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@ SAFETY PRECAUTIONS @

(Read these precautions before using.)

When using Mitsubishi equipment, thoroughly read this manual and the associated manuals
introduced in this manual. Also pay careful attention to safety and handie the module properly.

These precautions apply only to Mitsubishi equipment. Refer to the CPU module user’s manual
for a descriprion of the PC system safty precautions.

These ® SAFETY PRECAUTIONS @ classifiy the safty precautions into two categories:
"DANGER" and "CAUTION".

— e e e s memi e e ar emee m ma e  e e e e e e e e e e — — —

® DANGER Procedures which may lead to a dangerous condition and cause death or
serious injury if not carried out properly.

Procedures which may lead to a dangerous condition.and cause superficial
/N caution ures w ; : .
to medium injury, or physical damage only, if not carried out properly.

i i —— et —— — — —— —— ot —— — 7 o i mm— e e et e e e — — — —

Depending on circumestances, procedures indicated by A CAUTION may also be linked to
" serious results.

in many case, it is important to follow the directions for usage.

Store this manual in a safe place so that you can take it out and read it whenever necessary.
Always forward it to the end user.
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[System Design Precautions]

> panGer

Safety circuits should be installed external to the programmable controller to

ensure that the system as a whole will continue to operate safely in the event

of an external power supply malfunction or a programmable controller failure.

Erroneous outputs and operation could result in an accident.

1) The following circuitry should be installed outside the programmable
controller:

Interlock circuitry for the emergency stop circuit protective circuit, and for
reciprocal operations such as forward/reverse, etc., and interlock circuitry
for upper/lower positioning limits, etc., to prevent machine damage.

2) When the programmable controller detects an abnormal condition,
processing is stopped and all outputs are switched OFF. This happens in
the following cases:

+ When the power supply module’'s over-current or over-voltage protection
device is activated.

* When an error (watchdog timer error, etc.) is detected at the PC CPU by
the self-diagnosis function.

Some errors, such as input/output control errors, cannot be detected by the

PC CPU, and there may be cases when all outputs are turned ON when

such errors occur. In order to ensure that the machine operates safely in

such cases, a failsafe circuit or mechanism should be provided outside the

programmable controller. Refer to the CPU module user’'s manual for an

example of such a failsafe circuit.

3) Outputs may become stuck at ON or OFF due to an output module relay or
transistor failure. An external circuit should therefore be provided to
monitor output signals whose incorrect operation could cause serious
accidents.

A circuit should be installed which permits the external power supply to be
switched ON only after the programmable controller power has been switched
ON. Accidents caused by erroneous outputs and motion could result if the
external power supply is switched ON first.

When a data link communication error occurs, the status shown below will be
established at the faulty station. In order to ensure that the system operates
safely at such times, an interlock circuit should be provided in the sequence
program (using the communication status information).

Erroneous outputs and operation could result in an accident.

1) The data link data which existed prior to the error will be held.

2) All outputs will be switched OFF at MELSECNET (li, /B, /10) remote I/O
stations.

3) At the MELSECNET/MINI-S3 remote I/O stations, all outputs w:ll be
switched OFF or output statuses will be held, depending on the E.C. mode
setting.

For details on procedures for checking faulty stations, and for operation
statuses when such errors occur, refer to the appropriate data link manual.




[Systém Design Precautions ]

/\ caution

¢ Do not bundle control lines or communication wires together with main circuit
or power lines, or lay them close to these lines.
As a guide, separate the lings by a distance of at least 100 mm, otherwise
malfunctions may occur due to noise.

[Cautions on Mounting]

/N\ cAuTioN

+ Use the PC in an environment that conforms to the general specifications in

the manual.

Using the PC in environments outside the ranges stated in the general
specifications will cause electric shock, fire, malfunction, or damage
to/deterioration of the product.

» Make sure that the module fixing projection on the base of the module is
properly engaged in _the module fixing hole in the base unit before mounting

the module.
Failure to mount the module properly will result in malfunction or failure, or in

the module falling.

+ Extension cables should be securely connected to base unit and module
connectors. Check for loose connection after installation. '
A poor connection could result in contact problems and erroneous -
inputs/outputs.

¢ Plug the memory firmly into the memory socket. Check for loose connection

after installation.
A poor connection could result in erroneous operation.




[Cautions on Wiring]

> panger

» Switch off the external power supply before staring installation and wiring
work.
Failure to do so could result in electrical shocks and equipment damage.

o After installation and wiring is completed, be sure to attach the terminal cover
before switching the power ON and starting operation.
Failure to do so could result in electrical shocks.

/N cautioN

e Be sure to ground the FG and LG terminals, carrying out at least class 3
grounding work with a ground exclusive to the PC.
Otherwise there will be a danger of electric shock and malfunctions.

o Carry out wiring to the PC correctly, checking the rated voltage and terminal
arrangement of the product.
Using a power supply that does not conform to the rated voltage, or carrying
out wiring incorrectly, will cause fire or failure.

o OQutputs from multiple power supply modules should not be connected in
parallel. Failure to do so could cause the power supply moduie to overheat,
resulting in a fire or module failure.

e Tighten the terminal screws to the stipulated torque.
Loose screws will cause short circuits, fire, or malfunctions.

+ Make sure that no foreign matter such as chips or wiring offcuts gets inside
the module.
It will cause fire, failure or malfunction.

« Connectors for external connections should be crimped, pressure welded, or
soldered in the correct manner using the correct tools.
For details regarding cnmpmg and pressure weldmg tools, refer to the
input/output module user’s manual.
A poor connection could cause shorts, fire, and erroneous operation.




[Cautions on Startup and Maintenance]

<> pancer

» Do not touch terminals while the power is ON.
This will cause malfunctions.

» Make sure that the battery is connected properly. Do not attempt to charge or
disassemble the battery, do not heat the battery or place it in a flame, and do
not short or solder the battery.

Incorrect handling of the battery can cause battery heat generation and
ruptures which could result in fire or injury.

« Switch the power off before cleaning or re-tightening terminal screws.
Carrying out this work while the power is ON will cause failure or malfunction
of the module. :

/N caution

* In order to ensure safe operation, read the manual carefully to acquaint
yourself with procedures for program changes, forced outputs, RUN, STOP,
and PAUSE operations, etc., while operation is in progress.

Incorrect operation could result in machine failure and injury.

¢ Do not disassemble or modify any module.
This will cause failure, malfunction, injuries, or fire.

+ Switch the power OFF before mounting or removing the module.
Mounting or removing it with the power ON can cause failure or malfunction of
the module.

-e When replacing fuses, be sure to use the prescribed fuse. A fuse of the wrong
capacity could cause a fire.

[Disposal Precautions]

/I\ caurion

¢ When disposing of this product, treat it as industrial waste.
When disposing of batteries, separate them from other wastes according to the local
regulations.
(For details of the battery directive in EU member states, refer to Appendix 6.)

[Transportation Precautions)]

/I cauTion

¢ When transporting lithium batteries, make sure to treat them based on the transport
regulations.
(Refer to Appendix 5 for details of the controlled models.)
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[Related manuals]

Refer to the following manuals as required:

* A2CCPU(P21/R21), A2CCPU-DC24V, A2CCPUC24(-PRF), A2CJCPU(S3)
User’s Manual (Hardware) (IB-66475)

This manual describes precautions for handling of the A2CCPU(P21/R21),
A2CCPU-DC24V, A2CCPUC24(-PRF), and A2CJCPU (hereinafter referred
to as the "A2C" unless otherwise required to identify), wiring of the A2C
I/0 modules, and error codes.

e MELSECNET and MELSECNET/B Data Link System Reference Manual
(IB-66350)

This manual describes performance, functions, and programming methods
of the MELSECNET (ll) using an A2CCPUP21/R21.

e Computer Link/Multidrop Link Module User's Manual (Computer Link Func-
tion/Printer Function) (SH-3511)

This manual describes specifications, handling, and transmission proto-
cols of the A2CCPUC24(-PRF) computer link.

Refer to the A2CCPUC24(-PRF) User’'s Manual for the use of the
A2CCPUC24(-PRF).

+ Computer Link Module Guidebook (SH-3510)

This manual describes basic information on the computer link function for
individuals using a computer link module for the first time.

* ACPU Programming Manual (Fundamentals) (IB-66249)

This manual describes programming methods, device names, parameters,
program types, and memory area configuration required to create pro-
grams,

e ACPU Programming Manual (Common Instructions) (IB-66250)

This manual describes sequence, basic, and application instructions, and
the use of microcomputer programs.
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1. GENERAL DESCRIPTION

1. GENERAL DESCRIPTION

This manual gives the system, specifications and handling of the
A2CCPU(P21/R21), A2CCPU-DC24V, A2CCPUC24(-PRF) and A2CJCPU
(88) General-purpose Programmable Controller (referred to as A2C in this
manual).

The A2C is a building block type CPU unit which can construct a system
including remote I/O modules (I/O units) and remote terminal units (special-
function units) (*1) without using a base unit.

The A2C uses the MELSECNET/MINI-S3 data link system (*2) (referred to
as MINI-S3 in this manual) in place of a base unit for data communication
with the remote /0 module and the remote terminal unit through 5-core flat
cables or twisted-pair cables.

This manual describes only the PC CPU of the A2C. For information on
MELSECNET using the A2CCPUP21/R21 and computer link with the
A2CCPUC24(-PRF), refer to the following manuals:

e MELSECNET and MELSECNET/B Data Link System Reference Manual
(IB-66350)

e Computer Link Module User's Manual (Com. link func. /Print func.) (SH-
3511)



1. GENERAL DESCRIPTION

1.1 General Description of Operation

This section describes the data communication between the A2C, the remote
1/0 module and the remote terminal unit.

See Section 4.2 for the A2C functions.

1.1.1  ON/OFF data communication between the A2C and the remote I/O module
ON/OFF data communication is performed using inputs (X) and outputs (Y).
(1) Input/output number assignment of the remote 1/0 module

The input/output numbers of the A2C system are assigned from X/Y000
to X/Y1FF in the order of the station number (1 to 64) set for each remote
I/0 module.

With the A2CCPUC24(-PRF), station numbers 61 to 64 (X/Y 1E0to 1FF)
are used for the computer link.

Data communication with a remote I/O module is performed using inputs
(X) and outputs (Y) assigned for each module.

See Section 4.6 for the relationship between station numbers and I/O
numbers.

(2) ON/OFF data communication with the remote I/O module

The ON/OFF data communication with the remote 1/O module is per-
formed in the refresh mode.

Fig. 1.1 shows the data communication between the A2C and the remote

1/0 modules.
(b) ON/OFF data of output (Y) is output.
A2 / o Station : 1
(a) Sequence program execution , CPU
X0 (c) ON/OFF data from the in-
0 —{ l @ put (x) module is taken in.
: \\J Station : I/O
} MINI-S3 link tation - 9
1
X11
— fY\
= NG
1/0 e = = 110
The sequence program uses input (X) and
output (Y) numbers to control remote 1/0 - -
moduies. Station : n Station : 5
When the A2C is running, operations (a), (b) and (c) mentioned below are executed repeatedly.
(a) The sequence program is executed from step 0 to END (FEND).
(b) ON/OFF data of an output (Y) in the sequence program is output by the MINI-S3 link.
(¢} ON/OFF data from an input module is taken in by the MINI-S3 link.

Fig. 1.1 ON/OFF Data Communication between the A2C and the Remote /O Modules



1. GENERAL DESCRIPTION

(3) Input/output response time

The data communication response time between the A2C and the
remote I/O modules is as described below.

(a) To take in an ON/OFF change from the input module, 1 scan at
maximum is required.

(b) When an output ON/OFF is changed by the sequence program, 1
scan at maximum is required to output the change to the output
module,

(c) When ON/OFF control of the output module is done by ON/OFF data
of the input module, 2 scans at maximum are required till the
ON/OFF status of the output module changes after an ON/OFF input
changed.



1. GENERAL DESCRIPTION

1.1.2 Data communication between the A2C and the remote terminal unit
(1) Maximum number of remote terminal units to be connected

The following describes data communication between the A2C and
remote terminal units.

A maximum of 14 remote terminal units (a maximum of 7 AJ35PTF-R2
RS-232C units) can be connected to the A2C. (See Section 2.2.)

(2) Data communication with remote terminal units

Use the following procedure for data communication with remote termi-
nal units.

(a) Perform the following initial setting.
1) The first station number of the remote terminal unit
2) Protocol
See Section 4.2.1 for details of initial setting.
(b) Execute data communication with the FROM/TOQ instruction.

See the ACPU Programming Manual (Common lInstructions) for
details of the FROM/TO instruction.

(b) Transmission of designated data by
executing TO instruction

Station : 1
; A2CCPU /O
(a) Sequence program execution |
X0
0 — ToP[He[Ko[Do[K1] ] Femote
MINI-S3 link Station : 9 | terminal
t unit
: Completion signal
X11
n | (v21)
U 1/0 — = =~ ———] 1/0
(c) Transmission
Station : n Station : 5 of complete
signal

Data communication with the remote terminal unit is executed as described below.

(a) The FROM/TO and PRC instructions are executed by the sequence program.

(b) The request to send designated data or the data is transmitted by executing the FROM/TO instruction.
1) At FROM instruction execution : Data send request
2) TO instruction : Data sending

(¢) The remote terminal unit sends the completion signal of data send or receive to the A2C.

(d) The A2C turns ON the complete signal(M1) when it received the send/receive complete signal from the remote
terminal unit.

Fig. 1.2 Data Communication between the A2C and the Remote Terminal Unit
(3) Response time

Communication of 8 data with one FROM/TO instruction requires ap-
proximately 400 ms (when scan time is 100 ms).



1. GENERAL DESCRIPTION

1.2 Features
The A2C has the following features.

(1) Compact size

(a) The A2CCPU and A2CCPU-DC24V have compact outside dimen-
sions : 170 mm (6.69 in)(height) x 100 mm (3.94 in)(width) x 80 mm
(3.15 in) (length)

(b) The A2CCPUP21/R21 and A2CCPUC24(-PRF) have compact out-
side dimensions : 170 mm (6.69 in)(height) x 170 mm (6.69
in)(width) x 80 mm (3.15 in){length).

(c) The A2CJCPU(S3) has compact outside dimensions :55 mm (2.17
in) (height) X 166 mm (6.54 in) (width) X 50 mm (1.97 in) (length).

(2) 512 points of input/output control

The A2C is capable of controlling input/output operation at 512 points
specified between X/Y0 and X/Y1FF.

In the case of the A2CCPUC24(-PRF), 32 points specified between
X/Y IEO to X/Y IFF are used for the computer link.

(3) A maximum of 8k steps can be contained in one program.

With sequence instructions, basic instructions and application instruc-
tions, a maximum of 8k steps can be contained in one sequence
program. Also, microcomputer programs and utility programs made by
the user can be run in combination with a sequence program.

(4) Data link units usable as master stations or local stations
The A2CCPUP21/R21 can be used as either a master station or a local
station in the MELSECNET link system.
The A2CCPUP21/R21 cannot be used as the master station for the third
tier.

(5) Cable connection between units

Cables designed exclusively for the A2C or twisted-pair shield cables
are used for connection between the A2C and the A2CIl/O unit and
between the A2CI/O units.

(6) Connection with the MINI-S3 link remote I/O modules and remote
terminal units is possible.

The A2C can be connected with the MINI-S3 link remote I/O modules,
remote terminal units.

The A2CI/O units, MINI-S3 link remote /O modules, remote terminal
units can be used together. ‘



1. GENERAL DESCRIPTION

MELSEC-A

(7) Vertical and horizontal positions and mounting on a flat base are possi-
ble.

The A2C and A2CI/O units can be installed in three different positions.

Terminals
Horizontal

Vertical ; ;
installation installation Level installation A2CJCPU (S3) installed horizontally

An A2CJCPU(S3), however, should not be installed horizontally with the
terminals facing up.

(8) Can be mounted to the DIN rail.

The A2C and A2CI/O units are usually mounted directly to a control
panel or equipment to be controlled using screws.

They can be mounted to a DIN rail with a DIN adapter (the A2CJCPU
(S3) has a DIN adapter incorporated into the CPU body).



1. GENERAL DESCRIPTION

1.3 General Terms and Abbreviations
General terms and abbreviations used in this manual are explained below.
(1) A2CI/O unit

A general term for the following /O units which are of the same type as
the A2C.

(a) 32-point input units
(b) 32-point output units
(c) 32-point I/O units

See Section 2.3.1 for type classification of the A2C1/O units.
(2) A2C special function unit

A general term for the following special function units which are of the
same type as the A2C,

(a) High speed counter unit
(b) Analog-digital conversion unit

(c) Digital-analog conversion unit

See Section 2.3.1 for type classification of the A2C special function
units.

(3) MINI-S3 link
An abbreviation of the MELSECNET/MINI-S3 data link system.
(4) Peripheral devices

A general term for A6GPP, A6PHP, A7PU, A7PUS, ASBPUE and A6WU.
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(6) Remote [/O module

A general term for the following modules.
(a) A2CI/O units
(b) MINI-S3 link remote 1/O modules
1) Out-of-panel type remote I/O units
2) Compact type remote I/O units
3) AJ72PT35 type link module
4y MELSEC-F series programmable controllers
5) Mitsubishi general-purpose inverters

See Section 2.3.1 for type classification of A2CI/O units and
applicable MINI-S3 link remote /O modules.

(6) Remote module
A general term for remote /O modules and remote terminal units.
(7) Remote terminal unit

A general term for the A2C special function units and the MINI-S3 link
remote terminal units.

See Section 2.3.1 for type classification of A2C special function units
and applicable MINI-S3 link remote terminal units.



2. SYSTEM CONFIGURATION

2, SYSTEM CONFIGURATION

2.1

This section describes the system configuration and system components that

can be used with the A2C.

Overall Configuration

The figure below shows the configuration possibilities when using the remote
I/0 units, remote terminal units, and peripheral devices that can be used with

A2C.

UG

a\ ————
S ‘\\'\ g /
A2CCPU A2CCPU-
[ IKROM A2CJCPU(S3) (P2iR21) DCoay
i7 - 5-core flat
cable <:—:
(A2C-00[ J)
:’ﬂzﬂ: Shielded
= “g':}tf ;’;g”ge A2C 1/0 unit
DIN adapter
A6DIN[ ]C L g
( [1C) L :r\‘/ <&
2 u ;t:
N —
" =)
2t o Lo Spedial function unit
. f ith A2C
DIN rail K /| DIN adapter o
(A6DIN[ |C)
< — Remote /O unit
:) for use with (:
MINI-83 link
5-core flat
cable
Type AJ35PTF- (A2C-COo0[ ])
=N Remszsec K -t oo o-mned
interface unit Shielded
twisted-wire
pair cable
[ g T T T '—— H
' 24 VDC power supply ﬂ :
| | s [
' General
I purpose power '
: supply |

Power supply
unit (A2CJ66P)

Power supply
unit (A66PC)
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AC30R4
1l Acsoor4  |E—
cable
1
AC30WU cable x:j) ABWU P-ROM
writer unit
A6PHP
Plasma handy SWAGP-
:> : GPPAEE
graphic system FD
programmer Y
ABGPP
*::> intelligent EP-ROM
GrPp ]
2 2
A8PUE RS-232C «
AC20R4-A8PU ! IBM PC/AT or
— ) AwPUS Rs-422 | v :
AC30R4-PUS programming converter 100% compatible
cable .
unit ﬁ
AC30R4 A7PU SW3IVD-GPPA
SWOIX-GPPAE
L—1 AC300R4 '—_—::> prograrpming MELSEC MEDOC
cable unit MELSEC MEDOC plus
System disk

*1 Use an ABWU whose software version is "E" or later.

*2 For details on the cables and devices that can be connected, refer to the operating
manual for the GPP function software package for PC/ATs.
IBM is a registered trademark of the International Business Machines Corporation.

POINT’

For details on the printers, cables, and ROM writers that can be used, refer
to the operating manuals for the peripheral devices used.
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2.2 Notes on System Construction
(1) Connection of remote /O modules and remote terminal units

A maximum of 64 stations of remote 1/0 modules and remote terminal
units can be connected to the A2C. (A maximum of 60 stations can be
connected to an A2CCPUC24(-PRF).

(2) Applicable remote terminal units

A maximum of 14 remote terminal units among those mentioned below
can be connected to the A2C. However, when the AJ35PTF-R2 RS-
232C interface unit is used, up to 7 units can be connected.

(a) A6BADC A/D conversion unit

(b) A64DAVC D/A conversion unit

(c) A64DAIC D/A conversion unit

(d) A64RD3C Pt100 input unit

(e) A64RD4C Pt100 input unit

(fy AD61C high speed counter unit

(g) AD62C high speed counter unit

(h) AJ35PTF-R2 RS-232C interface unit (no-protocol mode only)
(iy AJ35T-M04-08-12-16B conversion module mounting base unit

(3) Use of the MINI-S3 link modules

The following restrictions are applied when the MINI-S3 link remote 1/0
modules and remote terminal units are used.

(a) Twisted-pair data link module :
No restriction is applied.
(b) Optical/twisted-pair data link module :

When shielded twisted-wire pair cables are used, no restriction
is applied.

When an optical data link module is used, use this module to
switch the shielded twisted-wire pair cable data link with the
fiber-optic cable data link.

(c) Optical data link module :

Usable when the optical/twisted-pair data link module is used as
the optical data link module.

(d) Twisted-wire pair cable <« fiber-optic cable transmission converter
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MELSEC-A

Twisted-pair shield cable Twisted-pair shield cable

A2CCPU

D) (A)

Twisted-pair shield cable

(A) : Twisted-pair data link module

(B) : Opticaltwisted-pair data link module
(C)

(D

:Optical data link module
) :Twisted-wire pair cable/fiber-optic cable
transmission converter

(©) (B)
o

Optical fiber cable

Fig. 2.2 Connection of the MELSECNET/MINI-S3 Modules

Used for converting transmission between a twisted-wire pair
cable and a fiber-optic cable.

(4) Power supply for the A2CI/O unit and the A2C special function units

The A2CI/O units and the A2C special function units require 24 VDC
power supply. Use the A66PC and A2CJ66P power supply unit or a
general-purpose 24 VDC power supply.

(56) Both remote [/O modules and remote terminal units, when used with the
A2CJ, need station number setting.

If two or more different modules are set for one same station number,
incorrect input and output will occur. Make sure that there are no
modules which are set for one same station number before the power
is turned ON.

See Section 4.6 for details of station setting.

(6) To eliminate incorrect input at the remote /O units, design the A2C
system considering the following.

(a) Measures on turning ON and OFF the power
(b) Measures against momentary power failure for the remote module

For details, see Section 7.1.
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(7) If two or more /O units are connected to one power supply, choose
cables and wiring route considering voltage drop caused by cables. The
figure below explains the voltage drop caused by cables.

6: Stabilized
power supply i+l2 f2
R1 R2

| |

[ 2

/O unit 1 /O unit 2

Vi : Voltage drop between stabilized power supply and 1/O unit 1
V2 : Voltage drop between 1/O unit 1 and I/O unit 2

R1 : Resistance between stabilized power supply and 1/O unit 1
R2 : Resistance between I/O unit 1 and /O unit 2

11 1 Current consumption of I/O unit 1

l2. . Current consumption of 1/O unit 2

Voltage drop calculation]

Vi=R1x(l1+12)

Ve =R2X Iz

|Receiving port voltage of I1/O unitl

(Receiving port voltage of I/O unit 1)

= (Voltage of stabilized power supply) — V1
(Receiving port voltage of I/O unit 2)

= (Voltage of stabilized power supply) — V1 — V2

An |/O unit can be connected if the receiving port voltage of I/O unit is
higher than the rated voltage of the I/0 unit to be used.
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MELSEC-A

2.3 System Equipment

In this section, the /O units and peripheral devices which can be used with
the A2C are listed.

2.3.1 Units which can be connected to the A2CCPU

The remote I/O modules and remote terminal units which can be connected
to the A2C are listed in Table 2.1.

(1) Symbols o, A and x in the "Application" column indicate applicability of unit as follows.
o : Applicable.
A : Applicable with restrictions. (See Section 2.2.)
X : Not applicable.

(2) * : EP-ROM is used for running the PC using a program stored in ROM; one EP-ROM can
be used. EEP-ROM cannot be used for the A2C.

Table 2.1 Remote 1/0 Modules and Remote Terminal Units Operable with the A2C

Power Cg:)r:nt
. e Occupied Occupied| Con- . Applica-
Unit Type Description Station | Points [sumption sumption tion Remarks
24VDC
(VA) (A)
A2CCPU [program capacity : Maximum 8k
(P21/R21) steps
A2ccpuc| /O points : 512 points 110
24(-PRF) T : 256 points, C : 256 points, Built-in
CPU unit D : 1024 points, M,L,S : 2048 points |— — — o power
A2CCPU-| yger memory area : 32k bytes 10 W supply
DC24V__ [(Program area : 8K steps
A2CJCPU | Comment and file registers : 12k 43 W
(S3) bytes) :
4KROM |[For 2k steps
Ep-rom |BKROM _ [For 6k steps . _ . _ o x
16K
ROM For 8k steps
. Input @ 100/200 VAC _ _ _
1/0 unit  |ABBPC |5 40t 1 24 VDC, 0.6 A 110 °
power Input : 100/200 VAC
suppl : — — —
PP | A2CJBOP | 1hut & 24 VDG, 1.0 A 185 0
AC input unit
AX11C 0.056
100-120 VAC, 32 points
200 VAC Input unit I
AX21C - 0.058
200-240 VAC, 32 points
A2C DC/AC Input unit
o |InPutiaxsic £ | ) 4 32 — 0.056 |o
unit unit 12/24 VDC, 12/24 VAC, 32 points stations |points
DC input unit (sink type
AX41C P (sink type) 0.055
12/24 VDC, 32 points
DC input unit
AXg1C  i{source/sink type) 0.055
12/24 VDC, 32 points
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Table 2.1 Remote /O Modules and Remote Terminal Units Operable with the A2C

(Continued)
Power | Current
. - Occupied |Occupied| Con- Con- Appli-
Unit Type Description N . . . ? e s
yP P Stations | Points sumption| sumption | cation Remark
(VA) |24vDC (A)
Relay output unit |
AYTIC 124 VDG, 1 A, 240 VAC, 1 A (cos 6= 0.7), 0.090
32 points
Triac output unit ]
AY23C 0.180
240 VAC, 0.3 A, 32 points
A /o out Transistor sink output unit (sink type)
2C | utput AY51C B . 0.083
unit unit 12/24 VDG, 0.3 A, 32 points 4 stations | 32 points | — o
Transistor output unit
AYBicE | (source type) 0.150
5/12/24 VDC, 1.0 A, 32 points
Transistor output unit
Avsic | (source lype) 0.100
24 VDC, 0.5 A, 32 points
AC input, relay output unit |
AX o lnput  : 100-120 VAC, 16 points 0.074
10Y10C  output  : 24 vDC, 1A, 240 VAC,
1 A (cos ¢ = 0.7), 16 points
AC input, triac output unit I
‘1‘3(\,220 Input  : 100-120 VAC, 16 points 0.116
Cutput @ 100-240 VAC, 0.3 A,
16 points
DC sink input, reray output unit |
AX Input  : 12/24 VDC (sink type) 0.072
40Y10C | output : 24 VDC, 1 A, 240 VAC,
1 A (cos ¢ = 0.7}, 16 points
acio |10 ) .
unit composite DC sink input, transistor sink output unit 4 stations | 32 points | — <]
unit
Asos | MPut : 12124 VDC (sink type) 0.074
Output  : 12/24 VDC (sink type) .
0.3 A, 16 points
DC input, relay output unit l
AX Input 1 12/24 VDC (sink/source 0.07
80Y10C common type}, 16 points 072
Output  : 24 VDC, 1 A, 240 VAC, 1 A,
(cos ¢ = 0.7}, 16 points
DC input, transistor output unit |
AX Input 1 12/24 VDC {sink/source 0.082
80Y80C - common type), 16 points .
Output : 24 VDC, 0.5 A (source type),
16 points
ABDINTIC o For A2CI/O
For A2C
ABDIN2C 0 special
DIN adapter Used to mount to DIN rail {optional} — — —_ — unit
For
A2CCPU
ABDIN3C o (P21/R21),
A2CCPUC
24(-PRF)
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Table 2.1 Remote I/O Modules and Remote Terminal Units Operable with the A2C
(Continued)

MINI-S3 Link
= \.5 o alo Power Cg::_nt
. = 2 [Sa . ccupi ccupied| Con- . Appli-
Unit S rREE Type Description Stations | Points | sumtion sumtion cation Remarks
2 | & |52 24VDC
§&| 2|8z VA | ")
Z |2
-
AC input unit
F35P 0.04
100-120 VAC, 8 points
AJaspJ| DC input unit (sink type)
0.04
-8D 12/24 VDC, 8 points
Contact output unit
f\SJSSPJ 24 VDC, 2 A, 240 0.13
VAC,
2 A, 8 points
Transistor output
unit (sink type)
QJ%SPJ 003
12/24 VDC, 0.1
MINI}- A/point, 8 points
S3 Out-of- - 1
remote |panel | o Transistor output tati 8 points | — A
/O type AJ35PJ| unit (sink type) station 0055
module - :
872 |12/24 VDG, 0.5
A/point, 8 points
Transistor output
unit (sink type)
gﬁfp" 0.065
12/24 VDC, 2 A/point,
8 points
Triac output unit
AJ35PJ 0.08
-8S1 100/240 VAC, 0.6 )
A/point, 8 points
Triac output unit
AJ35PJ 0.08
-882 100/240 VAC, 2 ’
Alpoint, 8 points




2. SYSTEM CONFIGURATION

Table 2.1 Remote I/O Modules and Remote Terminal Units Operable with the A2C

(Continued)
MINI-S3 Link
= "ET Power ng:?t
. = o [= . Occupied|Occupied| Con- . Appli-
Unit g - g_g' Type Description Statigns Poi r?ts sun?tion sumption c;t?clln Remarks
2| 2 |s9 24VDC
a | 2% (VA)
o| g |og A
g &
AJ35TJ| AC input unit
0.05
-8A 100-120 VAC, 8 points
AJ35TY DQ anut unit
(sink type) 0.05
8D 142724 VD, 8 points
Contact output unit
AJ35TJ
24 VDC, 2 A, 240 0.13
-8R VAC,
2 A, 8 points
Transistor output
AJ35TJ| unit (sink type)
74 | 12/24 VDG, 0.1 0.08
" Alpoint,
MINI- 8 points
rsesmote O:r:-ec:f_ o Transistor output ! 8 points A
s ?ype AJ35TJ]| unit (sink type) station P
module 12/24 VDC, 0.5 0.085
-8T2 Alpoint,
8 points
Transistor output
AJ35TJ] unit (sink type)
0.065
-8T3 12/24 VDC, 2 A/point,
8 points
Triac output unit
AJ35TJ
100/240 VAC, 0.6 0.09
-8S1 A/point,
8 points
Triac output unit
AJ35TJ
100/240 VAC, 2 0.09
-882 A/point,
8 points
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Table 2.1 Remote I/0 Modules and Remote Terminal Units Operable with the A2C
(Continued)

MINI-S3 Link

Current
Con-
sumption
24VDC
(A)

Power
Occupied|Occupied| Con-
Stations | Points [sumption
(VA)

. . Appli-
U
nit Type Description cation Remarks

Optical/
twisted pair

Optical
Twisted pair

AJ35 [AC input unit
PTE- 0.11
32A [100-120 VAC, 32 points

AJ35 |DC input unit (sink type)
PTFE- 0.11
32D |12/24 VDC, 32 points

AJas |Contact output unit

ZPZS' 24VDC, 2 A, 240 VAC, 2 A, 24 012

points

AJ3zs |Triac output unit

PTF- . 0.20
245 100/240 VAC, 0.6 A/point,

24 points

Transistor output unit
AJ35 |(sink type)

PTF- 0.13
24T [12/24 VDC, 0.5 A/point, 24
points

AC input contact output
unit

AJ35
PTF- [Input :100-120 VAC, 0.12

28AR 16 points

MINI- Output : 24 VDC, 2 A, 240

i%tree- Com- VAC, 2 A, 12 points

/O pact o
type

mod-
ule éﬁf’ Input :100-120 VAG, 16
- points

28AS |output : 100-240 VAC, 0.6 A/
point, 12 points

AC input, triac output unit stations | 52 Points |— °

DC input, contact output
unit

AJ35

PTF- |Input :12/24 VDC (Sink typ4

28DR {16 points

Output : 24 VDC, 2 A, 240
VAC, 2 A, 12 points

o
-
N

DC input, triac output unit

AJSS linput  : 12/24 VDC (Sink typd
PTF- ;
28DS 16 points

Output : 100-240 VAC, 0.6 A/
point, 12 points

~—

DC input, transistor
output unit

Input  :12/24 VDC
(sink type)
16 points
Output : 12/24 VDC
(sink type)
0.5 A/point, 12
points

AJ35
PTF-
28DT

2—-10
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Table 2.1 Remote I/O Modules and Remote Terminal Units Operable with the A2C

(Continued)
MINI-S3
Link
N - Power Cg:}r:?t
I . Occupied|Occupied| Con- .| Appli-
Module § .g‘ _g_g‘ Type Description Stations | Points jsumption st;gm\]/aélgn cation Remarks
2|2 52 (VA)
ol 2fioe A)
gl 2
AC input contact,
output unit
AJ35
PTF- |[Input :100-120V, 32 0.15
56AR points
Output : 24 VDC, 2 A, 240
VAC, 2 A, 24 points
AC input, triac output unit
AJ35 input 1 100-120 VAC, 32
PTF- oints 0.23
56AS P
Output : 100-240 VAC, 0.6
A/point, 24 points
DC input, contact
output unit
AJSS linput  :12/24 VDG
C PTF"‘ (Sink type), 015
OT' S6DR 32 points 8 64
fa° Output :24 VDG, 2 A, 240 Istation |points
ype VAC, 2 A, 24 points
MINI- DC input, triac output unit
83
remote AJ35 |Input :12/24 VDC
170 °  |PTF- (sink type), 023 |°
module . |56Ds 32 points
Output :100-240 VAC, 0.6
A/point, 24 points
DC input, transistor
output unit
Input :12/24 VDC
T (sink t
ype),
PTE- 35 points 0.16
56DT P
Output : 12/24 VDC
(sink type),
0.5 A/point,
24 points
Used when the building
block type I/O module is
used as the remote 1/0O
module.
Data AJT72
link PTas | * Max. of /O modules ;: 8 |See left. [See left. |— —
module
¢ Max. I/O points : 128
* Occupied stations : 4, 8,
12, 16 (selectable)

2-1
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Table 2.1 Remote I/0 Modules and Remote Terminal Units Operable with the A2C
(Continued)

MINI-S3
Link
== Oc- | Oc- 2;£ir ngﬁ?t Abbli-
Unit = 3 3 S| Type Description cupjed cuPied lsumptionxsumption captliJon Remarks
23|83 Stations | Points v 24 VDC
Q| = o (VA) A
o|2|8e (A)
gl &
AJ35  |AC input unit 5 16
TB1- . . 0.050
16A"" [100-120 VAC, 16 points | Stalions |points
AJ35 Relay output unit 1 8
TB1A- . . 0.07
8R"  [240 VAG, 8 points station  |points
AJ35 Relay output unit
TB2- ! 8 0.07
8R! 240 VDC, 240 VAC, station [points ’
8 points
AJ35 Relay output unit
TB1: 2 16 0.075
1R’ 240 VDC, 24 VAC, stations [points :
16 points
DC input unit
AJ35  I(sink/source
TB1-  |common type) 0.045
16D
MINI 24 VDC, 16 points 5 185
s3 DC input unit stations |points
remote [Com- o AJ35  |(sink/source N o
terminallpact type TB2-  |common type) 0.045
block 16D .
/O unit 24 VDC, 16 points
AJ35 DQinputunK
TBg- |(sink type) 0.069
8D 12/24 VDC, 8points
Transister
AJ35
. foutput unit 1 8
g?ﬂA station [points 0.085
24 VDC, 8 points
AJas  [Transister
TB%- output unit 0.07
8T 5/12/24 VDG, 8points
AJas |Transistor output
TB1- unit (sink type) 0.130
18T |24 vpC, 0.1 A, 16 points |, 16
AJas | Transistor output stations Jpoints
TB2- unit (sink type) 0.130
16T 124 vDC, 0.1 A, 16 points

2-12
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Table 2.1 Remote I/O Modules and Remote Terminal Units Operable with the A2C

(Continued)
MINI-S3
Link
Oc- Oc- sz\::r C(L:l::-nt Appli-
Unit Type Description cupied |cupied lsum tionnsumption captroln Remarks
Stations | Points P 24 VvDC
(VA) | “p
(A)
AC input, relay
J output unit
AJ35
TB1- | Input :100-120 VAC, 0.062
16AR™ 8 points
Output : 24 VDC, 240 VAC,
8 points
I~
gléN DC input, relay
remote AJss  |output unit 2 8 _
terminal TB1- . linput 124 vDC, 8 points stations {points 0.062
lb'gd‘ , 16DR " |output : 24 VDC, 240 VAC,
/O unit 8 points
DC input,
AJ35 transister output
TB1-, [Unit 0.061
16DT  linput :24 vDC, 8 points
Com- o Output : 24 VDC, 8 points o
pact type
DC input unit
AJ35  |(sink/source
TC1-  |common type) 0.055
32D
24 VDC, 32 points
Transistor output
AJ35 o
g/lslm- TCi-  |unit (sink type) 0.055
remote 321 24 VDC, 0.1 A, 32 points (4 32
connect stations [points
module transistor output
unit
AJ35
TC1- Input  :24 VDC (sink/ 0.137
32DT source common
type), 16 points
Output : 24 VDC, 0.1 A,
16 points
AD A8 8 channels, 12-bit analog
conversion ADC input (4 to 20 mA/O to £10 0.3
unit V) 12-bit digital output
4 channels, 12-bit digital
AB4 ) ’ Con-
Remote DIA DAVG T1p0ut\/Analog output 0 to 0.23 forms to
= the
. converter 4 32 )
Ler:ir{]mal unit o A4 4 char;nels, 12-bit digital  |stations |points o g:lstﬁlu
o DAIC m)\ut nalog output 4 - 20 0.34 Standard
Protocol.
nghd 2 channels, binary 24 bits,
igﬁﬁter AD81C [1/2 phase input, reversible 0.15
unit counter, 50 kpps

2-13
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Table 2.1 Remote I/O Modules and Remote Terminal Units Operable with the A2C

(Continued)
MINI-S3
Link
s| = oo | oo | Power 5G|
Unit % 2|3 S| Type Description cupied | cupied lsum tion1sumption c:ft?on Remarks
Slglew Stations | Points [*'/P 1M 24vDC
5le|8e (A)
gl 2
High 1 channel, 32-bit-signed
speed binary
counter AD62C 1/2-phase input, 0.18
unit reversible counter, 50 kpps
3-wire type, 16/32-bit-
o A64 sighed binary 4 32 0.20
RD3C |Pt100, JPt100 input, 4 stations [points ’
Pt100 channels
input unit : ) Con-
4-wire type, 16/32-bit- forms to
A4 signed binary 015 the
RD4C |Pt100, JPt100 input, 4 : o Mitsu-
channels bishi
Remote AJ35T- Standard
04B Protocol.
terminal Used for connecting
unit A/D con- AJ35T- [analog modules
*2 version 08B manufuctured by 4 3 6/30
module o M.SYSTEM CO.LTD to the stations |points |*3 —
mounting AJ35T- |A2C. P
base unit 12B 16-bit signed binary, 0 to
4000
AJ35T-
16B
. No
Connecting protocol o
module for
?\?e?fgig o |AJ35 |external devices |Bar 4 32 . 0.20
unit PTF-R2|of RS-232C code stations [points ' X
interface reader
specifications
ID plate X
For F-16 A
connecting | ° NP Used for connecting 5 16
MELSEC- MELSEC-F series PCs to . . — *1
F series o F-16  lthe A2C. stations |points o
PCs NT
Inter-
face  \For con-
unit  inecting Used for connecting the
FR-Z200 o FR-ZDL Mitsubishi FR-Z200 series (4 32 _ *1 A
general- general-purpose inverters [stations |points
purpose to the A2C.
inverters

(1)*1 :For current consumption, see the manuals of interface units.
(2)*2 : A maximum of 14 remote terminal units can be used.

A maximum of 7 RS8-232C interface units can be used.
(8)*3:6 VA : When the analog module is not installed.

30 VA : When the 16 analog modules are instalied.

2-14
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2.3.2 Peripheral devices

The peripheral devices that can be used with an A2C are shown in Table 2.2.

Table 2.2 List of Peripheral Devices

[tem Module Remarks
® ABPHP
Plasma handy ® SW[]GP-GPPAEE: A-series GPP function system disk
hi - 6 -
graphic program AGPHP-SET * SW[]GP-GPPKEE: K-series GPP function system disk
® SWO0-GPPU: User disk (2DD)
® AC30R4: R$-422 cable (3 m (9.84 fi) length)
® ABGPP
® SW[]GP-GPPAEE: A-series GPP function system disk
Inteliigent GPP ABGPP-SET ¢ SW[]GP-GPPKEE: K-series GPP function system disk
® SWO-GPPU: User disk (2DD)
® AC30R4: RS-422 cable (3 m (9.84 ft) length)
C it
vﬁ:f(c)ZLTe AC10MD ® Connects between ABGPP and monitor display. (1 m (3.28 ft) length)
AC30R4 3 m (9.84 ft) length
RS-422 cable Connects between CPU and AGGPP/ABPHP.
AC300R4 30 m (98.4 ft) length
SWO-GPPU 20D
User disk Used for storing user program (3.5 inch, formatted).
SWO0S-USER 2HD
Cleaning disk SWO-FDC Applicable to Used for cleaning disk drive
9 ABGPP/ASPHP 9 :
. ¢ AG6KB keyboards
Optional key-
Z%gﬁg°’me AGKB-SET-H ® ACO3R4H: Cable for connecting A6KB and ABPHP (length: 0.3 m (0.98 ft))
® ABKB-C: Key sheet for GPP mode of ABKB
. ® A6KB keyboard
Optional key-
%gﬁgme ABKB-SET * ACO3R4L: Cable for connecting AGKB and ABGPP (length: 0.3 m (0.98 f1))
* A6KB-C: Key sheet for GPP mode of ABKB
® Connected directly to the CPU with an RS$-422 cable (AC30R4,
A7PU AC300R4) to read and write a program. Provided with an MT function.
® The product package includes a cable used to connect to an audio
Programming casseite recorder.
it
unt A7PUS Connected directly to the CPU with an RS-422 cable (AC30R4-PUS) to read
and wirte a program.
A8PUE Connected directly to the CPU with an R$-422 cable (AC30R4-PUS,
AC20R4-A8PU) to read and wirte a program.
AC30R4 Used to connect the A7PU to the CPU.
AC300R4 Length: 3 m/30 m (9.84/98.4 {t)
RS-422 cable n Used to connect the ATPUS or ABPUE or ABUPU or ABPUJ to the CPU.
AGBOR4-PUS | ogth: 3 m (0.84 ft)
Used to connect the ABPUE to the CPU.
AC20R4-ABPU | "0 th: 2 m (6.56 ft)
. * Used for writing a program in CPU/ABPHP to ROM, or for reading a CPU
P-ROM writer rogram from ROM.
ABWU prog
module
® Connected to CPU/ABPHP using an AC30R4/ACO3WU cable.
AC30R4, AC300R4 | Connects between CPU and ABWU. 3 m/30 m (9.84/98.4 ft) length
RS-422 cable
ACO3WU Connects between AGPHP and A6WU. 0.3 m (0.98 fi) length

2-15
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3. GENERAL SPECIFICATIONS

Table 3.1 shows the common specification of various modules used.

Table 3.1 General Specifications

Item Specification

Operating
ambient 0 to 55°C
temperature

Storage ambient

temperature ~20 to 75°C

Operating

ambient humidity 10 to 90% RH, non-condensing

Storage ambient 10 to 90% RH, non-condensing

humidity
For intermittent vibration
Frequency Acceleration Amplitude Sweep count
0.075 mm
10 to 55 Hz - (0.003 in.)
2
Vibration (%3rsf0én;ssct)o1 57 to 150 Hz 9.8 m/s” {1G} 10 times
resistance PO : N each in
IEC 1181-2 For continuous vibration X Y and Z
Frequency Acceleration Amplitude ?é;)ectlons
minutes)
0.035 mm
10 to 57 Hz — (0.0014 in.)
57 to 150 Hz 4.9 m/s® {0.5G)} —

Shock resistance | Conforms to JIS B 3501, {IEC 1131-2 (147 m/s? (15G) x 3 times in 3 directions)

Operating To be free of corrosive gases
atmosphere

Altitude Up to 2,000 m (6561.68 ft.)
Installation site Inside a control cabinet

Overvoltage

lower
category or

Degree of

contamination No greater than 2

*1 IS : Japanese Industrial Standard
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4. CPUUNIT

4.1 Performance

Table 4.1 shows the performance specifications of the A2C.

Table 4.1 List of Performance

Performance
Item
A2CCPU A2CCPUC24
(P21/R21) (-PRF) A2CCPU-DC24V | A2CJCPU(S3)
Control system Repeated operation (using stored program)
/0 control method Refresh mode
. Language dedicated to sequence control (Combined use of relay symbol
Programming language type and logic symbolic and MELSAP language)
Sequence
instruction 25
Number of Basic 128
instructions instruction
Application
instruction 103
Sequence instruction
1.25
Process- (nsec/step)
ing speed Application instruction
(usec/instruction) afew 10
1/0 points 512
Watch dog timer (WDT) (msec) 10 to 2000
Memory capacity *1 32 K byte built-in RAM for user
Sequence program : Max. 16k bytes (8k steps)
Program capacity Microcomputer program : Max.14k bytes (when sequence program is set
to 2k byte)
Internal relay (M) (point) 1000 (MO to 999)
Latch relay (L) (point) 1048 (L1000 to 2047) The number of Ms + Ls + Ss = 2048
Number of st | s) (set in parameters)
umber of step relays
(point) 0 (Defaults to no value)
Link relay (B) (point) 1024 (BO to 3FF)
Number of
points 256
Timer 100 ms timer : setting time 0.1 to 3276.7 s (TO to 199)
Device (T) Seti
Specifications | 10 ms timer : setting time 0.01 to 327.67 s (T200 to 255) etin
parameters
100 ms retentive timer : setting time 0.1 to 3276.7 s
Counter | Numberofpoints | 256
(©) Specifications Setting range 1 to 32767 (CO to 255)
Data register (D) (points) 1024 (DO to 1028)
Link register (W) (points) 1024 (W0 to 3FF)
Annunciator (F) (points) 256 (FO to 255)

1. Total memory capacity for parameters, T/C set values, program capacity, file registers,
comment points, sampling trace and status latch. See Section 4.4 for memory capacity

calculation.
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Table 4.1 List of Performance (Continued)

Performance
tem A2CCPU A2CCPUC24
(P21/R21) (-PRF) A2CCPU-DC24V A2CJCPU(S3)
File resigter (R) (points) Max.4096 (RO to 4095)
Accumulator (A) (points) 2 (A0, A1)
Index register (V, Z) (points) 2(V, 2)
Device| Nesting (N) (points) 8 (NO to 7)
Pointer (P) (points) 256 (PO to 255)
Special relay (M) (points) 256 (M9000 to 9255)
Special register (D) (points) 256 (D9000 to 9255)
Comment (points) *2 Max. 1600 (Specify in batches of 64 points)

Watchdog error supervision, Memory error detection, CPU error detection,
battery error detection, etc.

Operation mode at the time of error STOP/CONTINUE

Self-diagnostic functions

STOP — RUN output mode Qutput data at time of STOP restored/data output after operation

execution
-15% -35%
Input power 100 to 120 VAC/200 to 240 VAC +10% | 24 VvDC +30%
(85 to 132 VAC/170 to 264 VAC) (15.6 to 31.2 VDC)
Input frequency | 50/60 Hz + 3 Hz -
Maximum input
apparent power 110 VA or less -
A2C internal power Input current - 0.7 A(156 VDC)
supply Input power - 10 w or less 4.3 w
Inrush current Within 20 AP/20 AP or less, 8 ms within 68 AP or within 50 AP,
less, 1 ms 1ms
Efficiency 65% or over 75 % or over
Allowable
momentary A s
power failure Within 20 ms within 1 ms
period
A2CCPU
. 1.1 (2.41)
Weight kg (Ib) A2CCPUP21/R21 1.4 (3.08) 1.1 (2.41) 0.3 (0.686)
1.5 (3.28)

2. With peripheral devece, comments up to 4032 points can be used. Note that the maximum

of storage capacity of the A2C is 1600 points.
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4.1.1 Repeated operation processing

Sequence programs are written by the peripheral device and stored to the
A2C user program area (maximum 8k steps).

The A2C reads the required program sequentially from the user program area
and performs the repeated operation processing in order of step 0 to the
[END](FEND) instruction.

(1) Stored program system

Sequentially reads and operates the program stored in the user program
area.

(2) Scanning

Operates the program in order of step numbers from step 0 to the
[END](FEND).

Step number Sequence program
0 LD X000 D
1 OR ) Y010
2 ANI X001
3 ouT Y010 |
{ to I
END

Fig. 4.1 Sequence Program Operation Processing

4.1.2 Initial processing
Initial processing initiates the sequence program operation processing. The

following initial processing is executed when the A2C is turned ON or reset
by the RUN key switch.

Initial processing time is 2 to 3 seconds though it varies with system configu-
ration.

(1) 1/O modules initialization

Resets and initializes the I/O modules.
(2) Data memory clear

Clears the data memory which is not latched by the peripheral.
(3) Link parameter setting

In the case of a MELSECNET link station, link parameter data is set to
a data link module before starting data link.
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(4) Self-diagnosis

The PC CPU conducts self-checks when it is powered up or reset. For
further details, see Section 4.3.1.

4.1.3 END processing

END processing returns the A2C to step 0 after the END (FEND) instruction
execution to allow repeated operation processing.

(1) CPU error check
Checks battery power, etc.. See Section 4.3.1 for details.

(2) Timer/counter processing
Updates present values of timers/counters and executes contact
ON/OFF control. For further details, see the ACPU programming manual
(Fandamentals).

(8) Sampling trace processing

Stores the specified device status to the sampling trace area when the
sampling trace is executed every scan (after END execution)

(4) Operation state check
Checks operation state of the A2C and switches to the RUN, STOP or
PAUSE state. For transition processing to the RUN, STOP and PAUSE
states, see Section 4.1.5.

(6) Constant scan processing

Allows the repeated operation processing to be initiated after the speci-
fied constant scan time (set to special data register D9020) is reached.

(6) Link refresh processing

After receiving a link refresh request signal from the MELSECNET data
link, link refresh processing is executed.

However, the A2CCPUP21/R21 can enable or disable link refresh with
the M9053 and D1/E1 instructions.
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4.1.4 Operation processing at momentary power failure

The A2C detects momentary power failure when the input line voltage to the
power supply unit falls below the defined range.

Forthe A2CCPU(P21/R21) and the A2CCPUC24(-PRF), the maximum allow-
able momentary power failure time is 20 msec.

For the A2CCPU-DC24V and the A2CJCPU(S3), the maximum allowable
momentary power failure time is 1 ms.

The A2C performs two different types of operation processing, depending
on whether the momentary power failure time exceeds the maximum allow-
able value or not.

(1) Momentary power failure within allowable time
(a) The operation processing is stopped with the output retained.

(b) The operation processing resumed where normal status is
restored.

(c) The watch dog timer (WDT) keeps timing while the operation is at
a stop. For example, if the WDT and scan time settimgs are 200 ms
and 190 ms respectively, a momentary power failure of 20 ms will
result in a WDT error.

Power recovery

Momentary power failure occurs. .
(Sequence program continues.)

END (o] J END 0 END 0
1 END [ Sequence

processing  The A2C stops program
operation. operation
WDT timing

Fig. 4.2 Momentary Power Failure within Allowable Time

(2) Momentary power failure over allowable time

Momentary power failure occurs. Power failure (Initial start)

END 0 0 END 0

— ] e ———

\_tEND processing Sequence
Initial program

. operation
processing per

The A2C stops operation.

Fig. 4.3 Momentary Power Failure over Allowable Time

The A2C is reset. It performs initial start processing in the same way
as when it is turned on or reset with the RUN key switch.
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4.1.5 Operation processing for RUN, STOP, and PAUSE

The A2C has three operating statuses: RUN, STOP, and PAUSE.

The following is an explanation of the operation processing for each of these
statuses.

(1) Operation processing in the RUN status

(a) The RUN status is the status in which sequence program operation
‘from step zero to the END (FEND) instruction to step zero is
continuously repeated.

(b) The output mode on entering the RUN status differs according to
the STOP —s RUN output mode set in the parameters.

1) Re-output of the operation status before STOP

. Sequence program operation starts after outputting the
output (Y) saved before the STOP status became effective.

2) Output after operation

The output (Y} is output after the sequence program is run
for a single scan.

(c) The time that elapses between a switch from the STOP to RUN
status and the start of sequence program operation varies accord-
ing to the system configuration but is usually in the range of 1to 3
seconds.

(d) Inthe RUN status, the processing indicated in item (5) is repeatedly
executed until the operation status changes.

(2) Operation processing in the STOP status

(a) The STOP status is the status in which sequence program opera-
tion is suspended because the RUN/STOP key switch has been set
to STOP or because a remote STOP operation has been executed.

(b) On entering the STOP status, the output status is saved and all
outputs (Y) are switched OFF.
The status of all devices other than outputs (Y) is maintained.

(¢) In the STOP status, the processing indicated in item (5) is repeat-
edly executed until the operating status is changed.

(3) Operation processing in the PAUSE status

(a) The PAUSE status is the status in which sequence program opera-
tion is suspended while the statuses of the outputs and the data
memory are retained.

(b) In the PAUSE status, the processing indicated in item (5) is re-
peated until the operating status is changed.

The PAUSE status can be established by using either of the methods indicated below:
(1) By using the PC test mode at a peripheral device.

(2) By switching ON M9040 in the sequence program after parameter setting.

For details, see the ACPU Programming Manual (Fundamentals).

4-6
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(4) The relationship between the A2C operation state and operation proc-
essing is indicated in Table 4.2.

Table 4.2 A2C Operation Processing

eration Process- s p 5 "
ing| Sequence Program External Output ata Memory
Operation yL,S, T, C,
A2C State peratio M. L.S,T.C, D)
Program
execution Output status is saved by the OS | Status at the time of STOP is
RUN — STOP stopped at END and all outputs switched off. retained.
instruction
Depends on the STOP — RUN Operation is resumed in the status
STOP — RUN Started output mode set in the parameter. | at the time of STOP.
Program
execution . . Status at the time of PAUSE is
RUN — PAUSE stopped at END Output status is retained. retained.
instruction
Operation resumes in the PAUSE | Operation resumes in the status at
PAUSE — RUN Started output status. the time of PAUSE.
(5) Processing while sequence program operation processing is stopped is
indicated in Table 4.3.
Table 4.3 Processing During Program Operation Stop
Processing Update of
Timer/Counter| Constant
Present Scan . .
1/O Refresh CPU Error Values and | Processing R:flrneksh Sa:rn:::eng Operation
Check Control of (with Processin Processin State Check
Contact constant 9 9
ON/OFF scan set)
A2C State Statuses
RUN (END Executed Executed Executed Executed Enable Executed Executed
processing)
STOP Executed Executed — — Enable —_ Executed
PAUSE Executed Executed — — Enable —_— Executed
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4.2 Function List

(1) Refer to the following manual for the details of functions (operations,
program examples, etc.)

* ACPU Programming Manual (Fundamentals)

(2) Refer to the operating manual for the specific peripheral device for
the operation of functions.
(3) Functions for which reference sections are given in the table below

are explained in this manual.

Table 4.4 Function List

Function (Application)

Description

Settings and Operations

Constant scan

eProgram execution at fixed
intervals.
Simple positioning

|

* The sequence program is executed while
maintaining a constant scan time.

*The range for the constant scan time setting
is from 10 ms to 2000 ms in units of 10 ms.

* The set value is written to
special data register D9020.

Latch (power failure backup)

retaining data at power

Continued control by
failure

* Retains data of latched devices when a
power failure continues for 20 ms or longer,
the CPU is reset, or the power is turned OFF.

*L,B, T, C,Dand W can be latched.

® The data in the latch range is stored in the
CPU module and is backed up by the battery
in the memory cassette.

¢ Latch devices and latch
ranges are set by using the
parameter setting on
peripheral devices.

Remote RUN/STOP

PC RUN/STOP is controlled
by an external device.

|

*» When PC CPU is in the RUN state (key
switch at RUN), PC RUN/STOP is controlled
by an external device (external input,
peripheral device, computer).

*To use an external input (X),
set parameter by a
peripheral device.

To use a peripheral device,

*use the PC test mode.

To use a computer through

* a computer link module, use
a special command.

PAUSE

*Stops CPU operation while
retaining the output (Y).
+PC RUN/PAUSE control is
externally executed.

¢ PC CPU operation is stopped while retaining
the ON/OFF status of all outputs (Y).

{ When operation is stopped by STOP, all

outputs (Y) are turned OFF.

When PC CPU is in the RUN state (key

* switch at RUN), PC RUN/PAUSE is controlled
by an external device (exiernal input,
peripheral device, computer).

*To use a peripheral device,
use the PC test mode.
To use an external input (X),
*set parameter by a
peripheral device, and turn
M9040 ON by using the
sequence program.

Status latch

Used to check device status
and fault factors when
debugging or when a fault
factor is established.

* When status latch condition is established,
status of devices set for status latch is stored
to the extension file register in the status
latch area in the memory cassette. (Stored
data can be cleared by latch clear operation.)
Itis possible to select whether the execution

*of an SLT instruction by the sequence
program or the execution of an SLT
instruction when the set condition matches a
value stored in a device is regarded as the
establishment of the status latch condition.

* Set the status latch devices
and the extension file
registers to store latched
data by using a peripheral
device.

Monitor status latch data by

* a peripheral device.
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Table 4.4 Function List (continued)

Function (Application)

Description

Settings and Operations

Sampling trace

Used to check function of
devices tracing the time
when debugging or when
operation is faulty.

¢ Devices set for sampling trace are sampled
by scan or set time intervals for set number of
times, and the result is stored to the
extension file registers for sampling trace in
the memory cassette. (Stored data can be
cleared by latch clear operation.)

e Sampling frace is executed by executing a
STRA instruction by the sequence program.

* Set the sampling trace
devices, trace points,
number of times and the
extension file registers to
store traced data by using a
pertipheral device.

e Monitor sampling trace
results by a peripheral
device.

Offline switch

Used to check the operation
of output modules when the
sequence program is
executed, and to check the

wiring to peripheral devices.

» QUT instruction devices (Y, M, L, S, F, B) can
be switched ON and OFF independently of
operation processing in the sequence
program; this can be done from a peripheral
device even while the CPU is in the RUN
status.

* Set using the offline switch
function at a peripheral
device.

*The online status can be re-
established either by
canceling the offline switch
setting at the peripheral
device or by resetting
operation using the
RUN/STOP switch.

LED display priority

Changes display priority/
display cancel

» Display priority is changed/canceled for
errors except the errors which stop operation
and default display items of the LED display.

* Use the sequence program
to write priority/display
cancel data to D9038 and
D9039.

Clock
(A2CCPUC24(-PRF) only)

Program control by clock }
data

» Operates the internal clock in the CPU
module.

o Clock data: year, month, day, hour, minute,

second, day of the week

« While the clock data set request (M9073) is
ON, after execution of the END instruction in
sequence operation, the clock data stored in
D9073 to D9076 is written to a clock device.

¢ Clock devices are backed up by battery.

* Set the data to be setin
D9073 to D9076 ata
peripheral device and write
it to the clock device by
turning M9073 ON.

Self diagnosis

detection, preventive
maintenance

CPU operation fault :l

* Stops CPU operation when an error included
in the self diagnosis items occurs when the
CPU is powered ON or running, and displays
error message for malfunction prevention.

sStores error code corresponding to the self
diagnosis items.

* Parameter setting by
peripheral device can
control operation to stop or
continue.

* Read error codes by
peripheral device and
perform troubleshooting.
(Refer to Section 4.3.1.)
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4.2.1 Control functions settings of remote I/O modules and remote terminal units

The following functions and settings are provided for the A2C to control re-
mote 1/0O modules and remote terminal units.

To use only remote /0 modules, set the total number of stations and the
mode.

When remote terminal units are used in combination with remote 1/0 mod-
ules, execute setting for remote terminal units in addition to the total number
of stations and the mode.

For these settings, use either of the following methods :

(a) Set with special registers (D9021 to D9036, D9173) by a sequence
program when system FD prior to SW3GP-GPPAEE is used.

(b) Use parameter remote terminal setting when SW4GP-GPPAEE
system FD is used.
For operating procedures, refer to the operation manual for the
software package used.

Setting ltem Default Setting Range Special Register Number
Total number of stations | 64 (60%) 1 to 64 (1 to 60%) D9036
0: Automatic online return
provided
Automatic online return 1: Automatic online return
Mode provided not provided D9173
2: Transmission stop at an
occurrence of online error
Station None 1to 64 (1 to 57%) D9021 to DI034
number
Remote
terminal 0: Mitsubishi standard
setting Mitsubishi standard protocol
Protocol protocol (MINI protocol) D035
1: No-protocol

“When the A2CCPUC24(-PRF) is used.

POINTI

If any one of the settings is outside the allowable setting range, it causes
the MINI-S3 line error and following processing occurs :

+ All the settings are reset to defaults to execute the control.

¢ The M9061 (communication error flag) is set and "1" is stored in
D9061 (communication error cause storing register).

4-10
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L ] “nEEl_E;EE(:-l\

Ilnitial Setting Using Sequence Program

When using the SW3GP-GPPAEE system floppy disk, use a sequence pro-
gram to perform initial setting.

The following gives an example of programming for executing A2C initial
setting with a sequence program.

(a) Start programming from step 0.
(b) Begin with designation of "LD M8038" instruction.

(¢) The program should end at a step where a device other than D9021 to
D9036 and D9173 is used.

(d) Use an MOV instruction to store data to D9021 to D9036 and D9173.

A program which does not follow these rules stated above is not regarded
as an initial setting program.

Example :
An example initial setting program for the following network is indicated
below. (Station 1) (Station 5)
AX11C AX11C
(4 stations) (4 stations)
X000 X020 )
to to (Station 9)
XO1F X03F 040
. AD61C
A2CCPU Remote terminal (4 stations) to
module O5F
(Station 17 (Station 13
AY51C AB8ADC
(4 stations) (4 stations)
Y080 X/Y060
to to

[Initial Setting Program]

/_ M9038 (fixed)/— MOV (fixed)
M9Gas

| Setting for the total
0 il 1 MOV I K20 | D9036 I' number of stations
(20 stations)

—— mov | ko [pgo21 H
—— mov | k13 [peoz2 H

Setting for remote
terminal units

LT Mov | Ki [D9173 H Setting for the mode

¥ To end a program with a

device other than D9021 to
D9036 and D9173.

L e o O R e Y Y e N M MM e NN EEEEe -]

L]
1]
"
n
n
"
"
L]
L]
n
)
)
)
1]
1]
1]
[}
[
[}
1
L]
L]
L]
L]
n
L}
1
L}
L}
L}
L}
1
n
n
1
L}
n
L]
n
n
n
E YOOF X/YO7F
[}
1
n
"
L]
n
L]
n
L]
L]
L]
1
1
1
1
L]
L]
1
L]
n
L}
n
13
L]
L
1
b
L)
L]
1
L]
L]
n
1

------------------------------------------------------------------------------------
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(1) Total number of stations

(a) The total number of stations is set to determine the range for 1/0
refresh.

Set the last station number of remote I/O modules or remote terminal
units connected to the A2C.

If the last station (remote I/O module or remote terminal unit)
occupies two or more stations, this number of stations must be taken
into account. If the setting is required for station number "10"
remote /O module which occupies 4 stations, for example, the
setting for the total number of stations is "13".

(b) I/O refresh is executed for up to the remote module assigned with
the station number which is set as the total number of stations.

If the setting for the total number of stations is "20", for example,
I/0O refresh is executed for remote /O modules and remote terminal
units whose station number is in the range of 1 to 20. With this

" setting, remote /O modules and remote terminal units having a
station number larger than 20 is not refreshed.

(c) If the setting for the total number of stations is "0", or "65" or greater,
the setting is replaced with a default.

(d) Setting of a number which is larger than the number of stations
actually connected to the A2C, a communication error occurs with
the stations that are not actually connected.

(2) Mode

The mode setting is used for data communications between the A2C
and a remote 1/O module or remote terminal unit.

The set mode becomes effective when the A2C is turned on, it is reset,
or its operation status changes from STOP/PAUSE to RUN.

(a) Automatic online return provided

If a communication error occurs with a remote 1/0 module or remote
terminal unit, data communication is executed only with modules
operating correctly.

Data communication with the faulty station will restart automatically
when it recovers normal operating state.

4-12
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(b) Automatic online return not provided

If a communication error occurs with a remote 1/0 module or remote
terminal unit, data communication is executed only with modules
operating correctly.

Once a module is disconnected from the link, it cannot restart data
communications when it recovers normal operating state.

To restart data communication with a module disconnected from the
link, turn off the power to A2C and then turn it back on again or reset
it with the RUN key switch.

(c) Transmission stop at an occurrence of online error

1) If data communication error occurs with any one of the stations
in a remote /O module or remote terminal unit, data communica-
tion stops over the entire link.

To restart data communication in the link, turn off the power to
A2C and then turn it back on again or reset it with the RUN key
switch.

2) The setting for the total number of stations should be the last
station number of remote I/O modules and remote terminal units
connected to the A2C,

If a number is greater than the last station number, such a station
is regarded as the faulty station precluding data communication.

(8) Remote terminal setting

Remote terminal setting is required to use remote terminal units (up to
14 units); it sets the first station number and protocol.

(a) First station number

The head station number (station number set with the station num-
ber setting switch) of the remote terminal units to be used should be
set for the station number.

(b) Protocol
Set attribute for each remote terminal unit.
1) Mitsubishi standard protocol (MINI protocol)

Setting for remote terminal units other than RS-232C interface
unit (AJ35PTF-R2) should be the Mitsubishi standard protocol.

2) No-protocol

Setting for an RS-232C interface unit (AJ35PTF-R2) should be
the no-protocol.

4-13
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4.2.2 Output from the ERR terminals

The ERR terminals are used to output the signals of MINI-S3 link line er-
rors and self-diagnosis errors (at operation stop) mentioned below. Output
of these signals is enabled even when the A2C has stopped operation with
the sequence program. (When the ERR terminals are turned ON, M9090 is
also turned ON.)

Output of error signals other than those mentioned below is also enabled
from ERR terminals by turning ON M9089 by use of the sequence program.

ERR Error RUN
Errors Terminals| LED LED | Mo0so
Initial setting circuit error OFF OFF
e Communication error due to
line breakage
MINI-S3
link line « Station error in the stop at Lit Lit
errors faulty station detection mode ON ON
e Send under error
e Receive overrun error
INSTRUCT CODE ERROR
PARAMETER ERROR
MISSING END INS.
CAN'T EXECUTE (P)
Self- CHK FORMAT ERROR
diagnosis RAM ERROR
error OPE. CIRCUIT ERROR ON Lit Flicker ON
(Operation | WDT ERROR
stop) END NOT EXECUTE
UNIT VERIFY ERROR (Stop)
FUSE BRERN OFF (Stop)
SP. UNIT ERROR (Stop)
ROM ERROR
Specification and external connection of the ERR terminals
Item Specification
Insulation method Photocoupler insulation
Rated load voltage 24 VDC
Operating load voltage range 10.2t0 31.2 VDC
Maximum load current 50 mA
Leak current at OFF 0.1 mA
Maximum voltage drop at ON 1.5V (50 mA)
ERR+
External connection @)
ERR-
24 VDC

4-14
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4.3 Fault Detection

The following describes the self-diagnosis function of the A2C and fault
detection with an annunciator (F).

4.3.1 Self-diagnosis

The A2C self-diagnosis function detects whether any error has occurred.
The A2C self-diagnosis function includes the following :

(a) CPU error

(b) MINI link line error

(c) Remote terminal error
(1) CPU error

CPU error includes faulty A2C, battery error, and operation check error.

If a CPU error is detected, the CPU error flag (M9008) is set and the
corresponding error code (see Table 4.4.) is set in the CPU error
register (D9008).

(a) Operation at detecting CPU error

If a CPU error is detected, sequence program operation is proc-
essed in the following manner.

1) Stop
Sequence program operation stops if an error is detected.

At this time, the outputs (Y) of the remote 1/O module and remote
terminal unit are as indicated below.

Remote I/0 Module EC Mode ON/OFF Status of Output (Y)
A2C 1/O unit — OFF
Remote 1/0 module for OFF Output ON/OFF state is retained
MINIS-3 link ON OFF
Remote terminal unit —_ OFF

2) Continue
Sequence program operation continues if an error is detected.

If an operation error is detected while a sequence program is
executed, an instruction causing the error is skipped to continu-
ously execute the program.

4-15
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Table 4.4 Self-Diagnosis List

Error A2C RUN ERROR
Diagnosis Contents Code Diagnosing Timing Status LED LED
{(D9008) Status Status
Instruction code 10 “» At an execution of each individual
check instruction
*» When power is turned ON or A2C
Parameter setting 11 is reset.
check * When A2C status is changed
M from STOP/PAUSE to RUN.
emory ) . e When A2C status is changed
error No END instruction 12 from STOP/PAUSE to RUN.
* When following instructions are
executed :
Instruction not 13 [CJ], [SCJ], [JMP], [CALL(P)], )
executable [FOR-NEXT] Sto Flash Lit
» When A2C status is changed P as
from STOP/PAUSE to RUN.
RAM check 20 » When power is turned ON or A2C
is reset.
Operation circuit 21 ¢ When power is turned ON or A2C
check is reset.
CPU error | watchdog timer error | 22 + At an execution of END instruction
Syezd?jémc“on not 24 * At an execution of END instruction
Infinite loop execution | 25 e Always —_
e At END instruction execution :
Module verify «1 31 When M9084 or M9094 is turned Stop zIrISCk
1O error ON, this check is not executed. Lit
¢ At END instruction execution
Fuse blown *' 32 When M9084 or M9094 is turned Run Lit
ON, this check is not executed.
Battery Low battery voltage *> | 70 o Always Run Lit
. _y stop /" |Flick- 71 4
Operation error *3 50 . _At an e>_<ecutlon of each individual ers
P instruction
Run Lit

(1) Where there are two different indications in the "A2C Status" and "RUN LED Status"
columns, it means that the status can be changed by parameter setting at a device.

@+ ..

Only a remote /O station module using AJ72P25/R25 data link modules can verify
modules and check for blown fuses.

Low battery voltage state can be detected by reading the set/reset state of the low

battery flag (MS006) or low battery latch flag (M9007).

(For the low battery flag and low battery latch flag, see Appendix 1.)

. The operation error can be detected by reading the set/reset status of the operation

error flag (M9010, M8011). By reading the error step registers (D9010, D9011),
the number of the step causing the operation error can be confirmed.

(For the operation error flag, see Appendix 1 and for the error step register, see
Appendix 2.)
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(2) MINI-S3 link line error

MINI-S3 link error indicates a communication error caused by breakage
of the cable connecting a remote module to the A2C or by turning off
the power to a remote module.

If a MINI-S3 link line error occurs, the M9061 (communication error flag)
is set and the error cause number is stored in the D9061 (communication

error cause storing register).

Er;lourmcbaeurse Error Contents Action to Take
e Correct the initial settings.
* Follow any of the operations
« The initial setting data is indicated below to execute
outside the allowable setting communications according to the
Initial setti range. corrected initial setting data.
! nitial setting error In this case, communication e Turn OFF the power to the A2C
is controlled by the default and turn it back ON.
settings. * Reset the A2C.
¢ Change the operation mode from
STOP to RUN.
* Change the cable connected to the
+ Broken cable data receive terminal of the remote
module for which the RD LED is not
fit.
¢ Check the cable connection at the
data receive terminal of the remote
module for which the RD LED is not
* Loose cable connection it
2 Disconnected line ¢ Check the cable connection at the
data send terminal of the remote
station preceding the station for
which RD LED is not lit.
¢ Turn ON the power supply for the
¢ s]%véﬁ{esfuﬁﬁgdt%gﬁ remote remote module for which the power
is OFF.
S * Connect SG terminal to SG terminal
e SG terminal is not connceted. of other station.
e There is a remote module ¢ Read D9196 to D9199 (faulty station
with which communication is storing registers) to find a faulty
Faulty remote module stopped due to a fault. station; remove the cause of fault.
3 (Setmode : transmission =2 The set number of stations
stop at an occurrence of . )
online error) is greater than the humber s Change the total number of stations
of stations actually set as the initial setting.
connected to the A2C.
Transmission underrun * During qata transmnsann, ¢ Execute communication again using
4 data being transmitted is ; f .
error discontinued halfway. any of the following operations :
e Turn OFF the power to the A2C
and turn it back ON.
¢ Before the processing of * Reset the A2C.
5 Receive overrun error received data is completed, s Change the operation mode from
the next data is received. STOP to RUN.
o If the same error reoccurs, replace
the A2C.
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(a) Initial setting error

1) If an initial setting error occurs, the settings are reset to the
defaults (see below) to execute communications with a remote

[/O module.
item Default
Total number of stations 64 stations
Number of remote terminal stations 0
Mode Automatic online return supported

2) After correcting the initial setting data, reset the A2C using the
RUN key switch or change the operation status from STOP to
RUN. Communications are executed with the remote 1/0 mod-
ules and remote terminal units according to the newly set initial
setting data.

(b) Processing at an occurrence of disconnected line error

1) When a disconnected line error occurs, outputs are determined
according to the communication mode and the setting for proc-
essing at an occurrence of communication error.

The output state varies between the stations preceding and
succeeding the cable disconnection point or power OFF remote
station.

Line Error due to Cable Disconnection Line Error due to Remote Station Power OFF

X

Cable
disconnection L—* Power OFF
Item Output Processing at an Occurrence of Communication Error
Communication mode (M9069) | Output OFF (M9069 : OFF) ?A;‘é%‘ég?ygﬁ?”eme program
No.1 OFF Resultts coft §1qguence program operation
Automatic online are outpu
return provided No.2 e A2C I/O unit : OFF
0. r
+ Remote /O module for MINI-S3 : Depends on EC mode ™
Automatic online No. 1 ¢ A2C 1/O unit : OFF
return not provided No. 2 » Remote /O module for MINI-S3 : Depends on EC mode >
o No. 1 ¢ A2C I/O unit : OFF
Communication stop 2
No.2 [ » Remote /O module for MINI-S3 : Depends on EC mode

*1 : When automatic online return is provided, the operation result obtained in each scan of
the sequence program is sent from the A2C. Therefore, the operation result is output.

*2 : Data from an input unit cannot be received by the A2C because the MINI-link is discon-
nected.
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(c) Processing at detection of faulty remote module

1) If communication is stopped due to a faulty remote module,
outputs of the modules are as follows :

i) A2C l/O unit : OFF
iy Remote I/O module for MINI-S3 : Depends on EC mode

2) The output state as obtained by running the sequence program
is restored by removing the error cause in the faulty station and
by resetting the A2C with the RUN key switch or changing the
operation status of the A2C from STOP to RUN.

(d) Processing at an occurrence of transmission underrun error

1) If the transmission underrun error occurs, data communication
stops. Inthis case, outputs of the module are as indicated below.

iy A2C I/O unit : OFF
i) Remote I/O module for MINI-S3 : Depends on EC mode

2) Communications start when the following operation is carried
out.

i) Turn OFF the power to the A2C and turn it back ON.
iy Reset the A2C.
i) Change the operation mode from STOP to RUN.
(e) Processing at an occurrence of receive underrun error

1) If receive underrun error occurs, the same processing as exe-
cuted at an occurrence of disconnected line error is executed.

2) Communications start when the following operation is carried
out.

i) Turn OFF the power to the A2C and turn it back ON.
ii) Reset the A2C.

i} Change the operation mode from STOP to RUN.

(8) Remote terminal error

The remote terminal error indicates an error in which communications
between the A2C and a remote terminal connected to the A2C cannot
be executed correctly. If the remote terminal error, with an exception
of the initial setting error, occurs, the M9060 is set and the error code
is stored in D2180 to D9193.

Eliminate the cause of the error at the remote terminal unit for which the
error code is stored.
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4.3.2 Fault detection with annunciator (F)

An annunciator (F) is used in a user’s fault detection program.

If the annunciator is turned ON, associated control differs from the control
executed when an internal relay (M) or latch relay (L) is turned ON.

(a) If the annunciator is turned ON (OFF—ON) by the sequence pro-
gram, the special relay (M9009) is turned ON with the number of
annunciator which is turned ON stored in the special register
(D9009).

(b) Registers D9124 to D9132 store the number of annunciators which
have been turned ON and those annunciator humbers.

(The annunciator number stored in D9125 and that in D9009 are the
same number.)

By monitoring M9009 and D9009 with an annunciator used in a fault
detection program, it is possible to check whether or not an error
has occurred and contents of the error.

-
i Example : :
L] L
1 1
i In the sequence program shown below, M9009 is turned ON when F5 is !
' turned ON and "5" is stored in D9009. !
t [Fault detection program] :
[ L]
' :
' H =
] . A 1
E Mo00s | OFF — ON (Annunciator ON detection) S
: - (Number of annunciator !
: D009 turned ON) !
n 1
E Do124 (Number of annunciators E
H D9125 turned ON) '
| oo s
E _—l BCDP J D9009 | K4Y20 D9126 E (Annunciator numbers E
: Output of annunciator are stored in order that
' number turned ON ! !'| annunciators are turned ¢
: Detection D9132 ‘I‘ ON. (up to 8)) ;
' annunciator ON '
L e e B R R S S e A M o 4

(1) Turning ON an annunciator

An OUT instruction (OUT F[ ]) or SET instruction (SET F[ ]) is used to
turn ON an annunciator.

(a) An annunciator can be turned ON/OFF by turning ON/OFF the input
conditions when an OUT instruction is used. The OUT instruction
is executed each scan.

Contents in M9009, D3009, and D9124 to D9132 do not change if
the annunciator is turned OFF using an OUT instruction.
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(b) A SET instruction is executed only at the leading edge of an input
condition (OFF—ON) to turn ON an annunciator.

(The annunciator stays ON when the input condition is turned off.)

When a number of annunciators are used, a SET instruction rather
than an OUT instruction is recommended to reduce scan time.

(2) Turning OFF an annunciator

An RST instruction (RST F[ ]) or LEDR instruction is used to turn OFF
an annunciator.

(a) Toturn OFF (reset) the annunciator which has been turned ON, use
an RST instruction (RST F[ ]).

(b) To turn OFF the annunciator which is stored in D9009 and D9125,
use an LEDR instruction.

An example program used to turn OFF an annunciator using an
LEDR instruction is shown in Fig. 4.4.

i

I} l SET } Circuit to turn ON an
annunciator

I } SET | F255

stplla[xy resetinput I:I—— Circuit to turn OFF the
I LEDR first one point
Displlally reset input

[ | buTY] K1 [ K1 [ Mg020 I—}

Circuit to reset all

M?OZO annunciators which are ON

| | {5 [ po124 | ko }{LEDR —
—{ = [D9124] ko —{DUTY | Ko | K1 [Doozof— Gppnd clock s turned

* M9020 is used as the timing clock; ON for 1 scan and OFF for the next 1 scan

Fig. 4.4 Program to Turn OFF Annunciator

POINT

When an annunciator (F) is turned ON using an instruction other than OUT
and SET instructions, the annunciator has the same function as an internal
relay.

(In this case, M9009 is not set; annunciator number is not stored in D2009,
D9124 to D8132, either.)

In order to make the ERROR LED on the front of the A2C remain unlit when the annunciator
is turned ON, set the error peiority to '0". For details, see the ACPU programming manual
(Fundamentals).
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4.4 Parameter Setting Range

Parameters are used to allocate user memory area or the use range of the
functions.

The parameter data is stored in the first 3k bytes in the user memory area.
(1) Default values of parameter (Initial value)

Each parameter has a default value as indicated in Table 4.5.

It is not necessary to change parameter data; programs can be run with
default settings.

(2) Changing parameter setting

Parameter settings can be changed in the range as indicated in Table
4.5 to meet specific operation needs. A peripheral device should be
used to change the setting.

See the Operation Manual for the peripheral device to be used for the
procedure to set the parameter data.

(1) The conversion of the setting units used in the main sequence program shown in Table 4.5
to bytes is described below.

Item Setting Units Number of Bytes
Main sequence program capacity 1k steps 2k bytes
File register capacity 1k points 2k bytes
Comment capacity 64 points 1k byte

(2) When comment capacity is set with a peripheral device, 1k byte area is automatically taken
in addition to the setting; the comment capacity displayed is, therefore, 1k byte larger than
the set value.

Table 4.5 Parameter Setting Range

Setting Contents Peripheral Devices

Default Value Setting Range

PU/ |A6GPP/
e pus | AepHp | ASHGP
Main sequence program capacity 6k steps (11}<088tle(ps§i£rsemems) o o o
File register capacity None 1 to 4k points o o o

(1k point increments)

h *1
Comment capacity None 0 to 4032 points . o o

(64 point increments)

Memory capacity 0/8 to 12k bytes
Status latch Data memory None No/Yes —_— 0 o
File register No/Yes (2 to 8k bytes)
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Table 4.5 Parameter Setting Range (Continued)

Setting Contents Peripheral Devices
Default Valu i
tom alue Setting Range PU/ |ABGPP/ AGHGP
PUS [ A6PHP
Memory capacity 0/8k bytes
Device setting Device number
Sampling trace Execution conditions None Fach sean - ° °
Set time intervals
. 0 to 1024 times
Number of samplings (128 time increments)
z{’;ﬁé::mbe' of slave 64 1to 64 (1 to 60)"
Protocol MINI MINI standard/no-
standard protocol
First station number 0 1to 61 (1to57)°
Remote 0: Automatic
terminal online return _ o *? —
setting provided
1: Automatic
: online return
Mode setting o] not provided
2: Transmission
stop at an
occurrence of
online etror
- BO to B3FF
Link relay (B) (1 point increments)
) TO to T255
Timer (T) (1 point increment)
Latch range L1000 to L2047 | CO to C255
setting Counter (C) only (1 point increment) ° © °
Power failure > Data register (D) DO to D1023
compensation (1 point increment)
. ) WO to W3FF
Link register (W) (1 point increment)
Number of link stations 1to 64
X0 to X1FF
Input (X) (in units of 16 points)
. YO0 to Y1FF
:Ientlt(inrgnge Output (¥) None (in units of 16 points) —_ o o
. BO to B3FF
Link relay (B) (in units of 16 points)
- . WO to W3FF
Link register (W) (in units of 1 point)
) X/Y0 to X/Y1FF
1/0 assignment None (in units of 64 points) — 0 [¢]
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Table 4.5 Parameter Setting Range (Continued)

Setting Contents Peripheral Devices
tem Default Value Setting Range Pu/  |AscPP/ ASHGP
PUS | A6PHP
. - MO to M999 M/L/SO to 2047
::;tlgtgegorrellr;tezré?l relay (M), latch relay (L) L1000 to L2047 Must be consecutive o o ¢}
4 None for S numbers for M, L, and S
: : 10 ms to 2000 ms
Watchdog timer setting 200 ms (10 ms increment) o o o
100 ms : 256 points
TO to T199 (8 points increments) for
100 ms timers, 10 ms
Timer setting timers, and 100 ms o o] (o]
10 ms : T200 to | retentive timers.
T255 Must be consecutive
numbers
X0 to X1FF
(1 point each for
Remote RUN/PAUSE contact setting None RUN/PAUSE setting not — o o
possible for PAUSE
contact)
Fuse blown error Continue
Operation mode | Module verify error Stop
at an .
occurrence of Operation error Continue Stop/continue - ° °
error
Special module access Stop
error
Operation state | Output of operation state
STOP — RUN output mode just before the before/after execution of | — o o
STOP is output | operation
Print title entry None 128 characters — o 0
Hexadecimal (0 to 9, A
Entry code entry None to F) Maximum 6 digits o o o

POINT

(1)

Do not set the following with a peripheral device.
a) Link range

b) Interruption counter
c) I/O number assignment

(2) 1 Up to 4032 comments can be created with a peripheral device.
However, a maximum of 1600 comments can be stored inthe A2C.

(3) *2 . Setting is possible with a SWA4GP-GPPAEE system FD.
Use a sequence program when a system FD of SW3GP-GPPA or
earlier version.

(4) *3: When the A2CCPUC24(-PRF) is used.
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MELSEC-A

(1) A2CCPUP21/R21 I/O allocation can only be performed with respect to remote 1/0 stations
that use the AJ72P25/R25 data link module.

In the case of an /O module connected to an A2CCPUP21/R21 or a remote /O station
connected to an A0J2P25/R25 data link module, the number of /O points cannot be
changed by |/O allocation.

(2) Set the number of used points, vacant area, M/L area (for communication between master
and local stations) of an A2CCPUP21/R21 or an 1/0 module connected to an A0J2P25/R25
by assuming that arbitrary input modules and output modules are loaded or that vacant
slots are provided.

With the following system configuration, the used I/O points (X/Y0 to 7F) of the host station
are allocated to "4 modules x vacant 32 points".

System Example Allocation Range 1/O Allocation
B il;).t Module
0 0| 832
A2CCPU Number of |/O
- - | C
P21/R21 AXTTC AXT1C— AYST AY13C to | points used by 1] s32
host station 2] s32
- - 7F 3| s32
aster station 80 -=-
o | X/Y used by re- g Ss2
B:Z mote stations 6 ag
AJ72 Vacant | AX10 AY10 ==
PW 1 p2s/m2s |32 points)(16 points)|(16 points)| 202Nt [Vacant
1FF
Remote 1/O station
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4.4.1 Memory capacity setting
(1) The A2C has a user memory area of 32k bytes.

(2) The various types of data set by parameter are stored in the user
memory area in the following order.

(a) The order in which the storage areas are arranged, starting from the
head address of the user memory, is: parameter area, T/C set value
area, main program area.

(b) Data is stored in the following order, starting from the final address
of the user memory: comments, file registers, status latches, sam-
pling traces.

(3) When the memory protect switch is switched ON, an area of the memory
occupying 20k bytes starting at the head address is protected.
Before using the memory protect function, check that the sampling trace
area and file register area are not included in the memory protection

range.
Parameter area
4k bytes
Protectable area T/C set value area
(20k bytes)
2 to 16k bytes
Main program area (1 to 8k steps)
] 3\
Sampling trace area
User memory area Status Data area
32k bytes latch area | register > 12 to 26k bytes
File register area
Comment area )

(4) The parameter area, T/C set value area and main program area can
alternatively be accommodated in a ROM.

l Internal RAM memory area l ROM memory area |

Parameter area

Unusable ROM T/C setvalue area cerOM
(used by the OS) adoption
Main program area

User memory area
32k bytes

Sampling trace area

Status Data area

latch area

File register

File register area

Comment area
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MELSEC-A

POINTS

(1) Even if the parameter, T/C set value, and main program areas are
shifted to a ROM, the capacities of the sampling trace, status latch,
file register and comment areas cannot be increased.

(2) The file register will not be cleared even if the power is switched
OFF, operation is reset, or latch clear is executed using the RUN key
switch.

When using the module for the first time after purchase, perform an
all-clear operation on the PC memory from a peripheral device.
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4.4.2 Operation mode at an occurrence of error

Whether the sequence program operation is continued or stopped at an
occurrence of an error is set.

Table 4.6 A2C Status at an Occurrence of Error

CPU Status
Default Setting Special
Error Contents Relays to Dat'a .Self- .
be Storing |Diagnosis
Opera- | RUN ERR Opera- | RUN ERR Turned Special | Error No.
tion LED LED tion LED LED ON Register | (D9008)
An error in a sequence
. program; a value outside

Operalion | the range of 010 9999 |Gontinue [ON  {ON/OFF mgglf ng}? 50

(or 0 to 99999999) is

converted into BCD data.

The I/O module in the

remote I/O station for

MELSECNET data link
Module system status different
verify from the 1/O module
orror status recognized when Stop Flash |ON M9002 |D9002 31

the power was turned ON - ON/

is detected. (S)?ghnue/ Flash *O?_N/OFF

(removal/locating of a P *1

32-point module, etc.)

Output module in the
Fuse remote I/O station for
blown MELSECNET data link Continue {ON ON/OFF MS000 |D9Q000 32
error system fuse blown is

detected
Special A FROM / TO instruction
module was executed to a MS010 |D9010
access station which was not ~ |>1°P  [Flash |ON Mgo11 |Deo11 | 4®
error set for a remote terminal.

: The RUN LED is lit or flashes according to the setting for operation (continue or stop).

Continue ..... ON

*2 . The ERROR LED is lit or not lit according to the setting for ERROR LED display order.
For details, see the ACPU programming manual (Fundamentals).



4. CPU UNIT

4.5 Devices

Devices indicate contacts, coils, timers, etc. used in the PC program opera-
tion.

Table 4.7 shows the devices and their ranges to be used with the PC.

Devices indicated with an asterisk (*) can be set as appropriate by setting
the ranges with parameters using a peripheral device.

Set the parameters in accordance with the system used and program con-
tents.

For details of parameter setting, see Section 4.4,

Table 4.7 Device List

Device Application Range (Number of points) Explanation

Provides PC command and data from external
X | Input device, e.g. pushbutton, select switch, limit switch,
digital switch.

X, YO to 1FF (Number of X + Y = 512)
Provides program control result to external device,

Y | Output e.g. solenoid, magnetic switch, signal light, digital
display.
Special relay M9000 to 9255 (256) rorregsélri\:cihaeu?gary relay for special purpose and
— M
Internal relay MO to 999 (1000) g\il::gltela;y relay in the PC which cannot be output
N Number of Auxiliary relay in the PC which cannot be output
L | Lateh relay L1000 to 2047 (1048) Ms + Ls + directly. Backed up during power failure.
Ss = 2048
. Used in the same manner as an internal relay (M),
* | S | Step relay tchin Z?aljnfzfe?¥0§ett'ng e.g. as a relay indicating the stage number of a
P step-by-step process operation program.
Internal relay for data link which cannot be output.
B | Link relay BO to 3FF (1024) May be used as an internal relay if not set for link

parameter.

Used to detect a fault. When switched on
F | Annunciator FO to 255 (256) during RUN by a fault detection program, stores
a corresponding humber in special register D.

100 ms timer TO to 199 (200)

T 10 ms timer T200 to 255 (56) Up timers available in 100 ms, 10 ms and 100 ms
retentive types.

100 ms Can be used by setting the
retentive timer | parameter. (0)

¢ | counter CO to 255 (256) :y;ezounters available in normal and interrupt
Data register DO to 1023 (1024) Memory for storing PC data.

D Special
repgister D9000 to 9255 (256) Predefined data memory for special purpose.

Data register for use with data link.
W | Link register WO to 3FF (1024) Ranges not set with link parameters can be used
as data registers.
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Table 4.7 Device List (Continued)

Device Application Range (Number of points) Explanation
. Used for data link. In the ranger which in not set
* | R | File register Can be used by setting the by link parameters, file registers can be used as
parameter. (0) d ;
ata registers
Data register for storing the operation results of
A | Accumulator AO, A1 (2) basic and application instructions.
Y4 Z (1) . .
. Used to modify devices
1 Index register
v V(1) X, Y,M,L,B,F, T,C, D, WR,K,H,P).
N | Nesting NO to 7 (8 levels) Indicates the nesting of master controls.
. Indicates the destination of the branch instruction
P | Pointer PO to 255 (256) (CJ, SCJ, CALL, JMP).
K-32768 to 32767 (16-bit instruction) Used to specify the timer/counter set value,
K Decimal pointer number, interrupt pointer number, the
constant K-2147483648 to 2147483647 number of bit device digits, and basic and
(82-bit instruction) application instruction values.
H Hexadecimal HO to FFFF (16-bit instruction) Used to specify the basic and application
constant HO to FFFFFFFF (32-bit instruction) nstruction values.

The step relay (S) may be used in the same manner as the internal relay (M). For instance,
the step relay comes in useful when writing a program which has two function or application,
i.e. the step relay can be used specifically in accordance with the function or application,
independently of the internal relay.
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4.6 1/0 Numbers and Station Number Setting

The A2C manages communications with I/O units and remote terminal units
based on /O numbers.

The I/0 numbers are assigned in the range of X/Y0 to X/Y1FF in the order of
station numbers set with a station number setting switch of each unit.

(1) Setting station numbers and [/O numbers

I/0 numbers are assigned for each module in units of 8 points; setting
is possible in the range of 1 to 64 stations. (For the A2CCPUC24(-PRF),
1 to 60 stations).

The correspondence between the station numbers and /O numbers is
shown in Table 4.8.

Table 4.8 Station Numbers and I/0 Numbers

Station Station Station Station

No. 1/0 No. No. 1/0 No. No. 1/0 No. No. /O No.
1 X/Y0O to 7 17 X/Y80 to 87 33 X/Y100 to 107 | 49 X/Y180 to 187
2 X/Y¥Y8 to F 18 X/Y88 to 8F 34 | X/Y108to 10F| 50 X/Y188 to 18F
3 X/Y10 to 17 19 X/Y90 to 97 35 X/Y110to 117 | 51 X/Y190 to 197

4 X/Y18 to 1F 20 | X/Y98 to 9F 36 | X/Y118to 11F | 82 | X/Y198 to 19F

5 X/Y20 to 27 21 X/YAO to A7 37 | X/Y120to 127 | 53 |[X/Y1AO to 1A7

6 X/Y28 to 2F 22 | X/YAS8 to AF 38 | X/Y128to 12F | 54 [X/Y1A8 to 1AF

7 X/Y30 to 37 23 X/YBO to B7 39 X/Y130to 187 | 55 |[X/Y1BO to 1B7

8 X/Y38 to 3F 24 | X/YB8 to BF 40 | X/Y138to 13F| 56 |X/Y1B8to 1BF

9 X/Y40 to 47 25 | X/YCOto C7 41 X/Y140to 147 ] 57 |X/Y1CO to 1C7

10 | X/Y48 to 4F 26 | X/YC8to CF 42 | X/Y148 to 14F; 58 |X/Y1C8to 1CF

11 X/Y50 to 57 27 | X/YDO to D7 43 | X/Y150to 157 ) 59 |[X/Y1DO to 1D7

12 | X/Y58 to 5F 28 | X/YD8 to DF 44 | X/Y158to 15F| 60 |X/Y1D8to 1DF

13 X/Y60 to 67 29 X/YEO to E7 45 X/Y160 to 167 | 61 X/Y1EO to 1E7

14 | X/Y68 to 6F 30 | X/YE8 to EF 46 | X/Y168to 16F] 62 |X/Y1E8to 1EF

15 X/Y70 to 77 31 X/YFO to F7 47 | X/IY170t0 177 63 |X/Y1FOto 1F7

16 X/Y78 to 7F 32 X/YF8 to FF 48 | X/Y178 to 17F ] 64 ([X/Y1F8 to 1FF

* In the case of the A2CCPUC24(-PRF), station numbers 61 to 64 (X/Y IEO to X/Y [FF) are
used for the computer link.
No station number of a remote 1/0 unit or remote terminal unit should be the same as a
computer link station number (61 to 64 inclusive).
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(2) Relationship between occupied number of points and station numbers

(a) 1/0 modules and remote terminal modules which have 8 or more 1/O
points occupy station numbers to be assigned to several stations;
station numbers to be occupied are consecutive.

The station number occupied by one module cannot be set for other
units.

For the number of stations to be occupied by an I/0 unit and remote
terminal unit, see Section 2.3.1.

(b) Station numbers to be assigned to I/O units and remote terminal
units must be consecutive.

When a unit which has more than 8 1/0 points is used, the station
number of the next unit must be assigned by skipping the number
of stations corresponding to the occupied stations.

| Accopu |
8-point I/O 8-point I/O
station | | u “'t | unit Station
number : 14 1 stations 1 station number : 1
occupied occupied
32-point 1/O 32-point 1/0
unit unit
Station number : 6 ""Z-stations 4 stations Station number : 2
{occupies ) ) {occupies
stations 6 to 9) occupied occupied stations 2 to 5)
Remote terminal unit
4 stations occupied

Station number : 10
{occupies stations 10 to 13)

Fig. 4.5 Example of Station Number Setting

POINTSI

(1) If the same station number is set for two or more stations, input or
output error might occur.
When setting station numbets, take the number of stations to be
occupied by each module so that the same station number will not be
used by more than one station.

(2) If any station number is skipped, the skipped station number becomes
a faulty station, M9061 is turned ON and an error code is stored in
D9061.

The ERR LED on the front of the A2C is turned ON.
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4.7 Handling Instructions

This section gives handling instructions from unpacking to installation of the
A2C units.

(1) Since the case, terminal block connector, and pin connector of the unit
are made of plastic, do not drop them or subject them to mechanical
shock.

(2) Do not remove the printed circuit board of any unit from its case.
Removal may cause board damage.

(3) Tighten the unit mounting screws and terminal screws as indicated

below.
Tightening Torque Range
Screw Necm (Kgecm) [Ibsinch]
Unit mounting screw (M4 screw) 78.4(8)[6.93] to 117.6(12)[10.39]
Unit terminal block terminal screw (M3.5 screw) 58.8(6)[5.2] to 88.2(9)[7.79]
Power supply unit terminal screws (M3.5) 83(8.5)[7.37] to 113(11.5)[9.95]

(4) Use M4 mounting screws between 10 mm (0.4 in.) and 14 mm (0.56 in.)
long.
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4.8 Names of Parts and Settings
This section describes names and settings of parts of the A2C.

4.8.1 Names and settings of parts of the A2CCPU, A2CCPU-DC24V and A2CJCPU(S3)
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Name

Function

(1)

RUN key switch

« RUN/STOP
¢ RESET

«L.CLR

: Used to reset the hardware.

1 Used to start/stop running a sequence program.

It resets an error which occurred
during operation, and initializes the operation.

1 Used to clear (turns OFF or sets to 0) the device in the latch and

non-latch ranges which are set by parameters.

Clear latching according to the following procedure:

(1) Turn the RUN key switch from STOP to L.CLR several times
to let the "RUN" LED flash.

(2) Turn the RUN key switch from STOP to L.CLR again.

(3) The "RUN" LED goes OFF, and latching is cleared.

2)

Indicator
LEDs

"POWER"
LED

5 VDC power supply status indicator LED

«ON

« OFF

: The 100/200 VAC or 24 VDC is supplied to the A2C, and

converted into 5 VDC correctly.

: The 100/200 VAC or 24 VDC is not supplied to the A2C.

Or, the supplied 100/200 VAC or 24 VDC is not converted into 5
VDC correctly.

"RUN" LED

A2C run status indicator LED

« ON

« OFF

o Flash

: A sequence program operation is being executed with the RUN

key switch set in the "RUN" position.
(This LED remains ON if an error occurs, which permits the
sequence program operation to continue.)

: This LED goes OFF if any of the following conditions exists:

eThe 100/200 VAC or 24 VDC is not supplied to the A2C.
eThe RUN key switch is in the "STOP" position.
*A remote stop or remote pause signal exists.

: This LED flashes if either of the following conditions exists:

*An error, which stopped the sequence program operation, has
been detected by self-diagnosis.
sLatching is being cleared.

"ERROR" LED

Self-diagnosis error detection status indicator LED

+ ON

» OFF
s Flash

: An error has been detected by self-diagnosis.

(This LED remains OFF when an error for which the indicator
LED setting is OFF in the LED indication priority setting is
detected.)

Or, the MINI-83 link is faulty.

: Normal

1 The annunciator (F) is set ON by the sequence program.

MELSEC-A




4. CPU UNIT

No. Name Function
(2) | Indicator Data transmission status indicator LED (transmission to 1/0 modules
LEDs and remote terminal modules)
* ON : The A2C is transmitting data to an 1/O module or remote terminal
module properly.
"SD" LED )
* OFF : This LED goes OFF if any of the following conditions exists:
eThe A2C does not transmit data to an 1/0 module or remote
terminal module.
s|nitial data or initial program error.
*A2C hardware fault
Data receiving status indicator LED (receiving from 1/O modules
and remote terminal modules)
« ON : The A2C is receiving data from an /O module or remote terminal
module.
"RD" LED « OFF : This LED goes OFF if any of the following conditions exists:

*The A2C does not receive data from an I/O module or remote
terminal module.

eDisconnected cable to RDA or RDB or improper connection.

eHardware trouble of the A2C, |/O module and/or remote terminal
module.

(8) | Terminals for connection to |e The terminals used to connect cables for communications with remote modules.
remote modules

SDA : Connected to the RDA of the next station.

SDB : Connected to the RDB of the next station.

SG : Connected to the SG of the preceding and next stations.

RDA : Connected to the SDA of the preceding station.

RDB : Connected to the SDB of the preceding station.

SLD . The shield of the shielded twisted-wire pair cable is connected.

The following diagram shows the connections of the cables to the remote modules.

* Connect both ends of the
shield of the shielded
Shielded twisted-  twisted-wire pair cable to
wire pair cable  the SLD terminal.

Remote module Remote module

A2C chve | SEND cove | SEND

SDA :&‘—ﬁ: RDA | SDA &_%: RDA | SDA

SDB o ] SDB | SDB [/~ | SDB | SDB

SG ———+— 8G | SG [T———— SG | sG |

RDA |- Sb | — \*Shieldz; sto| — |{]i i
048 1 Lpelsoav | w24V MY | X
SLD !tj L2V 246 | -24G -24G | -24G i; .
FG __J_.| —L FG | — —£ FG — b ' !
== ——— =1
[

* The output terminal to tell MINI-S3 link line troubles and self-diagnosis errors to

(4) | ERR terminal the operator.

(5) | Power input terminal + The power input terminal used to connect the 100 VAC or 200 VAC power supply.

» Used to set the voltage to the power input terminal.
When 100 VAC is applied: This terminal short-circuits the circuit between it and
the input terminal with the attached jumper.
When 200 VAC is applied: This terminal opens the circuit between it and the
input terminal.

Operating voltage switching
terminal

(6)

7) |La terminal * Used to ground the power filter.

e Has an electric potential half the input voltage.
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No. Name Function

(8) | FG terminal * The grounding terminal connected to the shielding pattern on the PC board.
(9) | Power input terminal » The power input terminal used to connect the 24 VDC power supply.

(10) | Memory protect switch » The switch used to protect the data in the user memory area from being

rewritten (memory protect) due to wrong operation of peripheral devices.

» Data of 20k bytes from the head of the memory area can be protected by this

function.
To set memory protect To cancel memory protect

Memory Memory
protect protect

g switch LT switch

i Lo

— B 9

sw Sw

Memory selection switch * The switch used to set the type of memory (A2C’s internal RAM memory or EP-

ROMY) in which programs will be stored.
* Set the switch in the OFF position to use internal RAM memory.
¢ Set the switch in the ON position to use EP-ROM.

Memory selection switch setting
To use internal RAM memory To use EP-ROM
Memory Memory
protect protect
[s1” switch Cet” switch
=z —
[e]
SW sw

* The socket used to install EP-ROM.

(1 For details on installing a memory, see Section 6.1.

Memory connection socket

~—

* The connector used to connect the battery connector.

(12) | Battery connector For details on connecting the connector, see Section 6.2,
(13) Batter e The battery used to retain data, such as programs, devices in the latch range,
y and file register data.
For details on connecting the battery, see Section 6.2.
(14) | RS-422 connector » The connector for peripheral device connection.

* Used to write/read, monitor, or test a program using a peripheral device.
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4.8.2 Names and settings of parts of the A2CCPUP21/R21

This section describes names and settings of parts of the A2CCPUP21/R21
MELSECNET data link system.

The module has the same terminals, battery, RS-422 connector, and memory
protect switch as the A2CCPU.

For details of these parts, refer to Section 4.8.1.

(15) (1)

3] wr MELSEC 1]
TR, —y il
R
ol |
{ﬁé ‘ H il MTESH
é £ ™
Il
e
o A:: g (3) to (8)
™ >/
] M)
o] ey
e
o
i
[ha— P
| (19) (11)
[ /
™ -~
. - == (]
:@E—ﬁ i i S (10) e ANEIESEC@
[F.3 ] AN MR
(16) A2CCPUP21 (12) g
MITSUMESHI
(13) L=
-
T L
2 -
3 ||
o 9 —
(1 03 |,
/ cg e | ‘_‘}—"”“”
e
] o/ [ ~~ e
ltl‘ﬁ ? :ﬂ' m Aasccry mey ||~
MITSUBS RI \

=a5=m
e RS

] View inside cover
| (14)
S (3) to (8)

P L“J Li!; i § H

t: J * The parts (1), (3) to (8), (10) to (14) are the same
@ o wm o wo — @ as those of the A2CCPU. Refer to Section 4.8.1.
ST T ry |
A2CCPUR21




4. CPU UNIT

No. Name Description
Indicator LEDs LEDs for indicating A2CCPUP21/R21 operation status and errors
LED Name Description LED Name Description
Comes ON when the data link is . Comes ON when the power is
LRBUN[O O|POWER L AN normal. 1 POWER turned ON.
LSD O O|RUN Comes ON when the RUN ke
5 . . . . y
c LrRo |0 O|ErROR L. 8D Remains ON while data is sent. 2 RUN switch is in the RUN position,
O O|sD MIN] ) —
Remains ON while data is . Comes ON when a PC CPU error
2 CRC (O O|RD L.RD received. 3 ERROR ocours.
OVER|O O - . - .
0 ABIF|O © Not used (always OFF) 4 SD Remains ON while data is sent in
R TVE|O O the MININET.

DATA |O O|F.LOOP CRC Comes ON when a code check “5 RD Remains ON while data is
UNDER |0 O|CPURMW error oceurs. received in the MININET.
F.LOOP |O O OVER Comes ON when a data entry
R.LOOP |O C delay error occurs.

21 8 8 ;g AB. IF Comes ON when data is all *1".
40 040 TIME Comes ON when a time-out
BlO O oceurs.
(15) h—
Comes ON when the forward loop
Cormes ON when a receive data serves as the data receiving line,
DATA error occurs. F.Loopr ot goes OFF when the reverse
loop is used for it.
Comes ON when a send data error Comes ON during communications
UNDER ocecurs. CPUR/W with the PC CPU.
Comes ON when a forward loop
F.LO0P receive data error occurs.
Comes ON when a reverse loop
R.LOOP receive data error occurs,
1 10 . .
. . , Indicate the figures at the ten’s
2 Indicate the figures at the one’s 20 digit of the station numbers in
digit of the station numbers in BCD codes.
4 BCD. 40
8
* Refer to Section 4.8.1 for LEDs from *1 to *5.
* The LEDs other than *1 to *5 indicate the operation status of the MELSECNET
data link. For details, refer to the MELSECNET (ll) Data Link System Reference
Manual.
Connectors Connectors for connecting optical fiber cables
* Connect the cables as illustrated below:
(16) A IN  OUT IN  OUT IN  OUT
f I_K C T T LT [ LT L1
IN ouT,
Reverse loop Reverse loop
Sen receive
rF:Cr;\ire;d loop ;orr‘v(\{ardloop - .
Master station Equipment No.1 Equipment No.2
Connectors Connectors for connecting coaxial cables
e Connect the cables as illustrated below:
(17) /
N R-SO OUT R-AD
Reverse Reverse
foop send {oop receive
INF-RO OUT F-SD
o Sadaive | | foaing
Master station Equipment No.1 Equipment No.2
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No. Name Description
Mode select switch « By switching mode, the following functions are available:
MODE Setting Number Name Description
0 Online Automatic return is set during normal operation.
1 Online Automatic return is not set during normal operation.
2 Oftline The host station is disconnected.
A test is performed on the forward loop lines of the whole data
3 Test mode 1 link system.
4 Test mode 2 A test is performed on the reverse loop lines of the whole data
link system.
(18) 5 Test mode 3 . .
A test is performed on the line between two connected stations.
6 Test mode 4
A test is performed by the A2CCPUP21/R21 alone on the
7 Test mode 5 hardware including the send/receive lines of the sending system.
8 —_— Not used
9 —_— Not used
Ato C —— Not used
DtoF R Not used

For details of operations in the test modes, refer to the MELSECNET and
MELSECNET/B Data Link System Reference Manual.

Station humber setting Station number setting switches
switches
o Station numbers from 00 to 64 can be set.
STATION No. . . o .
X10 * The "X10" switch is to set the ten’s digit of a station number.
N e The "X1" switch is to set the one’s digit of a station number.
(19) a@@
‘0 » To use a station as the master station, set "00".
X1 s To use a station as a local station, set between "01" and "64".
xS p
=(ofs
58




4. CPU UNIT

4.8.3 Names and settings of parts of the A2CCPUC24(-PRF)

This section describes names of parts of thé A2CCPUC24(-PRF) computer
link and switch settings.

The A2CCPUC24(-PRF) has the same terminals, battery, RS-422 connec-
tor, and memory protect switch as the A2CCPU.

Refer to Section 8.4.1.
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No. Name Functions and Settings
(20) | Indicator LEDs Initial
Lan |0 O | rowes LED Name LED Indication When LED Is ON When LED Is OFF stlz_altEeDof
—S8D [O O | RUN o R |
R omputer link norma " .
ap | 0 O | ERROR L-RUN operation The computer link is normal. | Error ON
O O | sb . .
RSPA5E (Y] SD R8-232C send state Flashes while data is sent. OFF
NEU |O O | AD R
ack |0 0 S RD RS8-232C receive state Flashes while data is received. OFF
|
. 2 g Transmission sequence ENQ has been
—NAK O O | BN 3 | NEU | RS-232C neutral initial state (waiting for ENQ) | received. )
—NEU{O O |PB 2
ack |0 o | RO RS-232C] | C | ACK | RS-232C ACK After sending ACK After sending NAK OFF
AS-422 NAK | © O | sio—] NAK [ RS-282C NAK After sending NAK After sending ACK OFF
RS-488
8D |O O | CN NEU | Rs-422/485 neutral Transmission sequence ENQ has been N
initial state (waiting for ENQ) | received.
L—RD |O O |PB mez | QR
cruaw |0 o | pro | IBesssl | $ 7 | Ack | Rs-422485 Ack After sending AGK After sending NAK | OFF
B10 O slo— gg NAK | RS8-422/485 NAK After sending NAK After sending ACK | OFF
B0 © 52 sb R$-422/485 send state Flashes while data is sent. OFF
pz 1O O | PAT
RD RS8-422/485 receive state Flashes while data is received. OFF
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No. Name Functions and Settings
{20} | Indicator LEDs Initial
LED Name LED Indication When LED Is ON When LED Is OFF State of
LED
- . Flashes during communications with CPU. (Comes
CPU R/W Communications with CPU ON when not in communication.) ON
lﬁaud rate (BPS) 300 600 1200 | 2400 ; 4800 | 9600 |19200] The
LED for
BO OFF ON OFF ON OFF ON OFF | the set
baud
B1 Baud rate setting OFF | OFF ON ON OFF | OFF ON rate is
ON.
L. AUN [O O | POWER B2 OFF | OFF | OFF | OFF ON ON ON
r §D|O O|RUN
e Access that was
RD [0 O|ERROR Result of cati prohibited was made by
of communications th ter link whil
RS-232C - g o !:u['),\ (Vi) f | ON | between RS-232C and the OPU was running. | Normal OFF
0 CPU ’
ACKIO O ? * Accessing the CPU is not
L nak |0 ol Cn i normal.
”N(E:U g o :{:0 R3.232C é P/S 2(:‘:(—).?320 parity/sum check Parity/sum check error Normal OFF
ACK|O O
RE-422 o
RS-485 NAK10 O 8io PRO | R8-232C protocol error Communication protocol Normal OFF
sb|oo|GN error
L RD(OCO|PS RS-422 SIO | RS-232C SIO error Overrun/framing etror Normal OFF
CPU RW(OC O[PRO RS-485
® Access that was
B0 O8I0 . prohibited was made by
Bi|o O Result of communications the computer link while
82 |0 o|PRT . C/N ge;tgeen RS-422/485 and the CPU was running. Normal OFF
88 * Accessing the CPU is not
| normal.
44
g g P/S ?hsegsgigrs parity/sum Parity/sum check error Normal OFF
PRO | R$-422/485 protocol error | Communication protocel Normal OFF
Slo RS-422/485 SIO efror Qverrun/framing error Normal OFF
PRT . R ins ON duri int
- Printer message output mz;":;;z outpulﬂmg printer Normal OFF

The indication and function indicated by *1 in the above table is peculiar
to the A2CCPUC24-PRF.

(1) The right side LEDs from RS-232C C/N to RS$-422/485 S10 come ON
when an error occurs.
Since the ON/OFF states of the C/N to the S10 are stored at buffer
memory address 101H, the states can be confirmed by the sequence
program by reading them with a FROM instruction from the CPU.

(2) Once the LEDs from RS-232C C/N to RS-422/485 S10 come ON, they
remain ON even after the normal state has been restored.

To turn them OFF, a request to turn them OFF must be sent to buffer
memory address 102H through a TO instruction from the CPU,

(3) The initial state of LED means the state when turning ON the power or
resetting the module.

(4) The right side LEDs from "POWER" to "RD" are the same as those of
the A2CCPU. Refer to Section 8.4.1.
The states indicated by * vary according to the switch setting.
Refer to the following table.

Mode Setting 1to 4 5to8 9 AtoD F
Main Channel Sefting | pg.p30¢ RS-232C RS-232C Re.panc | RS-422 RS-232C
e RS-422/485 | Rs-422/485 | Rs-422/485 RS-485 | RS-422/485
R$-232C-NEU ON OFF OFF oN OFF OFF
RS-422/485-NEU OFF ON OFF OFF ON ON
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No. Name Functions and Settings
(21) | RS-232C connector * The R8-232C connector for connection to computer or printer
Abbre- Signal Direction
Zi:. via(t)i?n Signal Name Comput$er Link
Signal External Device
1 CcD Receive carrier detection T
2 RD{RXD) | Receive data
3 SD(TXD) Send data —
4 DTR(ER} | Data terminal ready .
5 SG Signal ground —
6 DSR(DR) | Data set ready e
7 RS(RTS) | Request to send _—
8 CS(CTS) Clear to send —

R8-232C connector specifications

For details of signals, refer to the Computer Link/Multidrop Link Module User's Manual (Computer Link
Function/Printer Function).

(22) | Rubber cap * The cap used to pull the cables from the R$-422/485 terminal block in the module.

¢ Make a cut in the cap before using it.

(23) | Station number setting switches (1) Set station numbers between 0 and 31. (Do not use numbers 32 and up.)

(2) The "X10° switch is to set the ten’s digit of a station number.

X10 (3) The "X1" switch is to set the one’s digit of a station number.
9 § 4 (4) Set station numbers between 0 and 31. Each number must not be used more than once. Stations need
o - not be numbered sequentially from the first to the last connected to the computer. Some numbers can be
skipped.
@s
Vi 0 © (5) Example of station number sefting:

A2CCPUC24(-PRF)

0 il

Il M

Station 0 Station 1 —_—————— b Station 31

[ =]

]
i

@ Computer

©:
!

~
o

&
e

The switches are factory-set to 0. PO ] NT I

Do not assign a same number to one or more stations. If
such a setting is made, communications data will be de-
stroyed when data link operation is executed.
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No. Name Functions and Settings
(24) Mode setting switch Setting Setting
Position Remarks
Number RS-232C RS-422/485
0 Unusable
1 Protocol 1 mode No-protocol mode
2 Protocol 2 mode No-protocol mode These positions are used to print out the
data in the no-protocol area of buffer
3 Protocot 3 mode No-protocoi mode memory by connecting two separate
computers to the RS-232C and RS-
4 Protocol 4 mode No-protocol mode 422/485 interfaces or a printer to the no-
protocol mode interface.
5 N | mod P 1 q The RS-232C and RS-422/485 interfaces
MODE o-protocal mode rotocol 1 mode operate independently, but the
transmission f tis th .
6 *1 No-protocol mode Protocol 2 mode @ \ssion format is the same
189
[ -7 7 1 No-protoco! mode Protoco! 3 mode
] <
- (@) 8 M No-protocol mode Protocol 4 mode
-2}
> @D This setting position is used to write data
4L o 3 9 No-protocol mode No-protocot mode sent from a computer to all stations, or
data from a station to a computer.
These switches are factory-set to *0". A Protacol 1 mode Protocol 1 mode
These positions are used whena 1 : n-
B Protocol 2 mode Protocol 2 mode station computer link configuration is
adopted. The RS-232C and the RS-
(o] Protocol 3 mode Protoco! 3 mode 422/485 interfaces function as a pair.
D Protocol 4 mode Protocol 4 mode
E Unusable
This position is used to check the
F For self-loopback test A2CCPUC24(-PRF) to see if it functions

properly without connecting a computer.

Regarding the A2CCPUC24-PRF, pay attention to the following point:
The modes indicated by *1 (5 to 8) must be set when using the printer function.
The RS-422/485 interface functions as an independent computer link.
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No. Name Functions and Settings
{25} T et ificati ti . . Position and Setting
S;va“ncshrzlssswn speciiication setting Switch No. Setting ltem C P
ON OFF
Baud rate (BPS) | 300 | 600 | 1200 | 2400 | 4800 | 9600 | 19200 L;’Lﬁ
sWid o OFF | ON [OFF [ ON [ OFF | ON |OFF [ ON | © o
Transmission
SW sSWi2 speed OFF | OFF | ON | ON | oFF | oFF | oN | ON
11 [— | (baud rate)
12 . SW13 OFF | OFF | OFF | OFF | OoN | oN | ON | ON
138 — | SW14 Data bit 8 bits 7 bits 0 o
14 | — |
15 j— | SWi15 Parity Checked Not checked o] o
16 — SWi6 Even/odd parity Even Odd [¢] (6]
17 [ |
18 — SW17 Stop bit 2 bits 1 bit @) o
(LR — SWi8 | Sum check code Added Not added o | x
20 3 m
SW19 Main channel RS-422/RS-485 RS-232C o X
.To“;f:? switches are factory-set to sSW20 | Write during RUN Enabled Disabled o X

C: Computer mode

P: Printer mode

{1) Transmission specification setting (SW11 to SW17)
The same specifications must be set for both the RS-232C interface and the RS-422/485 interface. The
interfaces cannot be set with different transmission specifications.
When setting the baud rate, do not use the "unusable” combination (SW11, SW12, and SW13 are all ON).
If used, the RUN LED will go OFF, and all operations will be disabled.

(2) Sum check setting (SW18)
When a computer link uses a dedicated protocol, this switch is used to set whether a sum check code
should be added to the end of a text.
Refer to the Computer Link Module User's Manual for text formats and sum check codes when this switch
is set to ON.

(3) Main channel setting (SW19)
The main channel means the connector (interface) to which a computer link is connected. The main
channel setting is valid only when the mode setting switch is set to a position between "9" and "D*. In any
mode other than the above, this switch may be in ON or OFF position.

When the main channel setting is valid, data flows as described below:

The data received by the main channel is sent automatically by the sub channel, and the data received by
the sub channel is sent automatically to the main channel.

When the mode setting switch is set to a position between "9* and D", the commands to request process-
ing from other stations to the self-station are valid only when they are received by the main channel.

The A2CCPUC24(-PRF) executes the requested processing and sends processing result to the main
channel.

A2CCPUC24(-PRF) A2CCPUC24(-PRF)

| RS-232C : ps-232c
| -
CcPU cPU T
| | —Hi—»
| | A
Data flow Data flow
[ RS-422/485 | RS-422/485
| |
| |
L I

When the main channel is RS-232C When the main channel is RS-422/485

(4) Write during RUN enabled/disabled setting (SW20)
When a computer link uses a dedicated protocol, this setting enables/disables the CPU to execute the
processing requested by an externai device when the CPU is in the RUN state.
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No. Name Functions and Settings

(26) | Terminal resistance setting pins The terminal resistance must be set with the two terminal stations when connecting link cables.
TXD: Send side
RXD: Receive side

A: RS-422

B: RS-485

C:  Open (no terminal resistor) ..... Factory setting

Example of terminal resistor setting pins

RS-232C
wl |- |

f Station 0 Statjon t Station 2 Station 3
Setting bi A2CcCPUC24 A2CCPUC24 A2CCPUC24 A2CCPUC24
e ';9 pin (-PRF) (-PRF) (-PRF) (-PRF)

RXD ¢t |:‘ RS-422 RS-422 RS-422

Setting Pin
These pins are factory-set to *C*.
Station No. TXD RXD
] A C
1 Cc Cc
2 C Cc
3 o] A
(27) | RS-422/485 terminal block * The RS-422/485 terminal block to connect a computer or another A2CCPUC24(-PRF).
* M3.5 screws are used to fasten cables.
st | SO,
A.bb_re- 7 Note
viation Computer
SDA E—— Send data
SDA SDB RDA RDB SG FG
SDB - Send data
® ® @ ® @ ® RDA - Receive data
RDB - Receive data
SG - Signal ground
FG - Frame ground

R$-422/485 terminal block specifications

SDA

Bl B

Send data + TXD[y 9] l
- [e20] [Fiod
sDB
‘Iﬁ
+
PR

RDA

Receive data

RDB

RS-422/485 function block diagram
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4.9 Latch Clear Operation

To execute a latch clear operation by using the RUN/STOP switch, follow the
procedure given below.
When a latch clear operation is executed, the devices in the non-latched
range are also cleared.

(1) Turn the RUN/STOP switch from the "STOP" position to the "L.CLR"
position several times, so that the "RUN" LED starts flickering at a high
frequency (ON for approximately 0.2 seconds and OFF for approxi-
mately 0.2 seconds).

This indicates that the unit is ready for the latch clear operation.

(2) After the "RUN" LED has started high-frequency flickering, turn the
RUN/STOP switch once more from the "STOP" position to the "L.CLR"
position; the latch clear operation will be completed and the "RUN" LED
will go OFF.

To cancel the latch clear operation part way through, either turn the
RUN/STOP switch to the "RUN" position to set the A2C to the RUN
status or turn it to the "RESET" position to reset operation.

A latch clear operation can also be executed by using the GPP function.

For example, an ABGPP can be used to execute a latch clear by using the device memory all
clear test function in the PC mode.

For detailes on the operation method, refer to the GPP functiion Operating Manual.
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5. POWER SUPPLY UNIT

This section describes the power supply units for the A2CJCPU(S3), A2C I/O
units, remote terminal block /O units, and remote connector [/O units.

5.1 Specifications

The power supply unit specifications are tabled below:

Type AB6PC I A2CJ66P

Input power supply 100 to 120 VAC/200 to 240 VAC (85 to 132 VAC/170 to 264 VAC)

-15t0 +10 %

Input frequency 50/60 Hz + 3 Hz

Max. input apparent power 110 VA or lower

Intush current 20 Ap/20 Ap max. 8 ms.

Rated output current’’ 24VDC+5% 0t0 0.6 A 0to 0.6 A

Overcurrent protection ? 24 VDC

Inverted L-type drooping
characteristic

Inverted L-type drooping

125A% 20%
] characteristic

2A*+30% ]

Overvoltage protection® | 24 vDC 35VDC + 10 %

Efficiency 65 % or higher

Insulation withstand voltage Between primary and 24 VDC

Noise immunity 1500 VAC, IEC 801-4, 2KV

Power indicator

Power LED indicator

Terminal screw size

M3.5x 7

Applicable wire size

AWGE16 to 22

Applicable tightening torque

83 to 113N {B.5to 11.5 kgecm}

External dimensions mm {inch}

170 x 64 x 80 (6.7 x 2.5 x 3.2)

166 x 50 x 55 (6.5 x 2.0 x 2.2)

Weight kg (Ib) 0.66 (1.45) 0.3 (0.66)

Allowable momentary power failure period 20 ms max.

POINTS

*1 The rated output current varies according to the ambient tempera-
ture, as shown below:

Rated output current (A)

Ambient temperature (°C)

*2 If a current larger than that stated in the specifications flows in the
24 VDC circuit, the overcurrent protection function breaks the circuit
and stops the system. The LED indicators of the power supply unit go
OFF due to the voltage drop.

When the overcurrent protection function has been actuated, first
eliminate the cause - for example: insufficient current capacity or
short circuit - and then start up the system again. When the current
value is normal, the system will execute an initial start.

*3 When an A66PC is being used and an overcurrent of 31.5t0 38.5V
is applied to the 24 VDC circuit, the overcurrent protection device
shuts down the circuit and stops the system.

The power supply module’s LED indicators go OFF. To restart the
system, switch the power ON after it has been OFF for about three
minutes; the system will start up by executing an initial start.

If the system fails to start up and the LED indicators remain OFF, the
power supply unit has to be replaced.

5-1
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5.2 Part Identification

The names of the parts of the power supply unit are indicated below.

(AB6PC only)

AB6PC
© T 1
Jﬂﬂ@l@@@ Auerc //(1) A2CJ66P "
POWER 14 |
{ A
o] roven &
MITSUBISHI
MELSEC A2CJeer
MITSUBISHI
INPUT QUTFUT
I e - A
N S A )
——h::'"ﬂ: - (2) w ‘\r I‘
ol - AT @ @6 (©)
L 21| &
AT 7(3)
SHORT ACToOY || _ _ 3! T
OPBIAGMVL:———‘:‘//
o e
I e o
r===1
veav| |1 | - (6)
ouTRUT Ir“““1"/d/7'
ocg| ! 5{4/
| te==~=4 =
L — O
No. Name Function
(1) "POWER" LED LED that indicates the 24 VDC power supply.
5 Power input Terminals. to which the AC power supply (100 VAC or 200 VAC) is connected.
2) terminals
Input voltage These terminals allow use of sither a 100 VAC or 200 VAC power supply. To input 100
switching VAC, establish a short circuit between the terminals (SHORT 100 VAC) by using the
terminals shorting chip provided as an accessory. To input 200 VAC, do not short these terminals

(OPEN 200 VAC).
The consequences if the input voltage switching terminal setting does not match the
actual power supply voltage are tabled below: make sure that the setting is correct.

MELSEC-A

Power Supply Voltage

100 VAC 200 VAC

Set to 100 VAC
(Input voltage switching
terminals shorted)

The power supply unit is
destroyed (the CPU
remains unaffected).

Set to 200 VAC
(Input voltage switching
terminals open)

The power supply unit will
function normally but I/O
units will not operate.

LG terminal

Grounding for the power filter. Has half the potential of the input voltage.

FG terminal

Ground terminal connected to the shielding pattern on the printed circuit board.

24 VDC output
terminal

Used to supply 24 VDC to the A2CJCPU, A2C |/O unit, etc.
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6. MEMORY ICs, BATTERY, CABLES AND DIN ADAPTER

6.1 Memory ICs

This section describes specifications, handling instructions and installation
of the memory ICs used in the A2C,

6.1.1 Specifications

Table 6.1 shows specifications of the ROMs to be installed to the program
memory sockets of the A2C.

Table 6.1 Memory Specifications

Type
4KROM 8KROM 16 KROM

Item

Memory

specifications EP-ROM (only read is possible)

Memory capacity 8 k 16 k 32 k

(bytes) {(Max. 2 k steps) (Max. 8 k steps) (Max. 8 k steps)
Structure 28-pin IC package 28-pin IC package 28-pin IC package
Remarks Make sure the correct installing direction

6.1.2 Handling instructions

This chapter gives the handling instructions from unpacking to installation
and also the nomenclature and setting of various conditions,

(1) When loading the memory into the socket, press the memory securely
against the socket and then lock it with the lever. After loading, make
sure that the memory is flush with the socket.

(2) Never place the memory on metal, which may allow current flow, or on
an object which is charged with static electricity, such as wood, plastic,
vinyl. fiber, cable, and paper.

(8) Do not touch the legs of the memory. Also, do not bend the legs.

(4) When mounting the memory, be sure to fit the memory the right way
round as indicated on the socket. If reversely installed, the memory will
be damaged.
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6.1.3

Installation

M

(2)

(3)

How to hold

Hold the memory IC as shown in Fig.
6.1 so that fingers may not touch the
memory leads. If touched, the memory
may be destroyed by static electricity or
leads may be bent and cause incom-
plete contact.

Installing direction

Install the memory IC into the direction

marked on the memory socket matching
the notch position. [f installed in wrong
direction, the memory will be destroyed
when the A2C is turned on.

Procedure

MELSEC-A

Fig. 6.1 How to Hold

EP-ROM
installing direction

CLOSE

Wé(@

Fig. 6.2
Installing Direction

(a) Set memory type with the memory selection switch.

1) Sequence programs stored in the user memory area in the A2C -

is used : OFF
2) EP-ROM is installed : ON
(b) Install the EP-ROM.

Match the notch mark on the ROM socket with the notch of the

EP-ROM.

After installing the EP-ROM, cover it with the masking tape supplied

with the ROM.
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6.2 Battery

This section describes specifications, handling instructions and installation
of the battery used in the A2C.

6.2.1 Specifications

Table 6.2 shows specifications of the battery used to retain memory stored
if power failure occurs.

Table 6.2 Battery Specifications

Type
A6BAT

Item
Normal voltage 3.6 VDC
Guaranteed life 5 years
Application For IC-RAM memory backup and power failure compensation

function
External dimensions
mm (in) 216 (0.63) x 30 (1.18)

For the battery directive in EU member states, refer to Appendix 6.

6.2.2 Handling instructions
(1) Do not shortcircuit.
(2) Do not disassemble.
(3) Do not throw into flames.
(4) Do not heat.

(5) Do not solder its terminals.
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6.2.3

Installation

Battery lead connector is disconnected from the battery connector on the

A2C board to prevent discharge during transportation and storage.

Before starting the A2C, plug the battery connector into the battery connector

on the A2C board.

T

— -

N ]
64K [0[—l16%
Red lead
Blue lead
/ \
Board connector Battery lead connector

Battery
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6.3 Cables
This section describes the specifications recommended for the cables used
for the A2C.
(1) 5-core flat cables
Used to connect the A2C system modules arranged side by side. The
cables are used for data communication and supply of 24 VDC. Table
6.3 shows specifications of 5-core flat cables.
Table 6.3 Specifications of 5-Core Flat Cables
Type A2C-005 A2C-C007
Connectin . .
dictaraad 0 to 34 mm (1.34 in) 0 to 54 mm (2.13 in)
Allowable current 2A
Corjductor 0.005 Q or less
resistance
Insulation
resistance 16 MQ/km or over
Withstanding 1500 VAC (1 minute)
voltage
/
[ ol
sbA =3 l i RDA
Shape sa _ o AIS sa
spB 21 = —L < RDB
v2av 21 F— LG vav
246 =21 1 { T 24a
(2) Shielded PVC cables
These cables can be used for data communications and 24 VDC power
supply in an A2C system.
The specifications, model names, etc. of the shielded PVC cables are
given in Table 6.4.
Table 6.4. Shilded PVC Cable Specifications
Model MIX3HRV-SV-SB MIX5CHRV-SV-SB
Cable type Shielded twisted-wire pair cable
Number of cores Composite 3-core Composite 5-core
Applications A: SDA, SDB/B: SG/C: 24 VDC
Distance between units Max. 100 m (328 ft)
; o . P 38 Q max./km
Conductor resistance (20°C) c 10 Q max./km
Insulation resistance (20°C) 10 MQkm or over
Dielectric withstand voltage V-min 2000 VAC
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MELSEC-A

Table 6.4. Shilded PVC Cable Specifications (Continued)

Model

MIX3HRV-SV-SB

MIX5CHRV-SV-SB

Cross section

External dimensions

¢ 7.8 mm (0.31 inch)

6 9.

5 mm (0.37 inch)

(3) Twisted-pair cables

Used for data communication in the A2C system.

Table 6.5 shows specifications of applicable twisted-pair cables.

Table 6.5 Specifications of Twisted-Pair Cables

Item

Specification

Type of cable

Shielded twisted-pair cable

Number of pairs

2 pairs or more

Connecting distance

For 0.3 mm? or less in section : 50 m (164.05 ft)

For 0.5 mm? or more in section : 100 m (328.1 ft)

Conductor resistance (20°C)

88.0 Q/km or less

Electrostatic capacity

Average 60 nF/km or less

Characteristic impedance 11010 Q

(4) Connection of twisted-pair cables is shown in Table 6.3.

Remote module

Twisted-pair cable

]

-

Remote module

s

A2C
RECEIVE| SEND

sbA | -+ RDA | spaA
sos || 508 | sos
s6 k—+—— sa | sa
RDA S s —
RDB i— I +24 V | 424V
sto HILI ] 246 [ -24 4
Fe | | !IL F6 | —

L i ' =2z oo

RECEIVE| SEND

RDA SDA

SDB SDB

SG SG ——‘

SLD — l X
+24V | +24 V i i i
-24 G | —24 G | |
FG 1] 5
|
4

Fig. 6.3 Connection of Twisted-Pair Cables
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6.4 DIN Adapter

This section describes specifications and handling instructions of the DIN
adapters.

6.4.1 Specifications

Table 5.6 shows specifications of the DIN rail adapters.

Table 5.6 Specifications of the DIN Adapter

Type )
A6DIN 1C A6DIN 2C A6DIN 3C
Item
A2CCPU, A2CCPU- A2CCPUP21/R21
. . A2C I/O unit DC24Vv unit,
Applicable unit ABBPC Special function A2CCPUC24(-PRF)
unit for A2C unit
External 174 (6.85) x 68 (2.68) | 174 (6.85) x 104 (4.09) | 174 (6.85) x 172 (6.77)
dimensions [mm (inch)] | x 10 (C.39) X 10 (0.39) X 10 (0.39)
Weight [g (Ib)] 50 (0.11) 100 (0.22) 150 (0.33)
Applicable DIN rail mgg;g;f
(IS 28 12) TH35-15Fe

The A2CJCPU has a DIN adapter incorporated into the CPU body.
6.4.2 Handling instructions

(1) Do notdrop or give hard shocks to the DIN rail adapter since it is made
of plastic.

(2) DIN rail mounting screw intervals

When using a DIN rail adapter, install a DIN rail according to the
following distance.
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(a) When installing a DIN rail TH35-7.5Fe or TH35-7.5Al

When installing DIN rails TH35-7.5Fe and TH35-7.5Al, fix the posi-
tions of mounting screws providing a distance of 200 mm (7.87in)
or less between each two screws.

Use a distance of 100 mm (3.94 in) or less to install an A6DIN3C
and to arrange modules side by side.

DIN rail
installing screw

ABDIN3C A8DIN2C A6DIN1C

DIN rail

35 mm
(1.38in)

D
N
JA

e R R B S e i

P1 P1 P2 P2

P1= 100 mm (3.94 in) or less
P2 = 200 mm (7.87 in) or less

(b) When installing a DIN rail TH35-15Fe

When installing a DIN rail TH35-15Fe, use a distance of 200 mm
(7.87 in) or less between each two screws.

Also, use the same intervals to install A6DIN3C and to arrange
modules side by side.

DIN rail
DIN rail installing screw

A6DIN3C ABDIN2C ABDIN1C

35 mm
(1.38 in)

N
Y1
Jan)
N

5 a1 O DL —
|

P2 P2 P2

P2 = 200 mm (7.87 in) or less
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6.4.3 Fixing a DIN adapter to a unit
Use the following procedure to attach the DIN adapter to each unit.

(1) A2CCPU(P21/R21), A2CCPU-DC24V, A2CCPUC24(-PRF) and special
function units

Fix a DIN adapter to an A2CCPU(P21/R21), A2CCPUC24(-PRF) or
special function units with M4 x 10 screws (attached to the DIN rail) (10
to 14 mm (0.39 to 0.55in) long).

Mounting screw

(M4 x 10)
]
DIN rail adapter @
ABDIN-2C : A2CCPU, A2CCPU-DC24V
Special function unit -
ABDIN-3C : A2CCPU(P21/R21) g

A2CCPUC24(-PRF)

A2CCPU
or special function unit

Tightening torque should be 8 to 12 kg.cm. (6.93 to 10.4 Ib-in)
(2) A2C I/O module

Fix a DIN adapter to an A2C I/O unit or a power supply unit (A66PC)
with 2 M4 screws (10 to 14 mm (0.39 to 0.55 in) long).

Tightening torque should be 8 to 12 kg.cm. (6.93 to 10.4 Ib-in)

-~ p/‘ Mounting
N screw (M4)
DIN adapter (A8DIN-1C) \‘%

A2C /O unit
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R ———— [\ EL.S E C - A
6.4.4 Mounting to the DIN rail

Use the following procedure to attach the DIN rail to each unit.

(1) Mounting procedure

After fixing the DIN adapter to the module, mount the unit to the DIN
rail as follows :

(a) Engage the hook of the adapter with the rail from above the rail.

(b) Push the unit onto the rail and fix it in position.

DIN rail
adapter hook

Unit

DIN rail

DIN adapter

J A unit mounted to DIN rail

(c) When two adapters with unit are mounted to the rail side by side
without leaving a clearance between them, a 4 mm (0.16 in) clear-
ance is allowed between the units. (See Appendix 4, External
Dimensions for dimensions of the DIN adapter.)

(2) Removing procedure

Remove the unit from the DIN rail as follows.

(a) Pull down the bottom hook of the adapter using a flat blade flat
blade screwdriver.

(b) Pull the unit away from the rail while pulling down the bottom hook.

Unit

Flat blade screwdriver

Bottom Pull to remove.
hook

6-10
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7. LOADING AND INSTALLATION

This section describes the procedures for loading and installing system
units, and gives associated precautions, in order to improve reliability and
ensure optimal performance from the system functions.

7.1 Fail-Safe Circuit

When designing the A2C system, take the following precautions in order
to prevent erroneous inputs and outputs at remote 1/O units and remote ter-
minal units.

(1) When starting up the A2C system, configure and program a circuit in
the following procedure.

(a) Switch the power supply to the remote /O unit ON. h

(b) Switch the power supply to the A2C ON. ™"

(c) Switch on the power supply to external input devices connected to
the remote /O unit.

(d) Switch the start switch ON.
(e) Switch the power to output devices ON by using the program.

(f) After checking that the power supplies to all parts of the system have
been turned ON by the program, start execution of the program that
controls inputs and outputs.

To give an example, if the power supplies in a particular system are
switched on in the following order: the external power supply for process-
ing at a DC output unit first, followed by the power supply to the program-
mable controller, the DC output unit may momentarily give erroneous
outputs.

Every effort has been made to ensure reliable performance from the PG,
but in order to eliminate the possibility of circuit failures that could dam-
age the whole system developing as a result of faults or incorrect opera-
tion, and to achieve a fail-safe system, you are advised to construct those
circuits whose failure will lead to machine damage or accidents (e.qg.,
emergency stop, protection circuits, interlock circuits) outside the PC.

An example of a design that conforms to the precautions described above,
and examples of fail-safe measures to cover the possibility of PC failure,
are given on the following pages.

*1 A circuit configuration in which the power supplies to the A2C and remote /O unit are
switched ON simultaneously is also acceptable.
To stop the system, first switch the power supply to the A2C OFF and then switch the
power supply to the remote I/O unit OFF, or switch both power supplies OFF
simultaneously.
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ISystem design circuit exampa

MC=

The procedures used to switch on the power supply are indicated below.

AC/DC system

[1]Switch the power supply ON.

[2] Set the CPU to RUN.

[3]Switch RA2 ON when establishment of the
DC power supply starts.

[4] Switch the timer (TM) ON when the DC
power supply is 100% established.

(The set value for TM must be the time it
takes for 100% establishment of the DC
power after RA2 is switched ON. Make this
set value 0.5 seconds.)

[5] Switch the start switch ON.

[6] The output devices are driven in accord-
ance with the program when the magnetic
contactor (MC) comes ON.

(If a voltage relay is used at RA2, no timer
(TM) is necessary in the program.)

I Toutput.

unit
3

I 1% | Switches the power supply
| O | to output devices OFF
i when the system stops:

AC system

Power supply

Transformer

AC/DC system

Power supply

Start switch
—i

tablished signal input

Start/stop circ\ufr\

Can be started by
turning ON of RA1,
which is the PC’s
RUN output.

/

=]
MC

=

- Stop switch

i} MC

Input unit

F————————

1

e

I
I
|
I
L

AC system

[1]Switch the power supply ON.
[2]Set the CPU to RUN.
[31Switch the start switch ON.

[41 The output devices are driven in accordance
with the program when the magnetic contactor
(MC) comes ON.

[— Output for warning
(lamp or buzzer)

—— Turned ON in RUN
status by M9039

== MC

( At emergency stops

terlock circuits for
opposing operations
such as forward and
reverse rotation, and
parts that could cause
machine damage or
accidents.

e
Transformer Transformer

DC power supply es- ;L ¥ Fuse

MELSEC-A

o

The setting for TM is
the time taken to estab-
lish the DC input signal.

Voltage relay recom-
mended

Output for warning
(lamp or buzzer)

At stops on reaching a limit

\ Interlock circuit
x Constructs external in-

Turned ON in RUN
status by M9039

MC
\ Switches the power supply
to output devices OFF
when the system stops:

At emergency stops
<At stops on reaching a limit
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(2) Fail-safe measures to cover the possibility of PC failure

Failure of the PC’s CPU and memory are detected by the self-diagnosis
function. However, if there is a fault in an 1/O control area, for example,
the failure may not be detectable by the CPU.

In cases like this, the consequences will depend on the nature of the
fault, but a situation may arise in which the correct and safe operation
of the controlled equipment cannot be assured (for example all points
may come ON or all points may go OFF).

Configure external fail-safe circuits to ensure that if the PC fails for
some reason (although it has been designed to ensure very reliable
performance) the failure will not lead to machine damage or accidents.
An example of fail-safe circuits is shown below.

ON delay timer

Internal program yoo O @

1 sec.
M9032 OFF delay timer >
f——< Y00 @ °
1 sec
External load MC

Yo1 O

YOF O—
Yoo

L_,L_,) 24vO 4

0.5 sec. 0.5 sec.

i,—\/r—
&

oV O A ®

CPU module Output unit

B A 'V‘C<>

*1 Since YOO alternates between ON and OFF at 0.5 second intervals, use a contactless
output module (in the above example this is a transistor).

*2 If it is difficult to obtain an OFF delay timer (particularly a miniature timer), construct a
fail-safe circuit using only an ON delay timer, as shown in the example on the next page.
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Construction of a fail-safe circuit using an ON delay timer only.

ON delay timer

Yoo O m

Internal program

1 sec.
*1
M9032 @ ®
|———< Y00
ON delay timer
M1
i (2 4
U1 sec.
M1
M2 T2
Y00 o——{
L"l“"l External load MC

0.5 sec. 0.5 sec. Yo1 O L
YOF O L

24vO ®
-+
ov O ! | .
24 VDC
CPU module Output unit

T1 M2: :

*1 The relay used for M1 must be a solid-state relay.
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(3) Measures against momentary power failure for the 1/0 unit

Momentary power failure of the power supply of the I/0 unit may cause
incorrect input.

(a) Cause for incorrect input due to momentary power failure

The 1/0 unit hardware converts the I/O unit power supply (24 VDC)
to 5 VDC inside the unit.

If momentary power failure occurs in the I/O unit, incorrect input
occurs if I/0 refresh is executed within duration (A) shown below
because : (Time from occurrence of external power supply OFF to
turning OFF of internal 5VDC) > (ON to OFF response time of input

unit).
ON (A)
External supply 24 VDC OFF
(for I/O unit power supply
and input external power supply) ON
OFF
Inside 5 VDC ON

Input (Xn) 1 OFF

When the input external power supply is turned off,
input (Xn) turns off after the ON-OFF response time
of the input unit.
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(b) Prevention of incorrect input

MELSEC-A

Connect the A2C, A66PC, A2CJ66P stabilized power supply and AC
input to one same power supply.

Twisted-pair cable
A2CCPU
I /0 unit
When
DC input L
is used Stabilized
power supply 1/O unit power
““““““““““““ 24 VDC supply
AB6PC/A2CJ66P
____| Input external
power supply
A2CCPU Twisted-pair cable
I .
When AG 1/O unit
input is
used Stabilized
| power fu_p_pl_y_ ] 1/O unit power
- 24 VDC supply
AB6PC/A2CJ66P
| Input external
power supply

Power Supply Wiring Example
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7.2 Installation Environment

Never install the A2C I/O units under the following environmental conditions.

Locations where ambient temperature is outside the range 0 to 55°C.

Locations where ambient humidity is outside the range of 10 and 90 %
RH.

Locations where dew condensation takes place due to sudden tempera-
ture changes.

Locations where there are corrosive gasses and combustible gasses.

Locations where there is a high level of conductive powder such as dust
and iron filings, oil mist, salt, and organic solvent.

Locations exposed to the direct rays of the sun.
Locations where strong power and magnetic fields are generated.

Locations where vibration and shock are directly transmitted to the main
unit.

7.3 Calculation of Heat Generated by the A2C System

The operating temperature inside the panel where the A2C system is in-
stalled must be kept below 55°C. It is necessary to include heat dissipation
in the design of the installing panel employing heat calculation of the system
units to be installed. In this section, the calculation procedure of average
power consumption of the A2C system is explained. Perform heat calculation
using the result of power consumption calculation.

Average power consumption

Power is consumed by the following areas.

l2av 24 VDC line N
Power I l 3 l |
supply pecia
unit Output unit Lnnﬁ? t fur);:non
uni
Relay Input current Power
Transistors (In) X E supply
Output current Inout
(louT) x Vdrop pnopvver
A2CGCPU Output (i)
current
AC (louT) AC & AC
LOAD
! bc | | | l |
I___{l___l _C_{ |___1 L__Q_|l..__l
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(1) Power supply unit

Approximately 70% of the power supply unit current is converted into
power with the remaining 30% dissipated as heat, i.e., 3/7 of the output
power is used.

Wpw = % X (l24v X 24) (W)

l24v : Average current consumption of 24 VDC power supply for
output unit internal consumption (current consumption
of simultaneous ON points)
... Not applicable when 24 VDC is supplied from outside and
the power supply unit does not have 24 VDC output.

(2) Total 24 VDC output unit power consumption (with an average number
of points switched ON)

24V is supplied to drive output devices.

W24v = |24V x 24 (W)

(3) Power consumption of output circuits (with an average number of points
switched ON)

WouT = lout x Vdrop x average number of outputs on at one time
(W)

where, lout = output current (actual operating current) (A)

Vdrop = voltage dropped across each output load (V)

(4) Power consumption of input circuits (with an average number of points
switched ON)

WIN = lIN X E x average number of inputs on at one time (W)
Where, IIN = input current (effective value for AC) (A)

E = input voltage (actual operating voltage) (V)

(5) Power consumption of the special function unit power supply is ex-
pressed as:

Ws = 124v x 24 + l1oov x 100 (W)

The sum of the above values is the power consumption of the entire PC
system.

W=Wpw + W24v + WouT + WIN + Ws (W)

Further calculations are necessary to work out the power dissipated by
the other equipment in the panel.
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Generally temperature rise in the panel is expressed as:
W .
“ua (9
where, W : power consumption of the entire PC system
(obtained as above)
A : panel inside surface area (m?)

U:e6... if the panel temperature is controlled by a fan, etc.

4..... if panel: air is not circulated.

POINT

Fans, heat exchangers of cooling units must be installed if the panel
temperature is likely to exceed 55°C.

Fans should be fitted with suitable filters and guards.




7. LOADING AND INSTALLATION

7.4 Precautions when Connecting the Uninterruptible Power Supply (UPS)

Connect the A2CCPU system to the uninterruptible power supply (UPS), while
paying attention to the followings.

Use the on-line UPS or line interactive UPS (voltage distortion of 5% or less.)
Alternatively, use the off-line system UPS, i.e., FREQUPS-F series with serial
number P or later (manufactured by Mitsubishi Electric).

Example: FW-F10-03.K/0.5K

Do not use the off-line system UPS other than above.
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8 MAINTENANCE AND INSPECTION

This section describes items for daily and periodic maintenance and inspec-
tion in order to maintain the programmable controller in the normal and best

conditions.

8.1 Daily Inspection
Table 8.1 shown the inspection items which are to be checked daily.
Table 8.1 Daily Inspection
Number Check Item Check Point Judgement Corrective Action
Check for loose terminal Screws should not be Retighten
SCrews. loose. terminal screws.
Proper clearance
; Connecting Check distance between should be provided Correct.
conditions solderless terminals. between solderless
terminals.
Check connectors of Connections should not '::,:E’;éfonr
extension cable. be loose. mounting screws.
POWER Check that the LED is On. (Off indicates an See Section
LED on. error.) 9.2.2.
RUN LED Check that the LED is On. (Off or flicker See Section
on during run. indicates an error.) 9.2.3. and 9.2.4.
ERROR g:?#ewztnt:ié“ﬁ?a': Off. (On when an error See Section
LED occurred. has occurred.) 9.2.6.
CPU unit
2 :2‘:";2“” ON when input is ON.
OFF when input is OFF. .
Check that the LED . U See Section
Input LED turns ON and OFF. (D|sp.lay, which is not as 927
mentioned above,
indicates an error.)
ON when output is ON.
OFF when output is
Check that the LED OFF. See Section
Output LED turns ON and OFF. {Display, which is not as 9.2.7.
mentioned above,
indicates an error.)
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8.2 Periodic Inspection

This section explains the inspection items which are to be checked every six
months to one year. If the equipment have been moved or modified or wiring
has been changed, also make the inspection.

Table 8.2 Periodic Inspection

Number Check Item Checking Method Judgement Corrective Action
Ambient o
temperature 0 to 55°C
Measure with When PC is used
: Ambient thermometer and . inside a panel, the
1 Qm?rlc?::nent humidity hygrometer. 10 to 90 % RH temperature in the
Measure corrosive panel is ambient
gas. temperature.
There should be
Ambience no corrosive
gases.
Measure voltage 85 to 132 VAC
across power Change supply
2 Line voltage check supply input 170 to 264 VAC power. Change
terminal of power transformer tap.
supply unit.
15.6 to 31.2 VDC
There should be
. Ingress of dust not dust or
3 gfoggétéognit or foreign Visual check. foreigh material, Remove and clean.
material in the vicinity of
the P.C.
: Connectors
Is_grt;svzastermmal Retighten. should not be Retighten.
loose.
Proper clearance
c i Distances should be
onnecting between . provided
4 o
conditions solderless Visual check. between Correct.
terminals. solderless
terminals.
Retighten
lc_gr?:zctor Visual check. r?gtngee?;%rssehould connector mounting
’ screws.
Check battery If battery capacity
status by monitoring reduction is not
5 Batter special auxiliary (Preventive indicated, change
y relays M9006 and maintenance) the battery when
M8007. Replace specified service
battery if necessary. life is exceeded.
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8.3 Replacement of Battery

M9006 or M9007 turns on when the voltage of battery for program backup
and power failure compensation reduces. Even if the special relay turns on,
the contents of the program and power failure compensation are not lost
immediately. However, if the ON state is overlooked, the PC contents may
be lost.

8.3.1 Battery life

The period in which stored data is guaranteed will vary depending on device
memory capacity to be retained or length of power failure. However, as a
preventive maintenance measure, it is recommended to replace the battery
after 4 or 5 years of use even if the total power failure time is less than the
guaranteed period.

Table 8.3 Battery Life

Battery Life (Total power failure time) [Hr]

Guaranteed value (Min) Actually(aT;y;I)led value M9006 or M9007 Turns ON

5400 13000 168

* The actually applied value indicates a typical value and the guaranteed value indicates
the minimum value.



8. MAINTENANCE AND INSPECTION

8.3.2 Replacing procedures
(1) Procedures

Use the following procedure to replace the battery.
(a) Turn off the A2C.

(b) Disconnect the battery lead connector from the connector on the
A2C board.

(c) Remove the battery from the battery holder by pressing down the
holder lug.

(d) Insert a new battery.

(e) Connect the battery lead connector with the battery connector on
the A2C board.

(f) Turn on the A2C.

(g) Check that the low battery flag (M9006) is reset. If it is set, replace
the battery again.

(2) Caution
Replace the battery within the guaranteed period specified in Table 8.4.
If it takes longer than the guaranteed period, sequence programs or

latched data would be lost.

Table 8.4 Capacitor Backup Time

Capacitor Backup Time (Minute)

Guaranteed period (MINIMUM) Under normal operating conditions (TYP)

5 15
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9. TROUBLESHOOTING

This section describes various procedures for establishing the nature of any
faults, and corrective action,

9.1 Basic Troubleshooting

System reliability depends not only on reliable equipment but also on short
down-time in the event of faults.

The basic points to be kept in mind in troubleshooting are the following three.
(1) Visual checks

Check the following points.

(a) Machine motions (in stop and operating statuses)
(b) ON or OFF of power

(c) Status of /O devices

(d) Condition of wiring (I/O wires, cables)

(e) Display states of various indicators (such as POWER LED, RUN
LED, and ERROR LED)

(f) States of various setting switches (such as extension base and
power failure compensation)

After checking (a) to (f), connect the peripheral devices and check the
running status of PC and the contents of program.

(2) Trouble check

Observe any changes in the error condition during the following.
(a) Set the RUN keyswitch to the "STOP" position.

(b) Perform reset by the RESET keyswitch. (Reset with the RESET
switch.)

(c) Turn the power on and off.
(3) Narrow down the possible causes of the trouble.

Deduce where the fault lies i.e:
(a) Inside of outside of PC.
(b) 1/O units or other units.

(c) Sequence program,
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9.2 Troubleshooting

This section explains the procedure for determining the cause of problems
and the errors and corrective actions for error codes.

9.2.1 Troubleshooting flow charts

Details for fault finding may be found as follows.

C Occurrence of error '

Is “POWER” LED OFF?

To Section 9.2.2 “Flow chart used when "POWER"

LED has turned OFF"
L

To Section 9.2.3 “Flow chart used when "RUN" LED
has turned OFF

Is “RUN” LED OFF?

To Section 9.2.4 “Flow chart used when "RUN" LED
flickers"

Is “RUN” LED flickering?

To Section 9.2.5 “Flow chart used when "ERROR"
LED has turned ON"

Is “ERROR” LED ON?

To Section 9.2.6 “Flow chart used when "ERROR"

LED flickers"
]

Is “ERROR” LED flickering?

“RD/SD” LED is not ON during To Section 9.2.7 “Flow chart used when "RD/SD"
data communication. LEDs do not flicker"
YO unit does not operate To Section 9.2.8 “Flow chart used when output load
properly. of output unit does not turn ON”

To Section 9.2.9 “Flow chart used when program can-
not be written”

Program cannot be written.
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9.2.2 Flow chart used when "POWER" LED of the A2CCPU has turned OFF

C“POWER” LED has turned OFD

Is power

supply operating? Correct power supply

YES

NO Does “POWER” LED YES
turn ON?
Is supply voltage to Set supply voltage to within
within rated voltage rated voltage range
range? )
YES
NO Does “POWER” LED YES
turn ON?
Overcurrent or YES 1) Eliminate the excess current.
overvoltage protection device 2) Switch the input power OFF,
activated? then ON.
NO
NO Does “POWER” LED YES
turn ON?
Consult the sales repre-
sentative with details. C Completed )
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9.2.3 Flow chart used when "RUN" LED of the A2CCPU has turned OFF

C “RUN” LED has turned OFF, )

Is the RUN key switch
set at RUN?

NO I
Move the RUN key switch to RUN.
P

Is an error YES Take corrective action according to the error
indicated on the peripheral? code list.
NO
“RUN" LED
“RESET” GPU turns ON. (1) Due to failure of PC parts of bad contact.

(2) Due to excessive noise.

“RUN"LED remains OFF. In case of (1) In case of (2)

After resetting with the RUN key switch of the
CPU unit, move the switch to STOP.
A

Consult the sales representative with details.

Write END to address 0 with the peripheral de-
vice.

| “RUN" LED does not tums ON.
Move the RUN keyswitch to RUN. I

“RUN" LED turns ON.

Softwear error, I

Check program with programmer and correct Connect noise suppression circuit, such as
the program. CR, to noise source.




9. TROUBLESHOOTING .

9.2.4 Flow chart used when "RUN" LED of the A2CCPU flickers

C “RUN" LED flickers. )

Hardware error Check the error with peripheral device.
(Refer to Section 9.3.)

Consult the sales representative with details. Move the “RUN” keyswitch to STOP position.

“RESET” the CPU.

Correct the error (refer to Section 9.3).

Move the “RUN” keyswitch to RUN position.

Does “RUN” LED
turn ON?

C Completed ' )
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9.2.5 Flow chart used when "ERROR" LED has turned ON

“ERROR” LED
has turned ON.

Connect peripheral devices.

MELSEC-A

Has “ERROR” LED
turned OFF?

( Completed )

Is M9082 ON?

Make the total number of
stations of the initial setting
the same as the last station
number connected to the

Is MS067 ON?

o Set station number of the

*» Make station numbers

Is MS060 ON?

Eliminate error cause from
remote terminal modules.

s M9061 ON?

and eliminate error cause

YES
A2C.
YES
1
Locate the faulty station
with D9196 to D9199.
faulty station.
consecutive.
YES
YES
Check content of D9061
following Section 4.3.1.
YES

I

Is MS008 ON?




9. TROUBLESHOOTING
MELSEC-A

®

Hardware error .
See the error code list for

corrective action.

Cause of error

Software error

Reset with the RUN key
switch.

Is correction
possible?

NO

Correct.

Move the RUN key switch
to STOP.

Correct error cause.

Move the RUN key switch
to RUN.

Consult the sales repre-
sentative with details.

Does “ERROR” LED
turn ON?

C Completed )

Is
communication
between peripheral devices
and the A2C
enabled?

YES (Communication enabled)

NO (Communication
disabled)

Do twisted-pair
cables connect SDA to RDB
and SDB to RDA?

NO Consult the sales
representative with details.

Correct connection of
twisted-pair cables.
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9.2.6 Flow chart used when "ERROR" LED of the A2CCPU flickers

The following is the flow chart used when the "ERROR" LED flickers during
operation.

C “Error” LED flickers. )

Is the
content of D9124 07

Other than 0

Consult the sales representative with details.

Reset the coil of the annunciator which
is ON with the RST F[ ] instruction.

C Completed )
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9.2.7

C

“RD/SD” LEDs
do not flicker.

Are both of

MELSEC-A

Flow chart used when "RD/SD" LEDs of the A2CCPU do not flicker

NO (Only “RD” LED is off.)

“RD/SD” LEDs
OFV

YES

Read out communication er-
ror code in DS061.

Is error
code 47

YES

Consult the sales repre-
sentative with details.

J

Connect data link cables to
SD (SDA, SDB) and to RD
(RDA, RDB) of the master
unit and perform data commu-
nication.

Check each remote module

referring to the troubleshooting

instructions of respective User's

Manual.
T

Does “RD”
LED flicker?

Consult the sales repre-
sentative with details.

Perform the following. if the
same error still occurs, re-
place the A2C.

Turn ON the power.

Reset.

Move the RUN key switch
from STOP to RUN.
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9.2.8 Flow chart used when output load of output unit does not turn ON

G)utput load does not turn ON)

Is indicator
LED of output
unit ON?2

NO Check output state in monitor
mode with programmer.

Is indicator
LED of input
unit ON?

OFF Measure voltage across unit

input and COM terminal.

oV
Is voltage of
power supply for Supply
oad applied? voltage

Check input signal in monitor

. tisfactory.
mode with programmer. saflstactoty

Check input signal in monitor
mode with programmer.

Check voltage across
each output COM terminal
of output unit.

Check external wiring and

external input equipment.

(Monitor signal OFF)

Supply voltage
satisfactory. Check load wiring and load and
then restore the power.

Failure of output unit
Change output unit.

Change output relay number to
set maximum simultaneous ON
current of loads to within the
specifications.

Consult the sales repre-
sentative with details.

Check rush current devel- NG
oped conditions under worse.

POINT]

If an input signal or load does not switch OFF, refer to the trouble examples
in Section 9.4 to determine the appropriate troubleshooting procedure.

9-10
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9.2.9 Malfunction in program download to PC

The following is the flow chart used when the program can not be written into
the CPU.

C Program cannot be written to PC. )

RUN

Switch to “STOP”.

RUN keyswitch on or OFF?

STOP

YES

Can program be written?

"RESET" CPU.

NO YES

Can program be written?

Is RAM protected

("M.PRO" switch ON) Switch off memory protect. (M.PRO OFF)

YES

Can program be written?

Is the memory select
switch set at RAM?

Switch it to RAM.

RAM

NO YES

Can program be written?

Consult the sales representative withde-

tails. C Completed )

9—11
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9.2.10 Flow for actions when the CPU module is not started up

The flow when the CPU module is not started up is described.

The CPU module is not started up.

See Flowchart for actions when the
"POWER" LED is turned OFF
(Refer to Section 11.2.2.)

Is the power supply
module LED ON?

Are all the power of the power NO Review the wiring and turn the all
supply modules ON? Is the power suppl ower supply ON
module wired correctly? p pply ON.

|

Is CPU module up?

YES NO YES

h

Try to connect the peripheral device.

Is it available
to communicate with
the peripheral device2

YES

A 4
Make the PLC diagnosis, and execute
the troubleshooting according to the

result.

s the extension cable
connected to the incorrect
direction? (Connected IN and
IN, or QUT and OUT?

Connect the extension cable.

Is CPU module up?

Is the RUN/STOP key
switch of the CPU
module at RESET?

at RESET

Switch the RUN/STOP key switch
to RUN.

I
Is CPU module up?

‘Not at RESET NO

v
Switch the power supply module and
confirm the LED lights.

Is CPU module up?

NO

Hardware error of the power supply I
Possible hardware errors are described below.

1) CPU module y
2)Main base unit, Extension base unit ( Complete ’
3)Extension cable

4)Network module (Only when installed)

For the malfunctioning module even after executed the serial

operation check from the minimum system, please consult

your local Mitsubishi service center or representative,

explaining a detailed description of the problem.

9-12
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9.3

Error Code List

MELSEC-A

If an error occurs in the RUN mode, an error display of error code (including
a step number) is stored in the special register by the self-diagnostic function.
The error code reading procedure and the causes and corrective actions for
errors are shown in Table 9.1.

Table 9.1 Error Code List

Error Message Er(g>9r°((:)t8>;le CPU States Error and Cause Corrective Action
"INSTRCT. CODE 10 Stop Instruction code, which cannot be (1) Read the error step by use of a
ERR" (Checked at decoded by CPU, is included in the peripheral equipment and correct

the execution of program. the program at that step.

instruction) (1) EP-ROM or mémory cassette, which | (2) In the case of EP-ROM or memory
cannot be decoded, has been cassette, rewrite the contents or
loaded. replace with an EP-ROM or memory
(2) Since the memory contents have cassette which stores correct
changed for some reason, contents.
instruction code, which cannot be
; decoded, has been included.
"PARAMETER 11 Stop (1) Capacity larger than the memory (1) Check the memory capacity of CPU
ERROR" capacity of CPU module has been with the memory capacity set by
(Checked at set with the peripheral equipment peripheral equipment and re-set
power-on, and then write to CPU module has incorrect area.

STOP — RUN, been performed. (2) Check the loading of CPU memory
and (2) The contents of parameters of CPU and load it correctly. Read the
PAUSE — RUN) memory have changed due to noise parameter contents of CPU memory,

or the improper loading of memory. check and correct the contents, and
(3) RAM is not loaded to the A1 or write them to CPU again.
A1TNCPU. (3) Install the RAM and write parameter
contents from a peripheral device.

"MISSING END 12 Stop (1) Thereis no ([FEND)) instruction | Write instruction at the end of

INS." in the program. program.
(Checked at (2) When subprogram has been set by
STOP — RUN) the parameter, there is no END

instruction in the subprogram.

9-13
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Table 9.1 Error Code List (Continued)

Error Message

Error Code
(D9008)

CPU States

Error and Cause

Corrective Action

"CAN'T
EXECUTE(P)"
(Checked at
the execution of
instruction)

13

Stop

(1) There is no jump destination or
multiple destinations specified by the
[CJ], [SCJ], [CALL], [CALLF, or
instruction.

(2) Thereis a instruction and no
setting of subprogram.

(3) Although there is no
instruction, the instruction
exists in the program and has been
executed.

(4) The [CJ], [SCJ], [CALL], [CALLP], or
instruction has been executed
with its jump destination located
below the instructién.

(5) The number of the instructions
is different from that of the
instructions.

6) A instruction is given within a
loop causing the
processing to exit the loop.

(7) Processing exited subroutine by the
JMP] instruction before execution of
the instruction.

(8) Processing jumped into a step in a
loop orinto a
subroutine by the instruction.

(9) The instruction is given in an
interrupt program, a subroutine

program or in a [FOR to NEXT] loop.

Read the error step by use of peripheral
equipment and correct the program at
that step.

(Insert a jump destination or reduce
multiple destinations to one.)

"CHK FORMAT
ERR"
(Checked at
STOP/PAUSE —
RUN)

14

Stop

(1) Instructions (including [NOP}) except
LD Xii, LDI X, AND Xi7i and ANI
Xii are included in the
instruction circuit block.

(2) Muitiple instructions are given.

(3) The number of contact points in the
instruction circuit block
exceeds 150.

{4) There is no {{CIPH circuit block
before the instruction circuit
block.

(5) The device number of D1 of the
ICHKID1D2] instruction is different
from that of the contact point before
the instruction.

(6) Pointer P254 is not given to the head
of the instruction circuit block.

P54}~ CHRDTD2

Check the program in the
instruction circuit block according to
items (1) to (6) in the left column.
Correct problem using the peripheral
and perform operation again.

"CAN'T
EXECUTE ()"
(Checked at the
occurrence of
interruption)

15

Stop

(1) Although the interrupt module is
used, there is no number of interrupt
pointer |, which corresponds to that
module, in the program or there are
multiple numbers.

(2) No instruction has been
entered in the interrupt program.

(3) There is instruction in other
than the interrupt program.

(1) Check for the presence of interrupt
program which corresponds to the
interrupt unit, create the interrupt
program, and reduce the same
numbers of |.

(2) Check if there is instruction in
the interrupt program and enter the
instruction.

(3) Check if there is instruction in
other than the interrupt program and

delete the instruction.
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Table 9.1 Error Code List (Continued)

continuously)

Error Message | EMorCode | cpy giates Error and Cause Corrective Action
(D9008)
"CASSETTE 16 Stop The memory cassette is not loaded. Turn off the power, insert the memory
ERROR" cassette and turn on the power again.
(Checked at
power-on)
An, AnN only
"ROM ERR" 17 Stop Parameters and/or sequence programs | (1) Correctly write parameters and/or
are not correctly written to the mounted sequence programs to the memory
memory cassette. cassette.

(2) Remove the memory cassettes that
contain no parameters or sequence
programs.

Parameters stored in the memory (1) Adjust the program capacity for

cassette have exceeded the limit of parameters to the memory cassette

available program capacity. used.

Ex.) Default parameters (program (2) Use the memory cassette of which

capacity: 6k steps) are written to memory capacity is larger than the
ATNMCA-2KE. program capacity for parameters.
"RAM ERROR" 20 Stop The CPU has checked if write and read | Since this CPU hardware error, consult
(Checked at operations can be performed properly to | Mitsubishi representative.
power-on) the data memory area of CPU, and as a
result, either or both has not been
performed.
"OPE. CIRCUIT 21 Stop The operation circuit, which performs
ERR" the sequence processing in the CPU,
(Checked at does not operate properly.
power-on)
“WDT ERROR" 22 Stop Scan time exceeds watch dog error (1) Calculate and check the scan time of
(Checked at the monitor time. user program and reduce the scan
execution of END (1) Scan time of user program has been time using the instruction or the
processing) exceeded for some conditions. like.

(2) Scan time has lengthened due to (2) Monitor the content of special
instantaneous power failure which register D3005 by use of peripheral
occurred during scan. equipment. When the content is

other than 0, line voltage is
insufficient. When the content is
other than 0, the power voltage is
unstable.
"SUB-CPU 23 Stop Sub-CPU is out of control or defective. | Since this CPU hardware error, consult
ERROR" (During run) Mitsubishi representative.
{Checked 26
continuously) (At power-on)
"END NOT 24 Stop (1) When the instruction was to be | Perform reset and run.
EXECUTE" executed, the instruction was read If the same error is displayed again, it is
(Checked at the as other instruction code due to the CPU hardware error, consult
execution of END noise or the like. / Mitsubishi representative.
instruction) (2) The instruction has changed to
another instruction code for some
reason.
"WDT ERROR" 25 Stop The CPU is executing an endless loop. | Since the program is in an endless lop
(Checked ' due to the and instructions,
continuously) check the program.
"MAIN CPU 26 Stop Main-CPU is out of control or defective. | Since this is a CPU hardware error,
DOWN" (Sub-CPU checked it.) consult Mitsubishi representative.
(Checked
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Table 9.1 Error Code List (Continued)

Error Message Error Code CPU States Error and Cause Corrective Action
(D9008)
"UNIT 31 Stop or I/0O module data are different from those | (1) Among special registers D9116 to
VERIFY ERR. " Continue | at power-on. D9123, the bit corresponding to the
(Checked (set by The 1/O module (including the special module of verify error is "1".
continuously) parameter) | function module) is incorrectly loaded or Therefore, use peripheral equipment
has been removed, or a different unit to monitor the registers and check
has been loaded. for the module with “1” and make
replacement.

(2) When the present unit arrangement
is OK, perform reset with the reset
switch.

"FUSE BREAK - 32 Stop or (1) A fuse is blown in an output modul. | (1) Check the fuse blown indicator LED
OFF” Continue | (2) The external output supply for output of output module and change the
(Checked (set by load is not turned off or not fuse of module of which LED is on.
continuously) parameter) connected. (2) Among special registers D9100 to
D9107, the bit corresponding to the
unit of fuse break is "1"
Replace the fuse of a corresponding
module.
Monitor and check it.
(3) Check if the external power supply
for output load is turned on or off.
"CONTROL- 40 Stop The and instructions can-not | Since this is a hardware error of a
BUS ERR." be executed. special function module, CPU module,
(Checked at the Error of control bus with special function | or base unit, replace the module and
execution of module. check the defective module, consult
FROM and TO Mitsubishi representative.
instructions)
"SP. UNIT DOWN" 41 Stop When the or instruction is Since this is an accessed special
(Checked at the executed, access has been made to the | function module error, consult Mitsubishi
execution of special function module but the answer | representative.
FROM and TO is not given.
instructions.) The accessed special function module is
defective.
"LINK UNIT 42 Stop The data link module is loaded in the Remove the data link module from the
ERROR" master station. master station. After correction, reset
and start from the initialization.
"IJO INT. ERROR" 43 Stop Although the interrupt module is not Since this is a hardware error of a
loaded, interruption has occurred. specific module, replace the module and
check the defective module, consult

Mitsubishi representative.

"SP. UNIT LAY. 44 Stop (1) Three or more computer link units (1) Reduce the computer link modules
ERROR." are loaded with respect to one CPU to two or less.

module.
(A1SCPU24-R2 is also counted as
one unit.)

(2) Two or more data link modules are
loaded.

(3) Two or more interrupt units are
loaded.

(4) A special function module is
assigned in place of an /O module,
or vice versa, at /O assignment of
parameters on peripheral devices.

(5) The input/output modules or special
function modules are loaded at the
input/output numbers exceeding the
number of input/output points, or
GOT is connected via bus line.

(2) Reduce the data link modules to one
or less.

(3) Reduce the interrupt module to one.

(4) Re-set the I/O assignment of
parameter setting by use of
peripheral devices according to the
actually loaded special function
module.

(5) Review the input/output numbers,
and remove the modules at the
input/output numbers beyond the
number of input/output points or
GOT.
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9. TROUBLESHOOTING

Table 9.1 Error Code List (Continued)

Error Message Er(g:;o?):;le CPU States Error and Cause Corrective Action
"SP. UNIT 46 Stop or | Access (execution of to Read the error step by use of peripheral
ERROR" Continue | instruction) has been made to a location | equipment, and check and correct the
(Checked at the (set by where there is not special function unit. | content of or instruction at
execution of parameter) that step.
FROM and TO
instructions)
"LINK PARA. 47 Continue | (1) If a data link CPU is used to set a (1) Write parameters again and make
ERROR" master station (station number "00") check.
: The contents written to the (2) Check setting of station numbers.
parameter area of link by setting the | (3) When the error is displayed again, it
link range in the parameter setting of is hardware error.’
peripherat devices are different from Therefore, consult Mitsubishi
the link parameter contents for some representative.
reason. Or, link parameters are not
written.
(2) The setting of the total number of
slave stations is 0.
"OPERATION 50 Continue { (1) The result of BCD conversion has Read the error step using peripheral
ERROR" exceeded the specified range (9999 | devices and check the program at the
(Checked during or 99999999). error step, and correct it.
execution of (2) Operation impossible because (Check the specified device range, BCD
instruction) specified device range has been conversion, or the like.)
exceeded.
(3) File registers used in program
without capacity setting.
(4) Operation error occurred during
execution of the RTOF|, RFRF,
LWTP| or instruction.
"MAIN CPU 60 Stop @) instruction processed in (1) Because the instruction cannot
DOWN?" (Interrupt microcomputer program area. be used in the microcomputer
fault) (2) CPU maifunction due to noise. pragram, remove it.
AnNCPU only (3) Hardware error of CPU module. (2) Take measures against noises.
(3) Consult Mitsubishi representative.
"BATTERY 70 Continue | (1) The battery voltage has dropped to | (1) Replace battery.
ERROR" below the specified value. (2) Connect the lead connector if RAM
(Checked at (2) The lead connector of the battery is memory or power failure
power-on) not connected. compensation function is used.
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APPENDICES

APPENDICES

APPENDIX 1 LIST OF SPECIAL RELAYS

The special relays are internal relays used for specific purposes in the A2CJ.

Table 1.1 shows the special relays and their functions.
Those special relays not marked with *1 or *2 cannot be switched ON or OFF.

(a) ™1 Special relays: OFF only.
(b} *2 Special relays: ON/OFF is possible depending on purpose.

Check their purposes when used in the sequence program.
For information on special relays which can be used in SFC programs, refer
to the MELSAP-II programming manual.

Table 1.1 List of Special Relays

Number Name Description Details Applicable CPU
= Turned on when there is one or more output units Usable fw (I;t;S !
of which fuse has been blown or external power typeos |° ts
*1 Fuse blown OFF:Normal supply has been turned off (only for small type). o I/S ytretr_no e
M9000 ON: Fuse blown unit Remains on if normal status is restored. inf sta |tc_m
Output modules of remote 1/O stations are also :s orr'1_1daf|on
checked fore fuse condition. valid for
A2C.
* Turned on if the status of /O module is different Usable with all
from entered status when power is turned on. types of CPUs
. Remains on if normal status is restored. Only remote
*2 | 1/O unit OFF:Normal . S .
M9002 | verify error ON: Error 110 module verification is done also to remote 1/0 (@] !/O statu_)n
station modules. information
(Reset is enabled only when special registers is valid for
D9116 to D9123 are reset.) A2C.
) . . . Dedicated to AnA,
MINI link master | OFF:Normal Turned on when the MINI (S3) _Ilnk error is detgcted ; A2AS, AnU and
M9004 ) on even one of the MINI (S3) link modules being —
module error ON: Error : . ) QCPU-A (A
loaded. Remains on if normal status is restored.
Mode).
* Turned on when an momentary power failure of 20 '
*1 | AC DOWN OFF:AC power good msec or less occurred. o Usable with all
MS9005 | detection ON: AC power DOWN Reset when POWER switch is moved from OFF to types of CPUs.
ON position.
» Turned on when battery voltage reduces to less .
OFF:Normal i Usable with all
M9006 | Battery low ON: Battery low than specified. Turned off when battery voltage O types of CPUs.
becomes normal.

“t{Batiery low | OFF:Normal " Tumed on when battery voltage reduces 0 less | | qapje with a
M9007 | latch ON: Battery low p : Ty vollag types of CPUs.
becomes normal

*1 | Self-diagnostic | OFF:No error +» Turned on when error is found as a result of self- o Usable with all
M9008 |error ON: Error diagnosis. types of CPUs.
. *» Turned on when QUT F of SET F instruction is .
Annunciator OFF:No detection . . Usable with all
. h ff when D9124 dat
M9009 detection ON: Detected executed. Switched off when aals o types of CPUs.
zeroed.
Unusable with
Overati OFF'N ; * Turned on when operation error occurs during A3H, A3M, AnA,
M9010 per:i ‘on ON: .EO erre execution of application instruction. Turned off A | A2AS, A3A board,
errorflag - Efror when error is eliminated. AnU and QCPU-A
(A Mode).
. + Turned on when operation error occurs during .
* : . . I h all
M9011 1 Oper?It on g;’_:'gz;"or execution of application instruction. Remains onif | O l’:;ae: sz Cl:tPL?s
errorflag ' normal status is restored. )
OFF:Carry off . P . Usable with all
M8012 | Carry flag ON: Carry on Carry flag used in application instruction. (@] types of CPUs.
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APPENDICES

Table 1.1 List of Special Relays (Continued)

process

can be turned on or off during operation.

» OFF in default state (Each data communication
request is processed at the END process in the
order of reception.)

Number Name Description Details Applicable CPU
* Clears the data memory including the latch range
M9016 Data memory OFF: No processing (other than special relays and special registers) in o Usable with all
clear flag ON: Outpuf clear remote run mode from computer, etc. when M9016 types of CPUs.
is on.
. * Clears the unlatched data memory (other than .
Data memo OFF:N . . . .
M9017 clear flag 24 ON: oztg[ﬁcc:::rng special relays and special registers) in remote run | O Usable fW (I)t;lj I
' mode from computer, etc. when M9017 is on. types o S
Data link
*2 . OFF:F link + Specifies the lines to be monitored for link .
Moo1g | Monitor ON: R link monitoring. — | Dedicated to A3V.
switching
User timing
M9020 clock No. 0
User + Relay that repeats on/off at intervals of
M9021 Iserk "\lm'n? predetermined scan.
clock No. n2 n2 * When power is turned on or reset is per-formed, ‘
M9022 User timing scan scan the clock starts with off. o Usable with all
clock No. 2 - '|; n1 ;l' 'l » Set the intervals of on/off by DUTY instruction. types of CPUs.
User timing scan
MS023 | tiock No. 3 ‘_{ F{oury[ nt [ n2 [m9020 "—{
User timing
M9024 clock No. 4
* Writes clock data from D9025-D9028 to the clock Unusable with An
*2 | Clock data set' | OFF:No processing element after the END instruction is executed ’
M9025 | request ON: Set requested during the scan in which M9025 has changed from A 232;3\1&3\':
off to on. ’
) . Unusable with An,
M9026 | Clock data error OF|.=.No error Swnchgd on by clo.ck data (D9025 to D9028) error A |A3H, A3M, A3V,
ON: Error and switched off without an error. A2C and AOJ2H
Usable with A3N,
M9027 Clock data OFF:No processing * Clock data such as month, day, hour, minute and A A3A, A3U, A4U,
display ON: Display minute are indicated on the CPU front LED display. A73 and A3N
board.
*2 | Clock data read | OFF:No processing |+ Reads clock data to D9025-D9028 in BCD when Unusable with An,
. - A | A3H, A3M, A3V,
M9028 | request ON: Read request M9028 is on. A2C and AOJ2H
« Turn M9029 on in the sequence program to
process all data communication requests, which
Data have been received in the entire scan, during END
— process of the scan. .
*2 | communication | OFF:No batch process L Usable with AnU
M029 |requestbatch |ON: Batch process The data communication request batch process | A | .4 A5g(H).
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Table 1.1 List of Special Relays (Continued)

MELSEC-A

Number Name Description Details Applicable CPU
0.05
M9030 »2I.;ciecond seconds | 0.05 | |
seconds
Moo3q | 0-2 second L[—————I_I- ‘
clock seconds| 0.1 - 0.1 second, 0.2 second, 1 second, 2 second, and 1
seconds minute clocks are generated.
05 * Not turned on and off per scan but turned on and Unusable with
M9032 |1 second clock secondsl 05 | l off even during scan if corresponding time has A3V
seconds elapsed. ’
« Starts with off when power is turned on or reset is
M9033 | 2 second clock sec10nd 1 |_ performed.
second
30
M9034 | 1 minute clock. | seconds| 30 | l
seconds
M9036 [Normally ON ON
OFF » Used as dummy contacts of initialization and
application instruction in sequence program.
ON + M9036 and M9037 are turned on and off without
M9037 | Normally OFF OFF regard to position of key switch on CPU front.
M9038 and M9039 are under the same condition Usable with all
as RUN status except when the key switch is at types of CPU
Moo3g | ©On only for 1 ON |1 scan STOP position, and turned off and on. Switched off
scan afterrun | OFF if the key switch is in STOP position. M9038 is on
for one scan only and M9039 is off for one scan
RUN flag ON only if the key switch is not in STOP position.
M9039 | (off only for 1 M—Y1scan
scan after run) OFF
M9040 PAUSE enable | OFF:PAUSE disabled Wh o N
coil ON: PAUSE enabled | * When RUN key switch is at PAUSE position or Usable with all
- remote pause contact has turned on and if M9040
Moo4q |PAUSE status | OFF:Not during pause is on, PAUSE mode is set and M9041 is turned on. types of CPU
contact ON: During pause
Stop status OFF:Not during stop » Switched on when the RUN key switch is in STOP Usable with all
M9042 . I
contact ON: During stop position. types of CPU
OFF:During sampling * Turned on upon completion of sampling trace
M9043 Sampling trace trace performed the number of times preset by Unusable with A1
completion ON: Sampling trace parameter after STRA instruction is executed. and A1N.
completion Reset when STRAR instruction is executed.
* Turning on/off M9044 can execute STRA /
STRAR instruction.
(M9044 is forcibly turned on/off by a peripheral
. device.)
OFF — ON: STBA When switched from OFF to ON: STRA .
M9044 | Sampling trace Same as ex_ecutlon instruction Unusable with A1
ON— OFF: STRAR When switched from ON to OFF: STRAR and ATN.
Same as execution . . ‘
instruction
The value stored in D9044 is used as the condition
for the sampling trace.
At scanning, at time — Time (10 msec unit)
« Turn on M9045 to reset the WDT upon execution
M9045 Watchdog timer | OFF:WDT not reset of a ZCOM instruction or data communication Unusable with A1
(WDT) reset | ON: WDT reset request batch process. (Use this function for scan and A1N.

times exceeding 200 ms.)
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Table 3.1 List of Special Registers (Continued)

Number Name Description Details Applicable CPU
OFF:Except during U ble with A1
M9046 | Sampling trace trace * Switched on during sampling trace. A n;sAa1 Ne wi
ON: During trace an ;
OFF:Sampling trace
MO047 Sampling trace stop * Turn on M9047 to execute sampling trace. A Unusable with A1
preparation ON: Sampling trace Sampling trace is interrupted if M9047 is turned off. and A1N.
start
ON: Flickers at .
*2 | RUN LED flicker annunciator on. ::;z:":::gf:g:yiu'\l ||;Ett?r:1|:c;(irns xrhztra‘ttvggen the Usable with
M9048 |flag OFF:No fhckgr ‘at AOJ2H is used. A0J2H.
annunciator on.
Memory card OFF:I&:}Z;Z?Q‘E s not |, Turned ON when the drop in the battery voltage for Dedicated to
M9048 | battery voltage . Lo the memory card is detected. (Automatically turned | — [ QCPU-A (A
detection ON: Low voltage s OFF when the voltage recovers to n | Mod
detected. ge recovers to normal.) ode)
Swntghlngfthe OFF:Up to NUL code * When M9049 is off, up to NUL (00w+) code are Unusable with An,
Moo4g | umber o are output. output. A | A3V A2C and
output ON: 16 characters are |+ When M9049 is on, ASCII codes of 16 characters A52’G
characters output. are output.
Operation resuit
*2 storage memory OFF:Not changed + Switched on to exchange the operation result .
change contact . — | Dedicated to A3
Ma050 (for CHG ON: Changed storage memory data and the save area data.
instruction)
CHG - Switched on to disable the CHG instruction. Usable with A3,
. . . . A3N, A3H, A3M,
instruction OFF:Enable » Switched on when program transfer is requested
M9051 ; T . . : — | A3V, A3A, A3U,
execution ON: Disable and automatically switched off when transfer is
disable complete A4U, A73 and
plete. A3N board
SEG + Switched on to execute the SEG instruction as a Unusable with An,
*2 instruction OFF:7SEG display partial refresh instruction. A A3H, A3M, A3V,
mM9052 | s_t ur::.:) ON: Partial refresh Switched off to execute the SEG instruction as a AnA, AnU, A3V
swiiching 7SEG display instruction. and A3A board
QOFF:Sequence interrupt .
*2 issltr/ 3.' n control « Switched on to execute the link refresh enable, A xg\u/s::;ep\:vsn:\rl\ An,
M9053 tructio ON: Link interrupt disable (EI, DI) instructions.
. { switching board
control
Unusable with An,
vioosa | STEP RUN f OFF:Otherthan step | | g\ itched on when the RUN key switch is in STEP A |Ans, Ansh,
% | oN: During st RUN position. : A1FX, A2C,
- buring step run , AQJ2H, and A52G
M9055 Status latch OFF:Not complete « Turned on when status latch is completed. Turned A Unusable with A1
complete flag ON: Complete off by reset instruction. and A1N.
. OFF:Other than P, | set Usable with A3,
M9056 gaII:eF:r?egc;s;t request A3N, A3H, A3M,
ON: P, | set request » Provides P, | set request after transfer of the other | — ﬁg\d AAi?J A7§”
Moos7 | Subprogram 1 program (for example subprogram when main A3N boan da"
P, I set request OFF:Except during P, | program is being run) is complete during run. °
Subprogram 2 set request Automaticaily switched off when P, | setting is
M9060 P, | set request | ON: During P, | set complete. .
request — | Dedicated to A4U
M9061 Subprogram 3
P, 1 set request
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Table 1.1 List of Special Relays

Number Name Description Details Applicable CPU
» Turned on when one of remote terminal modules
has become a faulty station.
(Communication error is detected when normal
communication is not restored after the number of
retries set at D9174.)
M9060 Remote OFF:Normal * Turned off when communication with all re-mote Usable with A2C
terminal error ON: Error terminal modules is restored to normal with and A52G
automatic online return enabled.
« Remains on when automatic online return is
disabled.
* Not turned on or off when communication is
suspended at error detection.
*» Turned on when communication with a remote
terminal module or an /O module is faulty.
« Communication error-occurs due to the following
reasons.
« Initial data error
- « Cable breakage .
Mgog1 | Communication | OFF:Normal - Power off o semote ferminal modules or O Usable with A2C
error ON: Error and A52G
modules
» Turned off when communication is restored to
normal with automatic online return enabled
* Remains on when communication is suspended at
error detection with automatic online return
disabled.
Divided transfer OFF:;Other thgn divided |+ Turned on \{vhen canvasf §creen transft.ar to AD57 Usable with AnA,
M9065 status processing (S1)/AD58 is done by divided processing, and and AnU
ON: Divided processing | turned off at completion of divided processing. ’
Transfer .
*2 . OFF:Batch transfer * Turned on when canvas screen transfer to AD57 Usable with AnA,
M9066 :;f’if;siig'g ON: Divided transfer (S1)/ADS58 is done by divided processing. and AnU.
* Turned on when one of /O modules has become a
faulty station.
( Communication error is detected when normal
communication is not restored after the number of
retries set at D9174.)
MO067 1/0O module error | OFF:Normal » Turned off when communication with alt I/O Usable with A2C
detection ON: Error modules is restored to normal with automatic and A52G.
online return enabled.
- Remains on when automatic online return is
disabled.
* Not turned on or off when communication is
suspended at error detection.
OFF:Automatic online
return enabled
Automatic online » Turned on when line check with I/O modules and
M9068 | Test mode return disabled remote terminal modules is pgrforrped. Usable with A2C
Communication = Turned off when communication with /O modules and A52G.
suspended at and remote terminal modules is per-formed.
online error
ON: Line check
» Sets whether all outputs are turned off or retained
OFF:All outputs are at communication error.
Output at line turned off. OFF: All outputs are turned off at communication Usable with A2C
M9069 .
error ON: Outputs are error. and A52G.
retained. ON: Outputs before communication error are
retained.
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Table 1.1 List of Special Relays (Continued)

Number Name Description Details Applicable CPU
.| Time required OFF:Readlr)g time * Turn on to reduce the search time of ABUPU/ .
2 for search of reduction OFF A8PUJ. Usable with AnU
M9070 ON: Reading time (In this case, the scan time of the CPU module A and A2US(H).
ABUPU/ABPUJ .
reduction ON extends by 10%.)
*1 OFF:No WDT error * Turns on when WDT error is detected by the self- .
moo73 | WPTermorfiag | on: 'Wor error check of the PCPU. — | Dedicated to A73.
. * The clock data registered in D9073 to D9076 is .
FF: - .
M9073 Clock data set gNF g‘;ﬁ;oze::t'?g written to the clock device after the execution of the _ gzeg'é?,ta(é;
request ' made q END instruction of the scan in which the state of PRE
; M9073 changes from OFF to ON. (-PRF)
. OFF:Disables writing to .
M9073 fvfi?i:’gt‘:ﬂash ROM « Turned on to enable writing to the flash ROM. _ g%d;ﬁ‘:‘z Pt‘°
9 ON: Enables writing to (DIP switch 3 should be set to ON.)
ROM Mode)
ROM
PCPU ready OFF:::S:;JDEZ:V « Set if the motor is not running when it is checked at
M9074 complete flag ON: PCPU ready PC ready (M2000) on. Turned off when M2000 is — | Dedicated to A73.
turned off.
complete
OFF:No error * This goes ON when a clock data (D9073 to D9076) Dedicated to
M9074 | Clock data error o error occurs. This remains OFF when there is no — | A2CCPUC24
ON: Error occurred
error. (-PRF)
Re.c!uest for OFF — ON: Starts « When turned from OFF to ON, writing to the built-in Dedicated to
M9074 [ writing to flash writing to ROM ROM is started — {QCPU-A (A
ROM ¢ ' Mode)
OFF:Other than test » Turned ON when a test mode request is made
M9075 | Test mode flag mode from a peripheral device. Reset when test mode is | — | Dedicated to A73.
ON: Test mode finished.
Successful OFF:Failed writing to
completion of ROM +» Turned on when writing to the built-in ROM is Dedicated to
M9075 writir? to built-in ON: Successfully successfully completed. — |QCPU-A (A
9 completed writing (This status is stored in D9075.) Mode)
ROM
to ROM
OFF:External
External emergency stop + Turned off when the external emergency stop input
input is on. connected to the EMG terminal of A70SF is turned | .
M9076 gmergency stop ON: External on. Turned on when the external emergency stop Dedicated to A73.
input flag . .
emergency stop input is turned off.
input is off.
\oo7e | Clock data read 8;’.:";;";‘::?:3 |+ WhenM9076 is ON, clock data is read out to I esteentd
request made D9073 to DY076 in BCD values. (-PRF)
OFF:Writing to ROM .
Voo7e | Status of writing disabled  Tums ON when writing to built-in ROM is enabled. | __ gf;‘,fj’_f‘: N
to built-in ROM | ON: Writing to ROM (Turns ON when DIP switch and M9073 are ON.) Mode)
enabled
Manual pulse  Turned on when there is an error in the contents of
; OFF:All axes normal manual pulse generator axis setting. Turned off if .
— | Dedicated to A73.
M8077 getrzgrator axnﬂs ON: Error axis detected | all axes are normal when the manual pulse edicated to
setting error flag generator enable flag is turned on.
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Table 1.1 List of Special Relays (Continued)

Number Name

Description

Details

Applicable CPU

Sequence
accumulation
time
measurement

M9o077

OFF:Time not elapsed
ON: Time elapsed

* Compares the setting value at D9077 with the time
elapsed from the start of measurement
(accumulation time) at every scan. Then, performs
the following operations:

Setting value > Accumulation time:
Turns M9077 ON and clears the accumulation
time.

Setting value < Accumulation time:
Turns M9077 from ON to OFF and clears the
accumulation time. When M9077 is already OFF,
clears the accumulation time.

*  When 1 to 255 is designated at D9077, M9077 is

turned ON at the first scan.

* When the value other than 1 to 255 is designated

at D9077, the value in D9077 is reset to 0 and
MS077 is always turned OFF.

Dedicated to
QCPU-A
(A Mode)

Test mode
request error
flag

M9078

OFF:No error

ON:

Error

» Turned on when test mode is not available though
a test mode request was made from a peripheral
device. Turned off if test mode becomes available
by making another test mode request.

Dedicated to A73.

Servo program

OFF:No data error

» Turned on when the positioning data of the servo
program designated by the instruction has

M9079 setting error flag | ON: Data error an error. . Dedicated to A73.
9 9 ’ Turned off when the data has no error after the
instruction is executed again.
Turned ON/OFF according to the number of
remaining instructions ( RIRD / RIWT / RISEND /
RIRCV ) being executable simultaneously at one
scan.
OFF: Number of remaining instructions
executable simultaneously: 1 to 10
ON: Number of remaining instructions
executable simultaneously: 0 }
OFF: Number of By assigning M9080 as execution condition, the
remaining number of instructions above executed
instructions simultaneously at one scan can be limited to 10 or
BUSY flag for executable less.
execution of simultaneously: *4: This function is available with the CPU of the fol- \?vi: :idsi‘;sgly
M9080 | CC-Link 1t010 lowing S/W versions or later. or AnSH ’QCPU’-
dedicated ON: Number of CPU Type Name Software Version AA Mocle) 4
instruction remaining Q02CPUA GOZHCPUA
instructions QOSHCPU-A '
executable ATSIACPU ATSHGPU Available with all versions
simultaneously: 0 A2SHCPU | '
A2UCPU(S1), ASUCPU, S/W version Q
A4UCPU {Manufactured in Juiy, 1999)
S/W version E
A2USCPU(SY) (Manufactured in July, 1999)
S/W version L
A2USHCPU-S1 (Manufactured in July, 1999)
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Table 1.1 List of Special Relays (Continued)

Number Name Description Details Applicable CPU
OFF:Communication
Registration tr:fm”f;t;;zmt: Usable with AnA,
area busy signal enabled * Indication of communication enable/disable to AnA, AnU, A2AS,

Mg081 | for ON: Communication remote terminal modules connected to the MINI " — |QCPU-A

communication ’ (S3) link module, A2C or A52G. (A Mode)
request to remote
request . A2C and A52G.
terminal modules
disabled
OFF:Final station » Turned on vs{hen the final station number of the
Final station number agreement remote terminal modules and remote /O modules
e . connected to the A2C or A52G disagrees with the Dedicated to A2C
M9082 | number ON: Final station . . o . —_
. total number of stations set in the initial setting. and A52G.
disagreement number .
disagreement » Turned off when the final station number agrees
9 with the total number of stations at STOP - RUN
» Specify whether the following errors are to be
checked or not after the END instruction is
*2 Error check OFF:Checks enabled tei;eec)l..lted (fo set END instruction processing A Unusable with An,
M9084 ON: Checks disabled ’ A2C and A3V.
* Fuse blown
* 1/O unit verify error
* Battery error
BASIC program | OFF:A3M-BASIC stop |+ Turned on when the ABM-BASIC is in RUN state, _ -
M9086 | RUN fiag ON: A3M-BASIC run | and turned off when it is in STOP state. Dedicated to ASM
OFF:A3M-BASIC RUN | « Specifies enable/disable of ASM-BASIC execution

Mo087 BASIC program enable when the ABMCPU is in PAUSE ‘state. __ | Dedicated to
PAUSE flag ON: A3M-BASIC OFF: A3M-BASIC is executed. A3M.

disable ON: A3M-BASIC is not executed.
» Turns on if the power to the PC side is shut off
Power supply . . .

M9090 roblem status OFF:Normal when the external power supply is connected to __ | Dedicated to
P U 1 ON: Power off the CPU board. A2USH board
on the PC side

i It stays on even after the status becomes normal.
« Turned on when an operation error detail factor is Usable with AnA,
*1'| Operation error | OFF:No error stored at D9091 andF:emains ON after normal _ A2AS, AnU and
M2091 = | detail flag ON: Error state is restore d, QCPU-A
’ (A Mode).
s . Unusable with
1 |scroconputt | oo arr s e oot | — |2 2255, A

M9091 o oroftllame = ON: Error ON after norn?al staFt,e ig restgred 9 and QCPU-A
errortiag : (A Mode).

Vo082 Exterlnal pcl;\:ver OFF:Normal . ;I'utr:s :J:r:D \liJeren t:g ex':ertn:flfpower being supplied _ Dedicated to
SUpPly prodlem | on: power off one oarc IS shut ofl- A2USH board
status It stays on even after the status becomes normal.

Duplex power
OFF:Normal + Turned on when overheat of a duplex power supply | .
MS092  } supply overneat ON: Overheat module is detected. Dedicated to A3V.
| error
OFF:Normal

M9093 Duplex power ON: Failure or AC * Turned oq when a duplex power supp|¥ module — | Dedicated to A3V.
supply error power supply caused failure or the AC power supply is cut down.

down
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Table 1.1 List of Special Relays (Continued)

Number Name Description Details Applicable CPU
* After the head address of the required /O module
is set to D9094, switching M9094 on allows the I/0
module to be changed in online mode. (One
module is only allowed to be changed by one
setting.)
*2*3 /O change fla OFF:Changed * To be switched on in the program or peripheral Usable with An,
M9094 9 9 1 ON: Not changed device test mode to change the module during AnN, AnA, AnU.
CPU RUN. To be switched on in peripheral device
test mode to change the module during CPU
STOP.
*« RUN/STOP mode must not be changed until /O
module change is complete.
Duplex OFF:Normal * During duplex operapon c_zf th‘e operating CPU with
. . . . a stand-by CPU, verification is performed by the .
M9095 | operation verify | ON: Duplex operation . Dedicated to A3V.
) both to each other. Turned on when a verify error
error verify error
occurred.
A3VCPU A OFF:No error « Turn on when a self-check error occurred on the .
M9096 selfcheck error | ON: Error A3VCPU A mounted next to the A3VTU. ‘Dedncated fo A3V.
A3VCPU B OFF:No error * Turn on when a self-check error occurred on the .
MS0S7 | elfcheck error | ON: Error A3VCPU B mounted next to the AVCPU A. Dedicated to A3V.
A3VCPUC OFF:No error = Turn on when a self-check error occurred on the .
MS098 selfcheck error | ON: Error A3VCPU C mounted next to the A3VCPU B. Dedicated to A3V.
A3VTU OFF:No error » Turned on when a self-check error occurred on the .
M9099 selfcheck error | ON: Error A3VTU. Dedicated to A3V.
Usable with AnN*,
. AnA*, AnU,
OFF:No SFC program . I . A2AS, QCPU-A
M9100 rSeF(iZStpr;ct)i%rnam ON: SFC program ;I;ur;r;eddoofpiflfittri\::olzc program is registered, and (A Mode), A2C,
9 registered ' AOJ2H, AnS,
AnSH, A1FX and
A52G.
) Usable with AnN*,
» Should be turned on by the program if the SFC 2;28 AanLtjlsu-A
*2 | SFC program OFF:SFC program stop | program is to be started. If turned off, operation A Mo,de) A2C
M9101 | start/stop ON: SFC program start | output of the execution step is turned off and the AOJ2H A)nS ’
SFC program is stopped. AnSH 'A1 FX’ and
A52G.
= Selects the starting step when the SFC program is
restarted using M9101.
ON: Started with the step of the block being
executed when the program stopped. . "
OFF: All execution conditions when the SFC psable winAnN',
program stopped are cleared, and the A2 AS’ QCIQU- A
*2 | SFC program OFF:Initial start program is started with the initial step of A Moyde) A2C
M9102 [ starting status | ON: Continuous start block 0. AGJ2H A,nS ’
» Once turned on, the program is latched in the AnSH ’A1FX’ and
system and remains on even if the power is turned AB2 G’
off. )
Should be turned off by the sequence program
when turning on the power, or when starting with
the initial step of block 0.

* Usable with AnN and AnA which are compatible with SFC.
For the AnN and AnA which are compatible with SFC, refer to the MELSAP-I Programming Manual.
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Table 1.1 List of Special Relays (Continued)

transfer enable

ON: Consecutive transfer is executed.
OFF: One step per one scan is transferred.

Number Name Description Details Applicable CPU
+ Selects consecutive or step-by-step transfer of X::E'eA\::Bh AnN,
.. | consecutive OFF:Consecutgve step steps of which transfer condl'tlions are estabhsr_\ed A2AS QCl’DU- A
2 transfer disable when all of the transfer conditions of consecutive '
M9103 step transfer ON: Consecutive ste steps are established (A Mode), A2C,
enable/disable : P p ) AQJ2H, AnS,

AnSH, A1FX and
A52G.

(corresponds to
D9108)

*2
M9109

Step transfer -
monitoring timer
start
(corresponds to
D9109)

*2
M9110

Step transfer
monitoring timer
start
(corresponds to
D9110)

*2
M9111

Step transfer
monitoring timer
start
(corresponds to
D9111)

*2
M9112

Step transfer
monitoring timer
start
(corresponds to
D9112)

*2
M9113

Step transfer
monitoring timer
start
(corresponds to
D9113)

*2
M9114

Step transfer
monitoring timer
start
(corresponds to
D9114)

OFF:Monitoring timer
reset

ON: Monitoring timer
reset start

» Turned on when the step transfer monitoring timer
is started. Turned off when the monitoring timer is
reset.

Usable with AnN*,
* Turned on when consecutive transfer is not AnA*, AnU,
Consecutive OFF:Transfer complete executed with consecutive transfer enabled. A2AS, QCPU-A
M9104 |transfer ON: Transfer Turned off when transfer of one step is completed. (A Mode), A2C,
prevention flag incomplete Consecutive transfer of a step can be prevented by AOJ2H, AnS,
writing an AND condition to corresponding M9104. AnSH, A1FX and
‘ : AB2G.
1| Step transfer
«o | Monitoring timer
2 start
M9108

Usable with AnN*,
AnA*, AnU,
A2AS, QCPU-A
(A Mode), A2C,
AQJ2H, AnS,
AnSH, A1FX and
A52G.

*. Usable with AnN and AnA which are compatible with SFC.
For the AnN and AnA which are compatible with SFC, refer to the MELSAP-II Programming Manual.

APP -6 — 4




APPENDICES

Table 1.1 List of Special Relays (Continued)

execution, trace is suspended.

Number Name Description Detaiis Applicable CPU
Usable with AnN*,
AnA*, AnU,
Active step OFF Trace start * Turned on when sampling trace of all specified A2AS, QCPU-A
MS180 . | sampling trace ON: -Trace complete blocks is completed. Turned off when sampling (A Mode), A2C,
complete flag ’ trace is started. | AOJ2H, AnS,
AnSH, A1FX and
A52G.
Usable with AnN*,
) AnA*, AnU,
Active step OFF:Trace not executed. | » Turned on when sampling trace is being executed. A2AS, QCPU-A
M9181 |sampling trace | ON: Trace being Turned off when sampling trace is compieted or (A Mode), A2C,
execution flag executed. suspended. AOJ2H, AnS,
AnSH, A1FX and
A52G.
S Usable with AnN*,
+» Selects sampling trace execution enable/disable. AnA*, AnU,
* Active step OFF:Trace disable/ ON: Sampling trace execution is enabled. A2AS, QCPU-A
M9182 sampling trace suspend OFF: Sampling trace execution is disabled. (A Mode), A2C,
enable ON: Trace enable If turned off during sampling trace AOJ2H, AnS,

AnSH, A1FX and
A52G.

» Selects the operation output when block stop is

status latch

(There is no need to write data with the peripheral
device.)

Usable with AnN*,
executed. | AnA* AnU
" ON: Retains the ON/OFF status of the coil being . ;
»n | Operation P . . A2AS, QCPU-A
2 OFF:Coil output off used by using operation output of the step
output at block ) . : (A Mode), A2C,
M9196 ON: Coil output on being executed at block stop.
. stop . . . . AQJ2H, AnS,
OFF: All coil outputs are turned off. (Operation
. S - AnSH, A1FX and
output by the SET instruction is retained AB2G
regardless of the ON/OFF status of M9196.) )
I~ o | I/O numbers
2 2 ltobe
o)) [o2} g
= = |displayed
M9197 Fuse blow. /0 | OFF | OFF [X/Y0to 7F0 |* Switches I/O numbers in the fuse blow module
u§e oW, storage registers (D9100 to D9107) and /O Usable with AnU,
\é.enfly error ON | OFF X/Y800 to module verify error storage registers (D9116 to A2AS and QCPU-
's.': ?1’.' FFO D9123) according to the combination of ON/OFF A (A Mode)
switching X/Y1000to | of the M9197 and M9198.
OFF | ON
17F0
M9198 X/Y1800 t
0
ON | ON 14FFo
« When sampling trace / status latch is executed,
Data recovery the setting data stored in the CPU module is Usable with AnU,
of online OFF:Data recovery OFF recovered to enable restart.
M9199 " : . A2AS and QCPU-
sampling trace / | ON: Data recovery ON | » Turn on M9199 to execute again. A (A Mode)

*1  Usable with AnN and AnA which are compatible with SFC.
For the AnN and AnA which are compatible with SFC, refer to the MELSAP-II Programming Manual.
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MELSEC-A

POINT

(1) Contents of the M special relays are all cleared by power off, latch clear or
_ reset with the reset key switch. When the RUN/STOP key switch is set in the
STOP position, the contents are retained.

(2) The above relays with numbers marked *1 remain "on" if normal status is
restored. Therefore, to turn them "off", use the following method:
(a) Method by use program
Insert the circuit shown at right into command
the user program and turn on the |—4 F——1rsT g0 H
reset execution command contact to
clear the special relay M.
{b) Use the test function of the peripheral device to reset forcibly.
- For the operation procedure, refer to the manuals for peripheral devices.
(c) By moving the RESET key switch on the CPU front to the RESET
position, the special relays are turned off.

Reset execution

Special function relay to be reset

(3) Special relays marked *2 above are switched on/off in the sequence
program.

(4) Special relays marked *3 above are switched on/off in test mode of the
peripheral equipment.

(56) Turn OFF the following special relays after resetting the related special
resisters. Unless the related special registers are reset, the special relays will
be turned ON again even if they are turned reset. (Except for the AnU,
A2US(H), and QCPU-A (A mode).)

Special Relay Related Special Resister
M9000 D9100 to D9107
M9001 D9116 to D9123
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APPENDIX 2 LIST OF SPECIAL REGISTERS

The special registers are used for specific purposes in the A2C.

Table 2.1 shows the special registers and their purposes.
It is impossible to write data to those special registers not marked with *1 or
*2. (Read only)

(a) *1 Special registers: Reset (0) only.
(b) *2 Special relays: Data can be written.

For information on special registers which can be used in SFC programs,

refer to the MELSAP-II programming manual.

Table 2.1 List of Special Registers

Number Name Description Details Applicable CPU
» When fuse blown modules are detected, the lowest
number of detected units is stored in hexadecimal. Unusable with
(Example: When fuses of Y50 to 6F output modules AOJ2H
have blown, "50" is stored in hexadecimal) To monitor Only.l rémote
D9000 | Fuse blow Fuse blow module the number by peripheral devices, perform monitor /O stati
number operation given in hexadecimal. . sta '9"
(Cleared when all contents of D9100 to D9107 are information
is valid for
reset to 0.) A2C
» Fuse blow check is executed also to the output ’
modules of remote 1/O stations.
+ Stores the module numbers corresponding to setting
switch numbers or base slot numbers when fuse blow
occurred.
/0 Module for A0J2 Extension Base Unit
Setting Stored Data Base Unit Stored Data
Switch Slot No.
0 1 0 5
1 2 1 6
Fuse blow module 2 3 2 7 Dedicated to
D9001 | Fuse blow number 3 4 3 8 ADJ2H.
4 5
5 6
6 7
7 8
+ In case of remote |/O station, (module /O number/10H)
+ 1 is stored.
« If an I/O module whose data is different from the
entered data when the power is turned on is detected,
the head 1/0 number of the detected module is stored -
in hexadecimal. When the situation is detected in Unusable with
multiple modules, the lowest number among the AOJ2H.
module will be stored. (Storing method is the same as Only remote
that of D9000.) To monitor the number by peripheral /O station
devices, perform monitor operation given in information
hexadecimal. is valid for
170 module I/O module verify (Cleared when all contents of 09116 to D9123 are A2C.
D9002 | \erity error error unit number reset to 0.)
« 1/0 module verify check is executed also to the
modules of remote /O terminals.
« If an I/O module, of which data is different from data
entered, is detected when the power in turned on, the
1/0 number corresponding to the setting switch No. or .
base unit No. is stored.(Storing method is the same as zgféc:fed to
that of D9001).
» In case of remote I/O station, (module I/O number/10H)
+ 1 is stored.
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Table 2.1 List of Special Registers (Continued)

instruction or moving INDICATOR RESET switch on
CPU front to ON position. If another F number has
been detected, the clearing of D9009 causes the nest
number to be stored in D9009.

Number Name Description Details Applicable CPU
. . The number of bits * The number of bits detected by execution of the SUM .
D9003 g;gc:?::;ﬁ:on detected by SUM instruction are stored. in BIN code and updated every 283'2‘:: ted to
instruction detection. execution thereafter. ’
» Error status of the MINI (83) link detected on loaded
MINI (83) link module is stored.
b15 to b8 b7 to b0
8(7(6}i5|4|3|2{1]||8|7|6[5]|4]3]|2]1
Data communication Bits which correspond
between the PLC CPU to the signals of MINI Usable with
. . ‘ and MINI (S3) link (S3) link module, e Wi
D9004 1 mlol\clilulizker::zfter Error detection status module is disabled. shown below, are :nﬁl:\ ZAdS’ d
turned on as the signals nA board an
AnU.
are turned on.
* Hardware error
(X0/X20)
* MINI(S3) link error
detection (X6/X26)
* MINI(S3) link
communication error
(X7/X27)
v 1i ime i 9
*1 | Ac DOWN 1is addeq each .tlme input voltellg.e become.s 85% or Usable with all
AC DOWN count less of rating while the CPU unit is performing
D9005 | counter ) ) . types of CPUs.
operation, and the value is stored in BIN code.
+ Bits which correspond to CPU of which battery is low
are turned on jn D9006, as shown below.
Indicates the CPU B15 By 82 B1 B0 Dedicated to
D9006 | Battery low module of which lol——~——lof [ ] A3V
battery voltage is low. CPUA ’
{ 0: Normal — > CPUB
1: Battery low —— CPUC
*1 | Shelf-diagnostic | Self-diagnostic error | « When error is found as a result of self-diagnosis, error Usable with all
D9008 |error number number is stored in BIN code. types of CPUs.
* When one of FO to 255 is turned on by OUT F or
SET F, the F number, which has been detected
earliest among the F numbers which have turned on, is Unusable with
stored in BIN code. A3, A3N, A3A,
» D9009 can be cleared by RSTF or LEDR A73 and A3N
instruction. If another F number has been detected, the board.
clearing of D9009 causes the next number to be stored
: . F number at which in D900Y.
Annunciator . -
D9009 detection external failure has + When one of FO to 255 is turned on by OUTF or
occurred SET F, the F number, which has been detected
earliest among the F numbers which have turned on, is
stored in BIN code. Usable with A3,
« DY009 can be cleared by executing RSTF or LEDR A3N, A3A, A73

and A3N board.

APP -8




APPENDICES

Table 2.1 List of Special Registers (Continued)

Number Name

Description

Details

Applicable CPU

D9010 | Error step

Step number at which
operation error has
occurred

* When operation error has occurred during execution of
application instruction, the step number, at which the
error has occurred, is stored in BIN code. Thereafter,
each time operation error occurs, the contents of
D9010 are renewed.

Unusable with
A3H and A3M.

*1

D9011 Error step

Step number at which
operation error has
occurred

» When operation error has occurred during execution of
application instruction, the step number, at which the
error has occurred, is stored in BIN code. Since
storage into D9011 is made when M9011 changes from
off to on, the contents of D9010 cannot be renewed
unless M9011 is cleared by user program.

Usable with all
types of CPUs.

1/0O control

D9014
mode

/O control mode
number

* The 1/O control mode set is returned in any of the
following numbers:
0. Both input and output in direct mode
1. Input in refresh mode, output in direct mode
3. Both input and output in refresh mode

Unusable with

A |An, A3H and

A3M.

CPU operating

D9015 states

Operating states of
CPU

= The operation states of CPU as shown below are
stored in D9015.

515' ..... B12 Bt B8 BZ--w-o- B4 BC:: ....... B0

L CPU key switch: Remains the same in
remote RUN/STOP mode.

RUN

STOP
PAUSE *
STEP RUN

wWiN|- |

] Remote RUN/STOP by parameter setting

RUN
STOP
PAUSE *

N|= O

Status in program
0 Except below
STOP_linstruction execution

Remote RUN/STOP by computer
0 RUN

1 STOP
2 PAUSE *

*  When the CPU is in RUN mode and M9040 is off, the
CPU remains in RUN mode if changed to PAUSE
mode.

Usable with all

o types of CPUs.
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Table 2.1 List of Special Registers (Continued)

Number Name Description Details Applicable CPU
ROM/RAM ?: sgl\“llll * Indicates the setting of memory select chip. One value Usable with A1
setting 2. E2PROM of 0 to 2 is stored in BIN code. and A1N.

0:  Main program
(ROM) * Indicates which sequence program is run presently.
1:  Main program One value of 0-to 2 is stored in BIN code. Unusable with
(RAM) ("2" is not stored when AnS, AnSH, A1FX, AQ0J2H, A1 and AIN
2:  Subprogram A2C, A2, A2N, A2A, A2AS and A2U is used.)
(RAM)
0: Main program
(ROM)
1:  Main program
(RAM)
2: . Subprogram 1
(RAM)
3. Subprogram 2
D9016 (RAM)
Program 4:  Subprogram 3
number (RAM)
5. Subprogram 1
(ROM) * Indicates which sequence program is run presently. Dedicated to
6: Subprogram 2 One value of 0 to B is stored in BIN code. AnU.
(ROM)
7: Subprogram 3
(ROM)
8. Main program
(EZPROM)
9:  Subprogram 1
(E2PROM)
A:  Subprogram 2
(E2PROM)
B: Subprogram 3
(E2PROM)
- |f scan time is smaller than-the content of D9017, the
D9017 | Scan time Minimum scan time value is newly stored at each END. Namely, the Usable with all
(per 10 ms) minimum value of scan time is stored into D9017 in types of CPUs.
BIN code.
D9018 | Scan time Scan time (per 10 ms) * Scan time ig stored in BIN code at each END and Usable with all
always rewritten. types of CPUs.
« If scan time is larger than the content of D9019, the
D9019 | Scan time Maximum scan time value is newly stored at each END. Namely, the Usable with all
(per 10 ms) maximum value of scan time is stored into D9018 in types of CPUs.
BIN code.
» Sets the interval between consecutive user program
. Constant scan time starts in multiples of 10 ms. .
2 . ) Unusable with
D9020 Constant scan _(Set by userin10ms |0: No setting . . An.
increments) 1 to 200: Set. Program is executed at intervals of (set
value) x 10 ms.
D9021 | Scan time Scan time (1 ms unit) » Scan time is stored and updated in BIN code after -
every END. Usable with
« When the PC CPU starts running, it starts counting 1 AnA, A2AS,
every second. AnU, AnA board
Dgo22 | second Counts 1 every « It starts counting up from 0 to 32767, then down to - and QCPU-A
counter second. 32768 and then again up to 0. Counting repeats this (A Mode).
routine.
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Table 2.1 List of Special Registers (Continued)

Number Name Description Details Applicable CPU
» Stores the year (2 lower digits) and month in BCD.
. 15812 B11----B8 B7-. B4 B3 B0 Example:
2 Clock data
Clock data el r b v b r v 1987.duly A
D9025 (Year, month) g e ———— R | C1(\T4
Y Y
Year Month
« Stores the day and hour in BCD.
Unusable with
B15..--B12 B11.-B8 B7...--B4 B3-..... B8 .
2| Ciock data Clock data I B B A B i An, A3H, A3M,
D9026 (Day, hour) NEEEEEEBEENEEEEE LA A | A3V, A2C and
~ I\ v 7 o'clock AQJ2H
Day Hour H3110 ’
« Stores the Minute and second in BCD.
. 15.-B12 811 B8 B7....B4 B3 ... BO Example:
2 Clock data HEHEE .
Dooz7 | Clock data (Minute, second) Pl i il iy |S5minutes, A
C - =y 48 seconds
Minute Second H3548
« Stores the day of the week in BCD.
15, B12 BI1. BQ Example:
R I Friday
— — R HO005 .
T Y Da ortheweek Unusabie with
*9 Clock data Clock data o] Sunday A An, A3H, A3M,
D9028 (, day of the week) 0 must be set. T Monday A3V, A2C and
2 | Tuesday AOJ2H.
3 | Wednesday
4 Thursday
5 Friday
6 Saturday
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Table 2.1 List of Special Registers (Continued)

Number Name Description Details Applicable CPU
D9021
D9022 » Sets the head station number of remote terminal
modules connected to A2C and A52G. Setting is not
D9023 . .
necessarily in the order of station numbers.
D9024 A2CCPUC24:1 to 57
D9025 Other CPUs:1 to 61
+ Data configuration
D9026
5057 Remote D021 Remote terminal module No.1 area
terminal 110 61 D9022! Remote terminal module No.2 area
D9028 | parameter :
setti
D9029 "9
D9030
D9031
D9032 D9033| Remote terminal module No.13 area
D9033 D9034| Remote terminal module No.14 area Usable with
D9034 . | A2C and A52G.
+ Sets attribute of each remote terminal module
connected to A2C and A52G with 0 or 1 at each bit.
0: Conforms to the MINI standard protoco! or
remote terminal unit.
1: No-protocol mode of AJ35PTF-R2
» Data configuration
Att b te of O MlNI standard b15b14b13b12b11b10b3 b8 b7 b6 b5 b4 b3 b2 b1 bD
ribu :
D9035 remote terminal protocol D9035 l>®<|0/1|0/1|011|0/1lm1|0/1|0/1|o/1|o/1|o/1|o/1|0/1|0/1|o/1|
module 1:  No protocol
Remote terminal No.1
Remote terminal No.2
Remote terminat No.3
Remote terr;ﬂnal No.13
Remote terminal No.14
Usable with
. AnA, A2AS
L . ‘ ion il . . , ),
D9035 Extgnsnon file Use block No. Store§ the block No. of the extension file register being | AnU and
register used in BCD code. QCPU-A
(A Mode).
: + Sets the total number of stations (1 to 64) of |/O .
D9036 T:)til number of | 4 45 g4 modules and remote terminal modules which are — z;gb';‘:;v:hsze‘
stations connected to an A2C or A52G. )
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Table 2.1 List of Special Registers (Continued)

Number Name Description Details Applicable CPU
* Designate the device number for the extension file
register for direct read and write in 2 words at D9036
and D9037 in BIN data.
Do036 Use consecutive numbers beginning with RO of block
For desianation The devise number No. 1 to designate device numbers. Usable with
extensioi file used for getting direct Extension file register AnA, A2AS,
; . access to each device 0| Block No.1 — |[AnU and
register device . to
numbers for .extenSIon file 16383 area QCPU-A
register 16384 | Block No.2 (A Mode).
D9037 D9037.09036 b area
. pzzzzzzZ
to
/_\_/
« Sets priority of ERROR LEDs which illuminate (or
flicker) to indicate errors with error code numbers. Usable with
D9038 Priority 1 to 4 + Configuration of the priority setting areas is as shown A2C, AnS,
below. AnSH, A1FX,
LED indication BB wreveee A A fvccree b8 b7 e D4 b3eesceees b __ |A0J2H, A52G
priority D9038| Priority 4 : Priority 3 : Priority 2 E Priority 1 2"3’ AszS'
T T T nu an
D9039 1 Priority 7 1 Priority 6 1 Priority 5
D9039 Priority 5 to 7 QCPU-A
« For details, refer to the applicable CPUs User's Manual (A Mode).
and the ACPU (Fundamentals) Programming manual.
* The value stored in D9044 is used as the condition of
the sampling trace when M9044 is turned on or off with
. Step or time during the peripheral device to start sampling trace STRA or Usable with A1
D9044 | Sampling trace . STRAR. A
sampling trace At scanning ...0 and A1MN
Attime........... Time (10 ms unit)
Stores the value in BIN code for D9044.
Expansion file register « Stores the block number of the expansion file register
P 9 which is used as the work area for the execution of a
SFC program biock number to be . .
D9049 ti K d as the work area SFC program in a binary value. .
execution wor ;Jseth as the V: rn fea » Stores "0" if an empty area of 16K bytes or smaller,
area SOI;C erex?::n fono which cannot be expansion file register No. 1, is used
program. or if M9100 is OFF. .
» Stores code numbers of errors occurred in the SFC X:;EIeAV;;E
program in BIN code. ~ | AnU ’A2ASY
0: No error QCP’U-A ’
Code number of error | 80: SFC program parameter error
A Mode), A2C,
D9050 SFC prodgram occurred in the SFC 81: SFC code error ;(AOJZH )Z\nS
error code program 82: Number of steps of simultaneous execution AnSH ! A1 FX'
exceeded :
A52G.
83: Block start error and AS
84: SFC program operation error
Block number in « Stores the block number in which an error occurred in
. the SFC program in BIN code. .
D9051 | Error block which an error In the case of error 83 the starting block number is
occurred. stored

* . Usable with AnN and AnA which are compatible with SFC.
For the AnN and AnA which are compatible with SFC, refer to the MELSAP-II Programming Manual.
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Table 2.1 List of Special Registers (Continued)

error code

2: Line error

remote terminal modules or number of retries is
not normal. Initial program contains an error.
*2 ... Cable breakage or power supply of /O modules

or remote terminal modules is turned off.

Number Name Description Details Applicable CPU
* Stores the step number in which error 84 occurred in
Lo the SFC program in BIN code.
D9052 | Error step :;ezr::r";zz::eghmh Stores "0" when errors 80, 81 and 82 occurred. Usable with
) Stored the block starting step number when error 83 AnN*, AnA*,
occurred. AnU, A28,
— — - - - QCPU-A
Transfer condition + Stores the transfer condition number in which error 84 A Mode). A2C
D9053 | Error transfer number in which an occurred in the SFC program in BIN code. /(AOJZ(IJ-I eg\’ns ’
error occurred. St "0" . ! )
ored "0" when errors 80, 81, 82 and 83 occurred AnSH, ATFX
Error sequence Sequence step » Stores the sequence step number of transfer condition and A52G.
D9054 step q number in which an and operation output in which error 84 occurred in the
error occurred. SFC program in BIN code.
« Stores the step number when status latch is executed.
* Stores the step number in a binary value if status latch
is executed in a main sequence program. Usable with
Status latch Status latch execution | ° Stores the block number and the step number if status AnA, A2AS,
D055 | execution step latch is executed in a SFC program. AnA bpard, AnUJ
step number
number ook N SoN and QCPU-A
ock No. ep No.
(BIN) (BIN) (A Mode).
l«—— Higher 8 bits —»¢—— Lower 8 bits —»
Stores the software version of the CPU module's internal
system in ASCII codes.
Example: Stores "41+" for version A.
Note)The software version of the internal system may be
different from the version marked on the housing.
*5: This function is available with the CPU of the
following S/W versions or later.
CPU Type Name Software Version
A2ACPU (P21/R21), | S/W version W
A2ACPU-S1 (P21/R21) | (Manufactured in July, 1998) Can be used
Software Software version of - only with AnU
DY060 ) h S/W version X !
version internal sysfem A3ACPU (P21/R21) (Manufactured in July, 1998) fgzus, orAnSH.
A2UCPU (S1), S/W version H
A3UCPU, A4dUCPU (Manufactured in July, 1998)
A1SJHCPU, S/W version H
A1SHCPU, A2SHCPU | (Manufactured in May, 1998)
S/W version Y
A2USCPU (S1) (Manufactured in July, 1998)
S/W version E
A2USHCPU-S1 (Manufactured in July, 1998)
« Stores error code when M9061 is turned on
(communication with /O modules or remote terminal
0. Normal modules fails).
icati : 1. i f Usable with
59061 Communication 1+ Initial data error 1 Total number of stations of /O modules or wi

A2C and A52G.

* Usable with AnN and AnA which are compatible with SFC.
For the AnN and AnA which are compatible with SFC, refer to the MELSAP-Il Programming Manual.

APP - 14




APPENDICES

Table 2.1 List of Special Registers (Continued)
Number Name Description Details Applicable CPU

Stores the bit pattern of the base module in abnormal
condition.
When basic base module is abnormal: Bit 0 turns ON.
When 1st expansion base module is abnormal: Bit 1

Abnormal base Stores the bit pattern turns ON. Dedicated to
D9068 of the abnormal base When 2nd expansion base module is abnormal: Bit 2 — | QCPU-A
module
module turns ON. ' (A Mode)
When 7th expansion base .module is abnormal: Bit 7
turns ON.
PC * In the loopback test mode of individual AJ71C24, the .
D9072 | communication 2?;31 é;i(:k by AJ71C24 automatically executes data write/read and (o] tUsabIe fw C?ISS I
check communication check. VPes © s
» Two digits showing the year (XX of 19XX) and month
are stored to D9073 in BCD codes, as shown below.
Clock data 15---B12 B14---B8 B7..---B4 B3-- . BQ Example:
D9073 | Clock data (year, month) NN
L"'Y"'A"'Y"'4H87O7
Year Month Dedicated to
— - - A2CCPUC24
« Two digits showing the day and time are stored to (-PRF)
D9074 in BCD codes, as shown below.
D074 | Clock data Clock data - Example: —
(day, time) 31th,10
v A v o'clock
Day Time H3110

* Two digits showing the minute and second are stored

D9075 in BCD h low.
to D9075 in BCD codes, as shown below Dedicated to

D9075 | Clock data Clock data 157892 BB BT-p-: P4 B3 -BO Example: A2CCPUC24
(minute, second) Pl | il r i |35 minutes, (-PRF)
~ Y > 48 seconds
Minute Second H3548
Stores the status of writing to the built-in ROM.
0: Writing enabled
F1n:  During RAM operation .
Result of writing | 51078 the status of -4 o \viino to buitt-in ROM disabled Dedicated to
D9075 L writing to the built-in : . — [QCPU-A
to built-in ROM ROM F3u: Failed to erase (A Mode)
F4n:  Failed to write
FEn: Checking erasing '
FFH:  During writing
- Two day of the week is stored to D9076 in BCD codes,
as shown below.
B15...B12 14—
T Dedicated to
DUO76 |Clockdata | ok B8 ) Theso digis are atways o | — | A2cCPUC24
Y ' 1 | Monday (-PRF)
2 Tuesday
3 | Wednesday
4 Thursday
5 Friday
6 Saturday
Stores the status of writing (enabled/disabled) to the
Stores the status of built-in ROM. .
D076 | Status of writing | writing (enabled/ Statuses of DIP switch 3 and M9073 _ g‘éd;‘if_t:d to
to built-in ROM | disabled) to the 0: SW3 is OFF, M9073 is OFF/ON (A Mode)
built-in ROM 1; SW3 is ON, M9073 is OFF

2: SW3 is ON, M9073 is ON
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Table 2.1 List of Special Registers (Continued)

applied)

Number Name Description Details Applicable CPU
Sequence » Stores the accumulation time used by M9077. Dedicated t
D9077 accumulation | Accumulation time Setting range: 1 to 255ms (Default: 5ms) Q%PKS‘: 0
time setting * When the value other than 1 to 255 ms is designated, | AM c-l
measurement the value in D9077 is reset to 0. (A Mode)
Stores the number of remaining instructions (RIRD]/
[RIWT]/[RISEND]/[RIRCV/|) being executable simultaneously
at one scan.
(With QCUP-A or AnUCPU)
Number of remaining instructions being executable = 10
— Number of instructions executed simultaneously
(With AnSHCPU)
Number of remaining instructions being executable = 64
— Number of instructions executed simultaneously
*6: This function is available with the CPU of the following
S/W versions or later.
Number of Stores the number of - OC:In \l:/Tt: iendu
executable CC- | remaining CC-Link CPU Type Name Software Version y ’
D9080 . . . . . A | A2US, QCPU-A
Link dedicated |dedicated instructions QO2CPU-A, Q02HCPU-A, (A Mode) or
instructions being executable QOBHCPU-A AnSH *6
Available with all versions n
A1SJHCPU, A1SHCPU,
A2SHCPU
A2UCPU (S1), ASUCPU, |S/W version Q
A4UCPU (Manufactured in July, 1999)
S/W version E
A2USCPU (S1) (Manufactured in July, 1999)
S/W version L
A2USHCPU-S1 (Manufactured in July, 1999)
Number of .
vacant » Stores the number of vacant registration areas for er]:blzzvxg
registration communication requests executed to remote terminal _ LA (A
D9081 areas for Oto32 modules connected to MINI (S3) link module, A2C and 355;‘; A/_‘\'gﬁ
e ceme COPAMUICEION - eem e e o] e BB et o e e e e e e o - "A;?‘C"é‘;ia‘ A‘5’2G B -
requests -
Final . * Stores the final station number of remote 1/0 modules .
D9082 | connected Fma_l connected and remote terminal modules connected to A2C and _ | Usable with
- station number A2C and A52G.
station number A52G.
+» Sets the time check time of the data link instructions
(ZNRD), ) for the MELSECNET/10. Usable with
Time check « Setting range: 1 s to 65535 s (1 to 65535) _ AnU and A2AS,
D9085 | (ime 151065535 . Setting unit. 1 QCPU-A
« Default value: 10 s (If 0 has been set, default 10 s is (A Mode)

Microcomputer

Depends on the

Unusable with

i S
D9090 isnuprf ::?aearea micro-computer « For details, refer to the manual of each microcomputer A gncﬁ\bé iA( A
head device E;og;aez package to prografn package. Mode) and
number ’ AnU.
Usable with
. i AnA, A2AS,
Instruction error Instr;ctlon error detail |, Stores the detail code of cause of an instruction error. — | QCPU-A
number (A Mode),AnA
board and AnU.
D9091

Microcomputer
subroutine call
error code

Depends on the
micro-computer
program package to
be used.

« For details, refer to the manual of each microcomputer
program package.

Unusable with
AnA, AZAS,

A |QCPU-A

(A Mode),AnA
board and AnU.
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Table 2.1 List of Special Registers (Continued)

Number Name Description Details Applicable CPU
Usable with
. AnN*, AnA*
Detail error number of ’ ’
SFC. program the error which » Stores the detail error number of the error occurredin a AnU, A2US(H),
D9091 | detail error . . . — | A2C, AQJ2H,
number occurred in a SFC SFC program in a binary value. QCPU-A
program (A Mode), AnS,
AnSH, A1FX.
+ Stores upper 2 digits of the head I/0 address of /0O i
2*3 z:z:?:?\e”a?i Changed /O module modules to be loaded or unloaded during online mode | Xn;saﬁsvxﬂk
D9094 address head address in BIN code. i A;3,A U’ A,
: Example) Input module X2F0 — H2F P AND.
» Monitors operation state of the A3VTS system and the
A3VCPU.
15 Bi2 B8 B4 B
pooos | | i i iG] bi
| i |
CPP A CPP B CPUC
t tion stat -
Operation state System opgration state
of the A3VTS Stores ope.ration.vsfith Data(H)] Operation state Data(H)| Operation state __ | Dedicated to
system and 4 hexadecimal digits. A RUN 0 RUN A3V.
A3VCPU B_|STEP-RUN 1_| STAND-BY
C PAUSE 2 | STEP-RUN
D STOP 3 PAUSE
E ERROR -4 STOP
i 5 WAIT
D9095 6 ERROR
7 NO RIGHT OF
OPERATION
+ Dip switch information of CPU module is stored as
follows.
0:ON
1:OFF
B15 fo B4 B3 B2 B1 B0
; ; D9095 0 | Usable wtih
Plfp sw't:.:h Dip switch information sw1 | — QCPU-A
information . (A mode) Only.
—P>sw2
——P»swW3
——P3SW4
»SW5
A3VCPU A « Error code of self-check error on CPU A is stored in Dedicated to
D909%6 Self-check Self-check error code BIN code. — | a3v
eli-check error + Cleared when D9008 of CPU A is cleared. ’
A3VCPU B + Error code of self-check error on CPU B is stored in Dedicated to
D9097 Sélf-check Self-check error code BIN code. — | A3v
eli-check error | . « Cleared when D9008 of CPU B is cleared. '
« Error code of self-check error on CPU C is stored in .
Dedicated to
D9098 gsl\f/C: UE Self-check error code BIN code. - Agvl
eli-check error « Cleared when D9008 of CPU C is cleared. ’
A3VTU « Error code of self-check error on A3VTU is stored in _ Dedicated to
D099 Self-check error Self-check error code BIN code. A3V.

* Usable with AnN and AnA which are compatible with SFC.
For the AnN and AnA which are compatible with SFC, refer to the MELSAP-Ii Programming Manual.
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Table 2.1 List of Special Registers (Continued)

Number Name Description Details Applicable CPU
*1 * Output module numbers (in units of 16 points), of which
D9100 fuses have blown, are entered in bit pattern. (Preset
1 output unit numbers when parameter setting has been
09101 performed.)
P 1514131211109 8 7 6 54 3 2 1 0
D9102 D9100 |o|ofo |l jolofoll|clolo]o]olofofo
1 poto1 | 1jofojo]o|L|ofo]ojolo|o|o]a]ofo
D9103 pe107 [0]ofoo[h{o[o]o[o]o]o]o[d]o]o]0] Usable with all
*q I types of CPUs
D9104 Fuse blown Bit pattern in units of Indicates fuse blow. Only remote
1 16 points of fuse blow . (o] 1/O station
module modules * Fuse blow check is executed also to the output module information
D9105 of remote 1/O station. is valid for
*q (if normal status is restored, clear is not performed. A2C
D9106 Therefore, it is required to perform clear by user ’ '
program.)
(For the AnU, A2US(H) and QCPU-A (A mode))
« Data clear of D9100 to D9107 is executed by turning
*q off M9000 (fuse blown).
D9107 ’ (For the CPU other than the AnU, A2US(H) and QCPU-
A (A mode))
* Data clear of D9100 to D9107 is executed by turning
off D9100 to D9107 (fuse blown).
« Stores the output module number of the fuses have
blown in the bit pattern.
b15 b8 b7 b6 b5 b4 b3 b2 b1 b0
D100 (0] —~ |O
A L indicates the modu
Qis fixed. \’ L ;o‘:set‘tingt:wilchdo.le
indicates the module
_for setting switch 1.
*1 | Fuse blow Fuse blow module bit fo aeiing Swioh, __ | Dedicated to
D9100 | module pattern for sting Swhen 3. AQJ2H.
Indicates the module for setting
switch 4 or the module for
extension base unit slot 0.
Indicates the module for setting
switch 5 or the module for
extension base unit slot 1.
— Indicates the module for setting
switch 6 or the module for
extension base unit siot 2.
— Indicates the module for setting switch 7 or
the module for extension base unit siot 3.
*2
D9108 * Sets value for the step transfer monitoring timer and
= the number of F which turns on when the monitoring
D9109 timer timed out.
" b15 to b8 b7 to b0 Usable with AnN,
2 | AnA, AnU, A2AS,
2210 step transter | Timer sstting va ‘ i ehgy
22 il bl _ |acruas
pottt tin:er zettign time out (110255 sec Mode), A2C,
2 9 in seconds) AQJ2H, AnS,
D9112 F number setting AnSH, A1FX and
2 (By turning on any of M9108 to M9114, the monitoring AS2G.
D913 timer starts. If the transfer condition following a step
which corresponds to the timer is not established within
*2 set time, set annunciator (F) is tuned on.
D9114

*.  Usable with AnN and AnA which are compatible with SFC.
For the AnN and AnA which are compatible with SFC, refer to the MELSAP-Il Programming Manual.
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Table 2.1 List of Special Registers (Continued)

Number Name Description Details Applicable CPU
D9116 1 * When 1/0 modules, of which data are different from
those entered at power-on, have been detected, the I/
* O unit numbers (in units of 16 points) are entered in bit
D9117 pattern. (Preset /O unit numbers when parameter
1 setting has been performed.)
D9118 1514131211109 8 7 6 5 4 3 2 1 0 Usable with all
*1 D9116 |0 [0 |o]o[o|o[olo|o|ofo|o]ofo]o|d types of CPUs
D9119 Bit pattern in units of po117 {ololololololdlolalololololololo Only remote
* ://Srifr;(:::;? 16 points of verify bl o I/O station
1 error units p9123 |ojlyjo]o]o]o]o]o[o[o]o]o]o]o]0]0] information
D9120 T is valid for
*4 Indicates /O module verify error. A2C.
Do121 * /0O modaule verify check is executed,also to remote 1/0
*1 station modules.
D9122 (If normal status is restored, clear is not performed.
1 Therefore, it is required to perform clear by user
D9123 program.)
* When an /O module different from the /O module data
registered during power-on is detected, this register
indicates the bit pattern of the I/O module number.
b15 b8 b7 b6 bS b4 b3 b2 b1 b0
Dg116 {0] ~ |0
— Lnicaes e module
0is fixed. L }o(risetttingt:wi(chdo.l
) Indicates the module
1 I/O_n_10d_u|e Bit P_atte_rn of |, Jorssting swich 1. Dedicated to
verification verification error for setting switch 2. —
D9116 | Indicates (hegmodule AOJZH
error mOdU e for sefting switch 3.
Indicates the module for setting
switch 4 or the module for
extension base unit slot 0.
indicates the module for setting
switch 5 or the module for
extension base unit slot 1.
— Indicates the module for setting
switch 6 or the module for
extension base unit slot 2.
— Indicates the module for setting switch 7 or
the module for extension base unit slot 3.
* When one of FO to 255 (FO to 2047 for AnA and AnU)
isturned onby SET F 1 is added to the contents of
D9124. When RSTF or LEDR instruction is
A iat executed, 1 is subtracted from the contents of D9124.
09124 d"t"“'t’.”a °" | Annunciator (I the INDICATOR RESET switch is provided tothe | . | Usable with all
© ec;.;on detection quantity CPU, pressing the switch can execute the same types of CPUs.
Qquantlty processing.)
* Quantity, which has been turned on by SETF is
stored into D9124 in BIN code. The quantity turned on
with SET F is stored up to "8."

APP -17 -2



APPENDICES

Table 2.1 List of Special Registers (Continued)

Number

Name

Description

Details

Applicable CPU

D9125

D9126

D9127

D9128

D9129

D9130

D9131

D9132

Annunciator
detection
number

Annunciator detection
number

* When one of FO to 255 (F0 to 2047 for AnA and AnU)
is turned on by [SET F|, F number, which has turned on,
is entered into D9125 to D9132 in due order in BIN
code.

F number, which has been turned off by [RSTF|, is
erased from D9125 to D9132, and the contents of data
registers succeeding the data register, where the
erased F number was stored, are shifted to the
preceding data registers. ’

By executing instruction, the contents of D9125
to D9132 are shifted upward by one. (With a CPU
equipped with an INDICATOR RESET switch, the
same process occurs when the switch is pressed.

_When there are 8 annunciator detections, the 9th one
'is not stored into D9125 to 9132 even if detected.

SET SET SET RST SET SET SET SETSET SET SET
e N N N LN L L N

D9009 0 [50150|50(50]|50(50(50]50]50}50|50|99

D9124 o [1]|2]|3(2|3]|]4i5]|6|7]|8([8]8

D9125 0 150(50]50(50]|50|5050|50{50]50(50{99

D9126 0}0[25]|25(99]|99|9999{99{99]|99(|99]15
D9127

[=]
o
o

9910 |[15]15|15]|15(15]|15(15]70

D9128

o | o

0]0|0}j0|0|70|70(70|70]|70|70]|65
0

D9129 0]0|0}|0]|0|65(65[(65|65|65]38

D9130 0OJO0|0O}j0O|0O]|0O]|]0]0|38}38{38)38(110

D9131 0(0|0]0]O]O|0]|O]|O [110[110[110]151

D9132 0O|0{O0|O|O0O|O}jOfO]|O]|O [151[151]210

Usable with all
types of CPUs

D9133

D9134

D9135

D9136

D9137

D9138

D9139

D9140

Remote
terminal card
information

00:

01:

10:

No 1/0 module or
remote terminal
module or initial
communication
impossible

Input module or
remote terminal
module

Output module

Stores information of /O modules and remote terminal

modules connected to the A2C and A52G

corresponding to station number.

Information of IO modules and remote terminal

modules is for input, output and remote terminal

module identification and expressed as 2-bit data.

00:  No I/O module or remote terminal module or
initial communication is impossible.

01:  Input module or remote terminal module

10:  Output module

Data configuration

b15 b14b13 b12b11b10b9 b8b7 b6b5S  b4b3 b2b1 b

Station | Station | Station | Station | Station| Station | Station [Station
D9133| ™ 7 6 5 4 3 2 1
Station | Station | Station |Station|Station| Station | Station|Station

16 15 14 13 12 11 10 9
& Station | Station | Station | Station| Station | Station | Station|Station

ca | 19 18 N s
Station| Station | Station | Station il ation | Station|

56 55 54 53 52 51 50 49
D9140 Station | Station | Station | Station{ Station: Stationlstation Station
|64 63 62 61 60, 5 57

Usable with
A2C and A52G
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Table 2.1 List of Special Registers (Continued)

Number Name Description Details Applicable CPU
D9141
D9142

-D9143
D9144
D9145

« Stores the number of retries executed to I/0 modules
D9146 or remote terminal modules which caused
D9147 communication error. .
D9148 (Retry processing is executed the number of times set
at D9174.)
D9149 + Data becomes 0 when communication is restored to
DY150 normal.
* Station number setting of I/O modules and remote
D9151 terminal modules is as shown below.
D9152 b15 to b8 b7 to b0
D9153 D9141 Station 2 Station 1
D9154 D9142 | - Station 4 Station 3
D9155 D9143 | Station 6 Station 5
D9156 Number of . ! ! H Usable with
times of retry Number of retries — | A2C and A52G
D9157 | execution D9171 Station 62 Station 61 -
D9158 D9172 Station 64 Station 63
D9159 » Retry counter uses 8 bits for one station.
D9160 b(n+7) b(n+6) b(n+5) b(n+4) b(n+3) b(n+2) b(n+1) b(n+0)
D9161 0/1
D9162 < v s
D9163 Number of retries
0: Normal
D9164 1: Station error
D9165 * "n"is determined by station number of I/O module or
D9166 remote terminal module.
D9167 Odd number stations: b0 to b7 (n = 0)
Even number stations: b8 to b15 (n = 8)

D9168
D9169
D9170
D9171
D9172
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Table 2.1 List of Special Registers (Continued)

Number

Name

Description

Details

Applicable CPU

D9173

Mode setting

0:  Automatic online

return enabled

1:  Automatic online
return disabled

2:  Transmission
stop at online
error

3: Line check

Mode setting

0 |[Auto-
matic
online
return
enabled

* When an I/0O module or a remote
terminal module caused communication
error, the station is placed offline.
Communication with normal stations is
continued.

The station recovering from a
communication error automatically
resumes communication.

Auto- * When an /O module or a remote

matic terminal module caused communication
online error, the station is placed offline.

return « Communication with normal stations is
disabled | continued.

Though a faulty station returned to
normal, communication is not restored
unless the station module is restarted.

2 | Trans-
mission

* When an /O module or a remote
terminal module caused communication

stop at . | error, communication with all stations is

online stopped.

error + Though a faulty station returned to

normal, communication is not restored

unless the station module is restarted.

3 |[Line » Checks hardware and connecting cables
check of /O modules and remote terminal
modules.

Usable with
A2C and A52G.

D9174

Setting of the
number of
retries

Number of retries

» Sets the number of retries executed to 1/0 modules
and remote terminal modules which caused
communication error.

» Set for 5 times at power on.

* Set range: 0 to 32

« If communication with an /O module or a remote
terminal module is not restored to normal after set
number of retries, such module is regarded as a faulty
station.

Usable with
A2C and A52G.

D9175

Line error retry
counter

Number of retries

» Stores the number of retries executed at line error
(time out).

+ Data becomes 0 when line is restored to normal and
communication with /0O modules and remote terminal
modules is resumed.

Usable with
A2C and A52G.

D9180

D9181

Do182

D9183

D9184

D9185

D9186

D9187

D9188

D9189

D9190

D9191

D9192

D9193

Remote
terminal module
error number

Remote terminal
number

» Stores error code of a faulty remote terminal module
when MS060 is turned on.

* The error code storage areas for each remote terminal
module are as shown below.

N

D9180 Remote terminal module No.1

Remote
terminal
module
numbers
from 1to 14
are set with
D9020 to
D9034.

D9181
D9182

Remote terminal module No.2

Remote terminal module No.3

D9192 Remote terminal module No.13

D9193{ Remote terminal module No.14

J

» Error code is cleared in the following cases.

= When the RUN key switch is moved from STOP to
RUN.
(D9180 to D9183 are all cleared.)

» When Yn4 of each remote terminal is set from OFF to
ON.

Usable with
A2C and A52G.
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Table 2.1 List of Special Registers (Continued)

state

b15 to b8 b7 to b0

For | For { For | For | For | For | For { For
0] 0]J0[0]| 0} 0]| 0] 0 |axis|axis]|axis|axis]axis |axis]axis| axis
8 7 615 4 3 2 1

All o Connected: 1
Disconnected: 0

Number Name Description Details
Limit switch
D9180 output state Dedicated to
torage areas for - Stores output state of limit switch function. AT73.
axes 1 and 2 .
b15b14b13b12b11b10 b9 b8 b7 bS b5 b4 b3 b2 b1 b0
Limit switch 09180 [voF{¥oE|vobjvoc)roefvoavos]vos] vorfvosjvos|vod) vas|voajvo1 fvoo)
D9181 output state e Axis 2 Axis 1 ™"is stored in Dedicated to
storage areas the bit which A73.
for axes 3 and 4 Bit pattern of limit D9181 V1F]Y1EIV1D|Y1CIV1B|Y1A|V19‘Y1S Y17|v1slvtslvmlwalvulw1|v1o corresponds t.°
— - switch function output Axis 4 Axig 3 ———p] output (¥) Wh.fc?
Limit switch state is ‘”'"eg o 0
Do1ga | OutPut state e s T L P oo s e i e e o o o juf;‘;'fs,:,’e: Dedicated to
storage areas e A 6 J Axis tumed off. A73.
for axes 5 and 6 D9183 | 3l lwulvoulvauln Iv alua vallublualvmlv Iv.s IVJIIYSO
imit switeh YaF|v3E[vanjracivaefvanjvss] fros]vasfvs4vasfrazf
Dotgs | Output state fois® s 7 Dedicated to
storage areas AT3.
foraxes 7 and 8
« Stores error codes occurred at the PCPU in BIN code.
0: Normal
1: A73CPU hardware error
Cause of PCPU 2: PCPU error Dedicated to
D184 error PCPU error code 10:  A70AF error A73.
11.  A70AF error
12. A70MDF error
13:  AY42 error
» Servo amplifier connection state is checked and the
result is stored in the bit which corresponds to each
axis number.
Connection state is continuously checked. Axes which
changed from disconnected state to connected state
. are regarded as connected. But, axes which changed
Do1gs | Servo amplifier Bit pattern of servo from connected state to disconnected state are still Dedicated to
- amplifier connection
connection data regarded as connected. AT3.
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Table 2.1 List of Special Registers (Continued)

servo amplifier

For { For | For| For | For | For | For | For
0JOo]Jo|O]|O]| O} O] O |axis|axis|axis|axis |axis |axis|axis faxis
7161514 31211

AllO Type of servo amplifier
set at each axis is stored
with "0" or "1".

Number Name Description Details
+ Stores error code when the manual pulse generator
axis setting error flag (MS077) is turned on in the bit
each corresponds to each axis number.
b15 to b8 b7 to b0
For | For | For | For | For | For § For | For
axis | axis | axis | axis | axis | axis [axis|axis| 0 | 0 | 0| 0] O For{ Far| For
sl716l5]4]3]l2]1 P3[{P2|P1
"1" is stored in the bit {Not used) "1"is stored in
which corresponds to the the bit which
Manual pUIse_ Manual pUIse_ . axis number which corresponds to | Dedicated to
D9187 | generator axis | generator axis setting caused 1 pulse input the manual A73
setting error error code magnification setting pulse generator ’
error. number which
0: Normal caused manual
1: Input magnification is pulse generator
out of the range from axis setting
1 to 100. error.
0: Normal
1: Axis setting
is out of the
range from
1t08.
+ Stores axis number in the bit which corresponds to the
axis which was running when a test mode request was
. . given and test mode request error occurred.
Starting axis
b15 to b8 b7 to b0 :
number . .
D9188 at test S{al’tlng axis number Far | For | For | For | For | For | For | Far Dedicated to
mode request 0]0|0|O|O|0O]O0 ]| O |as|axis|axis|axis|axis |axis |axis |axis A73.
8 7 6 5 4 3 2 1
error
{Not used) "1" is stored when running.
"0" is stored when not running.
« Stores error servo program number (0 to 4095) when .
Error program . . Dedicated to
D9189 Error program number | the servo program setting error flag (M9079) is turned
number : A73.
on.
N -
. . Stores error code which corresponds to the error .
Data setting Data setting error L P . Dedicated to
D9190 setting item when the servo program setting error flag
error number . A73.
(M9079) is turned on.
+ Stores type of connected servo amplifier in the bit
which corresponds to each axis number.
0: MR-SB/MR-SD/MR-SB-K is connected or not
connected.
Bit pattern of the axis | 1.  General-purpose servo amplifier is connected.
ifi Dedicated to
D9191 Servo amplifier | connected to a bi5 o b8 b7 o b0
type general-purpose A73.
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Table 2.1 List of Special Registers (Continued)

Number Name Description Details

+ Bit which corresponds to faulty /0 module or remote
D9196 terminal module is set (1).
(Bit which corresponds to a faulty station is set when
normal communication cannot be restored after
- executing the number of retries set at D9174.)

D9197 * If automatic online return is enabled, bit which
) . corresponds to a faulty station is reset (0) when the
Faulty'statlon Bit pattern of the faulty | gtation is restored to normal. __ | Usable with
detection station + Data configuration A2C and A52G.
D91 98 Address b15 b14 b13 b12 bi11 b10 b9 b8 b7 b6 bS5 b4 b3 b2 bt b0
D996 |16 |15 | 14 | 13 |12 |11 | 10| 9 |8 |7 |6 |5 a |sl2]1
oote7 PSS 0 | 2o | 28 | 27 | 26| 25 | 24 | 25 | 25 | 21 | 30 | 1L te | T
o919 "5 ("7 e | a5 | 44 | 4 | 42 | a1 | 40| 5 | 3| 57 | 36 | 35| s | 38
D9199 os190 ["er a6z ot | 60 | 55 | 56 | 57| 66| 5 | 5t | &3 | % | ot | 20| 48

POINT!

(1) Special registers are cleared when the PC is switched off or the RESET
switch is set to LATCH CLEAR or RESET. Data remains unchanged when
the RUN/STOP key switch is set to STOP.

(2) The above special registers marked *1 above are latched and their data will
remain unchanged after normal status is restored. For this reason, use one
of the following methods to clear the registers.

(a) Method by user program ,
Insert the circuit shown at right into Clear execution
the program and turn on the clear H F——— RrsT Q%QQSJ—‘I‘
execution command contact to clear Special function register to be cleared
the contents of register.

(b) Method by peripheral equipment
Set the register to "0" by changing the present value by the test function
of peripheral equipment or set to "0" by forced reset. For the operation
procedure, refer to the Instruction Manual for peripheral equipment.

(c) By moving the RESET key switch at the CPU front to the RESET
position, the special register is set to "0".

(3) Data is written to special registers marked *2 above in the sequence
program.

(4) Data is written to special registers marked *3 above in test mode of the
peripheral equipment.
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APPENDIX 3 INSTRUCTION LIST

Presented here is a list of the instructions that can be used with an A2C.
For details on each of the instructions, refer to the following programming

manuals:

¢ ACPU Programming Manual (Fundamentals)
¢ ACPU Programming Manual (Common Instructions)

(1) Sequence Instructions

(2)

(a)

(b)

(c)

Contact instructions

Contact LD, LDI, AND, ANI, OR, ORI
Connection instructions

Connection ANB, ORB, MPS, MRD, MPP
Output instructions

Output OUT, SET, RST, PLS, PLF
Shift instructions

Shift SFT, SFTP
Master control instructions

Master control MC, MCR
Termination instructions

Program end FEND, END
Other instructions

Stop STOP

No operation NOP

New page NOPLF

(page processing for printer output)

Basic Instructions

(a)

Comparison instructions

16 bits LD=, AND=, OR=

B 32 bits LDD=, ANDD=, ORD=
16 bits LD<>, AND<>, OR<>

b 32 bits LDD<>, ANDD<>, ORD<>
16 bits LD>, AND>, OR>

g 32 bits LDD>, ANDD>, ORD>
16 bits LD<=, AND<=, OR<=

= 32 bits LDD<=, ANDD<=, ORD<=
16 bits LD<, AND<, OR<

) 32 bits LDD<, ANDD<, ORD<

N 16 bits LD>=, AND>=, OR>=

- 32 bits LDD>=, ANDD>=, ORD>=
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(b) BIN arithmetic operation instructions

16 bit P, t
+ Addition its +, +P, two types each
32 bits D+, D+P, two types each
6 i I
- Subtraction 16 bits , -P, two types each
32 bits D-, D-P, two types each
16 bits P
* Multiplication : !
32 bits D*, D*P
L 18 bits /1P
/ Division
32 bits D/, D/P
8 bi INC, INC
+1 Addition 16 bits  INCP
32 bits DINC, DINCP
. 16 bits DEC, DECP
-1 Subtraction
32 bits DDEC, DDECP
(c) BCD arithmetic operation instructions

- BCD 4-digit | B+, B+P, two types each
+ Addition
BCD 8-digit | DB+, DB+P, two types each
. BCD 4-digit | B-, B-P, two types each
- Subtraction
BCD 8-digit | DB-, DB-P, two types each
L BCD 4-digit | B*, B*P
* Multiplication
BCD 8-digit | DB*, DB*P
BCD 4-digit | B/, B/P
/ Division g
BCD 8-digit | DB/, DB/P
(d) BCD/BIN conversion instructions
16 bit BCD, BCDP
BIN — BCD A
32 bhits DBCD, DBCDP
16 bits BIN, BINP
BCD — BIN
32 bits DBIN, DBINP
(e) Data transfer instructions
16 bits MOV, MOVP
Transfer
32 bits DMOV, DMOVP
16 bits XCH, XCHP
Exchange
32 bits DXCH, DXCHP
i 16 bits CML, CMLP
Negative transfer
32 bits DCML, DCMLP
Batch transfer 16 bits BMOQV, BMOVP
Same data batch transfer 16 bits FMOV, FMOVP
(fy Program branch instructions
Jump CJ, 8CJ, JMP
Subroutine call CALL, CALLP
Return RET
Microcomputer program call SUB, SUBP
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(g) Refresh instructions
Link refresh COM
Partial refresh SEG
Link refresh enable/disable El, DI
(3) Application Instructions
(a) Logical operation instructions
. 16 bits WAND, WANDP, two types each
Logical product
32 bits DAND, DANDP
) 16 bits WOR, WORP, two types each
Logical sum
32 bits DOR, DORP
. . 16 bits WXOR, WXORP, two types each
Exclusive logical sum
32 bits DXOR, DXORP
. . 16 bits WXNR, WXNRP, two types each
NOT exclusive logical sum
32 bits DXNR, DXNRP
Two’s complement .
(sign inversion) 16 bits NEG, NEGP
(b) Rotation instructions
. . 16 bits ROR, RORP, RCR, RCRP
Rightward rotation
32 bits DROR, DRORP, DRCR, DRCRP
. 16 bits ROL, ROLP, RCL, RCLP
Leftward rotation
32 bits DROL, DROLP, DRCL, DRCLP
(c) Shift instructions
. . 16 bits SFR, SFRP, BSFR, BSFRP
Right shift
Device units | DSFR, DSFRP
) 16 bits SFL, SFLP, BSFL, BSFLP
Left shift

Device units | DSFL, DSFLP

(d) Data processing instructions

Data search 16 bits SER, SERP
) 16 bits SUM, SUMP
Bit check
32 bits DSUM, DSUMP
2" bits DECO, DECOP
Decode
16 bits SEG
Encode 2" bits ENCO, ENCOP
Bit set 16 bits BSET, BSETP
Bit reset 16 bits BRST, BRSTP
Dissociation 16 bits Dis, DISP
Association 16 bits UNI, UNIP
(e) FIFO instructions
Write 16 bits FIFW, FIFWP
Read 16 bits FIFR, FIFRP
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() ASCI instructions

ASCIl conversion ASC

(9) Remote terminal access instructions

1 word FROM+PRC, PROMP+PRC
Data read
2 words DFRO+PRC, DFROP+ PRC
. 1 word TO+PRC, TOP+PRC
Data write
2 words DTO+PRC, DTOP+PRC
(h) FOR/NEXT instructions
Repetition FOR, NEXT
(iy Display instructions
Display reset LEDR

(j) Data link module instructions

Data read 1 word LRDP, RFRP
Data write 1 word LWTP, RTOP

(k) Other instructions

WDT reset WDT, WDTP
Failure check CHK

Status latch SLT, SLTR
Sampling trace STRA, STRAR
Carry flag set/reset 1 bit STC, CLC
Timing clock 1 bit DUTY

APP — 35



APPENDICES

MELSEC-A
APPENDIX 4 OUTSIDE DIMENSIONS
41 A2CCPU, A2CCPU-DC24V
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4.2 A2CCPUP21/R21

Unit: mm (inch)
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MELSEC-A
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4.4 A2CJCPU (S3)
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4.5 Power Supply Unit

4.5.1

A66PC power supply unit
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4.5.2 A2CJ66P power supply unit
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4.6 DIN Adapter
(1) A6DIN1C

2-M4 mounting screws
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(3) ABDIN3C
4-M4 mounting screw
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APPENDIX 5 TRANSPORTATION PRECAUTIONS

When transporting lithium batteries, make sure to treat them based on the transport
regulations.

5.1 Controlled Models

The batteries for AnSCPU (including memory cards) is classified as follows:

Product name Model | Product supply status | Classification for transportation
A series battery | AB6BAT Lithium battery Non-dangerous goods

5.2 Transport Guidelines

Comply with IATA Dangerous Goods Regulations, IMDG code and the local transport
regulations when transporting products after unpacking or repacking, while
Mitsubishi ships products with packages to comply with the transport regulations.
Also, contact the transporters.
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APPENDIX 6 HANDLING OF BATTERIES AND DEVICES WITH BUILT-IN BATTERIES
IN EU MEMBER STATES

This section describes the precautions for disposing of waste batteries in EU member
states and exporting batteries and/or devices with built-in batteries to EU member
states.

6.1 Disposal Precautions

In EU member states, there is a separate collection system for waste batteries.
Dispose of batteries properly at the local community waste collection/recycling center.

The following symbol is printed on the batteries and packaging of batteries and
devices with built-in batteries used for Mitsubishi programmable controllers.

Note:This symbol is for EU member states only.
The symbal is specified in the new EU Battery Directive (2006/66/EC) Article 20

"Information for end-users" and Annex II.

The symbol indicates that batteries need to be disposed of separately from other
wastes.
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6.2 Exportation Precautions

The new EU Battery Directive (2006/66/EC) requires the follwoing when marketing or
exporting batteries and/or devices with built-in batteries to EU member states.

* To print the symbol on batteries, devices, or their packaging

* To explain the symbol in the manuals of the products

(1) Labelling
To market or export batteries and/or devices with built-in batteries, which have no
symbol, to EU member states on September 26, 2008 or later, print the symbol
shown on the previous page on the batteries, devices, or their packaging.

(2) Explaining the symbol in the manuals
To export devices incorporating Mitsubishi programmable controller to EU
member states on September 26, 2008 or later, provide the latest manuals that
include the explanation of the symbol.
If no Mitsubishi manuals or any old manuals without the explanation of the symbol
are provided, separately attach an explanatory note regarding the symbol to each
manual of the devices.

POINT

The requirements apply to batteries and/or devices with built-in batteries
manufactured before the enforcement date of the new EU Battery Directive (2006/
66/EC).
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Please confirm the following product warranty details before using this product.

1. Gratis Warranty Term and Gratis Warranty Range
If any faults or defects (hereinafter "Failure”) found to be the responsibility of Mitsubishi occurs during use of the product
within the gratis warranty term, the product shall be repaired at no cost via the sales representative or Mitsubishi Service
Company.
However, if repairs are required onsite at domestic or overseas location, expenses to send an engineer will be solely at
the customer’s discretion. Mitsubishi shall not be held responsible for any re-commissioning, maintenance, or testing on-
site that involves replacement of the failed module.

[Gratis Warranty Term]
The gratis warranty term of the product shail be for one year after the date of purchase or delivery to a designated
place.
Note that after manufacture and shipment from Mitsubishi, the maximum distribution period shall be six (6) months, and
the longest gratis warranty term after manufacturing shall be eighteen (18) months. The gratis warranty term of repair
parts shall not exceed the gratis warranty term before repairs.

[Gratis Warranty Range]

(1) The range shall be limited to normal use within the usage state, usage methods and usage environment, etc.,
which follow the conditions and precautions, etc., given in the instruction manual, user's manual and caution labels
on the product.

(2) Even within the gratis warranty term, repairs shall be charged for in the following cases.

1. Failure occurring from inappropriate storage or handling, carelessness or negligence by the user. Failure caused
by the user's hardware or software design.

2. Failure caused by unapproved modifications, etc., to the product by the user.

3. When the Mitsubishi product is assembled into a user's device, Failure that could have been avoided if functions
or structures, judged as necessary in the legal safety measures the user's device is subject to or as necessary
by industry standards, had been provided.

4. Failure that could have been avoided if consumable parts (battery, backlight, fuse, etc.) designated in the
instruction manual had been correctly serviced or replaced.

5. Failure caused by external irresistible forces such as fires or abnormal voltages, and Failure caused by force
majeure such as earthquakes, lightning, wind and water damage.

6. Failure caused by reasons unpredictable by scientific technology standards at time of shipment from Mitsubishi.

7. Any other failure found not to be the responsibility of Mitsubishi or that admitted not to be so by the user.

2. Onerous repair term after discontinuation of production
(1) Mitsubishi shall accept onerous product repairs for seven (7) years after production of the product is discontinued.
Discontinuation of production shall be notified with Mitsubishi Technical Bulletins, etc.
(2) Product supply (including repair parts) is not available after production is discontinued.

3. Overseas service
Overseas, repairs shall be accepted by Mitsubishi's local overseas FA Center. Note that the repair conditions at each FA
Center may differ.

4. Exclusion of loss in opportunity and secondary loss from warranty liability
Regardless of the gratis warranty term, Mitsubishi shall not be liable for compensation of damages caused by any cause
found not to be the responsibility of Mitsubishi, loss in opportunity, lost profits incurred to the user by Failures of Mitsubishi
products, special damages and secondary damages whether foreseeable or not, compensation for accidents, and
compensation for damages to products other than Mitsubishi products, replacement by the user, maintenance of on-site
equipment, start-up test run and other tasks.

5. Changes in product specifications
The specifications given in the catalogs, manuals or technical documents are subject to change without prior notice.

6. Product application

(1) In using the Mitsubishi MELSEC programmable controller, the usage conditions shall be that the application will not
lead to a major accident even if any problem or fault should occur in the programmable controller device, and that
backup and fail-safe functions are systematically provided outside of the device for any problem or fault.

(2) The Mitsubishi programmable controller has been designed and manufactured for applications in general industries,
etc. Thus, applications in which the public could be affected such as in nuclear power plants and other power plants
operated by respective power companies, and applications in which a special quality assurance system is required,
such as for Railway companies or Public service purposes shall be excluded from the programmable controller
applications.

In addition, applications in which human life or property that could be greatly affected, such as in aircraft, medical
applications, incineration and fuel devices, manned transportation, equipment for recreation and amusement, and
safety devices, shall also be excluded from the programmable controller range of applications.

However, in certain cases, some applications may be possible, providing the user consults their local Mitsubishi
representative outlining the special requirements of the project, and providing that all parties concerned agree to the
special circumstances, solely at the users discretion.
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