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INTRODUCTION

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

1. GENERAL DESCRIPTION

This manual describes the performance, functions and handiing instruc-
tions for the A2ASCPU and A2ASCPU-S1 general purpose programmable
controllers (hereafter referred to as A2ASCPU), as well as the specifica-
tions and handling instructions for the memory cassettes, power supply
modules and base units used in connection to the A2ASCPU.

The A2ASCPU, when compared with existing A1SCPU has improved per-
formance and functions such as increased program capacity and 1/O
points and increased {/O device points.

Piease make the best use of the performance and functions to efficiently
use the A2ASCPU.

When existing programming units and software package are used, applica-
ble ranges are limited according to the CPU type (PC type) to be used.
................. Refer to Section 1.3 for settings.

Refer to Section 2.2 for the equipment list of the units and modules that
are compatible with the A2ASCPU.

Refer to Section 1.4 for the special function modules whose device ranges
are limited. :

Refer 1o each of the following manuals as necessary when using the

A2ASCPU.
¢ ACPU Programming Manual (Fundamentals) ................ IB-66249
e ACPU Programming Manual (Common Instructions) ......... IB-66250
¢ AnACPU Programming Manua! (Dedicated instructions)
................ IB-66251
+ AnACPU Programming Manual (AD57 Instructions) .......... IB-66257
e AnACPU Programming Manual (PID Instructions} ........... 1B-66258
e MELSECNET, /B Data link System Reference Manual ........ IB-66350
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MELSEC-A

1.1 Features

The A2ASCPU has the following features when compared with the
A1SCPU:

(1) The program capacity and the number of inputs and outputs have
been increased.

» Program capacity ....... Max. 14K steps

o Number of inputs ....... 1024 points (when an A2ASCPU-81 is used)
and outputs

(2} The /O device points, link device points and data register points
have been increased.

e |/O device (X/Y) ........ 8192 points (X/Y0 to 1FFF)
s Linkretay {(B) .......... 8192 points (B0 to B1FFF)

e Link register (W) ....... 8192 points (W0 to W1FFF)
» Data register (D) ....... 8192 points (D0 to 8191)

(3) The A2ASCPU incorporates 64-Kbyte and 256-Kbyte RAM memory.
RAM memory of 64 Kbytes (A2ASCPU} and 256 Kbytes {(A2ASCPU-
S1) is built in and backed up by battery.
An optional memory cassette (EPROM, EEPROM) can be installed to
the A2ASCPU.

{4) Data communication requesis can be batch-processed.

» By turning ON the M8029 by the sequence program, all data com-
munication requests (from the AD51H-583, AD57G-83, AD51FD,
AJ71UC24, A18J71C24-R2 {PRF/R4) and peripheral devices) re-
ceived in a scan can be processed by one END processing.

» Batch processing of data communication requests eliminates de-
lays in data communication with each module. (When the M9029 is
OFF, the A2ASCPU processes only one request to one scan.)

(5) The operation processing speed (sequence instruction) has greatly
been increased.
While the processing speed of the A1SCPU operating in the refresh
mode is 1.0 psec/step, that of the A2ASCPU is as high as twice.

(6} The A2ASCPU can execute AnACPU dedicated instructions. It can
execute AnACPU dedicated instructions, AD57 instructions and PID
control instructions.
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1.2 Comparison of Performance Specifications Between the A2ASCPU and the A1SCPU

The following table makes a comparison of performance specifications be-
tween the A2ASCPU and the A1SCPU. Other items not included herein
are the same as those of the A1SCPU.

CPU Type

Item

A2ASCPU(S1)

A1SCPU

1/O control method

Refresh mode

Refresh mode/Direct mode
selective

Processing speed (sequence

Direct: 1.0 to 2.3

instruction)(psec/step) 0.2 Refresh: 1.0
Sequence
instructions 22 26
Number of Basi¢ and
instructions application 239 235
instructions
Dedicated
instructions 200 0
Constant scan (msec) 10 to 180 —
Main program capacity Max. 14K steps Max. 8K steps
Memory
capacity "| 64 Kbytes (256 Kbytes)™1 32 Kbytes
M (built-in RAM)
emory
capacity and | EPROM type
memory memory A2SMCA-14KP AI1SMCA-8KP
cassette type | Sassotte
EEPROM
A1SMCA-2KE
type memory | A2SMCA-14KE i}
cassette A1SMCA-8KE
Number of /O points 512(1024)"1 256
Internal relay (M) {points) 7144 1000
@ Link relay (B) {points}) 4096 1024
§ Link register (W) (points) 4096 1024
@ | Data register (D) {points) 6144 1024
_§ File register (R) (points) 8192 4096
'S | Annunciator (F) (points} 2048 256
2 | Timer {T) (points) 2048 256
E
3 Counter (C) (points) 1024 256
Index register {V,2)
(polints) 14 2
Commaent (points) Max, 4032 Max. 1600
Extension comment (points) Max. 3968 —_

Watchdog timer setting 200 {msec) fixed

MELSECNET(lIy"2
Data link MELSECNET/B

10 to 200 (ms)

MELSECNET(Il)*2
MELSECNET/B

"1 When an A2ASCPU-S1 is used.

*2 The MELSECNET (11} link module ¢can be used by loading it to the A5[ ]B or A6[ |B
extension base unit.
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MELSEC-A

POINTSI

(1) Starting up the AZASCPU with an existing system FD or peripheral
device {programming unit) narrows the range of devices available.
See Section 1.3.

(2) To use the sequence programs prepared for the A1SCPU with the
A2ASCPU, see APPENDIX 2.
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1.3 Restrictions When Using Conventional System FD or Peripheral Devices

When starting up the A2ASCPU by a conventional system FD (FDs indi-
cate PC types "AnA" and "A3H"} or peripheral devices (A7PU, A7PUS,
A8BPUE), the applicable device range is restricted.

Applicable device ranges and programming for devices outside the device

ranges for a specific system FD and peripherat device are as given in the
table below.

1.3.1 Usable device ranges

System FD, pe- AnA compatible {PC type: AnA) A3H compatible (PC type: A3H)
ripharal device
SW4GP-GPPAEE,
ltem SWOIX-GPPAE, ABPUE SW3GP-GPPAEE ATPU/ATPUS
MELSEC-MEDOC
Instruction (Sequence,
basic, application, All instructions can be used.

dedicated)

Sequence program Main sequence program: Max. 14K steps

capacity

11O device points (X/Y) Max. 2048 points (X/Y0 to 7FF})

M, L and S relays 8192 points 2048 points

Link retay (B) 4096 points (BO to BFFF) 1024 points (BO to B3FF)
Timer (T) 2048 points (Default: 256 points) 256 points

Counter (C) 1024 points (Default: 256 points) 256 points

Data register (D) 6144 points (D0 to D6143) 1024 points (DO to D1023)
Link register (W) 4096 points (W0 to WFFF) 1024 points (WO to W3FF})
Annunciator (F} 2048 points (FO to F2047) 256 points (FO to F255)
Index register (V, Z) 14 points (V, V1 to Ve, Z, Z1 to Ze} 2 points (V, 2)

Comment Max. 4032 points Max. 4032 points
Extension comment Max. 3968 points

tg};’g éﬁ;’:{forn')a:g’;gea LO to L8191 can be latched. LO to L2048 can be latched.

Numbsr of occupied 1/0
1/0 assignment peints and unit model Number of occupied /O points can be entered.
can be entered.

{1) Device ranges not mentioned in the table above are same as those for
the A2ASCPU.

(2) For functions which can be controlled by peripheral devices, refer to
the operating manual for the specific peripheral device.

POINTSI

(1) When the system is started by an AnA compatible system FD, set
the PC type to A2A for A2AS(S1)}. Operation must be within the
AnACPU’s range.

{2) When the system is started by an A3H compatible system FD, set
the PC type to A3H for A2AS(S1). Operation must be within the
A3HCPU's range.

(3) For compatibility of peripheral devices and system FDs (S/W
package}, refer to Appendix 1.
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1.3.2 Programming with devices outside the applicable device range
When the system is started up by using a system FD for AnA or A3H, de-
vices outside the applicable device range can be used by specifying index
qualification with the sequence program.
{1) Index gualification for devices

(a} A program example to write "100" to D8010:

E:D—IiOVP { veooo | =z l

X011

!
—— Movp | k100 | proz J same as | MovP | K100 | D8o10 |

— Index gualification (D10 + 8000 = D80 10)

(b} A program example to write D8010 data to link register WO0:

xo1|2__| MOVP | vaooo | Z }
X013 ]
—— movp | ptoz | wo J same as [ MOVP [ kso10 | wo |

— Index qualification (D10 + 8000 = D8010)

(2) Index qualification for circuit

X010 —————— — o — —_

L.—|———- Set the index qualifica- |— | Set the index qualification values for
tion value for each de- | devices X, Y, M/L/S, B, T, C, D, W,

R, and P by using a MOV instruction.

M9036 (Always ON)
—

—————— LEDA | X |}
——-l LEDC | (8) I-— ... {8)... Set the head number of the device

numbers used for setting the quali-

i LEDR |—— fication vailue.

['Make a circuit for index qualifica- | } Index qualification for circuit is done so that

outside devices are used,
(Program whose devices in the circuit are
MS036 (Always ON) specified by index qualification cannot be

[ (| LEDA [ IXEND | { created.)

+ Refer to the following manual for program
creation:
AnACPU Programming Manual {Dedi-
cated Instructions)

POINTS

(1} When a system FD for the AnA is used, bit devices can be speci-
fied for index qualification.

(2) When a system FD for the A3H is used, extension timers and
extension counters cannot be used. Bit devices (X, Y, M, L, S, and
B) cannot be specified for index gualification.
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2. SYSTEM CONFIGURATION

This section describes the applicable system configuration, cautions on the
system configuration, and component devices of the A2ASCPU.

2.1 Overall Configuration

The following figure shows a configuration when the A2ASCPU is used
independently.

m
@ @ To peripheral device

Battery(A6BAT) A2ASCPUIS I

3R

ROM cassette Main base (A1S3[ |B)

( AESMCAd—1 {ltlt(‘E
equi Wi
ERROM)

({ A2SMCA-14KP
e ui%ped with
EPROM )

Extension cable {(A1SC[ ][ |B)

Powe(tmtg:&lfpn;oduta

i

input madule (A1SX[ ][ }

—

=

Out:ut module
(ATSYLILD

Extension base
(A1S5] ]B(S1): Without a power
supply module,

(A1S6[ 1B(S1)): Equipped with a
power supply module.

!

9 Special function module

Extension cable (A1SCO] |NB)
[Buildingblock-type

LOm LI

Input medule (AX[ ][ 1) Output module (AY[ 1L 1) Fuse
Extension base
{A5{ ]B): Without a power supply module.

(A8[ 1B): Equipf;ed with a power supply

module. Power supply module Special function
(Agr ]!) module

2-1
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To A2ASCPU

AC30R4

AC300R4 v

Cable
ABPHP ABWU
Piasm_a handy sfo— gacb'oeawu S— P-ROM writer af—
graphic programmer module

¢ G | Eny oo
or "~
SWAGP-GPPAEE | (Compatible with squivalent only.)
System disk CPU(S1) or equivalent
* only.)
ASGPP
Intelligent GPP <
ROM cassotte
(A2SMCA-14KP)
A7PU L Compatible with AZACPU(S1) or
Programming unit Saquivapgnt only.) (51
RS-232C:RS- |mipe| PC/AT (IBM) of
[ 422 converter 100 % compatible
SWOIX-GPPAE,
M o ek 00 | e (Compatible with A2ACPU(S1) or equivalert only.)
AC20R4-ASPU
cable l
AC30R4-PUS p
cable —t Sfoglfmm,-ng unit | - (Compatible with AZACPU(S1) or equivalent only.)
-I—P A7PUS o ,
| Programming unit | ... {Compatible with ASHCPU or equivalent only.)

POINTI

Refer to the Operating Manual of peripheral equipment to be used for
applicable cable, printer and equipment.

2-2
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2.2 System Equipment

The following table shows the system equipment consisting of various mod-
ules and devices which can be used.

Number Current ; roved
Module | Model Description ol Inputs/ | Consumption | Remarks Srt,gndard
Outputs
PU% | besvia Jocaavia)
Number of I/O points : 512
CPU A2ASCPU Memory capacity : 64 Kbytes - 0.40 - RAM
memory
module A2ASCPU | Number of /0 points : 1024 0.40 embedded
-51 Memeory capacity : 256 Kbytes - . - UL/CSA
Al1561P [5VDC,5A 2%%3;00 VA ::)o;a::d
A1S62P (5 VDC, 3 A/24 VDC 0.6A slot for
Power power
supply — —_ — sugply of
module main
A1S83P |5VDC,5A Input 24 VDC l;:feen:iron
base.
A1SX10 |16-input 100 VAC input module (16 i:'lsputs] 0.05 —_ UL/CSA
A18X20 | 16-input 200 VAC input module 1e 0.05 —_
[6 inputs]
A18X30 |16-input 12/24 VDC, 12/24 VAC input module [16 i1nsputs] 0.05 _
A1SX40 |16-input 12/24 VDC input module [16 i1neputs] 0.05 —
g}SX40- 16-input 24 VDC input module (16 i1nsputs] 0.05 —
g;sxw- 16-input 24 VDC input module " i;%ms] 0.05 _
A1SX41 |32-input 12/24 VDC input module 182 if]%ms] 0.08 —
ms;;le g;SXM- 32-input 24 VDC input module [32 31% uts] 0.08 —
A1SX42 |64-input 12/24 VDC input module (64 i?:::uts] 0.09 — UL/CSA
é\;smz- 64-input 24 VDC input module (64 I?“; | 0-09 —
o i 32
A1SX71 | 32-input 5/12 VDC input module [32 inputs] 0.075 —
. . - 16
A1S8X80 |16-input 12/24_ VDC sink/source input module [18 inputs] 0.05 —_
Q}SXSO' 16-input 24 VDC sink/scurce input module [16 i1nsputs] 0.05 —_
g; SX80- 16-input 24 VDC input module [16 iL?auts] 0.05 —
- ; i 32
A18X81 |32-input 12/24 VDC sink/source input module [32 inputs] 0.08 —_
gésxm - |32-input 24 VDG input module (a2 ?nzputs] 0.08 _

*: Class 2 power supply specified by the UL/CSA Standard must be used.
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Number Current *
Module | Model Description of Inputs/ | Consumption | Remarks g?:;g;fg
Outputs
P DC5V(A) | DC24V(A)
A1SY10 |16-output relay contact output module (2 A) [16 oL?puts] 0.12 0.09 UL/CSA
8-point relay contact output module (2 A} 16
AISYIBA | peints independent [16 outputs) 0.24 0.075
A15Y22 | 16-output triac output module (0.6 A) (16 oL?puts] 0.27 (2%?0\(';&0) UL/CSA
8-point triac output module {1 A) 16
AISY2BA | peints independent [16 outputs] 0.11 -
16-output 12/24 VDC transistor output ‘ 16
AISY40 | odule (0.1 A) sink type [16 outputs] 0.27 0.016
32-output 12/24 VDG transistor output 32
A1SY41 | L odule (0.1 A) sink type [32 outputs] 0.50 0.0186
64-output 12/24 VDC transistor output &4
Qutput A18Y42 module (0.1 A) sink type [64 outputs] 0.93 0.018
module
16-output 12/24 VDC transistor output 18
A18Y50 module (0.5 A) sink type [16 outputs] 0.12 0.12
18-output 24 VDC transistor output module 16
A15Y80 (2 A) sink type [16 outputs] 0.12 0.015
16-output 12 VDC transistor output module 16 UL/CSA
A1SY6OE (1 A) source type [16 outputs] 0.20 0.01
8-point 5/12/24/48 VDC transister output 18
A1SYE8A module sink/source typeAll points independent|[16 outputs) 0.13 -
32-output 5/12 VDC transistor output 32
A1SYT71 module (0.016 A) sink type [32 outputs] 0.40 0.15
16-output 12/24 VDC transistor output 16
A1SY80 | yodule (0.8 A) source type 116 outputs] 0.12 0.04
32-output 12/24 VDC transistor output 2
A1SY81 module (0.1 A) source type {32 outputs) 0.50 0.018
32-input 12/24 VDC input module 32
A1SH42 |32-output 12/24 VDC transistor output [32 inputs/ | 0.50 0.008
Input/ module (0.1 A) sink type outputs]
output . . : 16
bi- |A1SX 8-input 24 VDC input module (sink type) .
?\g?i]or: 48Y18 8-output relay contact output module (2 A) [gd{‘ppu”t?]/ 0.085 | 0.045
module
8-input 24 VDC input module (sink type
A1SX 16
48Y58 8-output 12/24 VDC transistor output (8 inputs/ 0.08 0.08
madule (0.5 A} outputs]
Dynamic . Number of
h 18-, 32-, 48- and 64-point umber o
::EELIB A1842X | 415/54 VDC dynamic input module (fr?;lfé"[“‘?) 0.08 - UL/CSA
Dynamic i Number of
16-, 32-, 48-, and 64-point :
outpuy [A1942Y 112124 VDC dynamic output medule gﬁ{&‘g‘fsl 0.10 1 0.008
Sé%’:: A18G6B0 |Keep unused slots from dust. 16 {empty] - —
Number of
g‘;m‘g A1SGB2 |16-, 32-, 48-, and 64-input selectable module | set points) - —
([ ]inputs

* : Class 2 power supply specified by the UL/CSA Standard must be used.
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Number 0urrent‘ ‘; roved
Item Model Description of Inputs/ | Consumption | Remarks s‘t,:ndard
Output
P DC5V{A} DC12V{A)
Sink t
ABCON1 Soldered joint type ik e
ABCON1E Source type
40-pin ASCON2 Solderless Sink type — — —
connector I 6CON2E | attachmenttype  [source type
ABCONS Pressed joint type Sink type
AGCONSE Source type
o A1SD70 Analog output, 1 axis 48 (first half: 0.3 —
Positioning A18D71-82 |Pulse output, 2 axes vacant 16 points,| 0.8 —
module sacond half:
A1SD71-S7 E:'SZB%U;PUL 2 axes (MPG can special 32 points)) ¢ g -
The number
of aceupying
MELSECNET/ 1 15071PT32{ Master module for fiber-optics  [32/45 (special 32 points in /O
MINI-S3 data | 54 twisted-wire pair cable points/spacial 48| 0.35 — | exclusive
link module P points) mode: 32, in
extension
mode: 48
Analog I/0 Analog input: 2 channels 32 (speical 32
module A1S63ADA Analog output: 1 channel points) 0.8 -
Pulse input module with short
Pulse catch ON time 16
module A1SP80 (Pulse : min. 0.5 msec) 16-point | {16 outpuis] 0.085 -
inputs
For changing timer set
values(0.1 to 1.0 sec, 110 10
Analog timer sec, 10 to 60 sec, 60 to 600 sec) 16 UL/CSA
module A1ST60 by using volume adjustment [16 outputs) 0.055 -
knobs.
Analog timer 8 points
Interruption module for
Interruption interruption program execution 32
module A1Sie1 designation [Special 32-point] 0.057 _
{Input for interruption : 16 points})
High-speed oo .
32-bit signed binary 32
counter A1SD81 150 KBPS, 1 channel [Special 32-poing] 035 | —
2C;Everter A1564AD 41020mA/0t0 10V 82 0.4 —
module Analog 4 channels [Special 32-point]] ™
For connecting a Pt100 (3-lead 32
Temperature- | A1S62RD3 type) : - nai 0.54 -_
digitgl Temperature input: 2 channels (Spocial 32-poirt]
°m°°"‘;’lﬁreter For connecting a Pt100 (4-lead "
A1S62RD4 |type) - 0.44 —
Temperature input: 2 channels [Spocial 32-point]
D-A
4t020mA/Oto 10V 32
converter A1562DA Analog output: 2 channels [Special 32-point] 0.8 -
module
A18J71C24- | Computer link function 32 0.1
Rz RS-232C: 1 channel [Special 32-point]| *- -
Computer link and printer
Computer | A1S471C24- | r00 T8 g 32 1 ar | —
link module | PRF RS-232C: 1 channel [Special 32-poin{
A1SIT1C24- Computer link and multidrop link 3
R4 functions [Special 32-point)] O+ -
RS-422/485: 1 channel

* : Class 2 powsr supply specified by the UL/CSA Standard must be used.
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Number Current *
Itam Model Description of Inputs/ | Consumption | Remarks g’::,::;?:
Qutput
P DC5V(A) [DC12V(A}
For master or local station of 32
MELSECNET | ATSI71AP2T [ e | SECNET (Il) optical data link|[Special 32-point] 0% | —
(11} data link For master or local station of "
module A1SJ71AR21| MELSECNET () coaxial data  jeoo .5, iyl 0.0 —
link
MELSECNET For master or local station of an
/B data link A1S8J71AT21B MELSECNET/B data link system [Special 32-point] 0.66 -
module UL/CSA
Up to two 1/O modules can be ,
A1832B loaded. — —_ — &ﬂﬁlmgd
Up to three I/C modules can be extension
Main base A1S338 loaded. - - ~ | connectors :
unit A1S35B Up to five I/O modules can be . _ _ ?hn:rlis ﬁtl? the
loaded. other_gon'the
A1S38B ]L(J)zégdelght I/O modules can be . . __ |left side
Up to two 1/0 modules ¢an be Power
A1852B(S1)} || aded. — - —  |supply
A1S55B(S1) Up to five I/O modules can be _ _ _ cmaondnL:altebe
( loaded. joaded
{Power is
Extension A1S588(S1) | UP to eight 170 modules can be fsrl;p:gltiﬁg L(Jé)fges&
base unit (81} | 0aded. — — T | main bese ftoyrpg)‘l
modute.)
Up to five I/Q modules can be _ _ _ Needs a
A1865B(S1) |0 10 e
i supply
A1S68B(S1) ggé:;lght IO modules can be _ _ — | module.
For
A1SCO1B 55 mm (2.17 inch) long flat cable — — — | extension on
the right side UL/CSA
A18C038B 330 mm (11.8 inch) long — — —
i _ _ Extension
Exterfsion A1SCO7B 700 mm (27.6 inch) long — base unit
cable A18C12B 1200 mm {47.24 inch) long — — - connection UL/CSA
A1SC30B 3000 mm (118.11 inch) long — — — |cable
A1SC60B 6000 mm (236.22 inch) leng — — —
A1SCO5NB | 450 mm (17.72 inch) long Al IN, A[]JA | UL/CSA
— — — extension
A1SCO7NB | 700 mm (27.6 inch) long base cable
Needs a
g A2SMCA- 14K steps equipped with ROM . - | memory
x 14KP (directly) write
w adapter.
Memory Direct
casselte = write/read
O| A2SMCA- 14K steps equipped with 28K _ _ _ from
| 14KE ERCM (directly) peripheral UL/CSA
i devices can
be done,
Used to
partition
‘l}vﬂreigory AZSWA-28P Used for memory cassette ROMin
d - connector/EPROM 28-pin. - - - EPROM
adapter memory
casselte,
Battery ABBAT IC-RAM memory backup — — —

* : Class 2 power supply specified by the UL/CSA Standard must be used.
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Item Model Description Applicable Model
AGTBXY36 For sink type input module and sink type A1SX41(52), A18X42(S2), A15Y41,
output module (standard type) - A1SY42, A1SH42
ABTBXY54 sﬁ{pﬂ;‘:‘?ﬁ ;"(g'f:v;‘r‘:‘t’;’;g)‘“d sink type AX42(S1), AY42(S1/53/S4), AH42
Connactor/ ASTBX70 | For sink type input module (3-wire type) Q]gﬁ:_‘afs‘\z}é@(‘;’)‘f‘iﬁg'
terminal block
con;:lresion A6TBX36-E | For source type Input module (standard type) | A1SX81(S2), AX82
e ASTBY36-E E:e §ource type output module (standard A1SY81, AYS2EP
ASTBX54-E | For source type input module (2-wire type) A18X81(52), AX82
ABTBYS4-E | For source type output module {2-wire type) A15Y81, AYSB2EP
ABTBX70-E | For source type input module (3-wire type) A1881(52), AX82
ACO5TB 0.5 m (1.64 ft) for source module
AC10TB 1 m (3.28 ft) for source module ABTBXY36
AC20TB 2 m (6.56 ft) for source modusel ABTBXY54
Cabie for AC30TB 3 m (9.84 ft) for source module ABTBX70
f;’:,;}?,‘;‘f;{ock ACE0TB 5 m (16.4 ft) for source module
‘,’,f’;'c}'ﬁ?m" ACO5TB-E | 0.5 m (1.64 ft) for source module AETBX36-E
AC10TB-E 1 m (3.28 ft) for source module ABTBY36-E
AC20TB-E | 2 m (6.56 ft) for source module ABTBX54-E
AC30TB-E 3 m (9.84 ft) for source module AETBYS54-E
ACS0TB-E | 5 m (16.4 ft) for source module ABTBX70-E

I/Q cables with connectors for /O modules of 40-pin connector specifications (A1SX41,

A1SX42, A1SY41, A1SY42, etc.) or 37-pin D-sub connector specificalons (A1SX81, A1SY81) .
are avallable.

Consult the nearest Mitsubishi representative for the I/O cables with connectors.
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{1) A[ INA[ ]A extension base unit

The following table shows the modules that can be loaded to the A[ [NA
[ JA extension base units: A65B; A68B; A55B; or A58B.

For details on the specifications of each module see the appropriate

manual of the module.

POINT|

AZASCPU.

(1) All A[ INA[ JA "building block type I/O modules” are applicable to the

. Item

Model

Single-axis positioning module

AD70, AD70D

Positioning module

AD71, AD7131, AD72

Position detection module

A8iLS, As2LS

High speed counter module

AD61, ADE1S1

A-D converter module

AGBAD, A6BADS2, AG16AD, AGOMX
ASOMXR, ASBADN

Tempserature digital converter module

AG16TD, ABOMXT

D-A converter module

AB2DA, A62DAS1, AG16DAI, AB16DAY,
AB8DAV, ABBDAI

A-D/D-A converter module

AB4AD

CRT control/LCD control module

AD57, AD5781, AD58

Graphic controtier module

ADS7G, AD57GS3

Memory card, Centronics interface module

ADS59, AD59S1

Voice output module

A11VC

Computer link module

AJ71C24(S3/86/88), AJ71UC24

Intelligent interface module

ADS1E, ADS1ES3, AD51H(S3)

Terminal interface module

AJ71C21, AJ71C2181

MELSECNET/MINI (S3) data link medule

AJ71PT32, AJ71PT32-53

Data link module

AJ71AP21, AJ71AR21, AJ7T1AT21B

SUMINET interface module AJ71P41
Ethernet interface module AJ71ET71
Multidrop data link module AJ71C22
Interrupt module Ale1

Power supply module

A61P, A62P, AG3P, AG5P, AG6P, AGBP

Extension base module

AB2B, A65B, A68B, A52B, AS5B, AS8B




2. SYSTEM CONFIGURATION

(2) Peripheral devices

Item Moduls Remarks
* ABPHP
Plasma handy * SWAGP-GPPAEE: A-series GPP function system disk
graphio AGPHP-SET (Compatible with A2AGPU(S1) or squivalent only)
programmer ropal oq ¥

* SWO-GPPU: User disk {2DD)
* AC30R4: AS-422 cable (3 m (9.84 #) length)

* ABGPP

* SWAGP-GPPAEE: A-series GPP function system disk
Intelligent GPP ASGPP-SET (Compatible with AZACPU{S1) or equivalent only.)

* SWO0-GPPU: User disk {20D)

o AC30R4: RS-422 cable (3 m (9.84 ft) length)

® ABHGP (Compatible with ASHCPU or aquivalent only.)
o SW3-HGPA: A-series GPP function system disk

Handy graphic .
programmer ASHGP-SET | o SW1-HGPK: K-serios GPP function system disk
* SWO0-GPPU: User disk (2DD)
® AC30R4: RS-422 cable (3 m (9.84 ft) length)
3,3,,,""0,,,“"?, ACIOMD * Connects batween ASGPP and monitor display. (1 m (3.28 fi) length)
AC30R4 3 m (9.84 1) length
R8-422 cable [+ cts bety 1 CPU and ABGPP/AGPHP.
AC300R4 30 m {98.4 f) length
SWo-GPPU 200
User disk Used for storing user program (3.5 inch, formatted)
SWOS-USER 2HD
Cleaning disk SWO-FDC prieeyd i Used tor cleaning disk drive,
Programming ABPUE « Compatible with A2ACPU{S1) or equivalent only.
uhit
ATPU, ATPUS s Compatible with ASHCPU or equivelent only,
AC20R4-AsPY
R$-422 cable Connects between CPU and ASPUE/ATPUS. 2m/3m (6.56 1t/9.84 1) length
AC30R4-PUS
® Used for wrrlm a 'rrogram in CPU/AGPHP to ROM, or for reading a CPU
8 i rogram from
m%m writer ABWU ?c?n-panb!e with ASHCPU or equivalent.)

* Connected to CPU/AGPHP using an AC30R4/ACO3WU cable.
AC30R4, AC300R4 | Connects between CPU and AGWU. 3 m/30 m (9.84 fi/98.4 it) length

RS-422 cable

ACO3WU Connects batwesn CPU and ABWU. 0.3 m (0.99 t} length
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2.3 General Description of System Configuration

This section gives a brief general description of independent, data link,
computer and combined link systems.

The A2ASCPU may be used in the following system configurations.

(1) Independent system
System which consists of only the main base unit or of the main base
unit and extension base unit(s) which are connected by the extension
cable(s).

(2) Network system

System which allows data communication between a network of pro-
grammable controllers and I/O modules at remote locations.

(3) Computer link system
System to make data transfer between the AZASCPU and computer
(such as a personal computer) using the computer link module
AJ71UC24.

(4) Combined system

System which combines the network system and computer link system.

The system configuration, number of I/O points, /O assignment, etc. for an
independent system are described on the next page.
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(5) The following shows the system configuration, the number of input/out-
put points, and /0 number aliocation when the A2ASCPU is used as
an independent system.

Main base unit (A1538B)
0 1 2 3 4 5 6 7 ~— SlotNe.

AN

Extension cable )
£/ ¢ 00| 10}20}30|40}50 60|70
\— ""E Plto|tojtojto|to|to[to]|to
st extension £% U [OF |1F | 2F | 3F | 4F | 5F | 6F | 7F
o

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

80{80|A0|BO|CO|DOEC|FO
1 tojto|to(tojto(tojto]|tO
8F {9F | AF|BF{CF|DF|EF | FF

System configuration / Extension base unit {A1555B-81)
16

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

- F sl

HH 100]110[120|130|140/150}160[170|

tojto|lto|tojto|tolto{tol
10F|t1F[12F{13F|{14F|15FI16Fl17Fi

Nl I | g

3st extension e
stage ', Extension base unit (A1568B-S1)
./ 24 256 26 27 28 29 30 31
2
§§ 180{190{1A0{1B0/1C01 D011 EO[1FO;
:E to|to{tojtolto[to{to|to
§ 18F|19F|1AF|1BF|1 CF{1DF1EF|1FF|
o
* The above figure shows the configuration when 18-input/output modules are loaded to
each slot.
Maximum Number of
Extension Stages Three Extension Stages
Maximum number of . . .
input/output points A2ASCPU: 512 points, A2ASCPU-S1: 1024 points
Main base units A1832B, A1S33B, A1535B, A1S38B
. . A1S52B(S1), A1S55B(S1), A1S58B(S1), A1S65B(S1), A1S68B(S1), A52B, AS5B,
Extension base units A58B, A62B, A65B, A68S
Extension cables A1SCO01B, A1SC03B, A1SCO7B, A1SC128B, A1SC30B, A1SC60B, AC0EB, AC12B,

AC30B, A1SCO5NB, A1SCO7NB

{1) Only the 1st extension stage can be used when extension base units of other
types than the A1S S1 are equipped. (The S1 type and other types must not be
used together.)

(2) To use the A1S S1 type extension base unit with an A{ ]N or A[ ]A type, the latter

Notes must be equipped with the [ast extension stage, (The A[ N or A[ ]A extension base

unit cannot be connected to the A1S S1 type.)

(3) When an A1S528B (St), A15558 (S1), A1S58B (S1), A52B, A55B, or A58B is used,
a voltage of 5 VDC s suppfied from the power supply module. See Section 7.1.3,
and consider the application,

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

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

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

/0 number allocation (3) Allocate 16 input/output points to an empty slot.

(4) if the setting of extension stages has been omitted, make allocation on the
assumption that each slot is occupied with 16 input/output points as to the eight
slots of all the omitted stages.

(5) Items (2) to (4} can be changed by making “I/O allocation". For detalls, see the
ACPU Programming Manual (Fundamentals).
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2.4 Cautions on System Configurations

Described below are the modules, peripheral devices and software packages
compatible with the A2ASCPU.

2.4.1 Modules and peripheral devices
(1) 1O module
All A[ N and AJ ]A building block type I/O modules are applicable to the
A2ASCPU by loading them to the A5[ 1B and A6[ ]B extension base
units.

(2) Special function module

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

{b) Among the special function modules, the following types must not
be loaded in excess of the quantities specified below:

AD51(S3)’" AD51H(S3)2

AD51FD™ AD57G(S3)2

AJ71C22"! . . .
AJ71024({$3/56/58) "2 AJ71C24.° AJ71UC24°"- "2 | Up to 6 in total
AJ71P41" AJTIET12

A18J71C24-R2(PRF/R4)™2

Al61(81)2

A1Sl61™

> 2 Only 1
AJ71AP21"2 AJ71AP21
AJ71AT21B™

A18J71AT21B™

*1: Accessible within the device range of the ASHCPU only. (The
AJ71C24-88 is accessible within the device range of the
A2ASCPU.)

*2: Accessible within the device range of the A2ACPU only.

*3: Accessible within any device range.

The special function modules below cannot be used with the AZASCPU:

e AJ71C23

« AD57-82

e AJ71C24 (module manufactured before February 1987)

e AD51 (module manufactured before March 1987)
Check the date of manufacture with the label.
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(3) Peripheral device

(a) Use an A6WU P-ROM writer whose software version is "E" or
subsequent to it.

{b) The A6PU cannot be used.

(c} The A6WU and the A7PU are usable within the device range of the
A3HGCPU only.

Description of the label <EX.> Moduie manufactured in March 1987

H 703
-
ASWU
Software version
Hardware version
DATEH703([]1]] Month
Year (the last digit of the dominical year}

Module compatible with the ASHCPU

{4) Memory cassette

Partitioning the ROM in the A2SMCA-14KP EPROM memory cassette
using an A6GPP/A6WU/ROM writer requires an A2SWA-28P memory
write adaptor (option). (Existing AGWA-28P memory write adaptor can-
not work.)

lCautions on writing to A2SMCA-14KE EEPROM memory cassette

1) When an operation is done using the EEPROM, writing at RUN
gives the peripheral devices the message "PROGRAM BEING
TRANSFERRED", and stops the sequence program for about
two seconds after the transfer, completing writing at RUN.

If the two-second suspension of the sequence program influ-
ences the control devices, do not perform writing at RUN, but
stop the CPU to write.

2) To do writing to the EEPROM using an existing system FD,
turn OFF the EEPROM memory protect switch.
If the switch is ON, a memory protect error occurs. Writing at
RUN to the EEPROM also becomes invalid.
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2.4.2 Software packages
{1) A series system FD
Prior to using an existing system FD, set the PC type displayed on the

initial data setting screen to either of the following, and prepare a
sequence program,

e Settingto A3H ...... Available within the device range of the
{A3H-associated A3HCPU only.
system FD)}

e Sefting to A2A ...... Available within the device range of the A2A
(AnA-associated only.
system FD)

The following software packages cannot be used because the PC is
unavailable in the A3HCPU and A2ACPU types:

e SW0-GPPA, SW1-GPPA, SW2-GPPA
» SW2-HGPA

See APPENDIX 1 for applicable combinations of software packages
and peripheral devices.
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(2) Utility package

(a) The following utility packages for the AGGPP/A6PHP cannot be
used.

SW([ ]-AD57P

SW[ ]-UTLP-FNO
SW[ J-UTLP-FN1
SW[ J-UTLP-PID

The necessary character generator and canvas when using the ADS7(S1) and AD58 units
are created on peripheral devices by using the SW] ]-AD57P.

Functions same as those available with
the utility packages mentioned to the left
can be executed by using dedicated in-
structions.

Reter to the AnACPU Programming Man-
ual (Dedicated Instructions) for details.

(b) Device ranges are partially restricted when using the following utility
packages for PC/AT.

SWOIX-SAP2E

SWOIX-ADS7GPE
SW1IX-AD57GPE
SWOIX-ADS1HPE
MELSEC-MEDOC

|

Can be used in the de-
vice range equivalent to
that of A2ACPU(S1).

POINTl

Utility packages used to make access to the A2ASCPU by designating
the devices can be used in the device range equivalent to that of
A2ACPU(S1) or ABHCPU.
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3. GENERAL SPECIFICATIONS

Table 3.1 shows the common specifications of various modules used.

Table 3.1 General Specifications

Item Specifications

Qperating
ambient 0 to 55°C
temparature

Storage
ambient —20 to 76°C
temperature

Oparating
ambient 10 to 90%RH, non-condensing
humidity

Storage
ambient 10 to 90%RH, non-condensing
humidity

Frequency Acceleration Amplitude Sweep Count

Vibration Conforms to 0.075mm

i * 10 to 55Hz —_— ' 10 times
resistance JIS C 0911 {0.003 inch) *(1 octave

/minute)

55 to 150Hz 8.8 m/s? (1g)

Shock

resistance Conforms to JIS C 0912 (98 m/s? (10g) x 3 times in 3 directions)

By noise simulator of 1500Vpp noise voltage,

Noise durability 1 us noise width and 25 to 60Hz noise frequency

g::,:zfat:g 1500 VAC for 1 minute across AC external terminals and ground

voltage 500 VAC for 1 minute across DC external terminals and ground

Insulation SMq or larger by 500 VDG insulation resistance tester across

resistance AC external terminals and ground

Grounding Class 3 grounding; Ground to the panel if proper grounding is not available,
Qperating . P .

ambience Free of corrosive gases and oil mist. Dust should be minimal.

Cooling method Self-cocling

One octave marked * indicates a change from the initial frequency to double or halt
frequency. For example, any of the changes from 10Hz to 20Hz, from 20Hz to 40Hz, from
40Hz to 20Hz, and 20Hz to 10Hz are referred to as one octave.

Note: * JIS: Japanese Industrial Standard
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4. CPUMODULE

41 CPU Module Performance Specifications

This section explains the performance specitications and devices of the

A2ASCPU.

Table 4.1 Performance Specifications

Item

Performance

A2ASCPU AZASCPU-S1

=

Remarks

Controt system

Stored program, repeated operation

11O control method

Refresh method

instructions to enable partial
direct /O are avaiiable.

Programming tanguage

Language dedicated to sequence control

Combinad use of relay symbol type, logic symballc languags and
MELSAP-II{SFC) 4

Processing spead (Sequence
instruction 0.2
{1 sec/step)

Sequence

1n°s€t4ructlun 22
tnstruction [ Bagic, application
(typos} instructlgﬁ 239

Dedicated

Instruction 200

Constant scan (program start
at specified intervals)

Can be sat between 10 msec and 190 msec in 10 msec Increments

Set in speclal register
DS020.

A2SMCA-14KP/14KE {64
kbytes) can be installed.

program

Memory capacity 64 kbytes {built-in RAM) 258 kbytes {bullt-In RAM)
Main sequence

Program program Max. 14K steps

capacity Sub-sequance Absent

Set In parameters.

1/0 device points

8192 points (X/Y0 10 1FFF)

The number of points
usable In the program

The number of points which
can be used for accessibility
to 110 modules

O points 512 points {X/Y0 to 1FF) 1024 points (X/Y0 1o 3FF)
Internal relay {M) 7144 points (MO 10 M999, M2048 to M8191) Tolta:sol '18199%
oints ghat
Latch refay (L) 1048 points (L1000 to L2047) gy M, L, and S

Step relay {S)

0 point (None in the inltla state)

Range of each device can
be changed in parameters.

Link relay (B}

4096 points (B0 to BFFF)

Timer (T)

2048 points (defaults to 258 points)
« 100 mgec timer 1('l’t! to T199) .Setting range 0.1 to 3276.7 sec
+ 10 msac timer (1200 to T255}.....Setting range 0.01 to 327.67 sec
« 100 msec retentive timer ... .Setting range 0.1 to 3276.7 sac
None [n the initial state)
+ Extonsion imer ..., Set ranga with word devices
(T256 to T2047) D, W, R)

Set number of points used
and range in parameters.
{Refer to Section 4.4.1.)

Davice points

Counter (G)

1024 points {defaults to 258 points)
» Normal counter (C0 to C255) .......Count range 1 to 32767 times
o Interrupt COUNLET ....cuvensrnciss .Can be set within the range of 224
None in the initial s to G255 depending on the setting
[ e Extension counter ..o ‘...Sgt &ang? with werd davices

(C25%86 10 C1023)

Set number of points used
1 and range in parameters.
(Refer 1o Section 4.4.1.}

Data register (D)

8144 points (D0 to D5143)

Link register (W)

4098 points (W0 to WFFF)

Annunciator (F)

2048 points (FO 10 F2047)

Davice for fault detection

Fhe ragistar (R}

8192 (RO 10 RB19Y)

Set humber of points in
parameters.
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Table 4.1 Performance Specifications {(Continued)

Extension comment

Max. 3988 points (Set in units of 64 points)

Porformance
Itam Remarks
A2ASCPU ’ A2ASCPU-51

Accumulator (A) 2 points (A0, A1)
2 Index register (V, Z) 14 points {V, V1 1o V8, Z, Z1 to Z6)
g | Pointer {P) 256 points (PO to P255)
g Interrupt pointer (1) 32 points {10 to 131)
2 | special retay (M) 256 points (M9000 to MO255)

Special register {D) 256 points (D000 to D9255)
Commant Max. 4032 points (Set in units of 64 points)

Set in parameters.

Qutput mode switching at
STOP - RUN

Selectlon of re-cutput of operation state before STOP (default)/output
alter operation execution

Sat in parameters.

Self-dlagnostic functions

Watchdog timer (watchdog timer 200 msec fixed)
Memory error detection, GPU error detectlon, I/Q error detection,
battery error detectlon, etc.

Refer to Sectlon 4.2.1 for
details,

Operation mode at error
occurrencea

Stop or continue selectable

Set In parameters. {Rafer to
Section 4.4.1.)

Starting method at RUN

Inltial start (Automatic restart when "RAUN" switch is moved to ON
position at power-on, at power restoratfon after power failura)

Latch (power fallure
compensation) range

Defaults to L1000 to L2047 (Latchrangecanbe setfor L, B, T, C, D
and W relays.)

Set range in parametars.

Remote RUN/PAUSE contact

One RUN contact and one PAUSE contact can be set within the range
from X0 to X1FF (A2AS) or X3FF (A2AS-51)

Set In parameters.

Print title entry

Avallable (128 characters)

Setin paramesters.

Entry code Avallable Set in paramaters.
110 allocation Number of occupled /O polnts and unit mode! can be entered.
Step RUN Can exscutse or stop sequence program operation. Refer to Section 4.3.

Irterrupt processing

Interrupt program can be run In response {0 a signal from an Interrupt
unit or by a constant-cycle Interrupt signal.

Data link

MELSECNET(I)

Allowable momentary power
fallure time

Depends on used power supply module

Refer to Sectlon 6.1.

5 VDC internal power
consumption (A)

0.32

Weight kg {1b)

0.41 (0.9)

External dimensions mm (in)

130 % 54.5 x 93.6 (5.12 x 2.15 x 3.89)

CAUTION

When the existing system software package and peripheral devices
are used, the applicable device range is limited. Refer to Section 1.3

for details.
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4.2 Device List

The range of use of A2ASCPU devices which can be specified using an AnA
compatible system FD is shown in Table 4.2.
Note the items marked "*" in the tabie, since the range of use is restricted
when using a conventional system FD and peripherat devices.

Table 4.2 Device List

Application Range (Number of points)

"* | L | Latch relay

* | 8 | Step relay

M/L/S 0 to 8191 (8192 points)
Number of Ms + Ls + Ss = 8192 points

Device Explanation
A2ASCPU A2ASCPU-S1
rovides PC command and data from
« | % | Input external devices, e.g., pushbutton,
P salect switch, limit switch, and digital
X, Y X, Y switch.
0 to 1FF {512 points}) 0 to 3FF (1024 points) | o, ides program control result to
. external devices, e.g., solenoid,
Y | Output magnstic switch, signal light, and
digital display.
Special Predetfined auxiliary relay for special
M relay M9000 to 9255 (256 points) purpose and for use in the PC.
» Internal Auxiliary relay in the PC which cannot
relay be output directly.

Auxiliary relay in the PC which cannot
be output directly. Backed up during
power failure.

Used In the same manner as an
internal relay (M), e.g. as a relay
indicating the stage number of a step-
by-step process operation program.

* | B | Link relay

BO to BFFF (4096 points)

Internal relay for data link which
cannot be output.

May be used as an internal relay if
not set for link initial data.

* F | Annunciator

FO to F2047 (2048 points)

Used to detect a fault. When
switched on during RUN by a fault
detection program, stores &
corresponding number in special
register D.

100 msec
ti_mer

. 10 msec
T | timer

TO to T2047 (2048 points)
{(After T256, set value storage registers required)

Up timers available in 100 msec, 10
msec and 100 msec retentive types,

100 msec
ratentive
timer
Counter 0 to C1023 (1024 points)
* 1 € | |nterrupt (Interrupt counter G224 to G255 fixed. After ;‘:e‘r’:’l;";t“"s asvailable in normal and
counte‘r) C2586, set value storage registers required) pt types.
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Table 4.2 Device List (Continued)

Apptication Range (Number of points)

Davice Explanation
A2ASCPU A2AECPU-81
Data DO to DE143 (6144 points) M for storing PC dat
register p emory for storing ata.
Special ; Predefined data memory for special
register D9000 to D9255 (256 points) purpose.

Link register

WO to WFFF (4096 points)

Data register for use with data link.

File register

RO to R8191 {8192 points)

Extends data register using user
memory area.

Accumulator

A0, At (2 points)

Data register for storing the operation
results of basic and application
instructions.

Index : Used to modify devices (X, Y, M, L, B,
register V, V‘l to VG, Z, Z‘l to Zs (14 pOIntS) F, T, C, D, w' H, K, H, P).

Nesting NO to N7 (8 levels) Indicates the nesting of mastar
Pointer PO to P255 (256 points) ::gt'f:;:gr:h(%jeg‘(':"f‘g’xff Tﬁ%’_"“c“
Pointer for Indicates the destination of an

interruption

10 to 131 (32 points)

interrupt program corresponding to the
interrupt factor which has occurred.

Used to specify the timer/counter set
value, pointer number, interrupt

Decimal K-32768 to 32767 (16-bit instruction) . .
constant K-2147483648 to 2147483647 (32-bit instruction) | Pointer number, the number of bit
device digits, and basic and
application instruction values.
Hexadecimal | HO to FFFF (16-bit instruction) Used to specify the basic and
constant Ho to FFFFFFFF (32-bit instruction) applicatien instruction values.
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4.3 Function List

Refer to the following manual for the details of functions (operations,

(1)

2

(3)

program examples, etc.)

¢ ACPU Programming Manual (Fundamentals)

Refer to the operating manual for the specific peripheral device for

the operation of functions.

Functions for which reference sections are given in the table below

are explained in this manual.

Table 4.3 Function List

Function (Application)

Description

Settings and operations

Constant scan

+Program execution at fixed
intervals.
+Simple positioning

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

«The range for the constant s¢an time setting
is from 10 msec to 190 msec in units of 10
msec.

« The set value is written to
special data register D8020.

Latch (power failure backup)

retaining data at power

Continued control by
failure

+ Retains data of latched devices when
momentary power fallure occurs 20 msec or
longer, CPU s reset, or power is turned OFF.

*t,B, T, C, D and W can be latched.

*The data in the latch range is stored in the

CPU module and is backed up by the battery
in the memory cassette.

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

MELSECNET/MINI|-S3
automatic refresh

Simplification of sequence
program

]

« /0 automatic refresh communications with
the send/receive data area for partial refresh
of up to 8 AJ71PT32-53 modules are
executed.

+ Automatic refresh is executed in batch after
END processing.

«The FROM/TO instructions for input/output
used with the sequence program are not
necessary. Allocated /O devices can be
used directly for programming.

« Use automatic refresh
parameter setting of
peripheral devices.
(Refer to Section 4.4.5.)

Remote RUN/STOP

PC RUN/STOP is controlled
by an externa! device.

]

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

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

* To use a peripheral device,
use the PC test mode.

«To use a computer through
a computer link module, use
a special command.

PAUSE

«Stops GPU operation while
retaining the output (Y).

*PC RUN/PAUSE control is
externally executed.

+ PC CPU operation is stopped while retaining

the ON/OFF status of all outputs {Y).
When operation is stopped by STOP, all

[ outputs (Y) are turned OFF.

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

«To use a peripheral device,
use the PC test mode.

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

Status latch

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

+ When status latch condition is established,
status of devices sat for status latch is stored
to the extension file register in the status
latch area in the memory cassette. (Stored
data can be cleared by latch clear operation.)
Condition establishment can be set for the

* SLT instruction execution by sequence
program or for the matching of set condition
with device value.

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

Mgonitor status latch data by

« & peripheral device.
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Table 4.3 Function List (continued)

Function (Application)

Daescription

Settings and operations

Sampling trace

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

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

«Sampling trace is executed by executing a
STRA instruction by the sequence program.

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

= Monitor sampling trace
resuits by a peripheral
device,

Step run

execution condition and

Used to check program
[ operation when debugging.

|

» Sequence program operation is executed
under the following (1) to (5) conditions and
then stopped.

(1) Execution by instruction

(2) Execution by circuit block

(3) Execution by step interval and loop count
(4) Execution by loop count and break point
(S) Execution when device value is matched

+ Select step run condition by
a peripheral device, and set
for execution.

Clock

Program management by
clock data/external display
of clock data

|

« Clock built in the CPU module is operated.

» Clock data: Year, month, day, hour, minute,
second, day of the week

¢ Clock data is read and stored to D9025 to
D8028 by a clock device after sequence
program END processing when a clock data
read request MS028 is ON.

*» Clock device is backed up by the battery in
the memory cassetts.

» Sot data to D9025 to D028
by a peripheral device, and
turn ON M9025 to write
clock data to the clock
device.

* Use the sequence program
to write to the clock device
(dedicated instructions can
be used).

LED display priority

[ Changes display priority/ ]
display cancel

« Display pricrity is changed/canceled for
errors except the errors which stop aperation
and default display items of the LED display.

+ Use the sequence program
to write priority/display
cancel data to D9038 and
Dg039.

Self diagnosis

detection, preventive

[ CPU operation fault }
maintenance

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

*Stores error code corresponding to the self
diagnosis items.

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

Read error codes by
peripheral device and
perform troubleshooting.
{Refer to Ssction 4,3.1.)
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4.3.1 Self-Diagnosis
The self-diagnosis function permits the CPU to detect its own errors.

{1} Self- diagnosis is carried out when the PC power supply is turned on
and when an error occurs while the PC is in the RUN state, if the
CPU detects an error, it displays the error and stops operation to pre-
vent faulty PC operation.

(2} The A2ASCPU stores the last occurring error in the error code area
(special register D9008). Then it stores detailed error code in special
register D9091.

(3) Even when the power has been turned OFF, the most recent error in-
formation of up to 16 error occurrences is stored due to battery
backup. With an A2ASCPU compatible system FD, error data on up
to 16 error occurrences can be confimed with a peripheral device.
Use the "latch clear” function of the CPU module to reset {(all clear)
stored error infomation. The content of error information is shown be-

low.

(a) Cccurrence time : Year, month, date, hour, minute, second
{clock data)

{b) Error code : Content of special register D9008

{c) Detaited error code : Content of special register D9091

(d) Error step and faulty: Content of special registers D9010,
module loading D9000, and D9002
address

(4} The PC may operate in one of two modes when an error is detected
by the self-diagnosis function. in the stop mode, PC operation is
stopped when the error is detected; in the continue mode, PC opera-
tion is continued. In the continue mode, however, parameters can be
set to cause opetaion to stop if specified errors oceur.

{a) Operation stops and all outputs (Y) turn off immediately the self-
diagnosis function detedts an error whch stops PC operation.

(b} If the self-diagnosis function detects an error at which PC opera-
tion continues, the par of the program where the error was de-
tected is skipped and the rest of the program esecuted.

If an I/0 module verify error is detected, operation is continued with
the O addresses at the time the error occurred. Any detected error
is stored in a special relay (M) or special register (D).

in the continue mode, in particular, the program shouid read the
details of the error and take appropriate action to prevent fanlty PC
and machine operation.

Explanations of the errors detected by the self-diagnosis function
are listed in Table 4.4.
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(1) The display priority of LED display messages can be changed when the CPU is in
operation mode. (The error code is stored in special register.)
(2) The fuse blow, VO verify and battery check are not checked when M9084 is on.

{The error code is not stored in special register.)

Table 4.4 Self-Diagnosis List

"RUN" Error
. : ; e CPU LED Disptay
Diagnosis Diagnosis Timing LED code
Status | gratus Message (D9008)
Instruction code When the corresponding INSTRCT. CODE 10
check instruction is executed ERR.
When power is switched on
Parameter setting %ggﬁ?ﬁfg}fgdmﬁg m PARAMETER 11
check STOP/PAUSE to RUN/ STEP- ERROR
RUN
When M9056 or M9057 is
switched on
m‘;trEuri?on When switched from mSSSING END 12
STOP/PAUSE to RUN/STEP- :
Memory RUN
Stop Flicker
error When CJ, SCJ, JMP,
CALL(P), FOR and NEXT
Instruction instruction is executed CAN'T EXECUTE 13
execution disable When switched from (P}
STOP/PAUSE to RUN/STEP-
RUN
When switched from
Format {CHK CHK FCRMAT
instruction) check ?'B%P/PAUSE to RUN/STEP- ERR. 14
When interrupt occurs
Instruction When switched from CAN'T EXECUTE 15
execution disable STOP/PAUSE to RUN/STEP- n
RUN
When power is switched on
or reset performed
RAM check When M9084 is switched on RAM ERROR 20
during STOP
Operation circuit When power is switched on OPE. CIRCUIT 21
CPU check or reset performed . ERR.
error —— S Stop Flicker
atchdog error en instruction is
check executed WDT ERROR 22
END instruction When END instruction is
unexecution executed END NOT ERROR 24
Main CPU check At any time MAIN CPU DOWN 26
When END instruction is Stop Flicker
1/0 module verify executed UNIT VERIFY a1
*1: default: STOP (Not checked when M&084 ERR.
1o or M90%84 is on)
error When END instruction is
Fuse blow exscuted FUSE BREAK a2
*1: default: RUN {Not checked when M9084 OFF.
or M 9094 is on) Run On

*1: Can be changed by parameter setting on peripheral devices.
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MELSEC-A
Table 4.4 Self-Diagnosis List (Continued)
"RUN" Error
CPU LED Display
Diagnosis Diagnosis Timing LED code
Status Status Message (D9008)
When FROM, TO instruction CONTROL-BUS
Control bus check is executed ERR. 40
Special function When FROM, TO Instruction
unit error Is executed SP. UNIT DOWN 41
When power is switched on
or reset performed
Link module error When switched from 'ém;(oUHNIT 42
STOP/PAUSE to RUN/STEP- | Stop Flicker
RUN
Special | VO interruption When interrupt occurs I/0 INT. ERROR 43
function | ©mor
:1:::1 le When power is switched on
Special function or reset performed SP. UNIT LAY
module When switched from ERh ' 44
assignment STOP/PAUSE to RUN/STEP- :
RUN
Special function Stop Flicke,
module error ggﬁg;’?&m TO instruction SP. UNIT ERR. 46
*1: default: STOP Run On
When power is switched on
or reset performed
t:r:grparameter When switched from Run On IELEJA(OP;‘HA' 47
STOP/PAUSE to RUN/STEP-
RUN
Batter At any time
error 4 Battery low (Not checked When M3084 Run On BATTERY ERROR 70
is on}
: Stop Flicker OPERATION
Operation check error When the corresponding ERROR 50
*1: default: RUN instruction is executed
*2 "<CHIG>
RUN ON ERROR[ [

*1: Can be changed by parameter setting on peripheral devices.

*2: An error only occurs when a CHK Instruction is indicated with a 3-digit code.
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4.4 Parameter Setting Range

Parameter setting ranges, user memory allocation contents, I/0 device allo-
cation method and automatic refresh of MELSECNET/MINI-S3 are explained
in this section.

4.4.1 Parameter setting range list
Parameter setting involves specifying various PC functions and device
ranges as well as allocating the user memory in the memory cassette.
The set data is stored in the parameter memory area (the first 3 Kbytes of
the user memory area).
As given in the table below, default values can be used as they are set with
parameter data. Setting ranges shown here can be changed by the peripheral
device according to their purpose.
Table 4.5 Parameter Setting Range List
Setting Type Remarks (Refer to
Appendix 1.)
[zfaafﬁ::t [When existing
Item A2ASCPU A2ASCPU-81 software package is
used.]
Main sequence program 6K steps 110 14K steps « Usable with PC type
capacity P (1K stop = in units of 2 Kbytes) A2A or A3H
- : : T » Usable with PC type
File register _ 0 to 8K points {1K point = in units of 2 Kbytes) AZA or A3H

Extension file register

1 block = 16 Kbytes

(Block setting for block Nos. 1 to 8 and 10 to
vacant memory area)

[Automatically set to vacant memory area by file
register setting.]

¢ Usable with PC type
AZA Unusable with PC
type ASH

Comment capacity

0 to 4032 points (in units of 64 points = in units of
1 Kbyte)}

{1 Kbyte memory arsa is added by setting a
comment capacity.}

« Usable with PC type
A2A or ASH

Extension comment
capacity

0 to 3968 points (in units of 64 points = in units of
1 Kbyte}

e Usable with PC type
AZA Unusable with PC
type A3H

Status latch

Sampling trace

Paramseter setting is not provided.

Set the device and the resultant destination
extension file register by the status latch
and sampling trace modes. Refer to ACPU
Programming Manua! (Fundamentals).

¢ Usable with PC type
AZA inthe A2A's
device range.

* Set memory capacity
with PC type A3H in the
A3H's device range.
{Refer to ACPU
Programming Manual.}

4-10
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Table 4.5 Parameter Seiting Range List (Continued)

Type Remarks (Refer to
Setting Appendix 1)
t{,‘:[':." [When existing
Item A2ASCPU A2ASCPU-S1 software package is
used.)
HB’;" relay BO to BFFF (in units of 1 point)
Setting of . TO to T255 (in units of 1 point) + Usable with PC t
teh D O [Timer (T} e Only for |T256 to T2047 (in units of 1 point) AsA I the A2aeT
(power o © Coats " [cotocass (in uniits of 1 point) device range
faflure ounter {C} . » Usable with PC type
compensa- . a?'soet?'nters C256 to C1023 (in units of 1 point) A3H in the A3H's
tion) range |Data : device range
reglster (D) Do to DE143 (in units of 1 point)
Link : .
register (W) WO to WFFF (in units of 1 point)
MO to
M999 ;
Setting of M2048 to * Lisablo with P type
internal refay (M), Ma191 M/L/S 0 to 8181 (M, L, S are serial numbers) « Usabla with PC type
latch relay (L), L1000 to A3H in the A3H's
step relay (S) 1.2047 device range
Absent for
s
100 ms:
TO to T189 |« 256 points of 100 ms, 10 ms, and retentive timers |
TO to T255 |10 ms: (in units of 8 points) Usable wiih PC type
T200 to « Timers have serial numbers.
Setting of T2s55
timer e 1792 points of 100 ms, 10 ms, and retentive
T256 to timers (in units of 16 points) « Usable with PC type
12047 S » Timers have serial numbers. A2A Unusable with PC
» Setting devices ... D, R, W (Set values for the type A3H
points exceeding 256 points)
Interrupt « Set whether or not an interrupt counter (C224 to .
counter —_— C255) is allocated for every point of the interrupt ¢ gzsib‘l,? x:litli-ll PC type
Setting of setting pointer,
counter Number of | 256 points [« 0 to 1024 points (in units of 16 points) « Usable with PC type
used points (Coto » Setting devices ... D, R, W (Set values for the AZA Unusable with PC
po C255) points exceeding 256 points) type A3H

1O number allocation

¢ 0 to 64 points {in units of 16 points)
........ Input module/output module Special
function module/vacant slot
« Module type can be entered.

¢ Usable with PC type
A2A or A3H PC type
A3H cannot be
registered.

Setting of remote
RUN/PAUSE contact

» X0 to X1FF (A2AS), X0 to X3FF (A2AS-S1) (1
point for each of run and pause contacts.)

+ Setting of only pause contact cannot be
performed.

» Usable with PC type~
A2A or A3H in the X's
device range
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Table 4.5 Parameter Setting Range List (Continued)

Type Remarks {(Refor to
Setting Detault (\ezg:ngt'lxs:i#g
Item Value A2ACPU A2ASCPU-S1 software package is
used.)
Fuse blown | Continuatien
1/C verity
Sto
QOperation error P
. " ith PC t
error
Special
function
unit check Stop
error
Operation
: status :
511;3: — RUN display prior to Output before stop or after operation execution * g;ibé? ‘Kgg PC type
stop is re-
output

Print title entry

* 128 characters

« Usable with PC types
AZA or ABH

Keyword entry

* Max. 6 digits in hexadecimal (0 to &, A to F)

+ Usable with PC type
A2A and A3H

MELSEC
NET Il tink
range
setting

Number of
link
stations

Input/output
(X7Y)

Link relay
(8)

Link
register (W)

+ 0 to 64 stations

X/Y0 to tFF
(in units of 16 points)

X/Y0 to 3FF
{in units of 16 points}

+ B0 to BFFF (in units of 16 points)

* W0 to WFFF (in units of 1 point)

¢ Usable with PC type
AZA

» Unusable with PC type
A3H, however, usable
in the range ot
MELSECNET (BWO to
3FF).

MELSECNET/MINI,
MELSECNET/MINI-S3
link range setting

Number of support units: 0 to 8 units

Head IO number: 0 to 1F0 (A2AS), Q{to 3F0 (A2AS-
81) {in units of 10"}

Name entry: MINI, MiNI-S3

Send/receive data: X, M, L, B, T, C, D, W, R, Ab-
sent (bit devices in units of 16
points)

Number of retries: 0 to 32 times

FROM/TQ response specification: Link priority,
CPU priority

Faulty station data clear specification: Retain/clear

Faulty station detection: M, L., B, 7, C, D, W, R,
Absent (bit devices in units
of 16 points)

Error number: T, C, D, W, R

Total number of remote stations: 0 to 64 stations

Send status setting at line error:

Test message, OFF data, retention (send data)

o Usable with PC type
A2A.

¢ Unusable with PC type
A3H

4-12
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e M ELSEC-A

4.4.2 User memory assignment

The memory areas of the built-in RAM and the memory cassette are assigned
according to the parameter settings of the peripheral devices.

The parameters can be used only with the defaults, however, assign an
memory area to them for effective use of the memory.

Only the memory areas to be assigned to the upgraded functions are different
from those of the A1SCPU.

(1) Memory assignment without parameter settings (defaults)

(a) When no parameters are set, 16-Kbyte defaults are automatically
assigned to the memory areas of the built-in RAM or ROM. The
area for the sequence program is 6K steps or less, and empty areas
are treated as unused.

(RAM setting) (ROM/EEPROM setting)
Parameter area Parameter area
( (3 Kbytes) ( {3 Kbytes) W
T/C set values atea T/C set values area
(1 Kbﬁe) i6 Kbyles (1 Kbyte) > 16 Kbytes
RAM ng'r;q:reenace ROM Main sequence
mon ¥ Y\ (6K steps = 12 memory X | fek steps = 12
area
Kbytes) Kbytes) J
{Unused) {Unused)
\ \
f
RAM
memory 1 {Unused)
area
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{2) Memory area assignment with memory settings
(a) When the built-in RAM and an A2SMCA-14KE are used
The memory areas are assigned as follows when the built-in RAM
and an A2SMCA-14KE are used:
1) A2ASCPU (when the built-in RAM memory capacity is 64
Khytes)
Parameter area | ..... 3 Kbytes
- T/C set values area | ..... 1 Kbytes
(B) Main program area [ Set by the 1K step (2 Kbytes) between 1K step
(ladder + SFC}y | """°° and 14K steps (2 to 28 Kbytes),
Extension comment [Set by the 64 peints (1 Kbyte) between O point
Max. 64 area [t and 3968 points (0.2 to 63 Kbytes).
:‘5”“’5 Exten- | Block No.3
*o sion file 1 block = 16 Kbytes
23 |rogister | Block No2 | - 20T Hoe
area Block No.1
. ; Set by the 1K point (2 Kbytes) between OK point
© File rogister area | ..... [ and 8K points {0 to 16 Kbytes).
Set by the 64 points (1 Kbyte) between 0 point
Commentarea ... [ and 4032 points (0.2 to 64 Kbytes).
2) A2ASCPU-S1 (When the built-in RAM memory capacity is 256
Kbytes)
Parameter area .. 3 Kbytes
* T/C set values area .. 1 Kbytes
(B) Main program area [Set by the 1K step (2 Kbytes) between 1K step
{ladder + SFC) “"Land 14K steps (2 1o 28 Kbytes),
" Extension comment [ Set by the 64 points (1 Kbyte) between 0 point
Max. 144 area |'7" and 3968 points (0.2 to 63 Kbytes).
Kbytes Block No.8
(A) Exten-
*2 sion file to .1 1 block = 16 Kbytes
Max. 256 *3 register |Block No.2 [ Max. 8 blocks
Kbytes area
Block No.1
y : Set by the 1K paint (2 Kbytes) between 0K point
©) File register area [and 8K points (0 to 16 Kbytes).
Set by the 64 points (1 Kbyte) between 0 point
Comment area : [and 4032 points (0.2 to 64 Kbytes).
Exten- |Block No.16
sion file to 1 block = 16 Kbytes
register Max. 7 blocks
area Block No,10

4-14
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*1 For using an A2SMCA-14KE, this area can be used as
ROM. Even so, the capacities of the extension comment,
extension file register, file register and comment areas
cannot be increased.

*2 Calculation of the number of available blocks in the
extension file register area

(A) - (B) - (C) Kbytes n
16 B

The integer of n represents the number of available blocks
between block No.1 and No.8.

*3 in the sampling trace and status latch data storage areas,
the extension file register block numbers are specified on-line.

*4 In setting extension comments, the memory capacity can be
set up to 144 Kbytes plus extension comments {max. 63
Kbytes).

If the total memory capacity is over 144 Kbytes, the extension
comments are stored in the extension file register area
starting from block No.10. Once the extension comments
have been stored in the blocks from No.10, the area indicated
by *4 will turn into an empty area reserved for calculating the
number of available blocks in the extension file register area
with blocks No.1 to No.8.

If the total memory capacity set in parameters is over 64 Kbytes when an A2ASCPU (the
bulit-in RAM memory capacity is 64 Kbytes) and an attempt at writing is made, the
message "CAPACITY EXCEEDED. WRITING IMPOSSIBLE" will appear. Set parameters
so that the total memory capacity will not be over 64 Kbytes.
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(b} When an A2SMCA-14KP is used

When an A2SMCA-14KP is used, the memory areas are assigned
as shown below:

1) A2ASCPU (when the built-in RAM memory capacity is 64

Kbytes)
Built-in RAM A2SMCA-14KP
memory area memory area
: ___________ : Parameter area  |..... 3 Kbytes
< | a:ed T/C set values area | ..... 1 Kbytes
| oM/ e proggamsrea|.....[Botwaen 1K stop and 14

steps (2 to 28 Kbyte é

Extension comment Se! by the 64 points {1 Kbyte
(B} { area [betweyeno ongt and stgo?ms

(0.2 to 63 Kbytes).

Exten- |Block No.4
*2 ] | sion file 1 block = 18 Kbytes
gﬁfx' .3 register to ...............................[Max-4blocks
Kbytes area Block No.1

A . : Set by the 1K point (2 Kbytes
(A) File registerarea | ........ciiiiiiiiaiiiiiiniiannas [betweyen 0K pcﬁnt ar$d 8Ky|;0|r)tts
(C} 0 to 16 Kbytes).
ot by the 64 pomts {1 Kbyte)
Comment areéa | ......ociiiiiiiiier i between O point and 4032 pomts
{0.2 to 64 Kbytes).

2) A2ASCPU-81 {when the built-in RAM memory capacity is 256

Kbytes)
Built-in RAM A2SMCA-14KP
memory area memory area
( : E Parameterarea  |..... 3 Kbytes
o 4 [ ::"d T/C set values area | .....1 Kbytes
I I Mai Set by the 1K step (2 Kb tes)
| LROM/ msaar 23Ger"®® |- [ botwsen 1K step and 14K
‘ R .
. Extensi t e e ints )
(B} { 4 arxegnsu)n L [betweyen Q o;ﬁ?and gsaypo"“s
. {0.2 to 63 Kbytes).
£ Block No.8
Max. *2 si);t:?i]e to 1 block = 16 Kbytes
Mo 12 |sion fl e [ R
Koytes arga Block No.2
Max. |(A) Block No.1
256
] X Set by the 1K point (2 Kbytes
Kbytes Fileregisterarea | ........iiiiiiininnnincnninnrnns [betweyen 0K pcﬁnt an(d gK’go.,},s
(C) 0to 16 Kb fBS
ot by the 64 po:nts {1 Kbyte)
COMMBNt @r8& | v.eer e i iirrraar s ar st aaae s batween 0 point and 4032 polnts
{0.2 to 64 Kbytes).
Exten- |Block No.16]
sion file 10 | Bererrnetniarananaae e 1 block = 16 Kbytes
registar [Max. 7 blocks
area Block No.10

*1 For using an A2ZSMCA-14KP, this area can be used as
ROM. By using the area in such a way, the capacities of the
extension comment, extension file register, file register and
comment areas can be increased.

For details of *2 to *4, see (a).
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MELSEC-A

[POINT|

Functions using extension file registers and area reserving timing
The following describes the functions that use extension file registers,

area reserving timing and area reserving priority.

Functions using extension file registers and area reserving timing

Area
Function Using Extension
Area Reserving Timing Reserving
File Registers Priority
When writing parameters for
Extension comment setting the extension comment 1
area capacity to the CPU.
When writing parameters for
SFC work area setting the microcomputer 2
capacity to the CPU.
; When setting and writing
82:“23 in;ifgz ct;.ace trace/latch data storage 3
register numbers to the CPU.
Check whether the
corresponding block numbers
ﬁgﬂg{?&me register access are set and accessible when 4
h : executing instructions or
Access via computsr link making access via computer
link.

The SFC program work area uses block No. 2 of the default extension

file register.

The work area may not be reserved when parameter settings or exten-

sion comments are stored in block No.10.
For details, see the MELSAP-I{ Programming Manual.
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MELSEC-A

4.4.3 Timer and counter setting ranges
(1} Timer seiting range

{a) Default values of the timer setting range are shown below.

Number of timer points : 256 points
100 msec timer :TO to T199
10 msec timer : T200 to T255
Retentive timer : Absent

{b) Default values when setting the number of used timer points to 257
or more are shown helow.

TO to T199 1 100 msec timer
T200 to T255 : 10 msec timer
T256 to T2047 : 100 msec timer

(¢} Timer types can be set as required by serial numbers in units of 8
points in the range of T0 to T255 and in units of 16 points in the
range of T256 to T2047.

(d) The number of points used for the timer can be set as the number
of timer points actually used in the sequence program. (Setting to
0 or multiples of 8 is possible.)

By setting to the number of timer points actually used, timer proc-
essing time after the END instruction can be shortened.

(e) Timer set values of TO to T255 can be specified by constants or

word devices; however, timer set values of T256 to T2047 should
be specified by word device (D,W,R).
The timer set value cannot be specified by a constant.
Any required device must be allocated in parameter settings to
word devices (D,W,R) to be used for storing timer set value of tim-
ers T256 to T2047.

{2) Counter setting range

{(a) Default values of the counter setting range are shown below.

Number of counter points : 256 points
Normal counter :C0to G255
Interrupt counter 1 Absent

(b) Default values when setting the number of used counter points to
256 or more are shown below.

C0 to C255 : Normal counter
C256 10 Ci024 : Normal counter

4-18
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{¢) The counters which can be set as interrupt counters are within the
range of C224 to £255. Counters outside this range cannot be set
as interrupt counters,

Set interrupt counters in units of 1 point in the range of C224 to
€255 using parameters.

Counters of C224 to C255 which are not set for interrupt counters
¢an be used as normal counters.

Interrupt counters in the A2ASCPU count the number of inter-
rupts 10 to 131,

Interrupt counters G224 to C255 are allocated to interrupt point-
ers 10 to 131 as shown below.

Interrupt Interrupt interrupt Interrupt interrupt Interrupt Interrupt Interrupt

Pointer Counter Pointer Counter Pointer Counter .Pointer Counter
1o C224 18 c232 R C240 124 C248
" Cc225 19 C233 117 Caa1 125 C249
12 c22¢ 110 C234 18 Cc242 126 cas0
13 G227 1 C235 19 C243 127 C251
14 ca2s 112 c236 120 C244 28 cas52
IS c229 13 c237 121 C245 12¢ c253
16 C230 114 C23s 122 C246 130 C254
17 c231 15 C239 123 C247 131 C255

(d) The number of used counter points can be set as the actual number
of counter points used in the sequence program. (Can be set to 0
points.)

By setting the actual number of counter points to be used, counter
processing time after the END instruction can be shortened.

(e) Counter set values of C0 to C255 ¢an be specified by constants or
word devices; however, counter set values of 256 to C1023 should
be specified by word device (D,W,R).
The counter set value cannot be specified by a constant.
Word devices to be used for storing set value counters C256 to
€1023 must be allocated in parameter settings.

POINTl

When the number of timer points is set to 257 or over or the number of
counter points to 256 or over, the set value storage devices (D, R and
W) specified when the number of timer and counter points to be used
were set are automatically set in serial numbers.

<EX.»

When the set number of timer points is 512 and the set value storage
device is D1000, the D devices (D1000 to D1255) wiil be given serial
numbers and used for storing the set values for the 256 timers from
T256 to T511.




4. CPU MODULE

4.4.4 MELSECNET/MINI-S3 automatic refresh

(1) To execute automatic communications with the batch refresh send/re-
ceive data buffer area of the A1SJ71PT32-S3/AJ71PT32-53 master
module, set automatic refresh for MELSECNET/MINI-S3 by using the
peripheral device's parameter to write the setting to the A2ZASCPLU.
When an error occurs in the MINI-S3, the error contents are automat-
ically read out.

(2} The I/O devices allocated for send/receive operations by automatic
refresh can be used to create a sequence program without modifica-
tions. (FROM/TO instructions are not necessary.)

POINTS

(1} Parameter setting for automatic refresh can be used to set up to 8
master modules, so that up to 8 modules can be handled with auto-
matic refresh processing.

When 9 or more modules are used, use sequence program
FROM/TO instructions.

(2) Automatic refresh is disabled with send/receive data for the partial
refresh IO modules and send/receive data for remote terminal
module numbers 1 to 14. Use FROM/TO instructions to handle such
data. However, the following remote terminal units are partly
intended for automatic refresh;

« AJ3SPTF-R2 RS-232C interface unit
e AJ35PT-OPB-M1-53 operation box
e AJ35T-OPB-P1-83 operation box

{3) The CPU automatically turns ON the link communications start
signal Y(n+18) or Y{n+28) for the master modules set with automatic
refresh. it is not necessary to turn the signal ON by using the
sequence program.

{4) Automatic refresh of I/O data is processed in batch after the END
instruction execution.
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(3) The parameter setting items, setting ranges, and contents for auto-
matic refresh are as given in the table below.

Perform parameter setting the number of times equal to the number
of A1SJ71PT32-83/AJ71PT32-S3 master modules.

Table 4.6 Automatic Refresh Parameter Setting Ranges, Items, and Contents

No. ltem

Setting range

Description

Number of
master modules

1 to 8 modules

« Set the total number of used master units.

stations

Head /O . « Set the head /O number with which the master unit
2 number IO points of CPU is installed.
« MINI ... for [/Q dedicated mode (32 peoints occupied)
3 Name entry * MINI or MINI-S8 « MINI-S3 ... for extension mode (48 points occupied)
« Set only when MINI is used.
4 ::’r;ﬂtgli%ber of 0 to 64 stations « This setting is not necessary when MIN!I-S3 is used

since the number of the initial ROM of the master
modules is effective. (lgnored when set.)

5 Recsive data
storage device

X

M, L, B, T,C D WR,
absent (bit devices in units
of 16 points)

oY

+ Set the devices to stors batch refresh send/receive
data.

» Set the head device number.

» The area equal to the number of stations beginning
with the head device is occupied as the automatic
refresh area. (& points/station x 64 stations = 512

Send data points .... bit devices)
6 ; «ML,BTCDWR, + Use of X/Y for remote )/O range is recommended.
storage device absent (bit devices in units 9 m
of 16 points}
« Set the number of retries to be made when a
7 Number of 0 to 32 times communication error occurs,
retries ¢ Error is not output when communication is restarted
within the set number of the retries.
(1) Link priority .., Priority Is given to the MINI-S3 link
access
FROM/TO instructions are kept
walting during link access.
+ Refreshed receive data can be read at the same
timing.
« Max. waiting time (0.3 msec + 0.2 msec x number of
FROM/TO Link priority, CPU priority partial refresh stations) for FROM/TQ instructions
8 response {Select the access to the will be provided.
specification master unit buffer memory.)

(2) CPU priority ... Priority is given to CPU's
FROM/TO instruction access.
This access interrupts in the link
access.
» Depending on timing, received data being refreshed
may be read out.
» No waiting time for FROM/TO instructions.
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Table 4.6 Automatic Refresh Parameter Setting Ranges, ltems, and Contents (Continued)

No. Items Setting range Description
9 s:?;tgl:::non Retain/clear sRetain ... Retains data for batch/partial refresh.
specification {receive data) «Clear ... All points set to OFF,
; ML BTC, D WR, = Set the head device to store faulty station detection
10 ::,:'elgis:]am" absent {bit devices In units data.
of 16 points) »MINI ... 4 words, MINI-S3 ... 5 words are occupied.

« Set the head device to store error code when an

error occurs,
11| Error number T.C.D, W, R «MINI ... 1 word, MINI-S3 ... (1 + number of remote

terminals) words

» Sending test message

Line error check | o Sending OFF data =Set the data communications methed to check

12 setting (line f it .
. ault sition when an line error occurs.
error) »Sending data immediately y po

before a line error
occurrence

PO!NTS]

(1) Reter to the following manual for details of MELSECNET/MINI-S3.

» AJ71PT32-S3 MELSECNET/MINI-S3 Master Module User's
Manual

= A1SJ71PT32-S3 MELSECNET/MINI-S3 Master Module User's
Manual.

(2) Refer to the operating manuals of the peripheral devices for
parameter setting methods.
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45 Operation Processing Methods

This section describes A2ASCPU operation processing.

4.5.1 Stored program repeat operations system

This A2ASCPU operation processing method is a stored program repeat
operations system. This is shown in Fig. 4.2.

(1) Stored program system

(a) The user program system for executing operations is stored in the
CPU memory areas in the PC. In operation execution, instructions
in the stored program are serially read to the CPU and, according
to the execution results of these instructions, the status of each
device is controlled.

(b) The stored program system is a system of storing the user program
to CPU memory areas in advance.

(2) Repeat operations system

(a) The PC executes the program stored in CPU memory areas in order
from step 0 to the END (FEND) instruction. After End (FEND)
instruction execution, the present values of the timer and counter
are updated, internal processing such as self-diagnostic check are
executed, and the program is returned to step 0.

The system which repeatediy executes this series of processing is
referred to as the repeat operations system.

LOperation processing ]

I Initial processing '

Output refresh processing

[

Input refresh processing

l

Sequence program
operation processing

Step 0
to

END (FEND} instruction

l

END processing

Repeated operation processing

Fig.4.1 Repeated Operation Processing
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4.5.2 Initial processing
Initial processing starts the sequence program operation. Initial processing
is carried out when the PC CPU power supply is turned on or when the RESET
switch of the PC CPU is pressed. The following processes are executed
during initial processing.

The initial processing time is 2 to 3 seconds, depending on system configu-
ration.

{1} 1/O modules initialization

Resets and initializes the 1/0 modules.
{2) Data memory clear

(a) Clears the data memory unlatched.

The latched data memory area is set with a single parameter from
the peripheral device.

{b) Clears Y if Y corresponding to the areas occupied by input modules
and not occupied by any module are used as internal relays M.

(3) Link parameter setting
When the A2ASCPU is used as the master station in MELSEC-
NET(l1}, set the link parameter data to the data link module to initiate
data link.

(4} /O address allocation

Allocates l/O addresses to the /O modules loaded on the base unit.
For further details, see Section 4.8.1,

{5} 170 modules data entry

Enters the types of I/O modules loaded on the base unit.
IO module data is used to verify the I/O modules.

(6) Self-diagnosis

The PC CPU conducts self-checks when it is powered up or reset.
For details, see Section 4.3.1.
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4.5.3 END processing
Returns the PC CPU to step 0 in the repeated operation processing.

The following processing are performed after the [END] (FEND) instruction
is executed.

(1) Self-diagnosis
Checks for fuse blown, IO modules verify error, battery power reduc-
tion, etc.
For further details, see Section 4.3.1.
(2) Timer/counter processing.
Updates timer/counter present vaiues and contact status.

(3) Constant scan processing

Allows the repeated operation processing to be initiated after the
specified constant scan time (set to special data register D9020).

(4) Data communication processing with data access unit
Data transfer is executed between PC CPU and data access unit
when data transfer is requested by a data access unit such as com-
puter link module.

(5) Link refresh processing
Executed when a link refresh request is made by a link module.

(6) Sampling trace processing

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

(7) RUN/STOP switch position check

Changes the PC CPU operating status in accordance with the .
RUN/STOP switch position.

For transition processing to the RUN, STOP, PAUSE and STEP-RUN

actions, see Section 4,55,
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4.5.4 Operation processing at momentary power failure occurrence

MELSEC-A

The PC CPU detects any momentary power failure when the input line voltage

to the power supply module falls below the defined value.

When the PC CPU detects any momentary power failure, the following

operations will be executed.
(1) Momentary power failure within 20 msec
(a) The operation processing is stopped with the output retained.

(b} The operation processing is resumed when normal status is
restored.

{c} The watchdog timer (WDT)} keeps timing while the operation is at
a stop.
For example, if 2 momentary power failure of 15 msec occurs
when the scan time is 190 msec, a watchdog timer error (200
msec) resuits.

Momaentary power failure occurence

Power recovery
END 0 / END END
F — ]
—“——"‘ The A2ASCPU stops operation,

Fig. 4.2 Operation Processing at Occutrence of
Momentary Power Failure

(2) When a momentary power failure exceeds allowable momentary
power failure time

The PC CPU is reset to the initial start state.

This state allows operation processing which is the same as that
when the power is turned ON or the CPU is reset by using the reset
switch.

The momentary powsr failure time Is different depends on used power supply module.
Refer to section §.1.1,
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46 RUN, STOP, PAUSE, STEP-RUN Operation Processing

The PC CPU is operated in the RUN, STOP, PAUSE and STEP-RUN states
as described helow.

The following describes the PC CPU operation processing in specific opera-
tion states.

(1) RUN operation processing

(a) RUN indicates repeated operation of the sequence program in order
of step 0 to END(FEND} instruction,

{b} When the CPU enters the RUN state, the output state saved at the
time of STOP is output according to the STOP — RUN output mode
setting made with parameters.

(c) The processing time required until the sequence program operation
starts after STOP to RUN switching is usually 1 to 3 seconds
including a little variation due to the system configuration.

(d) The processing mentioned in (6) is repeated until the RUN state is
switched to another state.

(2) STOP operation processing

(a) STOP indicates a stop of the sequence program operation by using
the RUN/STOP switch or remote STOP (see Section 4.3).

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

{c) The processing mentioned in (8) is repeated until the STOP state
is switched to another state.

(3) PAUSE operation processing

(a) PAUSE indicates a stop of the sequence program operation with the
output and data memory status retained (see Section 4.3}.

{b) The processing indicated in (6} is repeated until PAUSE is switched
to another state.

(4) STEP-RUN operation processing
(a) STEP-RUN indicates a RUN mode which allows the sequence
program operation processing to be stopped or continued per in-
struction by using the peripheral device (see Section 4.3).

(b) The execution state can be checked as the operation processing is
stopped with the output and data memory status retained.

(¢) The processing indicated in (6) is repeated untii STOP-RUN is
switched to another state.
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(5)

PC CPU operation processing by RUN/STOP key switch shifting

PC CPU Operation
Procesain,
g SlquencoPI:orcog::m:pauﬂon External Qutput Data Memory (Y, M, L, S, T, C, D){ Remarks
RUN/STOP Key
Switch Shifting
RUN—STOP The operation continues to the The OS saves the output status The status right before the STOF
END instruction and stops. and urns OFF all outputs. state is retained.
The oulput depands on the output
. mode of the paramstsr when The operation restarts from the
STOP-RUN The operation starts. shifting the key switeh from STOR | poimt right before the 3TOP state.
te RUN.
(6} Operation processing by RUN/STOP key switch shifting
Procassing Timer/count-
er Current Constant Computer
1/0 Refresh Seltf- Yalue Scan (when Link Unit Samplin RUN/STOP
RUN (in Rofresh | disgnosis Updating Constant Data Link Refresh T“p“ 9 Key Status Reomarks
ISTOP Mode) Check And Scan Is Sel) Communicati Check
Key Swlitch Contact on
Position Onioit
:}Lrju% processing) Executed Executed Executed Exacuted Exwcutable Executable Executed Executed
STOP Executed Exscuted — — Executable | Executable — Executed

(7}

ripheral devices

Processing by key switch shifting in response to requests from pe-

Regquest fram
petiphersl device

CPU Operation

Key Switch
sition

RUN

3TOP

Processing

Sequance Program
Operation Processing

External Qutput

Datw Memory (Y, M, L,

s! Ti c’

Request on sequence
program by parameter

RUN contact ON

and stops.

The cperation centinues
to the END instruction

The OS saves the
output status and turns
OFF all outputs.

The status tight before
the STOP stats is
ratained.

RUN not executable

sotting

PAUSE cantact ON
{when M3040 is ON)

The operation stops at
the step spacified by the
peripheral device.

Reguest from peripheral

PAUSE (when M9040 is
QN)

Tha operation continuss
to the END processing
and stops.

device's PC test function

STEP-RUN

The operation stops at
the step specified by the
peripheral device.

The output status is
retained.

The oparation restaris
from the point right
before it was suspended.

PAUSE not executabls

The status right bafore
the PAUSE state iz
retained.

PAUSE not executable

The operation restarls
from the status right
before it was suspended,

STEP-RUN not
executable
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4.7 Special Function Module /0 Allocation

By registering the types of the following special function modules during I/O
allocation by peripheral devices, dedicated instructions associated with the

modules can be used.

Special Module Type Type to be registered

High speed counter module AD61 (S1) AD61
Memory card/Centronics interface
module AD59 (S1) AD59

AJ71C24 (83, S6, $8) C24S83
Computer link module (no-protocol AJ71UC24 c24
mode)

A18J71C24 (R2, PRF,

R4) C24
Terminal interface module AJTI1C21 (S1) c21
MELSECNET/MINI-S3 data link AJ71PT32-S3 PT32S3
madule A1SJ71PT32-83 PT3283

AD57 (S1) ADS7 (S1)
CRT/LCD controller module

AD58 AD58

4.8 Handling Instructions

(1) Do not subject the CPU module and memory cassette to impact or

shock.

(2) Do not remove printed circuit boards from the housing. There are no
user-serviceable parts on the boards.

{3) Ensure that no conductive debris can enter the module. if it does,
make sure that it is removed. Guard particularly against wire offcuts.

(4) Tighten the module mounting and terminal screws as specified below.

Screw

Tightening Torque
N.cm [kg.cm] (Ib.inches)

Module terminal block installation screws (M4)

98 [10] (8.66) to 137 [14] (12.13)

Module mounting screws (M4)

78 [8] (6.93) to 118 [12] (10.39)

(5) To load the module onto the base, hook the two lower lugs into the
cut out and gently swing the module into place. Ensure that the top
catch engages. To remove, press the top catch and swing the module
out before unhooking the lower lugs. {See Section 9.5 for detail.)
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49 Part Identification and Setting of A2ASCPU
4.9.1 Part identification
(€
(2) l
\ A2ASCPUGED)
—_— Lon LT
non reser—{( )y trer (1)
/ MITSUBISHI
(3)
fM,/
/ me
(9) Cme 7
/ Mo
. Cmo
o | ==
= (e
o2 ——— (5)
ME— o [~
02
-]
[
°3
%o
» 23
/ E/
(19) N /o
£l O
4)
No. Name Function
+« RUN/STOP + To start/stop running a sequence program.
» RESET : To reset the hardware.
To reset an error occurring during operation to initialize operationJ
o RUN/STOP key « LATCH CLEAR To clear (turning OFF, or clearing to “0") the devices in the latcH
switch {L-CLR}) range and non-latch range which are set by parameters.
For the latch clear operation
procedure, refer to Section 4.9.3.
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No. Name Function

e ON : A sequence program operation is being executed with the RUN key switch
set in the RUN position.
[The LED remains lit if an error {Section 11.3), which permits sequence
operation to continue, cceurs. )
s OFF : The RUN LED goes out in the following cases.
» 100/200 VAC is not supplied 1o the AZASCPU,
(2) | “RUN" LED » The RUN key switch Is in the STOP position.
o The remote STOP signal s input.
+ The remote PAUSE signal Is input.
» Flashing 1 The RUN LED flashes in the following cases,
e An error which causes sequence operation to stop is detectsd by the
self-diagnosis function,
» The latch clear operation is executed.

e ON : The ssalf-diagnosis function detects an error.
( When the detected error is set to "not lit" in the ERROR LED indication )
priority setting
» OFF : No error occurs or a malfunction is detected by the {CHK] instruction.
» Flashing : An annunciator (F) is turned ON by the sequence program.

(3) | "ERROR"® LED

» Used to connect a peripheral device to write/read, monitor, or test a program with a
(4) | RS-422 connector peripheral device,
o Glose with the cover when not connected 1o a peripheral device.

« Protects A2ASCPU printed circuit board, memory cassette, RS-422 connector, battery, etc
+ Execute the following operations with the cover open.
+ Memory cassette connection/disconnection

(5) | Gover » Setting a dip switch
» Connection to battery connector
+ For mounting the module to the base unit battery replacement
&) | Module fixing s For mounting the module to the base unit
(6) SCrews 9
1 | Bater » For refaining the base unitretains data such as programs, device latch
y ranges, file registers, etc. (See 8.2 for battery replacement.)
(8) | Dip switch s Used for setting the memory-protect function.

(See sections 4.9.2)

(%) | Battery connector | » For connaection to the battery

(10) | Memory cassette | « For installing the memory cassette (A2ASMCA-14KP/14KE)
installing connector (With a memory cassette installed, ROM automatically becomes available.)
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4.9.2 Memory protect switch setting

The memory protect switches are used for protecting RAM memory data from
being overwritten by accidental incorrect operation of peripheral device.
(When the CPU equipped with a memory cassette is operated using ROM or
EEPROM, the memory switch settings will be invalid.)

The function prevents overwriting and deleting of the program once it has
been written,

To change the contents of RAM memory, turn OFF all the memory protect
switches.

The switches are OFF when delivered.

Memory Protect Setting Switch
—— Range { Kbytes) A2ASCRU AZASCPU-S1
E @ Oto 16 Tumn ON switch 1. .| Turn ON switch 1.
CElM~ 161032 Turn ON switch 2. Turn ON switch 2.
@ 32to 48 Turn ON switch 3. Turn ON switch 3.
=l 48 to 84 Turn ON switch 4. Turn ON switch 4.
] - 64 to 80 Unused Turn ON switch §.
= 8010 96 Unused Turn ON switch 6.
s 9610 112 Unused Turn ON switch 7.
L= 11210 144 Unused Turn ON switch .
144 to 256 Unused Turn ON switch 9.

POINTSl

(1) For using the memory protect function, check the addresses (step
numbers) in each memory area (sequence program, comment, samp-
ling trace, status latch and file register) to set the switches.

(2) Do not use the memory protect function for the data storage areas
when either a sampling trace or a status latch is executed. If used, the
data executed cannot be stored in memory.

When an A2SMCA-14KE is used, the memory protect function is available with its memory
protact setting pins. See Section 8.1.4.
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4.9.3 Latchclear

To clear the latch using the RUN/STOP switch, follow the steps described
below. Once it is cleared, the unlatched devices will be also cleared.

(1} Turn the RUN/STOP switch from the "STOP" position to the "L.CLR"
position several times to make the "RUN" LED start flashing at very
short intervals (ON for approx. 0.2 second and OFF for 0.2 second).
The quickly flashing LED indicates that the preparations for latch
clear have been completed.

(2) After the "RUN" LED has started flashing quickly, again turn the
RUN/STOP switch from the "STOP" position to the "L.CLR" position.
Latch clear will be completed, and the "RUN" LED will go off.

Tao cancel latch ¢lear, turn the RUN/STOP switch to the "RUN" posi-
tion to bring the A2ASCPU into the RUN status, or to the "RESET" po-
sition t{o reset the A2ASCPU.

Latch clear can be executed by the GPP function.

Latch clear by an A6GPP, for example, is achieved by "Device All Ciear” of the PC mode test
function.

For details of operation, see the operating manual covering the GPP function.
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5. POWER SUPPLY MODULE

5.1 Specifications
5.1.1 Power supply specifications

Table 5.1 shows the specifications of power supply modules.

Table 5.1 Power Supply Module Specifications

Specifications

Item

A1S61P A1862P A1S€3P
Base loading position Power supply medule loading slot
+10%
Input voltags (13050 tt: 113220 \Y:C%"' 5% Dc24V‘f::;
200 to 240 VAC*10% (15.6 to
(170 to 264 VAC)™'** 31.2 VDC)
Input frequency 50/60 Hz 3 Hz -—
Max. input apparent power 105 VA 41W
81A

Input current

20A within 8 msec

within 1 msec

Rated output 5 VDo 5A 3A 5A

current 24 VDC£10% 0.6 A

*1 Overeurrent | 2 VDG 5.5 A or higher | 3.3 Aor higher | 5.5 A or higher
protection 24 VDC 0.66 A or higher

«2 Overvoltage | 5 YOG | 65t065V 55106.5V 5510 6.5V
protection 24 VDG _

Efficiency 65% or higher

Power indicator Power LED display

Terminal screw size M3.5x7

Applicable wire size 0.3 to 2 mm?

Applicable solderless terminal

V1.25-3.5, V1.25-YS3A, 2-3.5, 2-YS3A

V1.25-M3, V2-YS3A, V2-83, V2-YS3A

Applicable tightening torque

6 to 9 kg/em

External dimensions mm (inch)

130 x 55 x 94 (5.12 x 2.17 x 3.70)

Weight kg (b}

0.53(117) | 0.55 (1.21)

0.5 (1.1)

*3 Allowable momentary power
failure time

within 20 msec

within 1 msec
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[PoINTS]

*1 ; Qvercurrent protection

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

When this device is activated, the power supply module LED is
switched OFF or dimly lit. In this case, remove any cause of overcur-
rent and start up the system.

*2 : Overvoltage protection

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

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

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

*3 : Allowable momentary power failure time

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

The allowable momentary power failure time for a system in which an
A1S63P is used is defined that it starts when the primary power supply
of the 24 VDC stabilized power supply of the A1S63P is turned OFF
and lasts until the 24 VDC becomes less than the specified voltage
{15.6 VDC).
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5.1.2 Selection of power supply module

Select the power supply module according to the total current consumption
of IO modules, special-function modules, and peripheral device supplied by
that power supply module. When the extension base A1852B(S1),
A1S55B(S1), A1558B{S1), A55B or A58B is used, power is supplied from the
power supply module of main base. Therefore, this points should also be
taken into consideration.

Section 2.3 gives the details of /0 module, special-function module, and 5
VDC current consumption of a peripheral device.

(1) When extension base A1S52B(S1), A1S55B(S1), A1S58B(S1), A55B or
A58B is used, the 5 VDC power is supplied from the power supply
module of the main base unit via the extension cable. Therefore, when
the A1S52B(S1), A1S55B(S1), A1S58B(S1), AS5B or A58B is used,
note the following points:

(a) Select 5 VDC capacity of power supply module in the main base unit
so that in can cover the current consumption of 5 VDC use for the
A1852B(S1), A1555B(S1), A1S58B(S1), A55B or A58B.

Example:

: Assuming that the 5 VDC current consumption of main base unit
: is 3 A and the 5 VDC current consumption of A1S55B(S1) is 1
: A, it is required to select the A61P{5 VDG, 5 A) for the power
L

memevcassansenea]

supply module on the main base unit.

(b) Since the power supplied to the A1S852B(S1), A1S55B(S1},
A1558B(S1), A55B or A58B via the extension cable, some voltage
drop occurs over the cable. 1t is necessary to select the power
supply module and cable length which provide 4.75 VDC or more at
the receiving end.

For details of voitage drop. etc., refer to Section 7.1.3 "Application
standards of extension base unit".
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5.2 Handling

This section gives handling instructions, PC nomenclature and hardware
setting instructions.

5.2.1 Handling instructions
(1} Do not subject supply module and memory cassette to impact or shock.

(2} DO not remove printed circuit boards form the housing. There are no
user-serviced parts on the boards.

{3) Ensure that no conductive debris can enter the module. If it does, make
sure that it is removed. Guard particularly against wire offcuts.

{4) Tighten the module mounting and terminal screws as specified below.

Tightening Torque N-cm
Screw [kg-cm] (Ib-inches)
Power supply module terminal block
torminal Sorew {M3.5) 59[6](0.24) to 88[9](0.35)
Module mounling screws {M4) 78[8](6.93) to 118[12]{(10.39)




5. POWER SUPPLY MODULE
MELSEC-A

53 Names and Purposes of Parts and Settings

The names and purposes of parts of the power supply module are described

below.
10 10
(10) \ (10) \
MELSECA 1s51P MELSECA 1sep
PONER Ot— (1) POWER Ot {1)
MTSUBESH MTSUBISHI
(9) | ()
£ AT
2
O 2)
®) O-r ©)
O‘Ismmmmw L
4) —_— | O orewsczoa (4) ——"""]
(5} O-te ®)
O wour L
(6) ---="__"_'.:_'__________q O _pertomer ®) —{:_______‘
@& ®
No. Name Purpose
{1} | POWER LED Used 10 indicate the 5 VDC power supply.
(2 24 VDC and Used to supply the 24 VDC power to the output module as the internal power supply.
DC24G terminals (supplied by an external wire)
(8) | FG terminal Grounding terminal connected to the shield pattern on the PC board.
Operating voltage Used to switch the input voltage. Connect these terminals with a shorting strip when a
(4) sm?ritchinggtermir?als ; Sgp\lll'le-\g power is supplied. Leave these termirals open when a 200 VAC power is
<Setting when a 100 VAC power is suppliodx
Connect these terminals with_|
a shorting strip
(supplied with the module).
L.] O.Jﬁcwomw
— 711
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(10) \

MELSECA 1ssap
POWER O (1)

MTSUBSHI

O {9)
ouTpuT
boasmaray DGIVSA /

3

{5
(7) =]

(8

No. Name Purpose

(5) [ LG terminal Used to ground the power suppily filter. Provided with a potential half the input voltage.
Power input

(8) terminal Used to connect to 100 or 200 VAC power supply.
Power input

(N terminal Used to connect to a 24 VDC power supply.

(8) | Terminal screw M3.5x7

©

Terminal cover

Used to protect the terminal block.

(10)

Module mounting
screw

Used to secure the module to the base unit.

POINTI

If the power supply voltage setting is different from actual power supply
voltage, the following problem will occur.

Power Supply Voltage

100 VAC 200 VAC
Setting for 100 VAC (the The power supply module
operating voltage will be destroyed. (The
switching terminals are CPU wiil not cause
shorted) probiem.)

Setting for 200 VAC (the
operating voltage
switching terminals are
open})

The power supply module
will not cause problem. _
The CPU will not operate.
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6. BASE UNIT AND EXTENSION CABLE
6.1 Specifications
6.1.1 Specifications of base units

(1} Specifications of main base units

Table 6.1 Main Base Unit Specifications

Itetn Model A1S32B A1S33B A1S35B A1S38B

Loaded 1/Q modules 2 can be loaded 3 can be loaded 5 can be [oaded 8 can be loaded

Extension connection .| Enabled

Installation hole size $8-mm {0.24 inch) slot (for M5 screw)

External dimensions 220 x 130 x 28 255 x 130 x 28 325 x 130 x 28 430 x 130 x 28
mm(in} (8.66 x5.12 x 1.10) (10,04 x5.12x1.10) | (12.80x5.12x 1.10) | {16.98 x 5.12 x 1.10}
Weight kg(lb) 0.52 (1.14) 0.85 {1.43) 0.75 (1.65) 0.97 (2.13)
Accessory Four mounting screws (M5 x 25)

(2) Specifications of extension base units

Table 6.2 Extension Base Unit Specifications

Item Model |  A1865B(S1) A1S68B(S1) A1S52B(S1) A1S55B(S1) A1S58B(S1)
Loaded I/0 modules 5 can be loaded | 8 can be joaded | 2 can be loaded | 5 can be loaded | 8 can be loaded
E‘;‘g;‘r gsupply module Required Not required
Installation hole size $6-mm (0.24 inch) slot (for M5 screw)

Terminal screw size - — M4 x 6 (FG terminal)

Applicable wire size - — 0.75 to 2 mm?

Applicable solderless (V)1.25-4, (V)1.25-YS4, (V)2-YS4A (Applicable
terminal size - - tightening torque: 12 kg/cm (67.1 Ib/inch)

o 315x 130 x28 | 420x130x 28 | 135x 130X 28 | 260 x 130 x 28 | 365 x 130 x 28
iﬁ?{:g'”d'me”s"’“s (12.40X 512X | (1654 X5.12X | (531 X5.12X | (10.24 X 5.12X | (14.37 X 5.12 X
1.10) 1.10) 1.10) 1.10) 1.10)

Welght kg(ib) 0.71 (1.56) 0.95 (2.09) 0.38 (0.84) 0.61 (1.34) 0.87 (1.81)

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

Accessory Four mounting screws (M5 x 25)

*1: For the installation of the dustproof cover, see Section 9.6.

POINTI

When using either base unit A1852B(S1), A1S52B(S1) or A1558B(S1)
which do not require supply module, refer to Section 5.1.2 "Selection of
power supply module” and Section 6.1.3.
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6.1.2 Specifications of extension cables

Table 6.3 shows the specifications of extension cables which can be used
for the A2ASCPU system.

Table 6.3 Extension Cable Specifications

Item odel A1sCO1B A1SC03B A15C12B A1SC30B A1SC60B A1SCOSNB | A1SCO7NB
Cable
length m(ft) 0.055 (0.18) | 0.33(1.08) 1.2 (3.94) 3.0 (9.84) 6.0 {19.68) 0.45 (1.48) 0.7 (2.3)
Resistance
value of 5
VDG supply 0.02 0.021 0.055 0.121 0.182 0.037 0.045
line (@ at
55 °C)
Application Connection between main base unit and A1S5[ |B(S1)/A156] |B(51) E::enif:iito:n%eg??g/;\ngf?s
k"‘;‘z;g{“ 0.025 (0.055) | 0.01(0.022) | 0.20{0.44) | 0.4 (0.88) | 0.65 (1.43) 0.2 (0.44) | 0.22 (0.48)

6.1.3 Application standards of extension base unit (A1552B(S1), A1555B(S1), A1S58B(51), A55B,
A58B)

When an extension base unit of models A1552B(S1), A1S55B(S1),
A1858B(S1), A55B, or A58B is used, make sure a voltage of 4.75 V or
above is supplied to the receiving end {at the module installed in the last
slot of the extension base unit).

With the A1552B(S1), A1555B(S1), A1S58B(S1), A55B, or A58B exten-
sion base unit, 5 VDC is supplied from the power supply module of the
main base unit via extension cable. Therefore, some voltage drop occurs
over the extension cable and the specified voltage is not supplied to the re-
ceiving end, resulting in mis-input and mis-output.

If the voltage at the receiving end is less than 4.75 V, use an extension
base unit of models A1865B(S1), A1S68B(S1), A65B, or A68B equipped
with a power supply unit.

{1) Selection conditions

The voltage received by the module installed in the last slot of an
extension base unit A1552B(S1), A1555B(S1), A1558B(S1), A55B, or
AS58B must be 4.75 V or above.

Since the output voltage of the power supply module is set at 5.1 V or
ahove, the voltage drop must be 0.35 V or less.
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(2) Classification of voltage drop

Voltage drop is classified into {(3), (b}, and {(c) as follows according to
the connecting method and type of extension base units.

(a} Voltage drop of a main base unit
(b} Voltage drop of an extension base unit

{c) Voltage drop over an extension cable

Extension cable connected to the Extension cable connected to the right side of
left side of main base unit (serial) main base unit (parallel)
Ais3[ B A1S5[ |B(S1)
ASsLIB (a) © (b)
A1852B(S1),
A1855B(S1), or (}
A1S58B(S1) extension
base unit is used A1S5[ ]B(S1)
Voltage drop of the main base unit
can be ignored.
A1S3( B
A183[ )8 A5[ 1B
[ @ ° [
AS5B or A58B extension {0
base unit is used
A5[ 1B
Voltage drop of the main and the Voltage drop of the extension base units can be
extension base units can be ignored. | ignored.
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(8) Calculation of the receiving-end voltage

0 1 2 3 4 <) 6 7 8 g 10 11 12 13 14 15

%
Veru | Vo | Vi | V2 | Va | Vs [ Vs i Vs | W Ve | Vo | Vio | Vin | Viz | Vis | Vhia | Vis
lepy lo It l2 I l4 Is ls Iz lg lo | ho | In | 2z | s | ha | lis

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

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

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

Ig to 15 : Current consumption of each slot of an extension base unit

{a) Calculation of voltage drop of a main base unit (A1S32B, A1S33B,
A1835B, A1S38B)

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

1) Voitage drop of a CPU module: Vcpu

Vepu=0.007x(04+lo+ 1 +l2+la+la+l5+le+17+ 18
+lo+ 110+ 111 + 12 + 13 + 114 + l15)

2) Voltage drop of slot 0: Vo

Vo=0.007x(lo+h+l2+l3+la+Is+le+17+18+ 19+ |10
+ 111+ H2 + 113 + 114 + 115)

3) Voltage drop of slot 1: V4

Vi=0007x(1+l2+l3+la+1s+ts+17+18+ 19+ lio
+ 141+ 12 + 13 + 114 + 1158)

4) Voltage drop of slot 2: Vo

Vo= 0007 x{lz+13+lasis+ls+17+18+1a+ 110+ 111
+li2 + 113 + 114 + l15)

5) Voltage drop of slot 3: V3

Va=0007x(la+la+Is+le+17+18+lg+ 110+ 111 + 12
+ 143 + 4 + 115)

6} Voltage drop of slot 4: V4

Va=0007x{(la+5+ls+17+1g+lo+lto+ M1+ 112+ 13
+ 14 + l15)

7} Voltage drop of slot 5: Vs

Vs=0.007x(ls +ls+ 17+ lg+fog+ 1o+ 111 + hz+ li3 + 114
+ 115)

8) Voitage drop of slot 6: Vg

Ve=0007x{le+17+I8+lg+ 110+ 111 + 12 + l13 + 114
+ 115)

9} Voltage drop of slot 7: V»
V7=0007x(l7+1Ig+1g+ 110+ 111 + ls2 + 113 + 114 + l45)
10)Total voltage drop of a main base unit: Vi
VKk=VecPu+Vo+Vi+Va+V3+Va+Vs+Ve+Vy
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(b} Calculation of voltage drop of an extension base unit (A1552B,
A1555B, A1558B)

Each siot of an extension base unit has a resistance of 0.006 Q.
Calculate the voltage drop of each slot, and obtain the total voltage
drop of an extension base unit.
1) Voltage drop of siot 8: Vs
Va=0.006x(lg+lo+l10+ 111+ l12+ 113 + 114 + 115)
2) Voltage drop of slot 9: Vo
Vo =0.006 x (lo + 110 + 111 + l12 + 113 + 114 + l15)
3) Voltage drop of slot 10: V1o
V1o = 0.006 x (110 + 111 + f12 + 13 + 114 + |15}
4) Voltage drop of slot 11: V11
Vi1 =0.006 x {l11 + l12 + 113 + 114 + 115)
5) Voltage drop of slot 12: V12
V12 = 0.006 x (l12 + 113 + 114 + [15}
6) Voltage drop of slot 13: Via
V13 =0.006 x (13 + l14 + l15)
7} Voltage drop of slot 14: V4
V14 = 0.008 x (114 + I15)
8) Voltage drop of slot 15: V15
V15 = 0.006 x |15
9) Total voltage drop of an extension base unit: Vz
Vz=Vg+Vo+Vio+ Vi1 +Viz+Viz+ Via + Vis

(c) Calculation of voltage drop over extension cables
[1] Total current consumption of an extension base unit: Iz

Iz=lg+lo+dto+Tir+h2+ha+ha+1l1s
[2] Voltage drop over an extension cable: V¢

V¢ = (Resistance of an extensicon cable) x 1z
Resistance of extension cables

A1SCO01B ..... 0020 A1SC30B .....0.121 Q
A1SCO3B ..... 0.021 Q@ A1SC60B ..... 0.182Q
A1S8C078B ..... 0.036 @ A1SCO5NB .... 0.037 Q
A18C12B ..... 0.055Q A1SCO7NB .... 0.045 Q

(d)} Voltage at the receiving end
(5.1 {V)-VK-VZ-VC) 2475 (V)
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POINT

If 3 extension base units are installed, determine the voltage at the
receiving end as follows:

(1) Calculation of voltage drop at the main base unit

Determine the voitage drop at individual slots by multiplying the re-
sistance of one slot (0.007 Q) by the [sum of current consumptions
of all slots in the main base unit + sum of current consumptions of
all slots in the 1st, 2nd and 3rd extension base units], then sum the
voltage drops at the individual slots.

{2) Calculation of voltage drop at 1st extension base unit

Determine the voltage drop at individual slots by multiplying the re-

sistance of one slot (0.006 Q) by the [sum of current consumptions

of all slets in the 1st extension base unit + sum of current consump-
tions of ail slots in the 2nd and 3rd extension base units], then sum
the voltage drops at the individual slots.

{3) Calculation of voitage drop at 2nd extension base unit

Determine the voltage drop at individual slots by multiplying the re-
sistance of one slot (0.006 Q) by the [sum of current consumptions
of all slots in the 2nd extension base unit + sum of current consump-
tions of all slots in the 3rd extension base unit], then sum the volt-
age drops at the individual slots.

{4} Caleulation of voltage drop at 3rd extension base unit

Determine the voltage drop at individual slots by multiplying the re-
sistance ot one slot (0.006 Q) by the [sum of current consumptions
of all slots in the 3rd extension base unit], then sum the voltage
drops at the individual slots.

{5} Calculation of voltage drop in the extension cable
Calculate the sum of {a} + (b} + (¢):
{a) (Resistance of the extension cable that connects the main base

unit and 1st extension base unit} x {(sum of current consumptions
of 1st, 2nd and 3rd extension base units)

{b) (Resistance of the extension cable that connects the 1st extension
base unit and 2nd extension base unit) x (sum of current consump-
tions of 2nd and 3rd extension base units)

(¢} (Resistance of the extension cable that connects the 2nd exten-
sion base unit and 3rd extension base unit) x (total current con-
sumption of 3rd extension base unit)

{6) Checking the voltage at the receiving end
5.1 - {sum of (1) through (5)) = 4.75 (V)
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(4} Examples
A1538B
TREEEEEEEE:
B90DH 58850
< 2 <L < <] <) ) €| < <

(%)

A1S03B (0.021 Q)

A1558B
CEEEEEEE:
EEEEEEE
of| o] of| | €| o] <] <

(a} Calculation of voltage drop of a main base unit

VK=0.007x{044+005x(8+7+6+5+4+3+2+1)+(0.27
X 8) x 8} = 0.13636

(b} Calculation of voltage drop of an extension base unit
VZ=0006x027x(8+7+6+5+4+3+2+1)=0.05832

{¢) Calculation of voltage drop over an extension cable
VG = 0.036 x (0.27 x 8) = 0.07776

{d) Voltage at the receiving end
5.1 - 0.13636 - 0.05832 - 0.07776 = 4.82756(V)
Since the voltage at the receiving end is more than 4.75V, the above
system can be put into operation.

Minimizing the voltage drop

Try the following to minimize the voltage drop:
(a) Change the positions of modules.

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

(b} Connect the base units in series.

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

{c} Use a short extension cable.

The shorter the extension cable, the smaller the resistance it has,
consequently minimizing its veltage drop. Use as short extension
cables as possible.
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6.2 Handling

This section gives base unit handling instructions, notes on using the exten-
sion bases, nomenclature and hardware setting instructions.

6.2.1 Handling instructions
(1) Do not subject the base unit to impact or shock.

(2) Do not remove printed circuit boards form the housing. There are no
user-serviced parts on the boards.

(3) Ensure that no conductive debris can enter the module. If it does, make
sure that it is removed. Guard particularly against wire offcuts.,
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6.2.2 Nomenclature and settings
(1) Main base unit (A1S32B, A1S35B, A1S38B)
) @
o
_@_/" —i° — °© o o>~ S0 o
[our | WUT |

D —_

| L)

—— e\
] ©

[ ] [ [?:ll:ll:lltlll:]lll

[ (2

@

(®) &)
No. Name Application
1 Connector for extension Connector for sending and receiving signals to and from the extension base unit.
(1) cable (The A1S32B is not provided with connectors)

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

Connectors where the power supply module, CPU module, 1/0 module, special-
function modules are loaded.

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

(3) | Module connectors

Screw to fix a module to the base unit.

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

Guide hole for base

{5) instaltation Slot for mounting this base unit to the panel of control box, ete. (For M5 screw)

Hook to instatt DIN rail.
{6) | DIN rail hook A1S32B, A1533B....... 1
A15358, A1838B....... 2

IMPORTANT

Only one single extension base unit can be loaded to the main base unit.
Loading two extension base units to the extension connectors of the main
base unit could cause an /O error.
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{2) Extension base units
| A1S65B(S1), A1S68B(S1) |
() 3 (5
] / |
o] o] O Q o] o] ] o] O
B—F >
ﬂ I
(1) o @[
7 opghi/ o/ ot/ okl / oty oF 1/ Ol
BEH
\ . 1 1 h 4 l_!J_
® | @
[ O D I | s Y g Y @
N I
2
@ o @
| A1352B(S1), A1S55B(S1), A1S58B(S1) |
(6) 3 &)
— -
O O O O O O O
e s el e
(NI[om
/ool / Ol / ok / oF / ol / ol / Ol / Ofg
A1S658
= py
i ) /| \
e
/0o e o Y s
1 @ ] AN T
® (8) @ {4)
No. Name Purpose
(1) Extension cable ‘
connactor {IN) Used to connect an extension cable to an extension base unit or a main base unit for
Extension cable signal transmissions. Remove the connector cover attached to the unit and connect an
(2) | connector (OUT) extension cable.
(for A1S[ ][ ]B-S1)
(2) | Base cover Extension cable connector protective cover,
Used to connect to power supply medule, an /O module ar special function module. Put
{4) | Module connector a supplied cover or bfank cover (A1SG60) an unused connector to protect it from dust.
(5) gdcorgij‘:e mounting Used to secure a module to the base unit. Screw size: M4 x 12
(6} | Base mounting hole | Used to mount the base unit to a control panel. (for M5 screw)
Used to install the module to the DIN rail,
(7) | DIN rail hook A1852B(S1), A1S55B(S1): One hook
A18B5B(51), A1S68B(S81), A1558B(S1): Two hooks
(8) | FG terminal Grounding terminal connected to the shield pattern on the PC board.
(9) Sé?t?: n:‘mg%r Switch for setting the stage number of extension bass.
(for A?S[ 18-51) For the stage number setting procedure, refer to Section 8.3,
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6.2.3 Installing a DIN rail

Both the main base units and extension base units are equipped with hooks
- used for mounting to a DIN rail.

The following explains the method of mounting a DIN rail:
(1) Applicable DIN rails (JIS-C2B12)

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

{2) Intervals of mounting screws

When a TH35-7.5 Fe or TH35-7.5 Al rail is mounted, fix it with screws
with intervals of 200 mm or less between each of the screws.

DIN rail Mounting screw
35 mm
(1.38 fn)._! 4
Y N L N A
| | | l
—F P oa Py
P=200 mm (7.87 in) or less
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6.3 Extension Base Number Setting (A1S[ ][ ]B-S1 Extension Base Units Only)

This section describes the method for setting the extension base unit num-
bers when extension base units are used.

Remove the base cover from the ~
extension base unit. '

At the bottom left of the base
unit there are three connectors
(numbered 1 through three).
Insert the connector pin inte the
connecter whose number
correspends to the number to be
set for the extension base unit.

r UNIT4

| Replace the base unit cover. j L

Number-setting connectors

[ End ]

Extension base unit number setting

Setting
1st 2nd 3rd

™ UNIT - ™ UNIT 5 I~ UNIT
L X m
Setting of number- ; OO; I..I ; 88 1
setting connectors SHOOH3 Iml 3 HY

POINT

Set one of the connectors, 1 through 3, whose number corresponds to the
number to be set for the extension base unit. Do not set more than one
connector, set the same connector number at more than one unit, or fail
to set any connector number, since erroneous inputs and outputs will
result.

6-12
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7. MEMORY ICs AND BATTERY
7.1 Memory ICs

This section describes specifications, handling instructions and installation
of the memory ICs used in the A2ASCPU.

7.1.1 Specifications

Table 7.1 shows specifications of the ROMs.
Table 7.1 Memory Specifications

Item Model A2SMCA-14KE A2SMCA-14KP
Memory specifications EEP-ROM EP-ROM
Memory capacity (bytes}) 64K bytes (max. 14 K steps)
Qutside dimension mm (in) 15 x 68.6 x 42 (0.59 x 2.7 x 1.65)
Weight (ka} {Ib) 0.03 (0.08)

7.1.2 Handling instructions

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

(2} Do not remove the printed circuit board from the memory cassette.

(3} Use caution not to let chips of wires and other foreign material enter the
memory cassette.

(4) When installing a memory cassette to an A2ASCPU module, engage the
connectors securely.

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

{6) Do nct touch or bend the memory leads.

{7) Do not touch by hand the connector of a memory cassette. Touching it
by hand may lead to incomplete contact.

IMPORTANT

(1) Always turn OFF the power to the A2ASCPU module when installing
or removing a memory cassette. |If a memory cassette is installed or
removed with the power to the CPU ON, contents of the memory will
be destroyed.

(2) If the power is turned ON when the memory cassete is installed, the
contents of the RAM memory incorporated in the A2ASCPU is over-
written.

If the contents of the RAM memory needs to be saved, install a
memory cassette after making a backup of the contents using a
peripheral device.

(3) The A1SMCA-[ JKE/[ ]JKP memory cassette cannct be used for
A2ASCPU.
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7.1.3 Installing and removing a memory cassette
Foltow the procedures below when instailing or removing a memory cassette.

(1} Installing a memory cassette

L/
Hook < J—
A2ASCPU |
A2ASCPU [:I‘>
Hook |
Hook catch

A2SMCA-14KE

(a) Hold a memory cassette vertically so that its model name is right
side up and its connector faces the AZASCPU module. Insert the
memory cassette all the way in the A2ASCPU module so that the
hooks of the memory cassette are completely engaged (they
"click").

(b) Make sure the hooks are completely engaged. (If the memory cas-
sette is not inserted all the way, the front lid of the A2ASCPU cannot
be closed.)

{2) Removing a memory cassette

/ Hook releasing tugs é
AZSMCA
-14KE
AZSMCA

~J -

AZASCPU AZASCPU

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

Y

\f
L
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7.1.4 Writing a sequence program to an A2SMCA-14KP

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

if an A2SMCA-14KP is installed to the ROM socket of an A6GPP or AGWU,
use a memory write adaptor (A2SWA-28P).

Use an A2SWA-28P as foliows:

{1} The program must be written only to either of even- or odd-numbered
addresses of an A2SMCA-14KP.

Set the type of the addresses using the ODD/EVEN setting selector pin
of the A2SWA-28P.

(2) Install an A2SMCA-14KP to an A2SWA-28P so that their connectors
couple correctly with each other.

(3) Install the A2SWA-28P that is coupled with an A2SMCA-14KP to the
ROM socket of an AGGPP or A6WU.

The pin next to the cut corner of the A2SWA-28P is pin No. 1. Make
sure the A2SWA-28P is installed correctly to the ROM socket.

-

/

25

o =)
lig S ot

o

ODD/EVEN
- Switching pin

.

AZSWA-28P

U

AZSMCA-14KP
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7.1.5 A2SMCA-14KE memory protect setting

To protect the data stored in ROM memory from being overwritten by acci-
dental incorrect operation of peripheral devices when an A2SMCA-14KE is
attached to the A2ZASCPU, memory protect setting can be made on the
A2SMCA-14KE.

Turning ON the memory protect setting pins can batch-protect the 64-Kbyte
user memory area.

When changing the data in ROM memory, turn OFF the memory protect
setting pins.

The memory protect setting pins are all set to OFF when delivered.

For allocation of memory areas, see Section 4.4.2.

f—

/

Shon circult piece

™~ Memory protect setting pins

Pin positions when the memory protect function is OFF

TO%

N

A2SMCA-14KE
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7.2 Battery
7.2.1 Specifications

Table 7.2 shows specifications of the battery used to retain memory stored
it power failure occurs.

Table 7.2 Battery Specifications

Item Model ABBAT

Normal voltage 3.6 VDC

Guaranteed life 5 years

Application For 1C-RAM memory backup and power failure compensation function
External

dimension mm(in) $16(0.63)x30(1.18)

7.2.2 Handling instructions
(1} Do not short circuit.
(2} Do not disassemble.
(3) Do not expose to open flame.
{4) Do not heat.
(8) Do not solder its terminals.
7.2.3 Installation

Battery lead connector is disconnected from the battery connector on the
A2ASCPU board to prevent discharge during transportation and storage.

Before starting the A2ASCPU, plug the battery connector into the battery
connector on the A2ASCPU board.

= To use a sequence program stored in the user program area in the
A2ASCPU if a power failure occurs.

= To retain the data if a power failure occurs.

A2ASCPU

ABBAT

Battery connector
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8. LOADING AND INSTALLATION
8.1 Consideration for Safety

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

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

POINT

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

In the sample circuit illustrated on the next page, since the start-up of the
A2ASCPU takes place earlier than the rise of the external power supply to
the output module, a blown fuse error is detected.

To solve this problem, the system is designed to keep the M9084 ON until
the external power supply rises so as not to check blown fuses.

{(When the M8084 is ON, I/O module comparison and battery checks are
not performed.)
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(1) System design circuit example

ALLAC Mixed AC and DC

POWER POWER

ooy TRANSFORMER [ 000
TRANSFORMER 5= TRANSFORMER ——
FUSE |/| FUSE
FUSE FUSE
L oFu FUSE FUSE
DC POWER
SUPPLY

H 1
5 ! “ w B
N 1=
_ o
START SW il \1
1 Rt ]
i W ruse [/ ruse
NG .
-
START S\ - ]
® RA1 1]
4 9jo—| : ,
MC | STORSW Veltage relay is
— recommended
INPUT MODULE

*1: RUN/STOP circuit inter-
locked with RA1 {run moni-
tor relay)

*2: Low battery alarm

ve T *3: RA1 switched ON by
T M83039 (run monitor relay)
/ l— *4: Power 1o output equip-
4 ment switched OFF when

the STOP signal is given.

*5: input switched when
power supply established.

1 MC2 OUTPUT MCDULE

' | : — :_Jl - k *6: Set time for DC power sup-
: ! ' I 4 ply to be established.
)
./

L
r
=
o
t
z
(3]

*7:  ON when run by M903g

+—i}
*8: .Interock circuits as neces-

-— ‘8 MC2 .
H e =
MC1
LR
|

g
The power-ON procedure is as follows: For AC/DC
Ear AC 1) Switch ON the power.
1) Switch ON the power. 2) Set the CPU to RUN.
2) Set the CPU to RUN. 3) When DC power is established, RA2 goes ON.
3) Turn ON the start switch. 4) Timer (TM) times out after the DC power reaches
4} When the magnetic contactor (MC) comes in, the 100%.
output equipment is powered and may be driven by (The TM set value should be the period of time
the program. from when RA2 goes ON to the establishment of
100% DC voltage. Set this value to approximately
0.5 seconds.)
5) Turm ON the start switch.

6) When the magnetic contractor (MC) comes in, the
output equipment is powered and may be driven
by the program.
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(2) Fail-safe measures against PC failures

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

In such cases, all /O points turn ON or QFF depending on the condition
of problem, and normal operating conditions and operating safety can-
not sometimes be maintained.

Though Mitsubishi PCs are manufactured under strict quality control,
they may cause failure or abnormal operations due to unspecific rea-
sons. To prevent the abnormal operation of the whole system, machine
breakdown, and accidents, build a fail-safe circuit outside the PC.

The following gives an example of a fail-safe circuitry.

ON delay timer
Intemal program Y00 O T1
1sec
MO032 CFF delay timer "2
] 1 < oo »—]|
1 sec
J l Extemnal load MC

Y010 [} 1

Y00 m YOFO L
L—DL—-] 24 VO

05 05
s6C S8G - 4
ovO 1 | }
24 VDG
CPU module Cutput module™1

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

*2: If an OFF delay timer (especially a miniature timer) is not available,
use ON delay timers to make a fail-safe circuit as shown on the next page.
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A fail-safe circuit built with ON delay timers
ON delay timer
Internal program Yoo o 1
1 sec
Mag32 1 M1
M1 ON delay timer
¥
T2
Al 1 sec
ON delay timer M1

NN N
Y00 '—|
L—-L—J External ioad MC

05 05 | |
s:: o Y01 o | |
1 1
YOF © 1 L
24V O
- +
ovO 1 |
24 VDC

CPU module Output module

*1: Use a solid-state relay for the M1 relay.
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8.2 Installation Environment

Never install the A2ASCPU system in the following envircnments:

(1)

(2)

(3)

4)
(5)

(6)
(7)
(8)

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

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

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

Locations where there are corrosive and/or combustible gasses.

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

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

Locations where vibration and shock are directly transmitted to the main
module,

8.3 Calculation of Heat Generated by the Programmable Controlier System

The operating ambient temperature of the PC must be kept below 55°C. The
heat generated by the PC should be dissipated by fans or similar equipment.
it is calculated as follows:

Average power consumption

Power is consumed by the tollowing PC areas:

ACpower supsly | Power supply 1 I 1 1
odul i
mocue PG CPU Output foput Specil
module module module modula

Isv 5 VDC line

Relay Input current Power
: fransistor {N) XE supply
U TR, 24V 24 VDC line
H a Qutput current L pyo?vl:
y External 24 {loutt) x Vidrep ()
! VDC power ! i
LU o
- (lowr)
AC AC AC
LOAD E O_
; ) : T I
1 0G0 1 D6y 10C,
e }-2 Lo |._J Rt I._.l
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(1)

)

(3)

(4)

(%)

Power consumption of a power supply module

Approximately 70% of the power supply module current is converted into
power and 30% of that 70% is dissipated as heat, i.e., 3/7 of the output
power is actually used.

Wpw = ‘;— {(Isv X 5) + (124v x 24)} (W)

where, Isy = VDC logic circuit current consumption of each module.
i2av = current consumption of the output modules
(with an average number of points switched ON})
...{Not for 24 VDC input power supply modules)

Total 5 VDG power consumption

5 VDC is supplied to each module via the base plate, which powers the
logic circuitry.

Wsv = Isv + 5(W)

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

24 VDC is supplied to drive output devices.
Waav = l24v x 24 (W)

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

Wourt = louT x Vdrop x average number of outputs on at one time {W)
where, lour =output current {actual operating current) (A)
Vdrop =voltage dropped across each output load (V)

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

WIN = liN x E x average number of inputs on at one time (W)

Where, IN = input current (effective value for AC) (A)
E = input voltage (actual operating voltage) (V)
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(6) Power consumption of the special function module power supply is
expressed as:

WS = 15V X 5 + |24V x 24 + 100V x 100 (W)

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

W = WPw + Wsv + W24v + WOUT +WIN + Ws (W)

Further calculations are necessary to work out the power dissipated by
the other equipment in the panel.

Generally, the temperature rise in the panel is expressed as:

T=_W __(C)
UA

where, W = power consumption of the entire PC system (obtained as
shown ahove)

panel inside surface area (mz)

c
1

6 (if the panel temperature is controlled by a fan, etc.)

4 (if panel air is not circulated)

POINT!

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

Fans should be fitted with surface filters and guards.
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8.4 Cautions for Installing a Base Unit
Mount a PC on a panel with due consideration for operability, maintainability
and environmental resistance.
(1) Base unit mounting position

To keep the unit cool and make unit replacement easy, allow the
specified clearances between the unit and the surrounding devices or
parts, as shown below.

« A183[ ]B, A1S5[ |B (S1), A1S6[ ]B (81} ..... 30mm (1.18 in.) or over
e A5[]B, A6[ IB ..... 80mm (3.15in.} or over

They hatched lines indicate the top side of a
panel or the position of a wiring conduit or part.

/ N\

LSSl LSS S )
Main base unit iSﬂmmU 18in) Main base unit i g m (1.18in.)
[+] (=3 [+] (]
1
Q (o]
F20m (1.16n) T 2omm 1. 18i)
’—-_4/ 7 : _ ’———-_4///////////5‘
j_“l‘gg gn&aﬁe unit (A135[]B (S1), orm1.18|n.)
M © Extonsion base unit (AS[18, AS[1B) | oomim2-15in)
gttt | ] Gt g | :
o i !
T?lo.'l'.g}n.) or over
S o °
ggm(&ﬁin.)
S
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(2)

(3)

(%)

Contactor, relay,

ete.

MELSEC-A

Base unit mounting direction

{a) Mount the PC in the direction as shown below to radiate heat.

)
Vertical position
Mount the base unit on a flat face.

Horizontal position

If the mounting face is uneven, an excess force may be applied to the
printed circuit board, causing malfunction.

Do not mount the base unit together with a large-sized electromagnetic
contactor or no-fuse breaker, which produces vibration, on the same
panel. Mount them on different panels, or keep the base unit away from
such a vibration source.

To protect the PC from radiating noise or heat, allow clearances
between it and parts (contactor, relay, etc.}, as shown below:

e Part mounted in front of the PC ..... 100mm (3.94 in.) or over
e Part mounted on the right or left of the PC ... 50mm (1.97 in.) or over

{(1.97in.) or

/

{1.97in.) or
over
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8.5 Installation and Removal of Module

This section explains the mounting and dismounting of a power supply
module, PC CPU module, IO module, special-function module, etc. to and
from the base unit.

(1} Module mounting

The module mounting procedure |s as follows,

Module

Ingert the module fixing projec-
tions into the module fixing hole
in the base unit.

Install the modute onto the base
unit by pushing the top forward,

Make sure the hook is firmly in-
serted in the module fixing hole
in the base unit. Then, secure
it with the module mounting
screw.

Complete

POINTS| Base

unit

(1) To secure the module, be sure
to insert the module fixing pro-
jection into the module fixing Module
/

Module mounting screw

hole. If the module is forcibly
secured without insertion, the
pins in the module connector
may be bent or damaged.

(2) Always turn the power supply
OFF before mounting or dis-
mounting any module.
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(2} Module dismounting

The module dismounting procedure is as follows.

Remove the module mounting
screw. Then, while pushing the
hook latch, pull the module to-
ward you.

Lift upwards and remove the
module hook from the module
fixing hole.

Complete

POINTS

(1) To dismount the module, be sure to disengage the hook from the
module fixing hole and then remove the module fixing projection
from the module fixing hole. If the module is forcibly removed, the
hook or module fixing projection will be damaged.

(2) Always turn the power supply OFF before mounting or dismounting.

8—-11
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8.6 Installing and Removing the Dustproof Cover

When an A1852B(S1), A1555B(51), or A1558B{81) is used, it is necessary
to install the dustproof cover, which is supplied with the base, to the /O
module loaded at the isft end to prevent foreign matter from entering the 1/0
module. if the dustproof cover is not mounted, foreign matter will enter the
I/O module, resulting in malfunctions. The following explains the installation
and removal of the dustproot cover.

(1} Installation

11O module

\

> s

[; ]
EEE = T

Dustproof cover

To insert the dustproof cover into the I/O module, first insert the cover to the
terminal side and then press the dustproof cover against the /O module as -
shown in the figure.

{2) Removal

1/0 module

ﬁ b 1 ( ﬂ.] L1
&/, a
|
Now /ﬂd\/ :’> %%J
Dustproof cover jd\r\/

Fit the tip of a (-) head screwdriver in the notch on the left side of the
dustproof cover. While keeping the screwdriver tip in the notch, gently move
the screwdriver to the left (as shown above) until the cover snaps open.
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8.7 Wiring
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This section explains the wiring instructions for use of the system.

B8.7.1 Wiring instructions

Instructions for wiring the power cable or I/Q cables,

(1) Wiring

of power supply

{a) When voltage fluctuations are larger than the specified value, con-
nect a constant-voltage transformer.

-———1 Constant
voltage
— | transformer

SEN

(b) Use a power supply which generates minimal noise across wire and
across PC and ground. When excessive noise is generated, con-
nect an insulating transformer.

e 7o

Insulating transformer

')

g”% 10
, equipment

Insulating transformer

{c) When a power transformer or insulating transformer is employed to
reduce the voltage from 200 VAC to 100 VAC, use one with a
capacity greater than those indicated in the following table.

Power Supply Module

Transformer Capacity

A1861P

110VA x n *n" stands for the number of

A1562P

110VA x n power supply modules.

(d) When wiring, separate the PC power supply from the I/O and power

equipment as shown below.

Main power
supply

')
—_—4 00—

PC power
supply

N 4. PC

11O power
supply
N

——0 o—— |/} equipment

Main power PG power

supply supply
~

IFO power
supply

iy
H 1O equipment

N . .
L0 0——— . Maincircuit

Main circuit equipment
powar supply
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(e)

Note on using 24 VDC output of the A1S62P power supply module.

To protect the power supply modules, do not supply one IO module
with 24 VDC from several power supply modules connected in
paraliel.

If 24 VDC output capacity is sufficient for one power supply module,
supply 24 VDC from the external 24 VDC power supply as shown
below:

2
g 2
24VDC g ;
SE
* £
a8 K-
gg 3
= E
£ 22 12
&
24VDG §§
l— T E 24VDCeoxternal o—— |
power supply @ . |

)

Twist the 100 VAC, 200 VAC, and 24 VDC cables as closely as
possible. Connect modules with the shortest possible wire lengths.

(g} To minimize veltage drop, use the thickest {max. 2 mm? {14 AWG}))

wires possible for the 100VAC. 200 VAC, and 24 VDC cables.

(h) Do not bundle the 100 VAC and 24 VDC cables with main-circuit

(i)

wires or the I/O signal wires {high-voltage, large-current). Also, do
not wire the above-indicated cables close to the aforementioned
wires. If possible, provide more than 100 mm (3.94 in.) distance
between the cables and wires.

As a lightning-protection measure, connect a surge absorber as
shown below.

il B f__—l PCIO
AC I equipment

L7
7 1.

~— Surge absorber for lightening

3

POINTS

(1) Ground the surge absorber (E1) and the PC (E2) separately from each
other. _

(2} Select a surge absorber niaking allowances for power voltage rises.
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(2) Wiring of I/0 equipment

(a) Applicable size of wire to the terminal block connector is 0.75(18)
to 1.5 mm? (14 AWG). However, it is recommended to use wires of
0.75 mm? (18 AWG) for convenience.

(b) Separate the input and output lines.

(¢} I/O signal wires must be at least 100 mm (3.94 in.) away from
high-voltage and large-current main circuit wires.

(d) When the I/O signal wires cannot be separated from the main circuit
wires and power wires, ground on the PC side with batch-shielded
cables. Under some conditions, it may be preferable to ground on
the other side,

PC Shielded cable
X
Input Y Ty
Quiput . @
T - Shiglded sheath
oc =

{e)} i wiring has been done with a piping, ground the piping.

{f) Separate the 24 VDC I/O cables from the 100 VAC and 200 VAC
cables.

{g) If wiring over 200 m {0.12 miles) or longer distance, problems can
be caused by leakage currents due to line capacity. Take corrective
action as described in Section 11.4.

(3) Grounding

Grounding must be done conforming to (a) to (d) given below

(a} Ground the PC as independently as possible. Class 3 grounding
should be used {grounding resistance 100 Q or less).

{b} When independent grounding is impossible, use the joint grounding
method as shown in the figure below (2).

Another Another
PC equipment PC equipment
e £ Faat )
Class 3 groumjingj[ Class 3 grounding
{1) Independent grounding...Best (2} Joint grounding..... Good (8) Joint grounding.....Not allowed

(¢) Should incorrect operation occur due to grounding, disconnect one
or both of the LG and FG terminals of base units from the grounding.
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{4) The following is an example of wiring of the power supply and grounding
wires to the main base unit and extension base unit.

(a) When the power supply voltage for the power supply module
(A1S61P, A1S62P) is set at 100 V, put a shorting strip on the volt-
age switching terminals of the power supply module.

Since the voltage switching terminals are factory-set for the open
state, it is not necessary to put the shorting strip when the power
supply voltage 200 VAC is used.

The A2ASCPU can operate with the 85 to 264 VAC power supply
voltage range without switching the voltage setting.

(b} Wiring example

A1S62P |A2ASCPU

— 100/110 VAC -

AC I
-_.f'\
Select the transformer§ — O-+24Y
by reference to X " ol ©- 246
Section87.1(C) [ } pue 50N O XBEPAEXXX NI O- Fe
13 A i O~ SHORT 100 VAC
Nwrall X Shorting O+ OPEN 200 VAC
i | strip
1 LPC | X - O-LG
LT_.:%4VDC X TR DX, O+ INPUT
LT KX xY DR O- 100/200 VAC
Ly X — :
P " l Extension base unit (A1S58B-S1)
YV
Connect to the 24 VDC teminals of an 110 I/ 0 I/ 0
module that requires 24 VDC intemnally.
L M
POINTSI »
(1} Use thick wires (MAX. 2 mm?) as -

much as possible for the 100/200 5VDC line
VAC and 24 VDC power supply, and

twist the wires beginning with the b 8
connecting terminal. When a
solderless terminal is used, use a
solderless terminal with an insulation
sleeve to prevent shont-circuit when
the terminal screw becomes loose.

(2) When the LG and FG terminals are
connected, they must be grounded. 100/110 VAC A1S61P l/ 0
If they are not grounded, the
operation processing will be easily
influenced by noise.Use caution not 1

[

Extension base unit (A1S68B-S1)

to touch the LG terminal since it has o|if O-
an electric potential of half the input 5 VDG line O-
voltage. Ut = 8_ gﬁom 100 VAC
A
(3) Hf the voltage switching terminals gp;rting’% Q- OPEN 200 VAC
are shorted for use with 100 VAC and : Q- LG
if a 200 VAC power is supplied to the :><:>OC>O<>OO( 0] INPUT ac
terminals, the power supply module B c]> 100/ 2°°.
will break. Grounding wire/ >
Ground

8-16
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9. MAINTENANCE AND INSPECTION

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

9.1 Daily Inspection

Table 9.1 shows the inspection and items which are to be checked daily.

Table 9.1 Daily Inspection

No.| Check Item Check Peint Judgment Corrective Action
Base unit Check for loose .
1 | mounting mounting screws Ig:u?;sen:'::}n?ggu'd be Retighten screws.
conditions and cover. y .
Mounting Oheck if the The hook should be
2 conditions of disenoaged or the securely engaged and Securely engage
IO module, gag the module should be the hook.
ote hook is securely itivel ted
X engaged. positively mounted.
Check for loose Screws should not be Retighten
terminal screws. loose. terminal screws.
Check distance Proper clearance
. between should be provided
3 g::;‘;gf,'fs'g solderless between solderless Correot.
terminals. terminals.
Check connectors Connectiocns should not ?:;E’:éf;r
of extension cable. | be loose. mounting screws.
"POWER | Check that the ON See Section
" LED LED is ON. (OFF indicates an error.) | 10.4.1.
" . Check that the ON .
0 LFIS:'%N LED is ON during (OFF or flash indicates ?gisée:;'gr;% 4.3
g RUN. an error.) s e
[
il « | Check that the OFF .
-g L%FI;ROR LED is ON when (ON when an error ?giie:::gq% 45
_% an error occurred. occurred.) o E
41 E ON when input is ON.
S Check that the QFF when input is OFF, :
=2
3 :_nEth LED turns ON and (Display, which is not as ?gissecnon
3 CFF. mentioned above, e
E indicates an error.)
© ON when output is ON.
Check that the QOFF when output is OFF. .
Eé]g)m LED turns ON and (Display, which is not as ?giseectlon
OFF. mentioned above, T
indicates an error.)

MELSEC-A
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9.2 Periodic Inspection

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

Table 9.2 Periodic Inspection

No. Check ltem Checking Method Judgment Corrective Action
€ | Ambient
2]
£ | temperature 0 to 55°C .
s Measure with When PC is used
+= | Ambient thermometer and inside a panel, the

1 § humidity hygrometer. 10 to 90 %RH temperature in the

= Measure corrosive panel is ambient
o . gas. There should be temperature.
'g Ambience no corrosive gases.
<

2 Line voltage
check.

Measure veltage
across 100/200

85 to 132 VAC

Change supply
power. Change

Mg007. Retighten
battery if
necessary.

VAC terminal. 170 to 264 VAC transformer tap.
g The module
2 | Looseness, . should be .
3 | play Move the unit. mounted securely Retighten screws.
& and positively.
3 o
2| Ingress of There should be
E | dustor ; no dust or foreign
(=
3 | foreign Visual check. material, in the Remove and clean.
= | material vicinity of the PC.
Loose
w | terminat Retighten. Sgtn;:cl:;%rsseshould Retighten.
S | screws .
=
=
€ | distances P':opfndr glearance
O | between , shoulc be
4 | 2| solderless Visual check. provided between Correct.
% | torminals solderless
§ : terminals.
=
] Retighten
© | Loose Visual check. Connectors should connector
connector not be loose, mounting screws
Check battery :
; If battery capacit
status [by m$unt|ng reductio’rr'l is?wt y
special auxiliary . g
5 | Battery relays M9006 and zraei:?:rt:::ce indicated, change

the battery when
specified service
life is exceeded.
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9.3 Replacement of Battery
M9006 or M3007 turns ON when the voltage of battery for program backup
and power failure compensation reduces.

Even if this special rely turns ON, the contents of the program and power
failure compensation are not lost immediately.

However, if the ON state is overlooked, the PC contents may be lost.

Special auxiliary relays M9006 and M3007 are switched ON to indicate that
the battery lite has reduced to the time (minimum) indicated in Table 8.3 and
it must be replaced if continued power tailure RAM and /or data backup is
required.

The following sections give the battery service lite and the battery changing
procedure.

9.3.1 Service life of battery

Table 2.3 shows the service life of battery.

Table 9.3 Battery Life

Battery Life (Total Power Faiiure Time) [Hr]

Guarantesed value (MIN) Actually(e_arerpgi)ad value After ngor?.'gdoz)mQOOT is
3600 9000 168

* The actually applied value indicates a typicail value and the guaranteed
value indicates the minimum value,

Preventive maintenance is as described below.

(1) Even if the total power failure time is less than the guaranteed value in
the above table, change the battery after four to five years.

{2) When the total power failure time has exceeded the guaranteed value
in the above table and M3006 has turned ON, change the battery.
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9.3.2 Balttery replacement procedure
When the service life of the battery has expired, replace the battery using

the following procedure:

Even if the battery is removed, the memory is backed by a capacitor for some
time.

However, if the replacement time exceeds the guaranteed value shown in the
following table, the contents of the memory may be lost. Therefore, replace
the battery as fast as possible.

Replacement of battery Table 9.4 Backup Time by Capacitor

Capacitor Backup Time (Minute)

Turn OFF the PC power supply. Guara&tﬂel:l? value Actualiy(grp\:’pFl’i)ed value

5 15

Open the cover on the front of
an A2ZASCPU.

Remove the old battery form the
holder and remove the lead
from the lead clamp. And then,
remove the lead connector from
the connector.

Insert new battery into holder in
correct direction and correct
lead wires to the connector.
(?lamp the lead with the lead A2ASCPU
clamp.

p.)
{The red is lead positive, and : : |

the blue one negative.} =

Close the cover on the front of \
an A2ASCPU. ks \

ABBAT

Turn ON the PC power supply. Battery N S

connector

Menitor M9006 and check
ON/OFF.

Battery failure

Completed
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10. TROUBLESHOOTING

This section describes various procedures for troubleshooting, as well as
corrective actions.

10.1 Basic Troubleshooting

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

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

Check the following points

{a) Machine motion (in stop and operating states)
(b) Power ON or OFF

{c)} Status of /0 equipment

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

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

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

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

(2) Trouble check

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

(b) Reset using the RUN/STOP keyswitch.

(c) Turnthe power ON and OFF,

(3) Narrow down the possible causes of the trouble

Deduce where the fault lies, i.e:
(a) Inside or outside the PC CPU.
{b) 17O module or ancther module.

(¢} Sequence program.

10 ~1
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10.2 Troubleshooting

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

10.2.1 Troubleshooting flowcharts

The procedures for troubleshooting are given in the following flowcharts:

Occurrence of error
1s the POWER LED OFF? See Section 10.2.2
Is the RUN LED OFF? See Section 10.2.3
Is the RUN LED flashing? See Section 10.2.4
Is the ERROR LED ON? See Section 10.2.5

Is the ERROR LED
flashing?

See Section 10.2.6

O module does not oper- i
ate properly. See Section 10.2.7

tPer:gram cannot be writ- See Section 10.2.8

10-2
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10.2.2 Flowchart used when the POWER LED goes OFF

POWER LED is turned
OFF.

Is the power supply
operating?

Correct the power supply.

Does the
POWER LED
turn ON?

NO YES

Is the line
voltage 85 to 132 VAC
or 170 to 264
VAC?

NO Set the supply voitage to
within the rated voltage.

Does the
POWER LED
turn ON?

NO YES

Is the
power supply module
fixed to the
base?

NG Fix the power supply mod-

ule correctly.

YES

Does the
POWER LED
turn ON?

NO YES

Cvercurrent

or overvoltage (1) Eliminate the excess

protection device current.
activated? (2) Switch the input power
OFF, then ON.

NO

Does the
POWER LED
turn ON?

NO YES

Consult your nearest
Mitsubishi representative,

Complete

10-3
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10.2.3 Flowchart used when the RUN LED goes OFF

RUN LED goes OFF.

indilga?gdegﬂhe YES Take corrective action according
peripheral? to the error code list.

(1) Duse to detective PC parts or
a connection failure.
(2) Due to excessive noise.

Reset the A2ASCPU us- | RUN LED goes ON.
ing the RUN/STOP

RUN LED remains OFF.

In case of (1)

In case of (2)

Move the RUN/STOP
keyswitch on the - -
AZASCPU to STOP and Consult your nearest Mitsubishi
write END to address 0 us- representative.
ing a peripheral device,

Move the RUN/STOP key | FUN LED does notgo ON.
switch to RUN.

RUN LED goes ON.

Software error.

Check program with pro-
grammer and correct the Connect noise suppression cir-
program. cuit, such as CR, to noise source.

10-4
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10.2.4 Flowchart used when the RUN LED flashes

| RUN LED flashes. ]

Hardware fault Check the error with pe-
ripheral equipment. (See
Section 10.3)

Consult your nearest Mitsubishi
representative.

Reset the A2ASCPU us-
ing the RUN/'STOP

Carrect the error.
(See Section 10.3)

Set the RUN/STOP key-
switch in RUN position.

Does the RUN LED NO

go ON?

[ Complete ]
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10.2.5 Flowchart used when the ERROR LED is lit

The following shows the corrective measures when the ERROR LED is lit at
RUN.

ERROR LED is lit.

\No

|s the M9008 ON?

Cause of the Hardware fault Check corrective actions

EFLZ%‘; :;tED in the fault code list.

Software error

Reset the A2ASCPU

using the RUN/STOP Can it be corrected?

NG

Set the RUN/STOP key-
switch in the STOP posi-

4 Take ¢orrective action.
tion.

Cerrect the cause of the
error.

Set the RUN/STOP key-
switch in RUN position.

Does the
ERROR LED
go ON?

YES

Consult your nearest Mit-
subishi representative.

Complets
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10.2.6 Flowchart used when the ERRCR LED flashes

The following shows the corrective measures when the ERROR LED flashes.

(The ERRCR LED flashes. ]

YES

oes special register

D98124 store 07

Consult your nearest Mit-
subishi representative,

Reset the ON annunciator
coil using a RST F[ ] in-
struction.

L Complete j
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10.2.7 Flowchart used when the output load of the output module does not go ON

Qutput load doss not go
ON.

Is the indicator
LED of the output mod-
ule ON?

Is the voltage
of power supply for
load applied?

s voltag®
across output
module's output COM
terminals as
specified?

Specified
voltage

Failure of output module.
Replace output module,

NO

ov

Check the output state in
monitor mode with the pro-
grammer.

Is the indicator
LED of the input mod-
ule ON?

Check the input signal in
monitor mode with the pro-
grammer.

Measure the voltage
across module input and

Check the wiring foad of
the power supply for load
and restore the power.

Check external wiring
and external input
equipment.

Check the load wiring and
load and restore the
power,

Check rush current when
the output load reaches

NG

the maximum number of
simultaneous ON signals.

Changs the output relay
number to adjust the rush
current to comply with
specifications.

COM terminal.
ov Specified
voltage
{moni-
tor sig-
nal
OFF)

B

Consult your nearest
Mitsubishi representative.

OK

POINT|

If the input or load signals are not switched OFF, see Section 10.4 and
take corrective measures.

10-8



10. TROUBLESHOOTING

10.2.8 Flowchart used when a program cannot be written to the PC CPU

MELSEC-A

The following shows the corrective measures when a program cannoct be

written to the PC CPU.

Program cannot be
written to the PC CPU

Is the

RUN/STOP
keyswitch set
to STOP?

Set the RUN/STOP
keyswitch to STOP

STOP

YES

Can the program be
written?

Replace the PC CPU.

NG

Can the program be
written?

s the memory protect
switch OFF?

Switch OFF the memory
protect. (M.PRO OFF)

NO

Can the program be
written?

Is a ROM
memory cassette
(A2SMCA-14KP)
used?

Replace the EEPROM
memary cassette
{A2SMCA-14KE) or use a
built-in RAM

NO

NO

Consult your nearest Mit-
subishl representative.

Can the program be
written?

Complete

* When the EEPROM memory cassette is used, make sure that the memory protect setting pins of the

A2SMCA-14KE are set to CFF.
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10.3 Error Code List
When an error cccurs at PC RUN or during Run, the error is displayed or error
code is stored in special register D3008, the detailed error code is stored in
special register D9091, and the error step is stored in special register D9010

by the self-diagnostic function. The error content and corrective action are
shown in Table 9.2.

10.3.1 Reading of error codes

When an error occurs, the error code can be read by peripheral device. Refer
to the Peripheral Device Operating Manual for the operation method.

10.3.2 Error code list
Error codes are generated as follows:

Table 10.1 Error Code List

Detailed

Error Error
Error Message Code Code Error and Cause Corrective Action

(Dg008) (D9091)

"INSTRCT CODE (1) Read the error step by

ERR.” peripheral device and correct

. . . the program of that step.

101 Q:dgnirsegg?nn|z::e|é15tructton (2) Check to see if ROM has an
9 ’ undecodable instruction code

and replace with ROM which

has the correct content.

Index is qualifying for a 32-bit

102 constant.

The device specified by
103 extention application instruction
is incorrect.

The program structure of the
104 extension application instruction
is incorrect.

The command name of the
105 extention application instruction
is incorrect.

10
There is a place where index

106 qualifying wit_h Z or Vis made In
the program in [LEDA/B|IX] to Read the error step by
[LEDA/B{IXEND]. peripheral device and correct the

(1) The device number and set program of that step.
value in the QUT instruction
ot the timer and counter are
qualified by an index.

{2) The label number of pointer
(P} assigned to a destination
head of [CJ], [SC], [CALL],
[CALLP], [JMP],
[LEDA/BIFCALL],
[LADA/B|BREAK] instructions
or the label number of
interrupt pointer (1) assigned
to an interrupt program head
it is qualified by an index.

107

{Checked at STOP
— RUN or during 108
instruction execution)

Error other than 101 to 107
above
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Table 10.1 Error Code List {Continued)

Error Message

Error
Code
{D9008)

Detailed
Error
Code

(D9091)

Error and Cause

Corrective Action

"PARAMETER
ERROR"

{Checked at power-
on, STOP - RUN,
and PAUSE — RUN)

11

111

The capacity settings of the
main program, microcomputer
programs, file register
comments, status latch,
sampling trace or extension file
registers are not within the
usable CPU range.

112

The total of the set capacities of
the main program, file register
comments, status latch,
sampling trace and extension file
registers exceed the memory
cassette capagcity.

113

The latch range in parameters or
the M, L, S setting is incorrect.

114

Sum check error

115

Parameter remote RUN/PAUSE
contacts, the run mode at error
occurrence, the annunciator
display mode or the STOP —»
RUN display mode setting are
incorrect.

116

Parameter MNET-MINI
automatic refresh setting is
incorrect.

117

Parameter timer settings are
incorrect.

118

Parameter counter settings are
incarrect.

Read the parameters in the CPU
memory and rewrite to the
memory after checking and
correcting the content.

"MISSING END
INS."

(Checked at STOP
— RUN)

12

121

There is no END (FEND)
instruction in the main program.

Write END in main program.

*CAN'T EXECUTE
(P)

{Checked at the
execution of
instruction)

13

131

The device number of pointer (P)
or interrupt pointer (I} used as
the label added to the
destination head is duplicating.

Remove the duplicated number
of pointer (P} with the
destination head and correct so
that the number is not
duplicated.

132

The label of pointer (P) specified
by [CJ], [SCJ], [CALL], [CALLP],
[JMP], [LEDA/B|FCALL],
[LEDA/B|BREAK] instructions is
not specified prior to the END
instruction.

Read the error step by
peripheral device, check the
content, and insert destination
pointer (P).

10— 11
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Table 10.1 Error Code List (Continued)

Error Message

Error
Code
{D9008)

Detailed
Error
Code

{D9091)

Error and Cause

Corrective Action

"CAN'T EXECUTE
P"

{Checked at the
execution of
instruction)

13

133

{1) Even though the [CALL]
instuction is missing, the
[RET] instruction has been
executed since it is in the
program.

(2) Even though the [FOR]
instruction is missing, the
[NEXT)] and [LEDA/B|BREAK]
instructions have been
executed since they are in the
program.

(3) Since the nesting level for
the [CALL), [CALLP], or [FOR]
instruction is 6 or deeper, the
6th level nest has been
executed.

(4} The [RET] or [NEXT]
instruction is missing at
execution of the [CALL) or
[FOR] instruction.

(1) Read the error step by
peripheral device, check the
content,and correct the
program at that step,

(2) Nesting level fot the [CALL],
[CALLP], and [FOR]
instructions must be 5 or less.

135

(1) [LEDA/B|IX] to [LEDA|IXEND]
instructions are not written as
a set.

(2) There are more than 32 sets
of [LEDA/B}IX] to
[LEDAJIXEND] instructions.

(1) Read the error step by
peripheral device, check the
content, and correct the
program at that step.’

(2) [LEDA/B|IX] to [LEDAJIXEND]
instructions must be less than
33 sets.

“CHK FORMAT
ERR."

{Checked at
STOP/PAUSE —
RUN)

14

141

Instructions other than LDX,
LDIX, ANDX and ANIX (including
NOP}) are in the circuit block If
the [CHK] instruction.

142

There is more than 1 [CHK]
instruction.

143

The number of contact points in
the circuit block of the [CHK]
instruction exceeds 150,

144

The [LEDA|CHK] and
[LEDA|CHKEND] instructions are
not written as a set, or there are
2 or more sets,

145

The format of the block shown
below preceding the circuit block
If the [CHK] instruction is
abnormal.

P54 {-—{G [P H

146

The D1 device number of the
[CHK|D1|D2] instruction does
not match the contact device
number preceding the [CJP]
instruction.

147

There is a place where index
gualification is made in the
check pattern circuit.

Refer to the content of the
detailed error code, and check
and cotrect programs related to
the [CHK] instruction.
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Table 10.1 Error Code List (Continued)

{Checked at the
execution of END
instruction)

(2) Momentary power failure
during program scan has
caused apparent scan time to
increase.

E Detailed
rror Error . .
Error Message Code Code Error and Cause Corrective Action
(D9008) | (pgng1)
"CHK FORMAT (1) There is more than 1 check Refer to the content of the
ERR." pattern circuit of [LEDA|CHK] | detailed error code, and check
to {LEDA|CHKEND] and correct programs related to
instructions. the [CHK] instruction.
{2) There are 7 or more check
condition circuits in
[LEDA|CHK] to
[LEDA|CHKEND] instructions.
(3) The check condition circuits
14 148 in JLEDA|CHK] to
[LEDA|CHKEND] instructions
have been created by
instructions other than X and Y
contact instructions and
comparison instructions.
(4) The check pattern circuit of
[LEDA|CHK] to
(Checked at [LEDA|CHKEND)] instructions
STOP/PAUSE - has been created by 257 or
RUN) more steps.
"CAN'T EXECUTE The [{RET] instruction exists Read the error step by
" 151 cutside the interrupt program peripheral device and erase the
and has been executed. [IRET] instruction.
; —_ Check and correct use of [IRET]
152 ih:;?e[rlrﬁE:'] :gstrrauncitlon in the instruction inside or outside
pt program. interrupt program.
15 Monitor special register D9011
An interrupt module is being by peripheral device, check
used though there is no whether or not there is an
158 corresponding interrupt peinter interrupt program corresponding
(n. to the stored numeric values or
{Checked at the At error occurrence, pointer (I} is | whether or not the same number
cccurrence of stored in D90O11, exists for the interrupt pointer
interruption) {1}, and correct.
“ - Error of the CPU sequence Passible hardware fault, consult
RAM ERROR 201 program storage RAM Mitsubishi representative.
20 202 Error of the CPU work area RAM
203 CPU device memory error
E,%Reeil_(gg)at 204 | CPU address RAM error
The operation circuit executing Possible hardware fault, consult
"OPE CIRCUIT ERR" 211 index qualification in the CPU is Mitsubishi repressentative.
not operating normally.
29 512 The CPU hardware (logic) is not
operating normally.
The operation circuit executing
(Cheked at 213 PC sequence program in the
power-on) CPU is not operating normally.
"WDT ERROR" Scan time exceeds watchdog
error monitor time. (1) Check PC program scan time
(1) User program scan time has and reduce using the [CJ]
22 increased. instruction.

(2) Check for momentary power
failures by monitoring special
register D9005.
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10. TROUBLESHOOTING

Table 10.1 Error Code List (Continued)

Error Detailed
Error . .
Error Message Code Code Error and Cause Corrective Action
(D9008) (d9091)
"END NOT The entire stored program has (1) Reset CPU
EXECUTE" been executed without executing If error persists, possible
the END instruction. hardware fault, consult
(1) The END instruction has Mitsubishi representative.
24 241 been missed (e.g. memory
cassette removed during
program execution).

{Checked at end of (2} The END instruction has

program} been corrupted.

"MAIN CPU DOWN* 26 — | The main CPY is malfuncticning Possible hardware fault, consult

or broken, Mitsubishi representative.

"UNIT VERIFY ERR.” Verified data is different from the | Read the dstailed error code by

17O data at power on. peripheral device, check and
{1} An IO module (including replace the module
special function module) has | corresponding to that numeric
31 been removed or the base value (/O head number) or
unit while the PC power is monitor special registers D9116
switched ON, or wrong module | to D8123 by peripheral device,

(Checked is loaded. check and replace the module

continuously) where that data bit is "1°.

"FUSE BREAK OFF" QOutput unit fuse blown. (1) Check the fuse blown LED
indicator of the output module
and replace the fuse of the lit
module.

(2) Read the detailed error code

by peripheral device and

a3 replace the fuse of the output
module correspending to that
numeric value (I/0 head
number), or monitor special
registers D8100 to D9107 by
peripheral device and replace

{Checked the fuse of the output module

continuously) where that data bit is "1",

"CONTROL-BUS 401 Incorrect FROM/TO instruction Hardware fault (CPU, special

ERR." execution. function unit and/or base unit).

. Consult Mitsubishi
Para!'neter IIQ assignment, representative.
special function modules cannot
40 be accessed at initial
communication.
402 At error occurrence, the head
11O number (the upper 2 digits of
a 3 digit expression) of the
special function module causing
the error is stored in D9011,
“SP. UNIT DOWN" No response from special Hardware error of the accessed
411 function unit after execution of special function module. Consult
FROM/TO instruction. Mitsubishi representative.
During parameter /O
assignment, at initial
41 communication, responsses from
special function modules have
412 not been returned.
At error occurrence, the head
170 number (the upper 2 digits of
a 3-digit expression) of the
special function module causing
the error is stored in DS011.
"LINK UNIT ERROR" Two A1SJ71AP21/R21, Set one as a master station and
42 A1SJ71AT21B, AJ71AP21/R21, one as a local station.
or AJ71AT21Bs are set as
master stations.
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10. TROUBLESHOOTING

Table 10.1 Error Code List (Continued)

E Detaijled
rror Error . N
Error Message Code Code Error and Cause Corrective Action
(D9008) | 49091}
"I/ INT. ERROR" Interrupt signal recsived with no Since a hardware error has
interrupt module present. eccurred in one of the modules,
43 replace the moduies one by one
to find the faulty module.
Consult Mitsubishi
reprasentative,
"SP.UNIT LAY, O modules allocated in Reset I/O assignments in
ERR." parameter settings by peripheral parameters by peripheral device
441 device have been allocated by according {o the loading status
special function modules. Or, the of the special function modules.
opposite settings have been
executed.
More than 8 special function Load less than 9 special
modules [except for the AlB1 tunction modules [except for the
442 (S1)/A1S161] which can start Al61 (S1)/A15161]) which can
interrupts to the CPU have been start interrupts to the CPU.
loaded,
443 More than 1 AJ71AP21/R21s has Load less than 2
been loaded, AJ71AP21/R21s.
More than 6 computer link Load less than 7 computer link
444 medules, etc., have been loaded modules.
to 1 CPU module.
448 More than 1 Al61 (S1)/A1S161 has Load only 1 Al61/A1SI61.
44 been loaded.
The modules MNET/MINI Reset the module assignments
automatic refresh allocated in of the MNET/MINI automatic
446 parameter settings by peripheral refresh in parameter settings by
device and the names of the peripheral device according to
modules of actually linked station the modules of station numbers
numbers are incorrect, actually linked.
The number special function Decrease the number of loaded
modules which can use dedicated special function modules,
instructions, registered by 11O
assignment per one CPU module
(number of medules to be loaded)
is larger than the specified limit.
(The total of computers shown
447 below is 1344 or more.)
(Number of loaded ADS9 x 5)
{Number of loaded ADSZ(S1)/AD58 x 8}
{(Number of loaded AJ71C24(53/56/58) x 10)
{Number of loaded AJ71UC24 x 10)
{Nurnber of loaded AJ71C21(51) x 29}
+  [Number of lpaded AJ71PT32(S3) x 125}
Tatal > 1344
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10. TROUBLESHOOTING

MELSEC-A

Table 10.1 Error Code List (Continued)

E Detailed
reor Error . .
Error Massage Code Code Error and Cause Corrective Action
(D9008) (d9091)
*SP. UNIT ERROR" There is no special function Read the error step by
maodule in the area specified by peripheral device, check and
461 the FROM/TO instruction. correct the content of the
{Checked when FROM/TC instruction of that
FROM/TO 46 step.
;nps;;?:ltlﬁgr:{c?ign There is no special function Read the error step by
module dedicated module in the area specified by peripheral device, check and
instruction is 462 the FROM/TO instruction or correct the content of the special
specified.) there is no correspending function module dedicated
special function module. instruction of that step.
"LINK PARA. (1) The link range is setin (1) Re-write link parameters
ERROCR" parameter settings by from peripheral programming
peripheral device, and for unit to PC.
some reason, the content (2) Check station number setting.
47 written to the link parameter (3) Persistent error occurrence
area differs from the link may be an indication of
parameter content read by hardware fault. Consult
the CPU or link parameter Mitsubishi representative.
is not written.
(2) 0 slave stations set.
“CPERATICN (1) When using file register (R), Read the error step by
ERROR" operations have been peripheral device, check and
executed excesading the correct the program of that step.
specified range for the device
501 number and block number of
file register (R).
(2) The file register is used in
the program without executing
file register capacity settings.
The combination of devices
502 specified by instruction is
incorrect.
The storage data of specified
503 devices or the constants are not
within the usable range.
50 The quality of settings used for
504 handled data has exceeded the
usable range.
(1) The station number specified
by instruction [LEDA/B|LRDP],
[LEDA/BILWTP], {LRDP] or
[LWTP] is not a local station.
5085 {2) The head /O number
specified by instruction
[LEDA/B|RFRP],
{LEDA/B|RTOP], [RFRP] or
[RTOP] is not a remote station.
The head /O number specified
. by instruction [LEDA/B|RFRP],
(Checked during 506 (LEDA/BIRTOP], [RFRP] or
execution of [RTOP] is not a special function
instruction) module.
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10. TROUBLESHOOTING

Table 10.1 Error Code List (Continued)

MELSEC-A

on)

{Checked at power-

Error Detailed
Error Message Code 5;’:; Error and Cause Corrective Action
(DS008) | (4gp91)
"OPERATION (1) While the AD57 (St} or the Read the error step by
ERROR" ADSES8 is executing instructions | peripheral device and provide
by partial processing, other intarlock by special relay M9066
instruction have been output to] or change the program structure
the same module. and correct. This prevents the
{2) While the AD57 (S1) or the execution of other instructions to
507 ADS58 is executing instructions | the same module while
by partial processing, executing instructions to the
instructions have been cutput | ADS7 (S1) or AD58 by partial
to other AD57 (S1) or AD58 by | processing and prevents the
partial processing. execution of instructions to other
AD57(S1) or AD58 by partial
processing.
(1) An instruction which cannot (1) Read the error step by
50 be executed by remote petipheral device and correct
terminal module connected to the program, meeting loaded
the MNET/MINI-S3 was conditions of remote terminal
executed to the modules. medule.
(2) When the [PRC] instruction ~ | (2) Provide interlock using
was executed to a remote M9081 {communication
terminal, the communication request registration areas
509 request registration areas BUSY signal) or D908&1
overflowed. (number of vacant areas in the
(3) The [PIDCONT} instruction communication request
was executed without registration areas}
executing the [PIDINIT] when the [PRC] instruction is
instruction, executed to a remote terminal.
(Checked during The [PID57] instruction was (3) Execute each instruciton,
execution of executed without executing the and then, execute the next in
instruction) [PIDINIT] or [PIDCONT] struction.
instruction.
"MAIN CPU DOWN" (1} INT instruction processed in (1) Remove INT.
microcomputer program area. | (2) Eliminate noise.
60 — | {2) CPU malfunction due to (3) Hardware fault.
noise.
(3) Hardware fault.
“BATTERY ERRCR" (1) Battery voltage low. (1) Replace the battery.
(2) Battery not connected. (2) When using RAM memeory or
70 E—— the power failure compensatior]

function, load the lead
connectors.
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10. TROUBLESHOOTING

10.4 1/0 Connection Troubleshooting
This section explains possible problems with 1/0 circuits.
10.4.1 Input circuit troubleshooting

This section describes possible problems with input circuits, as well as
corrective actions.

Table 10.2 Input Circuit Problems and Corrective Actions

Condition Cause Corrective Action
Leakage current of input switch (such as a » Connect an appropriate register which
drive by non-contact switch). will make the voltage across the
terminals of the input module lower than
the OFF voltage value.
Input AC input AC input
Example| signal —— ---
! does not © Input module ¢ Input
turn OFF. ER 9o current R module
Power supply
It is recommended to use 0.1 to 0.47 uF + 47 to
120 © {1/2 W) for the constant.
Drive by a limit switch with neon lamp. + Same as Example 1.
« QOr make up another independent
display circuit.
- AC input
Input - -
Exampie| signal
2 .| does not J’ﬂi [1 Iéﬁrargist’e Input module
turn OFF. T )
- ' Power supply
Leakage current due to line capacity of wiring + Same as Example 1.
cable. Line capacity C of twisted pair wire is + However, leakage current is not
approx. 100 P¥/m). generated when power supply is located
on the input equipment side as shown
. below.
Input —_— AC input
Example| signal T u———— e AC input
3 does not | _L eakage K . —
turn OFF. |] L current Input module L : :
f T () [ i . Input
S ! L module
B Power supply
________ g
Power Supply
Drive by switch with LED indicator « Connect a register which wili make the
) voltage across input module terminal
and common higher than the OFF
voltage, as shown below.
[ DC input (sink)
Input * CC input (sink
Example| signal l Leakage _—- opaL (e
1
4 does not [l current .
turn OFF. 7 . Input module Resistor Input
- ' - ——‘—1—_ module
* A sample calculation of a connected resistor
value is given on the following page.
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10. TROUBLESHOOTING

MELSEC-A

Table 10.2 Input Circuit Problems and Corrective Actions (Continued)

Condition Cause Corrective Acticn
» Sneak path due to the use of two power « Use only one power supply.
supplies. » Connect a sneak path prevention diode.
(Figure below)

Input _L
Example| signat
5 does not Input module i .

turn OFF. _E"_C{)

Input module

E1 ~[ IEz o |i'

Sample calculation for Example 4

The switch with the LED indicator is connected to A138X40 and there is a 4
mA leakage current.

(1)

A1SX40

)1

Input module

=

24 VD?

1

" Leaka l
: curren??t mA

:

A

Since this voltage does not satisfy the OFF voltage of 1 [mA] or lower,
the input signal does not go OFF. Therefore, connect a resistor as
shown below.

_________ . amA A1SX40
+ A 7 |lz=1mA
! l .
[| VR =3mA 121 |nput impedance
i , + 33kn
_._88ka 1 a4vpe

Calculate the resistance value of R as follows:
To obtain the 1 mA OFF current for the A1SX40, a 3 mA current or
larger must flow to R.

Ir : 1z = Z {input impedance) : R

RSLZ- ]

R X {(input impedance) = 3 X 3.3 =1.1 [kQ]

R < 1.1KQ

If the resistance value of R is 1 kQ, the power capacity W of the re-
sistor R is cailculated as follows:

W = (current value)® x R = 0.003% (A) x 1000 () = 0.009 (W)

Since the power capacity of the resistor is usually selected as 3 to 5
times the actual power consumption, a 1 k 0.5 W resistor must be
connected to the terminals concerned.
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10. TROUBLESHOOTING

10.4.2 Output circuit failures and corrective actions

Table 10.3 Output Circuit Failures and Corrective Actions

Condition Cause Corrective Action
» Load is halt-wave rectified inside (in some +» Connect a resistor of 10 to 99 ki.
cases, it is true of a solenoid). across the load.
_AlSY22 M) If a resistor is used in this way, it
Output module does not pose a problem to the
output element. But it may cause
bt the diode, which is built in the load,
OFF to deteriorate, resuiting in a fire, etc,
BExample ' . 4
excessive o
! voltage i @
ge is
applied to .
"f:f load. « When the polarity of the power supply is as l Resistor
shown in [1], C is charged. When the
polarity is as shown in [2], the voltage
charged in C plus the [ine voltage are —‘-—
applied across D1. Max. voltage is approx.
2.2E.
« Leakage current due to built-in noise « Connect C and R across the load
suppression i
When the wiring distance from the
output card to the load is long, there
A1SY22 may be a leakage current due to the
The load Output medule line capacity.
does not
Exam plo turn OFF -
(triac Leakage current ——-@
output). 4
A toas |-

» Drive the relay using a contact and
drive the C-R type timer using the same
contact.

Soms timers have half-wave rectified
When the A1SY22 internal circuits. Therefore, take the
load Is a C- _— precautions indicated in the example.
R type Cutput module
Exampie| timer, time
3 constant :
fluctuates j [Leakage current; Resister
(triac ¢
output).
— —
Calculate the CR constant
depending on the load.
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11. DIVICES AND INSTRUCTIONS

11. DEVICES AND INSTRUCTIONS
11.1 Special Relay List
Special relays are internal relays whose uses are determined inside the PC.

Therefore, they cannot be turned ON/OFF as coils is a program. (Except for
*1 and *2 in the table)

Table 11.1 Special Relay List

Number Name Description Details
OFF: Normal » Turned ON when there is one or more
*1 L output modules of which fuse has been
MS000 Fuse blown ON: z?;tﬁr;ce of fuse blow blown. Remains ON if normal status is
restored.
» Turned ON if the status of I/O module is
"1 170 module verify OFF: Normal different from enterd status when power is
Mao02 error ON: Presence of error turned on. Remains ON if nermal status is
restored.
* ) « Turns ON when a unit detects an error in
o004 MINI link error SrF: Normal the master station of the MINI link, Remains
: On after the error is corrected.
* . ; » Turned ON if power failure of within 20
IV‘I‘QOOS AC DOWN detection 8,5': ﬁg :z gg&i msec vccurs, Reset when POWER switch is
’ moved from OFF to ON position.
. * Turned ON when battery voltage reduced to
M2006 Battery low SEF gg{{gf“ low less than specified. Turned OFF when
’ y battery voltage becomes normal.
* OFF: Normal ¢ Turned ON when battery voltage reduces to
M9007 Battery low latch ON: Battary low less than specified. Remains ON if battery
. v voltage becomes normal.
1 Self-diagnasistic OFF: Absence of error » Turned ON when error is found as a result
Msoos error ON: Presence of error of self-diagnosis,
. i ] » Turned ON when OUT For SET F
Msoog gg&t?gﬁmr 85': S?:::::eogfd;é;a:;'t?:n instruction is executed. Switched OFF when
’ D9124 value is set to O.
2 OFF: Absence of error + Turned On when operation error occurs
Mao4 4 Operation error flag ON: Presence of error during execution of application instruction.
; Remains ON if normal status is restored.
Mg012 Carry flag 85'.:: ggg; 32 + Carry flag used in application instruction
. : » Clears all data memory (except special
Ms016 ﬁ):ta memory clear 8EIF (N)gtp[lc:c;z:lrng relays and special registers) in remote run
g . P mode from computer, etc. when M9018 is 1.
. : + Clears all data memory (except special
Ms017 ﬁ:ta memory clear gEIF gﬁtp:ﬁc;:?:g relays and special reglysters) in remote run
9 ) P mode from computer, etc. when M9017 is 1.
User timing clock
Ms020 No. 0 ° « Refay which repeats ON/OFF at intervals of
— predetermined scan.
Mg021 User timing clock » When power is turned ON of reset is
No. 1 n2 ne performed, the clock starts w[ith OFF.
PR scan scan + Set the intervals of ON/OFF DUTY]
M9022 sz.:,-rztlmmg elock - p instruction.
. scan
Mg023 gse'rstlmmg clock
0 H DUTY] n1 | n2 M%zo’—{
User timing clock
M8024 No. 4
» Writes clock data from D9025 to D9028 to
"2 Clock data set OFF: No processing : the clock devices after the END inistrucion
Mg025 request ON: Data set request is executed at the scan when M8025 is
switched on.
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11. DIVICES AND INSTRUCTIONS

MELSEC-

Table 11.1 Special Relay List (Continued)

A

Number Name Daescription Details
OFF: No error Switchad ON when a clack data (D9025 to
M2026 Clock data error ON: Error DS028) error occurs.
b Clock data read OFF: No processing Reads clock data in BCD to D9025-D9028
Mgo28 request ON: Read request when M3028 is switched ON.
By turning ON M39028 by using a sequence
program, gll requests of data communication
acl:\;:gpted during 1 scan are processed by
. i END proccessing of the scan,
o Data communication OFF: Er;gl:’tgzacessmg Is not Data communication request batch
M9029 ;ﬁggg:; it:‘ztch ON: Batch processing is %rﬂﬁessmg ON/OFF can be switched during
executed. Default is OFF. (Data communication
requests are processed one at a time by
each END processing in the order that they
are accepted.
Mg 0.1 second clock %o Juos ]
030 -1 second ¢loc :e: S6C 0.1 segond, 0.2 second, 1 Isecand, 2
- 0.1 socond, and 1 minute clocks are generated.
M031 0.2 second clock %’EL——I— Not tu:?e ON and OFF per scan but turned
; 0.5 ON and QFF even during scan if
Moos2 1 second clock ﬂ“_l—s::‘-—r corresponding time has gelapsed.
Me0as 2 second clock e [ 21 T pertormaq Power s turmed ON or reset (s
30
Moo34 1 minute clock sec | 39 [
M9036 Normally ON on
ormaty OFF Used as dummy contacts of initialization an
application instruction in sequence prol_gram.
ON M3036 adnd M90?7hafg ;gig:ﬂgldsqrrgg F "
independently of the / switc
M3037 Normally OFF OFF positicn. M8038 and M3039 are switched |
ON/OFF in accordance with the RUN/STOP
switch pesition, i.e. switched OFF when the
M9038 ON only for 1 scan ON :‘ {scan switch fs set to STOP. When the switch is
after RUN OFF set to other than STOP, M9038 is only
switched ON during 1 scan and M9030 is
RUN "a‘]; on only switched OFF during 1 scan.
Me039 (OFF only for 1 scan .—_-] 1scan
after RUN) OFF
i OFF: PAUSE disabled When RUN key switch is at PAUSE position
Mo040 PAUSE enable coll | oN:  PAUSE enabled or RENOTE PAUSE contact has furhed ON J
. if M9040 is ON, PAUSE mode is set and
PAUSE status OFF: During PAUSE and It W :
M9041 contact ON: Not during PAUSE M9041 is turned ON.
OFF: During STOP Switched ON when the RUN/STOP switch is
Mg042 STOP status contact | - Not daring STOP set to STOP.
Turned ON upon compietion of sampling
Sampling trace QFF: During sampling trace trace performed the number of times sel in
Mo043 i A ON: Sampling trace peripheral devices aftr [STRA] instruciton is
P completion executed. Reset when [STRAR] instruciton
is executed.
Has the same functions as the [STRA] and
[STRAR] instructions. (M8044 is forced to
switch ON/OFF by the peripheral device.)
0—1:Same as [STRA]} When switched OF'f, %%(#4 provides the
. execution same function as the A] instruciton.
Mo044 Sampling trace 150:Same as [STRAR] When switched OFF, Rocss provides the
execution same function as the [STRAR] instruction.
At this time, the sampling trace condition is
based on the value in Dg044. (0 for scan,
time for time (10 msec increments))
\évggm M9045 is ON, dWDT is reset when a
. . . instruction and data communication
Mo045 }Ix\?éqrh)lr:gstgtner 85': VWV8¥ :: p:;er?set request batch processing are executed.
. (This is used when the scan time exceeds
200 msec.
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11. DIVICES AND INSTRUCTIONS

Table 11.1 Special Relay List (Continued)

Number Name Description Details
Mgo4é Sampling trace 8§F Sﬁfﬁg 3;229 trace Cn during sampling trace
. , . Sampling trace is not executed until M9047
Mg047 Sampling trace OFF: Sampling trace stop is turned ON. By turning OFF M9047,
preparation ON: Sampling trace start sampling trace is stoppad.
Number of OFF: Characters up to NUL %Eﬂ? L‘g%?gr;s 3!::dtcharacters up to NUL
M8049 characters output code output When M9049 is ON, ASCI codes for 16
switching ON: 16 characters output characters are outp’ut.
Switch ON to disable CHG instruction.
Mo051 CHG instruciton OFF: Disable Switch ON to request program transfer.
: execution disable ON: Enable Automatically switched OFF on completion
of the transfer.
, SEG instucton | OFF:7SEG isplay o O e e ash Instngior
Ma052 switching ON: /O partial refresh display instruction when M9052 is OFF.
OFF: Not during STEP RUN Switched ON when the RUN/STOP switch is
M50S4 STEP RUN flag ON: During STEP RUN in STEP RUN.
MOO5S5 Status latch OFF: Uncompleted Turned ON when status latch is completed.
completion flag ON: Completed Turned OFF by reset instruction.
OFF: Not during divided ON while an instruction to the AD57 (S1),
MS0OG5 Division processing processing ADS58 is executed in divided processing.
execution detection ON: During divided Turns OFF at completion of execution ?no
processing divided processing).
Since instructions with lon proc:essirug|
. - , . . times to the AD57 (S1) and AD58 great
2 56 Divided ﬁrocessmg 8§F g?t.Ch dprocessqu extend the scan tinge, )divided ;:nror.:%ssinér of
Mg0 request flag + Divided processing these instructions is executed by turning
Mg066 ON.
OFF: Communication o
- request entry 32 entry areas are provided for FROM/T
M908 1 g"{;;n;:rgﬁf:wgreas areas available instruction waiting for execution to
Bl(}SY si naly ON: Communication MNET/MINI(-S3); turns ON if there are no
9 request entry empty areas.
areas no available
Used to set whether or not the following
- " error checks are made at the execution of
- OFF: Error checked the END instruction. (To shorten the END
Mooa4 Error check setting ON: Error unchecked instruction processing time)
Fuse blown, I/O unit verify error, battery
error
o . :
. OFF: No error Turns ON by instruction-related error.
Mo091 Instruction error flag ON: Error Remains ON after the error is corrected,
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11. DEVICES AND INSTRUCTIONS

Table 11.1 Special Relay List {Continued)

Number

Name

Description

Detailes

23
Moog4

VO change flag

OFF:
ON:

Changed
Not changed

« |/O module may be changed in online mode

by switching M9094 on after the head /O
number of the new module is set to D094,
(Only one module may be changed by one
setting.)

To execute I/O change during RUN, turn it
ON b using a progl[am or test mode by
peripheral device. To exscute 1/O change
during STOP, turn it ON by using test mode
by peripheral device.

RUN/STOP mode must not be changed until
I/0 modute change is complete.

M91i00

Existence of SFC
program

OFF:
ON:

SFC program does not
exist

SFC program

exists

Turns ON when an SFC program has been
registered and an SFC program work area
has become available.

Turn OFF when an SFC program has not
been registered or when an SFC program
work area is not available.

‘2
Mo101

SFC program
start/stop

CFF:
ON:

SFC program stop
SFC program start

Turned ON by the user when starting the
SFC program.

When turned OFF, the operation output for
the execution step is turned OFF, and the
S8FC program stops.

2
Mg102

SFC program start
status

OFF:
ON:

Initial start
Continued start

Using M9101, the starting step when the
SFC program is restarted is selected.

ON: All execution conditions at a stop of
the SFC program are cleared, and the
program is restarted with block 0.
Program is restarted from the
execution step in the execution block
at the time of stop,

Once this is turned ON, the state is latched
{at power failure) by the system.

OFF:

2
M9103

Continuous transfer
setting

OFF:
ON:

Continuous transfer not
provided

Continuous transfer
provided

When continuous step transfer ¢conditions
are ali established, whether or not the
execution of steps in which all transfer
conditions in one scan are established is
performed is selected.
ON: Continuously executed.
{Continuous transfer provided)
OFF: Executed per step per scan.
(Continuous transfer not provided)

M92104

Continuous transfer
prevention flag

OFF:
ON:

At transfer completion
When transfer is not
executed

Turns ON when the continuous transfer is
provided and continuous transfer has not
been executed. Turns OFF when a transier
of one step is completed.

By writing M9104 by using an AND conditiont
as the transfer condition, continuous
transfer of corresponding step can be
prevented.
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MELSEC-A

Table 11.1 Special Relay List (Continued)

Number Name Description Detailes
- Step transfer
monitoring timer
Ma108 start (corresponds to
D9108)
- Step transfer
moenitoring timer
M3109 start (corresponds to
D9109)
. Step transfer
monitoring timer
M9110 start (corresponds to
D9110) o
- Step transfer OFF: Menitoring timer reset * ;Il-rl:'ll:rs ON to start a step transfer monitoring
Mo111 monitoring timer ON:  Monitoring timer reset Monitoring timer is reset when this Is tutned
start (corresponds to start OFF.
DgT11)
- Step transfer
monitoring timer
Me112 start {corresponds to
Do112)
o Step transfer
Mo113 monitoring timer
start (corresponds to
D9113)
. Step transfer
monitoring timer
M9114 start {corresponds to
Do114)
- . . ¢ Turns ON when sampling trace of all
Me180 ﬁgzzeciﬁglg?en:jallgg 85': ;Zgg :E}?';tpleted designated blocks is completed. Turns OFF
when sampling trace starts.
Mo181 Active step sampling | OFF: Trace not executed « Turns ON during sampling trace execution.
trace execution flag ON: Trace executed Turns OFF at completion or suspension.
+ Selects whether sampling trace execution is
. prohibited or enabled.
Ma182 Active step sampling | OFF: Trace prohibit/suspend ON:  Sampling trace execution is enabled,
trace enabled ON: Trace enabled OFF: Sampling trace execution is prohibited
When turned OFF during sampling
trace execution, trace is suspended.
+ Selects the operation output state when
block stop is executed.
ON: The ON/OFF state of the coil used by
2 : . Cal the operation output of the step which
Ma196 agiﬂa&%ﬂ output at 8|E,F 88:} gg:pﬂ: SEF was executed at block stop is retained
P : P OFF: All coil outputs are turned OFF.
(Operation output by a SET
instruction is retained regardless of
ON/OFF of MS196.)
M9197| M9198 | Display Range
OFF OFF Status of XY 0 to 7F0
Status of X/Y 800 to
ON OFF FFO
Mga1g7 Fuse blown/l/O Switches display in OFF | ON 18;?;38 of X/¥Y 1000 to
verify error display combination of M3197 and
Mo198 switching M9 198 status. ON ON Status of X/Y 1800 to
1FFO
+ Switches the I/0 module number for the
display of fuse-blown module {D3100 to
D8107) and the display of I/O module verify
check error (D9116 to D9123).
+ Display switching is executed at END
processing.
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11. DEVICES AND INSTRUCTIONS

Table 11.1 Special Relay List (Continued)

Number Name Description Detailes

+ When sampling trace/status latch is
executed, set data stored in the CPU can be

M9199 Sgggétﬁﬂ"spmgh OFF: Df;ﬁéggmre not restored so the operation can be restarted.
data restore ON: Bata restore provided Turn ON M919¢ when the execution is made

again. {(No need of rewriting data from
peripherals.) .

POINTS

(1)} 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.

(2) The above relays with numbers marked *1 remain "on" if normal
status is restored. Therefore, to turn them "off", use the following

method: i

R i
(a)Method by user program commmmang "
Insert the circuit shown at the right into #9000

the program and turn on the reset execution
command contact to clear the special relay M.
(b)Method by peripheral device
Cause forced reset by the text function of peripheral device.
For the operation procedure, refer to the manual of each
peripheral device.
(c)By moving the RESET key switch at the CPU front to the RESET
position, the special relay is turned "off".

{3) Special relays marked *2 are switched ON/OFF in the sequence
program.

{4) Special relays marked *3 are switches ON/OFF in test mode of the
peripheral.

(5) tems marked *4 are reset only when power is turned ON.

Enter a number desired to be set
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11. DIVICES AND INSTRUCTIONS

11.2 Special Register List

MELSEC-A

The special register are data registers used for specific purposes.

Therefore, do not write data to the registers in the program {except the ones
with numbers marked *2 in the table).

Table 11.2 Special Register List

Number Name Stored Data Explanation
+ When fuse flow medules are detected, the lowest
number of detected units is stored in hexadecimal,
(Example: When fuses of Y50 to 6F output modules have
D9000 Fuse blown ﬁﬂ;%siow module blown, "50" is stored in hexadecimal) The module
number monitored by the peripheral is hexadecimal.
(Cleared when all contents of DS9100 to D9107 are reset
to 0.}
¢ {f /O module data is different from data entered are
detected when the power is turned on, ther first I/O
. ) ) number of the lowest number module among the
D002 /O unit verify 11O module verify error detected modules stored in hexadecimal. (Storing
error module number method is the same as that of D9000.) The module
number monitored by the peripheral is hexadecimal.
(Cleared when all contents of D9116 of D9123 are reset
to 0.)
+ Error occurrence detected by the MINI link master
module is shown in bit pattern.
* Stores the status of HHHIHHIHH—I
D2004 MINI link error units {1 to 8) setin 8units to 1 unit 8units to 1 unlt
parameters Iy
(1) (2)
(1) Becomes "1" at MINI/MINI-S3 master station error
occurrence
(2) Becomes "1" if the AnUCPU and the master station of
MINI(-S3) cannot be refreshed
"4 s 1is added each time input voltage becomes 80% or
AC DOWN - g ! .
D3005 counter AC DOWN time count less of rating while the CPU unit is performing operation,
and the value is stored in BIN code,
*1 Self-diagnostic Self-diagnostic error s When error is found as a result of self-diagnosis, error
Dogos error number number is stored in BIN code.
+ When on of FO to 2047 is turned on by [QUT F] or [SET
F] the F number, which has been detected earliest
Annunciator F number at which among the F numbers which have turned on, is stored in
Do009 detection external failure has BIN cede.
occurred » D9009 can be cleared by [RST F} or [LEDR] instruction.
If another F number has been detected, the clearing of
D8009 causes the next number to be stored in D900S.
+ The module numbers of special function modules are
stored if special function modules cannot be accessed
: when operation mode is changed from STOP to RUN.
D8010 Error ste gtt;r:ar:il:)?t;?:oart}g};lch + When operation error has occurred during execution of
P ogcurred application instruction, the step number, at which the
error has occurred, is stored in BIN code. Thereafter,
each time operation error occurs, the contents of D010
are renewed,
+« When operation error has eccurred during execution of
: application instruction, the step number, at which the
09011 Error ste Sﬁ?a%%?i?{o?trﬁgmh errar has occurred, is stored in BIN code. Since storage
P o red into D9011 is made when M9011 changes from off to on,
the contents of D010 cannot be renewed unless M9011
is ¢cleared by user program.
/O contrel mode + The set mods is represented as follows:
Do014 /0 control mode number 3 = /0 in refresh mode
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11. DIVICES AND INSTRUCTIONS

Table 11.2 Special Register List (Continued)

Number Name Stored Data Explanation

+ The operating states of CPU as shown below are stored
in DSO15.

T 1T
{1
|

B15..812B11..B887..B4B2.B0
i
I

i 1

]
;
I

! [
| [
| | 1

T 7] ]

L CPU RUN/STOP switch:
Remains unchanged in remote
RUN/STOP mode.

}  —

0 | RUN

1 | 8TOP

2 | PAUSE ™1
3 | STEP RUN

L__§ Remote RUN/STOP by

CPU operating Operating states of arameter settin
Do015 states CPU F S
0 | RUN
1 STOP
2 | PAUSE "1

Status in program

0 | Except below

[STOP] instruction
execution

1

Remote RUN/STOP by computer

0 | RUN
1 | STOP
2 | PAUSE™

*1 When the CPU is in RUN mode and M9040 is off, the
CPU remains in RUN mode if changed to PAUSE
made.

+ The sequence program currently executed is stored with

The sequence program the following code numbers:

Dgo16 Program number | being executed is

. 6: ROM
stored in BIN values. 1* RAM
« If scan time is smaller than the content of D8017, the
. Minimum scan time value is newly stored at each END. Namely, the
Doo17 Sean time (per 10 msec) minimum value of scan time is stored into %9017 in BIN
code.
+ Scan time (per 10 + Scan time is stored in BIN code at each END and
Dgo18 Scan time msec} always rewritten.
« If scan time is larger than the content of D9019, the
DS019 Scan time Maximum scan time value is newly stored at each END. Namely, the
{per 10 mseg) maximum value of scan time is stored into 29019 in BIN
code.
+ Sets user program execution intervals in 10 msec
*2 Constant scan time increments.
D9020 Constant scan (User specified in 10 0: Constant scan function unused
msec¢ increments) 1 to 20: Constant scan function used, program executes

at intervals of (set value) X 10 msec.
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11. DIVICES AND INSTRUCTIONS

Table 11.2 Special Register List (Continued)

Number Name Stored Data Explanation

: Scan time + Scan time is stored in BIN code at each END
Deo21 Scan time {1 msec units) overwritting the present value.
Dao22 Time Time + 1is added every sec.

= Stores the year (least significant digits) and month in
BCD

Example: 1987, July - H8707

*2
Clock data B15,.812811.B8B7.B483.8B0
Doo2s Clock data (Year, month) TT T T T T 1 : T T T T1
: I S A I O O I A
ittty
e el ~
Year Month
» Stores the day and hour in BCD,
Example: 31 st, 10 ¢'clock — H3110
x5 Glock dat B15..B12B811..B8B7..B4B3.B 0
ock data T T T T T T T T T TTTT1]
Dgo26 Clock data {Day, hour) : 4‘ HERR : : HEEE
[ Pl
v - v -
Day Hour
«» Stores the minute and second in BCD.
Example: 85 minutes, 48 seconds — H3548
" - B15...B12811..8B8B7.B4B 3.8 0
Dso27 Clock data ock data ’

(Minute, second)

TT [ I T
[ [ [ P
| [ I ]

T
\
|
;....__V e - )
Minite Second
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11. DIVICES AND INSTRUCTIONS
MELSEC-A

Table 11.2 Special Register List (Continued)

Number

Stored Data

Explanation

&

Dgo28

Clock data

Clock data (, day of
the week)

+ Stores the day of the week in BCD.
Example: Friday - HO0005

B15..812B11,.,.B8B7..B4B3..B0

T E BRI 1T
T trerg el
(| 11| Lt 11|

) 1

Day of the week

0 must be set.

Sunday

Monday

Tuesday

Wednesday

Thursday

Friday

||| N |=|O

Saturday

Dg03s

Extention file
register

Used block number

« Currently used extension file register's block number is
stored in BIN code.

D9036

Dg037

For extention
file register
device number
designation

Device numbers for
direct access to each
device of extension
file registers

« Device numbers of extension file registers to which direct
read or write is to be executed are designated in two-word
binary data at D9036 and D9037. Device numbers are
designated in continuous numbers beginning with RO of
biock No. 1 regardless of block numbers.

Extention file register
to | Block No. 1 area

Block No. 2 area
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11. DIVICES AND INSTRUCTIONS

Table 11.2 Special Register List (Continued)

Number Name Stored Data Explanation
+« Element number settings are changed to 1st to 4th (D9038)
and 5th to 7th (D9039) display priority of the LED display in
the CPU module.
B15 B12B11 BBB7 B4 B3 B0. B15 B12B1188 B7 B4 B3 Bo.
DZERREERRRRSREINRRRRERERRREREN
DR frrs ey ]reefrn
" Priority 1 o 4 i e brrelrpn el
ricri o -
D9038 Y “_7 6 5 4 3 2 1(E‘gsltlon)
——
Priority
Element
No. Content
0. Not displayed
LED display 1. 1/Q verify, fuse blown
priority Special function medule,
2, link parameters, cperation
error
3. CHK instruction error
4, Annunciator
* 8. LED instruction-related
029039 Priority 5to 7
6. Battery error
7. Clock data
Even if "0" is set, errors due to which the CPU operations
stop (including parameter settings) are unconditionally
displayed on the LED.
Befault value D9038 = H4321
D9039 = HO765
+ The value that D3044 contains is used as a sampling trace
condition when the sampling trace instruction [STRA],
59044 For sampling Step or time for Lse-ll'—igﬁ?r]allsd?\(r?:;ted by switching ON/OFF M9044 from the
trace sampling trace 0 for scan
Time (in 10 msec increments) for time
The value is stored in BIN
+ Extention filedregister block number used as the SFC work
Extention file register area is stored.
Deode SFC work area block number Higher 8 bits ..... Block number is stored.
Lower 8 bits ... ... Step number is stored.
» Error codes generated during SFC program run are stored
in BIN code.
Error code generated 0: No error
09050 Sﬁg&?ﬂam during SFC program 80: SFC program parameter error
execution 81: Number of simultaneous execution steps exceeded
82: Block start error
83: SFC program operation error
: : ¢ Error brock numbers during SFC program run are stored in
DS051 | Error block Block number in which | * gi\'sode, In the case of error code 82, the start block
number is stored.
» Error step number in which error 83 occurred during SFC
Be052 Error ste Step number in which pragram run is stored in BIN code. In the case of error code
P an error occurred 80 or 81, "0" is stored. In the case of error code 82, the
block start step number is stored.
Conversion condition « Error conversion condition number with which errcr 83
D9053 Error conversion | number with which an occurred during SFC program run is stored in BIN code. In
error occurred the case of error code 80, 81 or 82, "0" is stored.
Error sequence Sequence step + The sequence step number of conversion condition and
D054 ste q number with which an operation output when error 83 occurred during SFC
P error gccurred program run is stored in BIN code
+ The step number executed when the status is latched is
D9055 Status latch Status latch step stored in BIN code.
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11. DIVICES AND INSTRUCTIONS
MELSEC-A

Table 11.2 Special Register List (Continued)

Number Name Stored Data Explanation
PC P Computer link data
Dgo72 communication check » Used at self-loopback check
check
Ec;nn?guni cation Empty communication | * The quantity of empty areas of communication request entry
Da081 request entry request entry areas ?htheas,av;hlch can be entered, to MNET/MINI{-S3) is stored.
areas ax. 32)
Excessive o When the number of special function modules loaded is

" special function Excessive special excessive, the value of the "(head 1/O number of the last

D9c90 mpo dules function modules special function module to be entered) + 16" is stored as a
BIN value.

h Detailed error Self-diagnostic + The detailed error number when a self-diagnostic error

Do091 numbers detailed error numbers occurs is stored.

¢ Quiput module numbers {in units of 16 point), of which fuses

D8160 have blown, are enterd in bit pattern.

(Preset output number when patameter setting has been
performed.}

Dg101 » The blown fuse status of a remote station’s output unit can
be detected.

D9102

1514131211100 87 6 543 210
Bit pattern in modules Dg100 |0]0j0} 0]0]0|L19|0|0[0[@|040]0
D9104 E%Sdeull;l°w" of 16 points of fuse pa1o1 |1]o[e[o]o[r[o]a[e[o[o]o]o]0lo]0
blow modules FIyITIT: 5"“:‘-:- SEITIEIpIsogpIoIze
pg107 [0]o]o[e]xTo]eo]o]e]0]o]x]0fe]o]
D8105
Indicates fuse blow
D9106
+ By switching ON/OFF M9197 and M9198, the IO module
number display range is switched.
+ To clear data of a fuse-blown module, turn OFF M9000

Dg107 {fuse blown).

D9116 ¢ When I/0 module data is different from those entered at
have been detected, the |/C module numbers {in units of 16
points) are entered in bit pattern. (Preset /0 modute

D9117 numbers when patameter setting has been performed.)

D9118

1514131211100 87 6 543 210

D9119 /0 module Bit pattern n pDot1ie |0|o|o]ofo|e ? olo]ofo[a]ojofoldy

verify error modules of 16 points Do117 |0]01010]10]%%a1°]1°1°]1°]%1°]°|°]°

D9120 of verify error modules De123 [ofJolo]o]ofolo]o]o]oloio]e]o]o

o124 |iiindicales 1/Q unit verify errot

Do122 s By switching ON/OFF M9197 and M9198, the 1O moduls
number display range is switched.

» Data of a fuse-blown module is cleared by turning OFF

Do123 M2090 (fuse blown).

+ When one of FO to 2047 is turned ON by [OUT F] or [SET
F], 1 is added to the contents of D9124. When [RST F] or
Annunciator : . [LED R] instruct is executed, 1 is subtructed from the
Dg124 detection Aggng'amr detection contents of D9124,
quantity q ¥ + Quantity, which has been turned ON by [OUT F] or [SET F]
is stored into D9124 in BIN code.
The valus of D8124 is maximum 8.
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11. DIVICES AND INSTRUCTIONS

MELSEC-A

Table 11.2 Special Register List {Continued)

Number Name Stored Data Explanation

+ When one of FO to 2047 is turned ON by [OUT F] or {SET

D9125 F], F number, which has turned ON, is entered into D9125
to D9132 in due order in BiN code.

+ F number, which has been turned OFF by [RST F], is erased
from D9125 to D9132, and the contents of data registers

. succeeding the data register, where the erased F number

De126 was stored, are shifted to the preceding data registers.

« By executing [LED R] instruction, the contents of D9125 to
D9132 are shifted upward by cne.

« When there are 8 annunciator detections, the 9th one is not

Da127 stored into D9125 to D9132 even if detected.
D9128
Qggﬂiﬂﬁmr Annunciator detection FS0Pes Poa Pt PP P e ST
number number pooos [ofsefscfsofsolselsofsolsafsofeaisafos..| Detegtion)
Do12g o124 [o]1]2[3[2]3[¢]s]6]7[8]8]8] Eﬁ‘aﬁi‘{;’"]
D125 |olsofsolsols0is0[s0ls0lsolsoso su|99 3
D9126 |0}0 [25/25/90(99(a9/99,99|99/99(99(15
D9130 D8127 |o|ololag]o [15[15/15/15[15/15(15[70
D9128 [o[ofo[o|o]olzofrolzolzolzol7oles| |, petection
09129 [o]a|o|o]a]o|oes|ssls5les]es|3e H"“mber ]
D131 D9130 [o|o|o|o|oio|o|o[38/38128{38)119
D913t jo|o|clofoio|o|o]oiditasiois:
09132 fo|0|0{0|0;0|0|0|0]0st51R10

D9132
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11. DIVICES AND INSTRUCTIONS

‘MELSEC-A

(1)

(2}

(3)
(4)

®)

POINTS|

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 above special registers with numbers marked *1, the con-
tents of register are not cleared if normal status is restored.
Therefore, to clear the contents, use the following method:

(a) Method by user program.
Insert the circuit shown at
right into the program and
turn on the clear execution {1 RST
command contact to clear |
the contents of register.

Clear execution
command

{b} Method by peripheral device.
Set the register to "0" by changing the present value by the test
function of peripheral device or set to "0" by forced reset. For the
operation procedure, refer to the manual of each peripheral de-
vice.

{c} By moving the RESET key switch at the CPU front to the RESET
position, the special register is set to "0".

For items marked *2, data is written in the sequence program.

For items marked *3, data is written in the test mode of peripheral de-
vices.

For items marked *4, data is cleared the powers is turned ON.
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11. DEVICES AND INSTRUCTIONS

11.3 Instruction List

Instructions used with the A2ASCPU are listed below.
Refer to the following programming manuals for details of the instructions.

e« ACPU Programming Manual (Fundamentais)

o ACPU Programming Manual (Common Instructions)

s AnACPU Programming Manual {Dedicated Instructions)
¢ AnACPU Programming Manual {AD57 Instructions)

¢ AnACPU Programming Manual {(PID Control Instructions)

(1) Sequence instructions

{a) Contact instruction

| Contact | LD, LDI, AND, ANI, OR, GRI |

(b} Connection instruction

| Connection | ANB, ORB, MPS, MRD, MPP |

{c} Output instruction

Qutput | OUT, SET, RST, PLS, PLF
p

(d) Shift instruction

L Shift [ SFT, SFTP ]

{e) Master control instruction

| Master control { MC, MCR |

(f} Termination instruction

[_Program end | FEND, END

(g) Other instructions

Stop STOP
No operation NCP
Page feed (page feed operation of NOPLF
printer output)

(2) Basic instructions

{a) Comparison instructions

= 16 bits LD=, AND=, OR=

32 hits LDD=, ANDD=, ORD=
<s 16 bits LD<>, AND<>, OR<>

32 bits LDD<>, ANDD<>, ORD<>
- 16 bits LDs, AND>, OR>

32 bits LDD>, ANDD>, ORD>
- 16 bits .D<=, AND<=, OR<=
B 32 bits LDD«<=, ANDD<=, ORD<«=
< 186 bits LD<, AND<«, OR<«

32 bits LDD<«, ANDD<, ORD<«
. 16 bits LD>=, AND>=, OR>=
- 32 bits LDD>=, ANDD>=, ORD>=
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11. DEVICES AND INSTRUCTIONS

{b) BIN arithmetic operation instruction

Addition 16 bits Two types each for + and +P
* 32 bits Two types each for D+ and D+P
. 16 bits Two types each for - and -P

- Sublraction 32 bits Two types each for D- and D-P
* Multiplication 16 bits P

P 32 bits D*, D'P
/ Division 16 bits £, /P

32 bits D/, D/IP

- 16 bits INC, INCP

+1 Addition 32 bits DING, DINGP
. 16 bits DEC, DECP

-1 Subtraction 32 bits DDEC, DDECP

(c) BCD arithmetic operation instructions

BCD 4 digits | Two types each for B+ and B+P
BCD 8 digits | Two types each for DB+ and DB+P
BCD 4 digits | Two types each for B- and B-P
BCD 8 digits | Two types each for DB-P and DB-P
BCD 4 digits | B, B*P

BCD 8 digits | DB*, DB*P

BCD 4 digits | B/, B/P

BCD 8 digits | DB/, DB/P

+ Addition

- Subtraction

* Multiplication

/ Division

(d) BCD - BIN conversion instructions

16 bits BCD, BCDP
BIN-BCD 32 bits DBCD, DBCDP
16 bits BIN, BINP
BCD-BIN 32 bits DBIN, DBINP
(e) Data transfer instructions
Transfer 16 bits MGV, MOVP
32 bits DMOV, DMOVP
Chanae 16 bits XCH, XCHP
9 32 bits DXGH, DXCHP
. 16 bits CML, CMLP
Undefined transfer 32 bits DCML, DCMLP
Block transfer 16 bits BMOV, BMOVP
Repesat data block transfer | 16 bils FMOV, FMOVP

(f) Program branch instructions

Jump CJ, SCJ, FMP
Subroutine call CALL, CALLP, RET
Interrupt program enable/disable El, DI, IRET

(g) Refresh instructions

Link refresh COM
Partial refresh SEG
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11. DEVICES AND INSTRUCTIONS

(3) Application instructions

(a) Logical operation instruction

16 bits Two types each for WAND and WANDP
32 bits DAND, DANDP

186 bits Two types each for WOR and WORP
32 bits DOR, DORP

16 bits Two types each for WXOR and WXORFP
32 bits DXOR, DXORP

NOT exclusive logical 16 bits Two types each for WXNR and WXNRP
5um 32 bits DXNR, DXNRP

2's compiement .
(reversed sign) 16 bits NEG, NEGP

Logical product

Logical sum

Exclusive logical sum

{b) Rotation instructions

Rioht ward rotation 16 bits ROR, RORP, RCR, RCRP
9 32 bits DROR, DRORP, DRCR, DRCRP
Loft ward rotation 16 bits ROL, ROLP, RCL, RCLP
32 bits DROL, DROLP, DRCL, DRCLP
(c) Shift instructions
. . 16 bits SFR, SFRP, BSFR, BSFRP
Right ward shift Per device | DSFR, DSFRP
Loft ward shift 16 bits SFL, SFLP, BSFL, BSFLP
Per device DSFL, DSFLP

(d} Data processing instruction

Data search 16 bits SER, SERP

Bit check 16 bits SUM, SUMP
32 bits DSUM, DSUMP

Decode 2" bits DECO, DECOP
18 bits SEG

Encode 2" bits ENCO, ENCOP

Bit set 16 bits BSET, BSETP

Bit reset 18 bits BRST, BRSTP

Dissociation 16 bits DIS, DISP

Association 16 bits UNI, UNIP

{e) FIFO instructions

Write 16 bits FIFW, FIFWP
Read 16 bits FIFR, FIFRP

(f) ASCII instructions

ASCII conversion ASC
ASCII print Two types each for PR and PRC

{g} Buffer memory access instructions

Data read 1 word FROM, FROMP
2 words DFRO, DFROP
Data write 1 word TO, TOP
2 words DTO, DTOP
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11. DEVICES AND INSTRUCTIONS

4)

(h)

(i)

(i)

(k)

(a)

(b)

{c)

(d)

FOR NEXT instruction
[ Repetition | FOR, NEXT ]
Display instructions
Display LED, DEDC
Display reset LEDR
Data link unit instructions
Data read 1 word LRDP, RFRP
Data write 1 word LWTP, RTOP
Other instructions
WDT reset WDT, WDTP
Fault chack CHK
Status latch SLT, SLTR
Sampling trace STRA, STRAR
Carry flag set/reset 1 bit 8TC, CLC
Timing clock 1 bit DUTY
Dedicated instructions
Direct processing instructions
Direct output DoOuUT
Direct set DSET
Direct reset DRST
Instructions for structured program
Circuit index qualification 1X, IXEND
Repeat forced end BREAK
Subroutine call FCALL
Changes in etror check circuit pattern CHK, CHKEND
Data operation instructions
32-bit data search DSER
16-bit upper and lower byte exchange SWAP
Separation of data DIS
Association of data UNI
Bit test TEST, DTEST
I/0 operation instructions
Flip-flop control FF
Numerical key input from keyboard KEY

(e) Real number processing instructions (BCD real number processing

instructions)

The square rooct calculation of BCD 4 digits | BSQR
The square root calculation of BCD 8 digits | BDSQR
SIN (sine) operation BSIN
COS (cosine) operation BCOS
TAN (tangent) operation BTAN
SIN' (arcsine) operation BASIN
cos'! (arccosine) operation BACOS
TAN-1 {arctangent) operation BATAN
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11. DEVICES AND INSTRUCTIONS

{f) Real number processing instructions (Floating point real number
processing)

Real numbers to 16-/32-bit BIN conversion INT, DINT
16-/32-bit BIN to real numbers conversion FLOAT, DFLOAT
Addition ADD
Subtraction SuB
Multiplication MUL
Division DIV

Angle to radian conversion RAD
Radian to angle conversion DEG

SIN (sine) operation BSIN
COS (cosine) operation BCOS
TAN (tangent) operation BTAN
SIN-1 {arcsine) operation BASIN
COS-1 (arccosing) operation BACOS
TAN-1 (arctangent) operation BATAN
Square root SQR
Exponent EXP
Logarithm LOG

(g} Character string processing instructions

16-/32-bit BIN to decimal ASCIl conversion BINDA, DBINDA
16-/32-bit BIN to hexadecimal ASCI! conversion BANHA, DBINHA
16-/32-bit BCD to decimal ASCII conversion BCDDA, DBCDDA
Decimal ASCI| to 16-/32-bit BIN conversion DABIN, DDABIN
Hexadecimal ASCII to 16-/32-bit BIN conversion HABIN, DHABIN
Decimal ASCII to 16-/32-bit BCD conversion DABCD, DDABCD
Device comment read COMRD
Character string length detection LEN

16-/32-bit BIN to decimal character string conversion STR, DSTR
Decimal character string to 16-/32-bit BIN conversion VAL, DVAL

Hexadecimal data to ASCII conversion ASC

ASCII to hexadecimal data conversion HEX

Character string transfer SMOV
Character string association SADD
Character string comparison SCMP
Separation into units of 1 byte WTOB
Combination into units of 1 byte BTOW

{h) Data control instructions

Upper/lower limit control LIMIT, DLIMIT
Dead zone control BAND, DBAND
Zone control ZONE, DZONE

(i} Clock instructions

Clock data read DATERD
Clock data write DATEWR
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11. DEVICES AND INSTRUCTIONS

(i}

(k)

{1

Extension file register instructions

Writing data to word devices in local stations

Block number change of extension file register RSET

Block move of extension file register BMOVR

Block exchange of extension file register BXCHR

Direct read in units of 1 word of extension file register ZRRD

Direct read in units of 1 byte of extension file register ZRRDB

Direct write in units of 1 word of extension file register | ZRWR

Direct write in units of 1 byte of extension fite register ZRWRB

Data link instructions

Reading word device data from local stations LRDP
LWTP

Reading data from remote 1/Q station special function modules

RFRP

RTOP

Writing data to remote I/O station special function modules

AD61(S1) high speed counter module control instructions

Preset value data setting

PVWR1, PVWR2

Set value data write for comparison and coincidence
identification

SVWR1, SVYWR2

Present value read from CH1/CH2

PVRD1, PVRD2

*: These instructions cannot be used for A1SD&1.

(m) AJ71C24(88) computer link module control instructions

{n

S

Data send Characters up toc O0H code PR
Designated number of characters PRN
Data recsive INPUT
Communication status read SPBUSY
Communication processing forced stop SPCLR

AJ71C21(S1) terminal interface module control instructions

Data output to RS-232C (data up to 00H code) PR2
Data output to RS-422 (data up to 00H code) PR4
Data output to RS-232C {designated number of points) | PRN2
Data output to RS-422 (designated number of points) PRN4
Data read and input through RS-232C INPUT2
Data input from RS-422 INPUT4
Read from the RAM memory GET
Write to the RAM memory PUT
Communication status read SPBUSY
Communication pracessing forced stop SPCLR

(0) AJ71PT32-S3 MELSECNET/MINI-S3 master module contro! in-

structions
Key input from operation box INPUT
Data send/receive of specified number of bytes to and
from the AJ3SPTF-R2 PR, PRN, INPUT
MINI standard protocel module data read/write MINI
Etror reset for the remote terminal module MINIERR
Communication status read SPBUSY
Communication processing forced stop SPCLR
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MELSEC-A
{p) PID instructions
Control data setting PIDINIT
PID operations PIDCONT
Monitoring PID operation results at ADS7(S1) PID57

*1: Newly created dedicated instructions for AnUCPU

(q) AD59(S1) memory card/centronics interface module control in-

structions
Characters up to 00H code PR
Output to printer Designated number of PRN
characters
Data read from mermory card GET
Data write to memory card PUT

(r) AD57(S1)/AD58 control instructions

Display mede setting instruction CMODE
Canvas screen display CPS1
VRAM display address change | CPS2
Screen display control | _Canvas transfer CMOV
instruction Screen clear CLS
VRAM clear CLV
Scroll up/down CSCRU, CSCRD
Cursor display CON1, CON2
32;?3 éticoonnst rol Cursor delete COFF
Cursor setting LOCATE
e iatonal | onoR, orev
i iti Forward/reverse rotation
S;fﬁ;%yaggﬂﬂm?onns switching of characters CRDSF, CRDSPV
Character color specification COLOR
Character color change CCDSP, CCDSPV
ASCI| character display PR, PRN
ASCI| character write PRV, PBENV
Speciﬁe_d chara_cter Character display EPR, EPRN
display instructions Character write EPRY, EPRNV
Repetitive display of same
e e Py CR1, CR2, CC1, CC2
Minus display CINMP
Hyphen display CINHP
Fixed character Period {decimal) display CINPT
display instructions Numeral display CINO to CINS
English alphabet display CINA to CINZ
Space display CINSP
Specified column clear instruction CINCLR
ASCI code conversion instructions of display character
string INPUT
VRAM data control VRAM data read GET
instructions VRAM data write PUT
Display condition read instruction STAT
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APPENDICES
APPENDIX 1 PERIPHERAL DEVICES

{1) Compatibility of peripheral devices and system FDs which have been

used with existing systems is as given in the table below.

Peripheral Comp-
Device Software Package Name .“b"':ty Usable Range PC Type Set at Start Up
Name
Within the device range of
SW4GP-GPPAEE Usable |- AGPU(S1) A2A
ABGPP/ABPHP| . o P-GPPAEE Usable | Within the device range of ASH
A3SHCPU
Unus-
Before SW2[ ][ | type able
Within the device range of
SW3-HGPA Usable ASHCPU A3H
ABHGP
Unus-
Before SW2[ ][ ] type atl;I:s
PC/AT (IBM) SWOIX-GPPAE Usable | Within the device range of A2A
MELSEC-MEDOC AZACPU(S1)
Within the device range of
ABPUE Usable | 45 ACPU(S1)
Q;ggs Usable \A\gtl:\gl Ptﬂe device range of
» A6WU which has an "E” |, | Within the device range of
mark on the name plate. ASHCPU
ABWU * A6WU which does not Unus-
have an "D" mark on the able
name plate.
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APPENDIX 2 PRECAUTIONS FOR USING EXISTING SEQUENCE PROGRAMS WITH THE
A2ASCPU

Described below are the precautions for using sequence programs prepared
for the A1SCPU with the A2ASCPU.

POINT

All sequence programs for the A{SCPU are compatible with the
AZASCPU.

2.1 Instructions of Different Specifications

This section describes how to change a sequence program to use instructions
of different specifications. Instructions not included herein basically need
not be changed.

(1) CHKinstruction ............ This instruction must be changed when
the A1SCPU is to be used in the re-
inversion of device outputs fresh mode.
X005 Xo0s
| (2 T
ON
X5 oFF
ON
Yo o b
(2) DVEl instructions .......... These instructions must be changed
when the special relay M8053 is
turned ON.

» When the M9053 is ON, link refresh is enabled (El) or disabled (DI}.
» The A2ASCPU cannot enable or disable link refresh while a sequence
program is being executed, because link refresh is performed by END
processing.
Correct the sequence program.

(3) LEDA/LEDB instructions

X001

LEDA|ABGDEFGH asc [aBcoEFGH]Do

: X001

(4) SUB and SUBP instructions ...... Incompatible with the AZASCPU.

LEDB|IJKLMNOP ASC [IUKLMNOP D1

» Since the A2ASCPU cannot store microcomputer programs, the SUB
instruction cannot be used.
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2.2 Special Relays and Special Registers of Different Specifications

The A2ASCPU cannot use the following special relays and special register.
The relays and register in the program to be used with the A2ASCPU do not
cause errors (they will be ignored), however, it is advisable to delete them
from the program.

oMSO10 ........ Turned ON when an operation error occurs during execu-
tion, and turned OFF when the error is eliminated.

*« MI053 ........ Enables the El instruction for link refresh/interrupt pro-
gram, and disables the DI instruction for link refresh/inter-
rupt program.

D010 ........ Stores the step number at which an error has occurred.
{The step number will be updated every time an error
oceurs.)

2.3 Parameter Setting

The parameters, whose settings are stored in the existing CPU, can be used
without any change, if they are not as described below.

Setting Item Description

The microcomputer program area of the A2ASCPU is dedicated to the SFC, Ifa
microcomputer program utility package is stored in the microcomputer program area of
the existing CPU, a "parameter errot* ocours.

Microcomputer program
capacity

When the existing system uses an AD57, an AD57-S1 and an AD58, a SW[ ]-AD5S7P
utifity package is stored in the microcomputer program area. Because the A2ASCPU
has no microcomputer program area, it cannot store the utllity package.

To make use of this utility package function, the A2ZASCPU incorporates a dedicated
Instruction for special function modules.

Before using this A2ASCPU's dedicated instruction, the modules must be registered in
their module types by parameter I/O allocation.

Module type registration by
/0 allocation

The following parameters are not processed according to the settings in the
existing CPU.

» Watchdog timer setting .. .. The set time is ignored, and this parameter is
treated as 200 msec.

« Interrupt counter setting ... The interrupt counter set in the A1SCPU is
ignored, and the interrupt counter is treated as
a normal one on the sequence program.
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24 KO Control System

For the 1/0O control system, the A2ASCPU adopts the refresh mode (partial
direct I/0 according to instructions), which is different from that for the
A1SCPU. Consequently, the input (X} read timing and the output (Y) trans-
mission timing to external devices are different between the two CPUs.

(1) Pulse processing program on SET/RST instructions

Use the following program to allow the A2ASCPU to execute pulse
output to external devices on the SET/RST instructions processed by
the A1SCPU in the direct mode.

A1SCPU direct mode AZASCPU

X0
—if SET | Y10

SET | Moos2

!

1

SEG | K4Y1Dl K481

(a) When using instructions
common to ACPUs

R8T Y10

1
T

SEG K4\’1D\ K4B1

BST

Xo
i LEDA [ DSET

]

L

LEDC Y10

il

LEDR
{b) When using dedicated
instructions for the

AZASCPU

3

LEDA | DRST

LEDC Y10

LEDR

;

POINTl

Also when a special function module, such as the AD61 (81) high
speed counter module, is mounted, use the above program to give out
pulse signals to it.
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25 Microcomputer Programs

Since the A2ASCPU adopts no microcomputer mode, it cannot use the utility
software packages and user-prepared microcomputer programs used for the
A1SCPU. (The microcomputer program area of the A2ASCPU is exclusively
allocated to the SFC.)

When the above software packages and microcomputer programs are used,
delete all the SUB instructions (microcomputer program calls) to execute
them from the sequence program.

To use the utility packages listed below, change them into programs based
on dedicated instructions for the A2ASCPU.

{1) SW[]J-ADS7P ......... AnACPU Programming Manual (AD57)
(usable for creating campus
and character generators)

(2) SWI[]-UTLP-FNO ...... AnACPU Programming Manual (Dedicated In-
' structions)
(3) SWI[]-UTLP-PID ...... AnACPU Programming Manual {PID}

26 Index Register Processing

Even if they are updated while an interrupt program is being executed, the
index registers in the A2ASCPU will return to the values before executing the
interrupt program when processing proceeds to the main or sequence pro-

gram.
MOV K5 Z No instruction
; o8 tlowriteto Z
Main sequence ” " | 2=0
program
,—__An interrup- o r: L__Aninterrup- t. .
ton occurs. i | (4.)] Z=5 tlon occurs. i !—(4;] Z=0
Movkioz | ( -2-“- 2;5 i : i
et rogram | | MOVK10Z | @ [7s | Movkoz | @ [Z0 |
@ Jz.w | (3) lz.w |
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APPENDIX 3 OUTSIDE DIMENSIONS

3.1

A2ASCPU(S1) Module

On

¢

130 (5.12)

93.6 (3.69)

Sk

6.5 (0.26)

.

32 A1S61P/A1S62P/A1S63P Power Supply Module

F
Gm ' YaBelalaNaValaVelalaTa m
Z::I:::::IZ:H [ i
VUV UV vV UJU LU S
130 (5.12)
'}HHHFF MmN nm
ﬁ\uuuuuuuuuhbu
J 93.6 (2.69) .l
'l
6.5 {0.26)
APP -6
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[BRSEE AcASCcPU (BT
sToP

RUNO L.CLR
ERROR © RESET- @ RESET

RUN

MITSUBISHI

PULL
v

O

54.5 (2.15) .[

Unit: mm (in)

BESER Asserp

rower O

MITSUBISHI

O

INPUT

AC B5~132Y

AC170~264V
50,/60Hz

—

54.5 (2.15)

»

Uniit: mm (in}
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3.3 Main Base Units

4-mounting screws

3.3.1 A1S32B main base unit / (M5x25)
A @ © @ € 4{ .
1/ — |
] e L &l @
oo | me ||| | e
MITSUBISHI ELECTRIC CORPORATION 28
- RNV N
@© O |
: N/
200 (7.87) 16.4 (0.65)
220 (8.66)
¢ 28 (1.10)
[ M a Il Ot
ﬂ_'Jﬁ Unit: mm (in)
3.3.2 A1S33B main base unit 4-mounting screws
A
A ® @ @ © -
\Jq | I { | I
[ =11 ®
I /0 Y] 1 O W g Sl
MITSUBKSH FLECTRIC CORPORATION o ‘;;' l
MADE IN JAPAN | IEl —___ 4
@ _[|C (1 1@ |
223:; ﬁfs;) |-—> 16.4 (0.65)
28 (1.10
01 ] I Il nl Il l 01
‘1_|_I_r' Unit: mm (in)
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3.3.3 A1S35B main base unit

4-mounting screws
{M5x25)

[ 5 T & & [[ K] @ @ 1
[ 110 (4.33)
/./
@ , j 1
ﬂT mescmose L3 130 (5.12)
—. =l j
305 (12.07) -—’—1 16.4 (0.65)
(g 1] I=! Lazs(if.ao) o o 0 oligl 28019
=

Unit: mm (in}

3.3.4 A1S38B main base unit

4-mounting screws

[ Mexs)
@T‘T‘rﬁf ¢ & o7 ° o o

(FEEE llﬂlﬂll'l” ;

g » 130 (5.12)
ol
MADE N JAPAN [E3.0T -
é@]::[l:::[ I,il e (s (O s O @ L
410 (16.14) r_|-:jr 16.4 (0.65)
#0(18:55) 28 (1.10)
11l ful ' N R R | oo ol
ot | I
Unit: mm (in)
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3.4 Extension Base Units

3.4.1 A1S65B extension base unit

MELSEC-A

4.mounting screws

(M5x25)

<P

B—

)

| L...ﬂ_

110 (14.33)
= 130 (15.12)

4

!

L—I._i 16.4 (0.65)

205 {11.61)
LAy | g3 o nfp) 00
I Is o e
Unit: mm (in}
3.4.2 Al SSBB extension base unit
4-mounting screws
{M5x25)
@‘__*. KK 5 ¢ @] é (2 5 @ @ ]
_ H ||+ 130 (5.12)
O e l—m g 1°-
| — mT (L
— 400 (15.75) — 16.4 (0.65)
L I il o g 4e0[es4) o il o ol 28 (1.10)
g I [ 1 ]

APP
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4-mounting screws

3.4.3 A1S52B extension base unit

7~

7

/T (M5xZ5)

A

N @ @
/ R / ‘
N _
— N
H D
gl §
] | o
| D&¥o| DR = B
MITSUBISHI ELECTRIC CORPORATION
msrma
AN
& @ |
. y, r
135 (5.31) < » 16.4 (0.65)
) 155 (6.10) N 28 (1.10)
Unit: mm (in)
3.4.4 A1S55B extension base unit
4-mounting screws
/ (M5x25)
8 & | & o &

B

e

1

|
eall

110 (4.33)
130 (5.12)

(T «

=

16.4 (0.65)

i1

1.10

—
—

@ —{ >4
240 (9.45)
11F1 1 0 Hﬂ__lfo“oﬁ” 0 ofnn] 28
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3.4.5 A1S58B extension base unit

4-mounting screws

/" (M5x25)

& & B[ o 3 _© & | o & _
é‘l —{ I — {1 —1 J—1 1 { — — 1“—[]——;1%]
; |
345 (13.58) 16.4 (0.65)
365 (14.
(nol Nl o o I 11(14 37)11 o Jul o 28 (1.10)
i I i | -
Unit: mm {in}

3.4.6 A1S65B-S1 extension base unit

4-mounting screws

110 (14.33)
130 (15.12)

205 (11.61) 16.4 (0.65)
! 15 (12.40 ;
T el o ooy o o) 00
o I ] d

Unit: mm {In}
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3.4.7 A1S68B-S1 extension base unit

MELSEC-A

4-mounting screws

/T (M5x25)

3.4.8 A1S552B-S1 extension base unit

4 T
Br—p—2—21e a
7] -
e I ﬂ.ﬂ ,ﬂ ﬂ ﬂ i 130 (5.12)
O--I-um :‘:_:
i 43
i J::f LI I Il e
400 (15.75) lr—-' 16.4 (0.65)
D1 n o n ‘PRSH, o n o0 all 28(19)
gk I It ]
Unit: mm (in}

4-mounting screws

/T (M5x25)
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B & & I
\J | — he ':
U 0 B
gl
: | o gl
J WO /0 = 8
MITSUBISHI ELECTRIC CORPORATION
1507 [ED) I
— It
L
@ @
_ J y .
) 135 (5.31) ’1———» 16.4 (0.65)
. 155 (6.10) > 28 (1.10)
01 a |
. a1l I7 -
Unit: mm (in)




APPENDICES
MELSEC-A

3.4.9 A1555B-S1 extension base unit

e 11110 I]CE -

130 (5.12)

f—

o 1_—_11:11,,:11__11__1@4Lj

‘_ti 16.4 (0.65)
240 (9.45)

| oLy 1o p otogh o olna} 2804
g

2

Unit; mm (in}

3.4.10 A1S58B-S1 extension base unit

4-mounting screws

ES/W—

3

T T
I e T gg—j
@ j— )JI s O musun () wn [ ws (s é_d
= e — 16.4 (0.65)
Y = n o SS{4sn o na ofnnl 28 (1.10)
oIt | [ <=

Unit: mm {in)
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3.5 Input/Qutput Modules

3.5.1 Terminal base connecting type

oy T Assxo o
H B
0
1
Z
o 3
= 3
g 5
2 3
7
8
9
A
B
C
D
Ej 3
F
\ :
8.5 (0.26) ¢]J < 936 (3.69) I' 34.5 (1.36) l
3.5.2  40-pin connector type Unit: mm (in)
(1} 32-input/output module
i A1SX41

0

¥l 1l
40a0g
Qo

——
T

|

L
®
-
130 (5.12)

H ®

(AW

U_‘“’Hur" O [ []9)

\_ DCIZ/ZW 3/7mA - A1SH41
65(0.26) l 71.6 (2.82) 22 (0.87) I'_‘_L—L434'5 1.
93.6 (3.69) 24
" (0.95) Unit: mm (in}
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(2) 64-input/output module

130 (5.12)

(e
U B
® | = KA KN

ﬁ\ DE12/24v 2/5mA_MsTez]
71.6 (2.82) 22 (0.87) ‘ 34.5 (1.36) |
6.5 (0.26) e 936 (3.69) (535)
Unit: mm (in)

3.5.3 37-pin D sub-connector type 32-input/output module

w
7}
[ T
/ o
ﬁ\ DEA2/24% 3/ Tk Asxet
’ 71.6 {2.82) 22 (0.87) | 34,5 {1.36) I
6.5 (0.26) 93.6 {3.69) 24
™ {0.55)

Urit: mm (in)
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3.5.4 Dynamic /O module

N
130 (5.12)

d\ 3 DCtZ/ZNJ/M ATS
71.6 (2.82) 22 (0.87) | us() |

93.6 (3.69)

6.5 (0.26)
Unit: mm (in)
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36 Dummy Module, Blank Cover

3.6.1 A1SG60 blank cover

A‘IS’&SO

M
130 (5.12)

“

‘ 71.6 (2.82) |22 (0.87) L s450.38 |

6.5(0.26) —* 93.6 (3.69) - '

3.6.2 A15G62 dummy module Unit: mm (in)
? Aasge2

U i g

=
c
5

%
2

3
130 (5.12)

- ggg TMQOERPER NGALIN—O

“ |

71.6 (2.82) 22 (0.87)
— —p—>
6.5 (0.26) » 93.6 (3.69) >

APP —17
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3.7 Memory Cassette (A2SMCA-[ ]}

68.6 (2.70)

576 (2.27)

O
[

dN
(05'1) 82
soyney

1” N
JUV

63.6 (2.50)

[

ﬁ
divi—
YOWSEY
!
>
{65°0) SI

Unit: mm (inch)

3.8 A2SWA-28P Memory Write Adaptor

AR

r

(og't) £'sv

RERERENNRERENN

7O |

-
[
[
[
i
11
(I
[
[
[
(I
[
[
I
b
It
I 1
1
—

|

74N

33(1.3) 18 (0.71)

Unit: mm (inch)
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3.9 40-pin Connectors

3.9.1 AG6CON1 soldering-type 40-pin connector, AGCON2 crimp-contact-type 40-pin connector

0
@Df L )
—/ [ J¥}
= 14 (0.55)or loss
% E T
I
- =)
. E 46 (1.81)
U ‘ U=
72.72 (2.86)
l Unit: mm (inch)

3.9.2 AGBCONS3 pressure-displacement-type 40-pin connector
69,48 (2.74)

D@ 4o

22.5(0.89)

10(0.39)
I

Unit: mm (inch)
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3.10 37-pin D sub-connectors
3.10.1 A6CON1E soldering type 37-pin D sub-connector
AG6CON2E crimp-contact-type 37-pin D sub-connector
20.3 (0.80)
A

K

==]

l = r

J 1

69.5 (2.74)
Unit: mm (inch)

3.10.2 ABCONS3E pressure-displacement-type 37-pin D sub-connector

69.4 (2.73)

12.6 (0.50)

o 7/ =)
& (Ses) @
- // —

{0.13)

—_—

(0.23

APP -20
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IMPORTANTl

(1) Design the configuration of a system to provide an external protective or safety inter
locking circuit for the PCs.

{2) The components on the printed circuit boards will be damaged by static electricity,
so avoid handling them directly. If it is necessary to handle them take the foliowing

precautions. :
(a) Ground your body and the work bench.

{b) Do not touch the conductive areas of the printed circuit board and its electrical
parts with non-grounded tools, etc.

Under no circumstances will Mitsubishi Electric be liable or responsible for any consequential
damage that may arise as a result of the installation or use of this equipment.

All examples and diagrams shown in this manual are intended only as an aid to understanding
the text, not to guarantee operation. Mitsubishi Electric will accept no responsibility for actual
use of the product based on these illustrative examples.

Owing to the very great variety in possible applications of this equipment, you must satisfy
yourself as to its suitability for your specific application.
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