y1F).

QX40

U Start switch: X0

— g

100 240VAC
SL i & Door apen

sensar signal;
X1

S

]
AL RS CRE RS T T

QY40P

b Ralsat slar
T signal: ¥10

]

Operation lamp
signal: Y1E

L
Stop lamp
signal: Y1F

o
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Before you start programming, you must check whether the wiring is done correctly.
In this chapter, you will learn how to check input signals and output signals.

System Desi.gn LA LA R AR LR LR R A L LR Chapter 3

.

Pmduct SElECtiﬂn FREREERRARER RN R RN R ER RN RN RN R AR RN Chapter 4

A

Ad\‘ran.ce Preparation (A2 LR R R R AR R RS R RERERS RS EERN R YR RNNDR] chapter 5

A

Installatinn and wiring (ELES RS R RS AR AR SRR R RS R Rl R] Ehapter E

-

Learning steps in Chapter 7

Wiﬁng ChECk L T R R R R R R T R R R T R R R YRR T RN T RIS NTIITIRTIR] Chapter ? ?_]_ Checking Input SignalS
7.2 Checking Output Signals




|l PLC_MELSEC-Q Series. Basics ENG S o wms. [ES

> Checking Input Signals ) 006

First, visually check the I/O wiring to ensure there is no problem.
Next, check the input signal wiring using [Device/buffer memory batch monitor] of GX Works2.

[Device/buffer memory batch monitor] enables real-time monitoring of the status (ON or OFF) of the specified range
of devices.

On the next page, try the device/buffer memory batch monitor using the simulated window.

An example of the device/buffer memory batch monitor window is shown below.

Device

* Devics Hame [ﬁ j TC Sek Walue Reference Program ' Reference..,
" Buffer Memory | J i3l [ J ] _I

i Madfy Value. ., | Display Format, ., | Open Display Format, ., [ Save Display Format, . |

Davice e
i

wop

| %10
11

s
s
oSSO0 ooco oS0 o000 o0 0D
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! Project  Edit  Find/Replace  Compile  Wiew Online  Debug  Diagnostics  Tool  Window  Help

OV E R B B it e T o | BB | g | e S B e LG L e @
n

i Mavigation

¥
|

= Eﬂ [PRE] MF'.I)I/ ﬂ Derice/Buffer Memory Bat... = l

Droiect

Device

Dﬂl —|_=°| . [%]' |§] | % {* Device Mame ]E LJ T/iC Set Walue Reference Program Reference. ..

[+ Parameter
Jiad Inteligent Function Module " Buffer Mermary  Module St _] (H A0dres | _J | iE _J
A-¥ Global Device Comment L

[+|- = Program Setking - : : Display F £ ‘
- o X0 and all subsequent input devices are displayed. SIS R ek

! f:] Prograrm
: ak] MATN Device
Pk f:] Local Device Comment

[+ Device Memory
4 Device Initial Yalue

EEEEEEETED

% Project
L"il User Library

| gtunnectiun-nestinatiun

Preparation for checking input signals is now completed.

L [ [ O O O o U o O O O O O T 0 0

Click (@) to proceed.

b3
-

nlabeled Q02U Host Station
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After completing the preparation for the device/buffer memory batch monitor, check the input signal wiring as

follows.

(1) Turn on the start switch (X0) and door open sensor (X1). Click the start switch and door open sensor in the figure
below.

(2) Using [Device/buffer memory batch monitor], confirm that the devices corresponding to the start switch (X0)
and door open sensor (X1) turn on (1 is displayed in the window).

P
L

: ‘Device
Input
np PLC system & Device Name IE v|  T/C Set alue Reference

7 Buffer Memory  [Module Sear J _J

Start switch (40)

Cioor open
sensor (X1)

Madify Walue. .. ‘ Display Format. .. | Cpen Display Format. ., | 54

The start switch is
OFF (0).

e

Device

k]
nl
"
"3
4
pss)
s
ny
bt
g
A
pAls]
pALs
oo
I #0E
»0F

The door open

OFF sensar is OFF {0},

(door closed)

b T e e e e e e e e e e e e e e e ) e

xin
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Next, using Forced input output registration/cancellation, check the output signal wiring.

[Forced input output registration/cancellation] allows you to forcibly change the status (ON or OFF) of each device
from GX Works2. On the next page, try the forced input output registration/cancellation using the simulated window.
An example of the forced input output registration/cancellation window is shown below.

e e R LU R R L =

MEEIEE M EI R RN IS E

Update Stahis Batch Cancel Registration Clo=e
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o MELSOFT Series GX Works2 (Unset Project) - [[PRG] MAIN]
! Project  Edit  Eind/Replace Compile  Miew Online Debug Diagnostics.  Tool  Window  Help

0 BB iy tdi oo L3¢ B iNES T o B PR AN g | o S O e ) L L

ALY

i Mavigation @ x
' sl e 1] [PRE] Forced Input Output Registration/Cancellation
Project
a : END
|]? Ea % 2 | Bn Device Reqgister FORCE 0N i Cancel Reqgistr akion |
=)- D5 Parameter [l i _
7 Inkeligent Function Module fohalliies OFFi
& ¥ clobal Device Camment _
; Pragram Setting No. | Device | ONJOFF Mo, | Device | OMJOFF
145N po 1f¥¥10 o 17
= L[E Program Z|¥1E o 15
ﬂ'.g MATIN 3|¥1F N 19
Ln_:j Lacal Device Comment 4 20
-8 Device Memary 3 21
™ Device Initial Yalue & 22
7 23
g 24
9 25
10 26
11 27
12 28
13 29
14 30
s 15 31
16 32
i Eroject
| User Library Update Stakus Batch Cancel Registration ’ Clnse . I 5 - .
15 MO e ~| Preparation for checking output signals is now
U Consction Destnation e
i click @ to proceed.
Inlabeled Q02U Host Skation 0/15kep

awm
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After completing the preparation for the forced input output registration/cancellation, check the output signal

wiring as follows.

(1) Using [Forced input output registration/cancellation], turn on devices Y10, Y1E, and Y1F.

(2) Confirm that the robot start signals turn on for the respective devices Y10, Y1E, and Y1F, and the operation lamp
and stop lamp light. Double-click the ON/OFF field corresponding to a device number.

¥
|

Forced Input Output Registration/Cancellation

Device Reqgister FORCE Of ‘ Cancel Registratio

I =i

Register FORCZE OFF l

PLC system Qutput

Mo, | Device OMMOFF Mo, | Device OMIOFF

1[¥10 OFF 17 : ; o @.
2[Y1E OFF 15 ¥ ¢ Robot start signal
3|v1F OFF 13 I (Y10) I,,‘”“
4 20 = L
5 21 - A E ;
6 zz2 - e @ Operation lamp
7 23 .“-. (Y1E)
D 21 L L
9 25 - ol -
10 76 . Stop lamp
11 27 (Y1E)
12 28
13 29
14 30
13 31
| 16 37
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> Conclusion ) 000

This completes the hardware setup of the MELSEC-Q series PLC system.

In this course, you have learned:

» MELSEC-Q series focuses on high performance and high scalability.

* MELSEC-Q series modules are installed on the base unit. A wide variety of modules are offered, enabling a
user to choose the right module for the specific application.

* The multiple CPU function enables decentralized operation by several CPU modules. Each dedicated CPU

module takes on a specialized operation such as sequence operation and positioning operation. The
reduced processing requirement for each CPU module enables fast data transaction in the whole system.

Having completed this course, you now need to study the following course to be able to use the PLC system:

GX Works2 Basics: Learn programming, debugging, and writing to the CPU module.




| PLC_MELSEC-Q Series_Basics_ENG

I i Test

j v R

Now that you have completed all of the lessons of the PLC MELSEC-Q Series 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 4 questions (11 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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Select the modules that comprise the MELSEC-Q series system.
(Multiple selections allowed)

CPU module
END cover

1O module
Display module

Base unit

Answer | | Back |
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} Final Test 2

Select the correct steps for constructing a PLC system.

Step 1 System design
Step 2 | —Select—

Step 3 | —Select—

Step 4 | —-Select—

Step 5 Wiring check

| Answer | | Back |




i P meLsec 0 seres B oG ———y = =
i
Test Final Test 3

Select the correct steps for advance preparation before installing the PLC system and wiring.

Step 1 Confirming individual modules
Step 2| --Select—

Step3 | ~-Select—

Step 4| —Select—

Step 5 Initializing the CPU module

| Answer | | Back |
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Test Final Test 4

Fill in the blanks to complete the explanation of how to ground the PLC system.

Provide, —-Select—-

If | —Select—

—-Select— ¥ | using grounding wires all of the same length.

—-Select—




i PLC_MELSEC-Q_Series_Basics_ENG

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 :

Total questions :

Percentage : LA

‘ Proceed | ‘ Review ‘ ‘ Retry

You failed the test.
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You have completed the PLC MELSEC-Q Series 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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