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FOREWORD

Foreword

The A1S handy manual is designed as a learning aid for use with the MELSEC A1S
programmable logic controller (PLC) and is aimed at the first time A1S user. Topics
covered in this manual include unit selection, system configuration, installation,
programming, and application examples.

It is hoped that after reading this, you will have a good understanding of the A1S
PLC system, and be able to set up and use an A1S PLC system without the need of
training or the study of individual manuals. However, please note that not all the
details of the A1S PLC are contained in this handy manual and therefore where
appropriate you should refer to the relevant user's or programming manual.




OVERVIEW

Chapter 1: Overview of the A1S PLC

[What is the A1S ?

The Mitsubishi A1S programmable logic controlier represents a low cost, high
performance, compact micro modular PLC capable of solving almost all types of
industrial control applications from simple relay replacement, to system control and
networking.

[How Does It Work ?

Similar to most PLCs available, the A1S operates by executing a sequential control
program (sequence program) starting from the beginning of the program and
finishing at the 'END’ instruction contained within the sequence program.
Depending on the results from each individual program section, the central
processing unit (CPU module) will update the conditions of the inputs and outputs.
The timing of the update depends upon the processing method that the CPU
module is set to (dip switch setting), either refresh or direct mode. With the refresh
mode the inputs and outputs are updated at the end of the program, and with the
direct mode the inputs and outputs are updated as and when they are used within
the sequence program. The sequence program itself is stored in a random access
memory (RAM) within the CPU module which is battery backed to prevent program
loss due to power failure to the PLC.

A1S PLC System
i I
Limit switches Input CPU Output _'_’ Digital displays
l Modules Module Modules
Relay contacts _'_’ Indicator lamps
' [
Key switches _._’ Contactors
Push buttons ;’ Electronic valves
Thumbwheel . _}_’ Warning alarms
switches I Program \
. ' & Data Other electronic
:xo&i?‘:l:ctnc | Memory devices

Analog signals _’l Analog sighals
Special Function Modules

Encoder pulses _'_’ Servo amplifiers
I .
. Power Supply Programmer
| Module Interface |
; _ { T o { T_ l
110VAC 24VDC IBMPC& ABGPP/PHP
220 VAC Software A7PUS
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[What Do | Choose ? |

Understandably, when you look at the complete list of different types of input,
output, and special function module available for the A1S, it can seem a difficult
task to choose what you require for your application. But don't worry, the reason for
all the different types of module is so the A1S can be used for ail types of
application. All you have to do is simply calculate the number of different types of
input and output to be used in your application, and select the right type and
number of modules from the list. The only other things to consider then are that you
need a CPU module, power supply module, and base units to hold all of the
modules you have selected. Also choose the programming device you want to use
for the creation of your sequence program.

{Where & How Do | Install It ? 1

The A1S PLC is primarily designed for installation inside electrical cabinets,
however it can be installed in other places if adequate protection to dust, water, oil
etc.. is made. Because of its micro modular design it takes up very little space and
can be fixed on to DIN rail using the fixing attachments already installed on the
back of the base units. Alternatively, the base units can be fixed in to place using
the screw holes provided on each of its corners.




|Is It Difficult To Program ? ]

Like ali things that need programming, the A1S PLC may seem for the first time
user to be a little difficult to program. However, the sequence programming
language utilized, is designed to make it as easy as possible for you the user to
create your own sequence programs without the need of specialized help. In fact,
after a very short time you can become very proficient at writing programs which
can perform the simple or complicated operations required to meet your application
needs.

Two main types of program construction method are used, both of them using the
MELSEC A dedicated sequence programming language, these are; instruction list
(List mode) and relay ladder logic (Ladder mode). Each of them can perform the
same tasks, the choice of which one to use is purely dependent on the user's
preference. However the most commonly used method is relay ladder logic (Ladder
mode) because of its graphical representation and simplicity.

[What Can | Use It For ? |

The A1S is a true general purpose PLC which can be used for almost any type of
control application. Example applications of where the A1S has been used are; data
link control, positioning control, robot control, analog control, sequence control, data
acquisition, and system monitoring. There are many other types of application in
which the A1S has been used, so whatever your control application, the A1S can
probably solve it in an easy to implement, cost effective way.



MODULE DESCRIPTIONS

Chapter 2: A1S Module Descriptions

[Central processing unit (CPU Module)

| Model No. A1SCPU, A1SCPU-S1

s ASCry The CPU module is the main part of the A1S PLC
oo o e system, and can control up to 512 I/O points. It has a
MTSUBISH built-in battery backed RAM memory, real time clock
function, programming port, operation mode LED's,
and key switch control for operation mode. Mounted
in the CPU slot of the CPU base unit, one CPU
module is required per A1S system.
v 5
item A1SCPU A1SCPU-S1

Controf system

Repeated operation using stored program

1/0 control method

Refresh mode or direct mode (switch selectable)

Programming language

Language dedicated to sequence control. Combined use of relay
symbol type and logic symbolic type.

No. of instructions | Sequence 26
instructions
Basic 131
instructions
Application 104
instructions
Processing speed Direct: 1.0t0 2.3 usec
(sequence instruction) Refresh: 1.0
11O points Max. 256 points Max. 512 points
Watchdog timer (WDT) 10 to 2000 msec
Memory capacity 32K bytes (RAM)
Program capacity Main sequence program + main computer program = 8K steps.

Internal microcomputer program can be set to 7K steps max.

Internal relays (M)

1000 points (MO to M9g9)

Latch relays (L)

1048 points (L1000 to L2047)

Step relays (S)

0 points (default value)
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Link relays (B) 1024 points (B0 to B3FF)
Timers (T) Number of 256 points
| points
Specifications 100 msec timer: setting time 0.1 to 3276.7 sec (T0 to T199)
10 msec timer: setting time 0.01 to 327.67 sec (T200 to T255)
100 msec retentive timer; setting time 0.1 to 3276.7 sec (set in
parameters)
Counters (C) Number of 256 points
|_points
Specifications Normal counter: setting range 1 to 32767 (CO to C255)
Interrupt counter: setting range 1 to 32767 (set in parameters)
Data registers (D) 1024 points (DO to D1023)
Link registers (W) 1024 points (WO to W1023)
Annunciators (F) 256 points (F0 to F255)
File registers (R) Max. 4096 points (RO to 4085)
Accumulator (A) 2 points (AG, A1)
Index registers (V, Z) 2 points (V, Z)
Pointers (P) 256 points (PO to P255)
Interrupt pointers (1) 32 points (10 to 131)

Special relays (M)

256 points (M000 to MS255)

Special data registers (D)

256 points (D9000 to DI255)

Comments Max. 1600 points (set in batches of 64 points)
Self diagnostic functions Watchdog error, memory error detection, CPU error detection,

1/0 error detection, battery error detection, etc.

Qperation mode at time of error

STOP/CONTINUE

STOP RUN output mode

Output data at time of STOP restored/data output after operation
execution

Allowable momentary power failure 20 msec
Current consumption 04A

(5 VDC)

Weight 0.37 kg/0.81 Ib.

Manual Reference No.

IB(NA)-66320, A1SCPU User's Manual
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Part identification and setting of AISCPU

® ®
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(1) RUN/STOP key switch

RUN/STOP: To start/stop running a sequence program

RESET: To reset hardware, and/or reset an error which has occurred during
operation.

LATCH CLEAR: To clear devices in both the latch range and non-latch range which
have been set in parameters.

(2) "RUN" LED
ON: A sequence program operation is being executed with the RUN/STOP key
switch set in the RUN position.
OFF: The RUN LED is not lit if power is not supplied from the power supply module,
the RUN/STOP key is in the STOP position, the remote STOP signal is input, or the
remote PAUSE signal is input.
Flashing: The RUN LED flashes if an error causing the sequence operation to stop is
detected by the seif-diagnostic functions or the latch clear operation is executed.

(3) "ERROR" LED
ON: The self-diagnostic functions have detected an error.
OFF: No error has occurred.
Flashing: An annunciator (F) has been turned ON by the sequence program.

(4) RS422 connector
Used for program read/write, monitoring, or testing using a peripheral device.

(5) Cover
Protects the printed circuit board, memory module, connector, battery, etc.

(6) Module fixing screws
For fixing the module to the CPU base unit.

(7) Battery
For retaining stored data and programs during power failure.

(8) Dip switch
Used for switching the 1/O control method and for setting the memory protect
function.

(9) Battery connector
For connecting the battery.

(10) Memory module installation cover
For installing the optional EPROM and EEPROM memory modules.




.MODULE DESCRIPTIONS |

|cPU Base Units |

The CPU base units are for mounting the CPU module, 1 power supply module,
and a number of /O modules. The number of 1/O modules that can be mounted on
to the CPU base unit is dependent on the model number of the unit selected. Like
the CPU module, each system requires one CPU base unit. Below is a list of the
different CPU base unit models;

[Model No. A1532B ]

CPU base unit with spare I/O slots for 2 I/O modules.

External dimensions, 220 mm x 130 mm x 28 mm (8.66 in x 5.12 in x 1.10 in).
Manual Reference No. IB(NA) 66320, A1SCPU User's Manual

[+]

[Model No. A1533B ]

CPU base unit with spare 1/O slots for 3 IO modules.

External dimensions, 255 mm x 130 mm x 28 mm (10.04 in x 5.12 in x 1.10 in).
Manual Reference No. IB(NA) 66320, A1SCPU User's Manual
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MODULE DESCRIPTIONS)|

[Model No. A1S35B

Il

CPU base unit with spare /O slots for 5 /0 modules.

External dimensions, 325 mm x 130 mm x 28 mm (12.80 in x 5.12 in x 1.10 in).

Manual Reference No. IB(NA) 66320, A1SCPU User's Manual
0 0 [0 o
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[Model No. A1538B

CPU base unit with spare I/O slots for 8 /O modules.

External dimensions, 430 mm x 130 mm x 28 mm (16.93 in x 5.12 in x 1.10 in).

Manual Reference No. IB(NA) 66320, A1SCPU User's Manual
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'MODULE DESCRIPTIONS

|Extension Base Units

The extension base units are for mounting an extra power supply module and/or
extra I/O modules if required. The requirement for the extra /O modules depends
on the number of /O modules you are using on your system, if it exceeds the
number of /O siots on the CPU base unit you have selected then one extension
base unit is required. Connection of the extension base unit to the CPU base unit is

made by an extension cable, one extension base unit can be used per system.

The requirement of an extra power supply module is dependent on the total 5 VDC
current consumption of the complete A1S system, if one is required then an
extension base with a power supply module slot should be selected. The number of
1/0 module slots and, if there is a power supply module slot, is dependent upon the
extension base model number. A list of all different A1S extension base units is

shown below;

[Model No. A1S52B

Extension base unit with spare 1/O slots for 2 {/O modules.

External dimensions, 135 mm x 130 mm x 28 mm (5.31 in x 5.12 in x 1.10 in)

Manual Reference No.

IB(NA) 66320, A1SCPU User's Manual
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|Model No. A1S55B

Extension base unit with spare /O slots for 5 1/O modules.
External dimensions, 260 mm x 130 mm x 28 mm (10.24 inx 5.12 in x 1.10 in)

Manual Reference No.

IB(NA) 66320, A1SCPU User's Manual
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MODULE DESCRIPTIONS]

[Model No. A1s58B |

Extension base unit with spare 1/O slots for 8 1/O modules.
External dimensions, 365 mm x 130 mm x 28 mm (14.37 in x 5.12in x 1.10 in)
Manual Reference No. IB(NA) 66320, A1SCPU User's Manual
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| Model No. A1565B |

Extension base unit with spare I/O slots for 5 /O modules and a power supply
module siot.

External dimensions, 315 mm x 130 mm x 28 mm (12.40 in x 5.12 in x 1.10 in)

Manual Reference No. IB(NA) 66320, A1SCPU User's Manual
°cje o © ©
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[Model No. A1S63B B

Extension base unit with spare /O slots for 5 1/O modules and a power supply
module slot.

External dimensions, 420 mm x 130 mm x 28 mm (16.54 in x 5.12in x 1.10 in)
Manual Reference No. IB(NA) 66320, A1SCPU User's Manual
[+]
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[Power supply modules
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The power supply modules provide the 5 VDC that is required by the CPU and I/0
modules to function correctly. They are mounted on to the base units in the power

supply module slot, and output the 5 VDC they generate to a power rail on

the base

unit. Input supply voltage to the power supply module is dependent on the model
number selected, below is a list of all the A1S power supply modules available:

| Model No. A1S61P

Power supply module with 110/230 VAC input, and 5 VDC 5 A output.
Manual Reference No. IB(NA) 66320, A1SCPU User's Manual

[Model No. A1562P

Power supply module with 110/230 VAC input, 5 VDC 3 A output, and 24
A output (can be used for powering relay output modules or input devices e

Manual Reference No. IB(NA) 66320, A1SCPU User's Manual

VvDC 0.6

tc..)

[Model No. A1563P

Power supply module with 24 VD input, and 5 VDC 5A output.
Manual Reference No. IB(NA) 66320, A1SCPU User's Manual
r supply module with 24 VDC input, and 5 VDC 5 A output.
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[Input modules
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The input modules are the interface between the external input devices that are
used on your application, such as limit switches, proximity switches, push buttons,
auxiliary contacts etc., and the PLC. There are many types of input module, each of
them with a differing input voltage specification and/or number of input points per
module. A list of all the A1S input modules available is show below;

[Model No. A1SX10 |

Input module with 16 x 110 VAC inputs, terminal block wiring.

Manual Reference No. IB(NA) 66320, A1SCPU User's Manual
Current consumption: 0.05A, 5VDC
Model No. A1SX20 |

Input module with 16 x 240 VAC inputs, terminal block wiring.
Manual Reference No. IB(NA) 66320, A1SCPU User's Manual
Current consumption: 0.05A, 5VvDC

13



'MODULE DESCRIPTIONS

[Model No. A1SX30

Input module with 16 x 24 VAC or 24 VDC inputs, terminal block wiring.
Manual Reference No. IB(NA) 66320, A1SCPU User's Manual
Current consumption: 0.05A, 5VDC

{Model No. A1SX40

Input module with 16 x 12 or 24 VDC inputs (sink type), terminal block wiring.
Manual Reference No. IB(NA) 66320, A1SCPU User's Manual
Current consumption: 0.05A, 5VDC

Model No. A15X40-S1

Input module with 16 x 24 VDC high speed inputs (sink type), terminal block wiring.
Manual Reference No. IB(NA) 66320, A1SCPU User's Manual
Current consumption: 0.05A, 5VvDC

Model No. A15X40-§2

Input moduie with 16 x 24 VDC inputs (sink type), terminal block wiring.
Manual Reference No. IB(NA) 66320, A1SCPU User's Manual
Current consumption: 0.05A, 5 VDC

Model No. A1S§X41

Input module with 32 x 12 or 24 VDC inputs (sink type), FCN connector wiring.
Manual Reference No. IB(NA) 66320, A1SCPU User's Manual
Current consumption: 0.08A, 5VDC

[Model No. A1SX41-S2

Input module with 32 x 24 VDC inputs (sink type), FCN connector wiring.
Manual Reference No. IB(NA) 66320, A1SCPU User's Manual
Current consumption: 0.08A, 5 VDC

14



MODULE DESCRIPTIONS)|

[ Model No. A1SX42 |

Input module with 64 x 12 or 24 VDC inputs (sink type), FCN connector wiring.
Manual Reference No. IB(NA) 66320, A1SCPU User's Manual
Current consumption: 0.09A, 5VDC

[Model No. A1SX42-S2 ]

Input module with 64 x 24 VDC inputs (sink type), FCN connector wiring.

Manual Reference No. IB(NA) 66320, A1SCPU User's Manual
Current consumption: 0.09A, 5VDC
[Model No. A1SX71 |

Input module with 32 x 5§ or 12 VDC inputs (sink or source type), FCN connector
wiring.

Manual Reference No. IB(NA) 66320, A1SCPU User's Manual
Current consumption; 0.075A, 5 VDC

[Model No. A1SX80 |

Input module with 16 x 12 or 24 VDC inputs (sink or source type), terminal block
wiring.

Manual Reference No. IB(NA) 66320, A1SCPU User's Manual

Current consumption: 0.05A, 5 VvDC

[Model No. A1SX80-S1 |

Input module with 16 x 24 VDC high speed inputs (sink or source type), terminal
block wiring.

Manual Reference No. IB(NA) 66320, A1SCPU User's Manual
Current consumption: 0.05A, 5VvDC

Model No. A1SX80-S2 |

Input module with 16 x 24 VDC inputs (sink or source type), terminal block wiring.
Manual Reference No. IB(NA) 66320, A1SCPU User's Manual
Current consumption: 0.05A, 5 VvDC
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'MODULE DESCRIPTIONS |

[Model No. A1SX81 |

Input module with 32 x 12 or 24 VDC inputs (sink or source type), D-sub connector

wiring.

Manual Reference No. IB(NA) 66320, A1SCPU User's Manual

Current consumption: 0.08A, 5VDC
[Model No. A15X81-82 ]

Input module with 32 x 24 VDC inputs (sink or source type), D-sub connector wiring.
Manual Reference No. IB(NA) 66320, A1SCPU User's Manual
Current consumption: 0.05A, 5 VDC
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{Output modules |
Asme o fnsu;ﬂ 2, AA'S“E:. 2. AA‘S"’L:. S,
2| [6Ea3) | BR8] |ERad
‘:’
g | I
7
2 P
3 BAlgiig
s i
5 ssllit
B sl
7 Hlfis
B sl
9 e 4
R g HIEE
B H N H|==iH
c il Es ==l
D o] 1 ey
E (o[l 2*—] (ol | [o]] ‘
F mlmﬁm AISYAY DC12/24V 2/5mA Axmz& ncm 3/TmA 1m1
16 Point 32 Point 64 Point 32 Point

Terminal block FCN Connector FCN Connector D-sub Connector

The output modules are the interface between the PLC and external output devices
such as contactors, interposing relays, digital displays, lamps etc. There are many
types of output module, each of them with a differing output switching voltage
specification and/or number of output points per module. A list of all the A1S output
modules available is show below;

[Model No. A15Y10 |

Output module with 16 x relay contact outputs 24 VDC, 2 A or 240 VAC, 2 A
switching voltage, terminal block wiring.

Manual Reference No. IB(NA) 66320, A1SCPU User's Manual
Current consumption: 0.12A, 5 vDC & 0.09, 24 VDC
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'MODULE DESCRIPTIONS |

[Model No. A1SY18A |

Output module with 8 x independent relay contact outputs 24 VDC, 2 A or 240 VAC,
2 A switching voltage, terminal block wiring.

Manual Reference No. IB(NA) 66320, A1SCPU User's Manual
Current consumption: 0.24A, 5 VDC & 0.075A, 24 VDC
[Model No. A1SY22 |

Output module with 16 x triac/SSR outputs 100-240 VAC, 0.6 A switching voltage,
terminal block wiring.

Manual Reference No. IB(NA) 66320, A1SCPU User's Manual
Current consumption: 0.27A, 5 VDC & 0.004A, 200 VAC
[Model No. A1SY28A ]

Output module with 8 x independent triac/SSR outputs 100-240 VAC, 1 A switching
voltage, terminal block wiring.

Manual Reference No. IB(NA) 66320, A1SCPU User's Manual
Current consumption: 0.11A, 5 VvDC
[Model No. A1SY40 ]

Output module with 16 x transistor outputs (sink type) 12 or 24 VDC, 0.1 A
switching voltage, terminal block wiring.

Manual Reference No. IB(NA) 66320, A1SCPU User's Manual
Current consumption: 0.27A, 5 VDC & 0.016A, 24 vDC
[Model No. A1SY41 B

Output module with 32 x transistor outputs (sink type) 12 or 24 VDC, 0.1 A
switching voltage, FCN connector wiring.

Manual Reference No. IB(NA) 66320, A1SCPU User's Manual
Current consumption: 0.50A, 5 VDC & 0.016A, 24 VDC
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(Model No. A1SY42 ]

Output module with 64 x transistor outputs (sink type) 12 or 24 VDC, 0.1 A
switching voltage, FCN connector wiring.

Manual Reference No. IB(NA) 66320, A1SCPU User's Manual
Current consumption: 0.93A, 5 VDC & 0.016A, 24 VDC
[Model No. A1SY50 ]

Output module with 16 x transistor outputs (sink type) 12 or 24 VDC, 0.5 A
switching voltage, terminal block wiring.

Manual Reference No. IB(NA) 66320, A1SCPU User's Manual
Current consumption: 0.12A,5VDC & 0.12A, 24 VDC
[Model No. A1SY60 ]

Output module with 16 x transistor outputs (sink type) 24 VDC, 2 A switching
voltage, terminal block wiring.

Manual Reference No. IB(NA) 66320, A1SCPU User's Manual
Current consumption: 0.12A, 5 VDC & 0.015A, 24 VDC
{Model No. A1SYGOE ]

Output module with 16 x transistor outputs (source type) 5 or 12 or 24 VDC, 1 A
switching voltage, terminal block wiring.

Manual Reference No. IB(NA) 66320, A1SCPU User's Manual
Current consumption: 0.20A, 5 VDC & 0.01A, 24 VDC
|Model No. A1SY68A ]

Output module with 8 x independent transistor outputs (sink or source type) 5 or 12
or 24 or 48 VDC, 2 A switching voltage, terminal block wiring.

Manuai Reference No. IB(NA) 66320, A1SCPU User's Manual
Current consumption: 0.13A, 5 VvDC
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[Model No. A1SY71 |

Output module with 32 x transistor outputs (sink type) 5 or 12 VDC, 16 mA
switching voltage, FCN connector wiring.

Manual Reference No. IB(NA) 66320, A1SCPU User's Manual
Current consumption: 0.40A, 5 VDC & 0.15A, 24 VDC
{Model No. A1SY80 ]

Output module with 16 x transistor outputs (source type) 12 or 24 VDC, 0.8 A
switching voltage, terminal block wiring.

Manual Reference No. IB(NA) 66320, A1SCPU User's Manual
Current consumption: 0.12A, 5 VDC & 0.04A, 24 VDC
[Model No. A1SY81 ' ]

Output module with 32 x transistor outputs (source type) 12 or 24 VDC, 0.1 A
switching voltage, D-sub connector wiring.

Manual Reference No. IB(NA) 66320, A1SCPU User's Manual
Current consumption: 0.50A, 5 VDC & 0.016A, 24 VDC
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|Special function modules
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The special function modules are intelligent /0 modules which provide dedicated
control for particular applications, such as position control, computer linking,
networking etc.. They interpret or convert information between the PLC CPU and
application specific devices, enabling complete PLC system integration. Each of the
special function modules has its own particular function, below is a list of all the
A1S special function modules;

| Model No. A1S64AD |

Analog to digital conversion module with 4 analog input channels, -10 to +10 VDC
or -20 to +20 mA analog input signal. Digital output -12,288 to +12,287.

Manual Reference No. IB(NA) 66336, A1S64AD User's Manual

Current consumption 0.4A, 5VDC
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[Model No. A1S62DA

Digital to analog conversion module with 2 analog output channels, -10 to +10 VDC
or 0 to +20 mA analog output signal. Digital input -12,000 to +12,000.

Manual Reference No. IB(NA) 66335, A1S62DA User's Manual
Current consumption 0.8A, 5VDC

[Model No. A18J71C24-R2

RS232C computer link module with 1 RS232C communication port. Full or half
duplex transmission, 4 protocol modes, no-protocol mode, bi-directional mode, and
protocol switching function.

Manuat Reference No. IB(NA) 66270, A1SJ71C24-R2/PRF User's Manual
Current consumption 0.1A, 5 VDC

IModeI No. A1SJ71C24-R4

RS422/485 computer link module with 1 RS422/485 communication port. Full or
half duplex transmission, 4 protocol modes, no-protocol mode, bi-directional mode,
protocol switching function, and multidrop capability.

Manual Reference No. IB(NA) 66364, A1SJ71C24-R4 User's Manual
Current consumption 0.1A,5VDC

Model No. A18J71C24-PRF

RS8232C printer module with 1 RS232C communication port. Full or half duplex
transmission, 31 variable and 400 fixed message storage, with messages up to 80
characters long.

Manual Reference No. IB(NA) 66270, A1SJ71C24-R2/PRF User's Manual
Current consumption 0.1A, 5VvDC
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[ Model No. A1SD61 ]

High speed counter module with 1 single or bi-phase input channel. Maximum
count speed 50 KHz, 32 bit signed binary count range, 8 comparison transistor
outputs, ring counter function, limit switch function, hold function, and sampling
function.

Manual Reference No. IB(NA) 66337, A18D61 User's Manual
Current consumption 0.35A, 5VDC
| Model No. A1S161 |

High speed interrupt module with 16 x 12 or 24 VDC high speed interrupt input
points. Minimum input pulse length 0.5 ms, rising edge or falling edge interrupts.

Manual Reference No. IB(NA) 66396, A1SI61 User's Manual
Current consumption 0.057A,5VDC

[Model No. A1SJ71T21B |

MELSECNET/B data link system interface module. Connects on to MELSECNET/B
network linking up to 32 A1S PLCs, twisted pair cable connection, transmission
speed up to 1 Mbaud, and 1K byte link points per station.

Manual Reference No. IB(NA) 66339, A18J71T21B User's Manual
Current consumption 0.66A, 5 VDC

[Model No. A1SJ71PT32-S3 |

MELSECNET/MINI-S3 remote 1/0O network master module. Controls up to 512
remote I/O points, twisted pair or plastic fiber optic connection, transmission speed
1.5 Mbaud, allows connection of F and FX series PLCs, A2C 1/0 modules, and Z
series inverters.

Manual Reference No. IB(NA) 66368, A1SJ71PT32-S3 User's Manual
Current consumption 0.0.35A, 5VDC
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[Model No. A1SD70

Single axis positioning module with one analog output channel. 32 bit signed binary
positioning range, 1 to 400,000 PLS/Sec positioning speed, zeroing and jogging

functions.
Manual Reference No. IB(NA) 66367, A1SD70 User's Manual
Current consumption 0.3A,5VDC & 0.2A, +15 VDC & 0.02A -15 VDC

| Model No. A1SD71-S2

Two axis positioning module with two pulse output channels. Positioning range 1 to
16,252,928. 10 to 200,000 PLS/Sec positioning speed, zeroing, M-code, backlash,
compensation, and jogging functions.

Manual Reference No. IB(NA) 66399, A1SD71-S2 User's Manual
Current consumption 0.8A, 5 VDC & 0.05A, 4.75 t0 26.4 VDC

[Model No. A1SP60

Pulse catch module with 16 x 24 VDC puise input points. Pulse catch or normal
input function, minimum pulse width 0.5 ms.

Manual Reference No. IB(NA) 66398, A1SP60 User's Manual
Current consumption 0.055A, 5 VvDC

Model No. A1SH42

Combined input and output module with 32 x 12 or 24 VDC input points, and 32 x
transistor outputs (sink type) 12 or 24 VDC switching voitage. Inputs and outputs
FCN connector wiring.

Manual Reference No. IB(NA) 66320, A1SCPU User's Manual
Current consumption 0.5A, 5 VDC & 0.008, 24 VDC

[Model No. A1S42X

Dynamic input module with 16 x 12 or 24 VDC input points. Input points can be
automatically multiplexed for 16 or 32 or 48 or 64 points by switch selection.

Manual Reference No. IB(NA) 66320, A1SCPU User's Manual
Current consumption 0.08A, 5VDC

24



MODULE DESCRIPTIONS]

| Model No. A1842Y ]

Dynamic output module with 16 x transistor outputs (sink type) 12 or 24 VDC
switching voltage. Output points can be automatically multiplexed for 16 or 32 or 48
or 64 points by switch selection.

Manual Reference No. IB(NA) 66320, A1SCPU User's Manual
Current consumption 0.1A, 5 VDC & 0.008A 24 VDC

[Model No. A15G60 |

1/O slot blanking module for filling unused 1/0 slots on the base units.
Manual Reference No. IB(NA) 66320, A1SCPU User's Manual
Current consumption None

[Model No. A1SG62 |

Dummy I/O point module for reservation of I/O points for future additions to the
PLC system. 16 or 32 or 48 or 64 1/O points can be reserved by switch setting.

Manual Reference No. IB(NA) 66320, A1SCPU User's Manual
Current consumption None
Model No. A1S62RD3 |

3 wire temperature sensor input module with two sensor input channels. Compatible
with 3 wire PT100 temperature sensors, 16 or 32 bit binary sensing value, and wire
breakage detection.

Manual Reference No. IB(NA) 66338, A1S62RD3/4 User's Manual
Current consumption 0.54A, 5 VDC

[Model No. A1S62RD4 |

4 wire temperature sensor input module with two sensor input channels. Compatible
with 4 wire PT100 temperature sensors, 16 or 32 bit binary sensing value, and wire
breakage detection.

Manual Reference No. IB(NA) 66338, A1S62RD3/4 User's Manual
Current consumption 0.44A, 5 VDC
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| Model No. A1ST60

Timer module with 8 analog timers. Timer range 0.1 to 600 seconds with a +/- 2%

accuracy.
Manual Reference No. IB(NA) 66397, A1ST60 User's Manual
Current consumption 0.055A, 5 VvDC
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IMemory modules 1

The memory modules allow EEPROMs and EPROMs
to be used for program storage, in addition to the RAM
memory in the CPU module.

N

[Model No. A1SMCA-2KE ]

EEPROM memory module with a capacity of 8k bytes (2k steps).
Manual Reference No. IB(NA) 66320, A1SCPU User’'s Manual

[Model No. A1SMCA-8KE ]

EEPROM memory module with a capacity of 32k bytes (8k steps).
Manual Reference No. IB(NA) 66320, A1SCPU User's Manual

[Model No. AISMCA-8KP ]

EPROM memory module with a capacity of 8k bytes (2k steps).
Manual Reference No. IB(NA) 66320, A1SCPU User's Manual
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[§xtension cables

The extension cables are for connecting the
extension base units to the CPU base units.
Different cable lengths are available according to
the model number. A list of the A1S extension

cables is shown below;

Model No. A1SC01B

Extension base to CPU base, 5.5 cm long.
Manual Reference No. IB(NA) 66320, A1SCPU User's Manual

[Model No. A1SC03B

Extension base to CPU base, 33 cm long.
Manual Reference No. IB(NA) 66320, A1SCPU User's Manual

| Model No. A1SC12B

Extension base to CPU base, 120 cm long.
Manual Reference No. IB(NA) 66320, A1SCPU User's Manual

Model No. A1SC30B

Extension base to CPU base, 300 cm long.
Manual Reference No. IB(NA) 66320, A1SCPU User's Manual

Model No. A1SCO5NB

AnN extension base to A1S CPU base, 45 cm long.
Manual Reference No, IB(NA) 66320, A1SCPU User's Manual
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[Terminal block units and cables |
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Remote terminal block units for use with connector wiring type input and output
modules. Connected to the /0 modules using a terminal block cable. There are
many types of terminal block unit with a differing number of terminal points and/or
compatible with different /O modules.

There are two types of terminal block cable, one for use with sink type input/output
modules, and the other for use with source type input/output modules. Below is a
list of the A1S terminal block units and cables available

[Model No. A6TBXY36 |

36 point terminal block unit for use with sink type input and output modules,
A1SX41(S2), A1SX42(S2), A1SY41, A1SY42, or A1SH42.

Manual Reference No. No manual, specification sheet No. 88

[Model No. A6TBXY54 |

54 point terminal block unit for use with sink type input and output modules,
A1S5X41(82), A1SX42(S2), A1SY41, A1SY42, or A1SH42.

Manual Reference No. No manual, specification sheet No. 88
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[Model No. AGTBX70 ]

70 point terminal block unit for use with sink type input modules, A1SX41(S2),
A18X42(S2), or A1SH42.

Manual Reference No. No manual, specification sheet No. 88

[Model No. AGTBX36-E ]

36 point terminal block unit for use with source type input module, A1SX81(S2).
Manual Reference No. No manual, specification sheet No. 88

[Model No. A6TBY36-E ]

36 point terminal block unit for use with source type output module, A1SY81.
Manual Reference No. No manual, specification sheet No. 88

|Model No. A6TBX54-E |

54 point terminal block unit for use with source type input module, A1SX81(S2).
Manual Reference No. No manual, specification sheet No. 88

[Model No. AGTBY54-E 1

54 point terminal block unit for use with source type output module, A1SY81.
Manual Reference No. No manual, specification sheet No. 88

[Model No. A6 TBX70-E

70 point terminal block unit for use with source type input module, A1SX81(S2).
Manual Reference No. No manual, specification sheet No. 88

Model No. ACO5TB

Terminal block unit cable for use with sink type terminal block units and input/output
modules, 0.5 m long.

Manual Reference No. No manual, specification sheet No. 88
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[Model No. AC10TB 1

Terminal block unit cable for use with sink type terminal block units and input/output
modules, 1 m long.

Manual Reference No. No manual, specification sheet No. 88

[Model No. AC20TB |

Terminal block unit cable for use with sink type terminal block units and input/output
modules, 2 m long.

Manual Reference No. No manual, specification sheet No.88

[Model No. AC30TB |

Terminal block unit cable for use with sink type terminal block units and input/output
modules, 3 m long.

Manual Reference No. No manual, specification sheet No. 88

{Model No. AC50TB |

Terminal block unit cable for use with sink type terminal block units and input/output
modules, 5 m long.

Manual Reference No. No manual, specification sheet No. 88

[Model No. ACOSTB-E |

Terminal block unit cable for use with source type terminal block units and
input/output modules, 0.5 m long.

Manual Reference No. No manual, specification sheet No. 88

{Model No. AC10TB-E ]

Terminal block unit cable for use with source type terminal block units and
input/output modules, 1 m long.

Manual Reference No. No manual, specification sheet No. 88
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[Model No. AC20TB-E |

Terminal block unit cable for use with source type terminal block units and
input/output modules, 2 m long.

Manual Reference No. No manual, specification sheet No. 88

| Model No. AC30TB-E H

Terminal block unit cable for use with source type terminal block units and
input/output modules, 3 m long.

Manual Reference No. No manual, specification sheet No. 88

(Model No. ACS0TB-E |

Terminal block unit cable for use with source type terminal block units and
input/output modules, 5 m long.

Manual Reference No. No manual, specification sheet No. 88
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SELECTION AND CONFIGURATION

Chapter 3: System Selection and Configuration

|system selection H

A1S system selection may seem to be a difficult task with so many different types
of modules and accessories to choose from, as can be seen in chapter 2. However,
it can be made easy by following the five steps outlined in this chapter. Follow them
carefully and you will be able to match the A1S PLC system exactly to your
application requirements.
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'SELECTION AND CONFIGURATION

[step 1: Input module selection

Sink

Sink or source Model number:
inputtype ? _’— A1SX40
16 point + Source Model number:
po A1SX80
32 point
R Sink
16,320r64 Sink or source Model number:
point modules ? ’ input type ? ’ A1SX41
. Source
64 point, + Model number:
Sink A1SX81
Chms—————
Model number.
A1SX42
64 point
12124 VDC Sink Model number:
A1SX42-S2
24 only { 32 point
12ravocor | | 16,320r64 Sink or source Sink Model number:
24 VDC only 7J | point modules ? + input type ? _’— A1SX41-S2
16 point + Source Model number:
pol A1SX81-S2
Sink or source Sink High speed Yes Model number:
nputtype?  |—P——————T inputtype? |P—] A1SX40-S1
Source + Ne Model number:
A1SX40-S2
N Yeos
High speed Model number:
inputtype ? ’ A1SX80-S1
. w Model number:
DCinputs TTL inputs A1SX80-S2
Sink/source
32 point
AC,DC or Model number:
st I rriinpus 2 P A1SX80-52
. Model number:
AC inputs Y ?g VA,::“ A1SX30
po 110VAC
24,110 or 16 point Modei number:

220V inputs ? >

A1SX10

Mode! number:

220VAC +
16 point
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SELECTION AND CONFIGURATION

Step 2: Output module selection |
C1A
1224 VDC Model number:
A1SY40
+ 05A
0.1,050r2A 1224 VDC Model number:
output current ? ’ A1SY50
2A
+ 24VDC Model number:
16 point A1SY60
32 point 014
16,32 0r 64 P 1224VDC Model number:
point modules ? ' A1SY41
+ 01A
. 64 point 1224 VDC Model number:
Sink 4 A1SY42
— 32 point 01A
Sink or source 160r32 po 12/24VDC Model number:
output type ? ’ point modules ? . A1SY81
08A
16 point * 08oriA 1224VDC Model number:
output current 7 ’ A1SX81-S2
1A
+ 5/12/24VDC Model number:
No T A18X40-S1
Yes 2A 5112/24/48 VDC
Independent 8 point Sink/source Model number:
commons ? ’ A1SY6BA
Transistor
M 16mA 512VDC
Transistor, 32 point Sink/source Model number:
Start "' relay, triac or ' A A1SYT1
5 .
TTL outputs 7 Triac Yoo 100-240 VAC
Independent 8 point Model number:
Relay commons ? ’ 06A A1SY28A
No 100-240 VAC
+ 16 point Model number:
SY22
2A A1
Yes 24VDC,100-240 VAC
Independent 8 point Model number.
commons ? _—' 2A A1SY18A
No 24VDC,100-240 VAC
+ 16 point Model number:
A1SY10
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IStep 3: Special function module selection

AD, DIA Yes A/D or D/A Model number;

conversion ? | ’ conversion ? A1S64AD
+ D/A ‘ Model number:

Start

No ‘ A1S62DA
Computer Yes RS422 or RS422 Model number:

linking ? ’ RS232C7?

RS232C I Printer

functions 7

A1SJ71C24-R4

Model number:
A1SJ71C24-PRF

TNO

Model number:
A18J71C24-R2

High speed Yes Model number:
counting 7 ’ A1SD61

W_No
High speed Yes Model number:
interupts 7 | A1SI61
N No
Networking 7 Yes Remote /O or Remote IO Mode! number:

97 —P— mastertocal ? A1SJ71PT32-S3

Master/local ‘ Model number:
No ’ l A1SJ71T21B

Yes Voltage
_— Voltage or Model number:

Postioning ? k—fp—1  Ciisetain? | P————] A1SD70

S

Pulse frain

Model number:
No F A1SD71-S2

—

Yes

Model number:
Pulse catch ? ' A1SP60

——
¥ No

. Yes ‘ Model number:
Analog timers 7 | _' l A1ST60
— W No

Temperature Yes 3 wire of
sensor input ? ’ 4 wiretype ?

Model number:
A1S62RD3

4 wire ‘ Model number:
F ‘ A1S62RD4
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Etep 4: Power supply module selection

Start

DC 24V input Yes Model number:

voltage ? ' A1S63P

No
DC 24V output Model number;
required ? ' A1S62P

No

Model number:
A1S61P

URURU)

Note:

1.

If an A1S62P power supply unit has been selected, then ensure that the DC 5V
current consumption of all the modules being powered by this power supply
does not exceed 3A. If the current consumption is above 3A, then an A1S61P
power supply module should be selected, and an external power supply should
be used for the DC 24V that is required.

If an A1S65B or A1S68B extension base are used, then an additional power
supply module is required.
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'SELECTION AND CONFIGURATION

lStep 5: Base unit selection

Calculate the number of

Start . IO slots required.

No
Model number;
More than 2 /O
slots required ? ’ A18328
T~
No
Model number:
More than 310
slots required ? ’ ‘ A1S33B
¥~
No .
More than 5 /O ’ x:dseg;g ber:
slots required 7 ‘
T~
No .
More than 8 VO ) x:dse;'g‘é“be"
slots required 7 ‘
¥
No No Y
Is the total DC 5V current Model number:
::Ert:a:irl(; If,o ’ consumption greater than ’ A1S38B +
9 ' the power supply O/P ? \ A1S52B y
W Yes I Yes Model number.
A1S38B +
A1565B
No No 4 N
Is the total DC 5V current Model number:
::: :ha:irlz Zo ’ consumption greater than ’ A1S38B +
e ’ the power supply O/P ? \ Al S55B y
t Yes ey
Model number:
Y Ye A1S38B +
A1S65B
Is the total DC 5V current No [ Model number: )
consumption greater than ’ A1S38B +
the power supply O/P ? \ A1S58B y
| Yes Model number:
A1S38B +
A1568B
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[System configuration |

After selecting all of the components for your A1S system, it is then necessary to
configure the system and assign input/output numbers for each of the modules you
have chosen.

First of all each of the modules in your system must be allocated to an 1/O slot on
either the CPU or extension base unit. So write in the model numbers of the
modules you have selected against the slot number where you want to locate them
on the base units selected. A good idea when doing this is to keep all the input
modules, output modules and special function modules together in groups, this
makes it much easier when it comes to programming and installation later on.

When you have allocated an |/O slot for each of the modules, it is then necessary
to assign numbers to all of the inputs and outputs in your system. The numbers
range from 0 to FF, and are counted in hexadecimal i.e. 0,1, 2, 3, 4, 5,6, 7, 8, 9,
A, B, C, D, E, F with the starting point for counting the module in slot 0 of the CPU
base unit. From the module in slot 0 the numbers follow on consecutively through
all the modules on the CPU base unit and then on to the modules in the extension
base unit, if one is used. Please note when assigning the /O numbers that single
/O slot special function modules occupy 32 points, two I/O slot special function
modules occupy 48 points, and spare or vacant /O slots occupy 16 points.
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|A1S System Examples

LSystem Example 1

System requirements:

AC 240V input power supply
24 x DC 24V source type inputs

16 x relay contact outputs
2 x DC 0-10V analog inputs
1 x DC 0-10V analog output

Slot number;
012 3 4
PS | CPU[00]20]30|50}70
0 to] to| to[ to| to|(|
1F{ 2F| 4F|6F| 7F
Required modules:
CPU base unit A1S35B
Power supply module A1S61P
CPU module A1SCPU
Slot 0 A1SX81
Slot 1 A1SY10
Slot 2 A1SB4AD
Slot 3 A1S62DA
Slot 4 Vacant

Total number of 1/O points used = 112

Total DC 5V current consumpti

ion=1.8A
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System Example 2

System requirements

AC 240V input power supply
60 x AC 240V inputs
48 x triac/SSR outputs
16 x independent relay contact outputs
1 x R8232C computer link

Slot number¥
012 3 456 7
PS | CPU|00] 10} 20] 30] 40|50]60]70
— to[to|to|to]to|to|to|to](
OF]| 1F| 2F| 3F| 4F| 5F|6F|8F
8 9
90]A0
- to|tof(
9F|AF
Required modules
CPU base unit A1838B
Ext. base unit A1S852B
Ext. cable A1SC05B
Power supply A1S61P
CPU module A1SCPU
Slot0-3 A1SX20
Slots 4 - 6 A1SY22
Slot 7 A1SJ71C24-R2
Slots 8- 9 A1SY18A

Total number of /0O points used = 172
Total DC 5V current consumption = 1.36A

41
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lSystem Example 3

System requirements

DC 24V input power supply
100 x DC 24V source type inputs
80 x transistor source type outputs

Terminal block connections only

Slot number
¥

0 1 2

3

4

5 6

7

PS

CPUJ| 00} 10|20

to} to| to

OF| 1F|2F

30

to

3F

40

to

4F

50{60

to|to

SF|6F

70

to

7F

9 10 1112

80

to

8F

S0{A0BOICO

to|to|to}to

9F|AFBF{CH

Required modules
CPU base unit
Ext. base unit
Ext. cable
Power supply
CPU module
Slots0-6
Slots 7 - 11
Slot 12

A1S38B
A1S55B
A1SC05B
A1S63P
A1SCPU
A1SX80
A1SY80
Vacant

Total number of /O points used = 180
Total DC 5V current consumption = 1.35A
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rsystem Example 4

System requirements

AC 110V input power supply

16 x DC 24V source type inputs

16 x relay contact outputs

1 x high speed counter input
1 x MELSECNET/B interface

Required modules
CPU base unit
Ext. base unit
Ext. cable
Power supply
CPU module
Slot 0
Slot 1
Slot 2
Slot 3

Slot numberx

0

1

PS

CPU

00

to

OF

10

to

1F

2

3

20

to

3F

40

to

SF

A1832B
A1852B
A18C05B

A1861

P

A1SCPU
A1SX80
A1SY10
A18D61
A1SJ71T21B

Total number of I/O points used = 96

Total DC 5V current consumption = 1.58A
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Chapter 4: Installation

[Installation environment

An A1S PLC system should not be installed in the following environments;
1. Locations where the ambient temperature is greater than 55 °C or less than
0°C.

2. Locations where the ambient relative humidity is greater than 80% or less
than 10%.

3. Locations where dew condensation occurs due to sudden changes in
temperature.

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 PLC
system.



INSTALLATION|

|Base unit mounting instructions |

The CPU and extension base units should be mounted in accordance with the
following instructions;

1. To improve the ventilation of the PLC and to facilitate the addition or
removal of any modules, allow a minimum 30 mm /1.18 in. clearance
around the base unit.

indicates the panel top, wiring duct, or any assembly
L LS LLLLLL S S S

30 mm (1.17in.)
or more I

o o i o

o
30 mm (1.17 in.)
or more
VAV A e e aad

Parallel Mounting

Indicates the panel top, wiring duct, or any assembly
/S Z

L LSS
§ 3omm(1.17in)

o o or more

30mm (1.17in.)

or more
l—-’/ //////////I 30 mm (1.17n)
G G or more
Duct
o o

T 30 mm (117 in)
¥ Of more

SIS

Serial Mounting
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IINSTALLATION

2. So as not to prevent correct ventilation, do not mount the base unit vertically
or horizontally.

Vertical Mounting Horizontal Mounting
(Not allowed) (Not allowed)

3. The base unit should be mounted on a flat surface so as to prevent any
strain to the printed circuit boards which could result in damage or incorrect
operation.

4. Avoid mounting the base unit close to the source of any vibration, such as
large magnetic contactors and/or large no-fuse breakers. If possible mount
the base unit in a separate panel to the vibration source or mount it as far as
possible from the vibration source.

5. If any equipment which generates noise or heat is positioned in front of the
PLC system i.e. the equipment is mounted on the back of the panel door,
allow a minimum clearance of 100 mm/3.94 in. between the front of the PLC
system and such equipment.

Panel, etc.

A L S A A L L i

PLC / Door

I
I
o

Contactor, etc.H

\

100 mm (3 94 in.)
of more
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[Mounting the base units on DIN rail i

Both the CPU and extension base units can be fixed to DIN by the fixing hooks
provided on the back of them. Below the method of installation is explained,

1. Applicable DIN rails:

TH35-7.5 Fe, TH35-7.5 Al, and TH35-15 Fe.

2. DIN rail fixing screw spacing:

When TH35-7.5 Fe or TH35-7.5 Al DIN rail is used for the mounting of the base

unit, the space between the DIN rail fixing screws should be 200 mm/7.87 in. or
less.

DIN rail Mounting screw

B 0 I . I

1
|
35mm (1.38in) L p J P _L p _|

P =200 mm (7.87 in.) or less

3. Mounting base unit onto DIN rail

First of all engage the DIN rail hook on the back of the base unit with the top of
the DIN rail. Then push the base unit onto the rail and fix it in position.

Module

ol A VAV VAN A

=

ST 7 777

DIN rail hook

/
Base unit -
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4. Removing base unit from DIN rail

To remove the base unit from the DIN rail pull down the bottom DIN rail hook of
the base unit using a flat bladed screwdriver. Then pull the base unit away from
the DIN rail whilst still pulling down the DIN rail hook.

ol VvV VAL

33

g\‘m&\im\\\\\\\\\g

’

SOOI A

Flat bladed
screwdriver

Bottom hook

Base umt

PuII to remove
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linstallation and removal of A1S modules |

This section explains how to install and remove the A1S onto and from the base
unit. Please note that when installing or removing a module, always ensure that the
power supply is turned OFF.

1. Installing a module onto the base unit

Insert the module fixing hooks on the bottom of the modules, into the module
fixing holes of the base unit. Then push the module onto the base unit making
sure that the module fixing hooks are firmly inserted in the fixing holes. After
this, secure the module with the mounting screw at the top of the module.

Module mouniting screw
Base unit v
n—

Madule fixing hooks

e Module
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2. ‘Removing a module from the base unit

Remove the module mounting screw at the top of the module, then pull the
module away and slightly down from the base unit. Lift the module upwards so
as to remove the module fixing hooks from the fixing holes on the base unit.

Base unit

Module
connector
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|Installation and removal of dustproof cover |

When an extension base unit which does not have a power supply module is used
i.e. A1852B, A1S55B, or A1S58B, it is necessary to install a dustproof cover which
is supplied with the extension base unit on to the /O module installed at the
leftmost end of the base unit. This is to prevent any foreign matter from entering
the /O module which may cause malfunction of the /O module itself,

1. Installation
To insert the dustproof cover onto the I/O module, first insert the cover to the

terminal/connector side and press the dustproof cover against the I/O module as
shown below;

1O module

DE»

‘\A\/

Dustproof cover

Removal
To remove the dustproof cover fit the tip of a flat bladed screwdriver in the notch
on the left side of the dustproof cover. While keeping the tip of the screwdriver

in the notch, gently move the screwdriver to the left (as shown below) until the
COVEr snaps open.

/0 module

d i g 33& 1L~
=), =
S il

7\'\/ —

Dustproof cover




'WIRING

Chapter 5: Wiring

This chapter explains the wiring instructions for the A1S PLC system.

IWiringrinstructions for the power supply module ]

Below are the wiring instructions for the power supply modules of the A1S PLC.

1. If the fluctuations of the power supply modules incoming voltage are larger
than permitted by the specification of the module, a constant voitage

transformer should be used as shown below.

Constant
Voltage PLC
— Transformer

2. |If the incoming power supply to the module generates noise outside the
specifications of the power supply module, then an insulating transformer
should be used as shown below.

gl PLC fg“g /0 equipmen!

Insulating transformer Insulating transformer

3. When a power transformer or insulating transformer is used to reduce the
voltage from 200 VAC to 100 VAC, use one which has a capacity greater

than shown in the table below.

Power supply module Transformer capacity
A1S61P 110 VA xn
A1S62P 110 VA xn

n = the number of power supply modules
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4. When wiring, separate the PLC power supply from the input and output
equipment power supply, and the main circuit supply

Main power PLC power Main power PLC power
supply supply supply SUB_FL'Y
_..q’\o—._.—QA PLC — o——ga%— PLC
/O power |
supply /O power
Fo—» SUBQ'Y
| glg 11O equipment
~
Main circuit
Main circuit equipment
power supply

5. When using the 24 VDC output form the A1S62P power supply module, so
as to protect the power supply modules do not supply one /O module with
24 VDC from several power supply modules connected in parallel.

Power supply /O Module
module‘

Power supply 1O Module
module¢

=)

24 VDC externat  O————
power supply o

6. When using single wire cable, twist the 100 VAC, 200 VAC or 24 VDC input
cables as closely as possible and connect the modules using the shortest
possible cable lengths.

7. To minimize voltage drop, use the thickest (max. 2 mm?* (14 AWG)) wires
possible for the 100 VAC, 200 VAC or 24 VDC input cables.

8. Do not bundle or wire closely together the 100 VAC and 24 VDC with the
main circuit wires or the |/O signal wires (high voltage or large current). if
possible, provide at least 100 mm/3.94 in. distance between the cables and
wires.
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9. As a lightning protection measure, connect a surge absorber as shown
below. Ensure that the surge absorber is grounded separately from the PLC

and select an absorber making allowances for input power supply voltage
rises.

- PLC VO
AC equipment

—I—E2

4— Surge absorber
for lightning
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[Wiring of /O equipment

Below are wiring instructions for equipment connected to the input and output
modules of the A1S system.

The applicable size of the terminal block connector is 0.75 mm? (AWG 18)
to 1.5 mm? (AWG 14). However , it is recommended to use the smaller size
cable as it is more convenient to use.

Separate the input and output lines.

/0O signal wires must be at least 100 mm/3.94 in. away from high voltage or
high current main circuit wires.

When the 1/O signal wires cannot be separated from the main circuit wires
and power wires, ground the PLC side with batch shielded cables.

pLe Shielded cable
0 O
Input —) -+
Output @
DC = Shielded sheath

If wiring has been done using piping, then ground the piping.
Separate the 24 VDC /O cables from the 100 VAC and 200 VAC I/O cables.
If wiring over distances longer than 200 mm/7.87 in., problems can

sometimes occur due to leakage currents caused by line capacitance. In this
case take corrective action as shown below.

55



'WIRING |

|Grounding 1

Grounding should be done according to the following.

1. Ground the PLC as independently as possible. Class 3 grounding should be
used (grounding resistance 100 Q or less).

2. When independent grounding is not possible, use the joint grounding
method as shown below.

PLC Other pLC Other
equipment equipment
Class 3 grounding Class 3 grounding Joint grounding
(Best) (Goodt) (Not allowed)

3. In the case of incorrect operation due to grounding, disconnect one or both
of the LG. and FG terminals of the base units from the grounding.
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Chapter 6: Programming

This chapter describes the language, instructions, method and equipment used for
creating sequence programs for the A18. It also describes the internal devices of
the A1SCPU which can be used within the sequence program. These devices such
as data registers, internal relays, timers, counters etc.. are all listed and explained
in the first section of this chapter.
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[Description of internal devices

f Inputs X

Using inputs, communication is made between the PLC and external equipment via
the input modules off the PLC system. They are used to receive ON/OFF
commands and data from external devices such as push buttons, select switches,
digital switches etc.., for use within the sequence program.

Assuming that one input point incorporates a virtual relay Xn within the PLC, the
normally open contact (N/O) and normally closed contact (N/C) of that input point
can then be used in the program. There is no restriction to the number of N/O
contacts and N/C contacts used for that one input point.

_____________________ PLC L.

Virtual relay - -

PB1 X0 !

1 '

ORI O

LS2 : X1 :

Iy = WA [l 'R '

0 O r \xy 4 @ 11 \/ 9 .

S ; :

PB16 ! XF '

J ' :

¢—Go . @ ¢« +—H O q .

] ]| ]
fnput circuit (external devices) Sequence program

Outputs Y

Like inputs, outputs enable communication between the PLC, via output modules in
the PLC system, and external equipment. Outputs provide program control results
to external devices such as solenoids, magnetic switches, signal lamps, digital
indicators etc.

Assuming that one output point incorporates a virtual relay coil Yn within the PLC.
The N/O contacts and N/C contacts of this coil can also be used within the program,
with no restriction on the number of times they are used.
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P e -

’ : T

' f Load

f

. [ 1 (o) I (vor)

: P NG e =)

' Y20 '

' t

' 1}

' 1

' Y20 ,

' | '

' ] | '

X Y20 :

1 ] I 1

! 1 I | | .

N i

I J 1 I
Sequence program Cutput circutt (external devices)

| Auxiliary relays M, L, S

There are three types of auxiliary relays available for use in the PLC sequence
program, internal relays (M), latch relays (L), and step relays (S). There is no limit
to the number of N/O and N/C contacts used within a program.

The internal relays (M) and step relays (S) cannot be latched and therefore all of
them are switched OFF, if the PLC is switched ON, reset or latch cleared. The latch
relays are battery backed and therefore they retain the last operation state when the
PLC is turned ON or reset. To switch OFF all of the latch relays, use the latch clear
function of the PLC.

Link relays B

The link relays (B) are used as internal relays for the data link system. The ON/OFF
data of the link relays used within the data link system can be read by switching
them ON/OFF as output coils in the host or master station and used as contacts in
all of the stations on the data link system. The link relays therefore allow ON/OFF
data to be transferred between the master and local stations.

The range of link relays for use as coils in each station must be set in the
parameters of the master station. Link relays which are not being used for the data
link system can be used as internal relays. There is no restriction to the number of
N/O contacts and N/C contacts of the link relays used in a sequence program.
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BO
Usable as internal relays in each station
Link range of 1st
station.
Link range not usable as internal relays
Link range of nth
station.
Usable as internal relays in each station
B3FF

Annunciators F

Annunciators (F) are used for detecting faults or errors. By writing a fault detection
part of your sequence program using annunciators, with each individual fauit being
represented by a corresponding annunciator being turned ON. The earliest
annunciator number detected is automatically written to the special data register
D9009. The annunciator numbers are then stored in special registers D9125 to
D9132 in the order in which they occur on a first in first out basis. The value of
special register D8124 is incremented by 1 each time any of the annunciators is
turned ON and decremented by 1 each time they are reset using the RST
instruction or the LED instruction is executed.

Timer T

The timers used in the A1S PLC are up-timing timers which begin timing when the
timer coil is switched ON, and times out when the present value reaches the set
value. The timer contacts then close when the timer times out.

There are three types of timer available, 100 ms timers which are set in time
divisions of 100 ms, 10 ms timers which are set in time divisions of 10 ms, and 100
ms retentive timers which are also set in time divisions of 100 ms. The retentive
retain their current present value when the coil of the timer is turned OFF before
timing out. With the other timers, the present value is reset to zero when this
happens. To clear the present value of retentive time use the RST instruction.
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Circuit example
X5 K50

e
ON

X5 OFF_I L

L

) ON
T2coil  OF F_l S seconds
ON
T2contacts OFE

Counter C J

The counters used within the A1S PLC are up-counting which count out when the
count value reaches the set value. The counter contacts then close when the
counter counts out. The counters count the leading edges of pulses driving the
counter coils, and counts once only when the coil is switched from OFF to NO, if
the count coil is switched OFF, the count value is not lost, to clear a count value
use the RST instruction.

Ladder example

K10

] ] co CO counts the leading edges of input XS

l—‘_ RST co CO is reset to O when X6 is switched ON.

|LMerrupt counters C I

The interrupt counter is for use within interrupt routines contained in the sequence
program. When the counter coil is turned ON, the counter present value and
contact status are updated after the execution of the IRET instruction at the end of
the interrupt routine. Like the other counters it counts the leading edge of pulses
driving its coil and counts only once when its input condition changes from OFF to
ON.
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[Data register D J

The data register (D) is a memory area in the PLC which stores data. A data
register consists of 16 bits and allows read/write instructions requiring 16 bits, when
32 bit data is handled, two registers are used. The data register number specified
by the 32 bit instruction contains the lower 16 bits and the specified data register
number + 1 contains the upper 32 bits.

The data stored by the sequence program in the data register is retained until new
data is written. To clear the data stored, turn OFF the power to the PLC or use the
reset function of the PLC.

Ladder example
DMOV| K8xo m The data X0 to X1F is stored into DO and D1.

Storage of data

D1 Do
| | |
Upper 16 bits Lower 16 bits
(X1F to X10) (XF to X0)

Wink register W

Link registers (W) are data registers for use with the data link system. In the data
link system, data is written to the link register by the host station and data read from
the corresponding link registers by the other stations. Therefore link registers allow
data to be transferred between the master and local stations on a data link system.

Before using the link registers, the link range must be set in the parameters of the
master station. Link registers not be used for the data link system can be used as
data registers at each station.

Like data registers, link registers consist of 16 bits and allow read/write operations
requiring 16 bits. When 32 bit data is handled, two registers are used. The link
register number specified by the 32 bit instruction contains the lower 16 bits and the
specified link register number + 1 contains the upper 32 bits.

The data stored by the sequence program in the link register is retained untii new
data is written. To clear the data stored, turn OFF the power to the PLC or use the
reset function of the PLC.
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wo

Usable as data registers in each station

Link range of 1st

station.
Link range not usable as data registers

Link range of nth

station.
Usable as data registers in each station

W3FF
| File registers R ]

File registers (R) are used a extra data registers which are located in the user
memory area. They operate in the same way as data registers, with the exception
of clearing the data, and can be used within the sequence program. To clear the
data in a file register the FMOV(P) instruction should be used, if the power of the
PLC is turned OFF or the PLC reset function is executed , the data in the file
register will remain unchanged.

[Accumulator A

The accumulator (A) is a data register which stores the operation results of some of
the basic and application instructions, a list of which is shown below;

SER RCRP
SERP DRCR
SUM DRCRP
SUMP ROL
DSUM ROLP
DSUMP RCL
ROR RCLP
RORP DROL
DROR DROLP
DRORP DRCL
RCR DRCLP
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When an instruction other than those above is used, the accumulator can be used
in the sequence program just like a data register.

Index registers Z, V

The index registers (Z, V) are used for the index qualification of devices such as X,
Y.ML, S,B,F, T,C,D, W R, K, H, P. Note that when used with any bit device,
the index register may only be used to specify the digit.

The index registers can be used in the sequence program like the data registers.
They are 1 point and consist of 16 bits. Both read and write operations can be
performed per 16 bits. For 32 bit operations the Z register is the lower 16 bits and
the V register is the upper 16 bits, therefore V cannot be specified by a 32 bit
instruction. Contents of the index registers is cleared in the same way as with the
data registers.

Ladder example
H K4x0 @ The data X0 to X1F is stored into D5+Z.
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INesting N I

The use of nesting (N) allows a loop of master controls to several levels. Used with
the MC and MCR instructions the nesting (N) numbers should written in serial order.

A
T Twety
—— M15 N

NO

T

Executed when condition A is true.

N1 Z”Z°M16

Executed when condition A and B is true.

N2 T M7

b ¢ | N Q‘—"_ Executed when condition A, B and C is true.

_| MC2to MC7 are reset.
f Executed when condition A and B is true.

MCR - MC1 1o MC7 are reset.
. Executed when condition A is true.

MCR m y | MCO to MC7 are reset.
u———‘ I - Q—« Executed irrespective of the conditions of

A,B,andC.

When the master control is OFF, the states of the timers and counters are as
follows;

100 ms, 10 ms timers: timer count value returns to 0

100 ms retentive timers: timer count value remains at present value.
Counter: count value remains at present value.

OUT instruction: all are turned OFF
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[Pointer P I

The pointer (P) indicates the jump destination for the branch instructions CJ, SCJ,
CALL, JMP, and the pointer number attached to the beginning of the jump
destination is referred to as a label. The same label cannot be used multiple times,
in the case of multiple use an error will occur. The label 255 always indicates the
END instruction of the sequence program and cannot be used as a label.

Ladder example

X13
l—‘ '———-iiCJ P20 When X13 turns ON, execution jumps

to the label P20.

Label

\ i
P20"_'l__-

X17
| | When X17 turns ON, execution jumps
cJ '
T i P25 7% 1o the END instruction.
Ilnterrupt pointer | J

When an interrupt occurs, the interrupt pointer (i) indicates the jump destination of
the corresponding interrupt program for that interrupt. Provide the same label as
the interrupt pointer at the head of the interrupt program.

When interrupt pointers 129 to 31 are used in a sequence program, the jump is
made to the corresponding interrupt program per interrupt time, every 10 msec, 20
msec or 40 msec.
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E‘pecial relays M

The special relays (M) are internal relays which have a predefined function. They
must not be switched ON/OFF in the sequence program, except for those
indicated. A table of ali the special relays and details of their functions is shown

below.
Number Name Description Details
~1Mg000 Fuse biown OFF: Normal condition Turned ON when there is one or more
ON: Presence of blown output units in which a fuse has blown.
fuse output unit Remains ON if normal status is
restored.
*1Ma002 /O unit verify error OFF: Norma! condition Turned ON if the status of an /O
ON: Presence of error module is different from the status when
power was turned ON. Remains ON if
normal status is restored.
*Mg005 AC dewn detection OFF: AC power good Turned ON if the power failure is greater
ON: AC power down than 10 ms. Is reset when power to PLC
is turned from OFF to ON.
MS006 Battery low OFF: Normal condition Turned ON when the battery voltage
ON: Battery low reduces to less than specified. Turned
OFF when the battery voltage becomes
normal.
*1Mo007 Battery low latch OFF: Normal condition Turned ON when the battery voltage
ON: Battery low reduces to less than specified Remains
ON if the battery voitage becomes
normal
“1mo008 Self diagnostic error OFF: No error Turned ON when an error is found as a
ON: Presence of error result of self diagnosis
MS009 Annunciator OFF: No detection Turned ON when OUT F or SET F
detection ON: Detection present instruction is executed Switched OFF
when D9124 data is reset.
M9010 Operation error flag OFF No error Turned ON when an operation error
ON: Presence of error occurs during the execution of an
application instruction. Turned OFF
when the error is eliminated.
*1Mmo011 Operation error flag OFF: No error Turned ON when an operation error
ON Presence of error occurs during the execution of an
application instruction. Remains ON if
the error is eliminated.
M9012 Carry flag OFF: Carry OFF Carry flag used in application
ON: Carry ON Instructions
M9016 Data memory clear OFF: No processing Clears the data memory including the
flag ON: Output clear latch range in remote RUN mode from
computer , etc.. when turned ON.
MSC17 Data memory clear CFF: No processing Clears the unlatched data memory in
flag ON Output clear remote RUN mode from computer, etc.
when turned ON
M9020 to User timing clocks n2 scan 2 scan Relay which repeats On/OFF intervals
M9024 « L of predetermined scan.

->
n1 scan

When the power is turned ON or a reset
is performed the clock starts with OFF
Set the intervals of the ON/OFF by the
DUTY instruction.

H

oo [ [ o
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*2M9025 Clock data set OFF: Ignore Writes the clock data from DS025-
request ON: Set requested D9028 to the clock element after the
END instruction is executed during the
scan in which M9025 has changed from
OFF tc ON.
M9026 Clock data error OFF: No error Switched ON by clock data (D9025-
ON: Error D9028) error.
*2M9028 Clock data read OFF: ignore Reads clock data D9025-D9028 in BCD
request ON: Read request when M8028 is ON.
M9030 0.1 second clock OFF: 0.05 seconds Starts when power is turned ON or reset
ON: 0.05 seconds is performed.
M9031 0.2 second clock OFF: 0.1 seconds
ON: 0.1 seconds
MO032 1 second clock OFF: 0.5 seconds
ON: 0.5 seconds
Me033 2 second clock OFF: 1 second
ON- 1 second
M9034 1 minute clock OFF: 30 seconds
ON: 30 seconds
MOC36 Normally ON ON. Normal condition Used as dummy contacts.
M9037 Normally OFF OFF: Normal condition
M9038 ON only for 1 scan Switched ON/OFF in accordance with
after RUN « the RUN/STOP switch.
1scan
MS039 OFF only for 1 scan
after RUN o« scan,
M9040 PAUSE enable coil OFF: PAUSE disabled Enables PAUSE function if turned ON.
ON: PAUSE enabled
M3S041 PAUSE status OFF" Not during PAUSE | Turned ON when PAUSE function is
contact ON: During PAUSE enabled and executed.
Mg042 STOP status contact | OFF: Not during STOP Switched ON when the RUN/STOP
ON: During STOP swilch i1s set o STOP.
MS043 Sampling trace OFF: During sampling Turned ON uponh completion of
completion trace sampling trace performed the number of
ON: Sampling trace times preset by parameter after STRA
completion instruction is executed. Reset when
STRAR instruction is executed.
MS046 Sampling trace OFF: No sampling Turned ON during sampling trace.
ON: During sampling
MS047 Sampling trace OFF: Sampling trace stop | Sampling trace is not executed until
preparation ON: Sampling trace start M9047 is turned ON. When OFF,
sampling trace is stopped.
M9049 No. of characters OFF. Character up to When OFF, characters up to NULL
output switching NULL code output (COH) code are output. When ON,
ON 16 characters output | ASCII codes for 16 characters are
output.
*2\g052 SEG instruction OFF: 7 SEG display When OFF, serves as a 7 SEG display
switching ON I/O partial refresh instruction. When ON, serves as a I/O
partial refresh instruction.
“2Mo053 EI/D! instruction OFF- Sequence interrupt | Turn ON to execute the link refresh
switching control enable, disable (El, DI instructions.
ON. Link interrupt control
M9054 STEP RUN flag OFF Not during STEP Turned ON when the RUN/STOP
RUN switch is set to STEP RUN.
ON- During STEP RUN

68




PROGRAMMING]

MS055 Status fatch OFF: Uncompleted Turned ON when the status latch is
completion flag ON: Completed completed. Tuned OFF by the reset
instruction.
*2M9084 Error check setting OFF. Error checked Used to set whether or not the following

ON- Error unchecked

error checks are made at the execution
of the END instruction, fuse blown, I/O
unit verify error and battery error.

All special relays are switched OFF by any of the power off, latch clear, and reset
operations. The special relays remain unchanged when the RUN/STOP switch is
set to STOP.

The relays in the table marked »1* remain ON if normal status is restored.
Therefore to turn them OFF either use the reset instruction in the sequence
program, use a peripheral device to force them OFF, or execute the reset

operation.

The relays in the table marked 2" are switched ON/OFF in the sequence program.
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|Special registers D

The special registers (D) are data registers which have a predefined function. They
indicated. A

must not be written too in the sequence program, except for those

table of all the special registers and details of their functions is shown below.

Number

Name

Stored Data

Explanation

D9000

Fuse blown

Fuse blown module
number

When a fuse blown module is detected,
the lowest number of the detected unit is
stored in hexadecimal.

Cleared when all contents of D9100 are
reset to 0.

D002

/O unit verify error

11O unit verify error
module number

If any /O unit data is different from the
data entered when power was turned
ON, the first 1/O number of the lowest
number module among those detected
is stored in hexadecimal.

Cleared when all contents of D9100 are
reset to 0.

*1pgoos

AC down counter

AC down time count

1 is added each time the input voltage
becomes 80% or less of the rated
voltage while the CPU is performing
operations. The number is stored in
binary.

*1pgoos

Self diagnostic error

Self diagnostic error
number

When an error is detected as a resuit of
self diaghosis, the error number is
stored in binary.

D9009

Annunciator
detection

F number at which the
external fallure has
occurred.

When one or more annunciators are
turned ON, the number of the earliest
detected annunciator is stored in binary.
D9009 can be cleared using the RST or
LEDR instruction.

D9010

Error step

Step number at which the
operation has occurred.

When an operation error occurs during
the execution of an application
instruction, the step number at which
the error has occurred is stored in
binary.

Thereafter, each time an operation error
occurs the contents of D9010 is
renewed

D901

Error step

Step number at which the
operation has occurred.

When an operation error occurs during
the execution of an application
instruction, the step number at which
the error has occurred is stored in
binary.

The contents cannot be renewed unless
M9011 is reset and then turned ON

again.

D9014

1/0 control mode

/O control mode number

The set mode is represented as below;
0 = Direct mode
3 = Refresh mode
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D9015 CPU operating status | Operating status of the The operating status of the CPU is
CPU indicated as shown below:
15_B12B11 B8B? B4 B3 BO
CPU RUN/STOP switch
0=RUN. 1 = STOP
Remote RUN/STOP/PAUSE by parq
0=RUN, 1= STOP, 2 = PAUSE
Program status
0 = Other, 1 = STOP instruction execution
Remote RUN/STOP/PAUSE by computer
0=RUN, 1= STOP, 2= PAUSE
DS016 ROM/RAM setting 0 EPROM Indicates the setting of the memory
1" RAM select switch. One value between 0 and
2: EEPROM 2 is stored in binary.
D9017 Scan time Minimum scan time, If the scan time is smaller than the
increments of 10 ms contents of D9017, the new value is
stored in binary after the END
instruction execution
Dgo18 Scan time Current scan time, The current scan time is stored in binary
increments of 10 ms. after each END instruction execution.
D9019 Scan time Maximum scan time, If the scan time is larger than the
increments of 10 ms contents of D9019, the new value is
stored in binary after the END
instruction execution
2p0020 Constant scan Constant scan time, Set user program execution intervals in
increments of 10 ms. 10 ms increments.
*2poo2s Clock data Clock data (year, month) Stores the year and month in BCD
815 B12 B11 B8B7 B4 B3 BO
ESARSTRREEN
Year Month
*2pg026 Clock data Clock data (day, hour) Stores the day and hour in BCD
815' B12 81'1 B8 B"I B4 E.3 BO
ERIRRIERIRNY
Day Hour
*2Dg0o27 Clock data Clock data (minute, Stores the minute and second in BCD
second) B15 B12B11 B8 87 B4 B3 BO
ESERSSERIRSY
Minule Second
*2pg028 Clock data Clock data (,day of week) | Stores the day of the week in BCD

Bi5 B12Bi1 B8 B7 B4 B3 BO
T Y T —

ISR

Unused (set 10 0) __Day of week
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*2pgo3s

LED priority display

Priority 1 to 4

Set the error item numbers for the LED
display priorities 1 to 4

815 _B12B11__B88B7 B4 B3 B0
T T T T

i i L }
4 3 2 1
Priorty number

0: No display given

1: /O verify and fuse blown

2: Special function module and link
3: CHK instruction

4: Annunciator F

6: Battery error

*2pgoag

LED priority display

Priority 5t0 7

As above

*1p9100

Fuse blown module

Bit paftern in modules of
16 points of fuse biown
modules

The output module numbers in units of
16 points, in which fuses have blown
are entered as a bit pattern. A value of 1
in any of the bits indicates that the fuse
has blown in the corresponding output
point number.

*1pg116

1/0 module verify
error

Bit pattern in modules of
16 points of verify error
modules.

When the /O module data is different
from those entered when power was
turned ON, the /O module numbers in
units of 16 points are entered in a bit
pattern. A value of 1 in any of the bits
indicates that there is an I/O unit verify
error.

DS124

Annunciator
detection quantity

Annunciator detection
quantity

When one of the annunciators F is
turned ON, 1 is added to the contents of
D9124. When one of the annunciators
is reset, 1 is subtracted from the
contents of D9124

D9125
D9126
09127
D9128
D9129
D9130
D9131
D9132

Annunciator
detection number

Annunciator detection
number

When one of the annunciators is turned
ON, the number of the annunciator
turned ON is stored in to D9125 to
D9132 in order.

An annunciator which has been reset by
the RST F instruction is cleared from
the registers and the order is updated.
If the LEDR F instruction is executed
then the contents of D9125 to D9132
are shifted upward by one.

When there are 8 annunciator
detection's, the 9th one is not stored in
to the data registers.

All special register data is cleared by any of the power off, latch clear, and reset
operations. The data is retained when the RUN/STOP switch is set to STOP.

For the special registers in the table marked "*1", the contents of the register is not
cleared if normal status is restored. Therefore to clear the contents either use the
reset instruction in the sequence program, use a peripheral device to write a value
of 0, or execute the reset operation.

For the special registers in the table marked "2" data is written by the sequence
program.
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|Programming language |

The A1S can be programmed in either a relay symbol language( a.k.a. ladder logic
or ladder mode) or a logic symbolic language(a.k.a. instruction list or list mode).
The relay symbol language is based on relay symbol representations and allows
any ladder to be programmed a form which is very similar to relay control sequence
ladder.

The logic symbolic language is based on the assembly language, one of the
languages used to write microcomputer programs, and represents any program in
the instruction, source, and destination parts.

Any program written in either language is stored into the memory of the PLC after it
has been converted into the machine language. This conversion process is
performed by the programming device used for programming the PLC.

x3
09| @—0 0LDX3
| 1 OR X4
X4 20RX5
..__I |_<. 30UT Y33
4LDX5
5 AND M11

X5
>—| l— 6 ORIX6
7 OUT Y34

Xsl NH 8END
L p
4 | | @“
X8
"_/H/i
Relay Symbolic Language Logic Symbolic Language
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[Numeric value and character representation

]

All numeric values and characters are processed in binary (BIN) by the PLC CPU
with all data represented by two states, 0 and 1. The PLC CPU has conversion
functions between binary and decimal (DEC), and also between binary and
hexadecimal (HEX), therefore sequence programs can be written and operation
results monitored in decimal or hexadecimal. The A1S CPU can process both 16 bit
and 32 bit data,

| Binary (BIN)

Binary represents numeric values as a series of 0's and 1's. After a 1, a carry
occurs when using the BIN system. Below is an example of decimal values

represented in binary, the shaded areas indicate where a carry has occurred.

e o . —
BIN | 0000 | 0001 | ccr0 o0of1 P moc | 0101 | 0110 | o111 | oo | 1001 ORI
DEC { @ 1 2 | 3 | 4 5 6 7 8 9 0|
BIN bits correspond to DEC values as indicated below:

BIN | Bit10 | BitS | Bit8 | Bit7 | Bit6é | Bit5 | Bit4 | Bt3 | Bit2 | Bit1 | Bit0
bit

DEC | 1024 | 512 | 256 | 128 64 32 16 8 4 2 1
vaiue

Example: BIN value, 1100101 =64 + 32 + 4 + 1 = DEC value, 101

Binary coded decimal (BCD)

Binary coded decimal is a code for representing decima! numbers in a binary
format. in the BCD system a carry occurs after 9. Examples of corresponding DEC,
BIN, and BCD values are shown below

DEC BIN BCD
0 0 o
1 1
2 10 10
3 11 1"
4 100 100
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5 101 101
6 110 110
7 mM 111
8 1000 1000
9 1001 1001
10 1010 1| 0000
11 1011 1| 0001
12 1100 10010

| Hexadecimal (HEX) |

In the hexadecimal system the number 9 is followed by A, B, C, D, E, and F. A
carry occurs after F. Examples of corresponding DEC, HEX, and BIN values are
shown below.

DEC HEX BIN
0 0 0
1 1 1
2 10 10
3 11 11
9 9 1001
10 A 1010
11 B 1011
12 Cc 1100
13 D 1101
14 E 1110
15 F 1111
16 10 10000
17 12 10001
46 2E 101110
47 2F 101111
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{AsCIi B

ASCII codes correspond to alphanumeric characters and special symbols, they are
used to communicate data between the PLC and external equipment. Examples of
alphanumeric characters and their corresponding ASCII codes are shown below.

Alphanumeric Character ASCH Code

30
31
32
41
42
43

O W P> N - O
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[instructions

There are a total of 260 instructions for use with the A1S and they can be classified
into the following groups, sequence instructions, basic instructions, and application
instructions. In this section of the manual a list of all three groups of instruction is
provided, plus a brief description of the processing operation each instruction
performs. This is then followed by a detailed explanation of all the sequence
instructions and some of the basic instructions. For more information on the
instructions which are not covered in detail in this manual, please refer to the ACPU
(Common Instructions) manual IB(NA)-66250.
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[Explanation of instruction lists

The instruction lists in this section are in the following format.

Classification Unit Instruction Symbol Contents of processing Execution No. of
symbol condition steps
| TeloH| e« | |:°
adc?tli':n}seutl)alttra l:x?s [ HLI -i +P I @ I @ H _f— °
ction
I + ‘ I+ @@@H 1)+ (52) P (D) _I_'l_ 7
[+ 1]{~ [eelet I
[ o« ]|d{o: TOJ] O H, (D1,D) + (5+1,5) _|—‘_ J
witovenws | e | [ 0P ][0 OO H| 2o ]
ction
ED+ I J o+ @@®_+ (S1+1,51) + (S2+1,82) J'—L— 11
v | rleleloH| 2o | £ |
i it i 0 @ i i)
(A) (B) ) (D) (E) (7 (G)

(A) Classification
Classifies the instructions by applications

(B) Unit

Indicates the unit of processing at the execution of the instruction

Units of Processing

Device

Number of Points

16 bits X, Y.M,LS F,B Max. 16 points in units
of 4 points
T.CDWRAZYV 1 point
32 bhits X, Y, M L,8,F,B Max. 32 points in units
of 4 points
T.C.DWRAZV 2 points
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(C) Instruction symbol

Indicates the instruction symbol used for the program. The instruction symbol is
shown on a 16 bit instruction basis, the symbols of a 32 bit instruction and
instructions which are only executed by a the rising edge from OFF to ON are
indicated as below.

32 bit instruction
D is added to the head of the instruction

Example: + is a 16 bit instruction, D+ is a 32 bit instruction

Instruction executed only at the rise from OFF to ON
P is added to the head of the instruction

Example: + is executed during ON, +P is executed only at the rise from OFF
to ON

(D) Symbol

Indicates the symbol diagram in the circuit where the destination is where the data
is to be stored after execution, and the source is where the data is stored before the
execution.

r Indicates instruction symbol

1 Tejon {1 [9[@I6H
4 r Q 4 A
—— Indicates destination

Indicates source

(E) Contents of processing

Indicates the processing of each instruction

DY+ = (D (D+1,D) + (S+1,8) = (D+1,D)

| 16 bits, 16 bits
Indicates 16 bits
|—> Indicates 32 bits

D+1 D

Upper 16 bits | Lower 16 bit%
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(F) Execution condition
Indicates the execution condition of each instruction, details of which are shown

below.
Symbol Execution Condition
No entry Instruction which is always executed

Instruction which is executed during ON. Executes instruction
only while the preceding condition of that instruction is ON. When
the preceding condition is OFF, that instruction is not executed
and not processed.

condition of instruction, i.e. the condition changes from ON to
OFF. Thereafter even if the condition is ON, that instruction is not
executed and not processed.

Instruction which is executed once during ON. Executes
instruction only at the positive transition of the preceding
condition of instruction, i.e. the condition changes from OFF to
ON. Thereafter even if the condition is ON, that instruction is not
executed and not processed.

Instruction which is executed once during OFF. Execules
instruction only at the negative transition of the preceding

(G) Number of steps
Indicates the number of program steps required for each instruction.
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List of sequence instructions

Classification Unit Instruction Symbol Contents of processing Execution No. of
symbol condition steps
f Logical operation start (NO 1
11 contact operation start)
LDI } ' F Logical NOT operation start 1
(NC contact operation start)
Contact [ Logical product (NO contact 1
instructions || series connection)
| Logical product NOT (NC 1
ANI /I/r contact series connection)
! OR I | {1 | Logical add (NO contact 1
| parallel connection)
L | 4] Logical add NOT {(NC contact 1
ORI ,l/r parallel connection)
| — | p—— ANDs logical blocks (series 1
| ,_| [ | | connection of blocks)
M= = f—— ORs logical blocks (parallel 1
ORB —_ — — —] |_| connection of blocks)
Connection o — O_+ Store the operation resuit 1
instructions MPS Mps\r o
MRD, t Reads the operation result 1
| MRD I ! o + from MPS
! Reads the operation result 1
MPP MPP I O i from MPS and clears the
result
ouT O—* Device output ;
Device set 1
| seT || seT | @ |—+ 3
Output Device reset 1
Instructions | RST | -I RST I @ H 3
Generates one program cycle 3
I PLS ] -I PLS | @ H pulses on the leading edge of
input signal.
Generates one program cycle 3
[ PLF | -I PLF I @ H pulses on the trailing edge of
input signal.
= | | Device output reverse ’ 5
| CHK l -l CHK I @ | @ Valid in /O refresh mode
Shift Shifts device 1 bit |_l 3
Instructions I SFT I _i SFT | @ H
[sFrr] [{ srr [ © H { 3
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Master Control l r Master control start
Instructions r Mc ] -l mc I @ I @

[ McR||4 MR | @ j_+ Master control reset

Instructions main routine program to
terminate processing

Termination | FEND | _l FEND I I Always used at the end of the

m Always used at the end of the
sequence program {o return

tostep O

Other Reset output after input
[ STOPI _l STOP | l condition is enabled, and | |

stops the sequence program
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List of basic instructions

Classification Unit Instruction Symbol Contents of processing Execution No. of
symbol condition steps
o | | He- @@ e
[ano=] | Hano-T@D[@ || voneommipmionena | | L | 7

(52
[or-]|[Hor-[D[@}- N
[ ] | o=@ @] (1.7
[an<>] | Hano] GD[@ | Nevemimiywmncen= | | L | 7

(82)
[o=] e T [@ 1 s
[ [|H e [@@ T117
[ano-] | H{AND-[ GD[@ | femcommimpmiennx | | L | 7

(S2)

omcions | ow | [OR ] Hor [SD[@]- 1|7
[o=] | He-TD[@] nRE
[ano<=] | Hano<] GD[@ || Temeomimipunencsne’ | | L | 7

(82)
[or=] |Hor-[B[@ ]~ I117
[ || Hoe-[SD[@]- HNE
(o< ] | Hano [ @@ |- | ez | [T | ¢
(82)
[or< ] |Hor-[@ @] IT117
[Lo= ] | He- [} INRE
[ano>=] | Hano- ] D[@ || W2 | [ L | 7
(82)
[or=] | Hor-[®][@} HRE
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Classification Unit Instruction Symbol Contents of processing Execution No. of
symbol condition steps

1

['Loo= | H wo-| D@}

1"

[anood] | Hanoo] D[@ | wisraneioansa

Non-continuity when
oro=| | Horo-[ & [&@ |-

(51+1,51) <> (32+1,52)
[Loo<>] | Hroo<] D [E@

[prooe] | Hroo @@ | o152 ei

Non-continuity when
(S81+1,81) = (52+1,82)

[oro<>] | Horo-{ @D[@ |-

[0 ] |Hwo- [@[@ -

Continuity when 1"
l ANDDq HANDD" &R (S1+1,51) > (S2+1,82)
Non-continuity when
(S1+1,81) <= (82+1,82)

"

rereer | & | [oro> ] | Horo | @ [@

"

o] | oo @ [@ -

Continuity when 1"
W‘DW f‘P\NDD‘{ S) |@ J_ (S1+1,51) <= (52+1,82)
Non-continuity when
(S1+1,81) > (S2+1,52)

11

| OrRD<=| HORD<=I@|@ |

11

[ | Hor o l@

Continuity when
FNDD< WNDE‘l ) I ® I (S1+1,51) < (S2+1,52)
Non-continuity when
(S1+1,51) >= (52+1,82)

11

| orD< | Hmm[@l@ —

"

oo [ Hoe T @@ -

Continuity when 11
ANDD>=‘ HANDD>‘I & |@ ]_ (S1+1,51) >= (S2+1,52)
Non-continuity when
(S1+41,51) < (S2+1,82)

11

D PR PP APE APR P PR PR

| orRD>=| HORD>=| R
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Classification

Unit

Instruction

Symbol

Contents of processing

Execution

No. of

o CTeren| et Il
1| {+1eloH |
| eeeH| “=™ IL|’
2z, k|| {FoeeH I
—1|{=—TeleH| ©= |IL]|°
=] |{=I010oH I
| {—le@eH| = ||’
=1 | {=leeleH |
e[| {=leloH| “w&® L] °
(o] | {rlo1oH e
o] | o@eH| e | 1| "
s & | or] | Prio@eH I
o] | {=[eloH| @& (1] °
(o] | {or[OT0 H el
(o] | o@eH| “ses= | 1| "
=] | - oeeH Il
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Classification Unit Instrutt:,ti?n Symbol Contents of processing Execution No. of
symbo condition steps
I N I _, N I@I@I@H (S1)x (S2) = (D+1,D) _I—l_ 7
Multigll'i':atbn b1|tss I *P ] -I* P I@I@l@H _+_ ’
and Division
Instructions
[ 1 { Ioeh| i 1. 7
[~ |1~ &eeH I
o ]| {0l | “wss® | 1| "
Multlillirc\:‘ation b:?tzs I D+ P I —ID*P I@I@I@H _f_ 1
and Division
Instructions
Lo ] |{ o Q@O | “ e | T L | "
Remainder(D+3,D+2)
Lor ]| {orIS@IeH o
| B+ j _| B+ | ® l G) H (D) +(S) > (D) _I_I_ 7
(]| {>*T0TGH |
| B+ ||+ |@|@I@H (1) +(52) & (D) _l—l_ 0
and Susracnon | ags | | B*P_] | 18P [D[S[®H =
Instructions
1| =TeTeH| @ I -
=]| =1oloH Il
| =8| © = [ °
[ ] | ~oeloH .o
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Classification

Unit

Instruction

Symbol

Contents of processing

Execution

No. of

symbol condition steps
[ ]| = T@TOH| s |1 °
[oee ] | {e+[@TO H e
[ B+ | -|DB+ I@l@l@H (31+1§1()D++(f§;1,sz) J—'I_ 11
s Sunvatim | agns | [0B+P | | e [R[OH |
Instructions
(o] | @10 H| ©%&° | L] °
(o] [ {=A OO H IalIE
I BD_I -|BD_|@l@I®H (s1+1§1()0-+(1$’g;1,sz) J—‘_ 1
[e0—r] | o S@IOH o
I B+ | -|B* I@I@|®H (81)x (S2) ¥ (D+1,D) _I—I_ 9
v | e | 27| | {27 [SIRIOH e
and Division
Instructions
| G eeeH| ey | 1| °
[er ]| {er @@GH L
oo ] [{o [@I@IOH | “aszig> | 1| "
Multﬁ:ﬁcgtmn digits |BD*PI -|BD*PI@I@|@H _+_ k
and Division
Instructions
[eo_ ] | {0 [@I@IOH | ““somemipns > | T 1| "
Remainder(D+3,D+2)
(o7 | | {eor[@@@H NRE
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Classifcaton | Unit | Instructon Symbol Coments o processing | Execution | No.of |
w | O] TeH @ |JTL|°
[ner] {nee [ G H S
2 | [owe ] | ome | @J‘+ (D+1,0) +1 (D+1,0) ﬂ_ 3
| bincr| | — Dine | @_H _f_ 3
oo (=] | { e TO H| @™ | TL|°
s || [oer] | {or [ © H Il E
= | [ooec] | ooec | © J‘+ (D+1,0)-1 > (0+1,0) ﬂ_ 3
[ooece] | ooecP| @ H e
o | [eco ] |[{eco[®TO 4 93>0 TLl°
[eeoe] | fer @ TO H S
s | L DBCD | | {oBoD| @ | ®H $+15) 3 OH.D) _I_L ’
{ pecor| | {oBepq ©) | @J—f r °
wm |[en ]| {en[OTOH "S> ® I
[one] | ewe[@TOH S
| [oen]{{oeN[@TOH| wigvene | [ L | °
[ oeine] | {oBINA ©) | @H I o
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Classification Unit Instruction Symbol Contents of processing Execution No. of
symbol condition steps

o | | Mov | —LMOV[ ® T@H (8) > (D)

-

Trenster [move] | {mov] ©® TO H s

oa | | DMV | 'l_DMOVI ®]|0 H. (S+1,8) 3 (D+1D)

{omove| | pmovd ©) | © H

me | oM |I{om][@]O@ H ©20

pcarie [cur] | {cmr[©® [ @ 4

32

bits [DCML] 'LDCMLI ® l @H T6+1.5) > (D*1.D)

|ocmep| | Hoemd © L@H

[ BMov | | { BMoV [®]@]n H ©2

(S+n) > (D+n)
omier | o | [BMOVP] | -BuovPDID]n H

| Fmov | 'lFMOVI@I@Irﬁ () (D, D*, .., D+n)

[Fmove| | HFmovel @] H

bl l XCH1 —f XCH [@l@H (D1) € (D2)

Exchange LXCHP l —[ XCHPI @I@ H

32

bits l DXCH1 '{DXCH[ @[@H (D1+1,D1) € (D2+1,D2)

T e e e e

[oxchr] | {oxerd @[@ H
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r List of application instructions

l

Classification

Unit

Instruction
symbol

Symbol

Contents of processing

Execution
condition

No. of
steps

Logical
product

16
bits

| WAND |

w0 H

[waNDP|

o} © [ © H

(D) AND (S) & (D)

I WAND I

+ wWAND @l@@ 7

IWANDP'

WANDP @I@K;Z

74
bits

(S1)AND (S2) @ (D)

| DAND |

[omo] ©@ (O H

[ DANDP |

Jancd ® | © H»

(D+1, D) AND (S+1, 8)
> (D)

Logical
sum

16
bits

| wor |

{wr[®@ O H

| wore |

Jword ® [ @ H

(D)OR(S) > (D)

WOR

1 wor [Gi @I@jf

I WORP I

-{ worp @b@_@+

(1) OR (S2) 9 (D)

32
bits

| Dor |

{or[OTOH

| DorP |

HJoorr| @ | ©® H»

(D+1, D) OR (5+1, §)
> (D)

Exclusive
logical sum

16
bits

[ wxor |

A oo H

[wxore]

Rt © [ ® H

(D) XOR (S) 9 (D)

IWXORI

WxoR (6)|62(DN]

[wxorp|

WXORP s1@@f

(S1) XOR (S2) & (D)

g8 g g g | i | o
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Classification Unit Instruction Symbol Contents of processing Execution No. of
symbol condition steps

some | 2 | [ooon] | {ool @ TOH| ©"25% :

-F

[oxore] | {oxord ©® T © H

L
|

| wxnR| | {WxNR| © L@H DYXOR (5) > (D) °
we | [WxnRe] | fwxnrt @ T © H

Megiaisum [wxng] | {wxnve [SIGIOH | e > o
WXNRP| | -{WXNRPSDIEDID)

i

e | [oR] | {0 @ [OH| mrorores

@O H

2's complement 16

bits E

NEG @ ”'+ @) +1 3 (D)
NeeP || neep | @ H

——
z |2
|5

kd

ROR ||{ RorR | © H m———n .
A0

Rightward 16
rotation bits

RORP "n" bit rotate to right

P

:

®
e

RCR | |4 ReR | © S n———

AQ

RCRP 4 RcrpP @ “n" bit rotate to right

|3 | o] | { ol 10 M| B ==
AO

“ AR 2 AP AP

ElldE

ROLP 4 ROLP @ “n" bit rotate to left
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Classification Unit Instruction Symbol Contents of processing Execution No. of
symbol condition | steps
o | oe LRt ]} ret 1 © Cia——2NNHRE
AO
‘ RCLP l 4 RCLP @ _+ “n" bt rotate to left r 3
[oror] | {orer [ © M| B3 pi=esn| [ °
Al AD
R:gpat:iv:;d ;tzs lDRORPl - brore @ _+ "n" bit rotate to right j_ 3
| orRer | |4 DReR | © H g _ﬂ_ 3
Al AO
lDRCRpl 4 DRCRP @ “n" bit rotate to right j— 3
|orRoL | |4 broL | © H e —— ﬂ_ 3
Al AO
Lrgml;:i titzs [DROLPI I & "n" bit rotate to left j_ 3
|ore | |4 bret | @ —+ = i ﬂ_ 3
Al AO
IDRCLPl - DRcLP @ __+ "n" bit rotate to left _{_ 3
LSFRJ _rs':i] ®" n—H camy 18 n o _[_-I_ 5
n bit shift e {‘LSFRPJ -{ SFRPJ @Tn H ‘:M\..L 0 _f_ 5
IS | T NCN N 4w § mesumume Y 5 ) I
|
| sFLP | . sFte [ @ | n H “ 2 j_ 5
1 bit shift n bit LBSF&I -rBSFR r@ I p H -___'_n:_’__.m) _l_.l_ 7
_f— 7

r‘—
m
[
mn
x

[ O]

+BsFrP| @ | n H
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Classification Unit Instruction Symbol Contents of processing Execution No. ot
symbol condition steps

1 bit shift n bit rs_sa ..lESFL I G) I n H E:A:%]“”
[esrie] | {esrr[ @ [0 M| (%

[oore] | [0 H| o

| 2. ] | TR T | o
|psFL | [ osrL [ @ | n H [;‘—T—:ﬁ"
[osre] | {osre[ @ [ n M| (™

Data search b1fs SER t SER @l@@ o , s2 %

[sere ] | { serr (IR | A onciang memeer

suM | |4 sum | ® H = "

()
[sump| |4 sump [ ® _+
I DSUM I -[ DSUM I ® H £———==="A0: Quantity

(S+1) (5)
IDSUMPI -FJSUMP ® —f

[ bEco | | 4 peco @]@@1’ =y %nm
bEcopl -| DECOP @l@@” 8 - 256 Decode
| ENCO | -[ENCO @I@I@H o %"b.ts_.@-.‘—_—_.

A A2 A2 A R ] A

{Encop| ﬁco?@|@@” 256 > 8 Encode
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Classitication

7 segment
decode

Bit set/reset

Association/
Dissociation

ASCH
sonversion

FIFO
nstructions

Butter
nemory
access

unn Instruction Symbol Contents of processing Execution No. of
| _symbol condition | steps
*| el | = 1610H| =Fsy |TL|
[ BseT | | { BSET @nH I I l 7
H - | @ —
e [sseTR| -{BSETP[@—LW i 7
[eer] | l@ M| —— | L |7
©) —0
[erste] | {ersP[ @ | n | L
r DIS l ‘r DIS K@[@@H © 44 fga;);) T l I J
31“65 EDISP I ‘rDISP @l@@” When n=3 j E]
o | oot | s | T
\
[unie | | unie @I@@H hen n=3 _r— ’
i
— | o] | oo oH | o,
and stores into 4 points
. beginning with the device D
| FIFw | | o FiFw | @T@H (S,me . L
Poiniter + 1
::s LFIFVE‘ -EIFWPT @ l @H *IFO write .f—— 7
] {meGOH| B L |
_FIFRP | | {rrrr [ @ [ @ H “IFO read I .
TN o DRI  ehsenEe [

FROMP|

Romm@@'@@ﬁ
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Execution | No.of

Classification Unit Instruction Symbol Contents of processing
symbol condition | steps
. |
v | [ormo] | formo IRIOIB | "pssmiomise= | ] "
I
|
[oFror] | {orrorl@IRICIGH f | "
I
|
rr?et:lf\f::y w;rd | TO l 1 10 @@m@H I l : )
access i
[ror ]| [Tor Wil | " edmmee™ | £ °
wozrds I bTO ] {DTO T@l@@l@}f l l - K
[ oTor | [{ DTOPT@D@@@H f "
L?::(I‘;t::::n w;rd l LRDPI _[ LRDP@K@@@H Reads data from local station _f_ 1
l LWTPI _l LWTP @@*@l@” Writes data to local station _f_ 1
N etaion [ rere | | {rere [IIDIBN | e i rennere | f "
read/write station
[ rror | | {r1or IDIQIOABH | wnin et oo | 4 "
station
[rr]|{ PR [QOTOH| nterimmmm | § !
output module.
oot |~ [eR J|{R [Q[OH| Sotstes | £ |7
specified devices to the
output module untit NULL
(O0H) is given
l PRC I _{ PRC (@T@H Converts the comment in the r 7
specified device into ASCH
code and outputs to the
output module.
Display reset _ I LEDR l _l LEDR H Resets the display function _+_— 1
WDT reset _ LWDTJ _L WDT H WDTis r:rs:gtrial'\ nfequence J_l_ 1
| wotp| | 4 WDTP H f !
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Classification

Unit

Instruction
symbol

Symbol

Contents of processing

Execution
condition

No. of
steps

Status latch

[ st |

1 SLT

At the condition set by the
parameter setting, data stored
into memory for status latch

[ sLTR |

- SLTR

Status latch is reset and SLT
instruction is enabled

Sampling
trace

| sTRA |

—[ STRA

At the condition set by the
parameter setting, sampling
data are stored into memory

for status latch

| STRAR|

41  sTrRaR

Sampling trace is resumed,
S$STRA instruction is enabled

Carry

1 bit

[ stc |

STC

TIT| TIT|T

Carry flag contact (M9012) is
turned ON

| cc |

CLC

Carry flag contact (M9012) is
turned OFF

Timing clock

1 bit

| puTy |

- outy @T@K@H

N2 scan
i

D)

niscan

M

96



PROGRAMMING|

| Sequence instruction description 1

Contact instructions
Operation start, series connection, parallel connection (LD, LDI, AND, AN|, OR,
ORI)

Device number

B
:T:

LDI |

Q

(a) LD, LDI

LD is a normally open contact start operation instruction and LD is a normally closed
start operation instruction. They use the ON/OFF data of the specified device and use
this data as an operation resuit.

¢ Device number
)
-m | | N
AN ~
I
N\
— O

(b) AND, ANI

AND is a normally open contact series connection instruction and ANI is a normally
closed contact series connection instruction. They use the ON/OFF data of the
specified device, perform the AND/ANI operation using this data and the previous
operation result. A new operation result is then produced.
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¢
4+
':E

N\
-\

Device number

™

"
—

10
0

(o] —

| I O —

1

(c) OR, ORI

OR is a normally open contact parallel connection instruction and ORI is the normalily
closed contact paraliel connection instruction. They use the ON/OFF data of the
specified device, perform the OR/ORI operation using this data and the previous
operation result. A new operation result is then produced.

Below is an example ladder logic program and its equivalent sequence instruction list
using the instructions described in this section.

0 r—ﬁ Oa
+—

X5

-
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Step Number Instruction Device

0 LD X3

1 OR X4

2 OR X5

3 out Y33
4 LD X5

5 AND M11

6 ORI X6

7 ouT Y34
8 END
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Connection instructions
Ladder block series connection and parailel connection (ANB, ORB)

I Y :
L

’r_

[ I

!
L P !

Block A Block B

(a) ANB

The ANB instruction performs an AND operation for blocks A and block B, and uses it
as an operation result. The symbol of ANB is not a contact symbol but a connection
symbol. A maximum of 7 ANB instructions can be written consecutively.

Block A

o
1y

_ _BlockB _ _ _ _ |€—ORB
I
___________ N

For a parallel connection with only one
contact, use the OR/ORI instruction.

(b) ORB

The ORB instruction performs the OR operation of block A and block B, and uses it as
an operation result. The ORB instruction only performs parallel connection of circuit
blocks with two or more contacts. For parallel connection of circuit blocks with only one
contact, the OR and ORI instructions should be used. The symbol of ORB is not a
contact symbol but a connection symbol. A maximum of 7 ORB instructions can be
written consecutively.
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Below is examples of ladder logic programs and their equivaient sequence instruction
lists using the instructions described in this section.

[ x 7 x 7 xa ) xe
oo 4| L.

| Ut R T i

| S T I T A N RS T

1 1 ! 1

| | B d_

Step Number Instruction Device

0 LD X0
1 OR X1
2 LD X2
3 OR X3
4 ANB
5 LD X4
6 OR X5
7 ANB
8 LD X6
9 OR X7
10 ANB
11 ouT M7
12 END
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M7

I

i

X
|
I

Device

X0

X1

X3

X4

X5

X6

X7

M7

Instruction

LD
AND

LD
AND

ORB
LD
AND

ORB
LD
AND
ORB

ouT
END

Step Number

10

11

12
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Operation result push, read, pop (MPS, MRD, MPP)

When ladder is displayed, these instructions

are not visible,
4
F———"{"es —| Qi
on L | 1
[ wro_] | O«
e —i—CO

(a) MPS

The MPS instruction stores the operation result (ON/OFF) immediately preceding the
MPS instruction. A maximum of 12 MPS instructions can be used consecutively,
however if an MPP instruction is used in between the MPS instructions, the maximum
number is reduced by 1.

(b) MRD

The MRD instruction reads the operation result stored by the MPS instruction, and
resumes the operation with that operation result, starting at the next step.

(c) MPP

The MPP instruction reads the operation result stored by the MPS instruction, and
resumes the operation with that operation result, starting at the next step. The it clears
the operation result stored by the MPS instruction.

On the foliowing page there is an example ladder logic program and its equivalent
sequence instruction list using the instructions described in this section.
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X1D Mo M68
L - - a2
1 ! P
T0
ol—|
6"’ Y34
E W e M
ol I \&
i
(o] I Y36
i
o H Y37
° Y38
Step Number Instruction Device
0 LD X1D
1] 1 MPS
2 AND M9
2] 3 MPS
4 AND M68
ouT Y32
© 6 MPP
AND TO
out Y33
(4] 9 MPP
10 ouT Y34
11 LD X1E
12 AND Mm81
(5] 13 MPS
14 AND M96
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15 ouT Y35
16 MRD
17 AND M7
18 ouUT Y36
19 MRD
20 AND Mo8
21 OouT Y37
22 MPP
23 ouT Y38
24 END
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Output instructions
Bit device, timer, counter output (OUT)

(Y,M,L,S,B,F)

Device number

(a) OUT (Y, M, L, S,B, F)
This OUT instruction outputs the operation result for the instructions preceding the OUT

instruction.
M
Set value (1to 32767) > K50
I
| |
Device number (T0 to 255)
Set value (Contents of data register) —> D10
l
l !
Device number (T0 to 255)
(b) OUT (1)

This OUT instruction uses the operation result for the instructions preceding the OUT
instruction. If the operation result is ON, then the coil of the timer is turned ON and the
timer counts up to its set value. When the operation result of the instructions preceding
the OUT instruction changes from ON to OFF, the following occurs
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(©)
Set value (1 to 32767) ———> K50

Hi —1

Device number (CO to 255)

Set value (Contents of data register) ——> D10

a — 1

Device number (CO to 255)

(c) OUT (C)

When the operation result from the instructions preceding the OUT instruction have
changed from OFF to ON, 1 is added to the present value (count value). When the
counter has counted out (count value = set value), the state counter contact is then
turned ON for normally open contacts, and turned OFF for normally closed contacts.
When the operation result of the instructions preceding the QUT instruction remain ON,
counting is not performed (count inputs do not need to be converted to pulse inputs).
After the counter has counted out, the count value and the status contact do not
change until the RST instruction for the counter is executed.

An example program using all of the OUT instructions described in this section is
shown below.

X0 K100

H* T
- ’_I

Q

Y14
X0 K10
|
»—I i c10

C10

T——l 'F Y30
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Step Number Instruction Device
0 LD X0
1 ouT T1 K100
2 LD T1
3 out Y10
4 ouT Y14
5 LD X0
6 OouT C10K10
7 LD C10
8 out Y30
9 END
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Bit device set, reset (SET, RST)

( SET input
{ SET 1
Device to be set (turned ON)
(a) SET

When the operation result from the instructions preceding the SET instruction is ON,
the specified device is turned ON, The device which is turned ON, remains ON even if
the operation result turns OFF. The devices can be turned OFF by the RST instruction.

K RST input
I
Device 1o be reset
(b) RST

When the operation result from the instructions preceding the RST instruction is ON,
the specified device changes according to the table below.

Device Status
Y.ML 8§ B,F Coil and contact are turned OFF.
T.C Present value is set to 0, and coil
and contact are turned OFF.
D, W, R, AQ,A1,Z, V Contents is set to 0

When the operation result is OFF, the status of the device does not change.

An example of a program containing the SET and RST instructions is shown on the
following page, along with a timing chart explaining the operation of the program.
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X5
SET | Y10 }—9
X7
RST Y10 -4
ON
X5 OFF
ON
X7 OFF
ON,
Y10 OFF
Step Number Instruction Device
0 LD X5
1 SET Y10
2 LD X7
3 RST Y10
END
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Edge-triggered differential output (PLS, PLF)

K PLS command

I
— PLS |

Device to be converted into a pulse

(a) PLS

The PLS instruction turns the specified device ON for one scan of the sequence
program when the operation result from the preceding instructions changes from OFF
to ON. If the device is already in the ON state then the PLS instruction will turn the
device OFF for one sequence program scan.

K PLF command

PLF | 5

Device to be converted into a pulse

(b) PLF

The PLF instruction turns the specified device ON for one scan of the sequence
program when the operation result from the instructions preceding the PLF instruction
changes from ON to OFF. If the specified device status is already ON, then the PLF
instruction turns the specified device OFF for one scan of the sequence program.

Examples of the PLS and PLF instruction are shown below

l——-lg PLS | MO —

PLF { M10 [—o¢
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ON
X1OFF |
ON
MO OFF <1 scan>
ON!
M10 OFF <tscan>i_____
Step Number Instruction Device
0 LD X1
1 PLS Mo
2 PLF M10
3 END
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Bit device output reverse (CHK)

Output reverse command

Required device number
Dummy data

The CHK instruction has two functions, one which operates when the CPU is in refresh
mode (default), and the other when the CPU is in direct mode. When the CPU is in
refresh mode the specified device (D1), has its output status reversed when the
operation result from the preceding devices turns from OFF to ON. Dummy data needs
to be input for (D2), however the status of the device specified by (D2) is unchanged
and can be used freely throughout the sequence program. When the CPU is in direct
mode the CHK instruction carries out a 'failure check'. This function is classified as an
application instruction and is described in the relevant section of the programming
manual.

An example of the CHK instruction is shown below

»———I } CHK] Y10 | DO

ON

X5OFF | I

ON | '
Y10 OFF
Step Number Instruction Device
0 LD X1
CHK Y10 DO
6 END
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Shift instructions
Bit device shift (SFT, SFTP)

K SFT instruction

SFT

Device number to be shifted

SFTP

H

The SFT, SFTP instructions shift the ON/OFF status of the specified device number -
1, to the specified device number and turns OFF the device with the lower number. To
turn ON the head device to be shifted, use the SET instruction. When the SFT of SFTP
instruction is used consecutively, program the higher device numbers first so as not to

overwrite the original data before shifting.

An example of the SFT/SFTP instruction is shown below

X7

SFTP

Y5B

SFTP

Y5A

SFTP

Y59

SFTP

Y58

PLS

M8

SET

Y57
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xs | LT LT LI 1L ITL1L_T1

X7 [ 1
Y57 [ l - :
Y58 | I i
Y59 ‘ ‘ — .
Y5A I S R
Y58 1
Step Number Instruction Device
0 LD X8
1 SFTP Y5B
4 SFTP Y5A
7 SFTP Y59
10 SFTP Y58
13 LD X7
14 PLS M8
17 LD M8
18 SET Y57
19 END

115




'‘PROGRAMMING

Master control instructions
Master control set, reset (MC, MCR)

Device number to be turned ON
K ON/OFF command for MC |

) T

S <— Device Nesting number (NO to N7)
1T

l MCR

MC

The MC instruction is used to allow the sequence program to perform efficient circuit
switching by opening and closing the common bus circuits. MC is the master control
start instruction, when the ON/OFF command for the MC is ON, operation results from
MC to MCR remain unchanged. Scanning between the MC and MCR instructions is
executed even when the ON/OFF command for the MC instruction is OFF. Scan time
does not therefore become shorter. When the ON/OFF command for the MC
instruction is OFF, the operation result of MC to MCR is as indicated below

100 ms, 10 ms 100 ms retentive OUT instruction SET/RST

timers timer and counter and SFT

Time value is setto | Remains at present All turn OFF Status is
0 value held

The MC instruction can use the same nesting N number repeatedly by changing the
specified device number. When the MC instruction is ON, the coil of the specified
device is turned ON. If a device is used twice for the OQUT instruction, it is treated as a
duplicated coil. To avoid this, do not use the specified device in other instructions.

MCR

The MCR instruction is a master control reset, and indicates the end of a master contro!
range. Do not use a contact instruction before the MCR instruction

The MC instructions can be used by nesting. The range of each MC instruction is
identified by a nesting number. Nesting numbers are used in the range of NO to N7.
Using nesting, circuits which sequentially restrict execution conditions of a program can
be made.

An example of a program which uses the nesting of MC instructions is shown on the
following page.
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X9
.—! } MC | NO MO8 |-
NO__ Mo8
X11
Y31
X12
Y32
X13
Y33
MCR| NO }-
Step Number Instruction Device
0 LD X9
1 MC NO M98
6 LD X11
7 out Y31
8 LD X12
9 out Y32
10 LD X13
11 ouTt Y33
12 MCR NO
15 END
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Termination instructions

L FEND
|

Main routine program termination (FEND)

The FEND instruction terminates the main routine program. When the FEND
instruction is executed, the PLC returns to step 0 after completion of the timer/counter
processing, self diagnostic processing etc. and resumes operation from step 0. The
sequence program located after the FEND instruction can be used for sub routines and
interrupt programs which are called up from the main routine program.

An example of the FEND instruction used in conjunction with a conditional jump
instruction is shown on the following page

N JKD_'
pl -O-

END When ladder is displayed this
instruction is not shown

Sequence program termination (END)

The END instruction indicates the end of program. At this step the scan returns to step
0. The END instruction cannot be used midway through a sequence program or sub
sequence program. If END processing is necessary halfway through the program, use
the FEND instruction. If the END instruction is not given in the program, operation error
occurs and the PLC does not run,
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X0
Y20
XB
CJ | P23 —o
X13
Y30 p
X14
Y31
FEND
X1
P23_F_% E (22—
Step Number Instruction Device
0 LD X0
1 ouT Y20
2 LD XB
3 cJ P23
6 LD X13
7 ouT Y30
8 LD X14
9 ouT Y31
10 FEND
11 P23
12 LD X1
13 ouT Y22
14 END
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Other instructions

STOP

Sequence program stop (STOP)

When the stop input turns ON, the outputs Y are reset and the operation of the PLC is
stopped (the same function as when the RUN key switch on the CPU module is turned
to the STOP position). When the STOP instruction is executed, bit 8 of the special
register D9015 is set to 1. To resume operation of the PLC after execution of a STOP
instruction, move the RUN key switch to the STOP position, and then back to the RUN
position again. Do not use the STOP instruction in interrupt programs, subroutine or
FOR/NEXT loops, else an operation error occurs.
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Basic instruction descriptions. J

The basic instructions are used for handling numeric data expressed in 16 bits or 32
bits, and they can be classified in to groups of instruction as shown below. A description
of each of these groups, along with examples, can be found in the following pages of
this section.

Comparison operation instructions, Arithmetic operation instructions, BCD/BIN
conversion instructions, and Data transfer instructions.
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Comparison operation instructions

(= 1{<>][> 1 >=]l< ][<=]

LD__

S1 | 82

b

—l '———‘AND_
s

S1 | S2

OR

$1 SZ—l

Q

S1 and S2 represent the device numbers which
contains the data to be compared

The comparison operation instructions make numerical magnitude comparisons (such
as =, >>, << etc.) between two pieces of data. They are handled as a contact, and turn
ON when the preceding condition is true. The application of comparison instructions is
the same as that of a contact instruction for the corresponding sequence instruction as

indicated below

LD, LDI (LD =, LDD =), AND, ANI (AND =, ANDD =), OR, ORI (OR =, ORD =)

There are 36 different types of comparison operation, combined in to 6 main groups.

Group Instruction Group Instruction Group Instruction
Symbol Symbol Symbol

LD= LD> LD<

AND= AND> AND<
= OR= > OR> < OR<
LDD= LDD> LDD<

ANDD= ANDD> ANDD<

ORD= ORD> ORD<
LD<> LD<= LD>=

AND<> AND<= AND>=
<> OR<> <= QR<= >= OR>=
LDD<> LDD<= LDD>=

ANDD<> ANDD<= ANDD>=

ORD<> ORD<= ORD>=
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The conditions by which these groups of comparison instruction operate is shown
below.

‘j‘ 98 |L 98 'r 100 ]l 101 |l 102 : ’
Dn=K100 OFF ON OFF
Dn<>K100 ON OFF ON
Dn>K100 OFF ON
Dn<=K100 ON OFF
Dn<K100 ON OFF
Dn>=K100 OFF ON

Below is an example program which uses some comparison instruction to indicate the
current value the current value of the timer TO by turning ON outputs Y070, Y071 and
Y072 at three different settings.

X0
SET ] MO |—¢
MO llvno K60
TO }—¢
|
TO
M10)}—¢
M20
« > | k10l TO Y70 ¢
< |k27|TOH > K33T0——'@—"
< | k30| TO Y72
X1
*——H Y22 ¢
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« YooN ﬁ iZoN
™| 1 |
0 2829303132 6.0 Seconds
Step Number Instruction Device
0 LD X0
1 SET MO
2 LD MO
3 ANI M10
4 ouT TO K60
5 LD TO
6 ouT M10
7 LDI M20
8 AND> K30 TO
13 ouT Y70
14 AND< K27 10
19 AND> K33 T0
24 ouT Y71
25 AND< K30 TO
30 ouT Y72
3 LD X1
32 RST MO
33 END
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Arithmetic operation instructions

[+ - J[= ) [ ) [me ] {oec]

Arithmetic command

I

' opls [ o

} oP | st | s2|D1

O - Indicates the arithmetic operation instruction symbol
S - Indicates the 1st sum vaiue to be added, subtracted, multiplied
by, or divided by. Or the device containing that value

D - Indicates the device containing the 2nd sum value to be added,
subtracted, mutiplied or divided. Also indicates the device for
storing the resultant value

S1 - Indicates the 1st sum vaiue to be added, subtracted, multiplied
by, or divided by.

S2 - Indicates the 2nd sum value to be added, subtracted, multiplied
by, or divided by.

D1 - Indicates the device to contain the resuitant value.

The arithmetic operation instructions are instructions which perform addition,
subtraction, multiplication, and division of both BIN and/or BCD data. There are a total
of 56 types of arithmetic operation as shown below.

Group BIN Data Instruction BCD Data Instruction
Symbol Symbol
+ B+
+ +P B+P
D+ DB+
D+P DB+P
- B-
- -P B-P
D- DB-
D-P DB-P
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Group BIN Data Instruction BiIN Data Instruction
Symbol Symbol
* Bx
*P B*P
* D= DB«
D*P DB*P
/ B/
/ /P B/P
D/ DB/
D/P DB/P
INC
+1 INCP
(Increment) DINC
DINCP
DEC
-1 DECP
{Decrement) DDEC
DDECP

Below is an example of a program which uses some of the arithmetic instructions
described in this section.

+P | K10| D1}—

-P { D2 | D3[—9

K3 | D4 | D5

X0
X1
X2
P
X3
P

D6 | D7 | D8 [
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X0 ON: K10 + D1 =D1 X1 ON: D2+ D3=D3

(10 + 30 = 40) (40 - 20 = 20)
X2 ON: K3 x D4 =D5 X3 ON: D6 /D7 =D8
(3 x10=30) (80/ 20 = 4)
Step Number Instruction Device
0 LD X0
1 +P K10 D1
6 LD X1
7 -P D2 D3
12 LD X2
13 *P K3 D4 D5
20 LD X3
21 /P D5 D6 D7
28 END
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BCD/BIN conversion instructions

i
,_l

BCD/BIN conversion command

'

0

ae

T 7]

1 - Indicates the BCD/BIN conversion instruction symbol
S - Indicates the device where the source data for conversion is stored.

D - indicates the device where the resulting converted data is stored.

There are 8 different types of BCD/BIN conversion instruction split in to two groups.
One group which converts from BCD to BIN, and the other group which converts from

BIN to BCD.
Group Instruction Symbol Group Instruction Symbol
BCD BIN
BCD BCDP BIN BINP
DBCD DBIN
DBCDP DBINP

Some examples of the BCD/BIN conversion instructions are shown below

M9036

BCD

C4 | K4Y20 |

BIN

K3X10| D8 |—¢
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PLC output module
BCD
Y2E Y2C Y2A Y28 Y26 Y24 Y22 Y20
Y2F Y2D Y2B Y29 Y27 Y25 Y23 Y21
1 | 1
8000 I 800 ] 80 | 8 l l
4000 400 4
2000 200 2
1000 100 10 1
ol 14 Of 1 o] 11 1] O oo ol
7 segment display
Digital switches (BCD)
BIN | ' |
| ! 1
800 I 80 l 8 '
400 40 4
200 20 2
100 10 1
ooy i]o 0jojo 1| o] 1] 1 0|
X1E X1C X1A X18 X16 X14 X12 X10
X1F X1D X1B X19 X17 X15 X13 X111
PLC input module
Step Number Instruction Device
0 LD M9036
BCD C2 K4Y20
6 BIN K3X10 D8
11 END
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Data transfer instru

ctions

Imov | [cmL] | Bmov ] [ FmMov] | xcH]

Transfer command

d

] D
oP D
0 S n
oP S n

0 - Indicates the arithmetic operation instruction symbol
S - Indicates the source of the data to be transfered
D - Indicates the destination of the transfered data.
n - Indicates the number of transfered points.

The data transfer

instructions are instructions which perform data transfer,
interchanging data, negative (reverse) data transfer, etc. There are a total 16 types of

data transfer instruction as shown in the table below.

Group Instruction Symbol Group Instruction Symbol
MoV XCH
Transfer MOVP Interchange XCHP
DMOV DXCH
DMOVP DXCHP
CML Block BMOV
Negative CMLP transfer BMOVP
Transfer DCML Same data FMOV
DCMLP block transfer FMOVP
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Below is an example of a program which uses some of the data transfer instructions.

X0
MOVP | K10| DO|—e

X-
FMOV { KO | D10 K5 ¢

X2
BMOVP| DO | D10| K5 |—¢

X3
CMLP| D20iD21—e

When X0 changes from OFF to ON the following data transfer occurs

Binary code Decimal
K10 = [ooooloooﬂoooo|1o1oJ 10
po= [o0o0o0o0foo00/o000f1010] 10

When X1 is turned ON the following data transfer occurs.

D10
D11
po=[o] D12
D13

D14

IR E]
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When X2 changes from OFF to ON the following data transfer occurs.

D3

D4

7

-
[+ o} N

D10
D11
|:> D12
D13

D14

4

~l w —
[+ N

When X2 changes from OFF to ON the following data transfer occurs.

Binary code

p20= |[0000]|o0001f{0110]1101]

b

p21= [1111|1110[1001]0010]

Step Number Instruction Device
0 LD X0
1 MOVP K10 DO
6 LD X1
7 FMOV K0 D10 K5
16 LD X2
17 BMOVP DO D10 K5
26 LD X3
27 CMLP D20 D21
32 END
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[Kpplication instruction descriptions I

Application instructions are used when special processing application processing is
required. They can be classified in to 9 different groups as shown in the table below.
Details and descriptions of all the application instructions can be found in the ACPU
programming manual IB(NA)-66147-A.

Classification groups Descriptions

Logical operation instructions Logical operation such as logical add and

logical product

Rotation instructions Rotation of specified data

Shift of specified data

Shift instructions

Data processing instructions

Data processing such as 16-bit data search,
decode, and encode

FIFO instructions

Read/write of FIFO table

Buffer memory access instructions

Read/write of buffer memory in special
function modules

Local/Remote /O access

Read/write of data in local, remote /O

instructions stations

Display instructions Output of character code

Miscellaneous instructions Instructions not classified in previous

groups, such as WDT reset and carry flag
set/reset
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Chapter 7: A1S Application Examples

[Building Management . B

||

LMELSECNET/B data link control system application

Items controlled

Air conditioning (temperature, humidity), lighting

Overall aim

Air conditioning and lighting control for the complete building
Advantages

The A1S PLCs are installed locally on each floor and connected to each other using
economical twisted pair cabling, greatly reducing wiring costs.

Method of control description

Host computer: Control and monitoring of the complete building

Master station PLC: Linking data transfer between the host computer and the
local station PLCs

Local station PLCs:  Air conditioning and lighting control, temperature and
humidity monitoring

System configuration

MELSECNET/B data link
n th floor

Host computer

WO

2nd floor

1st floor

PLC system requirements

Master station: 1 x A1SCPU Local stations: 1 x A1SCPU
1 x A1S61P 1 x A1S61P
1 x A1S38B 1 x A1S38B
1 x A1SJ71T21B 1 x A1SJ71T21B
1 x A1SJ71C24-R2 1 x A1S62DA
nxA1SX_ 1 x A1S64AD
nxA1SY__ nxA1SX__
nxA1SY__

(A1SJ71T21B - MELSECNET/B interface module, see page 23)
(A18J71C24-R2 - R$232C computer lonk module, see page 22)
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[Milling Machine |

| Positioning control system application I

Items controlled
Milling machine
Overall aim

The addition of a PLC controlled positioning unit to a general purpose manual
milling machine to allow automatic positioning and the replacement of existing relay
control panel.

Advantages

Sequence control and positioning control are possible without the need for a
specialized positioning system.

Method of control description

When the X and Y position data is set using a digital switch on the machines
operation panel and a pattern is specified, the cutting pattern is calculated and the
required positioning is performed. Since a three phase motor, and an AC variable

speed drive are used for positioning in this application, smooth deceleration is
achieved and stopping accuracy is obtained.

System configuration

.\ CL I l BR
Operation panel M _________
( Digital switches, ——--U X

selector switches ) I |

Magnetic scale

Position pulse SR
Counter 4—.'

==

AC Variable

speed drive

PLC system requirements

1 x A1SCPU
1 x A1861P
1x A1S388B
1 x A1SD61
1 x A1S62DA
nxA1SX__
NxA1SY__

(A1SD61 - High speed counter module, see page 23)
(A1862DA - Analog output module, see page 22)
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[Welding Robot 1
Eobot control system application J

Items controlled
Positioning mechanism, spot welder, welding gun and inverter
Overall aim

After the welding points are determined by teaching, automatic welding is done in a
playback mode,

Advantages

A low cost and simple welding robot is possible, without the need for a high cost
specialized controller.

Method of control description

When the welding machine is manually operated in "teaching" mode, the position is
detected by the position control module A1SD71-S2. At stop, the position is stored
in a data register. Thereafter, only the welding points are taught.

in "playback” mode, position data is read out in the correct order and the welder is
positioned and performs welding. During positioning the welder speed is controlled
by the inverter. Stopping accuracy is approximately +/- 0.5 mm, and accumulative
errors have been eliminated by the sequence program.

System configuration

Outputs _«/_ Solenocids

—
Speed Q Pilot lamps
inputs —&5'3— Push buttons
<

—50— Limit switches

commands

Speed command

Distance o Position pulse
Positioning
{puise output)

Servo motor

DC servo - @ AW —

Welded object %

amplifier

Spot welder

PLC system requirements

1 x A1SCPU
1 x A1S61P
1 x A1S388
1 x A1SD71-S2
nxA1SX__
N x A1SY__

(A1SD71-82 - Position control module, see page 24)
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[Winding Machine

[Analog control system application J

Items controlled

DC motor

Overall aim

Constant surface speed control of the winding machine
Advantages

Accurate numerical operation and analog output
Method of control description

The pulses of a pulse generator which is directly connected to a DC motor driving a
winding machine, are counted by the high speed counter module A1SD61 to detect
the number of present windings. The PLC calculates the speed through an
arithmetic operation on the basis of the number of windings, depending on the type
of the wound material to obtain a constant surface speed and gives a command to
the variable speed controller of the DC motor using an analog output from the
analog output module A1S62DA. Surface speed is set by an external digital switch.

System configuration

AC Variable
speed drive

Number of windings

112134

Speed setting
switch

PLC system requirements

1 x A1SCPU
1 x A1S61P
1x A1S388

1 x A1SD61

1 x A1S62DA
nxA1SX__
nxA1SY__

(A1SD61 - High speed counter module, see page 23)
(A1S62DA - Analog output module, see page 22)
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lEnergy Management of Compressor Station

[Sequence control system application

items controlled

Compressors

Overall aim

Energy saving operation of compressors.
Advantages

Energy savings, provide reduced running and maintenance costs because of
efficient use.

Method of control description

Independent and parallel operation of 6 compressors is controlied according to
demand and air pressure. First-in, first-out control which stops in order of operation.
In manual operation, any desired compressor can be turned on or off.

System configuration

Pressure signal @ @ @ @ @
{contact input)

6 Compressors

PLC system requirements

1 x A1SCPU
1 x A1S61P
1x A1S32B
nxA1SX__
nxA1SY_
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Index

A

Accumulators 6, 63
Alphanumeric characters 76
Ambient temperature 44
Analog input module 21
Analog output module 22
Analog timer module 286
Annunciators 6, 60
Annunciator detection 67, 70,72
ASCII 76
B
Base unit mounting instructions 45
Battery 7
BCD 74
BIN 74
Binary (BIN) 74
Binary coded decimal 74
C
Character representation 74
Clearance distances 45
Clock
0.1 second clock 68
0.2 second clock 68
1 minute clock 68
1 second clock 68
2 second clock 68
Clock data error 68
Clock data read 68
Clock data set 68
Clock data 71
Comments 6
Computer link module 22
Constant scan 71
Control system 5
Counter module 23
Counters 6, 61
CPU base units 8,9
Base unit selection 38
DIN rail mounting 47
Mounting instructions 45
Removing from DIN rait 48
CPU module
"ERROR” LED 7
"RUN" LED 7
5 VDC current consumption 6
Battery 7
Battery connection 7
Dip switch 7
Part identification 7
RS422 connector 7

RUN/STOP key switch
Setting

Specifications

Weight

D

Data link module
Data memory clear
Data registers
Data storage devices
Devices
Accumulators A
Annunciators F
Auxillary relays M, L, S
Counters C
Data registers D
File registers
Index registers
Inputs X
Interrupt counters C
Interrupt pointers
Link registers W
Link relays B
Nesting N
Outputs Y
Pointers P
Special registers D
Special relays M
Timers T
Diagnostics
AC down
AC down detection
Annunciator detection
Battery low
Carry flag
CPU operating status
Error step
Fuse blown
1/O unit verify error
/O verify error
Operation error
Self diagnosis error
DIN rail mounting
Direct mode
Dummy I/O module
Dustproof cover

E

EEPROM modules
EPROM modules
Error check setting
Extension base units
Base unit selection
DIN rail mounting
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Mounting instructions
Removing from DIN rail
Extension cables

F

File registers 6,

H

HEX

Hexadecimal

High speed counter module
Humidity rating

1/O control method
Direct mode
Refresh mode
/0 control mode
/O points
Index registers 6,
Input modules
110 VAC inputs
16 point modules 14,
24 VAC inputs
24 VDC sink type inputs
24 VDC sink/source inputs
240 VAC inputs
32 point modules 14,
5 VDC current consumption 13,
64 point modules
Input module selection
TTL inputs
Instaliation
Base unit installation
DIN rail installation
Dustproof cover installation and
removal
Installation enviroment
Module installation
Qverview -
Removing modules from
base units
Instruction list
Instructions
1 bit shift instructions 92,

45

28

63

1 word shift instructions 93
2's complement instructions 91
32 bit instructions 79
7 segment decode instructions 94
Arithmetic instructions 125
ASCII conversion instructions 94
ASCIi print instructions 95
Association/Dissociation

instructions 94
BCD addition and subtraction
instructions 86, 87, 125
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BCD conversion instructions 88, 128
BCD multiplication and division
instructions 87,125
BIN addition and subtraction
instructions 85, 125
BIN conversion instructions 88, 128
BIN data decrement

instructions 88, 125
BIN data increment

instructions 88, 125
BIN multiplication and division
instructions 86, 125
Bit check instructions 93
Bit set/reset instructions 94
Block transfer instructions 89, 130
Buffer memory access

instructions 94, 95
Carry instructions 96
Classification 78

Comparison instructions 83, 84, 122
Connection instructions

81, 100, 101, 102, 104
Contact instructions 81, 97, 98, 103

Contents of processing 79
Data search instructions a3
Decode/Encode instructions 93

Exchange instructions 89, 130
Exclusive logical sum instructions90,
91

Execution condition 80
FIFO instructions 94
instruction list explanation 78
Instruction symbols 79

Leftward rotation instructions 91, 92
List of application instructions 90

List of basic instructions 83
Local station read/write

instructions 95
Logical product instructions 90
Logical sum instructions 90
Master control instructions 116
Master control instructions: 82
n bit shift instructions 92

Negation transfer

instructions 89, 130
No. of instructions 5
NOT exclusive logical sum

instructions 91
Number of application instructions 5
Number of basic instructions 5
Number of Sequence instructions 5
Number of steps 80

Output instructions

81, 106, 107, 109, 111, 113
Remote 1/O station read/write
instructions 95
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