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@SAFETY PRECAUTIONS @

(Read these precautions before using this product.)

Before using this product, please read this manual and the relevant manuals carefully and pay full attention
to safety to handle the product correctly.

In this manual, the safety precautions are classified into two levels: " A\ WARNING" and " /i\ CAUTION".

A WARNING Indice!tes_that incorrect hand]ipg may cause hazardous conditions,
resulting in death or severe injury.

f Indicates that incorrect handling may cause hazardous conditions,
CAUTION resulting in minor or moderate injury or property damage.
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Under some circumstances, failure to observe the precautions given under A CAUTION" may lead to
serious consequences.

Make sure that the end users read this manual and then keep the manual in a safe place for future
reference.

[DESIGN PRECAUTIONS]

/\ WARNING

@ Create a safety circuit outside the PLC to ensure the whole system will operate safely even if an
external power failure or a PLC failure occurs.
Otherwise, incorrect output or malfunction may cause an accident.

(1
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For an emergency stop circuit, protection circuit and interlock circuit that is designed for

incompatible actions such as forward/reverse rotation or for damage prevention such as the

upper/lower limit setting in positioning, any of them must be created outside the PLC.

When the PLC detects the following error conditions, it stops the operation and turn off all the

outputs.

+ The overcurrent protection device or overvoltage protection device of the power supply
module is activated.

» The PLC CPU detects an error such as a watchdog timer error by the self-diagnostics
function.

In the case of an error of a part such as an 1/0O control part that cannot be detected by the PLC

CPU, all the outputs may turn on.In order to make all machines operate safely in such a case,

set up a fail-safe circuit or a specific mechanism outside the PLC.For a fail-safe circuit example,

refer to "LOADING AND INSTALLATION" in this manual.

Depending on the failure of the output module's relay or transistor, the output status may remain

ON or OFF incorrectly.

" For output signals that may lead to a serious accident, create an external monitoring circuit.




[DESIGN PRECAUTIONS]

/\ WARNING

@ If load current more than the rating or overcurrent due to a short circuit in the load has flowed in the
output module for a long time, it may cause a fire and smoke. Provide an external safety device such
as a fuse.

@ Design a circuit so that the external power will be supplied after power-up of the PLC.
Activating the external power supply prior to the PLC may result in an accident due to incorrect
output or malfunction.

@ For the operation status of each station at a communication error in data link, refer to the respective
data link manual.
The communication error may result in an accident due to incorrect output or malfunction.

@® When controlling a running PLC (data modification) by connecting a peripheral device to the CPU
module or a PC to a special function module, create an interlock circuit on séquence programs so
that the whole system functions safely all the time.

Also, before performing any other controls (e.g. program modification, operating status change
(status control)), read the manual carefully and ensure the safety.

In these controls, especially the one from an external device to a PLC in a remote location, some
PLC side problem may not be resolved immediately due to failure of data communications.

To prevent this, create an interlock circuit on sequence programs and establish corrective
procedures for communication failure between the external device and the PLC CPU.

@ When setting up the system, do not allow any empty slot on the base unit.
If any slot is left empty, be sure to use a blank cover (A1SG60) or a dummy module (A1SG62) for it.
When using the extension base unit, A1552B(S1), A1S55B(S1) or A1S58B(S1), attach the included
dustproof cover to the module in slot 0.
Otherwise, internal parts of the module may be flied in the short circuit test or when an overcurrent or
overvoltage is accidentally applied to the external I/O section.

/\ CAUTION

@ Do not install the control lines or communication cables together with the main circuit or power lines,
or bring them close to each other.
Keep a distance of 100mm (3.94inch) or more between them.
Failure to do so may cause malfunctions due to noise.

@® When an output module is used to control the lamp load, heater, solenoid valve, etc., a large current
(ten times larger than the normal one) may flow at the time that the output status changes from OFF
to ON. Take some preventive measures such as replacing the output module with the one of a
suitable current rating.

@ Time from when the CPU module is powered on or is reset to when it enters in RUN status depends
on the system configuration, parameter settings, and program size.
Design the program so that the entire system will always operate safely, regardless of the time.
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[INSTALLATION PRECAUTIONS]

/\CAUTION

@ Use the PLC under the environment specified in the user's manual.
Otherwise, it may cause electric shocks, fires, malfunctions, product deterioration 6r damage.

@ Insert the module fixing projection into the fixing hole in the base unit and then tighten the module
fixing screw within the specified torque.
When no screw is tightened, even if the module is installed correctly, it may cause malfunctions, a
failure or a drop of the module.
Tightening the screw excessively may damage the screw and/or the module, resulting in a drop of
the module, a short circuit or malfunctions.

@ Connect the extension cable to the connector of the base unit or module.
Check for incomplete connection after installing it.
Poor electrical contact may cause incorrect inputs and/or outputs.

@ I[nsert the memory cassette and fully press it to the memory cassette connector.
Check for incomplete connection after installing it.
Poor electrical contact may cause malfunctions.

@ Be sure to shut off all phases of the external power supply used by the system before mounting or
removing the module. ‘
Failure to do so may damage the module.

@ Do not directly touch the conductive part or electronic components of the module.
Doing so may cause malfunctions or a failure of the module.




[WIRING PRECAUTIONS]

/\ WARNING

@ Be sure to shut off all phases of the external power supply used by the system before wiring.
Failure to do so may result in an electric shock or damage of the product.

@ Before energizing and operating the system after wiring, be sure to attach the terminal cover
supplied with the product.
Failure to do so may cause an electric shock.

/\CAUTION

@ Ground the FG and LG terminals correctly.
Failure to do so may cause an electric shock or malfunctions.

@ Wire the module correctly after confirming the rated voltage and terminal layout.
Connecting a power supply of a different voltage rating or incorrect wiring may cause a fire or failure.

@® Do not connect multiple power supply modules to one module in parallel.
The power supply modules may be heated, resulting in a fire or failure.

@ Press, crimp or properly solder the connector for external connection with the specified tool.
Incomplete connection may cause a short circuit, fire or malfunctions.

@ Tighten terminal screws within the specified torque range.
If the screw is too loose, it may cause a short circuit, fire or malfunctions.
Tightening the screw excessively may damage the screw and/or the module, resulting in a drop of
the module, a short circuit or malfunctions.

@ Carefully prevent foreign matter such as dust or wire chips from entering the module.
Failure to do so may cause a fire, failure or malfunctions.

@ Install our PLC in a control panel for use. ‘
Wire the main power supply to the power supply module installed in a control panel through a
distribution terminal block.
Furthermore, the wiring and replacement of a power supply module have to be performed by a
maintenance worker who acquainted with shock protection.
(For the wiring methods, refer to Section 8.7.) '




[STARTUP AND MAINTENANCE PRECAUTIONS]

/N WARNING

@ Do not touch any terminal during power distribution.
Doing so may cause an electric shock.

@ Correctly connect the battery connector.
Do not charge, disassemble, heat, short-circuit, solder, or throw the battery into the fire.
Incorrect battery handling may cause personal injuries or a fire due to exothermic heat, burst and/or
ignition.

@ Be sure to shut off all phases of the external power supply used by the system before cleaning or
retightening the terminal screws or module mounting screws.
Failure to do so may result in an electric shock.
If they are too loose, it may cause a short circuit or malfunctions.
Tightening the screw excessively may damage the screw and/or the module, resulting in a drop of
the module, a short circuit or malfunctions.

A\ CAUTION

@ When performing online operations (especially, program modification, forced output or operating
status change) by connecting a peripheral device to the running CPU module, read the manual
carefully and ensure the safety.

Incorrect operation will cause mechanical damage or accidents.

@® Do not disassemble or modify each of modules.
Doing so may cause failure, malfunctions, personal injuries and/or a fire.

@ When using a wireless communication device such as a mobile phone, keep a distance of 25cm
(9.84inch) or more from the PLC in all directions.
Failure to do so may cause malfunctions.

@ Be sure to shut off all phases of the external power supply used by the system before mounting or
removing the module.
Failure to do so may result in failure or malfunctions of the module.

@ Do not drop or apply any impact to the battery.
Doing so may damage the battery, resulting in electrolyte spillage inside the battery.
If any impact has been applied, discard the battery and never use it.

@® Do not mount/remove the module onto/from base unit more than 50 times (IEC61131-2-compliant),
after the first use of the product.

@ Before handling modules, touch a grounded metal object to discharge the static electricity from the

human body.
Failure to do so may cause failure or malfunctions of the module.




[DISPOSAL PRECAUTIONS]

/\CAUTION

® When disposing of the product, treat it as an 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]

/\ CAUTION

@® When transporting lithium batteries, make sure to treat them based on the transportation regulations.
(Refer to Appendix 6 for details of the relevant models.)




@CONDITIONS OF USE FOR THE PRODUCT@®

(1)

(2)

Mitsubishi programmable controller ("the PRODUCT") shall be used in conditions;

i) where any problem, fault or failure occurring in the PRODUCT, if any, shall not lead to any major
or serious accident; and

ii) where the backup and fail-safe function are systematically or automatically provided outside of
the PRODUCT for the case of any problem, fault or failure occurring in the PRODUCT.

The PRODUCT has been designed and manufactured for the purpose of being used in general
industries.

MITSUBISHI SHALL HAVE NO RESPONSIBILITY OR LIABILITY (INCLUDING, BUT NOT

LIMITED TO ANY AND ALL RESPONSIBILITY OR LIABILITY BASED ON CONTRACT,

WARRANTY, TORT, PRODUCT LIABILITY) FOR ANY INJURY OR DEATH TO PERSONS OR

LOSS OR DAMAGE TO PROPERTY CAUSED BY the PRODUCT THAT ARE OPERATED OR

USED IN APPLICATION NOT INTENDED OR EXCLUDED BY INSTRUCTIONS, PRECAUTIONS,

OR WARNING CONTAINED IN MITSUBISHI'S USER, INSTRUCTION AND/OR SAFETY

MANUALS, TECHNICAL BULLETINS AND GUIDELINES FOR the PRODUCT.

("Prohibited Application™)

Prohibited Applications include, but not limited to, the use of the PRODUCT in;

* Nuclear Power Plants and any other power plants operated by Power companies, and/or any
other cases in which the public could be affected if any problem or fault occurs in the PRODUCT.

+ Railway companies or Public service purposes, and/or any other cases in which establishment of
a special quality assurance system is required by the Purchaser or End User.

« Aircraft or Aerospace, Medical applications, Train equipment, transport equipment such as
Elevator and Escalator, Incineration and Fuel devices, Vehicles, Manned transportation,
Equipment for Recreation and Amusement, and Safety devices, handling of Nuclear or
Hazardous Materials or Chemicals, Mining and Drilling, and/or other applications where there is a
significant risk of injury to the public or property.

Notwithstanding the above, restrictions Mitsubishi may in its sole discretion, authorize use of the
PRODUCT in one or more of the Prohibited Applications, provided that the usage of the PRODUCT
is limited only for the specific applications agreed to by Mitsubishi and provided further that no
special quality assurance or fail-safe, redundant or other safety features which exceed the general
specifications of the PRODUCTs are required. For details, please contact the Mitsubishi
representative in your region.
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INTRODUCTION

Thank you for choosing the Mitsubishi MELSEC-A Series of General Purpose Programmable Control-
lers. Please read this manual carefully so that the equipment is used to its optimum. A copy of this
manual should be forwarded to the end User.
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Manuals

Related manuals

The following manuals are also relevant to this product.

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

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

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

This manual describes how to use the sequence instructions, basic in-
structions, application instructions and micro-computer programs.

e Computer Link Module User’s Manual (Com. link func./Print func.)
(SH-3511)
This manual describes communication between the A1SCPUC24-R2 and
external devices using the dedicated protocol, no protocol, and bidirec-
tional modes, and the settings, wiring, programming, troubleshooting,
etc., for this module. (Purchased separately)

e Computer Link Module Guidebook (SH-3510)

This manual gives the basic information required to execute data commu-
nication with external devices (computers, for example), in each mode of
the computer link function.

* AnS Module Type I/0 User’s Manual (IB-66541)
This manual gives the specifications for AnS module type I/0 modules.



1. GENERAL DESCRIPTION

1. GENERAL DESCRIPTION

This manual describes the functions, specifications, and handling instruc-
tions for the A1SCPU(S1) general purpose programmable controller (hereaf-
ter referred to as A1SCPU(S1)), the A2SCPU(S1) general purpose
programmable controller (hereafter referred to as A2SCPU(S1)), and the
A1SCPUC24-R2 general purpose programmable controller (hereafter re-
ferred to as A1SCPUC24-R2). ((1) on the next page gives differences be-
tween A1SCPU(S1) and A2SCPU(S1).)

Also, except in cases where there is a need to distinguish between the
A1SCPU(S1), A1SCPUC24-S1 and A2SCPU(S1), the generic term "An-
SCPU" is used to cover both.

AnSCPUs are miniature building block programmable controllers, which have
been downsized to occupy one third of the volume of conventional building
block type programmable controllers, and are designed to be easy to use in
spite of their small size.

Sequence programs that have been created for the existing A0J2CPU,
A0J2HCPU and A[ [NCPU models can be used by changing the CPU type
specification for the program. Moreover, since modules for use with

A[ INCPU can be used by installing them on an extension base unit for

A[ INCPU use, it is possible to extend the functions of an AnSCPU.

The AnSCPU has functions equivalent to those of the A2NCPU and we urge
you to make the best use of these functions in order to use the equipment
efficiently.

This user’s manual refers to peripheral devices (A6GPP, A6PHP, A6HGP,
IBM PC/AT, A7PU, A7PUS, and A8BPUE) by using the following abbrevia-
tions.

A6GPP, A6PHP, A6HGP, and IBM PC/AT
(started up with SWOIX-GPPAE, MELSEC-MEDQC)

..... Abbreviated as "GPP function".
A7PU, A7PUS, and ASPUE . . . . Abbreviated as "PU".

» This manual only gives information relating to the PC CPU.
The computer link function of the A1SCPUC24-R2 is the same as that of
the A1SJ71C24-R2. For information on the parts relevant to this function,
refer to the following user’s manuals.

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

However, note that when using a manual that does not specifically refer
to the A1SCPUC24-R2, the 1/0O signals for the PC CPU will differ from
those indicated in the manual as shown below.

* A1SJ71C24-R2 » AISCPUC24-R2
XnO to XnF XEO to XEF fixed
Y(n+1)0 to Y(nse)F E{> YFO to YFF (fixed)

« After unpacking the A1SCPUC24-R2, check that the following items have
been supplied.

Item Name Quantity

A1SCPUC24-R2 module 1

9-pin Dsub (male) connector, screw-mounted type, made

by DDK 17JE-23090-02-D8A 1
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(1) Differences between A2SCPU(S1) and A1SCPU(S1)/A1SCPUC24-R2

Model
item

A2SCPU

A2SCPU-S1

A1SCPU

A1SCPU-S1

A1SCPUC24-R2

Number of I/O paoints

512 points
(X/Y000 to 1FF)

1024 points
(X/Y000 to 3FF)

256 points
(X/Y000 to OFF)

512 points
(X/Y000 to 1FF)

256 points
(X/Y000 to OFF)

SFC(MELSAPII) Usable Unusable Usable

Main program capacity 14k steps 8k syeps
Memory capacity

Mam°.ry (build-in RAM) 64Kk bytes 192k bytes 32k bytes

capacity

and EPROM type

memory | memory cassette A2SMCA-14KP A1SMCA-8KP

cassette

type EEPROM type ) A1SMCA-2KE
memory cassette A2SMCA-14KE A1SMCA-8KE

Memory write adapter A2SWA-28P A6WA-28P

Comment

Max. 4032 points

Max. 1600 points

16-point unit bit pattern of a fuse-blown module (D9100 to D9103)

D9100 : Y000
to OFF
D9100 : Y000 D9101 : Y100 D9100 : Y000
to OFF to 1FF D9100 : Y000 to OFF D9100 : YO0O
D9101 : Y100 D9102 : Y200 to OFF D9101 : Y100 to OFF
to 1FF to 2FF to 1FF
D9103 : Y300
. . to 3FF
Special registers
16-point unit bit pattern of an 1/O module verify error (D9116 to D9119)
D116 :
X/Y000 to OFF
D9116 : D9117 : D9116 :
X/Y000 to OFF | X/Y100to 1FF | D9116 : X/Y000 to OFF | D9116 :
D9117 : D9118 : X/Y000 to OFF | D9117 : X/Y000 to OFF
X/Y100 to 1FF | X/Y200 to 2FF X/Y100 to 1FF
D9119 :
X/Y300 to 3FF
Current consumption
(5 VDC) 0.47 A 0.4 A 0.56 A
Weight  kg(lb) 0.43 (0.95) 0.37 (0.81) 0.41 (0.90)
1.1 Features
(1) Compact size

The outside dimensions of the AnSCPU system with one power sup-
ply module, one CPU, and eight 16-point I/0 modules for use with

AnS mounted to the main base unit are:
430 mm (16.9 inch) (W); 130 mm (5.12 inch) (H); and 110 mm (4.33

inch) (D).
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(2) An AnSCPU can control a maximum of 256/512/1024 inputs and out-
puts.

The A1SCPU and A1SCPUC24-R2 can control up to 256 inputs and
outputs (X/Y00 to X/YFF). (In the case of the A1SCPUC24-R2, the 32
points from X/YEO to X/YFF are allocated to the built-in computer link
function.)

The A1SCPU-S1 and A2SCPU can control up to 512 inputs and out-
puts (X/Y00 to X/Y1FF). The A2SCPU-S1 can control up to 1024
inputs and outputs (X/Y00 to X/Y3FF).

(3) Max. 8k/14k steps of program

An AnSCPU allows the creation of a program of up to 8k (A1SCPU(S1)/
A1SCPUC24-R2)/14k (A2SCPU(S1)) steps containing up to 26 se-
quence instructions, 131 basic instructions, and 106 application in-
structions.

In addition, micro computer programs and utility programs created by
the user can be used.

(4) 32/64k byte RAM memory embedded, memory cassette can be installed

e« The A1SCPU(S1)/A1SCPUC24-S1 has 32k bytes of built-in RAM
memory and the A2SCPU(S1) has 64k bytes of built-in RAM memory
with battery backup possible.

e« An EPROM or EEPROM cassette is available for sequence program
storage. The EEPROM can write while the CPU is stopped.

(5) SFC language compatible

An AnSCPU contains a microcomputer program area, so it can use
an SFC program by using the MELSAP-II software on an IBM per-
sonal computer.

(6) Two extension connectors, on the right and left sides.

In order to facilitate wiring wherever the extension base unit is in-
stalled, extension connectors are provided at both left and right sides
of the AnSCPU and extension cables that suit the requirements im-
posed by different mounting locations are available.

(7) Use either screws or DIN rail for panel installations

The A1S base unit is provided both with screw holes and, on its rear
face, the fixture for mounting it to a DIN rail.
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(8) Easy-to-see terminal block symbol sheet

¢ A terminal block symbol sheet is attached to the front of AnS I/O
modules.

It is possible to write I/0 device numbers, connector numbers, etc. on
one side of the sheet.

* Terminal symbols for 16 1/O signals can be written on the other side.

(9) A[]N, A[ JA-series I/O module and special-function module compatible.

By connecting an A[ ]N, A[ JA-series extension base unit, A[ ]N, A[ ]A
1/0 modules or special-function modules can be used.

(10) Same programming environment as other MELSEC-A CPU modules.

A sequence program can be created using the peripheral device cur-
rently used for other MELSEC-A CPU modules.

For details on the applicable peripheral devices, see Section 2.2
"Cautions on System Configuration”.
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2. SYSTEM CONFIGURATION
This section describes the applicable system configurations, cautions on
configuring a system, and component devices of the AnSCPU.

2.1 Overall Configuration

The figure below shows a system configuration when the AnSCPU is used

independently.
(To peripheral device)

T ra' o
A1SCPU t A1SCPU 4 f A2SCPU
C24-R2 — I
External device
(computer, dis- @

play, etc.)

» Power supply module
¢ Input module
o Output module

s Special function module

ROM cassette

(A1SMCA-8KP equipped
with EPROM)
(A1SMCA3$KE equipped
with EEPROM)

ROM cassette

(A2SMCA-14KP equipped
with EPROM
(A2SMCA-14KE equipped
with EEPROM)

———

Battery (A6BAT)

Main base (A1S3][ |B)

Extension cable (A1 SCO& INB)

[Building block type

Extension base

A5 Bg: Without a power supply module
A6 |B): Equipped with a power supply
module

2-1

S w

Extension cable (A1SC[ ][ |B)

Extension base

A1S6 1

« Power supply module

e Input module

« Output module

« Special function module

2A185[ ]B$S1B: Without a power supply module
B(S1)): Equipped with a power supply module
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p— ——
Memory write Memory write
adapter dedicated adapter dedicated
to A2SMCA-14KP to AISMCA-8KP
(A2SWA-28P) (ABWA-28P)
(To AnSCPU)
AC30R4/
AGC300R4
cable
ROM cassette ROM cassette
for A2SCPU for AISCPU
W (A2SMCA-14KP) (A1SMCA-8KP)
A6PHP plasma ABWU
P> handy graphic G A0b(|13WU > P_ROM writer |€mmmmmm——
programmer ‘-l cable unit
SW3GP-GPPAEE/ SW3-HGPAEE
mpy| ASHGP handy SWA4GP-GPPAEE
graphic programmer system FD system FD
[ ]
> A6GPP l
intelligent GPP ——
t Memory adapter dedi- ROM tt
SW3GP-GPPAEE/ czéesdvst/ri%%MCA'MKp for AZSGPU
SW4GP-GPPAEE ¢ -28P) (A2SMCA-14KP)
system FD
o
Memory write adapter dedi- ROM tte fi
- cated g A1SMCA-8KP Al scgﬁse o
o (ABWA-28P) (A1SMCA-8KP)
(RS-232C cable) :
SWOIX-GPPAE *1: Refer to the SWOIX-GPPAE Software
(RS-232C & RS-422 | |BM PC/AT or SR - Package Operating Manual or the
™ converter) 100% compatible MELSECME. MELSEC-MEDOC Operating Manual for
Sy » fg&nectable cable,;’s ang dewrﬁesf. he
*2: is a registered trademark of t
(RS-422 cable) Intematio?ugl Business Machines Corporation.
o AC20R4-A8PU > ASPUE
cable -I_> Programming unit
AC30R4-PUS > A7PUS
| cable > Programming unit

POINTI

For applicable printers, cables, and ROM writers, refer to the operating
manual for each peripheral device used.
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2.2 Cautions on Configuring a System

This section describes the hardware and software that can be used with the
AnSCPU.

2.2.1 Hardware

(1) /O module

An A[ N or A[ ]A building-block type 1/0 module can be used by loading
it to the A5[ ]B/A6[ ]B extension base.

(2) Special function module

(a) An A[ ]N or A[ ]A special function module can be used by loading it
to the A5[ |B/A6[ |B extension base.

(b) Limits are imposed on the number of the following special function
modules that can be loaded.

AD51H(S3)
AD51(S3) AD57G(S3)
AD51FD(S3) AJ71C22
AJ71C24(S3/S6/S8) AJ71UC24 Upto 2
AJ71P41 AJ71E71 (Only one
A1SCPUC24-R2
can be installed.)
A1SD51S
A1SJ71C24-R2(PRF/R4)
A1SJ71UC24-R2(PRF/R4)
Al61(S1)
Only 1
A1Sl61
AJ71AP21 AJ71AR21
AJ71AT21B AJ71LP21
AJ71BR11 Only 1
A1SJ71AT21B
A1SJ71AP21 A1SJ71AR21

(3) Peripheral device

(a) Points to note when using an A6WU P-ROM writer
1) When using an A1SCPU(S1)/A1SCPUC24-R2

Use an A6WU P-ROM writer unit whose software version is "E"
or later.

ABWU 1818k

l D f
DATE[][1[]1() () « m?r?u?acture

2) When using an A2SCPU
All A6WU P-ROM writer versions can be used.

)E
[ E— Software version

Hardware version

Label
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(b) The A6WU P-ROM writer unit cannot be installed directly on the
AnSCPU (add-on installation impossible).
Only handheld connection using cables is possible.

(c) Among the programming units (A7PU, A7PUS and ASPUE), only the
A7PUS can be added on.
The other models (A7PU and A8PUE) are available only as the
handheld installation type which requires cables.

(4) EPROM memory cassette ROM partition

Partitioning the EPROM memory cassette with an A6GPP (SW4GP-
GPPA)/A6WU requires a memory write adapter (optional). The valid
combinations of memory cassette and memory write adapter are as

follows:
CPU Model Memory Cassette Model | Memory Write Adapter
Model
A1SCPU, A1SCPUC24-R2 |A1SMCA-8KP A6WA-28P
A2SCPU A2SMCA-14KP A2SWA-28P

(5) Program write during operation with EEPROM

(a) When an operation is executed using an EEPROM, writing is not
possible in the RUN state. If writing is attempted in this state, the
following messages will be sent to the peripheral devices:

e When the SW3GP-GPPA : "PC COMMUNICATIONS

is used ERROR: ERROR CODE = 17" is
displayed.
 When SWORX-GPPA :"PC COMMUNICATIONS ERROR:
is used ERROR CODE = 17" is displayed.
e When the A7PU is used : "PC NOT RESPOND" is displayed.

(b) Programs cannot be written from peripheral devices which are con-
nected to the computer link module or other stations of the MELSEC-
NET.

Write programs from peripheral devices connected to the AnSCPU’s
RS-422,

(c) When writing a program to the A1SMCA-2KE, set the parameter for
main sequence program capacity to 2k steps or less.

Programs written with a main sequence program capacity setting of
3K steps or over cannot work properly.

Checking between the AnSCPU and a peripheral device will result
in a mismatch.
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(6) I/0 signal ranges when using A1SCPUC24-R2

(a) In the case of the AISCPUC24-R2, the 32 points for input signals
X/Y EO to FF(H) are allocated to the built-in computer link function.

1/0 device range

When installing an I/0 module,
or special function module,
0 to DF(H) 256 points etc., configure the system so
po that the 1/0 signal range is kept

within 0 to DF (H).

Used for the com- EO to EF(H) 32 )

puter link function FO to FF(n) points

(b) The following restrictions apply when performing data communica-
tion in the networks indicated.

MELSECNET(ll) MELSECNET/B MELSECNET/10
Remote 1/0 Link not possible
system (because X/Y link cannot be used) -
Master/local Only communication of link relays (B) and link registers
system (PC-to- (W) is possible.
PC network) (X/Y link cannot be used)
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2.2.2 Software packages
(1) CPU type selecti'on

When using any of the software packages for programming or monitor-
ing, "A2", "A1S" or "A0J2H" should be selected as the CPU type. If the
EPROM write facility is required, it should be used off-line and either
"A0J2H" or "A1S"(for A1TSCPU(S1)/A1SCPUC24-R2) and "A2"(for
A2SCPU(S1)) should be selected as the CPU type. If the software
package does not have either of these two selections, the EPROM write
facility is not available. Please refer to the table below as a guide to the
software packages available and choose the CPU type for the AnSCPU.

(a) A1SCPU/A1SCPUC24-R2

Peripheral Software CPU Type
Device Package On-Line | Off-Line Remarks
AGPHP SW3GP-GPPAEE | A2 — EPROM write not possible.
SW4GP-GPPAEE AOJ2H AOJ2H/A1S | Select "A1S" when the software version is "R" or later.
SW3-GPPAEE
A2 — EPROM write not possible.
A6GPP SW3GP-GPPAEE
SWA4GP-GPPAEE | A0J2H AO0J2H/A1S | Select "A1S" when the software version is "R" or later.
A6HGP SW3-HGPAEE A2 — EPROM write not possible.
SWOIX-GPPAE A1S AO0J2H/A1S
IBM PC/AT | MEDOC A2 —
MELSEC-MEDOC | A1S —
+ "A1S" is displayed when the system is started up with
software version "E" or later.
ABWU A1S — Cannot be used if software version "D" or before.
« Add-on mounting is not possible.
» "A2" is displayed when the system is started up with
; software version "E" or earlier.
A7PU A2 — Cannot be used if the software version is "F" or later
« Add-on mounting is not possible.
A7PUS, ABPUE A1S — "A1S" is displayed when the system is started up.

(b) A1SCPU-S1

Peripheral Software CPU Type
. Remarks
Device Package On-Line | Off-Line
SW3GP-GPPAEE — EPROM write not possible.
ABPHP A2
SW4GP-GPPAEE AOJ2H/A1S
SWa3-GPPAEE . .
- EPROM write not possible.
ABGPP SW3GP-GPPAEE | A2
SW4GP-GPPAEE AOJ2H/A1S
ABHGP SW3-HGPAEE A2 — EPROM write not possible.
SWOIX-GPPAE AOJ2H/A1S
IBM
PC/AT MEDOC A2 _
MELSEC-MEDOC
ABWU — — Cannot be used
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Peripheral Software CPU Type
Device Package On-Line Off-Line Remarks
A7PU A2 _ e "A2" is displayed when the system is started up.
+ Add-on mounting is not possible.
A7PUS
A2 — "A2" is displayed when the system is started up.
A8PUE
(c) A2SCPU(S1)
Peripheral Software CPU Type
Device Package On-Line | Off-Line Remarks
SW3GP-GPPAEE — EPROM write not possible.
A6PHP
SW4GP-GPPAEE A2
SWB3-GPPAEE
—_ EPROM write not possible.
A6GPP SW3GP-GPPAEE
SW4GP-GPPAEE A2
A6HGP SW3-HGPAEE — EPROM write not possible.
SWOIX-GPPAE A2
IBM PC/AT | MEDOC A2 —
MELSEC-MEDOC —_—
AGWU » "A2" is displayed when the system is started up.
) B « Add-on mounting is not possible.
A7PU e "A2" is displayed when the system is started up.
- « Add-on mounting is not possible.
A7PUS — "A2" is displayed the system is started up.
ASPUE N e "A2" is displayed when the system is started up.
« Add-on mounting is not possible.
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POINTS|

(1) When an A6GPP, A6HGP, or A6PHP is used, use SW3-GPPAEE,
SW3-HGPAEE, SW3GP-GPPAEE, or SW4GP-GPPAEE as the system
startup software.

Other old software packages cannot be used.

(2) Procedure for storing a program of the A1SCPU-S1 in the ROM in the
off-line state.

1) Create a program by selecting "A2" as the PC type and save
the program in a file.

2) Change the PC type to "A0J2H" or "A1S".
3) Read the parameter and the main program from the file.
a) If using SWOIX-GPPAE, read in the file maintenance mode

b) If using SW4GP-GPPAEE, read in the FDD mode.
The message "PC MISMATCH" is displayed. Ignore this
and execute read by pressing the [CR] key.

4) Store the read program to an EPROM.

(2) Utility package

The applicable utility packages are listed below.

e SWOGHP-UTLPC-FN1 e SWOGHP-UTLPC-PID
e SWOGHP-UTLP-FD1 e SWOGHP-UTLPC-FNO
e SW1GP-AD57P » SW0-AD57P

(a) Select "A2CPU" when an SWOGHP-UTLPC-FN1 or SWOGHP-
UTLP-FD1 is started up.

(b) If both an SW1GP-AD57P and another utility package are used in
combination, specify "AD57P-COM" as the file name.
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2.3 System Equipment

The following table shows the list of modules and devices which can be used

for an AnS system.

(1) AnSCPU dedicated modules

Number Current *
i of Inputs/ Outputs Consumption Approved
Item Model Description [l/O Allocation Remarks Standard
Module Type] | 5 VDC |24 VDC
See the "Performance Specifications” in
A1SCPU Section 4. (Number of I/O points : 256, RAM
ity : byt
memory capacity : 32K by e's? : : _ 0.40 memory UL/CSA
See the "Performance Specifications” in embedded
A1SCPU-S1 |Section 4. (Number of I/O points : 512,
memory capacity : 32K bytes)
RAM
memory
Built-in embedded
CPU A1SCPUC24- See the "Performance Specifications” in | computer See 2.2.1
module |Ro Section 4. (Number of I/0 points : 512, |link: 0.56 | — [(6)for
memory capacity : 32K bytes) 32[Special details on
32-point] number of
occupied
points.
See the "Performance Specifications” in
A2SCPU Section 4. (Number of 1/0 points : 512, RAM
memory capacity : 64K bytes) : _ 0.47 memory
See the "Performance Specifications” in embedded
A2SCPU-S1 | Section 4. (Number of I/O points : 1024, UL/CSA
memory capacity : 192K bytes)
A1S61P 5VDC,5 A Input Loaded to
Power 5VDC, 3 A/24 VDC | 100/200 VAC the slot for
A1S62P main base
supply 0.6A — — — -
module or extension
b
A1S63P  |5VDC,5 A Input 24 VDC cupply
A1SX10 16-input 100 VAC input module (16 Jn‘;uts] 0.05 | — UL/CSA
A1SX20 16-input 200 VAC input module (16 i‘:pms] 0.05 | —
16-input 12/24 VDC, 12/24 VAC input 16
A1SX30 module [16 inputs] 005} —
A1SX40 16-input 12/24 VDC input module [16 il\eputs] 0.05 | —
A1SX40-S1 | 16-input 24 VDC input module 16 0.05 | —
[16 inputs)
Input 5
module | A1SX40-S2 |16-input 24 VDC input module (6inputs) | 005 | —
. . UL/CSA
A1SX41 32-input 12/24 VDC input module (a2 a%uts] 0.08 | —
A1SX41-S2 |32-input 24 VDC input module (22 if;%ms] 0.08 | —
A1SX42 64-input 12/24 VDC input module [64 i?ﬁ)uts] 0.09 | —
A1SX42-S2 |64-input 24 VDC input module o4 mputs] | 008 | —
A1SX71 32-input 5/12 VDC input module 82 ?,fputs] 0.075| —

*: Class 2 power supply recognized by the UL/CSA Standard is required for 5/12/24 VDC modules.
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Number Current *
Item Model Description d[:,r\opt;‘t:l&gnuts [Consumption Remarks g'::;g;:g
Module Type] | 5VDC |24 VDC
16-input 12/24 VDC sink/source input 16
A18X80 module (16 inputs] 005 | —
16-input 24 VDC sink/source input 16
ATSX80-81 | odule [16 inputs] 0.05 | —
Input i . 16
module |A1SX80-S2 |16-input 24 VDC input module (16 inputs] 0.05| — ULGSA
32-input 12/24 VDC sink/source input 32
A1SX81 module (32 inputs] 0.08 | —
. . 32
A1SX81-S2 |32-input 24 VDC input module [32 inputs] 0.08 | —
16-output relay contact output module 16
A1SY10 @ A) [16 outputs] 0.12 | 0.09
8-point relay contact output module (2A) 16
A1SY18A All points independent [16 outputs] 0.24 | 0.075
16 (200
A1SY22 16-output triac output module (0.6 A) [16 outputs] 0.27 VA& UL/CSA
0.0
8-point triac output module (1A) 16 _'
A1SY28A All points independent [16 outputs] 0.11
16-output 12/24 VDC transistor output 16
A1SY40 module (0.1 A) sink type [16 outputs) 0.27 10.016
16-output 12/24 VDC transistor output 16
A18Y40P module (0.1 A) sink type [16 outputs) 0.08 10.011
32-output 12/24 VDC transistor output 32
A1SY41 module (0.1 A) sink type [32 outputs] 0.50 |0.016
32-output 12/24 VDC transistor output 32
A1SY41P module (0.1 A) sink type [32 outputs] 0.14 10.012
64-output 12/24 VDC transistor output 64
Output A1SY42 module (0.1 A) sink type [64 outputs] 0.93 10.016
module 64-output 12/24 VDC transistor output 64
A1SY42P module (0.1 A) sink type [64 outputs] 0.17 10.014
16-output 12/24 VDC transistor output 16
A1SY50 module (0.5 A) sink type [16 outputs] 0.12 | 0.12
16-output 24 VDC transistor output 16
A18Y60 module 0.12 | 0.015 UL/CSA
(2 A) sink type [16 outputs]
16-output 12 VDC transistor output 16
A1SY60E module (1A) source type [16 outputs] 0.20 | 0.01
8-point 5/12/24/48 VDC transister 16
A1SY68A output module sink/source type [16 outputs] 013 | —
All points independent P
32-output 5/12 VDC transistor output 32 ]
A1SYT1 module (0.016 A) sink type (32 outputs] | 040 | 0-15
16-output 12/24 VDC transistor output 16
A18Y80 module (0.8 A) source type [16 outputs] 0.12 | 0.04
32-output 12/24 VDC transistor output 32
A1SY81 module (0.1 A) source type [32 outputs] 0.50 10.016
32-input 12/24 VDC input module 32
A1SH42 32-output 12/24 VDC transistor output [32 outputs] 0.50 |0.008
Input/ module (0.1A) sink type P
output
conbi.  |A1SX 8-input 24 VDC input module 16 0.085 | 0.045
nation 48Y18 8-output relay contact output module [16 outputs) . :
module A1SX 8-input 24 VDC input module 16
48Y58 8-output 12/24 VDC transistor output (16 outputs] 0.06 | 0.06
. : module UL/CSA
Dynamic 16-, 32-, 48- and 64-point Number of set
Inr:g::;le A1842X 12/24 VDC dynamic input module (,ngzlt';tf ) 0.08 | —

*: Class 2 power supply recognized by the UL/CSA Standard is required for 5/12/24 VDC modules.
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Number Current *
e of Inputs/ Outputs Consumption Approved
Item Model Description VO Allocation Remarks Standard
Module Type] | 5VDC |24 VDC
Dynamic ; Number of set
16-, 32-, 48-, and 64-point ?
output  |A1S42Y 12/24 VDC dynamic output module odoney | 18 |%0%5 UUGSA
55';': A1SG60 Keeps unused slots free from dust. 16 [empty] — —
Dummy 16-, 32-, 48-, and 64-input selectable Number of set
A1SG62 points — —
module module ([ inputs)
40-pin ABCON1 Soldered joint type
::onnec— A6CON2 Solderless attachment type UL/CSA
or A6CON3 Pressed joint type _ _ .
37-pin AGCON1E Soldered joint type
?‘;z‘;gc_ A6CON2E Solderless attachment type
tor ABCONSE Pressed joint type
Pulse . . .
Pulse input module with short ON time 16
f“aggcle A1SPE0 (Pulse : min. 0.5 msec) 16-point inputs [16 outputs] 0.055} —
Analog For changing timer set values(0.1 to 1.0
A sec, 1 to 10 sec, 10 to 60 sec, 60 to 16 .
::1";3:;' o A18T60 600 sec) by potensiometer. [16 outputs] 0.055
Analog timer 8 points
For specifying execution of an interrupt
Interrupt 32
A1Sle1 program. Interrupt module 129 0aint] 0-057 | —
module (Interrupt input points : 16) [Special 32-point]
High-
speed 32-bit signed binary 32 _
counter A1SDé1 50 KBPS, 1 channel [Special 32-point] 0.35
module
converter | A1S64AD  |41020 MA/0 10 10V 52 04 | — UL/CSA
module Analog 4 channels [Special 32-point]] ~-
Tempera- For connecting a Pt100 (3-wire type) 32 _
ture- A1S62RD3 Temperature input: 2 channels [Special 32-point] 0.49
digital
converter For connecting a Pt100 (4-wire type) 32 _
module A1S62RD4 Temperature input: 2 channels [Special 32-point] 0.39
Et;ﬁverter A1S62DA 41020 mA/0to 10V 32 0.8 —
module Analog output: 2 channels [Special 32-point]| ~-
A18J71(U)C24- | Computer link functions 32 0.1 _
R2 RS-232C: 1 channel [Special 32-point]] ~*
Computer| A1SJ71(U)C24- | Computer link and printer functions 32 o1 | —
hnkd | PRF RS-232C: 1 channel [Special 32-point]){ -
module
_| Computer link and multidrop link
QLSJH(U)CN functions [Specia?%Z—point] 0.1 -
RS-422/485: 1 channel
Intelligent Interpreter BASIC, Compile BASIC ”
cation A1SD51S 22-2320 2 channels [Special 32-point] 0.4 —
module -422/485 1 channel
For 1 axis position control, speed a2
A1SD70 control, speed - position control. : i 0.3 —
" Analog voltage output (0 to £10 V) [Special 32-point]
Position-
ing For position control, for speed control, UL/CSA
module for speed-position control. 48
A1SD71-S2 | Pulse train output, 2 axes : : 0.8 —_
(independent/simultaneous 2 axes [Special 48-point]
control, direct interpolation)

*: Class 2 power supply recognized by the UL/CSA Standard is required for 5/12/24 VDC modules.
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2. SYSTEM CONFIGURATION

Number Current *
A of Inputs/ Outputs Consumption Approved
Item Model Description [IlguAtllocatign L Remarks Sltaa?n dard
Module Type] | 5 VDC |24 VDC
Allows alteration of the output speed
Position- :gtst;ggnocf::nrtr:g{wual pulse generator for 48
::gdule A18D71-87 Pulse train output, 2 axes [Special 48-point] 0.8 -
(independent/simultaneous 2 axes
control, direct interpolation)
Analog Analog input: 2 channel Simple loop 32
/0 A1S63ADA | Analog output: 1 channel Control [Special 32-point] 0.8 —
module possible
Transistor output, thermocouple input
A1S62TCTT-S2 |2 channels/module Soeci ?g 2-oointl| ©1° -
PID control: ON/OFF pulse [Special 32-point]
Transistor output, thermocouple input
A1S62TCTTBW |2 channels/module 32 0.28
-S2 PID control: ON/OFF pulse, wire breakage [Special 32-point]|
detection function
Transistor output, platinum RTD (Resistance
Temperature Detector) input 32
A1S62TCRT-S2 |, hannelsimodule [Special 32-point) 019
PID control: ON/OFF pulse
Transistor output, platinum RTD input
A1862TCRTBW |2 channels/module 32 0.28
-S2 PID control: ON/OFF pulse, wire breakage [Special 32-point] ’
detection function
UL/CSA
Transistor output, thermocouple input
A1S64TCTT-S1 |4 channels/module s ecia?:zzz- oing| 0% | -
PID control: ON/OFF pulse or 2 positioning control P P
Temperature
control Transistor output, thermocouple input
module A1S64TCTTBW |4 channels/module 32 0.42
-$1 PID control: ON/OFF pulse or 2 positioning control |[Special 32-point]|
Heater wire breakage detection function
Transistor output, thermocouple input
A1SB4TCRT-S1 |4 channels/module s ecia?:ziz oing| 0% | -
PID control: ON/OFF pulse or 2 positioning control P P
Transistor output, thermocouple input
A1S64TCRTBW |4 channels/module 32 0.42
-S1 PID control: ON/OFF pulse or 2 positioning control |[Special 32-point]|
Heater wire breakage detection function
*:When th
Transistor output, tem er]aiu?e
thermocouple input, or platinum RTD input con\‘/)ersion
[For standard control] function of
A1SB4TCTRT 4 channels/module - ) 32 ' 0.33 _ unused
PID control: ON/OFF pulse or 2 positioning control |[Special 32-point]| (0.19)* channelsare not
[For heating-cooling control] used in the
2 channels/module heating-cooin
PID control: ON/OFF pulse controlgll ¢

*: Class 2 power supply recognized by the UL/CSA Standard is required for 5/12/24 VDC modules.




2. SYSTEM CONFIGURATION

Number Current *
A uts Consu i
Item Model Description dﬂ?ﬂ:’&gn s(Consumption Remarks g’t’;'::;fg
Module Type] |5 VDC {24 VDC
Transistor output, .
thermocouple input, or platinum RTD input tévr\r:hzrr]att:fe
[For standard control] con\?ersion
4channels/module function of
Temperature [A1S64TCTRTB |[PID control: ON/OFF pulse or 2 positioning control 32 0.39 _ uunucs:d ©
control W [For heating-cooling control] [Special 32-point]| (0.25)* hannelsare not
module 2 channels/module zs:d i: ts:ee °
PID control: ON/OFF pulse, wire breakage heating-cooin
detection g-coong
i controll
function
Transistor output, thermocouple/platinum
temperature-mesuring resistor input.
A1SB4TCTRT |4 channels/modules (82 1 033 -
PID control: ON/OFF pulse or 2 positioning [Special 32-point]
control
Temperature
Iregulatlng Transistor output, thermocouple/platinum
module ’ . .
temperature-mesuring resistor input.
A1SB4TCTRTB (4 channels/modules 32 0.39 _
w PID control: ON/OFF pulse or 2 positioning [Special 32-point] ’ UL/CSA
control
Heater break detection function
MELSEC- For master or local station of 32 _
NET (1) | A1SY71AP21| MELSECNET (11) optical data link (Special 32-point]| 0-33
data link For master or local station of 32
module A1SJ71AR21 MELSECNET (”) coaxial data link [Special 32—p0]nl] 0.8 -
MELSEC- For master or local station of 32 _
NET/B | MSITIAT21B) \ie| SECNET/B data link system [Special 32-point]| 0-6©
data link For remote I/O station of
module | A1SJ72T25B | \e| SECNET/B data link system — 03 .| —
Exclusive I/0
I\NAEEIT.‘/SNII:—IEI; Used to control up to 64 mode: 32
3 A1SJ71PT32{ MELSECNET/MINI-S3 master stations, |[Special 32-point]} ~ .|
master S3 and a total o_f 512 remote 1/O points and Expansion mode:
module remote terminals. 48 [Special 48-
point]
A1S32B Up to two 1/0 modules can be loaded. Egﬁ'i’xgd
tensi
Main A1S33B Up to three 1/0 modules can be loaded. _ . _ g:nenlsé?oﬁs:
base unit . one is on
A1S35B Up to five 1/0 modules can be loaded. the right;
the other on
A1S38B Up to eight I/0 modules can be loaded. the left side.

*: Class 2 power supply recognized by the UL/CSA Standard is required for 5/12/24 VDC modules.
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2. SYSTEM CONFIGURATION

Number Current *
- of Inputs/ Outputs Consumption Approved
Item Model Description [LO Allocation Remarks Standard
Module Type] |5 VDC {24 VDC
Power
A1S52B(S1) | Up to two I/0 modules can be loaded. supply
module
cannot be
loaded
A1S55B(S1) | Up to five I/O modules can be loaded. - - — (‘;)?Jweer is
Extension supplied
base unit _ from the
A1S58B(S1) | Up to eight I/O modules can be loaded. mai;l base
unit).
A1S65B(S1) | Up to five I/O modules can be loaded. Needs a
_ _ __ | power
A1S68B(S1) | Up to eight I/O modules can be loaded. supply UL/CSA
module.
For
. tensi
A1SC01B 0.055 m (2.17 inches) long flat cable — — — g:(‘ ?I::lgght
’ side
A1SC03B 0.33 m (11.8 inches) long
Extension| A1SCO7B | 0.7 m (27.6 inches) long Extension
cable : - _ _ __ | base unit
A1SC12B 1.2 m (47.24 inches) long connection
A1SC30B |3 m (118.11 inches) long cable
A1SC60B 6 m (236.22 inches) long
A1SCO5NB | 0.45 m (17.72 inches) long ALIN, AL ]JA
— — — | extension
A1SCO7NB |0.7 m (27.6 inches) long base cable

*: Class 2 power supply recognized by the UL/CSA Standard is required for 5/12/24 VDC modules.
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2. SYSTEM CONFIGURATION

*

. . Approved
Item Model Description Applicable Model Standard
Q:(IEMCA- ?cli(irsetgt?s), equipped with ROM For A1SCPU: A6WA-28P required
EPROM L) — .
F2MCA (’c‘,‘i'r‘ei‘t?;’)s' equipped with ROM | £ A>5CPU: A2SWA-28P required
Memory A2SMCA- 2k steps, equipped with 4K
; For A1SCPU
cassette 2KE EROM (dlrect‘ly) - Writing/reading directly from the
EEPROM Q:( gMCA- gi;‘(s;&p(séif:ctﬂs;»ed with 16K peripheral device is possible
. . For A2SCPU UL/CSA
?fEEACA' é?q%shtde(p;;:gr';’ ped with 28K Writing/reading directly from the
Y peripheral device is possible
Used for memory cassette For A1SMCA.'.8KP .
ABWA-28P | - ector/EPROM 28-pin Used to partition ROM in A1SMCA-
Memory write 8KP
adapter For A2SMCA-14KP
Used for memory cassette o .
A2SWA-28P h Used to partition ROM in A2SMCA-
connector/EPROM 28-pin 14KP
Battery A6BAT IC-RAM battery backup Mounted in A1SCPU/A2SCPU body
y
For sink type input module and
ABTBXY36 ink type output module
(standard type) A1SX41(S2), A1SX42(S2), A1SY41,
A1SY42, A1SY42P, A1SH42,
For sink type input module and | AX42(S1), AY42(S1/S3/S4), AH42
ABTBXY54 |sink type output module
(2-wire type)
ASTBX70 For sink type input module A15X41(S2), A1SX42(S2),
. (3-wire type) A1SH42, AX42(S1), AH42
Connector/terminal = tvoe Tnout modul
block conversion . or source type input moduie
module A6TBX36-E (standard type) A1SX81(S2), AX82
For source type output module
ABTBY36-E (standard type) A1SY81, AYB2EP
A6TBX54-E ft‘;,’os_fv‘i’rt‘:yg’gf input module | 5y5xg1(S2), AX82
) For source type output module
A6TBY54-E (two-wire type) A1SY81, AY82EP
A6TBX70-E fa"_;v?fe”{;ge‘)ype input module | oy5xg1(S2), AX82
ACO5TB 0.5 m (1.64 ft) for source module
AC10TB 1 m (3.28 ft) for source module
AC20TB 2 m (6.56 ft) for source module | A6TBXY36, A6TBXY54, A6TBX70
Cable for AC30TB 3 m (9.84 ft) for source module
connector/terminal | AC50TB 5 m (16.4 ft) for source module
block conversion
module ACOS5TB-E 0.5 m (1.64 ft) for source module
AC10TB-E 1 m (3.28 ft) for source module
A6TBX36-E, A6TBY36-E, A6TBX54-
AC20TB-E |2 m (6.56 ft) for source module |E, A6TBY54-E, A6TBX70-E
AC30TB-E |3 m (9.84 ft) for source module
AC50TB-E |5 m (16.4 ft) for source module
A1SY41, A1SY42, A1SY42P,
Relay terminal unit | A6TE2-16SR | For sink type output module A1SH42, AY42, AY42-S1, AY42-S3,
AY42-S4, AH42
ACO6TE 0.6 m (1.97 ft) long
Cable for AC10TE 1 m (3.28 ft) long
connecting relay AC30TE 3 m (9.84 ft) long ABTE2-16SR
terminal unit
AC50TE 5 m (16.4 ft) long
AC100TE 10 m (32.8 ft) long

*: Class 2 power supply recognized by the UL/CSA Standard is required for 5/12/24 VDC modules.
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2. SYSTEM CONFIGURATION

1/0 cables with connectors for 1/O modules with 40-pin connector specifications (A1SX41,
A1SX42, A1SY41, A1SY42, A1SY42P etc.) or 37-pin D-sub connector specifications (A1SX81,

MELSEC-A

A1SY81) are available.

Consult your nearest Mitsubishi representative for I/O cables with connectors.

POINT|

1) 1/0 modules
2) Special function modules

3) Extension base unit

Hardware compatible with A1SCPU-S1

All I/0 modules compatible with A1SCPU can be used.

All special function modules compatible with A1SCPU can be used.

The maximum number of extensions is 3.

(2) A[ INA[ ]A extension base unit

The following table shows the modules that can be loaded to the A[ INA

[ ]A extension base units: A65B; A68B; A55B; or A58B.

For details on the specifications of each module see the appropriate

module manual.

POINTI

the AnSCPU.

(1) Al A[ JNA[ ]A "building block type 1/0 modules" are compatible with

Item

Model

Single-axis positioning module

AD70, AD70D

Positioning module

AD71, AD71S1, AD72

Position detection module

A61LS, A62LS

High speed counter module

AD61, AD61S1

A-D converter module

A68AD, A68ADS2, A616AD, A6OMX
A60MXR, A6BADN

Temperature input module

A616TD, A6OMXT

D-A converter module

A62DA, A62DAS1, A616DAI, A616DAV,
A68DAV, A68DAI

A-D/D-A converter module

A84AD

CRT control/LCD control module

AD57, AD57S1, AD58

Graphic controller module

AD57G, AD57GS3

Memory card, parrallel interface module

AD59, AD59S1
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2. SYSTEM CONFIGURATION

Item Model
Voice output module A11VC
Computer link module AJ71C24(S3/S6/S8), AJ71UC24
Intelligent communication module ' ADS1E, AD51ES3, AD51H(S3)
Terminal interface module AJ71C21, AJ71C2181

MELSECNET/MINI (S3) data link module | AJ71PT32, AJ71PT32-S3

Data link module AJ71AP21, AJ71AR21, AJ71AT21B
SUMINET interface module AJ71P41

Ethernet interface module AJ71E71

Multidrop data link module AJ71C22

Interrupt module Al61

Power supply module A61P, A62P, A63P, A65P, A66P, A67P,

A68P
Extension base module A62B, A65B, A68B, A52B, A55B, A58B
(8) Peripheral devices
Item Module Remarks
e A6PHP
Plasma handy o SW[]GP-GPPAEE: A-series GPP function system disk
graphic A6PHP-SET e SW[]GP-GPPKEE: K-series GPP function system disk
programmer
e SWO-GPPU: User disk (2DD)
e AC30R4: RS-422 cable (3m (9.84 ft) length)
e A6GPP
® SW[]GP-HGPAEE: A-series GPP function system disk
Intelligent GPP A6GPP-SET o SW[ ]GP-HGPKEE: K-series GPP function system disk
o SWO0-GPPU: User disk (2DD)
o AC30R4: RS-422 cable (3m (9.84 ft) length)
e AGHGP
® SW[]GP-HGPAEE: A-series GPP function system disk
Hand! hi
programmer A6HGP-SET o SW[]GP-HGPKEE: K-series GPP function system disk
e SWO-GPPU: User disk (2DD)
e AC30R4: RS-422 cable (3m (9.84 ft) length)
Composite AC10MD e Connects A6GPP and monitor display. (1 m (3.28 ft) length)
AC30R4 3 m (9.84 ft) length
RS-422 cable Connects CPU and A6GPP/A6PHP.
AC300R4 30 m (98.4 ft) length
SWO0-GPPU 20D .
User disk Used for storing user program (3.5 inch, formatted)
SWO0S-USER 2HD
Cleaning disk SW0-FDC Applicable to o Used for cleaning disk drive.
e Connected directly to the CPU with an RS-422 cable (AC30R4, AC300R4)
A7PU to read and write programs. Provided with an MT function.
e The product package includes a cable used for connection to an audio
Prpgramming cassette recorder.
unit A7PUS Connected directly to the CPU with an RS-422 cable (AC30R4-PUS) to read
and write programs.
ASPUE Connected directly to the CPU with an RS-422 cable (AC30R4-PUS,
AC20R4-A8PU) to read and write programs.
prog




2. SYSTEM CONFIGURATION
MELSEC-A

Item Module Remarks

Used to connect an A7PU to the CPU.
Length: 3 m/30 m (9.84/98.4 {t)

AC30R4, AC300R4

Used to connect an A7PUS or ABPUE to the CPU.
RS-422 cable AC30R4-PUS Length: 3 m (9.84 ft)

Used to connect an ABPUE to the CPU.
Length: 2 m (6.56 ft)

AC20R4-A8PU

3 e Used for writing a program in the CPU/A6PHP to ROM, or for reading a
P-ROM writer ASWU CPU program fgrom R(gM. s

module
e Connected to CPU/A6PHP using an AC30R4/ACO3WU cable.
AC30R4, AC300R4 | Connects CPU and A6WU. 3 m/30 m (9.84 {1/98.4 {t) length

RS-422 cable

ACO3WU Connects A6PHP and A6WU. 0.3 m (0.98 ft) length

POINTSl

(1) Programming devices compatible with A1SCPU-S1
ABWU P-ROM writer unit cannot be used.
All programming devices compatible with A1SCPU can be used,
excluding A6WU.
(When A7PU, A7PUS, A8PU or ABPUE is used, the CPU type "A2"
is displayed when started up.)

(2) Software packages compatible with A1SCPU-S1
All utility packages compatible with A1SCPU can be used.
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2. SYSTEM CONFIGURATION

MELSEC-A

24 General Description of System Configuration

The following gives the system configuration, number of inputs/outputs, 1/0
number allocation, etc. when the AnSCPU is used as an independent system.

Main base unit (A1S38B)
0 1 2 3 4 5 6 7 — SlotNo.

N

Extension cable £
Sel C |00|10{20(30 (4050|6070
\—H $3| Pltofto|to|to|to|to]|to]to H
1st extension £El U |OF|1F|2F | 3F |4F |5F |6F | 7F
stage o

Extension base unit (A1S58B-S1)
8 9 10 11 12 13 14 15

80{90|A0|BO|CO|DO|EO|FO
— to|to|to|to|to|to]|to]| to
8F |9F | AF|BF|CF|DF|EF | FF

2nd extension
stage Extension base unit (A1S55B-S1)

/16 17 18 19 20 (21)(22)(23)

~ b~ 1T 1

HH 100/110{120|130{140(150|160|170|

System configuration

to|tojto|to|to|to]|tolto]
10F|11F|12F|13F|14F|15F|16FI17F|

INs L~
3rd extension T

stage Extension base unit (A1S68B-S1)
/ 24 25 26 27 28 29 30 3t

* The figure above shows the configuration when 16-input/output modules are loaded to

to|to|to|to|to|to]|to|to
18F|19F|1AF|1BF|1CF|1DF1EF|1FF

module

180{190{1A0|1B0(1CO0{1DO|1EO[1FO |:I

Power supply

each slot.
Maximum Number of
Extension Stages Three
Maximum number of A1SCPU, A1SCPUC24-R2: 256 points, A1SCPU-S1: 512 points, A2SCPU: 512 points,
input/output points A2SCPU-S1: 1024 points
Main base units A1S32B, A1S33B, A1S35B, A1S38B

A1S52B(S1), A1S55B(S1), A1S58B(S1), A1S65B(S1), A1S68B(S1), A52B, A55B,
A58B, A62B, A65B, A68B

A1SC01B, A1SC03B, A1SC07B, A1SC12B, A1SC30B, A1SC60B, AC06B, AC12B,
AC30B, A1SCO5NB, A1SCO7NB

(1) Only the 1st extension base unit can be used when extension base units of types
other than the AnS S1 are equipped. (The S1 type and other types must not be
used together.)

(2) To use the AnS S1 type extension base unit with an A[ |N or A[ ]A type, the latter
must be equipped with the last extension base unit. (The A[ ]N or A[ A extension

Notes base unit cannot be connected to the AnS S1 type.)

(8) When an A1S52B (S1), A1S55B (S1), A1S58B (S1), A52B, A55B, or A58B is used,
a voltage of 5 VDC is supplied from the power supply module. See Section 7.1.3,
and consider the application.

(4) The extension cable should be used for distances of up to 6m (19.68 ft).

(5) The extension cable must not be bundled with or laid near the main circuit (high
voltage, high current) lines.

(1) Allocate 1/0 numbers to the extension base units in order of extension base unit
number, not in extension cable connection order.

(2) I/0 numbers are allocated on the assumption that both the main base unit and the
extension base units have eight slots. Sixteen input/output points will be allocated
to each slot indicated by dotted lines in the above system configuration figure.

1/0 number allocation (3) Allocate 16 input/output points to empty slots.

(4) If the setting of an extension base unit has been omitted, make the allocation on
the assumption that each of the eight slots of the relevant base unit occupies 16
input/output points.

(5) ltems (2) to (4) can be changed by performing *I/O allocation®. For details, see the
ACPU Programming Manual (Fundamentals).

Extension base units

Extension cables
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3. SPECIFICATIONS

The general specification common to various modules is shown.

Item Specifications
Operating ambient
0to 55°C
temperature
Storage ambient
-20 to 75°C
temperature
Operating ambient .
P - 9 10 to 90 % RH, No-condensing
humidity
Storage ambient
g 10 to 90 % RH, No-condensing
humidity
Frequency | Acceleration Amplitude Sweep count
, Under 10 to 57Hz _ 0'075."‘"‘ 10 times each
Conformingto | intermittent (0.003inch) inX,Y,Z
Vibration resistance JIS B 3502, vibration 57 to 150Hz 9.8m/s2 - directions
IEC 61131-2
Under 10 to 57Hz 0.035mm
continuous (0.001inch) _
vibration 57 to 150Hz 4.9m/sz -
Shock resistance Conforming to JIS B 3502, IEC 61131-2 (147m/s? , 3 times in each of 3 directions XYZ)
Operation ambiance ‘ No corrosive gasses
Operating elevation® 2000m (6562ft.) or less
Installation location , Control panel
Over voltage category’ ' ‘ Il max.
Pollution degree? 2 max.
Equipment category . Class|

*1  This indicates the section of the power supply to which the equipment is assumed to be
connected between the public electrical power distribution network and the machinery within
premises. '

Category Il applies to equipment for which electrical power is supplied from fixed facilities.
The surge voltage withstand level for up to the rated voltage of 300 V is 2500 V.

*2 This index indicates the degree to which conductive material is generated in terms of the
environment in which the equipment is used.
Pollution level 2 is when only non-conductive pollutlon occurs. A temporary conductivity
caused by condensing must be expected occasionally.

*3 Do not use or store the PLC in the environment when the pressure is higher than the
atmospheric pressure at sea level.
Otherwise, malfunction may result. :
To use the PLC in high-pressure environment, please contact your local Mitsubishi
representative.
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4. AnSCPU

4.1 Performance Specifications

The memory capacities of AnSCPU modules, performances of devices, etc.,
are presented below.

Table 4.1 Performance Specifications

ltem Type A1SCPU(S1) A1SCPUC24-R2 A2SCPU(S1)
Control system Repeated operation (using stored program)
1/0 control method Refresh mode/Direct mode selectable
. Language dedicated to sequence control. Relay symbol type and logic
Programming language symbolic language, MELSAP-II(SFC) (for A1SCPU).
Sequence instructions: 26
Number of instructions (Types) Basic instructions: 131
Application instructions: 104
Processing speed (sequence Direct :1.0to0 2.3
instruction) (n sec/step) Refresh : 1.0
256 (32 points are used
1/0 points A1S: 256, A1S-S1:512 for the computer link A2S:512, A2S-S1: 1024
function)
Watchdog timer (WDT)(msec) 10 to 2000
Memory capacity *1 (built-in RAM) | 32k bytes ﬁggigf'k&)gﬁsl;ytes
Program Main sequence Max. 8k steps Max. 14k steps
capacity Sub sequence Unavailable
Internal relay (M) (point) 1000 (MO to 999)
. The number of M + L + S = 2048
Latch relay (L) (point) 1048 (L1000 to 2047) (set in parameters)
Number of step relays (S) (point) 0 (Defaults to no value)
Link relay (B) (point) 1024 (BO to 3FF)
256 points
100 msec timer : setting time 0.1 to 3276.7 sec (TO to 199) .
Timer (T) 10 msec timer : setting timer 0.01 to 327.67 sec (T200 to 255) }Set in
100 msec : depending on setting i parameters
retentive timer : (setting time 0.1 to 3276.7 sec)
256 points )
Normal counter : Setting range 1 to 32767 (CO to 255) Setin
Counter (C) Interrupt program counter : Setting range 1 to 32767 J parameters
Counter to be used in interrupt program
Data register (D) (points). 1024 (DO to D1023)
Link register (W) (points) 1024 (WO to W3FF)
Annunciator (F) (points) 256 (FO to F255)
File register (R) (points) Max. 4096 (RO to R4095)
Accumulator (A) (points) 2 (A0, A1)
Index register (V,Z) (points) 2 (V,2)
Pointer (P) (points) 256 (PO to P255)
Interrupt pointer (I) (points) 32 (10 to 131)




4. AnSCPU

Table 4.1 Performance Specifications (Continued)

ltem Type A1SCPU(S1) A1SCPUC24-R2 A2SCPU(S1)

Special relay (M) (points) 256 (M9000 to M9255)

Special register (D) (points) 256 (D9000 to D9255)

Comment (points) (Specify in .

batahes of B2 iy St Max. 1600 *2 Max. 4032

Watchdog error monitor, Memory error detection, CPU error detection, 110

Selt-diagnostic functions error detection, battery error detection, etc.

Operation mode at the time of error | STOP/CONTINUE
STOP — RUN output mode Output data at time of STOP restored/data output after operation execution

Year, month, day, hour, minute, second (Automatically recognizes leap years.)
Clock function Accuracy -2.3 to +4.4 s (TYP. +1.8 s)/d at 0°C

-1.1 to +4.4 s (TYP. +2.2 s)/d at 25°C
-9.6 to +2.7 s (TYP. -2.4 s)/d at 55°C

Alowable momentary power 20 msec

Current consumption (5 VDC) 0.4 A 0.56 A 0.47A
Weight (kg) (Ib) 0.37 (0.81) 0.41 (0.90) 0.43 (0.95)
Standard UL/CSA - UL/CSA

*1 The maximum total memory that can be used for parameters, T/C set values, program
capacity, file registers, number of comments, sampling trace, and status latch is 32K/64K
bytes.

The memory capacity is fixed. No expansion memory is available.
Section 4.1.7 shows how to calculate the memory capacity.

*2 Up to 1600 comments can be stored in the A1SCPU. In the GPP/PHP/HGP, 4032 comments
can be written.
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4.1.1 AnSCPU operation processing

This section explains the operation processing which takes place from the
time the AnSCPU power is switched ON until the sequence program is
executed.

AnSCPU processing is generally divided into the following four types:

(1) Initial processing
This is the pre-processing for executing sequence operations. Initial
processing is executed once at power up or after key reset.
(a) Resetting the 1/0 module.

(b) Initialization of the data memory’s unset latch area (bit devices
“turned OFF, word devices set to 0).

(c) /0O module addresses are automatically assigned in accordance
with the I/0 module type and where the module is installed on a base
unit. :

(d) Automatic diagnostic check of parameter settings and operation
circuits is executed (see Section 4.1.6).

(e) If the AnSCPU is used in the master station of an MELSECNET(II)
MELSECNET/B, data link operation begins after setting the link
parameter data in the data link module.

(2) 1/0 module refresh processing

If the refresh mode for both input and output is set with the I/O control
switch, the I/O module is refreshed (see Section 4.1.5).

(8) Sequence program operation processing

The sequence program written in the AnSCPU is executed from step 0
to the END instruction.

(4) END processing
When sequence program processing reaches the END instruction, the

sequence program is returned to step 0.

(a) Self-diagnosis checks for blown fuses, 1/0 module verification, low
battery voltage, etc., are executed (see Section 4.1.6).

(b) T/C present values are updated and contacts are turned ON/OFF.
(The ACPU Programming Manual (Fundmentals) gives details.)

(c) Data read or write from/to computer link modules (A1SJ71(U)C24,
AJ71C24(S8), AD51(S3), etc.)

(d) Link refresh processing is executed when the link refresh request is
given from the MELSECNET data link.

Note that the AnSCPU can enable and disable execution of link
refresh by turning M9053 ON/OFF and by issuing DI/El instructions.
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Start up

Initial screen

» /O module initialization

o Data memory initialization

/O module I/O address assignment
o Self-diagnosis check

o Link parameter set

1/0 module refresh
( If the refresh mode for 1/0 contol is selected.)

Sequence program processing
Step 0

to
END (FEND)
instruction execution

END processing

» Self-diagnosis check

« T/C present values updated and contacts
turned ON/OFF

« Communication with computer link modules

¢ Link refresh

Fig. 4.1 AnSCPU Operation Processing
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4.1.2 Operation processing in the RUN, STOP, PAUSE states

The PC CPU can be operated in the RUN, STOP and PAUSE states as
described below.

(1) RUN operation

RUN indicates repeated operations of the sequence program from step
0 to the END (FEND) instruction.

When a CPU changes its status to the RUN mode, the CPU restores all
output data which was saved when the CPU was stopped, in accordance
with the STOP —» RUN mode set in the parameters.

The PC CPU needs initialization time before starting a sequence pro-
gram operation. It requires two to three seconds after a power ON or
reset, and one to three seconds after the mode is changed from STOP
to RUN.

(2) STOP operation

STOP indicates stopping of sequence program operation by executing
a STOP instruction or by using the remote STOP function (see Section
4.2.3). '

When the CPU is set to STOP, the output status is saved and all outputs
are switched OFF. Data other than the outputs (Y) is retained.

(3) PAUSE operation

PAUSE indicates stopping of sequence program operation with the
output and data memory states retained.

POINT'

An AnSCPU executes the following operations at any time in the RUN,
STOP or PAUSE mode:

» Refresh processing of the I/O module when the refresh mode is set,
o Data communications with computer link modules,

e Link refresh processing.

Therefore, the following operations are possible even when the An-

SCPU is in the STOP or PAUSE state:

e Monitoring 1/0 status and testing using a peripheral device,

e Read/write with computer link modules, and

o Communications with other stations in the MELSECNET data link
system.
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4.1.3 Watchdog timer (WDT)

The watchdog timer is an internal system timer which monitors the scan time
of sequence program execution to detect program errors. The WDT also
detects PC hardware faults.

The default value for the watchdog timer is 200 msec. This value can be
changed from 10 to 2000 msec in the parameters.

(1) Normal operation (scan time is within the set value)

The watchdog timer is reset after the execution of an END instruction.

(2) Faulty operation (scan time is not within the set value)

(a) A watchdog timer is detected, then, the CPU stops program process-

ing and flashes the RUN LED on its front face.

(b) There are two types of error code for the watchdog timer, error codes

“22” and “25”.

Error code 22 signifies that an END instruction is executed after the

WDT has exceeded its set value.

Error code 25 signifies that the CPU is executing a dead-loop pro-

gram and never reaches an END instruction. This error could occur

if the PC hardware is faulty or branch instructions are used incor-
rectly in the program.

Scan time (WDT count value) 1L WDTerror occurs if the set
T value is exceeded.

Sequence program operation ELND pr?cessing time

Step 0 instruction execution ~ Step0
L 1 1

I 1
END

1

= .

WDT reset (WDT is reset when END is executed)
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(3) Watchdog timer reset using the sequence program

The watchdog timer is reset with a [WDT] instruction in the sequence
program.

The watchdog timer begins counting again from 0.

However, the scan time values registered in D9017 to D9019 are not
reset when the WDT instruction is executed.

[WDT] instruction execution ~ WDT reset

END instruction
Step 0 execution Step 0
F + v
A B
Watchdog
L— timer count
value reset If the watchdog timer count value of either A or B
exceeds the set value, a watchdog timer error occurs.

Scan time

(4) When a watchdog timer error occurs, check the error by referring to
Section 11 (Troubleshooting), then turn the RESET switch to clear the
error.
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4.1.4 Operation processing when a momentary power interruption occurs
When voltage supplied to the power supply module is below the specified
range, the AnSCPU detects a momentary power interruption.

When the AnSCPU detects a momentary power interruption, the following
operations are executed:

(1) Momentary power interruption within 20 msec

(a) Program processing is stopped and the output is retained.
(b) Program processing is resumed when the power is restored.

(c) The watchdog timer (WDT) continues counting even while the op-
eration is stopped.
For example, if a momentary power interrutption of 20 msec occurs
when the scan time is 190 msec, a watchdog timer error (200 msec)
occurs.

(2) Momentary power interruption over 20 msec

The AnSCPU is reset and returns to the initial start status. The neces-
sary operations are the same as when the CPU power is turned ON or
when the CPU is reset.

Momentary power
interruption occurrence  Power supply

END o\\ / END O END

I il hd .———‘“'—_———i

The AnSCPU stops operating.

Fig. 4.2 Operation Processing When a Momentary Power Interruption Occurs
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4.1.5 1/0O control method

The I/O control method for the AnSCPU can be selected as either of the
following two modes using the I/O control switch:

(1)
(2)

Direct mode for both input and output

Refresh mode for both input and output

The direct and refresh modes are explained below. Processing in the direct
and refresh modes differs only for inputs (X) and outputs (Y). Processing for
other devices and for special function-modules (FROM/TO instruction) is the
same in both modes.

(1)

(2)

Direct mode

1/0 modules are accessed whenever a CPU executes an instruction with
an input (X) or output (Y).

One scan time at most is necessary from the input status change to the
change in the output status which corresponds to the input.

Refresh mode

1/0 modules are batch accessed before executing step 0 of the sequence
program.

. This is called I/0 module refresh processing. Input module statuses are

read to the data memory input (X). Data memory output (Y) statuses are
output to output modules.

When a CPU executes an instruction with an input (X) or output (Y), it
only accesses the data memory of the input (X) or output (Y).

Two scan times at most is necessary from the input status change to the
output status change which corresponds to the input.

POINT]

When the refresh mode has been selected, use the SEG instruction
when accessing one segment of an I/O module in the same way as with
the direct mode. The ACPU Programming Manual (Common Instruc-
tions) gives details.
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4.1.6 Self-diagnosis

The self-diagnosis function allows the AnSCPU to detect its own errors.

Self-diagnosis is carried out when the PC power supply is turned ON and if
an error occurs while the PC is in the RUN state. If the AnSCPU detects an
error, it displays an error message and stops to prevent faulty PC operation.

The operation of the AnSCPU when an error is detected by the self-diagnosis
function can be selected as either stop mode or continuous mode by making
a parameter setting. In the stop mode, PC operation is stopped when the
error is detected; in the continuous mode, PC operation is continued.

When an error occurs, the error occurrence and the error content are stored
in a special relay (M) and special register (D). In the continuous mode, in
particular, the program should read the details of the error and take appro-
priate action to prevent faulty PC and machine operations.

Operation stops and all outputs (Y) are immediately turned OFF after the
self-diagnosis function detects an error which stops PC operation.

If the self-diagnosis function detects an error during which PC operation
continues, the part of the program where the error was detected is skipped
and the rest of the program is executed.

If an I/O module verify error is detected, the operation is continued with the
/0 addresses at the time the error occurred.

Explanations of the errors detected by the self-diagnosis function are given
in Table 4.2.

(1) In Table 4.2, in the I/O error, /O module verify, fuse blown, special-function module error,
and operation check error diagnoses, the CPU status can be selected as either stop or run;
and the RUN LED status as either flashing or ON by using peripheral devices.

(2) The LED Display Message column in Table 4.2 lists messages displayed by the peripheral
devices' PC diagnosis.
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Table 4.2 Self-Diagnosis

“RUN”

. . . . CPU LED
Diagnosis Diagnosis Timing Status sI'_aEtEs Display Message
Memory error When the corresponding instruction is INSTRUCT. CODE
Instruction code check | executed ERR.
: When power is switched ON or a reset is executed
Parameter setting check When switched from STOP/PAUSE to RUN PARAMETER ERROR
: : When M9056 or M9057 is switched ON
No END instruction | When switched from STOP/PAUSE to RUN MISSING END INS.
Stop Flashing
Instruction When CJ, SCJ, JMP, CALL(P), FOR and NEXT
. . instruction is executed CAN'T EXECUTE (P
execution disable When switched from STOP/PAUSE to RUN ®)
Format .
(CHK instruction) check When switched from STOP/PAUSE to RUN CHK FORMAT ERR.
Instruction When an interrupt occurs "
execution disable When switched from STOP/PAUSE to RUN CAN'T EXECUTE (1)
CPU error When power is switched ON or a reset is executed RAM ERROR
RAM check When M9084 is switched ON during STOP
Operation circuit check | WWhen power is switched ON or a reset is OPE. CIRCUIT ERR.
- . Stop Flashing
Watchdog error check | When an END instruction is executed WDT ERROR
END instruction When program processing reaches the end of the
not executed program END NOT EXECUTE
Endless loop execution | At any time WDT ERROR
. I Stop Flash-
1/0 error When an END instruction is executed :
1/0 module verify (Not checked when M8084 is on) ing UNIT VERIFY ERR.
When an END instruction is executed
Fuse blown (not checked when M3084 is ON) Run ON | FUSE BREAKOFF.
Special function
module error When a FROM, TO instruction is executed CONTROL-BUS ERR.
Control bus check
Zet;(r:ial-function module When a FROM, TO instruction is executed SP. UNIT DOWN
Link module error When power is switched ON or a reset is executed Stop Flashing LINK UNIT ERROR
When switched from STOP/PAUSE to RUN
1/0 interruption error When an interruption occurs I/0 INT. ERROR
Special-function module g(l;%ﬂtg%wer is switched ON or a reset is SP. UNIT LAY. ERR
assignment When switched from STOP/PAUSE to RUN '
. . Stop Flash-
Special-function module | when 2 FROM, TO instruction is executed ing SP. UNIT ERROR
Run ON
: When power is switched ON or a reset is executed
Link parameter error When galitched from STOP/PAUSE to RUN Run ON LINK PARA. ERROR
Battery error . .
Battery low At any time (not checked When M9084 is ON) Run ON BATTERY ERROR
o o Stop Flash-
Operation check error g(l;iﬂgg corresponding instruction is ing OPERATION ERROR
Run ON
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4.1.7 Devices

A device is any contact, coil, or timer used in PC program operations.

AnSCPU devices and their range of use are shown below. The items marked

“*» can be used and set for range change by setting the parameters.

Set parameters which are appropriate for the system configuration and its

program. Section 4.1.6 gives details about parameter settings.

Table 4.3 Devices

: Application Range :
Device (Number of points) Explanation
AX18YCtPltJ': g(sfgoo St)t XYFF Provides a command or data from an external device,
, Y total ints i imi i
X | Input & ¢ o2 4-Fﬁ2°: 00 to X/YDF fﬂelg?ta ?Zi??c%t)tig’tliglg‘g switch, limit switch,
(X, Y total 224 points, X/YEO to X/YFF .
are used for the computer link function)
A1SCPU-S1, A2SCPU : X/Y000 to . .
Y | output X/Y1FF (X, Y total 512 points Provides the program control result to an external device,
P A2SCPU-S1 : X/Y0 to X/Y3F e.g. solenoid, magnetic switch, signal light, digital display.
(X, Y total 1024 points)
M | Special relay M9000 to M9255 (256 points) Predefined internal relay for special purposes.
- MO to M999 : " .
M | Internal relay (1000 points) Internal relay in the PC which cannot be directly output.
N L1000 to L2047 Internal relay in the PC which cannot be directly output.
L | Latch relay (1048 points) Number of M+ | Backed up during power failure.
L +S =2048
Can be used by Used in the same manner as an internal relay (M) e.g.,
S | Step relay* setting a as a relay indicating the stage number of a step-by step
parameter (0) process operation program.
Internal relay for MELSECNET which cannot be output.
B | Link relay BO to B3FF (1024 points) May be used as an internal relay if not assigned for
data link use.
Used to detect a fault. When switched ON during RUN
F | Annunciator FO to F255 (256 points) by a fault detection program, it stores a corresponding
number in a special register D.
T | 100 msec timer* | TO to T199 (200 points)
T | 10 msec timer* | T200 to T255 (56 points) Forward timers are available in 100 msec, 10 msec and
100 msec retentive types.
T | 100 msec Can be used by setting a
retentive timer* | parameter (O points)
C | Counter* CO to C255 (256 point
ounter ° ( points) Forward counters are available in normal and interrupt
¢ | Interrupt Can be used by setting a types.
counter® parameter (O points)
D | Data register DO to D1023 (1024 points) Memory for storing values.
D | Special register | D9000 to D9255 (256 points) Predefined data memory for special purposes.
. . . Data register for MELSECNET. May be used as a data
W | Link register WO to W3FF (1024 points) register if not assigned for MELSECNET use.
] etart Can be used by setting a Extends the data register utilizing the user memory
R | File register parameter (0 points) area.
. Data register for storing the operation results of basic
A | Accumulator A0, A1 (2 points) and application instructions.
Z | Index register Z (1 point) Used to index device numbers (X, Y, M, L, B, F, T, C,
Index register V (1 point) D, W, R, K, H, P).
N | Nesting NO to N7 (8 levels) Indicates the nesting of master controls.
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Table 4.3 Devices (Continued)

Application Range

interruption

10 to 131 (32 points)

Device (Number of points) Explanation
P | Pointer PO to P255 (256 points) Isngilcag;slihe‘]a%s)tfnatlon of branch instructions (CJ,
| Pointer for Indicates an interrupt program corresponding to the

interrupt source.

K | Decimal
constant

K-32768 to 32767
(16-bit instruction)

K-2147483648 to 2147483647
(32-bit instruction)

Used to specify the timer/counter set value, pointer
number, interrupt pointer number, the number of bit
device digits, and basic and application instruction
values.

H | Hexadecimal
constant

HO to FFFF (16-bit instruction)

Used to specify the basic and application instruction

HO to FFFFFFFF (32-bit instruction) | VaUeS-

The step relay (S) may be used in the same manner as the internal relay (M). The step relay
is useful when writing a program which has two functions or applications, 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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4.1.8 Parameter setting ranges

The parameters specify various PC functions, device ranges and user mem-
ory assignments of the AnSCPU.

As shown in Table 4.4, the parameters have default settings so the user
doesn’t have to set all the parameter items. If any parameter item needs to
be modified, please refer to the table for the allowed setting range.

The operating manuals for each peripheral device give details on parameter

settings.
Table 4.4 Parameter Setting Ranges
i Valid
Setting X Peripheral
Item Default Value Setting Range Devices
PU GPP
A1SCPU(S1) 1 to 8k steps o °
. A1SCPUC24-R2 (in units of 1k steps)
Main sequence program area 6k steps
1 to 14K steps
A2SCPU(ST) (in units of 1k steps) ° °
File register capacity None (in JJ&?? ﬁ’ﬁigfmts) o o
A1SCPU(S1) 0 to 1600 points
. A1SCPUC24-R2 (in units of 64 points)
Comment capacity None - o
0 to 4032 points
A2SCPU(S1) (in units of 64 points)
Memory capacity 0/8 to 16k bytes
Status latch Data memory None Absent/present - o
File register ?g stgnst{(pg;?::)t
Memory capacity 0/8k bytes
Device setting Device number
Sampling Per scan -
trace Execution condition None - °
Per time
- 0 to 1024 times
Sampling count (in units of 129 times)
. 0 to 14K bytes
Microcomputer | A1SCPU (in units of 2kybytes)
program None 0 to 26k bytes - °
capacity A2SCPU (in units of 2k bytes)
. BO to B3FF
Link relay (B) (in units of 1 point)
: " TO to T255
Setting of Timer (T) (in units of 1 point)
latch Only for L1000 to
(power . COto G255 o
icr:)tre"r;:ztsign Counter (C) Noné%gfcz&hers. (in units of 1 point) °
g 3 : DO to D1023
tion) range Data register (D) (in unitg of 1 point)
. . WO to W3FF
Link register (W) (in units of 1 point)
Number of link stations 1 to 64
X0 to FF
Setting of A1SCPU None (in units of 16 points) _ o
link range Input (X) A1SCPUC24-R2 Unusable
X0 to 1FF
A1SCPU-S1 (in units of 16 points)
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Table 4.4 Parameter Setting Ranges (Continued)

Valid
Settin Peripheral
Item ¢ Default Value Setting Range %r;?,ice;:
PU GPP
X0 to 1FF
Input (X) A2SCPU (in units of 16 points)
npu
X0 to 3FF
A2SCPU-S1 (in units of 16 points)
YO to FF
A1SCPU (in units of 16 points)
A1SCPUC24-R2 Unusable
Setting of . _ YOto iFF
Ii:k lra%ge Output (V) A1ScPU-St None (in units of 16 points) - o
YO to 1FF
A2SCPU (in units of 16 points)
YO to 3FF
A2SCPU-S1 (in units of 16 points)
: BO to B3FF
Link relay (B) (in units of 16 points)
. . WO to W3FF
Link register (W) (in units of 1 point)
. X/YO0 to X/Y1FF
1/O assignment None (in units of 16 points) - o
Setting of internal relay (M), MO to M999 M/L/S 0 to 2047
latch relay (L), L1000 to L2047 | (M, L, S are serial o o
and step relay (S) setting None for S numbers)
Watchdog timer setting 200 msec zlg T;?: ctff’ 128 (;?sr;cs)ec o o
5 256 points of 100 msec,
12% n:ze%.gg 10 msec, and integrating
Setting of timer 10 msec: timers (in units of 8 points) o o
: Timers have serial
T200 to T255 numbers
256 points (in units of 8
No interrupt points) for counters and
Setting of counter ocounterp interrupt counters - o
Must be consecutive
numbers
A1SCPU X0 to XFF
A1SCPUC24-R2 X0 to XDF
Setting of remote ASOPUS None °
RUN/PAUSE contact * 1 -S1, -
A2SCPU X0 to X1FF
A2SCPU-S1 X0 to X3FF
Fuse blown Continuation
Operation 1/0 verify error Stop
mode at the — Stop/continuation - o
time of error Operation error Continuation
Special function unit check error Stop
Operation
. Output before STOP or
STOP — RUN display mode f:g:; %rt'%'} to after - o
STOPp operation execution
Print title entry None Up to 128 characters - o
Max. 6 digits in
Keyword entry None hexadecimal o o
(0to 9, Ato F)

* It is not possible to set a PAUSE contact alone.

4-15
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4.1.9 Memory capacity settings (main programs, file registers, comments, etc.)

- The A1SCPU(S1)/A1SCPUC24-R2 provides 32k bytes of user memory area
(RAM) and the A2SCPU(S1) provides 64k (192k) bytes of user memory area
(RAM).

Data for parameters, T/C set values, main programs, sampling trace, status
latch, file registers, and comments can be stored in the user memory area.

(1) Calculating memory capacity

The user memory can be divided into several memory blocks in accord-
ance with the parameter settings.

Table 4.5 Parameter Settings and Memory Capacity

Item Setting Unit Memory Capacity oﬁttgrg%in Remark
Parameter, T/C 8
sot values - 4k bytes (fixed)
. R Occupies 4k bytes for
Main Sequence (Main sequence program .
program | program Tk steps capacity) x 2k bytes Possible 22{?,’2&,?;5 and T/C
Microcomputer 2k bytes (Main micro computer program
program y capacity) x 1k byte
: Not available/
Sampling trace available 0/8k bytes
Not available/ The memory capacity
Data memory available 0/8k bytes for the file register
status latch is
ISttat':xs . determined by the
atc Ei . Not available/ |(File registers’' memory capacity) number of file register
ile registers : X :
available 1k byte Impossible points set using
parameters.
: ; ; (File registers’ number of points)
File registers 1k points x 2k bytes
1k byte is occupied by
(Number of comments) the syst h
. 1K byt ystem when
Comments 64 points 64 + 1k byte setting comment
capacity.

(2) Storage priority in user memory

The data set in the parameters is stored in the following sequence.
Make sure that the memory protect range does not cover the areas, such
as sampling trace and file register, to which data will be written during
sequence program execution.

(a) When the A1SCPU(S1)/A1SCPUC24-R2 is used

Even if the main program is stored in an EEP-ROM/EP-ROM, the
capacities of the sampling trace, status latch, file register, and
comment areas cannot be increased, because the system uses the
internal RAM area (area indicated by *1 in the following figure) as
in RAM operation.

4-16
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(a) In RAM operation (b) In EEP-ROM/EP-ROM operation
I Parameter area
R(%':Xmg?koéytarea Not used T/C set values area
. ytes) Stored in Sequence program area
ROM Not used
3k bytes { Parameter area *1
1k bytes { T/C set values area ( Not usable
used by system)
221?031k6it%51565) Sequence program area
Internal RAM Sampling trace area Sampling trace area
m(?igl??ytaer:)a Status Data area Status Data area
latch area | Fijg registers latch area| File registers
File register area File register area
Comment area Comment area

(b) When the A2SCPU(S1) is used

When the main program is stored in an EP-ROM, the area assigned
to the program used in RAM operation is left unused, and can be
used for the extension file register area.

But, even if the main program is stored in an EEP-ROM, the area
cannot be used for the extension file register, because the system
uses the internal RAM area (area indicated by *2 in the following
figure) as in RAM operation. ‘

(a) In RAM operation (b) In EEP-ROM/EP-ROM operation
Parameter area
T/C set values area
ROM memory area Not usabl Sequence program area
(max. 64k bytes) ot usable q prog
Micro computer program area
Not used
Parameter area Stored in
T/C set values area ROM
Sequence program area "2
Micro computer program area
Not used A2SCPU:
Internal RAM Sampling trace area Sampling trace area %kslc);y;%?sn
memory area 144Kk bytes
( 64k bytes) Status latch area Status latch area
File register area File registers
Comment area Comment area
ion fi Extension fil Usable with
Ii)e(tqnsmn file xtension file . SwoaHP
gister area register area UTLP-FN1
*2
In EEP-ROM operation ..... Cannot be used because it is used by the system.
In EP-ROM operation ........ Left unused, and can be used for the extension file register area.
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4.2 Functions

The following table describes the functions of the AnSCPU.

Table 4.6 List of Functions

- o Section
Function Description Reference

» Executes the sequence program at the predetermined

Constant scan intervals independently of the scan time. 4.2.1
« Setting allowed from 10 to 2000 msec.
« Retains device data while the PC is switched OFF or

Latch . reset or a momentary power interruption of 20 msec

(power interruption or longer occurs. 4.2.2

compensation
e L,B, T, C, Dand W can be latched

« Allows remote RUN/STOP control from an external
Remote RUN/STOP device (egf(geripheral, external input, computer) with | 4.2.3
the RUN/ P switch in the RUN position.

« Stops operation with the output (Y) status retained.

» Pause function may be switched ON by using either of
PAUSE the following: 4.2.4

Remote PAUSE contact

Peripheral device

« Stores all device data in the status latch area in the
AnS when the status latch condition is switched ON.

Status latch 4.2.5

+ The stored data can be monitored by a peripheral
device.

» Samples the specified device operating statuses at
predetermined intervals and stores the sampling
Sampling trace result in the sampling trace area in the AnS. 428

» The stored data can be monitored by a peripheral

device.
« Allows the device (Y, M, L, S, F, B) used with the OUT
Offline switch instruction to be disconnected from the 4.2.7
sequence program processing.
Priority setting o Sets the ON/OFF status of the ERROR LED in the 428
ERROR LED event of an error . e

« Executes clock operation in the CPU module.

« Clock data includes the year, month, day, hour,
Clock minute, second, and day of the week. 4.2.9

» Clock data can be read from special registers D9025
to D9028.

The AnSCPU cannot do “step operation”, "PAUSE using RUN/STOP key switch*, or *I/O module
replacement at online”.

4-18
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43 Handling Instructions

This section gives handling instructions from unpacking to installation of the
AnSCPU, I/0 module, extension base unit, , etc.

(1) Since the case, terminal block connector, and pin connector of this PC
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) When wiring, take care to prevent entry of wire offcuts into the unit. If
any conductive debris enters the unit, make sure that it is removed.

(4) Tighten the unit mounting screws and terminal screws as indicated
below.

Tightening Torque
Screw Range Necm [Kgecm]
(Ibeinches

78 to 118 [8 10 12] (6.93

Module mounting screw (M4 screw) to 10.39)

1/0 module terminal block terminal screw (M3.5 screw)

59 to 88 [6 to 9] (5.2 to
7.79)
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4.4 Part Identification and Setting of AnSCPU
4.4.1 Part identification
A1SCPU A1SCPUC24-R2
(6) (1) (16) (1)
2 BELSET A18CPU O~ [m=a
sroe S~ sToe
REGAT- KESST EEERT KEGET
MITBUBISH! MITSUBISHI (12)
(3) ] E}/ 83 (3) =
17\ —g =
yd —o A = B = Lo
© o A= 2
T ) 79 [e)
i
o3 (13/ 3
HE — () BRI ®)
(10) ] q |lzs
°e (10) d |lee
] qd |lss
o ° 0 ° ©
o 0 o
/el= 0 (14) /el= 0
@) A2SCPU ®) ) (15)
2 -~
O~ (= AZBORU_ (4)
Il ®
MITSUBISHI
3) i i Y
iy T
©) A E
ary” se
(10) 2 —©
@) ==
o
@ 1 O
No. Name Function
e RUN/STOP : To start/stop running a sequence program.
« RESET : To reset the hardware.
1) RUN/STOP key To reset an error occurring during operation to initialize operation.
switch e« LATCH CLEAR : To clear (turn OFF, or clear to “0”) the devices in the latch range
(L.CLR) and non-latch range which are set by parameter.
For the latch clear operation procedure, refer to Section 4.4.4
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No. Name Function

« ON : Indicates that a sequence program operation is being executed with the
RUN key switch set to the RUN position.
The LED remains lit if an error (Section 10.3), which permits sequence
(operation to continue, occurs. )
« OFF : The RUN LED goes out in the following cases:
“ » « When the RUN key switch is in the STOP position.
@ RUN"LED + When the remote STOP signal is input. -
o When the remote PAUSE signal is input.
« Flashing : The RUN LED flashes in the following cases:
e When an error which causes sequence operation to stop is detected by th
self-diagnosis function.
* When the latch clear operation is executed.

« ON : Indicates that the self-diagnosis function has detected an error.
When the detected error is set to "not lit" in the ERROR LED indication )
(priority setting.
« OFF : Indicates that no error has occurred or that a malfunction has been detected}
by the [CHK] instruction.
« Flashing : An annunciator (F) is turned ON by the sequence program.

(3) | “ERROR”" LED

« Used to connect a peripheral device to write/read, monitor, or test a program using a
(4) RS-422 connector peripheral device.
+ Close with the cover when not connected to a peripheral device.

« Protects AnSCPU printed circuit board, memory cassette, RS-422 connector, battery, etc.
» Execute the following operations with the cover open.
+ Memory cassette connection/disconnection

(5) | Cover « Setting a dip switch
» Connection to battery connector
« For mounting the module to the base unit battery replacement
(6) | Module fixing o For mounting the module to the base unit
screws
« For retaining data such as programs, device latch ranges, file registers, etc.
(7) | Battery 9 g
(See 7.2 for battery replacement.)
(8) | DIP switch o Used for switching the 1/0 control method and for setting the memory-protect function.

(See sections 4.4.2 and 4.4.3)

(9) | Battery connector | « For connection to the battery

(10) | Memory cassette » Forinstalling the memory cassette
installing connector

(11) DIP switch for o Used for the memory-protect function.
memory protect (See section 4.4.3)
5 Transmission « Used to set the transmission specifications for the computer link.
(12) | specification (For details on each of the switches, see Section 4.4.4)

setting switches

e Switch used to set the RS-232C interface mode in accordance with the computer link
function used.
(For details on each switch setting, see Section 4.4.4)

Mode settin
(13) switch °

« Indicate the operating state of the computer link, the data communication in progress
status, the contents of errors, etc.

(14) E:omputer link
(For details on the significance of each LED, see Section 4.4.4)

EDs

(15) RS-232C « Used to connect an external device {e.g. computer).
connector (For RS-232C connector specifications, see Section 4.5)
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4.4.2 /O controi switch setting

The 1/0 control system uses either the direct mode or the refresh mode. Use
the DIP switch (SW2-1) to switch the 1/0 control mode.

On shipment from the factory, the direct mode is set for both inputs and
outputs (SW2-1: ON).

Sw2 SW2
e |t | =
OFF ON OFF
g ® - zgL_m- |,
Controls both inputs and outputs in the Controls both inputs and outputs in the
direct mode refresh mode

POINT

Make sure that the power is OFF be to reswitching the I/O control mode.

4.4.3 Memory protect switch setting

The memory protect switch is designed to protect data in the RAM memory
from being overwritten due to incorrect operation or malfunctioning of a
peripheral device.

It is used to prevent overwriting or deletion of created programs.

To modify data in RAM memory, the memory protect switch must be turned
OFF.

The memory protect switch is set to OFF (SW2-2: OFF) before shipment from
the factory.

(1) When the A1SCPU(S1)/A1SCPUC24-R2 is used

The memory protect function of the A1SCPU(S1)/A1SCPUC24-R2 is
set ON/OFF by using a DIP switch (SW2-2). The memory protect
function protects the first 20 kbytes of the 32 kbyte user memory area.
(When the CPU is equipped with a memory cassette or operated using
a ROM or EEP-ROM, the memory protect switch setting is invalid.)

SwW2 SW2

‘:INfIOFFI IONI%N?OFF

Z -
(¢]

Memory protect switch ON. Memory protect switch OFF.
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(2) When the A2SCPU(S1) is used

The memory protect range can be changed by changing the settings of
the memory protect DIP switches. For details, refer to Fig. 4.3. The
SW2-2 may be in the ON or OFF position.

[ mo
lj' @© Memory(:br;tt:sc)t Range Switch Settings
Ij] ~ 01016 Set switch 1 to ON.
‘:ﬂ © 16 10 32 Set switch 2 to ON.
3210 48 Set switch 3 to ON.
'j © 48 t0 64 Set switch 4 to ON.
E:ﬂ i 64 to 80 Not used
[ mo 80 t0 96 Not used
|jl o~ 96 to 112 Not used
112 to 144 Not used
‘jl - 144 to 192 Not used

Fig. 4.3 Memory Protect DIP Switch Settings

POINT |

(1) Set the memory protect range according to the address (step number)
of each memory area (sequence program, comment, sampling trace,
status latch, file register).

(2) Do not use the memory protect function when executing a sampling
trace or status latch since it will make it impossible to store the data in
the memory.

When using the A2SMCA-14KE, the memory protect function can be set by setting its memory
protect setting pins. See Section 7.1.5
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4.4.4 Settings when using the computer link function (A1SCPUC24-R2 only)

The switch settings and LED indications when an A1SCPUC24-R2 is used
for computer link operation are shown below.

For full details on the items to be set and LED indications, refer to the
Computer Link Module User's Manual.

(1) Setting the transmission specification setting switches

: : Position of Setting Switch
?ﬁ;gge"; Switch  getting Item g Remarks
ON OFF
1 |Write during RUN | Enabled Disabled gggi‘é:‘fegig‘mmcol
Transmission Unus-
speed (BPS) 300 {600 1200 [ 2400 |4800 | 9600 |19200 able
ONe—ro 2 ‘ OFF |ON |OFF |ON |OFF |ON |OFF |ON —
- Transmission
- g 3| speed setting OFF |OFF |[ON |ON |OFF |OFF |ON |ON
e 4 OFF |OFF |OFF |OFF |ON ON ON ON
~ 5 |Data bit setting 8 bits 7 bits Parity bit not
- included
o[ 6 | Parity check Enabled Disabled —
~[m Valid orlllly \:/(hen
o[ 7 | Parity setting Even Odd parity chec
"enabled” is
oM selected.
8 | Stop bit 2 bits 1 bit —
9 |Sum check Enabled Disabled gggi'égfe‘g‘g‘mmol

(2) Setting the mode setting switches

. Mode Setting (Factory Setting: 0)
Mode Setting Switch Notes
Mode Mode Settings
0 Unusable
1 Protocol 1
2 Protocol 2 This mode is used to enable a dedicated
protocol computer link with all devices
3 Protocol 3 connected to the RS-232C interface.
4 Protocol 4
This mode is used to enable a no-protocol
5 No-protocol computer link with all devices connected
to the RS-232C interface.
6to E Unusable
F For module test This mode is used for testing the module.
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(3) LED indications for computer link
LED i Initial
No. LED Meaning of LED Display LED ON (Lit/Flashing) LED OFF Status
of LED
0 ‘: 0 | RUN Normal run Normal Error ON
1 ]| 1 |sD RS-232C transmitting Flashes during data transmission OFF
2 |:] 2 | RD RS-232C receiving Flashes during data reception OFF
Communications with the Flashes during communication with the PC
s ]| 8 |cpru PC CPU CPU (lit when not communicating) ON
Transmission sequence . .
a ]| 4 |NEU RS-232C neutral initial state (waiting for ENQ) | ENQ received | *1
s[ ]| 5 |Ack RS-232C ACK After sending ACK Niter sending | opF
6 ]| & |NAK RS-232C NAK After sending NAK plter sending | oFF
Result of RS-232C and PC | .
7 l: 7 |CGN CPU communications 2 ormal OFF
8 l:' 8 | p/is gr?éfszc parity/sum check Parity/sum check error Normal OFF
9 :] 9 PRO RS-232C protocol error ngmmunicaﬁons protocol Normal OFF
Overrun, framing error, or
1o ]| 10 |sio RS-232C SIO error data discarded because OS | Normal OFF
area is fu

*1: "ON" if the mode setting switch is set to a position from 1 to 4. "OFF" if it is at any other
position.
*2: Lights in the following cases:
(1) When an illegal access is attempted from a computer link module while the PC CPU is
in the RUN status (e.g. an attempt to write while a program is being executed).

(2) When PC CPU accessing is not executed normally.
4.4.5 Clearing latched data

Follow the procedure described below to clear latched data using the
RUN/STOP key switch. The latch clear operation also clears unlatched
device data.

(1) Turnthe RUN/STOP key switch from the "STOP" position to the "L.CLR"
position several times to make the "RUN" LED flash quickly (ON for
approximately 0.2 seconds and OFF for approximately 0.2 seconds).
The quickly flashing "RUN" LED indicates that the preparation for the
latch clear operation is completed.

Turn the RUN/STOP key switch from the "STOP" position to the "L.CLR"
position again while the "RUN" LED is flashing. The latched data will be
cleared, and the "RUN" LED will go OFF.

To cancel the latch clear operation, turn the RUN/STOP key switch to
the "RUN" position to make the AnSCPU start processing, or to the
"RESET" position to reset the AnSCPU.

Latched data can be cleared using the GPP function.

The A6GPP, for example, performs latch clear using "DEVICE MEMORY
ALL CLEAR" of the test functions of the PC mode.

Refer to the GPP Operating Manual for details.

(2)
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45 RS232C interface (A1SCPUC24-R2 only)

(1) RS-232C connector specificatins

Nuprm)er Abbsriegvr}::ion Signal Name A1sc;§l}gznﬂ2?j$$i:noem

1 cD Receive carrier detection

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 .

7 RS(RTS) Request to send - .

8 CS(CTS) Clear to send -

(2) RS-232C cable

For the RS-232C cable, use a cable that conforms to the RS-232C
standard and is no longer than 15 m.

(Recommended cable)

7/0.127[]P HRV-SV............ {RS-232C cable made by Oki Densen)
L Specify the number of wire pairs.

For example, if the number of pairs is thirteen:
7/0. 127 13P HRV-SV

(3) Connecting the RS-232C connectors

The standard method for connecting the RS-232C connectors is shown
below.

For details on the connection method, refer to the Computer Link
Module User’s Manual (Com. link func./Print func.).

(a) Example connection to an external device in which the CD signal
(pin No.8) can be switched ON and OFF.

A1SCPUC24-R2 Cable External Device
Connections and
Signal Names Pin Number Signal Directions Signal Names

cD 1 cD
RD(RXD) 2 RD(RXD)
SD(TXD) 3 SD(TXD)
DTR(ER) 4 DTR(ER)

SG 5 SG
DSR(DR) 6 DSR(DR)
RS(RTS) 7 RS(RTS)
CS(CTS) 8 CS(CTS)
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(b) Example connection to an external device in which the CD signal
(pin No.8) cannot be switched ON and OFF.

In the case of a connection to a device in which the device’'s CD
signal cannot be switched ON and OFF, set non-execution of the
buffer memory address 10BH RS232C CD terminal check.

1) Example connection to an external device in which DC code
control or DTR/DSR code control is executed.

A1SCPUC24-R2 Cable External Device
. Connections and
Signal Names Pin Number Signal Directions Signal Names
CD 1 CcD
RD(RXD) 2 RD(RXD)
SD(TXD) 3 >< SD(TXD)
DTR(ER) 4 DTR(ER)
SG 5 SG
DSR(DR) 6 /\- DSR(DR)
RS(RTS) 7 RS(RTS)
CS(CTS) 8 :I E CS(CTS)

2) Example connection to an external device in which DC code
control is executed.

A1SCPUC24-R2 Cable External Device
Connections and
Signal Names Pin Number Signal Directions Signal Names

CcD 1 CcD
RD(RXD) 2 RD(RXD)
SD(TXD) 3 >< SD(TXD)
DTR(ER) 4 DTR(ER)

SG 5 _] l_- SG
DSR(DR) 6 '—l L‘ DSR(DR)
RS(RTS) 7 RS(RTS)
CS(CTS) 8 :I I-_—-—- CS(CTS)
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46 Self-Loopback Test (A1SCPUC24-R2 only)

The self-loopback test checks whether or not the isolated A1SCPUC24-R2
(not connected to any external devices) will operate correctly.

For details on the self-loopback test, refer to the Computer Link Module
User’s Manual (Com. link func./Printer func.).

LConnect the cables]

e Connect cables to the RS-232C connectors.

Cable Connections

]

lef:tnber Abtilng;::ion Signal Name
1 cD Receive carrier detection
2 RD(RXD) | Receive data
20 %% 3 SD(TXD) | Send data
ZE :; 4 DTR(ER) | Data terminal ready
5 SG Signal ground
6 DSR(DR) | Data set ready
7 RS(RTS) Request to send
8 Cs(CTS) | Clear to send

]

[Set the mode setting switch]

e Set the mode setting switch to "F".

[Execute the self-loopback testl

|Check the LED display status|

» Turn the PC CPU power supply ON or reset the PC CPU.

Check Item Display When Normal Display in Error Status
PC CPU communications | C/N OFF CIN ON
check CPU Flicker (LEDNo.7)
RS-232C communications Sio OFF SIO
check ig Flicker (LEDNo.10) ON

|Completed|

e Turn the power supply OFF.



5. POWER SUPPLY MODULE

5. POWER SUPPLY MODULE
5.1 Specifications

Table 5.1 shows the specifications of the power supply modules.

Table 5.1 Power Supply Module Specifications

Specifications

Item
A1S61P A1S62P A1S63P

Base loading position Power supply module loading slot

100 to 120 VAC *]%% +30%
| tad (85 to 132 VAC) DC24V 550
nput voltage

s 200 to 240 VAC %% (15.6 to

(170 to 264 VAC) 31.2VDC)
Input frequency 50/60 Hz +3 Hz —
Max. input apparent power 105 VA 41W
Inrush current 20A within 8 msec 1A

within 1 msec
Rated output 5 vDC 5A 3A 5A
current 24 VDC10% 0.6 A
*1 Overcurrent 5VDC 5.5 A or higher 3.3 A or higher 5.5 A or higher
protection 24 VDC 0.66 A or higher
*2 Overvoltage | 5 VDC 5510 6.5V 55106.5V 5510 6.5V
protection 24 VDC _
Efficiency 65% or higher
Power indicator Power LED display
Terminal screw size M3.5x7
Applicable wire size 0.3 to 2 mm?
. . 1.25-3.5, V1.25-YS3A, 2-3.5, 2-YS3A

Applicable solderless terminals V1.25-M3, V2.YS3A, V2-S3. V2-YS3A
Applicable tightening torque 83 to 113N (8.5 to 11.5 kg-cm)
External dimensions mm (inch) 130 x 55 x 94 (5.12 x 2.17 x 3.70)
Weight kg (Ib) 0.53 (1.17) 0.55 (1.21) 0.5 (1.1)

*3 Allowable momentary power

interruption time within 10 msec

within 20 msec
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POINTS]

*1 : Overcurrent protection

The overcurrent protection device shuts off the 5V, 24 VDC circuit and
stops the system if the current flowing in the circuit exceeds the
specified value.

When this device is activated, the power supply module LED is
switched OFF or dimly lit. If this happens, eliminate the cause of the
overcurrent and start up the system again.

*2 : Overvoltage protection

The overvoltage protection device shuts off the 5 VDC circuit and stops
the system if a voltage of 5.5 to 6.5 V is applied to the circuit.

When this device is activated, the power supply module LED is
switched OFF. If this happens, switch the input power OFF, then ON
to restart the system.

The power supply module must be changed if the system is not booted
and the LED remains OFF.

*3 : Allowable momentary power interruption time

This value indicates the momentary power interruption time allowed for
the PC CPU and varies according to the power supply module used
with the PC CPU module.

The allowable momentary power interruption time for a system in which
an A1S63P is used is defined as starting when the primary power
supply of the 24 VDC stabilized power supply of the A1S63P is turned
OFF and lasting until the 24 VDC becomes less than the specified
voltage (15.6 VDC).
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5.1.1 Selection of the power supply module

Select the power supply module according to the total current consumption
of I/0 modules, special function modules and peripheral devices supplied
by the power supply module. When an A1S52B(S1), A1S55B(S1),
A1S58B(S1), A52B, A55B or A58B is used, the power is supplied from the
power supply module of the main base unit. This point should also be taken
into consideration.

Refer to Section 2.3 for details of the 5 VDC current consumptions of I/O
modules, special function modules, and peripheral devices.

Power supply module I——i CPU

|| 1/0 modules

A1SX10, A1SY10, etc.
- Special function modules Peripheral device

A1SD61, A1SD71-S2, etc. AD71TU

Peripheral devices * Take the current consumption of
1 ASPTJE, ABWU, etc. the peripheral device to be con-

nected to the special function
module into consideration.
When an AD71TU is connected
to an A1SD71-S2, the current
consumption of the AD71TU
must be counted in.

(1) Power supply module when an extension base A1S52B(S1),
A1S55B(S1), A1S58B(S1), A52B, A55B or A58B is used

When an extension base A1S52B(S1), A1S55B(S1), A1S58B(S1),
A52B, A55B or A58B is used, the 5 VDC is supplied from the power
supply module of the main base unit through the extension cable. Note
the following points regarding the use of an extension base from among
A1S52B(S1), A1S55B(S1), A1S58B(S1), A52B, A55B and A58B:

(a) Select a power supply module for the main base unit whose 5 VDC
capacity can cover the 5 VDC current consumption of the
A1S52B(S1), A1S55B(S1), A1S58B(S1), A52B, A55B or A58B.

[Example]

When the 5 VDC current consumption by the main base unit is
3 A and that by the A1S55B(S1) is 1 A, the power supply module
installed at the main base unit must be A61P (5 VDC, 5 A).

(b) Since the power is supplied to the A1S52B(S1), A1S55B(S1),
A1S58B(S1), A52B, A55B or A58B through the extension cable,
some voltage drop occurs in the cable. It is necessary to select a
power supply module and length of cable which can provide 4.75
VDC or more at the receiving end.

For details of voltage drop and other information, refer to Section
6.1.3 "Application standards for extension base units".
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5.2 Names of parts and settings

The following gives the names and description of the parts of the power supply

modules:
(10—, 1] ———
MELSECA:
R on [1] WSS ONRR on [
MITSUBISHI o MITSUBISHI 9]
O f9] o
K, SN Ve, M,
I O 1 O-wn
= 2 H
ite] e 2] —=— Ol O-
(3] % O-rs (3] %} GO
t————— %1 O-1 1 l———1 O_l ¥
[4) = ire] ReRcticd (4] ————"""h& o
(5] HO) 8-“5 (8] HOWN O~
I ml I al
[6] \1: OJ :\:nmom [6] -<:i =@ 8_] mm
ri "s
(8] / (8]
[10} N
ML SR o 1
MITSUBISHI 9
@)
W siove SR
ol ©
[O)f O
(3] HO| O
:Q O
:§| O
[5] %} O-1é
L ———+HOW O
M ———a— SO
[8] I T

No. Name Description

[1] | POWER LED The indicator LED for the 5 VDC power.

[2} tZ:rYnian"a?Sz“G Used to supply 24 VDC to inside the output module (using external wiring).

[3] | FG terminal The grounding terminal connected to the shield pattern of the printed circuit board.
Either a 100 VAC or 200 VAC power supply can be connected: when using 100 VAC,
short the two input voltage terminals with the jumper supplied as an accessory; to use
200 VAC, leave these terminals open.
< Setting when the power supply voltage is 100 VAC >

<
4] Input voltage ©)
select terminals Short using the Ol O-x
jumper provided __| O gommoms
as an accessory. O  Fenaovic
Q]| O~
OJ 100r200 V)
e




5. POWER SUPPLY MODULE

Grounding for the power supply filter. The potential of this terminal is 1/2 of the input

[5] | LG terminal voltage.

Power supply
(6] input terminals Used to connect a 100 VAC or 200 VAC power supply.

Power supply

(7] input terminals Used to connect a 24 VDC power supply.

[8] | Terminal screw M3.5x7
[9] | Terminal cover The protective cover of the terminal block.
Module fixing

[10] screw Used to fix the module to the base unit.

POINT'

If the setting differs from the supply line voltage, the following results will
aoccur. Do not make the wrong setting.

Supply Line Voltage

100 VAC 200 VAC

i The power supply
Setting to 100 VAC v

(Short the input voltage — "}%d“gp'a qamzaxtged.
- select terminals.) (The is no

damaged.)
Setting to 200 VAC No error occurs in the
(Open the input voltage module. However, the —
select terminals.) - | CPU does not operate.
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6. BASE UNIT AND EXTENSION CABLE

6.1 Specifications

This section describes the specifications for the base units (main base units,
extension base units) that can be used in the system, and the application
standards for extension base units.

6.1.1  Specifications of base units
(1) Specifications of main base units
Table 6.1 Main Base Unit Specifications
item Model A1S32B A1S33B A1S35B A1S38B

Number of 1/0 modules

2 can be loaded

3 can be loaded

5 can be loaded

8 can be loaded

Extension connection

Enabled

Installation hole size

¢6-mm (0.24 inch) slot (for M5 screw)

External dimensions
mm(in)

220 x 130 x 28

(8.66 x 5.12 x 1.10)

255 x 130 x 28
(10.04 x 5.12 x 1.10)

325 x 130 x 28

(12.80 x 5.12 x 1.10)

430 x 130 x 28
(16.93 x 5.12 x 1.10)

Weight kg(Ib) 0.52 (1.14) 0.65 (1.43) 0.75 (1.65) 0.97 (2.13)
Accessory Four mounting screws (M5 x 25)
(2) Specifications of extension base units
Table 6.2 Extension Base Unit Specifications
N A1S65B(S1) A1S68B(S1) A1S52B(S1) A1S55B(S1) A1S58B(S1)

Number of I/0O modules

5 can be loaded

8 can be loaded

2 can be loaded

5 can be loaded

8 can be loaded

Power supply module
loading

Required

Not required

Installation hole size

Terminal screw size

¢$6-mm (0.24 inch) slot (for M5 screw)

— M4 x 6 (FG terminal)

Applicable wire size

— 0.75to 2 mm?

Applicable solderless
terminal size

(V)1.25-4, (V)1.25-YS4, (V)2-YS4A (Applicable
tightening torque: 12 kg/cm [118N-cm](67.1 Ib/inch)

. ) 315x130x28 | 420x130x28 | 155x130x 28 | 260 x 130 x 28 | 365 x 130 x 28
E’“ei':ar',d'me"s'°“s (12.40 X 5.12 X | (16.54 X 5.12 X | (5.31 X5.12X | (10.24 X5.12X | (14.37 X 5.12 X
mm(inch) 1.10) 1.10) 1.10) 1.10) 1.10)

Weight kg(lb) 0.71 (1.56) 0.95 (2.09) 0.38 (0.84) 0.61 (1.34) 0.87 (1.91)

Accessory

Four mounting screws (M5 x 25)

*1 One dustproof cover (for IO module)
Four mounting screws (M5 x 25)

*1: For the installation of the dustproof cover, see Section 8.6.

POINT[

When using one of the base units A1S52B(S1), A1S55B(S1) or
A1858B(S1), which do not require a supply module, refer to Section 5.1.1
"Selection of the power supply module" and Section 6.1.3.
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6.1.2 Specifications of extension cables

Table 6.3 shows the specifications of the extension cables which can be

used for the AnSCPU system.

Table 6.3 Extension Cable Specifications

Model
Item A1SCO01B | A1SC03B | A1SC07B | A1SC12B | A1SC30B | A1SC60B [ A1SCO5NB | A1SCO7NB
Cable
length 0.055 (0.18)| 0.33 (1.08) | 0.7 (2.3) | 1.2(3.94) | 3.0(9.84) | 6.0 (19.68) | 0.45 (1.48) | 0.7 (2.3)
m(ft)
Resistance
of 5 VDG 0.02 0.021 0.036 0.055 0.121 0.182 0.037 0.045
supply line
(@ at 55 °C)
Connection between
Application | Connection between main base unit and A1S5[ |B(S1)/A1S6[ |B(S1) main base unit and
A5[ ]|B/AS[ |B
Weight kg 0.025 0.01 0.14 0.20 0.4 0.65 0.2 0.22
(Ib) (0.055) (0.022) (0.31) (0.44) (0.88) (1.43) (0.44) ~ (0.48)

6.1.3 Application standards for extension base units (A1S52B(S1), A1S55B(S1), A1S58B(S1),
A52B, A55B, A58B)

When an extension base unit of one of the models A1S52B(S1),
A1S55B(S1), A1S58B(S1), A52B, A55B, or A58B is used, make sure a
voltage of 4.75 V or higher is supplied to the receiving end (at the module
installed in the last slot of the extension base unit).

With the A1S52B(S1), A1S55B(S1), A1S58B(S1), A52B, A55B, and A58B
extension base units, 5 VDC is supplied from the power supply module of
the main base unit via an extension cable. Therefore, some voltage drop
occurs in the extension cable and the specified voltage may not be supplied
to the receiving end, resulting in incorrect operation.

If the voltage at the receiving end is less than 4.75 V, use an extension base
unit of one of the models A1S65B(S1), A1S68B(S1), A62B, A65B, or A68B,
equipped with a power supply unit.

(1) Selection conditions

The voltage received by the module installed in the last slot of an
A1S52B(S1), A1S55B(S1), A1S58B(S1), A52B, A55B, or A58B exten-
sion base unit must be 4.75 V or higher.

Since the output voltage of the power supply module is set at 5.1 V or
higher, the voltage drop must be 0.35 V or less.
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(2) Factors of voltage drop
Voltage drop may involve the following factors (a), (b), and (c) depend-
ing on the connecting method and type of extension base units.
(a) Voltage drop of a main base unit

(b) Voltage drop of an extension base unit

(c) Voltage drop in an extension cable

Extension cable connected to the Extension cable connected to the right side of
left side of main base unit (serial) main base unit (parallel)
‘ A1S3[ B A1S5[ ]B(S1)
A1S3[]B () © (b)
A1S52B(S1),
A1S55B(S1), or (©)
A1S58B(S1) extension
base unit is used A1l SS[ ]B(S‘)
(b)
Voltage drop of the main base unit
can be ignored.
A1S3[]B
A1S3[]B A5[]B
[l @) o [
A52B, A55B or A58B (©)
extension base unit is
used
A5[ 1B
Voltage drop of the main and Voltage drop of the extension base units can be
extension base units can be ignored. | ignored.
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(3) Calculation of the receiving-end voltage

0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
U
Veru | Vo | Vi V2 | Va | Va | Vs | V6 | V7 Ve | Vo | Vio | Vit | Viz | Via | Via | Vis
Icpu lo l1 l2 I3 lg Is ls Iz ] lo | ho | li1 | h2a | ha | ha | hs

Vcpu, Vo to V7: Voltage drop of each slot of a main base unit

lcpu, lo to I7  : Current consumption of each slot of a main base unit

Vg to Vis : Voltage drop of each slot of an extension base unit

Is to l15 : Current consumption of each slot of an extension base unit

(a) Calculation of voltage drop of a main base unit (A1S32B, A1S33B,
A1S35B, A1S38B) ;

Each slot of a main base unit has a resistance of 0.007 Q.
Calculate the voltage drop of each slot, to obtain the total voltage
drop of a main base unit.

1) Voltage drop of a CPU module: Vcpu

Vepu=0.007x (04 +lo+l1+Il2+13+la+ls5+le6+17+18
+1lg+ 110 + 111 + 112 + 113 + 114 + 115)

2) Voltage drop of slot 0: Vo

Vo=0007x(lo+l1+l2+la+la+ls+ls+17+18+1a+ l10
+ 11+ 112 + 113 + 114 + l15)

3) Voltage drop of slot 1: V4

Vi=0007x(H+l2+13+la+15+l6+17+1lg+ 1o+ l10
+ 111+ 12 + 113 + 114 + 115)

4) Voltage drop of slot 2: V2

V2=0007x(la+13+la+I5+1le6+ 17+ 18 + 1o+ l10 + l11
+ 12 + 113 + 114 + |15)

5) Voltage drop of slot 3: V3

V3=0007x(I3+la+1Is5+le+1l7+1I8+1lg+ 110+ 111 + l12
+ 113 + 114 + I15)

6) Voltage drop of slot 4: V4

Va=0007x(la+1ls5+le+17+18+ 19+ 110+ 111+ 112+ 13
+ 114 + 115)

7) Voltage drop of slot 5: Vs

V5=0.007x(ls+le+17+1Ig+1lg+ 110+ 111 + 12+ 113 + 114
+ 115)

8) Voltage drop of slot 6: Ve

Ve=0007x(le+17+18+1lg+ 110+ 111 + 112 + l13 + 14
~ + 115)

9) Voltage drop of slot 7: V7
V7=0.007x(I7+18+ 19+ 110+ 111 + 112 + 113 + 114 + 115)
10)Total voltage drop of a main base unit: Vk
Vk=Vecpu+Vo+ V1 +V2+V3z+Va+Vs4+Ve+ V7
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(b) Calculation of voltage drop of an extension base unit (A1S52B(S1),
A1S55B(S1), A1S58B(S1))

Each slot of an extension base unit has a resistance of 0.006 Q.
Calculate the voltage drop of each slot, to obtain the total voltage
drop of an extension base unit.
1) Voltage drop of slot 8: Vs
Vg = 0.006 x (s + lo + 110 + 111 + 12 + 113 + 114 + l15)
2) Voltage drop of slot 9: Vg
Vg =0.006 x (lg + l1o + 111 + 112 + 113 + 114 + l15)
3) Voltage drop of slot 10: V1o
V1o = 0.006 x (l10 + 111 + 112 + 113 + 114 + I15)
4) Voltage drop of slot 11: V11
Vi1 =0.006 x (111 + 112 + 113 + |14 + 115)
5) Voltage drop of slot 12: V12
V12 = 0.006 x (112 + 113 + 114 + l15)
6) Voltage drop of slot 13: V13
V13 = 0.006 x (113 + l14 + l15)
7) Voltage drop of slot 14: V14
Vi4 = 0.006 x (I14 + l15)
8) Voltage drop of slot 15: V15
Vis = 0.006 x I15
9) Total voltage drop of an extension base unit: Vz
Vz=Vg+Vo+Vio+ Vi1t +Vi2+Viz+ Via+ Vis

(c) Calculation of voltage drop in extension cables
[1] Total current consumption of an extension base unit: Iz
lz=1Ig+lg+ o+ 111+ 112+ 13+ a4 +115
[2] Voltage drop in an extension cable: Vc

Vc = (Resistance of an extension cable) x Iz
Resistance of extension cables

A1SCO01B ..... 0.02Q A1SC30B ..... 0.121 Q
A1SC03B ..... 0.021 Q A1SC60B ..... 0.182 Q
A1SCO7B ..... 0.036 @ A1SCO5NB .... 0.037 Q
A1SC12B ..... 0.055 Q A1SCO7NB .... 0.045 Q

(d) Voltage at the receiving end
(5.1 (V) - VK -VZ-VC) 24.75 (V)
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(4) Examples
A1S38B
ol D o] ol ol o o o o ©
AN O | | I S | O |2
x| x| > X
kol kol
g << << q<
A1S03B (0.021 Q)
A1S58B
28888888
@ & o 0 | 0 |
< <« < < <€ < <

(5)

(a)

(b)

(c)

(d)

Calculation of voltage drop of the main base unit

VK=0.007x{04+005x(8+7+6+5+4+3+2+1)+ (027
x 8) x 8} = 0.13636

Calculation of voltage drop of the extension base unit
VZ=0006x027x(8+7+6+5+4+3+2+1)=0.05832
Calculation of voltage drop in the extension cable

VC = 0.036 x (0.27 x 8) = 0.07776

Voltage at the receiving end

5.1 - 0.13636 - 0.05832 - 0.07776 = 4.82756(V)

Since the voltage at the receiving end is more than 4.75V, the system
can be put into operation.

Minimizing the voltage drop

Try the following measures to minimize the voltage drop:

(a)

(b)

(c)

Change the positions of modules.

Install the modules of the main base unit from slot 0 in descending
order of current consumption. Install modules with small current
consumption in the extension base units.

Connect the base units in series.

By connecting the base units in series (connecting an extension
cable to the left side of a main base unit, see Section 8.4.2), the
voltage drop of the main base unit can be minimized. But when a
long extension cable is used for this connection, the extension cable
may cause a larger voltage drop than that of the main base unit. In
such a case, calculate the voltage drop as described in (3).

Use a short extension cable.

The shorter the extension cable, the lower its and the smaller its
voltage drop. Use extension cables that are as short as possible.
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6.2 Nomenclature and settings

(1) Main base unit (A1S32B, A1S35B, A1S38B)

(5) 4

ﬂ/lo o 01_01”0 13:-—@ M
/ =

: QEJH manmsm]smvﬂ
— — =g

@O | ) | J’::JL::]D:H:}:]:]@\

l (@)

(6) (3

)

L

No. Name Application

(1) g:t;r;ector for e?(tensmn Connector for sending and receiving signals to and from the extension base unit.

Cover to protect the connector for the extension cable.
(2) | Base cover When connecting an extension cable, remove the appropriate base cover located
below the word "OUT" with nippers or a similar tool.

Connectors where the power supply module, CPU module, I/0 module, special-
function modules are loaded.

Fit the connector cover or blank cover (A1SG60) to vacant connectors, in order to
protect the module from dust.

(3) | Module connectors

Screw to fix a module to the base unit.

(4) | Module fixing screw Screw size: M4 x 12 screw

Guide hole for base

(5) | installation Slot for mounting this base unit to the panel of control box, etc. (For M5 screw)

Hook to install on a DIN rail.
(6) | DIN rail hook A1S32B, A1S33B.......1
A1S35B, A1S38B....... 2
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(2) Main base units (A1S52B(S1), A1S55B(S1), A1S58B(S1), A1S65B(S1),
A1S68B(S1))

| A1S65B(S1), A1S68B(S1)

(®) @ )
| /

|
o / (0] 0] O o o (¢] e} o} ()
o] o]

v

|/ O[uki / ORIl / OF3Ni / OKJ / O / OF I/ Ol
[POWER| Avsces ]
o \

— — — Y 1] \

e s o s o Y o || [ Y e W O R LR

\ ]
M 3)

(9)

| A1S52B(S1), A1S55B(S1), A1S58B(S1) |
(5) () @

/é oﬂooo”éoog

1 /o[l / ORIN / OF:N / OEIN / OLNi / O3ki / O / Old
A
N

BN — =2
/ b '
© NI LI I L LY L1310

(1 N T
3
M ® @
No. Name Purpose
(1) Extension cable Used to connect an extension cable to a main base unit.
connector Remove the connector cover attached to the unit and connect the extension cable.
(2) Base cover Extension cable connector protective cover.

Used to load a power supply module, 1/0O or special function module. Put a supplied

(3) Module connector cover or blank cover (A1SG60) on any unused connector to protect it from dust.

(4) Module fixing Used to secure a module to the base unit. Screw size: M4 x 12

screw

Base mountin
(5) 9

hole Used to mount the base unit to a control panel. (for M5 screw)

Used to install on a DIN rail.
(6) DIN rail hook A1S52B(S1), A1S55B(S1): One hook
A1S65B(S1), A1S68B(S1), A1S58B(S1): Two hooks

(7) | FG terminal Grounding terminal connected to the shield pattern on the PC board.
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6.3 Installing on a DIN rail

Both main base units and extension base units are equipped with hooks for
mounting on a DIN rail.

The method for mounting them on a DIN rail is explained below:
(1) Applicable DIN rails (JIS-C2B12)

TH35-7.5 Fe
TH35-7.5 Al
TH35-15 Fe

(2) Mounting screw interval

When a TH35-7.5 Fe or TH35-7.5 Al rail is mounted, fix it with screws
spaced no more than 200 mm apart.

DIN rail Mounting screw

35 mm \
(1.381in)

Lo
|
]

l
N

|
|

|
o
|

|
e—l.
I

|

|

|

|

P=200 mm (7.87 in) or less
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(3) Mounting/removing on/from a DIN rail

(a) Mounting procedure
Mount a base unit on a DIN rail as follows:
1) Engage the hook of the base unit with the rail from above the rail.

2) Push the base unit onto the rail and fix it in position.

Module

T T LT U

[l /S L L L LS

T e

;//////// \

Z

DIN rail hook

Baseﬁ'

(b) Removing procedure
Remove a base unit from the DIN rail as follows:

1) Pull down the bottom hook of the base unit using a flat blade
screwdriver.

2) Pull the base unit away from the rail while pulling down the bottom
hook.

Tol T 1T {11\

\/ Y\ \«——— Module
y AN

5

\ \ ’ Pull to remove.

Bottom Flat blade
hook screwdriver
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7. MEMORY ICs AND BATTERY
7.1 Memory ICs

This section describes the specifications, handling instructions and installa-
tion of the memory ICs used in the AnSCPU. _

7.1.1 Specifications

Table 7.1 shows the specifications of the ROMs.

Table 7.1 Memory Specifications

Model A1SCPU(S1), A1SCPUC24-R2 A2SCPU(S1)
Item A1SMCA-2KE ] A1SMCA-8KE | A1SMCA-8KP | A2SMCA-14KE | A2SMCA-14KP
Memory specifications EEP-ROM ' EP-ROM EEP-ROM EP-ROM
. 8k bytes 32k bytes 32k bytes 64k bytes
Memory capacity (bytes) (max. 2k steps) | (max. 8k steps) | (max. 8k steps) | (max. 14k steps)

Outside dimension mm (in) | 15 x 68.6 x 42 (0.59 x 2.7 x 1.65)
Weight (kg) (Ib) 0.03 (0.06)

7.1.2 Handling instructions

(1) Handle memory cassettes and pin connectors with care since their
plastic body cannot resist strong impacts.

(2) Do not remove the printed circuit board from its enclosure.

(8) Take care not to let chips of wires and other foreign material enter the
memory cassette.

(4) When installing a memory cassette in an AnSCPU module, pushiitin so
that the connectors engage securely.

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

(6) Do not touch or bend the leads of memory chips.

(7) Do not touch the connectors of a memory cassette. This could cause
insecure contact.

IMPORTA_NTl

(1) Always turn OFF the power to an AnSCPU module when installing or
removing a memory cassette. If a memory cassette is installed or
removed with the power to the CPU ON, the data contents of the
memory may be destroyed while the AnSCPU power is live.

(2) If the power is turned ON when the memory cassete is installed, the
program in the built-in RAM memory of the AnSCPU is overwritten by
that of the memory cassette.

If the program in the RAM memory needs to be saved, install the
memory cassette after making a backup of the program by using a
programming device.

7-1
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7.1.3 Installing and removing a memory cassette

The procedure used to install the memory cassette is the same for all AnSCPU
modules.

In the description of the installation and removal procedure given below, the
A1SCPU is used as an example.

(1) Installing a memory cassette

Hook

\

A1SCPU

/

]
|
Wl

8KE

Hook

(a) Hold the memory cassette vertically so that its model name is right
side up and its connector faces the A1SCPU module. Insert the
memory cassette all the way in the A1SCPU module so that the
hooks of the memory cassette are completely engaged (they will
click).

(b) Make sure the hooks are completely engaged. (If the memory cas-
sette is not inserted all the way, the front lid of the AnSCPU cannot
be closed.)

(2) Removing a memory cassette

i - / Hook releasing lugs

A1SMCA- "
8KE
A1SMCA
8KE
./

A1SCPU T
A1SCPU
t

(a) Pull out the memory cassette while pushing the hook releasing lugs
that are provided at the top and the bottom of the memory cassette.

\f
\
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7.1.4 Writing a sequence program to a memory cassette

A sequence program can be written to, or erased from, an AISMCA-8KP or
A2SMCA-14KP using a ROM writer/eraser.

If a memory cassette is installed in the ROM socket of an A6GPP or A6WU,
use either of the following memory write adapters.

CPU Model Memory Cassette Model Memory Write Adapter
A1SCPU, A1SCPUC24-R2 A1SMCA-8KP A6WA-28P
A2SCPU A2SMCA-14KP A2SWA-28P

POINTI

¢ The A2SWA-28P cannot be used with the A1ISMCA-8KP, and the A6WA-
28P is incompatible with the A2SMCA-14KP.

Use a memory write adapter as follows:

(1) A sequence program must be written separately to the even- and
odd-numbered addresses of the A2SMCA-14KP by setting the
ODD/EVEN address setting select pins of the A2SWA-28P.

Set ’the address type using the ODD (odd)/EVEN (even) address setting
select pins of the A2SWA-28P.

(2) Mount a memory cassette to the memory write adapter. Couple the
connectors correctly.

(8) Mount the memory write adapter coupled with the memory cassette to
the ROM socket of an A6GPP or A6BWU in the correct orientation. The
pin on the cut corner side of the memory write adapter is pin No.1.

Cut corner

N
@@‘

A6WA-28P

ODD/EVEN address
setting select pins
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7.1.5 A2SMCA-14KE Memory Protect Setting

When an A2SMCA-14KE is mounted to an A2SCPU(S1), the memory protect
function can be set on the A2SMCA-14KE to protect data in the EEP-ROM
memory from being overwritten due to incorrect operation of a peripheral
device.

By setting the memory protect setting pins to ON, the 64k byte user memory
area can be batch-protected.

To modify data in the ROM memory, turn OFF the memory protect function.

The memory protect setting pins are set to OFF before shipment from the
factory.

For memory area assignment, refer to Section 4.1.7.

™ ™~ Memory protect setting pins

Memory protect function OFF

U

A2SMCA-14KE
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7.2 Battery

This section describes the specifications, handling instructions, and installa-
tion procedure for the battery.

7.2.1 Specifications

Table 7.2 shows specifications of the battery used to retain data stored in
memory when a power interruption occurs.

Table 7.2 Battery Specifications

ltem Model A6BAT

Classiffication ) Thionyl chloride lithium battery

Initial voltage ] 3.6 VDC

Baterry life when stored 5 years

Lithium content 0.48g

Application For IC-RAM memory backup and power interruption compensation function
External dimensions mm(in) $16(0.63)x30(1.18)

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

7.2.2 Handling instructions

(1) Do not short circuit.
(2) Do not disassemble.
(3) Do not expose to naked flame.

(4) Do not heat.
(5) Do not solder the battery terminals.

7.2.3 Installation

The battery lead connector is disconnected from the battery connector on the
AnSCPU board to prevent discharge during transportation and storage.

Before starting the AnSCPU, plug the battery connector into the battery
connector on the AnSCPU board.

» To use a sequence program stored in the user program area in the AnSCPU
if a power interruption occurs.

e To retain the data if a power interruption occurs.

A1SCPU
e~ ~—
|

=1

I 111 E]

A6BAT

Battery connector ~\_/—

| POINT |

Firmly push the connector all the way.

7-5
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8. LOADING AND INSTALLATION

This section describes the procedure for loading and installation and gives
relevant precautions to ensure that the system performs with high reliability
and that its functions are used to best effect.

8.1 Safety Consideration

When the power to the system is turned ON or OFF, the process output may
not perform normally at times due to the difference between the delay time
and the rise time of the power supply of the PC CPU main module and the
external power supply (especially DC). Also, if there is an error in the
external power supply, the output process may malfunction.

For example, if the power supply to the PC is switched on after switching on
the external power supply for the sequence program operation at a DC output
module, the DC output module may temporarily output erroneous signals
when the power to the PC is switched on. A circuit that allows the power to
the PC to be switched on first must therefore be provided.

In addition, if there is an abnormality in the external power supply or trouble
in the PC, this could cause malfunctions.

To (a) prevent erroneous operation of the entire system, and (b) ensure
safety, prepare circuits (such as an emergency stop circuit, protection circuit,
and interlock circuit) that prevent machine damage and/or accidents due to
erroneous operation of peripheral devices. An example system design circuit
based on this concept is shown on the following page.

POINT

Some types of A1S series output module detect a blown fuse error as soon
as the external power supply is turned OFF.

In the example circuit illustrated on the next page, since the start-up of the
AnSCPU takes place earlier than the rise of the external power supply to
the output module, a blown fuse error is detected.

To solve this problem, the system is designed to keep the M3084 ON until
the external power supply rises so as not to check for blown fuses.
(When M3084 is ON, the I/O module comparison and battery checks are
not performed.)
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(1) System design circuit example

ALLAC

POWER POWER

Mixed AC and DC

A=

_@_

TRANSFORMER | I
TRANSFORMER TRANSFORMER =2
FUSE |/] FUSE
L FUSE |/|FUSE FUSE FUSE
DC
POWER
- SUPPLY
\ =) &) 5
/ a8
\‘ |
[/) Fuse @ FUSE
*
0 L —
/
START v —
5 0]o—|
MC | STOP SW
*—]
~ INPUT MODUILE
OUTPUT MODULE RA2
Ym Y o
— ‘1—<, >—‘\ . L
) IR I — *1: RUN/STOP circuit inter-
i @ [ OUTPUT MODULE " locked with RA1 (run moni-
Ll e ¥m m/—————"“ tor relay)
- L " N *2: Low battery alam
MC T 1 1 | —7 .
T OUTPUT MODULE Yn O N\N—T1 | *3: RAT1 switched ON by M3039
[ r \RAY (run monitor relay)
— 4 - *4: Power to output equipment
4 ! i switched OFF when the
+—i q OUTPUT MODULE = MC F MC STOP signal is given.
. *5:  Input switched when power
¢+ M ] i 'S § w“ supply established.
] ] )
*6: Set time for DC power sup-
ST W @ ' t———( — @ ply to be established.
vi 8 Mc2 *7: ON when run by M9039
— Q @ b 1 T A ( ) i *8: Interlock circuits as neces-
_ / MC1 sary. ’
1 W MCZ
__‘T— ' /'M u Voltage relay is
% recommended
8

The power-ON procedure is as follows:
For AC

1) Set the CPU to RUN.

2) Switch ON the power.

3) Turn ON the start switch.

4) When the magnetic contactor (MC) comes in, the
output equipment is powered and may be driven by
the program.

Eor AC/DC
1) Set the CPU to RUN.
2) Switch ON the power.
3) Turn ON the start switch.
4) When DC power is established, RA2 comes ON.

5) Timer (TM) times out after the DC power reaches
100%.

(The TM set value should be the period of time
from when RA2 comes ON to the establishment of
100% DC voltage. Set this value to approximately
0.5 seconds.)

6) When the magnetic contactor (MC) comes in, the
output equipment is powered and may be driven
by the program. (If a voltage relay is used at RA2,
no timer (TM) is required in the program.)
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()

Fail-safe measures against PC failures

Problems with the CPU or memory can be detected by the self diagnosis
function. However, problems with the I/O control area may not be

detected by the CPU.

MELSEC-A

If such a problem arises, all /0 points turn ON or OFF depending on
the nature of the problem, and it may not be possible to maintain normal
operating conditions and operating safety.
Although Mitsubishi PCs are manufactured under strict quality control,
they may fail or operate abnormally due to unspecifiable reasons. To
prevent the abnormal operation of the whole system, machine break-
down, and accidents, build a fail-safe circuit outside the PC.

The following is an example of a fail-safe circuit.

ON delay timer

Internal program

M9032
| I

N

< Y00 >

Y00 O

G

OFF delay timer

()

1 sec
*2

External load

\TZJ 1 sec

MC
11
Yo1o—————|? 1]
Yoo——J—-l—[_—l— YOFO 1L ||
L—»L—»] 24 VO
05 05
sec sec
-+
0VO—— i |
24 VDC
CPU module Output module™1

*1: YOO repeats turning ON and then OFF at 0.5 second intervals. Use a
no-contact output module (transistor in the example shown above).

*2: If an OFF delay timer (especially a miniature timer) is not available,
use ON delay timers to make a fail-safe circuit as shown on the next

page.
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MELSEC-A
A fail-safe circuit built with ON delay timers
ON delay timer
Internal program Y00 T1
1 sec
*1
M9032 _———@_‘
—— Yoo
M1 ON delay timer
X}I, T2
1 sec
ON delay timer M1

_‘

N ok
Yoo _l
I.—-L—-] External load MC

05 05 o1 — |
sec sec Yz o l—-lé——' |
YoF O i—
24V O
-+
ovO i
24 VDC
CPU module Output module

*1: Use a solid-state relay for the M1 relay.
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8.2 Installation Environment
Never install the AnSCPU system in the following environments:

(1) Locations where the ambient temperature is outside the range of 0 to
55°C.

(2) Locations where the ambient humidity is outside the range of 10 to 90% RH.

(3) Locations where dew condensation takes place due to sudden temperature
changes.

(4) Locations where there are corrosive and/or combustible gasses.

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

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

(8) Locations where vibration and shock are directly transmitted to the main
module.

8.3 Caiculation of Heat Generated by the Programmable Controller System

The operating ambient temperature in the panel where the PLC is stored must be kept

55°C or less. For heat dissipation design of the panel, it is necessary to know the average
power consumption (heat generation) of the devices and machinery stored inside. In this
section, a method to obtain the average power consumption of the PLC system is
explained.

Calculate the temperature rise inside the panel from the power consumption.

|Average power consumption]
The power consuming parts of the PLC may be roughly classified into the following blocks:

Isv 5 VDC line
| -

AC power Po o l )
I wer i
suPpPly supply { i y
module tal
CPU Link Qutput Input f?.lﬁifi‘:n
module module module module module
> Relay ‘Input current Power
X i transistor (lin) XE supply
______ l2av 24 VDC
. Exterpal ! Output current Input
1 24 VDC ! (lout) X Vdrop power
.  power ' (lin)
i supply | Output
""" LOAD[ Power
(lout)
AC
AC E AC
| | l | | |
\DC | \DC | \DC |
[} [}
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