21:46 20/02/2023 PDF.js viewer

John Ridley

Mitsubishi FX
Programmable Logic Controllers

Applications and Programming

lib.haui.edu.vn/opac80/EDetail.aspx?id=305&f=fulltext&v=Mitsubishi+F X+programmable+logic+controllers+applications+and+programming




21:46 20/02/2023 PDF.js viewer

Mitsubishi FX Programmable Logic Controllers

lib.haui.edu.vn/opac80/EDetail.aspx?id=305&f=fulltext&v=Mitsubishi+F X+programmable+logic+controllers+applications+and+programming 2/1



21:46 20/02/2023 PDF.js viewer

Newnes

An imprint of Elsevier

Linacre House, Jordan Hill, Oxford OX2 8DP
200 Wheeler Road, Burlington, MA 01803

First published 1997
Second edition 2004

Copyright © 1997, 2004, John Ridley. All rights reserved

The right of John Ridley to be identified as the author of this work has been
asserted in accordance with the Copyright, Designs and Patents Act 1988

No part of this publication may be reproduced in any material form (including
photocopying or storing in any medium by electronic means and whether

or not transiently or incidentally to some other use of this publication) without

the written permission of the copyright holder except in accordance with the
provisions of the Copyright, Designs and Patents Act 1988 or under the terms of

a licence issued by the Copyright Licensing Agency Ltd, 90 Tottenham Court Road,
London, England WIT 4LP. Applications for the copyright holder's written
permission to reproduce any part of this publication should be addressed

to the publisher

Permissions may be sought directly from Elsevier's Science & Technology Rights
Department in Oxford, UK: phone: (+44) 1865 843830, fax: (+44) 1865 853333,
e-mail: permissions@elsevier.co.uk. You may also complete your request on-line via
the Elsevier homepage (http://www.elsevier.com), by selecting ‘Customer Support’
and then ‘Obtaining Permissions’

British Library Cataloguing in Publication Data
A catalogue record for this book is available from the British Library

Library of Congress Cataloguing in Publication Data
A catalogue record for this book is available from the Library of Congress

ISBN 0 7506 56794

For information on all Newnes publications
visit our website at http://books.elsevier.com

Typeset by Integra Software Services Pvt. Ltd, Pondicherry, India
www.integra-india.com
Printed and bound in Great Britain

Working together to grow
libraries in developing countries

www.clsevier.com | www.bookaid.org | www.sabre.org

lib.haui.edu.vn/opac80/EDetail.aspx?id=305&f=fulltext&v=Mitsubishi+F X+programmable+logic+controllers+applications+and+programming 3/11



21:46 20/02/2023 PDF.js viewer

To my wife Greta
Without her continual support, I would never have completed this work.

In Memory
This book is dedicated to the memory of Danny Bohane
of Honda of the UK Manufacturing Ltd. Swindon,
who died aged 42, June 2001.

His teaching of PLC fault-finding techniques,
I and many others will never forget.

lib.haui.edu.vn/opac80/EDetail.aspx?id=305&f=fulltext&v=Mitsubishi+F X+programmable+logic+controllers+applications+and+programming 4/11



21:46 20/02/2023 PDF.js viewer

lib.haui.edu.vn/opac80/EDetail.aspx?id=305&f=fulltext&v=Mitsubishi+F X+programmable+logic+controllers+applications+and+programming 5/11



21:46 20/02/2023

PDF.js viewer

Contents

Preface

Acknowledgements

Resources
Glossary

1 Introduction to PLCs

1.1
1.2
13
1.4
.5
1.6
1.7
1.8
1.9
1.10
1.11
1.12
1.13
1.14
1.15
1.16
1.17
1.18
1.19
1.20
1.21
1.22
1.23
1.24
1.25
1.26
1.27

Basic PLC units

Comparison of PLC and RELAY systems
PLC software

Gx-Developer software

Hardware configuration

Base unit, extension units and extension blocks
PLC voltage supplies

Smaller FX2N PLCs

Larger FX2N PLCs

5 V DC supply

Special unit power supply requirements
Part number

Serial Number

PLC inputs

AC inputs

PLC outputs

Source-sink inputs

The source/sink —~ S/S connection
Source inputs — block diagram

Sink inputs — block diagram

Proximity sensors

S/S terminal configurations

PLC ladder diagram symbols

PLC address ranges

Basic operation of a PLC system

Block diagram — basic operation of a PLC system

Principle of operation

2 Gx-Developer - startup procedure
2.1 Opening a new project

Xv
Xvil
Xix
Xxi

E\DWM—JHO\O‘\O\A-&&MWMN-—I—

— e e G e e e B
N W W NN -

— f—
E=N- -

b

lib.haui.edu.vn/opac80/EDetail.aspx?id=305&f=fulltext&v=Mitsubishi+F X+programmable+logic+controllers+applications+and+programming

6/11



21:46 20/02/2023 PDF.js viewer

viii  Contents

3 Producing a ladder diagram 24
3.1 PLC program - FLASHI 24
3.2 Entering a ladder diagram 25
3.3 Conversion to an instruction program 27
3.4 Saving the project 28
3.5 Program error check 28
3.6 Instruction programming 29
3.7 Program search 31

4 Modifications to an existing project 40
4.1 Copying a project 40
4.2 Modification of the ladder diagram FLASH2 42
4.3 Modification details 42
44 Deleting 50

5 Serial transfer of programs 55
5.1 Downloading a project to a PLC unit 55
5.2 Executing the project 56
5.3 Reducing the number of steps transferred to the PLC 57
5.4 Communication setup 58
5.5 System image 59
5.6 Change of communications port 60
5.7 Verification 62
5.8 Uploading a project from a PLC 63

6 Monitoring 66
6.1 Ladder diagram monitoring 66
6.2 Entry data monitoring 67
6.3 Combined ladder and entry data monitoring 70

7 Basic PLC programs 71
7.1 Traffic light controller - TRAF1 71
7.2 Furnace temperature controller - FURNI 74
7.3 Interlock circuit - INTLK1 78
7.4 Latch relays 80
7.5 Counters 81
7.6 Online programming 84
7.7 Batch counter - BATCHI 86
7.8 Assignment - BATCH2 87
7.9 Master control - MCI 87

8 PLC sequence controller 91
8.1 Sequence function chart - SFC 92
8.2 Ladder diagram - PNEUI 93
8.3 Simulation - PNEUI 97

lib.haui.edu.vn/opac80/EDetail.aspx?id=305&f=fulltext&v=Mitsubishi+F X+programmable+logic+controllers+applications+and+programming 711



21:46 20/02/2023 PDF.js viewer

Contents 1x

9 Free line drawing 105
9.1 Inserting an output in parallel with an existing output 108

9.2 Delete free line drawing 109

10 Safety 111
10.1 Emergency stop requirements 111

10.2 Safety relay specification 112

10.3  Emergency stop circuit - PNEUI 113

10.4 Safety relay — fault conditions 114

10.5 System start-up check 115

11 Documentation 116
11.1  Comments 117

112 Statements 123

1.3  Display of comments and statements 124

114  Comment display - 15/16 character format 125

11.5 Comment display — 32 character format 128

11.6  Notes 130

11.7  Segment/note - block edit 132

11.8  Ladder diagram search using statements 133

119  Change of colour display 134
11.10 Display of comments, statements and notes 135
11.11  Printouts 137
11.12 Multiple printing 141
11.13 Saving comments in the PLC 146

12 Entry ladder monitoring 151
12.1 Ladder diagram - PNEUI 152

12.2 Principle of operation - entry ladder monitoring 153

12.3 Deleting the entry ladder monitor diagram 156

13 Converting a MEDOC project to Gx-Developer 157
13.1 Importing a MEDOC file into Gx-Developer 157

14 Change of PLC type 162
15 Diagnostic fault finding 165
15.1 CPU errors 165
15.2 Battery error 166

15.3 Program errors 166

15.4 Help display — program errors 168

15.5 Program error check 169

16 Special M coils 171

lib.haui.edu.vn/opac80/EDetail.aspx?id=305&f=fulltext&v=Mitsubishi+F X+programmable+logic+controllers+applications+and+programming 8/11



21:46 20/02/2023

PDF.js viewer

x Contents

17 Set-reset programming

17.1
17.2
17.3
17.4
17.5
17.6
17.7

18 Trace
18.1
18.2
18.3
18.4
18.5
18.6
18.7
18.8
18.9
18.10
18.11
18.12
18.13
18.14

PNEU4

Sequence of operation — automatic cycle
Sequence function chart - PNEU4
Ladder diagram — PNEU4

Principle of operation

Simulation and monitoring procedure
Monitoring PNEU4

Principle of operation

Ladder diagram - PNEU4
Trace setup procedure

Trace data

Trace conditions

Transfer Trace data to PLC
Saving the Trace setup data
Reading the Trace setup data from file
Start Trace operation

Start trigger - X0

Obtaining the Trace waveforms
Trace results

Measuring the time delay - TO
Calculation of elapsed time

19 Data registers

19.1
19.2
19.3
19.4

Number representation — binary/decimal

Converting a binary number to its decimal equivalent
Binary numbers and binary coded decimal

Advanced programming instructions

20 Introduction to programs using data registers

20.1
20.2
20.3
204
20.5

Binary counter - COUNT?3

BCD counter - COUNT4

Multiplication program - MATHS 1

RPM counter - REV1

Timing control of a bakery mixer - MIXER|

21 Ladder logic tester

211
21.2
21.3
21.4

a1 £

lib.haui.edu.vn/opac80/EDetail.aspx?id=305&f=fulltext&v=Mitsubishi+F X+programmable+logic+controllers+applications+and+programming

Introduction

Program execution
Input simulation

Device memory monitor

Miamimn ahaata

175
175
176
176
177
177
178
179

180
180
181
182
182
183
185
185
186
187
189
190
190
193
194

195
195
196
197
198

200
202
205
206
210

214
214
214
216
217

o ke bo

9/1



21:46 20/02/2023

21.8
219

2L

21

21

10

41
4

12

13
21.
Z1
21.
21,

14
15
16
17

PDF.js viewer

Saving the setup details

[/O system settings

Procedure - I/O system setting

Entering the Conditions and Input No. settings
Executing the I/O system

Resetting a data register using the I/O system
LLT2 modification

Simulating PNEU 1 using ladder logic tester
PNEUI procedure using ladder logic tester
Monitoring procedure

22 Bi-directional counters
22.1
22.2
223
224
22.5

Ladder diagram - COUNTS

Special memory coils M8200-M8234
Principle of operation - COUNTS
Operating procedure

Monitoring - COUNTS

23 High-speed counters
23.1
23.2
233
23.4
235
23.6
23.7
23.8
239
23.10
23.11

Introduction

Types of high-speed counters
FX range of high-speed counters
High-speed counter inputs
Up/down counting

Selecting the high-speed counter
Maximum total counting frequency
High-speed counter — HSCI
Decade divider - HSC2

Motor controller - HSC3

A/B phase counter - HSC4

24 Floating point numbers
24.1
242
243
244
24.5
246
24.7
248
249
24.10
24.11

lib.haui.edu.vn/opac80/EDetail.aspx?id=305&f=fulltext&v=Mitsubishi+F X+programmable+logic+controllers+applications+and+programming

Floating point number range

Number representation

Floating point instructions

Storing floating point numbers — FLT1
Monitor - ladder diagram FLT]I
Device batch monitoring

Floating point format

Obtaining the floating point value

Device batch monitoring — floating point numbers

Area of a circle - FLT2
Ladder diagram - FLT2

Contents Xi

225
225
226
228
232
234
238
240
241
242

244
244
245
245
245
246

247
247
247
249
250
251
251
252
253
254
257
260

265
265
265
265
266
267
267
268
269
270
270
271

-~

10/11



21:46 20/02/2023 PDF.js viewer

24.12 Prnciple of operation — FLT2 212
24,13 Monitored results - FLT2 273
24.14 Floating point - ladder logic tester 273

lib.haui.edu.vn/opac80/EDetail.aspx?id=305&f=fulltext&v=Mitsubishi+F X+programmable+logic+controllers+applications+and+programming 11/11



