
MELSEC A/Q Series

Programmable Logic Controllers

User’s Manual

Q2ACPU(S1), Q3ACPU,
Q4ACPU

INDUSTRIAL AUTOMATIONMITSUBISHI ELECTRIC

MITSUBISHI ELECTRIC

Art. no.: 061740
01 07 1996
IB (NA)-66608











































































































































































































































































































































































































































































































































































































































































































































































































HEADQUARTERS

MITSUBISHI ELECTRIC EUROPE
EUROPE B.V.
Gothaer Straße 8
D-40880 Ratingen
Phone: +49 (0) 21 02 / 486-0
Fax: +49 (0) 21 02 / 4 86-11 20
e mail: megfamail@meg.mee.com

MITSUBISHI ELECTRIC FRANCE
EUROPE B.V.
25, Boulevard des Bouvets
F-92741 Nanterre Cedex
Phone: +33 1 55 68 55 68
Fax: +33 1 55 68 56 85
e mail: factory.automation@fra.mee.com

MITSUBISHI ELECTRIC UK
EUROPE B.V.
Travellers Lane
GB-Hatfield Herts. AL10 8 XB
Phone: +44 (0) 1707 / 27 61 00
Fax: +44 (0) 1707 / 27 86 95

MITSUBISHI ELECTRIC ITALY
EUROPE B.V.
Via Paracelso 12
I-20041 Agrate Brianza (MI)
Phone: +39 039 6053 1
Fax: +39 039 6053 312
e mail: factory.automation@it.mee.com

MITSUBISHI ELECTRIC SPAIN
EUROPE B.V.
Carretera de Rubí 76-80
E-08190 Sant Cugat del Vallés
Phone: +34 9 3 / 565 3131
Fax: +34 9 3 / 589 2948
e mail: industrial@sp.mee.com

MITSUBISHI ELECTRIC JAPAN
CORPORATION
Office Tower “Z” 14 F
8-12,1 chome, Harumi Chuo-Ku
Tokyo 104-6212
Phone: +81 3 6221 6060
Fax: +81 3 6221 6075

MITSUBISHI ELECTRIC USA
AUTOMATION
500 Corporate Woods Parkway
Vernon Hills, IL 60061
Phone: +1 847 / 478 21 00
Fax: +1 847 / 478 22 83

EUROPEAN REPRESENTATIVES

GEVA AUSTRIA
Wiener Straße 89
A-2500 Baden
Phone: +43 (0) 2252 / 85 55 20
Fax: +43 (0) 2252 / 488 60
e mail: office@geva.at

TEHNIKON BELARUS
Oktjabrskaya 16/5, Ap 704
BY-220030 Minsk
Phone: +375 (0) 17 / 22 75 704
Fax: +375 (0) 17 / 22 76 669
e mail: tehnikon@belsonet.net

Getronics b.v. BELGIUM
Control Systems
Pontbeeklaan 43
B-1731 Asse-Zellik
Phone: +32 (0) 2 / 467 17 51
Fax: +32 (0) 2 / 467 17 45
e mail: infoautomation@getronics.com

TELECON CO. BULGARIA
4, A. Ljapchev Blvd.
BG-1756 Sofia
Phone: +359 (0) 2 / 97 44 05 8
Fax: +359 (0) 2 / 97 44 06 1
e mail: —

INEA CR d.o.o. CROATIA
Drvinje 63
HR-10000 Zagreb
Phone: +385 (0) 1 / 36 67 140
Fax: +385 (0) 1 / 36 67 140
e mail: —

AutoCont CZECHIA
Control Systems s.r.o.
Nemocnicni 12
CZ-702 00 Ostrava 2
Phone: +420 59 / 6152 111
Fax: +420 59 / 6152 562
e mail: consys@autocont.cz

louis poulsen DENMARK
industri & automation
Geminivej 32
DK-2670 Greve
Phone: +45 (0) 43 / 95 95 95
Fax: +45 (0) 43 / 95 95 91
e mail: lpia@lpmail.com

UTU Elektrotehnika AS ESTONIA
Pärnu mnt.160i
EE-11317 Tallinn
Phone: +372 (0) 6 / 51 72 80
Fax: +372 (0) 6 / 51 72 88
e mail: utu@utu.ee

Beijer Electronics OY FINLAND
Ansatie 6a
FIN-01740 Vantaa
Phone: +358 (0) 9 / 886 77 500
Fax: +358 (0) 9 / 886 77 555
e mail: info@beijer.fi

PROVENDOR OY FINLAND
Teljänkatu 8 A 3
FIN-28130 Pori
Phone: +358 (0) 2 / 522 3300
Fax: +358 (0) 2 / 522 3322
e mail: —

UTECO A.B.E.E. GREECE
5, Mavrogenous Str.
GR-18542 Piraeus
Phone: +302 (0) 10 / 42 10 050
Fax: +302 (0) 10 / 42 12 033
e mail: uteco@uteco.gr

Meltrade Automatika Kft. HUNGARY
55, Harmat St.
H-1105 Budapest
Phone: +36 (0)1 / 2605 602
Fax: +36 (0)1 / 2605 602
e mail: office@meltrade.hu

EUROPEAN REPRESENTATIVES

MITSUBISHI ELECTRIC IRELAND
EUROPE B.V. – Irish Branch
Westgate Business Park
IRL-Dublin 24
Phone: +353 (0) 1 / 419 88 00
Fax: +353 (0) 1 / 419 88 90
e mail: sales.info@meir.mee.com

SIA POWEL LATVIA
Lienes iela 28
LV-1009 Riga
Phone: +371 784 / 22 80
Fax: +371 784 / 22 81
e mail: utu@utu.lv

UAB UTU POWEL LITHUANIA
Savanoriu pr. 187
LT-2053 Vilnius
Phone: +370 (0) 52323-101
Fax: +370 (0) 52322-980
e mail: powel@utu.lt

INTEHSIS SRL MOLDOVA, REPUBLIC OF
Cuza-Voda 36/1-81
MD-2061 Chisinau
Phone: +373 (0)2 / 562 263
Fax: +373 (0)2 / 562 263
e mail: intehsis@mdl.net

Getronics b.v. NETHERLANDS
Control Systems
Donauweg 2 B
NL-1043 AJ Amsterdam
Phone: +31 (0) 20 / 587 67 00
Fax: +31 (0) 20 / 587 68 39
e mail: info.gia@getronics.com

Beijer Electronics AS NORWAY
Teglverksveien 1
N-3002 Drammen
Phone: +47 (0) 32 / 24 30 00
Fax: +47 (0) 32 / 84 85 77
e mail: info@beijer.no

MPL Technology Sp. z o.o. POLAND
ul. Sliczna 36
PL-31-444 Kraków
Phone: +48 (0) 12 / 632 28 85
Fax: +48 (0) 12 / 632 47 82
e mail: krakow@mpl.pl

Sirius Trading & Services srl ROMANIA
Bd. Lacul Tei nr. 1 B
RO-72301 Bucuresti 2
Phone: +40 (0) 21 / 201 7147
Fax: +40 (0) 21 / 201 7148
e mail: sirius_t_s@fx.ro

ACP Autocomp a.s. SLOVAKIA
Chalupkova 7
SK-81109 Bratislava
Phone: +421 (02) / 5292-22 54, 55
Fax: +421 (02) / 5292-22 48
e mail: info@acp-autocomp.sk

INEA d.o.o. SLOVENIA
Stegne 11
SI-1000 Ljubljana
Phone: +386 (0) 1-513 8100
Fax: +386 (0) 1-513 8170
e mail: inea@inea.si

Beijer Electronics AB SWEDEN
Box 426
S-20124 Malmö
Phone: +46 (0) 40 / 35 86 00
Fax: +46 (0) 40 / 35 86 02
e mail: info@beijer.se

ECONOTEC AG SWITZERLAND
Postfach 282
CH-8309 Nürensdorf
Phone: +41 (0) 1 / 838 48 11
Fax: +41 (0) 1 / 838 48 12
e mail: info@econotec.ch

EUROPEAN REPRESENTATIVES

GTS TURKEY
Darülaceze Cad. No. 43 KAT: 2
TR-80270 Okmeydani-Istanbul
Phone: +90 (0) 212 / 320 1640
Fax: +90 (0) 212 / 320 1649
e mail: gts@turk.net

CSC Automation Ltd. UKRAINE
15, M. Raskova St., Fl. 10, Office 1010
UA-02002 Kiev
Phone: +380 (0) 44 / 238-83-16
Fax: +380 (0) 44 / 238-83-17
e mail: csc-a@csc-a.kiev.ua

AFRICAN REPRESENTATIVE

CBI Ltd SOUTH AFRICA
Private Bag 2016
ZA-1600 Isando
Phone: +27 (0) 11/ 928 2000
Fax: +27 (0) 11/ 392 2354
e mail: cbi@cbi.co.za

MIDDLE EAST REPRESENTATIVE

TEXEL Electronics LTD. ISRAEL
Box 6272
IL-42160 Netanya
Phone: +972 (0) 9 / 863 08 91
Fax: +972 (0) 9 / 885 24 30
e mail: texel_me@netvision.net.il

EURASIAN REPRESENTATIVE

AVTOMATIKA SEVER RUSSIA
Krapivnij Per. 5, Of. 402
RU-194044 St Petersburg
Phone: +7 812 / 1183 238
Fax: +7 812 / 3039 648
e mail: pav@avtsev.spb.ru

CONSYS RUSSIA
Promyshlennaya St. 42
RU-198099 St Petersburg
Phone: +7 812 / 325 36 53
Fax: +7 812 / 325 36 53
e mail: consys@consys.spb.ru

ELEKTROSTYLE RUSSIA
Ul Garschina 11
RU-140070 Moscowskaja Oblast
Phone: +7 095/ 261 3808
Fax: +7 095/ 261 3808
e mail: —

ICOS RUSSIA
Industrial Computer Systems Zao
Ryazanskij Prospekt 8a, Office 100
RU-109428 Moscow
Phone: +7 095 / 232 - 0207
Fax: +7 095 / 232 - 0327
e mail: mail@icos.ru

NPP Uralelektra RUSSIA
Sverdlova 11a
RU-620027 Ekaterinburg
Phone: +7 34 32 / 53 27 45
Fax: +7 34 32 / 53 27 45
e mail: elektra@etel.ru

STC Drive Technique RUSSIA
Poslannikov Per. 9, str.1
RU-107005 Moscow
Phone: +7 095 / 786 21 00
Fax: +7 095 / 786 21 01
e mail: info@privod.ru

INDUSTRIAL AUTOMATION

MITSUBISHI ELECTRIC

MITSUBISHI ELECTRIC
Gothaer Straße 8 Phone:    +49 2102 486-0 Fax:    +49 2102 486-7170 www.mitsubishi-automation.de
D-40880 Ratingen Hotline:  +49 1805 000-765 megfa-mail@meg.mee.com www.mitsubishi-automation.com


	COVER
	REVISIONS
	SAFETY CAUTIONS
	INTRODUCTION
	CONTENTS
	About Manuals
	1. ABOUT THIS MANUAL
	1.1 About this Manual
	1.2 Abbreviations and Generic Terms Used in this Manual

	2. GENERAL DESCRIPTION
	2.1 Features

	3. SYSTEM CONFIGURATION
	3.1 System Configuration
	3.1.1 Equipment configuration in an independent system
	3.1.2 Configuration of peripheral devices for QnACPU

	3.2 Guide to System Configuration
	3.3 System Equipment
	3.3.1 System equipment list
	3.3.2 Cautions on system configurations
	3.3.3 QnACPU memory block diagram


	4. PERFORMANCE SPECIFICATIONS
	5. I/O NUMBER ALLOCATION
	5.1 About I/O Numbers
	5.2 Basics of I/O Number Allocation
	5.3 I/O Allocations Using GPPQ
	5.4 Example of I/O Number Allocation

	6. DATA COMMUNICATION WITH SPECIAL FUNCTION MODULES
	6.1 Reading/Writing Data from a QnACPU Using FROM/TO Instructions
	6.2 Reading/Writing Data from a QnACPU Using Special Direct Devices
	6.3 Processing for Data Communication Requests from Special Function Modules

	7. MELSECNET/MINI (S3) AUTOMATIC REFRESH SETTING
	8. DEBUGGING FUNCTIONS
	8.1 Function List
	8.2 Monitor Function
	8.3 Write During RUN
	8.4 Execution Time Measurement
	8.4.1 Program list monitor
	8.4.2 Interrupt program list monitor
	8.4.3 Scan time measurement

	8.5 Sampling Trace Function
	8.6 Status Latch Function
	8.7 Step Run
	8.7.1 Step execution
	8.7.2 Partial execution
	8.7.3 Skip function

	8.8 Program Trace Function
	8.9 Simulation Function
	8.10 Debugging by Several People
	8.10.1 Simultaneous monitoring by more than one person
	8.10.2 Simultaneous execution of write during RUN by more than one person


	9. MAINTENANCE FUNCTIONS
	9.1 Function List
	9.2 Watchdog Timer
	9.3 Self Diagnosis
	9.3.1 Interruption due to error detection
	9.3.2 LED display in the event of an error
	9.3.3 Resetting errors

	9.4 Fault History
	9.5 System Protect
	9.6 Password Registration
	9.7 Online I/O Module Change
	9.8 System Display
	9.9 LED/LED Indicator Indications
	9.9.1 LED
	9.9.2 LED indicator


	10. OTHER FUNCTIONS
	10.1 Function List
	10.2 Constant Scan
	10.3 Latch Function
	10.4 Setting of Output (Y) Status When Switching from STOP to RUN
	10.5 Clock Function
	10.6 Remote Operation
	10.6.1 Remote RUN/STOP
	10.6.2 Remote STEP-RUN
	10.6.3 Remote PAUSE
	10.6.4 Remote RESET
	10.6.5 Remote latch clear
	10.6.6 Relationship between remote operation and CPU key switch

	10.7 Terminal Operation
	10.7.1 Operation for message display
	10.7.2 Key input operation

	10.8 Reading Module Access Time Intervals

	11. COMMENTS THAT CAN BE STORED IN QnACPU
	11.1 Function List
	11.2 PC Name
	11.3 Drive Title
	11.4 File Title
	11.5 Device Comment
	11.6 Statements/Notes
	11.7 Device Initial Value Comment

	12. OVERVIEW OF PROCESSING PERFORMED BY THE QnACPU
	12.1 Program Execution Types
	12.1.1 Initial execution type programs
	12.1.2 Scan execution type program
	12.1.3 Low-speed execution type program
	12.1.4 Standby type program
	12.1.5 Initial processing
	12.1.6 I/O module refresh processing
	12.1.7 END processing

	12.2 Operation Processing for RUN, STOP, PAUSE, STEP RUN
	12.3 Operation Processing When a Momentary Power Interruption Occurs
	12.4 Data Clear Processing

	13. PARAMETER LIST
	14. SELECTING MEMORY CARD MODELS
	14.1 Applications of Memory Cards
	14.2 Differences Between E2PROM and Flash Memory
	14.3 Selecting Memory Card Capacity

	15. HARDWARE SPECIFICATIONS OF THE CPU MODULE
	15.1 General Specifications
	15.2 Part Identification and Setting
	15.3 Relationship Between Switch Operations and LEDs/LED Indicator

	16. POWER SUPPLY MODULE
	16.1 Specifications
	16.1.1 Power supply module specifications
	16.1.2 Selection of power supply module
	16.1.3 Fuse specifications

	16.2 Handling
	16.2.1 Handling instructions
	16.2.2 Part identification and setting


	17. BASE UNITS AND EXTENSION CABLES
	17.1 Specifications of Base Units
	17.1.1 Main base unit for high-speed access (A38HB)

	17.2 Specifications of Extension Cables
	17.3 Application Standards of Extension Base Units (A52B, A55B, and A58B)
	17.4 Handling Instructions
	17.5 Part Identification
	17.6 Setting of Extension Stage Numbers

	18. MEMORY CARDS AND BATTERIES
	18.1 Memory Card Specifications
	18.2 Handling Memory Cards
	18.3 Battery Specifications (CPU Module, Memory Card Batteries)
	18.4 Handling Cautions
	18.5 Memory Card Part Identification
	18.6 Installing Batteries (CPU Module, Memory Card Batteries)
	18.7 Procedure for Installing/Removing Memory Cards

	19. LOADING AND INSTALLATION
	19.1 Safety Considerations
	19.2 Installation Environment
	19.3 Calculation of Heat Generated by the Programmable Controller System
	19.4 Mounting of Base Unit
	19.4.1 Mounting cautions
	19.4.2 Mounting

	19.5 Mounting and Removing Modules
	19.6 Fitting the Dustproof Cover
	19.7 Wiring
	19.7.1 Wiring cautions
	19.7.2 Wiring to base units


	20. MAINTENANCE AND INSPECTION
	20.1 Daily Inspection
	20.2 Periodic Inspection
	20.3 Replacement of Batteries
	20.3.1 Service life of batteries
	20.3.2 Battery replacement procedure

	20.4 Replacement of Fuses
	20.4.1 Replacing the power supply fuse
	20.4.2 Replacing an output module fuse


	21. TROUBLESHOOTING
	21.1 Troubleshooting Basics
	21.2 Troubleshooting
	21.2.1 Troubleshooting flow chart
	21.2.2 Flow chart used when "POWER" LED has turned OFF
	21.2.3 Flow chart used when "RUN" LED has turned OFF
	21.2.4 When the "RUN" LED flashes
	21.2.5 Flow chart used when "ERROR" LED is ON or flashing
	21.2.6 When the "USER" LED is ON
	21.2.7 When the "BAT.ARM" LED is ON
	21.2.8 Flow chart used when output load of output module does not turn ON
	21.2.9 Flow chart used when a program cannot be written to the programmable controller
	21.2.10 Flow chart used when booting from a memory card is not possible

	21.3 Error Codes
	21.3.1 Error code readout procedure
	21.3.2 Error codes

	21.4 I/O Connection Troubleshooting
	21.4.1 Input ladder troubleshooting
	21.4.2 Output ladder troubleshooting


	APPENDICES
	APPENDIX 1 INSTRUCTION LISTS
	1.1 Sequence Instructions
	1.2 Basic Instructions
	1.3 Application Instructions
	1.4 Data Link Instructions
	1.5 Instructions for PID Control
	1.6 Special Function Module Instructions

	APPENDIX 2 SPECIAL RELAY LIST
	APPENDIX 3 SPECIAL REGISTER LIST
	APPENDIX 4 CAUTIONS WHEN ADAPTING AN EXISTING MELSEC-A SERIES PROGRAM FOR USE WITH QnACPU
	4.1 Instructions
	4.2 Devices
	4.3 Parameters
	4.4 Operation of Timers and Interrupt Counters
	4.5 Sequence Programs, Statements, Notes
	4.6 Microcomputer Programs
	4.7 Comments
	4.8 Constant Scan Function, Error Check Function
	4.9 I/O Control Mode
	4.10 Data Link Systems
	4.11 Index Register Processing
	4.12 CHK Instruction, IX Instruction
	4.13 Accessing File Registers, R, with Instructions

	APPENDIX 5 ERROR CODES RETURNED TO THE REQUEST SOURCE IN GENERAL DATA PROCESSING
	5.1 Error Codes
	5.2 Error Contents of Error Codes Detected by the CPU (4000H to 4FFFH)

	APPENDIX 6 EXTERNAL DIMENSION DRAWINGS
	6.1 CPU Modules
	6.2 Power Supply Modules
	6.3 Main Base Units
	6.4 Extension Base Units



