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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 handling 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 AISCPU has improved per- 
formance and functions such as increased program capacity and I10 
points and increased I10 device points. 
Please 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 to each of the following manuals as necessary when using the 
A2ASCPU. 

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

I ACPU Programming Manual (Common Instructions) . . . . . . . .  .lB-66250 

I ................ 
AnACPU Programming Manual (Dedicated lnstructions) 

IB-66251 

......... I . AnACPU Programming Manual (AD57 Instructions) .lB-66257 

I AnACPU Programming Manual (PID Instructions) .......... .1B-66258 

I MELSECNET. IB  Data link System Reference Manual ....... .1B-66350 
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1.1 Features 

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

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

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

Number of inputs . . . . . . ,1024 points (when an A2ASCPU-S1 is used) 
and outputs 

(2) The I10 device points, link device points and data register points 
have been increased. 

I10 device (WY) . . . . . . . .a192 points (WYO to 1 FFF) . Link relay (B) . . . . . . . . . ,8192 points (BO to BIFFF) 

Link register (W) . . . . . . ,8192 points (WO to W1 FFF) 

Data register (D) . . . . . . ,8192 points (DO 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 requests can be batch-processed 

By turning ON the M9029 by the sequence program, all data com- 
munication requests (from the AD51H-S3, AD57G-S3, AD51FD, 
AJ71 UC24, AlSJ71C24-R2 (PRFlR4) 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 AISCPU operating in the refresh 
mode is 1.0 pseclstep, 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 AlSCPU 

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

I10 control method I Refresh mode 

Processing speed (sequence 
instruction)(pseclstep) 0.2 

Sequence 
instructions 22 

 be^ of Basic and 
instructions application 239 

instructions 

Dedicated 
i n ~ t r ~ ~ l i o n s  200 

Constant scan (msec) 10 to 190 

Main program capacity I Max. 14K steps 

Memory 
capacity I 64 Kbytes (256 Kbytesyl 
(built-in RAM\ 

Memory 
capacity and 
memory memory A2SMCA-14KP 

EEPROM I type memory I A2SMCA-14KE 
1 cassette I 

-- - 

Number of I10 points 51 2(1024)'1 

Internal relay (M) (points) 7144 

Link relay (8) (points) - 4096 
C 

.g Link register (W) (points) 4096 

$ Data register (D) (points) - 6144 

2 File register (R) (points) 
0 

8192 

5 Annunciator (F) (points) 
L 

2048 
" Timer (T) (points) 
-!2 2048 

5 I Counter (C) (points) z 1024 

Index register (V,Z) 
(points) 

14 

Comment (points) Max. 4032 

Extension comment (points) Max. 3968 

Watchdog timer setting 200 (msec) fixed 

Data link MELSECNET(II).2 
MELSECNETIB 

'1 When an A2ASCPU-SI is used. 

AlSCPU 

Refresh modelDirect mode 
selective 

Direct: 1.0 to 2.3 
Refresh: 1 .O 

- 
Max. 8K steps 

32 Kbytes 

Max. 1600 

- 

MELSECNET(1i)'Z 
MELSECNETIB 

'2 The MELSECNET (Ii) link module can be used by loading i t  to the A5[]B or A6[ ]B 
extension base unit. 
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POINTS 

(1) Starting up the A2ASCPU 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 AlSCPU with the I 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, 
A8PUE). the applicable device range is restricted. 

Applicable device ranges and programming for devices outside the device 
ranges for a specific system FD and peripheral device are as given in the 
table below. 

1.3.1 Usable device ranges 

SW3GP-GPPAEE A7PUIA7PUS 

II instructions can be used. 

Latch (power failure 
compensation) range LO to L8191 can be latched. LO to L2048 can be latched. 

Number of occupied 110 
I10 assignment I pants and unit model I Number of occupied I10 points can be entered. - I can be entered. 

(I) 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. 

(1) When the system is started by an AnA compatible system FD, set 
the PC type to A2A for A2AS611. 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 A2ASSIL. Operation must be within the r 
A3HCPlJ's r a n g 7  I (3) For compatibility of peripheral devices and system FDs (81W 

I package), refer to Appendix 1. 
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1.3.2 Programming wlh 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) lndex qualification for devices 

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

lndex qualilication (Dl0 + 8000 = D8010) 

XOl 1 

(b) A program example to write D8010 data to link register WO: 

Same as MOVP I KIOO 

MOVP I V8000 I Z 

D8010 

1 
MOVP I K8010 I WO 

lndex qualification (Dl0  + 8000 = D8010) 

(2) lndex qualification for circuit 

Set the index qualification values for 
devices X, Y, M/L/S. B. T, C, D, W. 
R, and P by using a MOV instruction 

LEDA I IX 

. (S . .  Set the head number of the device 
numbers used for setting the quali- 
fication value. 

Index qualification for circuit is done so that 
outside devices are used. 
(Program whose devices in the circuit are 
specified by index qualification cannot be 
created.) 

creation: 
AnACPU Programming Manual (Dadl- 

(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 qualification. 
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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. 

I - 1 ITb 1 1. To peripheral device 

Battery(A6BAT) MASCPU(S~).) 

I 
Main base (A1 S3[ ]B) 

ROM cassette 

( AZSMCA-14KE 
d with eqF#G~ ) 

( AZSMCA-14KP 
e ui ped with IE~ROM ) 

Extension cable (At SC[ 
J input module (AlSXI I [ ] )  

(AISSI ~(sI): Without a power 
supply module. 

(AIS6[]B(S1)): Equipped with a 
power supply module. 

I I 
Special function module 

Extension cable (AlSCO JNB) 
[Buildingblock-typej I 

1 rl BU 

Extension base 
(AS[]B): Without a power supply module. 
(A61 16): Equip d with a power supply 

moduE Power su I module d f h  Special functlon 
module 
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A W R 4  
A W 0 R 4  
Cable 

AGPHP AGWU 
Plasma hardy 
graphic pogrammer I 

(A2SWA-28P) 

System disk 

A6GPP 

1 
Intelligent GPP 

ROM cassetle 
(AZSMCA-14KP) 

..... (Compatible with AZACPU(S1) or 
Programming unit equ~valent ody.) 

RS-232CtrRS- PCIAT (IBM) or 
422converter 100 %compatible 

MELSEC-MEWC ..... (Compatible with AZACPU(S1) or equivalent only.) 

..... (Compatible with AZACPU(S1) or equivalent only.) 

..... (Compatible with A3HCPU or equivalent only.) 

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

N U n h  
of Inputs/ 
outputs 

Module rpprove 
Stendan 

- 

UUCSA 

Model 

lVUUlCl 
A2ASCPU Number of 110 points : 1024 

1-s1 I Memory capacity : 256 Kbytes 

Description 

:PU 
.-A,.,- 

Loaded 
to the 
slot for 
power 

main 
base or 
extensior 
base. 

A2ASCPU 

1 AlSXlO 116-input 100 VAC input module 

Number of I10 points : 512 
Memory capacity : 64 Kbytes 

'ower 
UPPlY 
iodule 

16 
116 inputs' - 

16 
116 inputs: - 

16 
[16 inputs: - 

16 
[I6 inputs: - 

16 
116 inputs] - 

16 
116 inputs] - 

32 
132 inputs] - 

32 
132 inputs] - 

€4 
134 inputs] - 

€4 
164 inputs] - 

32 
132 inputs] - 

16 
:16 inputs] - 

16 
116 inputs] - 

16 
16 inputs] - 

32 
'32 inputs] - 

32 
32 inputs] - 

UUCSA 

AlS61P 

AlS62P 

AlS63P 

5 VDC, 5 A 

5 VDC. 3 N24  VDC 0.6A 

5 VDC, 5 A 

AlSX20 

AlSX30 

1 16-input 24 VDC input module Is, 

lnput 
100/200 VAC 

Input 24 VDC 

16-input 200 VAC input module 

16-input 12/24 VDC, 12/24 VAC input module 

AISX40 

1 

I AlSX41 132-input 12/24 VDC input module 

16-input 12/24 VDC input module 

16-input 24 VDC input module 

UUCSA 

lput 
~odule 

I A1SX8O 1 16-input 12/24 VDC sinklsource input module 

52  

AlSX42 

S2 

AISX71 

I$!SX80- 116-input 24 VDC sinklsource input module 

32-input 24 VDC input module 

64-input 12/24 VDC input module 

64-input 24 VDC input module 

32-input 5/12 VDC input module 

1 $4SX81- 132-input 24 VDC input module 

s 2  

A1SX81 

:Class 2 power supply specified by the UUCSAStandard must be used. 

16-input 24 VDC input module 

32-input 12/24 VDC sinklsource input module 
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dodule Model l- Description 
Number 

of Inputs! 
outputs 

Current 
Consumption ipproved 

jtandard 

AlSYlO C 16 16-output relay contact output moduie (2 A) 116 outpua UUCSA 

8-po:nt relay contact o u t p ~ t  modLle (2 A) 
AII points inoepenaent d~ 
16-output triac output module (0.6 A) I,,, '00 VAC 

0.004 - 
UUCSA 

8-point triac output module (1 A) 
All points independent 

16-output 12/24 VDC transistor output 16 
module (0.1 A) sink type 116 outputs 

32-output 12/24 VDC transistor output 
module (0.1 A) sink type 1132 zpuls 
64-output 12/24 VDC transistor output 64 
module (0.1 A) sink type [ M  outpuu 

16-output 12/24 VDC transistor output 
module (0.5 A) sink type 

16-output 24 VDC transistor output module 
(2 A) sink type 116 

16-output 12 VDC transistor output moduie 
(1 A) source type 

UUCSA 

8-point 511 2/24/48 VDC transister output 
module sinkirurce IypeAl points independend[16 diPuts 

32-output 5/12 VDC transistor output 
module (0.016 A) sink type 

16-output 12/24 VDC transistor output 
module (0.8 A) source type 

32-output 12/24 VDC transistor output 32 
module (0.1 A) source type 132 outputs 

32-Input 12/24 VDC input module 
32-output 12/24 VDC transistor output 1 132 &tSJ 
module (0.1 A) sink type outputs] 

utput 
~ ~ b i .  AlSX 
ation lpu* t- 48Y18 

8-input 24 VDC Input module (sink type) 
8-output 12/24 VDC transistor output 
module (0.5 A) outputs] 

- 

UUCSA 

ynamic 
lput AlS42X 
~odule 

16-, 32-, 48- and 64-point 
12/24 VDC dynamic input module 

Number 01 
Set points 
(Inputs I 1: 

ynamic 
UtPUt AlS42Y 
~odule 

16-, 32-, 48-, and 64-point Number 01 
12/24 VDC dynamic output module set points 

Outputs [ 

Keep unused slots from dust. I 16 (empt~j 

Number ol 
16.. 32-, 48.. and 64-input selectable module set points 

([ ] inputs: 

: Class 2 power supply specified by the UUCSA Standard must be used. 

2-4  
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Item I Model I Description 
Number 

o f  Inputs/ 
output 

;$sE,"!:il gSJ71PT32 Master module for fiber-optic1 $f$p",","i,"I;, 
link module twisted-wire pair cable points) 

I 
I 

40-pin 
connector 

~ ~~ -~ ~- 

Analog I10 AlS63ADA Analog input: 2 channels 32 (speical32 
module Analog output: 1 channel points) 

Pulse input module with short 
Pulse catch ON time 

ImoduIe I 1 (Pulse : min. 0.5 msec) 16-point 116 outputs] 
in.,,t. I I6 

A 6 W N I E  

A 6 w N 2  

A6WN2E 

A6CON3E 

1 I I For chanaina timer set I 

- 

Soldered joint type 

Solderless 
attachment type 

Pressed joint type 

Analog timer 
module 

Sink type 

Source type 

Sink type 

Source type 

Sink type 

Source type 

Interruption 
module 

A1ST60 

High-speed 
counter 
module 

D-A 
converter AlS62DA lo 20 mA1O lo lo " 32 
module Analog output: 2 channels [Special 32-poinl 

A1S161 

A- D 
converter 
module 

Temperature- 
digital 
converter 
module 

AlSJ71C24- Computer link function 32 
R2 RS-232C: 1 channel [Special 32-poinl 

values(0.7 to I .O sec, I to I o 
sec, 10 to 60 sec, 60 to 600 sec) 
by using volume adjustment 
knobs. 
Analog timer 8 points 

32-bit signed binary 
50 KBPS, 1 channel 

Computer link and printer 

RS-232C: 1 channel 

Computer link and multidrop link 

R4 
RS-4221485: 1 channel [Special 32-poinl 

16 
[I6 outputs] 

Interruption module for 
interruption program execution 
designation 
(Input for interruption : 16 points) 

32 
[Special 32-poinl 

AI S64AD 

AIS62RD3 

AlS62RD4 

Current 
Consum~t ior  

32 
[Special 32-poin' 

Remarks 

20 mA O lo " 
Analog 4 channels 

For connecting a PI100 (3-lead 
type) 
Temperature input: 2 channels 

For connecting a Pt100 (4-lead 
type) 
Temperature input: 2 channels 

txclusive 
node: 32, in 

32 
[Special 32-poinl 

32 
[Speciai 32-poinl 

32 
[Special 32-poinl 

3xtension 
node: 48 

:Class 2 power supply specified by the UUCSAStandard must be used 
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IELSECNEl 
I) data link 
iodule 

lain base 
nit 

xtension 
ase unit 

able 

- 

lemory 
3ssette 

- 

lemory 
rite 
dapter 

attery 

For master or local station of 

link 

Model 

A1SJ71AP21 

For master or local station of 
AISJ71AT21B MELSECNETIB data link system 

Description 

For master or local station of 
MELSECNET (11) optical data 

A1s32B 

A1 S33B 

A1S35B 

A1S38B 

Number 
of inputs/ 
output 

32 
link[Special32-point] 

A I S 5 W S l )  

supplied 
A1 S58B(S1) Up to eight 110 modules can be I - 1 - 1 - 1  from the 

loaded. main base 

Up to two I10 modules can be 
loaded. 

Up to three I10 modules can be 
loaded. 

Up to five 110 modules can be 
loaded. 

Up to eight I10 modules can be 
loaded. 

,, l aJJr,(a I) I - - - I loaded. 

I I I I I module.) 

Up to two I10 modules can be 
loaded, 

cannor oe 
loaded. 
(Power is 

-~ ~ - 

Remarks 

~ ~-~ 

Current 
Consumption 

- 

- 

- 

- 

..,,,,,,., IUD to five I10 modules can be I I I 

DCSV(A) 

O S  

- 

module -.-... # 

A1S65B(S1) 

A1S68B(S1) 

DCl?V(A) 

- 

- 

- 

- 

- 

AISCOIB 

A1SC03B 

A1SC07B 

AiSC12B 

AISC30B 

AISCGOB 

AISCOSNB 

AlSC07NB 

- 

Up to five I10 modules can be 
loaded. 

Up to eight I10 modules can be 
loaded. 

ASMCA- 
14KP 

I I I I I Used to 

- 

- 

- 

- 

55 mm (2.17 inch) long flat cable 

330 mm (1 1.8 inch) long 

700 mm (27.6 inch) long 

1200 mm (47.24 inch) long 

3000 mm (118.1 1 inch) long 

6000 mm (236.22 inch) long 

450 mm (17.72 inch) long 

700 mm (27.6 inch) long 

A2SMCA- 
14KE 

- - - -  .. 
partition 

Used for memory cassette I - 1 - 1 - 1  ROM in A2SWA-28P connector1EPROM 28-pin. EPROM 

Equipped 
with two 
extension 
connectors : 
one is on 
the right; tht 
other on the 
left side 

- 

- 

- 

14K steps equipped with ROM 
(directly) 

Power 
supply 

- 

- 
- 

- 

- 

- 

- 

14K steps equipped with 28K 
EROM (directly) 

- 
rpprove 
Standan 

- 

ULICSA 

- 

UUCSA 
(except 
for S1 
type) 

- 

ULICSA 

- 

- 
ULICSA 
- 

- 
ULICSA - 

- 

- 

- 

memory 
cassette. 

ULICSA 

- 

- 

- 

- 
- 

- 

- 

- 

A6BAT I IC-RAM memory backup 

:Class 2 power supply specified by the UUCSA Standard must be used. 

2-6 

- 

- 

- 

Needs a 
power 
supply 
module. 

- 

- 

- 

- 
- 

- 

- 

- 

- 

For 
extension or 
the right sid, 

Extension 
base unit 
connection 
cable 

n( IN, A[ IA 
extension 
base cable 

- 
Needs a 
memory 
mite 
adapter. 

- 

- 

Direct 
writelread 
from 
peripheral 
devices can 
be done. 

- 
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I Item Model Description Applicable Model I 

Connector1 
terminal block 
conversion 
module 

A6TBXY36 

I A6TBX70 I For sink type input module (3-wire type) I AlSX41(S2), AISX42(S2), 
AtSH42. AX42(S1). AH42 I 

A6TBXY54 

I For sink type input module and sink type 
output module (standard type) 

I A6TBX54-E 1 For source type input module (?-wire type) I AlSX81(S2), AX82 I 

AlSX41(S2), AlSX42(S2). AlSY41, 
AISY42. AlSH42 

For sink type input module and sink type 
output module (2-wire type) 

A6TBX36-E 

A6TBY36-E 

I A6TBY54-E I For source type output module (2-wire type) I AtSY81, AY82EP I 

AX42(S1). AY42(SllS31S4), AH42 

I A6TBX70-E I For source tvw Inwt  module (3-wire tvw)  I AlSe.t(S2). AX82 I 

For source type input module (standard type) 

For source type output module (standard 
type) 

Cable for 
connector1 
terminal block 
conversion 
module 

AlSX81(S2). AX82 

AlSY81. AY62EP 

AC05TB 1 0.5 m (1.64 ft) for source mDdule 

ACIOTB I 1 m (3.28 ft) for source module I A6TBXY36 

ACSOTB 1 5 m (16.4 ft) for source module I 

AC20TB 

ACO5TB-E 1 0.5 m (1.64 ft) for source module I A6TBX36-E 

2 m (6.56 ft) lor source moduel 

AC3OTB-E 1 3 m (9.64 ft) for source module I A6TBY54-E 

A6TBXY54 

AC3OTB 1 3 m (9.64 ft) for source module 

ACIOTB-E 

AC5OTB-E 1 5 m (16.4 ft) for source module I A6TBX70-E 

A6TBX70 

110 cables with connectors for I10 modules of 40-pin connector specifications (AlSX41, 
AlSX42, AlSY41. AtSY42, etc.) or 37-pin D-sub connector speclfioaions (AISX61, AlSY81) 
are available. 
Consult Ule nearest Mitsubishi representative for the I10 cables with connectors. 

1 m (3.28 ft) for source module A6TBY36-E 

A6TBX54-E AC2OTB-E 2 m (6.56 ft) for source module 
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(1) A[ ]NA[ ]A extension base unit 

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

For details on the specifications of each module see the appropriate 
manual of the module. 

I (1) All A[ ]NA[ ]A "building block type I10 moduless' are applicable to the 
A2ASCPU. I 

Item 

Position detection module I A61 LS. AWLS 

Model 

Single-axis positioning module AD70, AD70D 

A-D converter module 

High speed counter module 

Positioning module 

AD61, AD61S1 

D-A converter module 

AD71, AD71S1, AD72 

Temperature digital converter module A616TD. A6OMXT 

Computer link module I AJ71 C24(S3/S6lS8), AJ71 UC24 

A-DID-A converter module 

CRT controllLCD control module 

Graphic controller module 

Memory card, Centronics interface module 

Voice o u t ~ u t  module 

Intelligent interface module I AD5lE, AD51ES3, AD51H(S3) 

A84AD 

AD57, AD57S1, AD58 

AD57G. AD57GS3 

AD59, AD59S1 

A l l V C  

Terminal interface module I AJ71C21, AJ71C21Sl 

MELSECNETIMINI (53) data link module I AJ71PT32, AJ71 PT32-S3 

Data link module I AJ71AP21, AJ71AR21, AJ71AT21B 

SUMiNET interface module I AJ71P41 

Ethernet interface module 

Multidrop data link module AJ71C22 

Power supply module A61 P, A62P. A63P, A65P. A66P, A68P 

Interrupt module A161 

Extension base module A628, A658. A688, A528, A558, A586 
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(2) Peripheral devices 

Module =F-- 

SWO-GPPU 
User disk 

SWOS-USER 

Claming dnk SWOFDC 

Prosnmming AQPUE 

A7PU. A7PUS 

ACXIR4-MPU 
RSd22 cable 

AC30R4.PUS 

lntelligsnt GPP 

AC30R4. AC3OORI 
R S d Z  cable 

ABGPPSET 

Remarks . MPHP . SW4GPGPPAEE: A-sria GPP function 8ystsm disk 

(Conpatibts 3 h  A2ACPU(SI) or equivalent only) . SWOGPPU: User diak (2DD) . AC30W. R S d Z  cablo (3 m (9.84 H) IengIh) . M P P  . W4QP-GPPAEE: A-.etia GPPtunction system disk 

(Compltible 3 h  MACPU(S1) or w u M e n t  only.) . SWOGPPU: User disk (200) 

AC30RC R S d Z  cable (3 m (9.84 H) lenglh) . MHQP (Complthle 3 h  A3HCPU or equivalent only.) 

SWSHGPA: A-..rim QPP fundim system dmk 

SWI-HOPK: Kasrim GPP function syslemdimk . SWO-GPPU: Usar disk (200) . AC30FW R S d Z  cable (3 m (9.84 H) Ienglh) . Connects W e e n  bSQPP and monitor dii~1e.y. (1 m (3.28 H) length) 

3 m (9.84 H) Ienglh 
C o n n d  b o h n  CPU and ABGPPIA6PHP * Used for elwing wor propram (3.6 inch, fomuned) 

Ipp l i i  to 
AEQDPlMPUP I Used lor deaning disk d r h .  

~ . Mnpatibb wIh AZACPU(S1) or wuivalmt onh. . Compltibk wnh WHCPU or equivdefi only. 

Connects betrwn CPU and A6PUEIA7PUS. 2 d 3 m  (6.58 W%(U H) length 

Used for writin a ropnm in CPWABPHP to ROM, or for reading 1 CPU 
proprm from AoJ. 
(Compltible with WHCPU or equivalent) . Connoc1.d to CPUIAePHP u m g  an ACYIWACMWU cablo 

C o m a s  b.h..n CPU and A W U  3 d 3 0  m (9 84 W984 11) Ianglh 

Coonas bdwm CPU and A W U  0 3 m (0 88 H) 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 I10 modules at remote locations. 

(3) Computer link system 

System to make data transfer between the A2ASCPU and computer 
(such as a personal computer) using the computer link module 
AJ71 UC24. 

(4) Combined system 

System which combines the network system and computer link system. 

The system configuration, number of I10 points, 110 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 inputlout- 
put points, and 110 number allocation when the A2ASCPU is used as 
~ ~ 

an independent system. 

System configuration 

Maximum Number of 
Extension Stages 

Maximum number of 
inpuffoutput points 

Main base units 

Extension base units 

Extension cables 

Notes 

I/O number allocation 

Main base unit (AlS38B) 
0 1 2 3 4 5 6 7 -  

Extension cable ,, 
$ c 00 10 20 30 40 50 60 70 

P to to to to to to to to 
I I st extension brR u OF IF 

2, 3F 4F SF 6~ 7F 
rn 

I , Extension base unit (AlS58BSl) 

Slot No. 

I I I I I I I  I I I I I  C L  

' The above figure shows the configuration when 16-inpuVoutput modules are loaded tc 

Three Extension Stages 

A2ASCPU: 512 points, A2ASCPU-S1: 1024 points 

(1) Only the 1st extension stage can be used when extension base units of other 
types then the AIS S l  are equipped. (The S1 type and other types must not be - -- - .- - .. . -. . , 

(2) To use the A1S S1 type extension base unit with an A[ IN or A[ ]A type, the letter 
must be eauipped with the last extension stage. (The Al IN or A1 1A extension base . . . . 
unit cannot hconnected to the A IS  S1 type:) 

(3) When an AlS52B (SI), A15558 (SI), AlS58B (Sl), A52B. ASSB, or A568 is used, 
a voltaae of 5 VDC is su~oiied from the Dower suo~lv  module. See Section 7.1.3, . .  . 
end co;isider the applicaii'on. 

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

Allocate 110 numbers to the extension base units in order of extension stage 
number, not in extension cable connection order. 
110 numbers are allocated on the assumption that both the main base unit and the 
extension base units have eight slots. Sixteen inpuffoutput points will be allocated 
to each slot indicated by dotted lines in the above system configuration figure. 

(3) Allocate 16 inpuffoutput 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 inpuffoutput points as to the eight 
siots of all the omitted staaes. 

(5) items (2) to (4) can be chkged by making 'I10 allocation'. For details, see the 
ACPU Programming Manuel (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) I10 module 

All A[ IN and A[ ]A building block type I10 modules are applicable to the 
A2ASCPU by loading them to the A5[ ]B and A6[ ]B extension base 
units. 

(2) Special function module 

(a) An A[ IN or A[ ] A special function module can be used by loading 
it to the A5[]B or A6[ ]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(S3Li AD51 H(s~ ) "  
AD51FD A D ~ ~ G ( s ~ ) "  
~ ~ 7 1 ~ 2 2 "  
~ ~ 7 1 ~ 2 4 [ ~ 3 / ~ 6 / ~ 8 ) " ~ ' ~  ~ ~ 7 1 ~ 2 4 ' ~  A J 7 1 ~ ~ 2 4 " . ' ~  
AJ71P41 ~ ~ 7 1 ~ 7 1 "  

I A ~ s J ~ ~ A T ~ ~ B ' ~  

'1: Accessible within the device range of the A3HCPU only. (The 
AJ71C24-S8 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. 

p i i q  
The special function modules below cannot be used with the A2ASCPU: 

AJ71C23 . AD57-S2 
AJ71C24 (module manufactured before February 1987) 
AD51 (module manufactured before March 1987) 
Check the date of manufacture with the label. 

Up to 6 in total 

~ 1 ~ 1 6 1 ' ~  

~ ~ 7 1 ~ ~ 2 1 ' ~  ~ ~ 7 1 ~ ~ 2 1 "  
AJ71AT21 B" 

Only 1 
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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 
A3HCPU only. 

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

71 IitYL 
Software version - Module compatible with the A3HCPU 

1 A H 3 [ ] [ ] I 

(4) Memory cassette 

I k Eny 
Year (the last digit of the dominical year) 

Partitioning the ROM in the A2SMCA-I4KP EPROM memory cassette 
using an A6GPPlAGWUlROM writer requires an A2SWA-28P memory 
write adaptor (option). (Existing A6WA-28P memory write adaptor can- . . . . 
not w0rk.j 

- 

l~autions 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. 

Setting to A3H . . . . . .Available within the device range of the 
(A3H-associated A3HCPU only. 
system FD) 

Setting 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: 

SWO-GPPA, SW1-GPPA, SW2-GPPA 

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 AGGPPIAGPHP cannot be 
used. 

SW[]-AD57P Functions same as those available with 
the utility packages mentioned to the left 

SW[ 1-UTLP-FNO 
can be executed by using dedicated in- 
structions. 
Reter to the AnACPU Programming Man. 
uel (Dedicated instructions) for details. 

The necessary character gemrator and canvas when using the AD57(S1) and AD58 units 
are created on peripheral devices by using the SW[ 1-AD57P. 

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

SWOIX-AD51 HPE 

MELSEC-MEDOC J 
SWOIX-AD57GPE 

SWI IX-AD57GPE 

POINTI 
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(SI) or A3HCPU. 

Can be used in the de- 
vice range equivalent to 
that of A2ACPU(Sl). 1 
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3. GENERAL SPECIFICATIONS 

Table 3.1 shows the common specifications of various modules used. 

Table 3.1 General S~ecifications 

Item 

Operating 
ambient 
temperature 

Storage 
ambient 
temperature 

- - - - - - -  

Specifications 

0 to 55•‹C 

-20 to 75% 

Operating 
ambient 10 to 90%RH, non-condensing 
humiditv 

Storage 
ambient 
humidity 

Vibration 
resistance 

10 to 90%RH, non-condensing 

Shock 
resistance 1 Conforms to JIS C 0912 (98 mls2 (log) x 3 times in 3 directions) 

Conforms to 
' JlS C 091 I 

Dielectric 
withstand 1500 VAC for 1 minute across AC external terminals and ground 

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

Frequency - 
10 to 55Hz 

55 to 150Hz 

Noise durability 

Insulation 5MQ or larger by 500 VDC insulation resistance tester across 
resistance AC external terminals and ground 

- 

By noise simulator of 15OOVpp noise voltage, 
1 ps noise width and 25 to 60Hz noise frequency 

Acceleration 

- 
9.8 mlsZ ( la)  

Grounding 

Operating 
ambience 

One octave marked ' indicates a change from the initial frequency to double or half 
frequency. For example, any of the changesfrom IOHz to 20Hz, from 20Hz to 40Hz, from 
40Hz to ZOHz, and 20Hz to IOHz are referred to as one octave. 

Note: JIS: Japanese Industrial Standard 

Amplitude 

0.075mm 
(0.003 inch) 

- 

Class 3 grounding; Ground to the panel if proper grounding is not available. 

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

Cooling method 

Sweep Count 

10 times 
'(1 octave 
Iminute) 

Self-cooling 
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4. CPU MODULE 

4.1 CPU Module Performance Specifications 

This section explains the verformance specifications and devices of the 

Table 4.1 Performance Specifications 

Parlormance 
Item 

AUSCPU AZASCPU-91 

control system Stored program, repeated operation 

110 mntrol memod Refresh method 

Language dedicated to snquence control 
Programming language Comblned use of relay symbol type, loglc symbollc language and 

MELSAP-II(SFC) 

Processln speed (Sequence 
~nstructlon? 0.2 

Sequence 
lnstructlon 22 

Instruction Basic. applicatron ns (types) lnstructlon 

Dedicated 
instruction 200 

Constant smn (Pro ram start mn be set beween 10 msec and 190 msnc in 10 msec Increments at specified intervai) 

Memorv CBD~CIN 64 kbvtes (built-In RAM) 2% kbytes (bullt-In RAM) 

Main sequence M ~ ~ .  14K 
program p"gmm 
capacity ~ub-seq~ence 

program 

110 devlce polnts 8192 points (XMO to 1FFF) 

I I 
Internal relay (M) 7144polnts (Mom M w ~ .  M2048 to M8191) 

Latch reday (L) 1 1048 pdnm (~1000 to ~2047) olnts shared 
y M. L, and S 

Step relay (S) o point (None In me InltY state) 1 
Llnk relay (8) 4098 points (80 to BFFF) 

2048 point8 (defaults to 258 points) 
1 . 100 msec tlmer TO to Tl99) Setting range 0.1 to 3276.7 sec . l o  msec tlmer ( L o  to T255). ..... senlng range 0.0, to 327.67 sec 

Tlmar (T) . 100 msnc retenflve timer ............. Sening range 0.1 to 3278.7 snc 
None in the IniUal state) .A xtenslon Umer .............................. Set ran e wlm word devices 

(T256 to T2047) (0, w, !I 
-- 

counter (c) 
tension counter ....................... Set ran e with word dwices 

(C2S to C1023) (0, w. 8) 

Jata reglater (D) 8144 points (DO to 06143) 

Llnk register (W) 4098 points (WO to WFFF) 

knnunclator (F) 2048 points (FO to F2047) 

Flle reglster (R) 8192 (RO to R8191) 

Remarks I 

Set In spnclal register 
D9020. 

Set In parameters. 

The number of polnts 
usable In the program 

to 110 modules 

Ran e of each device can 
be ctanged in parameters. I 
Set number of points used 
and range In Parameters. 
(Refer to Sactlon 4.4.1 .) 

Set number of polnts In 
parameters. 
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Table 4.1 Performance Specifications (Continued) 

Remarks 

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 table, since the range of use is restricted 
when using a conventional system FD and peripheral devices. 

Table 4.2 Device List 

lumber of points) 

A2ASCPU-51 
Explanation 

Application Range 

rovides PC command and data from 
external devices, 8.g.. pushbunon, 
select switch, limit switch, and digital 
switch. 

Input 

x. Y 
0 to IFF (512 points) 

x. Y 
0 to 3FF (1024 points) Provides program control result to 

external devices, 8.g.. solenoid. 
magnetic switch. slgnal light, and 
digital display. 

Predefined auxiliary relay for special 
ourmse and for use in the PC. 

Special 
relay 

internal 
relay 

MSOOO to 9255 (256 points) 

Auxiliary relay In the PC which cannot 
be outout directiv. 

Latch relay 
Auxiliary relay in the PC which cannot 
be output directly. Backed up during 
wwer failure. MIUS 0 to 8191 (8192 points) 

Number of Ms + Ls + Ss = 8192 points 
Used in the same manner as an 
internal relay (M), e.g. as a relay 
indicating the stage number of a step- Step relay 
bv-step ~rocess &ration program. 

Internal relay for data link which 
cannot be output. 
May be used as an internal relay if 
not set for link initial data. 

Link relay BO to BFFF (4096 points) 

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

Annunciator FO to F2047 (2048 points) 

100 msec 
timer 

10 msec 
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 
retentive 
timer 

Counter 

Interrupt 
counter - 

CO to C1023 (1024 points) 
(Interrupt counter C224 to C255 fixed. After 
C256, set value storage registers required) 

Up counters available in normal and 
interrupt types. 
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Device 

Special 

N I Nesting 

P I Pointer 

Pointer for 
interruption 

Decimal 
constant 

Hexadecima I constant 

D9000 to D9255 (256 points) 

Table 4.2 Device List (Continued) 

Predefined data memory for special 
ouroose. 

WO to WFFF (4096 points) I Data register for use with data link. 

Explanation 

Memory for storing PC data. 

Application Range (Number of points) 

A2ASCPU 

PO to P255 (256 points) 

A2ASCPU-S1 

RO to RE191 (8192 points) 

AO, A1 (2 points) 

V, VI to Vs, Z, ZI to Zg (14 points) 

NO to N7 (8 levels) 

10 to 131 (32 points) 

DO to D6143 (61 44 points) 

Extends data register using user 
memory area. 

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

Used to modify devices (X, Y, M. L, 0, 
F,T,C.D,W.R.K.H.P). 

lndicates the nesting of master 
controls. 

lndicates the destination of an 
interrupt program corresponding to the 
interrupt factor which has occurred. 

I Used to specify the timerlcounter set 

K-32768 to 32767 (16-bit instruction) value, pointer number, interrupt 

K-2147483648 to 2147483647 (32-bit instruction) $ ~ ~ ~ ~ ~ ~ ~ ~ n ~ h ~ ~ , " ~ ~  Of bit 
I aoolicatio-n instruction values. 

HO to FFFF (16-bit nstruct'on) 
Ho to FFFFFFFF (32-bit instruction) 

Used to specify the basic and 
application instruction values. 
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4.3 Functlon List 

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

ACPU Programming Manual (Fundamentals] 

(2) Refer to the operating manual for the specific peripheral device for 
the operation of functions. 

(3) Functions for which reference sections are given in the table below 
are explained in this manual. 

Function (Application) 

Constant scan 

.Program execution at fixed 
intewais. 

.Simple positioning I 
Latch (power failure backup) 

Continued control by 
retaining data at power 
M u r e  I 

MELSECNETIMINI-S3 
automatic refresh 

Simplification of sequence 
program I 

Remote RUWSTOP 

PC RUNISTOP is controlled 
by an external device. 1 

PAUSE 

- d tops CPU operation while 
retaining the output (Y). 

.PC RUNIPAUSE control is 
externally executed. 1 

Status latch 

Used to check device status 
and fault factors when 1 
debugging or when a fault 
factor is established. 

Table 4.3 Functlon List 

Dascription 

T h e  sequence program is executed while 
maintaining a constant scan time. 

.The rangeior the constant scan time setting 
is from 10 msec to 190 msec in units of 10 
msec. 

.Retains data of latched devices when 
mamentarv wwer failure occurs 20 msec or F - ~ ~ - ~  ~ - ~ ~ ~ ~ ~ -  -~~~ ~~~ ~ 

longer. CPU is reset, or power is turned OFF. 
L, 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. 

.I10 automatic refresh communications with 
the sendlreceive data area for partial refresh 
of up to 8 AJ71 PT32-S3 modules are 
executed. - ~ ~ - - ~ ~ - ~ ~  

.Automatic refresh is executed in batch after 
END processing. 

.The FROMITO instructions for inputloutput 
used with the sequence program are not 
necessary. Allocated 110 devices can be 
used directly for programming. 

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

.PC CPU operation is stopped while retaining 
the OWOFF 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 
1 

switch at RUN). PC RUNIPAUSE is controlled 
by an external device (external input, 
peripheral device, computer). 

.When status latch condition is established. 
status of devices set for status latch is stored 
to the extension file register in the status 
latch area in the memoiy 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. 

Settinas and operations 

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

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

.Use automatic refresh 
Darameter settino of 
peripheral devic&. 
(Refer to Section 4.4.5.) 

.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 cornouter throuah 
a computer l i i k  module, i s e  
a special command. 

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

.To use an external input 
(X)! set parameter by a 
per~pheral device, and turn 
M9040 ON by using the 
sequence program. 

.Set the status latch devices 
and the extension file 
registers to storelatched 
data by using a peripheral 
device. 
Monitor status latch data by 

.a peripheral device. 
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Function (Application) I I Sampling trace 

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

I Step run 

Used to check program 
execution condition and 
operation when debugging. 

I Clock 

I Program management by 
clock datalexternal display 
of clock data 

I LED display priority 

I Self diagnosis 

I' CPU operatlon fault 
detection, preventive 
maintenance I 

Table 4.3 Function List (continued) 

Description 

Devices set for sampllng 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 sampllng trace in 
the memory cassette. (Stored data can be 
cleared by latch clear operatlon.) 

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

.Sequence program operation is executed 
under the following (1) to (5) conditions and 
then stopped. 
(1) Execution by instruction 
(2) Executlon by circuit block 
(3) Execution by step interval and loop count 
(4) Execution by loop count and break point 
(5) Execution when device value Is matched 

C l o c k  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 
D9028 by a clock devlce after sequence 
program END processing when a clock data 
read reauest M9028 is ON. 

.Clock device is backed up by the battery in 
the memory cassette. 

Display priority is changedlcanceled for 
errors except the errors which stop operatlon 
and default display items of the LED display. 

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 lor malfunction prevention. 

.Stores error code corresponding to the self 
diagnosis items. 

Settinas and omrat ions 

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

.Monitor sampling trace 
results by a peripheral 
devlce. 

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

Set data to D9025 to D9028 
by a peripheral devlce, 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). 

.Use the sequence program 
to write priorityldisplay 
cancel data to D9038 and 
D9039. 

Parameter setting by 
peripheral device can 
control operatlon to stop or 
continue. 
Read error codes by 
peripheral device and 
perform troubleshooting. 
(Refer to Section 4.3.1.) 
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4.3.1 Self-Diagnosis 

The self-diagnosis function permits the CPU to detect its own errors. 

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. 

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. 

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) Occurrence time : Year, month, date, hour, minute, second 
(clock data) 

(b) Error code : Content of special register D9008 

(c) Detailed error code : Content of special register D9091 

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

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 occur. 

(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 part of the program where the error was de- 
tected is skipped and the rest of the program esecuted. 

If an 110 module verify error is detected, operation is continued with 
the 110 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 should 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, I10 verify and battery check are not checked when M9084 is on. 
(The error code is not stored in special register.) 

Table 4.4 Self-Diaanosis List - 
"RUN" 

LED 
Status 
- 

=licker 

- 

'licker 

Diagnosis LED Display 
Mesmge (D9008) 

Diagnosis Timing 1 Sz!s 
instruction code 
check 

When the corresponding INSTRCT. CODE 
ERR. 1 ' '  

When power is switched on 
or reset performed 
When switched from 
STOPIPAUSE to RUN1 STEP- 
RUN 

Parameter setting 
check 

PARAMETER 
ERROR 

When M9056 or M9057 is I 
No END 
instruction 

MISSING END 
INS. 

switched on 
When switched from 
STOPIPAUSE to RUNISTEP- 

When CJ, SCJ, JMP, 
CALL(P), FOR and NEXT 
instruction is executed 

12 

Memory 

error 

Instruction 
execution disable When switched from 

STOPIPAUSE to RUNISTEP- 
RUN 

CAN'T EXECUTE 
(PI 

Format (CHK 
instruction) check 

13 

When switched from 
STOPIPAUSE to RUNISTEP- 
RUN 

CHK FORMAT 
ERR. 1 l4 

When interrupt occurs 
When switched from 
STOPIPAUSE to RUNISTEP- 

When power is switched on 
or reset performed 
When M9084 is switched on 
during STOP 

CAN'T EXECUTE 
(1) I I5 

Instruction 
execution disable 

RAM check RAM ERROR 1 20 

Operation circuit 
check 

Watchdog error 
check 

END instruction 
unexecution 

Main CPU check 

When power is switched on 
or reset performed 

When END instruction is 
executed 

When END instruction is 
executed 

OPE. CIRCUIT 
ERR. CPU 

errof 

WDTERROR 1 22 

END NOT ERROR 1 24 

At any time 

When END instruction is 1 Stop 

MAIN CPU DOWN 1 26 

I10 module verify 
'1: default: STOP 

UNIT VERIFY 
ERR. I 31 

executed 
(Not checked when M9084 
or M9094 is on) I 10 

error When END instruction is 
executed 
(Not checked when M9084 
or M 9094 is on) 

Fuse blow 
* I :  default: RUN 

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

FUSE BREAK 
OFF. 32 
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Table 4.4 Self-Diagnosis List (Continued - 
CPU 

status 
- 

Stop 

- 
"RUN" 
LED 

status - 

Flicker 

Diagnosis LEO Display 
Meaaage Diagnosis Timing 

Special 
iunction 
nodule 
9rror 

- 
Battery 
error 

CONTROL-BUS 
ERR. 

SP. UNlT DOWN 

Control bus check 

Special function 
unit error 

When FROM, TO instruction 
is executed 

When FROM. TO instruction 
is executed 

When power is switched on 
or reset performed 
When switched from 
STOPIPAUSE to RUNISTEP- 
RUN 

LlNK UNlT 
ERROR Link module error 

I10 interruption 
error 110 INT. ERROR When interrupt occurs 

When power is switched on 
or reset performed 
When switched from 
STOPIPAUSE to RUNISTEP- 
RUN 

Special function 
module 
assignment 

SP. UNlT LAY. 
ERR. 

Special function 
module error 
.I: default: STOP 

When FROM, TO instruction 
is executed SP. UNlT ERR. 

When power is switched on 
or reset performed 
When switched from 
STOPIPAUSE to RUNISTEP- 
RUN 

Link parameter 
error 

Battery low 

LlNK PARA. 
ERROR Run 

Run BATTERY ERROR 
At any time 
(Not checked When M9084 
is on) 

When the corresponding 
instruction is executed 

stop 

L - 
OPERATION 
ERROR Operation check error 

'1: default: RUN 

Y 
'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, I10 device allo- 
cation method and automatic refresh of MELSECNETIMINI-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 

Default 
Value 

Main sequence program 
capacity 

File register 

Extension file register 

- 

6K Steps 

- 

Comment capacity 

Remarks (Refer to 
Appendix 1.) 

[When existing 
soflware package is  

used.1 

Type 

- 

A2ASCPU 

1 to 14K steps 
(1K step = in units of 2 Kbytes) 

0 to 8K points (1K point = in units of 2 Kbytes) 

0 to 4032 points (in units of 64 points = in units of 
1 Kbyte) 
[ I  Kbyte memory area is added by setting a 
comment capacity.] 

A2ASCPU-S1 

Usable with PC type 
A2A or A3H 

U s a b l e  with PC type 
A2A or A3H 

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 
A2A or A3H 

Extension comment 
capacity 

Status latch 

Sampling trace 

Usable with PC type 
A2A Unusable with PC 
type A3H 

- 

- 

0 to 3968 points (in units of 64 points = in units of 
I Kbyte) 

Parameter 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 Manual (Fundamentals). 

Usable with PC type 
A2A with PC 
type A3H 

Usable with PC type 
A2A i n  the A2Rs 
device range. 
Set memory capacity 
with PC type A3H in th 
ASH'S device range. 
(Refer to ACPU 
Programming Manual.) 
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Table 4.5 Parameter Setting Range List (Continued) 

giyg Of 1 (T) 1 F57 1 to T204 
(power 
failure CO to C255 (in units of 1 poi " 

compense- 
Counter (') . Absent C256 to C1023 (in units of 1 pow. 

tion) range Data 

T255 (in units of 1 point) . Usable with PC type 
7 (in units of 1 point) A2A in the A2A's 

device range 
nlj. ~ .. . Usable with PC tvoe 

Remarks (Refer to  
Appendix 1) 

[When existing 
software package i s  

used.] 

Link relay 
(B) 

TYPO 

A2ASCPU 

A3H in the A~H';' 
device range 

[I 

Link 
register (W) 

Setting of 
internal relay (M), 
latch relay (L). 
step relay (S) 

A2ASCPU-Sl 

or others. 

"$,'D." ,Y, I 

BO to BFFF (in units of 1 point) 

DO to D6143 (in units of 1 point) 

MO to 
M999 
M2048 to 
M8191 
L1000 to 
L2047 
Absent for 
S 

Setting of 
timer 

Setting of 
counter 

I Setting of remote 
RUNIPAUSE contact 

100 ms: 
TO to TI99 
10 ms: 
T200 to 
T255 

- 

- 

256 points 
(CO to 
C255) 

- 

TO to T255 

T256 to 
T2047 

Interrupt 
counter 
Setting 

Number of 
used points 

WO to WFFF (in units of 1 point) 

MlUS o to 8191 (M. L. s are serial numbers) 

I10 number allocation 

- 

. Usable with PC type 
A2A . Usable with PC type 
A3H in the A3H's 
device range 

. 256 points of 100 ms. 10 ms, and retentive timers 
(in units of 8 points) . Timers have serial numbers. 

1792 points of 100 ms. 10 ms, and retentive 
timers (in units of 16 points) . Timers have serial numbers. . Setting devices ... D, R, W (Set values for the 

points exceeding 256 points) 

.Set whether or not an interrupt counter (C224 to 
C255) is allocated for every point of the interrupt 
pointer. 

0 to 1024 points (in units of 18 points) . Setting devices ... D, R. W (Set values for the 
points exceeding 256 points) 

0 to 64 points (in units of 16 points) ........ input moduleloutput module Special 
function modulelvacant slot . Module type can be entered. 

.Usable with PC type 
M A  or A3H 

.Usable with PC type 
A2A Unusable with PC 
type A3H 

Usable with PC type 
A2A or A3H 

Usable with PC type 
A2A Unusable with PC 
type A3H 

Usable with PC type 
A2A or A3H PC type 
A3H cannot be 
registered. . XO to X I  FF (MAS). XO to X3FF (MAS-Sl) (1 

point for each of run and pause contacts.) . Setting of only pause contact cannot be 
~erformed. 

,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) 

Fuse blown 1 continuation 

Setting 

I IIO verify s top  I 
Operation 

srror 
Special 

unit check 

Default 
Value 

error I 
looeration I 

-- --- - 

Type 

A2ACPU 

RUN display 
mode 

AZASCPU-S1 

status 
prior to 
stop is re- 
output 

Print title entry 

Keyword entry 

Link 
register (W) 

Output before stop or after operation execution 

- 

- 

- 
MELSEC 
NET I! link 
range 
setting 

WO to WFFF (in units of 1 point) 

I 

Name entry: MINI, MINI43 

Sendlreceive data: X, M. L, B. T, C, D, W, R, Ab- 
sent (bit devices In units of 16 

Number of 
link 
stations 

Inpuvoutput 
( X W  
Link relay 
(B) 

Number of support units: 0 to 6 units 

I 

-128 characters 

Max. 6 digits In hexadecimal (0 to 9. A to F) 

- 0  to 64 stations 

Head 110 number: 0 to IF0  (A2AS), %to 3F0 (A2AE 
S1) (in units of 10 ) 

Faulty station data clear specification: Retainlclear 

Faulty station detection: M, L, B. T, C. D, W, R, 
Absent (bit devices in unita 

WYOto I F F  
(in units of 16 points) 

MELSECNETIMINI. 
MELSECNETIMINI-S3 
link range setting 

WYO to 3FF 
(in units of 16 points) 

FROMITO response specification: Link priority, 
CPU orioritv 

. BO to BFFF (In units of 16 points) 

I 
Send status setting at line error: 

Test message, OFF data, retention (send data) 

of 16 pdints) 

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

I 

Remarks (Refer to  
Appendix 1.) 

(When existing 
software package i s  

used.) 

Total number of remote stations: 0 to 64 stations 

Usable with PC type 
A2A or A3H 

.Usable with PC type 
A2A or A3H 

Usable with PC types 
A2A or A3H 

Usab le  with PC type 
A2A and A3H 

Usable with PC type 
A2A 
Unusable with PC type 
ASH, however, usable 
in the range of 
MELSECNET (BWO to 
3FF). 

Usable with PC type 
A2A. 
Unusable with PC type 
A3H 
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4.4.2 User memory assignment 

The memory areasof 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 AISGPU. 

(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 
memory 
area 

(RAM setting) 

Main sequence 
program area 
(6K steps = 12 

(ROWEEPROM setting) 

; Kbytes 

ROM 
memory 
area 

I Parameter area I 

TIC set values area I=--+ 
program area 
(6K steps = 12 
Kbvtes) I 0 

16 Kbytes 

:::Ô". area {i (Unused) 

- - - - - - . 
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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 btlilt-in RAM 
and an A2SMCA-14KE are used: 

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

Parameter area 3 K b " s  

TIC set values area . . . . .I Kbytes 

Max. 2% 
Kbytes 

Max. 64 
Kbytes 
(A) 

..... Set by the I K  step (2 Kbytes) between 1K step 
and 14K steps (2 to 28 Kbytes). 

Extension comment ..... Set by the 64 points ( I  Kbyte) between 0 point 
and 3968 points (0.2 to 63 Kbytes). 

Exten- Block No.3 

Block No2  1 block = 16 Kbytes 
'3 Max. 3 blocks 

area Block ~ o . 1  

Set by the 1 K point (2 Kbytes) between OK point 
and 8K points (0 to 16 Kbytes). 

Comment area Set by the 64 points ( I  Kbyte) between 0 point 
and 4032 points (0.2 to 64 Kbytes). 

Max. I 44 
Kbytes 
(A) 

- 

2) A2ASCPU-S1 (When the built-in RAM memory capacity is 256 
Kbytes) 

Set by the 1K step (2 Kbytes) between 1 K step 
and 14K steps (2 to 28 Kbytes). 

Set by the 64 points ( I  Kbyte) between 0 point 
and 3968 points (0.2 to 63 Kbytes). 

1 block = 16 Kbytes 
Max. 8 blocks 

I Set by the 1K point (2 Kbytes) between OK point 
and 8K points (0 to 16 Kbytes). 

Comment area ..... Set by the 64 points (I Kbyte) between 0 point 
and 4032 points (0.2 to 64 Kbytes). 

1 
1 block = 16 Kbytes 
Max. 7 blocks 
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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 
16 = n 

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 resewed 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 
built-in RAM memory capacity is 64 Kbytes) and an attempt at wrlting 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-I 4KP 
memory area ----------- memory area 

I Parameter area .... .3 Kbytes 

... TIC set values area ..I Kbytes 

Main program area Set by the I K step (2 Kb tes) ..... (ladder + SFC) [bemen steps (2 to I K  28 , bytes and(4k 
Set by the 64 polnts 1 Kbyte) ................................ between 0 oint and 968 polnts 

l 0 . 2  to 63 b t e s ) .  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  1 block = 16 Kbytes 
register .  ax. 4 blocks 
area   lock ~ o . 1  

................................ Set by the 1K point (2 Kbytes) 
File register area between OK point and 8K points 

O to16Kb tes) 

Comment area ................................ Let by the i4.pdints (1 Kbyte) 
between 0 olnt and 4032 polnts 

[(0.2 to 64 {bytes). 

Max. 
256 
Kbyte 

Wax. '2 
144 '3 
(bytes 
:A) 

2) A2ASCPU-S1 (when the built-in RAM memory capacity is 256 
Kbytes) 

Built-in RAM A2SMCA-14KP 
memory area memory area ----------- .... .3 Kbytes 

..I Kbytes ... 
..... 

................................ 

Exten- 
............................... 1 block = 16 Kbytes 

register Block No.2 
area 

Max. 8 blocks 

Block No.1 
Set by the 1K point (2 Kbytes) 

File register area ................................ between OK pornt and 8K points 

Comment area ................................ Let by the i4,pdints (1 Kbyte) [iii:;rfi;iyd po~nts 
Exten- Block N0.l 
sion file to . . . . . . . . . . . . . . . . . . . . . . . . .  1 block = 16 KbWs 
register [Max. 7 blocks 
area   lock ~ 0 . 1 0  

'1 For using an A2SMCA-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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POINT 

Functions using extension file registers and area resewing timing 

The following describes the functions that use extension file registers, 
area resewing timing and area resewing priority. r Functions using extension file registers and area resewing timing 

Function Using Extension 
File Registen A r m  Reserving Timlng I R z i n g  

Prioritv 

When writing parameters for 
SFC work area setting the microcomputer 

ca~acitv to the CPU. I 
Extension comment 

When writing parameters for 
setting the extension comment 
area camcity to the CPU. 

On-line sampling trace 
On-line status latch 

The SFC program work area uses block No. 2 of the default extension 
file register. 
The work area may not be resewed when parameter settings or exten. 
sion comments are stored in block No.10. 
For details. see the MELSAP-II Programming Manual. 

~ ~~~~~~ 

1 

Extension file register access 
inst~ct ion 
Access via computer link 

When setting and writing 
traceflatoh data storage 
register numbers to the CPU. 

3 

Check whether the 
conesponding block numbers 
are set and accessible when 
executing instructions or 
making access via computer 
link. 

4 
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4.4.3 Timer and counter setting ranges 

(1) Timer setting range 

Default values of the timer setting range are shown below. 

Number of timer points : 256 points 
100 msec timer : TO to TI99 
10 msec timer : T200 to T255 
Retentive timer : Absent 

Default values when setting the number of used timer points to 257 
or more are shown below. 

i I00  msec timer 
: 10 msec timer 
: 100 msec timer 

Timer types can be set as required by serial numbers in units of 8 
points in the range of TO 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 : CO to G255 
Interrupt counter : Absent 

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

CO to C255 : Normal counter 
C256 to C1024 : Normal counter 
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(c) The counters which can be set as interrupt counters are within the 
range of C224 to C255. Counters outside this range cannot be set 
as interrupt counters. 

Set interrupt counters in units of 1 point in the range of C224 to 
C255 using parameters. 

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

lnterrupt counters in the A2ASCPU count the number of inter- 
rupts 10 to 131. 

lnterrupt counters C224 to C255 are allocated to interrupt point- 
ers 10 to 131 as shown below. 

(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. 

Interrupt 
pointer 

10 

(e) Counter set values of CO to C255 can be specified by constants or 
word devices: however, counter set values of C256 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 
C1023 must be allocated in parameter settings. 

lnterrupt 
Counter 

C224 

POINTI 
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 (Dl000 to D1255) will be given serial 
numbers and used for storing the set values for the 256 timers from 
T256 to T511. 

lnterrupt 
pointer 

18 

Interrupt 
Counter 

C232 

lnterrupt 
Pointer 

116 

lnterrupt 
Counter 

C240 

lnterrupt 
Pointer 

124 

lnterrupt 
Counter 

C248 
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4.4.4 MELSECNETIMINIS3 automatic refresh 

(1) To execute automatic communications with the batch refresh sendlre- 
ceive data buffer area of the A1 SJ71 PT32-S3lAJ71 PT32-S3 master 
module, set automatic refresh for MELSECNETIMINI-S3 by using the 
peripheral device's parameter to write the setting to the A2ASCPU. 
When an error occurs in the MINI-S3, the error contents are automat- 
ically read out. 

(2) The I10 devices allocated for sendlreceive operations by automatic 
refresh can be used to create a sequence program without modifica- 
tions. (FROMITO 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 
FROMITO instructions. 

(2) Automatic refresh is disabled with sendlreceive data for the partial 
refresh 110 modules and sendlreceive data for remote terminal 
module numbers 1 to 14. Use FROMITO instructions to handle such 
data. However, the following remote terminal units are partly 
intended for automatic refresh; 

I AJ35PTF-R2 RS-232C interface unit 

I AJ35PT-OPB-MI -S3 operation box 

I AJ35T-OPB-PI -S3 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 110 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 AlSJ71 PT32-S3lAJ71 PT32-S3 master modules. 

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

Item 

Uumber of 
naster modules 

Name entry 

Total number of 
,emote I10 
stations 

Receive data 
storage device 

Send data 
storage device 

Number of 
retries 

FROMlTO 
response 
specification 

Setting range 

1 to 8 modules 

110 points of CPU 

MINI or MINIS3 

0 to 64 stations 

*M,L.B.T.C.D,W.,R, 
absent (bit devlces in units 
of 16 points) 

. M. L. 8, T. C. D, W. R, 
absent (bit devices In units 
of 16 points) 

0 to 32 times 

Link priority, CPU priority 
(Select the access to the 
master unit buffer memory.) 

S e t  the total number of used master unlts. 

S e t  the head 110 number with which the master unit 
is instalied. 

.MINI ... for I10 ckdicated mode (32 points occupied) . MINI-S3 ... for extension mode (48 points occupied) 

S e t  only when MINI is used. 
.This setting is not necessary when MINI-S3 is used 

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

.Set the devices to store batch refresh sendlreceive 
data. 

S e t  the head device number. 
.The area equal to the number of stations beginning 
with the head device is occupied as the automatic 
refresh area. (8 pointdstation x 64 stations = 512 
points .... bit devices) 

.Use of X N  for remote 110 range is recommended. 

.Set the number of retries to be made when a 
wmmunication error occurs. 
Error is not output when communication is restarted 
within the set number of the retries. 

(1) Link priority ... Priority is glven to the MINI-S3 link 
access 
FROMITO instructions are kept 
waiting during link access. . Refreshed receive data can be read at the same 

timing. . Max. waiting time (0.3 msec + 0.2 msec x number 
partial refresh stations) for FROMITO instructions 
will be provided. 

(2) CPU priority ... Priority is glven to CPU's 
FROMlTO instruction access. 
This access interrupts in the link 
access. . Depending on timing, received data being refreshe 

may be read out. . No waiting time for FROMlTO instructions. 
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Table 4.6 Automatic Refresh Parameter Setting Ranges, Items, and Contents (Continued) 
i 

No. Items 

Faulty station 
data clear 
specification 

Faulty station 
detection 

Error number 

Line error check 
selting (line 
error) 

Retainlclear 
(receive data) 

Setting range 

.Retain ... Retains data for batchlpartial refresh. 

.Clear ... All points set to OFF. I 
Description 

M,L.B,T.C.D,W.R, Set the head device to store faulty station detection 
absent (bit devices in units data. 
of 16 points) MINI ... 4 words, MINI-S3 ... 5 words are occu~ied. I 

I I 

T, C, D, W, R 

.Sending test message 

( I )  Refer to the following manual for details of MELSECNETIMINI-S3. 

AJ71PT3243 MELSECNETIMINI-S3 Master Module User's 
Manual 

AlSJ71 PT32-S3 MELSECNETIMINI-S3 Master Module User's 
Manual. 

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

S e t  the head device to store error code when an 
error occurs. 
MlNl ... 1 word, MINIbS3 ... (1 + number of remote 
terminals) words 

.Sending OFF data 

Sending data immediately 
before a line error 
occurrence 

Set the data communications method to check 
faulty position when an line error occurs. 
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4.5 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 repeatedly executes this series of processing is 
referred to as the repeat operations system. 

Operation processing - 
initial processing I 

I 

Output refresh processing - 
Input refresh processing - 

Sequence program 
operation processing 

Step o 

END processing 

I Repeated operation processing 

F i g 4 1  Repeated Operation Processing 
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4.5.2 Initial processing 

lnitial 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.   he foilowing processes are executed 
during initial processing. 

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

110 modules initialization 

Resets and initializes the I10 modules. 

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. 

Link parameter setting 

When the A2ASCPU is used as the master station in MELSEC- 
NET(II), set the link parameter data to the data link module to initiate 
data link. 

110 address allocation 

Allocates 110 addresses to the 110 modules loaded on the base unit. 
For further details, see Section 4.8.1. 

I10 modules data entry 

Enters the types of I10 modules loaded on the base unit. 
I10 module data is used to verify the 110 modules. 

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. 

Self-diagnosis 

Checks for fuse blown. 110 modules verify error, battery power reduc- 
tion, etc. 
For further details, see Section 4.3.1. 

Timerlcounter processing. 

Updates timerlcounter present values and contact status. 

Constant scan processing 

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

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. 

Link refresh processing 

Executed when a link refresh request is made by a link module. 

Sampling trace processing 

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

RUNISTOP switch position check 

Changes the PC CPU operating status in accordance with the 
RUNISTOP switch position. 
For transition processing to the RUN, STOP, PAUSE and STEP-RUN 
actions, see Section 4.5.5. 
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4.5.4 Operation processing at momentary power failure occurrence 

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, i f  a momentary power failure of 15 msec occurs 
when the scan time is 190 msec, a watchdog timer error (200 
msec) results. 

Momentary power failure occurence 

Power recovery 

END 0 

The A2ASCPU stops operation. 

Fig. 4.2 Operation Processing at Occurrence 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 power failure time is different depends on used power supply module. 
Refer to section 6.1.1. 
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4.6 RUN, STOP, PAUSE, STEP-RUN Operation Processing 

The PC CPU is operated in the RUN, STOP, PAUSE and STEP-RUN states 
as described below. 
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 RUNISTOP 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 (6) 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. 

(c) The processing indicated in (6) is repeated until STOP-RUN is 
switched to another state. 
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(6) Operation processing by RUNISTOP key switch shifting 

(5) PC CPU operation processing by RUNISTOP key switch shifting 

PC CPU 0p.r.tion 
Proceuing 

Sl i toh ShlHlng 

RUN4TOP 

STOP-AUN 

110 Refreah 
(In Rofre.h 

Mode) 

(7)  Processing by key switch shifting in response to requests from pe- 
ripheral devices 

Sequence Program Operation 
PIOS."I.g 

The operation omtinuas to ths 
END instruction and stops. 

The operation stnns. 

RUN 
,ENDprossaaingl Exscvtad 

STOP Exoovtsd 

self. 
dllnno.1. 

Check 

Enema1 Output 

The OS s a v a  the output status 
and turns OFF all outputs. 

The output dspands on the output 
mods ot the parawter whsn 
shifting ths key coywfich fmm STOP 
to RUN. 

Executed 

Exssutsd 

Req~est on oequsnos 
program by parameter 
(idling 

Req~est from peripheral 
device's PC test functbn 

T l m e r l ~ ~ u n l -  

el;C&rp 
Updating 

And 
cmnt.ct 
OnlMf 

0.1. Memory (Y, M. L, 5, T. C, D) 

The status right bsfors tho STOP 
state ir retained. 

The operation ratana fromths 
poi* rigM M o r e  the STOP state. 

Executed 

- 

RUN contact ON 

PAUSE conlaef ON 
MgD40 

PAUSE M9040 k 
ON1 

STEP-RUN 

Rem*rk. 

Con,t,nt 

SsngF 
I, 

Executed 

- 

The operation continues 
lo  the END instruction 
and stops. 

The ~psration s t o ~ s  at 
tho step waoifiod by the 
periphsrel davits. 

The wra t i on  continu@s 
to the END processing 
and stops. 

The owretion stops at 
the step wc i f i ed  by the 
pe'iphsmi device. 

Computer 
Link Unit 

Oat. 
Comy~nnls~t i  

Executable 

Exocutabie 

The OS raves tho 
output 3tatua and turns 
OFF all outpula. 

The output %tatvr ir 
retainad. 

Link Refr*.h 

Exacvtable 

Executable 

Tho status right before 
the STOP state in 
mainad. 

Ths aparation r.starta 
from the point right 
before it WM suspended. 

The status right bafore 
the PAUSE alate is 
retained. 

The operation restarts 
from the statua right 
before it was suspended. 

S;!:itg 

- -- 

RUN not executable 

PAUSE not exsoutabis 

PAUSE not executable 

STEP-RUN not 
ex'cutabio 

Executed 

- 

RUNISTOP 
Key Stmtu. 

Ch.sk 

Executed 

Executed 

Remsrk. 
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4.7 Special Function Module 110 Allocation 

By registering the types of the following special function modules during I10 
allocation by peripheral devices, dedicated instructions associated with the 
modules can be used. 

Terminal interface module I AJ71C21 (Sl I  1 C21 

Special Module 

High speed counter module 

Memory cardlcentronics interface 
module 

Computer link module (no-protocol 
mode) 

4.8 Handling Instructions 

Type 

AD61 (Sl) 

AD59 (S1) 

AJ71C24 (53, S6. S8) 

~ ~ 7 1 ~ ~ 2 4  

AlSJ71C24 (R2, PRF, 
R4) 

MELSECNETIMINI-S3 data link 
module 

CRTILCD controller module 

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

Type to  be registered 

AD61 

AD59 

C24S3 

C24 

C24 

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

AJ71 PT32-S3 

AlSJ71 PT32-S3 

AD57 (Sl) 

AD58 

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

PT32S3 

PT32S3 

AD57 (Sl) 

AD58 

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

r 
Screw 

Module terminal block installation screws (M4) 

(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.) 

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

98 1101 (8.66) to 137 [I41 (12.13) 

Module mounling screws (M4) 78 [8] (6.93) to 11 8 11 21 (10.39) I 
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4.9 Part identification and Setting of A2ASCPU 



4. A1SCPU 
MELSEC-A 

Name I Function 

'RUN" LED 

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, occurs. 

OFF : The RUN LED goes out in the following cases. 
1001200 VAC is not supplied to the A2ASCPU. 
The RUN key switch is in the STOP position. 
The remote STOP signal is input. . The remote PAUSE signal is input. 

Flashing : The RUN LED flashas in the followino cases. 

I 
- 

An error which causes sequence operation to stop is detected by the 
self-diaanosis function. 

'ERROR' LED 

. The latch clear opiration is executed. 

ON : The self-diagnosis function detects an error. 
When the detected error is set lo 'not lit' In the ERROR LED indication ( .  prior~ty setting 

OFF : No error occurs or a malfunction is detected by the [CHM instruction. 
Flashing : An annunciator (F) is turned ON by the sequence program. 

RS-422 oonnector 

Battery 

Used to connect a peripheral device lo writelread, monitor, or test a program with a 
peripherai device. 
Close with the cover when not connected to a peripheral device. 

Protects A2ASCPU printed circuit board, memory cassette. RS-422 wnnectw, battery, eb . Execute the followina o~erations with the cover ooen. 

Cover 

Module fixing 
screws 

For refaining the base unitretains data such as programs, device latch 
ranges, file registers, etc. (See 8.2 for batterv reolacement.) 

. . Memory cassette &nnectionldisconnection 
Setting a dip switch 
Connection to battery connector . For mounting the module to the base unit battery replacement 

For mounting the module to the base unit 

Dip switch 
Used for sening the memory-protect function. 
(See sections 4.9.2) 

Battery connector For connection to the battery 

Memory cassette 
installing connector 

. For installing the memory cassette (A2ASMCA-14KPl14KE) 
(With a memory cessene installed. ROM automatically becomes available.) 
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4.9.2 Memory pmtect 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. 

(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 
protect setting pins. See Section 8.1.4. 
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4.9.3 Latch clear 

To clear the latch using the RUNISTOP 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 
RUNISTOP switch from the "STOP" position to the "L.CLR" position. 
Latch clear will be completed, and the "RUN" LED will go off. 
To cancel latch clear, turn the RUNISTOP switch to the "RUN" posi- 
tion to bring the A2ASCPU into the RUN status, or to the "RESET" po- 
sition to reset the A2ASCPU. 

Latch clear can be executed by the GPP function. 
Latch clear by an AGGPP, for example, is achieved by 'Device Ail Clear' 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 

Item 

Base loading positlon 

lnput voltage 

Input frequency 

Max. input apparent power 

Input current 

Specifications 

I 

'I Overcurrent 
protection 

'2 Overvoltage 
protection 

5A 5 A Rated output 

Efticiency 

AIS83P AIS61P 

3 A VDC 

VDC 

24 VDC 

VDC 

24 VDC 

65% or higher 

Terminal screw size 

Applicable wire size 

Applicable solderless terminal 

Applicable tightening torque 

External dimensions mm (inch) 

Weight kg (Ib) 

'3 Allowable momentary power 
failure time 

A1562P 

current 

Power supply module loading slot 

Power indicator 

M3.5 x 7 

0.3 to 2 mm2 

V1.25-3.5, V1.25-YS3A. 2-3.5, 2-YS3A 
V1.25-~3,  Vz-YSaA, V2.S3, V2-YS3A 

6 to 9 kg/cm 

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

100 to 120 VAC+'O% 
(85 to 132 VAC)-"% 

200 to 240 VAC+'O~ 
(170 to 264 VAC)-'~% 

50160 Hz f 3  Hz 

105 VA 

20A within 8 msec 

24 VDCf 10% 

5.5 A or higher 

5.5 to 6.5 V 

5.5 A or higher 3.3 A or higher 

0.66 A or higher 

Power LED display 

DC~~V':,": 

(15.6 to 
31.2 VDC) 

- 
41W 

81A 
within 1 msec 

0.6 A 

5.5 to 6.5 V 

0.5 (1.1) 

within 1 msec 

0.53 (1.17) 

5.5 to 6.5 V 

- 

0.55 (1.21) 

within 20 msec 



5. POWER SUPPLY MODULE 
MELSEC-A 

'1 : Overcurrent protection 

The overcurrent protection device shuts off the 5V, 24 VDC circuit and 
stops the system if the current flowing in the circuit exceeds the 
specified value. 
When this device is activated, the power supply module LED is 
switched OFF or dimly lit. 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 i f  the system is not booted 
and the LED remains OFF. 

'3 : Allowable momentary power failure time 

This value indicates the momentary power failure time allowed 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 
AlS63P is used is defined that it starts when the primary power supply 
of the 24 VDC stabilized power supply of the AlS63P 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 I10 modules, special-function modules, and peripheral device supplied by 
that power supply module. When the extension base AlS52B(SI), 
AlS55B(SI), AlS58B(SI), 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 110 module, special-function module, and 5 
VDC current consumption of a peripheral device. 

(1) When extension base AIS52B(Sl), AlS55B(SI), AlS58B(SI), 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 AlS52B(SI), AlS55B(SI), AIS58B(Sl), A55B 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 
AIS52B(Sl), AIS55B(Sl), AlS58B(SI), A558 or A58B. 

: Example: 
! ! 

Assuming that the 5 VDC current consumption of main base unit i 
is 3 A and the 5 VDC current consumption of AIS55B(Sl) is 1 i 
A, it is required to select the A61 P(5 VDC, 5 A) for the power i 
supply module on the main base unit. 

(b) Since the power supplied to the AlS52B(SI), AlS55B(SI), 
AIS58B(Sl), A55B or A58B via the extension cable, some voltage 
drop occurs over the cable. It 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 voltage 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. 

Screw 

Power supply module terminal block 
terminal screw (M3.5) 

Module mounting screws (M4) 

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

59[6](0.24) to 88[9](0.35) 

78181(6.93) to 1181121(10.39) 
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5.3 Names and Purposes of Parts and Settings 

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

Name 

POWER LED 

24 VDC and 
DC24G terminals 

FG terminal 

Operating voltage 
switching terminals 

Purpose 
-- ~p 

Used to indicate the 5 VDC power supply. 

Used to supply the 24 VDC power to the output module as the internal power supply. 
(supplied by an external wire) 

Grounding terminal connected to the shield pattern on the PC board. 

Used to switch the input voltage. Connect these terminals with a shorting strip when a 
100 VAC power is supplied. Leave these terminals open when a 200 VAC power is 
supplied. 

<Setting when a 100 VAC power is supplied, 

Conned these terminals with- 
a shorting strip 
(supplied with the module). 
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- 
No. 

(5) 

(7) 

( 8 )  

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

(9) 

( I0)  

Setting for 100 VAC (the I ooeratlna voltaae 

Name 

LG terminal 

Power input 
terminal 

Power input 
terminal 

Terminal screw 

I &;;!hi): termiials are 

Purpose 

Used to ground the power supply filter. Provided with a potential half the input voltage. 

Used to connect to 100 or 200 VAC power supply. 

Used to connect to a 24 VDC power supply. 

M3.5 x 7 

Terminal cover 

mounting 
screw 

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

Used to protect the terminal block. 

Used to secure the module to the base unit. 

Power Sul 

100 VAC 

?ply Voltage 

200 VAC 

The power supply module 
will not cause problem. 
The CPU will not operate. 

The power supply module 
will be destroyed. (The 
CPU will not cause 
problem.) 



6. BASE UNlT AND EXTENSION CABLE 
MELSEC-A 

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 

l t e v  1 AlS32B 

Extension connection 

I - Accessory I Four mounting screws (M5 x 25) 

Loaded I10 modules 1 2 can be loaded 1 3 can be loaded 1 5 can be loaded 1 8 can be loaded I AlS33B 

Enabled 

External dimensions 
mm(in) 

Weight kg(lb) 

(2) Specifications of extension base units 

Table 6.2 Extension Base Unit Specifications 

Installation hole size I 46-mm (0.24 inch) slot (for M5 screw) I 

Loaded I10 modules 1 5 can be loaded 8 can be loaded 2 can be loaded 5 can be loaded 8 can be loaded 

Power supply module 
~ ~ ~ r l i ~ ~  Not required 

AlS35B 

a 
220 x 130 x 28 
( 8 . 6 6 ~ 5 . 1 2 ~  1.10) 

0.52 (1.14) 

Installation hole size 1 66-mm 10.24 inch) slot (for M5 screw) 1 

AlS38B 

- 

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

Applicable wire size - I - 1 0.75 to 2 mm2 I 

2 5 5 x 1 3 0 ~ 2 8  
( 1 0 . 0 4 ~ 5 . 1 2 ~  1.10) 

0.65 (1.43) 

Applicable solderless - - ('41.25-4, (V)1.25-YS4, (V)2-YS4A (Applicable 
terminal size tightening torque: 12 kglcm (67.1 lblinch) I 

315X 130x28 420X130X28 1 3 5 ~ 1 3 0 x 2 8  2 6 0 ~ 1 3 0 ~ 2 8  365x 130x28 External dimensions (12.40 X 5.12 X (16.54 X 5.12 X (5.31 X 5.12 X (10.24 X 5.12 X (14.37 X 5.12 X mm(inch) 1.10) 1.10) 1.10) 1.10) 1.10) 

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

Accessory Four mounting screws (M5 25) '1 One dustproof cover (for I10 module) 
Four mounting screws (M5 x 25) 

'1: For the installation of h e  dusgxoof cover, see Section 9.6. 

325x 130x28 
( 1 2 . 8 0 ~ 5 . 1 2 ~  1.10) 

0.75 (1.65) 

POINTI 
When using either base unit AIS52B(Sl), AlS52B(SI) or AIS58B(Sl) 
which do not require supply module, refer to Section 5.1.2 "Selection of 
power supply module" and Section 6.1.3. 

430 x 130 x 28 
( 16 .93~5 .12~  1.10) 

0.97 (2.13) 
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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 

Resistance 
value of 5 
VDC supply 
line (n at 
55 OC) 

Weight 
kdlb) 10.025 (0.055) 1 0.01 (0.022) 1 0.20 (0.44) 1 0.4 (0.88) 1 0.65 (1.43) 1 0.2 (0.44) 1 0.22 (0.48) 

Application 

6.1.3 Application standards of extension base unit (AlS52B(Sl), AlSSSB(Sl), AlS58B(Sl), ASSB, 
ABB)  

A1SC05NB 

0.45 (1.48) 

AlSC6OB 

6.0 (19.68) 

0.02 

When an extension base unit of models AIS52B(SI), AIS55B(Sl), 
AlS58B(SI), 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 AIS52B(Sl), AlS55B(SI), AIS58B(Sl), 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 

AlSC07NB 

0.7 (2.3) 

Connection between main base unit and A1S5[ ]B(Si)/AiSG[ IB(S1) 

over the extension cable and the specified voltage is not supplied to the re- 
ceiving end, resulting in mis-input and mis-output. 

AlSC12B 

1.2 (3.94) 

AlSC03B 

0.33 (1.08) 

AISCOI B 

0.021 

Connection between main 
base unit and A5[ ]WA6[ 16. 

If the voltage at the receiving end is less than 4.75 V, use an extension 
base unit of models AlS65B(SI), AIS68B(Sl), A65B, or A68B equipped 
with a power supply unit. 

A1 SC30B 

3.0 (9.84) 
Cable 
length m(ft) 

(1) Selection conditions 

0.055 (0.18) 

0.055 

The voltage received by the module installed in the last slot of an 
extension base unit AlS52B(SI), AIS55B(Sl), AIS58B(Sl), A55B, or 
A58B must be 4.75 V or above. 

Since the output voltage of the power supply module is set at 5.1 V or 
above, the voltage drop must be 0.35 V or less. 

0.121 0.182 0.037 0.045 
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(2) Classification of voltage drop 

Voltage drop is classified into (a), (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 

AIS52B(Sl), 
AIS55B(Sl), or 
AIS58B(Sl) extension 
base unit is used 

A55B or A58B extension 
base unit is used 

ixtension cable connected to the Extension cable connected to the right side of 
eft side of main base unit (serial) main base unit (parallel) 

Joltage drop of the main base unit 
:an be ignored. 

I 

Joltage drop of the main and the Voltage drop of the extension base units can be 
3xtension base units can be ignored. ignored. 



6. BASE UNIT AND EXTENSION CABLE 
MELSEC-A 

(3) Calculation of the receiving-end voltage 

VCPU, VO to V7: Voltage drop of each slot of a main base unit 
Icpu, 10 to 17 : Current consumption of each slot of a main base unit 
Vs to V15 : Voltage drop of each slot of an extension base unit 
Is to 115 : Current consumption of each slot of an extension base unit 

(a) Calculation of voltage drop of a main base unit (AIS328, A15338, 
AIS35B, AlS38B) 

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

1) Voltage drop of a CPU module: VCPU 

VCPU = 0.007 x (0.4 + lo + I1 + 12 + 13 + 14 + 15 + Is + 17 + Is 
+ 19 + 110 + 111 + 112 + 113 + 114 + 115) 

2) Voltage drop of slot 0: Vo 

Vo = 0.007 x (lo + 11 + 12 + 13 + 14 + 15 + I6 + 17 + Is + 19 + 110 

+ 111 + 112 + 113 + 114 + 115) 
3) Voltage drop of slot 1 : VI 

4) Voltage drop of slot 2: V2 

V2 = 0.007 X (12 + 13 + 14 + 15 + I6 + 17 + Is + lg + 110 + 111 

+ 112 + 113 + 114 + 115) 
5) Voltage drop of slot 3: V3 

V3 = 0.007 x (13 + 14 + 15 + I6 + 17 + Is + 19 + Iio + 111 + I12 
+ 113 + 114 + 115) 

6) Voltage drop of slot 4: V4 

V4 = 0.007 x (14 + 15 + I6 + 17 + Is + 19 + 110 + 111 + 112 + 113 

+ 114 + 115) 
7) Voltage drop of slot 5: V5 

V5 = 0.007 x (Is + Is + 17 + Is + 19 + I i o  + 111 + I12 + 113 + 114 

+ 115) 
8) Voltage drop of slot 6: V6 

v6 = 0.007 X (I6 + 17 + 18 + 19 + 110 + 111 + 112 + 113 + 114 

+ 115) 
9) Voltage drop of slot 7: V7 

10)Total voltage drop of a main base unit: VK 

V K = V C P U + V O + V I + V ~ + V ~ + V ~ + V ~ + V ~ + V ~  
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(b) Calculation of voltage drop of an extension base unit (AlS52B. 
A1 S55B, A1 S58B) 

Each slot of an extension base unit has a resistance of 0.006 a. 
Calculate the voltage drop of each slot, and obtain the total voltage 
drop of an extension base unit. 

1) Voltage drop of slot 8: Vs 

V8 = 0.006 X (I8 + 19 + 110 + 111 + 112 + 113 + 114 + 115) 
2) Voltage drop of slot 9: Vg 

V9 = 0.006 X (19 + Ilo + 111 + I12 + 113 + 114 + 115) 

3) Voltage drop of slot 10: Vio 

Vlo = 0.006 X (110 + 111 + 112 + 113 + 114 + 115) 
4) Voltage drop of slot 11 : VI 1 

VII = 0.006 X (111 + 112 + 113 + 114 + 115) 
5) Voltage drop of slot 12: V12 

V12 = 0.006 x (112 + 113 + 114 + 115) 

6) Voltage drop of slot 13: V13 

v13 = 0.006 X (113 + 114 + 115) 
7) Voltage drop of slot 14: V14 

V14 = 0.006 x (114 + 115) 

8) Voltage drop of slot 15: Vl5 

Vi5 = 0.006 x 11s 

9) Total voltage drop of an extension base unit: Vz 

Vz = Va + V9 + Vio + V i i  + V12 + V13 + Vi4 + Vi5 

(c) Calculation of voltage drop over extension cables 

[ I ]  Total current consumption of an extension base unit: Iz 

IZ = 18 + 19 + 110 + 111 + 112 + 113 + 114 + 115 

121 Voltage drop over an extension cable: Vc 

Vc = (Resistance of an extension cable) x lz 

Resistance of extension cables 

AISCOIB ..... 0.02 D AlSC30B ..... 0.121 R 

AlSC03B ..... 0.021 R AISC6OB ..... 0.182 0 

AlSC07B ..... 0.036 R AlSCOBNB .... 0.037 n 
AlSC12B ..... 0.055 n AlSC07NB .... 0.045 n 

(d) Voltage at the receiving end 

(5.1 (V) - VK - VZ - VC) 2 4.75 (V) 
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'OINTI 
f 3 extension base units are installed, determine the voltage at the 
eceiving end as follows: 

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

3) Calculation of voltage drop at 2nd extension base unit 
Determine the voltage drop at individual slots by multiplying the re- 
sistance of one slot (0.006 a)  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) Calculation of voltage drop at 3rd 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 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) + (c): 

(a) (Resistance of the extension cable that connects the main base 
unit and 1st extension base unit) x (sum of current consumptions 
of l s t ,  2nd and 3rd extension base units) 

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

(c) (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 ( I )  through (5)) 2 4.75 (V) 
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(4) Examples 

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

, . 
x8)x8)'=0.13636 ~ 

(b) Calculation of voltage drop of an extension base unit 
a 

(c) Calculation of voltage drop over an extension cable 

(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. 

(5) 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 0 in the descending 
e 

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 voltage drop of the 
main base unit can be minimized. But when a long extension cable 
is used for this connection, the extension cable may cause a larger 
voltage drop than that of the main base unit. In such a case, 
calculate the voltage drop as mentioned in (3). 

(c) Use a short extension cable. 

The shorter the extension cable, the smaller the resistance it has, 
consequently minimizing its voltage 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 (AIS32B, A1 S35B, A1 S38B) 

Connector for extension ?if- 
2) Base cover 

3) Module connectors 

4) 1 Module fixing screw 

Guide hole for base 
installation 

6) 1 DIN rail hook 

Connector for sending and receiving signals to and from the extension base unit. 
(The AlS32B is not provided with connectors) 

Cover for protection of connector lor extension cable. 
When connecting an extension cable, remove the appropriate base cover located 
below the word 'OUT' with nippers or a similar tool. 

Connectors where the power supply module, CPU module, I10 module. special- 
function modules are loaded. 
Load the connector cover or blank cover (AlSG6O) to vacant connectors, In order 
to protect the module from dust. 

Screw to fix a module to the base unit. 
Screw size: M4 x 12 screw 

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

Hook to install DIN rail. 
AIS32B, AlS33B ....... 1 
AlS358, AlS38B ....... 2 

Only one single extension base unit can be loaded to the main base unit. 
Loading two extension base units to the extension connectors o f  the main 
base unit could cause an 110 error. 
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(2) Extension base units 

... 1 Extension cable 1 

(9) is) t i  (4) 

No. 

" 

(2) 

(3) 

(') 

(6) 

(7) 

(8) 

(9) 

Name Purpose 

connector (IN) 

Extension 
connector (OUT) 
(for A lS[  I [  ]B-St) 

Base cover 

connector 

Module mounting 
screw 

Base mounting hole 

DIN rail hook 

FG terminal 

Stage number 
setting switch 
(for AiS[ I [  lB-S1) 

Used to connect an extension cable to an extension base unit or a main base unit for 
signal transmissions. Remove the connector cover attached to the unit and connect an 

cable. 

Extension cable connector protective cover. 

Used to connect to power supply moduie, an 110 module or special function module. Put 
a supplied cover or blank cover (AlSG60) on unused connector to protect it from dust. 

Used to secure a module to the base unit. Screw size: M4 x 12 

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

Used to install the moduie to the DIN rail. 
AtS52B(Si), AtS55B(St): One hook 
AlS65B(Sl). AlS68B(Sl), AiS58BtSl): Two hooks 

Grounding terminal connected to the shield pattern on the PC board. 

Switch for setting the stage number of extension base. 
For the stage number setting procedure, refer to Section 6.3. 



6. BASE UNIT AND EXTENSION CABLE 
MELSEC-A 

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 ~ x e w  

P=200 mrn (7.87 in) or less 



6. EXTENSION BASE UNIT AND EXTENSION CABLE 
MELSEC-A 

6.3 Extension Base Number Setting (AlS[  I[ 18-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 into the 
connector whose number 
corresponds to the number to be 
set for the extension base unit. 

Replace the base unit cover. - 
End 

Extension b 

Setting of number- 
setting connectors 

e unit number setting 

r UNIT 1 

POINTI 
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 outp;ts will I result. I 
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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. 

7.1.2 Handling instructions 

Table 7.1 Memory Specifications 

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

AZSMCA-14KE 

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

AZSMCA-14KP 

(3) Use caution not to let chips of wires and other foreign material enterthe 
memory cassette. 

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

Memorv specifications 
Memorv caoacitv (bytes) 
Outside dimension mm fin) 
Weiaht (ka) (lb) 

(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. 

EEP-ROM I EP-ROM 
64K bytes fmax. 14 K steps) 
15 x 68.6 x 42 (0.59 x 2.7 x 1.65) 
0.03 (0.06) - 

(6) Do not 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. 

IMPORTANTI 
(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 AISMCA-[ ]KE/[ ]KP memory cassette cannot be used for I A2ASCPU. 
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7.1.3 Installing and removing a memory cassette 

Follow the procedures below when installing or removing a memory cassette. 

(1) Installing a memory cassette 

H w k  

0 

(a) Hold a memory cassette vertically so that its model name is right 
side up and its connector faces the A2ASCPU 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 lugs 

AZSMCA 
-14KE 

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. 
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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 writerleraser. 

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

Use an A2SWA-28P as follows: 

(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 ODDIEVEN 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 A6GPP or AGWU. 

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. 

Cut mmer 

\ ROM socket 

ODDIEVEN 
switching pin 
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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 A2ASCPU, 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 memorv Drotect setting   ins are all set to OFF when delivered. 
For allocation of memory akas, see Section 4.4.2 

I Short circuit piece 
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7.2 Battery 

7.2.1 Specifications 

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

Table 7.2 Battery Specifications 

7.2.2 Handling instructions 

~ - 

(1) Do not short circuit. 

Normal voltage 

Guaranteed life 

Application 

External 
dimension mm(in) 

(2) Do not disassemble. 

A6BAT 

3.6 VDC 

5 years 

For IGRAM memory backup and power failure compensation function 

916(0.63)~30(1 . la)  

(3) Do not expose to open flame. 

(4) Do not heat. 

(5) 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 fa~lure occurs. 
To retain the data if a power failure occurs. 

A2ASCPU 

AGEAT 

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 o~erat ion of peripheral devices. A sample system design circuit . . 
based on this concept is given on the following page. 

POINT 

Some types of the AIS 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 M9084 is ON, I/O module comparison and battery checks are 
not performed.) 
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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 I10 control area may not be 
detected by the CPU. 
In such cases, all I10 points turn ON or OFF 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. 

Internal Fogram 
YW @ 

Y O I G  

1 
YOFG 

24 V e  

0 V G  

ON delay timer 
n 

External load 

33" 
7' -4 21 VDC 

A 

CPU module Output module'l I -- I 

*I :  YO0 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. 



8. LOADING AND INSTALLATION 
MELSEC-A 

A fail-safe circuit built with ON delay timers 

I Internal program 

ON delay timer 

I Sec Sec 

I 
CPU module C 

ON delay timer 

--r---@xG 

ON delay fimer 

+A& 

'I: Use a solid-state relay for the M I  relay. 
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8.2 Installation Environment 

Never install the A2ASCPU system in the following environments: 

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

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

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

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

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

(6) Locations exposed to the direct rays of the sun. 

(7) Locations where strong power and magnetic fields are generated 

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

8.3 Calculation of Heat Generated by the Programmable Controller 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 following PC areas: 

I5v 5 VDC l i n e  

A c ~ a m &  Power supply 
module 

I 

1 1 1 I 
PC CPU 
module 

Relay 
kmsistor 

.--A--, 124V 24 VDC l ine  
Output wnent 

bUf 
I External 24 1 pa*= 

(WXV~P I VDCpower 
I =PP'Y I 
L-----l 

w 
P"e 
Wn) 

AC 

Output 
module 

Input cunent 
([IN) XE 

AC 

Powsr 
supply 

I 

I D C  I I O C  I : o c  I 
L-l 1-2 L+ 1-2 L+ 1-2 

Input 
module -- 

Spscial 
fundon 
module 
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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., 317 of the output 
power is actually used. 

3 WPW = 7 {(kv X 5) + (124~ x 24)) (W) 

where, 15v = VDC logic circuit current consumption of each module. 

1 2 4 ~  = current consumption of the output modules 
(with an average number of points switched ON) 

...( Not for 24 VDC input power supply modules) 

Total 5 VDC power consumption 

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

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

24 VDC is supplied to drive output devices. 

W24v = 124v x 24 (W) 

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

WOUT = IOUT x Vdrop x average number of outputs on at one time (W) 

where, IOUT =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 = IIN x E x average number of inputs on at one time (W) 

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

WS = 15V x 5 + 124V x 24 + ll00V x 100 (W) 

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

W = WPW + W5V + 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: 

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

A = panel inside surface area (m2) 

U = 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. r I Fans should be fitted with surface filters and guards. I 
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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. 

AIS3[]B, AIS5[]B (SI), AIS6[]B (SI) ..... 30mm (1.18 in.) or over . A5[ ]B, A6[ ]B ..... 80mm (3.15 in.) or over 

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

BOm (3.15 in.) i- 
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(2) Base unit mounting direction 

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

(b) Do not mount the PC in a vertical or horizontal position. 

Horizontal position 

(3) Mount the base unit on a flat face 

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

(4) 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. 

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

Part mounted in front of the PC ..... 100mm (3.94 in.) or over 

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

Contactor, relay. 
etc. 
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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, 110 module, special-function module, etc. to and 
from the base unit. 

(1) Module mounting 

The module mounting 

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

Install the module 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 

Complete 1 

secured without insertion, the 
pins in the module connector 
may be bent or damaged. 

POINTSJ ~ a s e  Module mounhg suew 
unit 

(1) To secure the module, be sure 
to insert the module fixing pro- 
jection into the module fixing 
hole. If the module is forciblv 

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

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 1 fix in^ hole. mnnecbr Module 

I Complete J 

(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. 

1 (2) Always turn the power supply OFF before mounting or dismounting. 
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8.6 Installing and Removing the Dustproof Cover 

When an AlS52B(SI), AIS55B(Sl), or AIS58B(Sl) is used, it is necessary 
to install the dustproof cover, which is supplied with the base, to the I10 
module loaded at the isft end to prevent foreign matter from entering the I10 
module. If the dustproof cover is not mounted, foreign matter will enter the 
110 module, resulting in malfunctions. The following explains the installation 
and removal of the dustproof cover. 

(1 ) Installation 

110 module 

0 

To insert the dustproof cover into the 110 module, first insert the cover to the 
terminal side and then press the dustproof cover against the 110 module as 
shown in the figure. 

(2) Removal 

Dustproof cover 

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 

This section explains the wiring instructions for use of the system. 

8.7.1 Wiring instructions 

Instructions for wiring the power cable or I10 cables 

(1) Wiring of power supply 

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

transformer 

(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. 

equipment 

lnsulabng kansbrrner hsulating Wnsformer 

(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 

A t S 6 1 P  I l O V A x n  'n' stands forthe number of 

A l S 6 2 P  1 1 O V A x n  4 power supply mcdules. 

(d) When wiring, separate the PC power supply from the 110 and power 
equipment as shown below. 

Main wwer PC power 

Lofi- Main circuit 
Main circuit equipment 
power supply 
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(e) Note on using 24 VDC output of the AlS62P power supply module. 

To protect the power supply modules, do not supply one I10 module 
with 24 VDC from several power supply modules connected in 
parallel. 

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: - 

(1) 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 voltage drop, use the thickest (max. 2 mm2 (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 
wires or the 110 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. 

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

AC 

- Surge absorber for lightening 

POINTS~ 

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

(2) Select a surge absorber making allowances for power voltage rises. 
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(2) Wiring of I t 0  equipment 

(a) Applicable size of wire to the terminal block connector is 0.75(18) 
to 1.5 mm2 (14 AWG). However, it is recommended to use wires of 
0.75 mm2 (18 AWG) for convenience. 

(b) Separate the input and output lines. 

(c) I t 0  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 t 0  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 

Input I I \ I  

1 
Ouput I Shielded sh& 

(e) If wiring has been done with a piping, ground the piping. 

(f) Separate the 24 VDC I10 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). 

equipment equipment 

Class 3 grounding Class 3 grounding 

- - - - - 

(1) Independent grounding ... Best (2) h i n t  grounding ..... Good (3) Joint grounding ..... Not allowed 

(c) 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 
(AISGIP, AlS62P) 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 

.-. -311 n 
d 

Select the transformer 
by referem to 
Section 8.7.1 (C). 

Connect to h e  24 VDC teminals of an I 0  
module that requires 24 VDC internally. 

(1) Use thick wires (MAX. 2 mm2) as 
much as possible for the 1001200 
VAC and 24 VDC power supply, and 
twist the wires beginning with the 
connecting terminal. When a 
solderless terminal is used, use a 
solderless terminal with an insulation 
sleeve to prevent short-circuit when 
the terminal screw becomes loose. 

(2) When the LG and FG terminals are 
connected, they must be grounded. 
If they are not grounded, the 
operation processing will be easily 
influenced by noise.Use caution not 

to touch the LG terminal since it has 
an electric potential of half the input 
voltage. 

(3) If the voltage switching terminals 
are shorted for use with 100 VAC and 
if a 200 VAC power is supplied to the 
terminals, the power supply module 

1 will break. Grounding wire L 

C X X  

r 

A OPEN 200 VAC 

0 0 J 100/200 VAC =?-Ell 071NPW ! 

Ground 

8-16 
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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. 

Daily lnspection 

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

40. I Check Item 

Base unit 
mounting 
conditions 

Mounting 
conditions of 
I10 module. 
etc. 

Connecting 
conditions 

'POWER 
' LED 

'RUN' 
LED 

'ERROR' 
LED 

Input 
LED 

output 
LED 

Table 9.1 Daily lnspection 

Check Point 1 Judgment I Corrective Action 

Check for loose The base unit should be Retighten screws, 
mounting screws securely mounted. and cover. 

Check for loose 
terminal screws. 

Check if the 
module is 
disengaged or the 
hook is securely 
engaged. 

Check distance 
between 
solderless 
terminals. 

Screws should not be 
loose. 

The hook should be 
securely engaged and 
the module should be 
positively mounted. 

Proper clearance 
should be provided 
between solderless 
terminals. 

Securely engage 
the hook. 

Retighten 
terminal screws. 

Correct. 

Retighten Check connectors Connections should not connector 
of extension cable. be loose. mounting screws. 

Check that the 
LED is ON during (OFF or flash indicates See Sections 

RUN. 1 :nNerror.) 10.4.2 and 10.4.3. 

Check that the 
LED is ON. 

Check that the 
LED is ON when (ON when an error I OFF 

See Sections 

an error occurred. occurred.) 10.4.4 and 10.4.5. 

ON 
(OFF indicates an error.) 

See Section 
10.4.1. 

Check that the 
LED turns ON and 
OFF. 

Check that the 
LED turns ON and 
OFF. 

ON when input is ON. 
OFF when input is OFF. 
(Display, which is not as 
mentioned above, 
indicates an error.) 

See Section 
10.4,6, 

ON when output is ON. 
OFF when output is OFF. 
(Display, which is not as 
mentioned above, 
indicates an error.) 

See Section 
10.4.6. 
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9.2 Periodic lnspection 

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 lnspection 
- 

Check Item 

Line voltage 
check. 

Looseness, 
play 

Ingress of 
dust or 
foreign 
material 

Loose 
terminal 
screws 

distances 
between 
solderless 
terminals. 

Loose 
connector 

Battery 

Checking Method 1 Judgment 

Measure with 
thermometer and 
hygrometer. 
Measure corrosive 

There should be 
no corrosive gases. 

across 1001200 

The module 

Move the unit. should be mounted securely 

1 There should be 

Visual check. no dust or foreign 
material, in the 

Retighten. Connectors should 
not be loose. 

Proper clearance 
should be 

Visual check. provided between 
solderless 
terminals. 

Visual check. Connectors should not be loose. 
I 

Check batterv 
status by m o h i n g  
special auxiliary 
relays M9006 and Preventive 

M9007. Retighten maintenance 

battery if 
necessary. 

Corrective Action 

When PC is used 
ins~de a panel, the 
temperature in the 
panel 1s amblent 
temperature. 

Change supply 
power. Change 
transformer tap. 

Retighten screws. 

Remove and clean. 

Retighten. 

Correct. 

Retighten 
connector 
mounting screws. 

If battery capacity 
reduction is not 
indicated, change 
the battery when 
specified service 
life is exceeded. 
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9.3 Replacement of Battery 

M9006 or M9007 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, i f  the ON state is overlooked, the PC contents may be lost. 

Special auxiliary relays M9006 and M9007 are switched ON to indicate that 
the battery life has reduced to the time (minimum) indicated in Table 9.3 and 
it must be replaced i f  continued power failure RAM and lor data backup is 
required. 

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

9.3.1 Service life of batterv 

Table 9.3 shows the service life of battery. 

Table 9.3 B a t t e ~  Life 

I Battery Life (Total Power Failure Time) [Hr] I 

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

Guaranteed value (MIN) 

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. 

Actually applied value 
( T W  

(2) When the total power failure time has exceeded the guaranteed value 
in the above table and M9006 has turned ON, change the battery. 

After M9006 or M9007 is 
turned ON 

3600 9000 168 
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9.3.2 Battery 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. 

I Replacement of battery I 

Turn OFF the PC power supply. - 
Open the cover on the front of 
an AZASCPU. 

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. 
(Clamp the lead with the lead 
clamp.) 
(The red is lead positive, and 
the blue one negative.) 

I Close the cover on the front of 
an AZASCPU. 

Table 9.4 Backup Time by Capacitor 

Capacitor Backup Time (Minute) 

Guaranteed value Actually applied value 
WIN) ( T W  

Turn ON the PC power supply. 

Battery failure - 
I Completed 1 
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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 also 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 I10 equipment 

(d) Condition of wiring (110 wires, cables) 

(e) Display states of various indicators (such as POWER LED. RUN 
LED, ERROR LED, and I10 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 RUNISTOP keyswitch to the STOP position. 

(b) Reset using the RUNISTOP keyswitch. 

(c) Turn the power ON and OFF. 

(3) Narrow down the possible causes of the trouble 

Deduce where the fault lies, i.e: 

(a) Inside or outside the PC CPU. 

(b) 110 module or another module. 

(c) Sequence program. 
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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 T 
1 

I 

See Section 10.2.2 Is the POWER LED OFF? 

I 

I 

' 

See Section 10.2.3 Is the RUN LED OFF? 

I 

' 

See Section 10.2.4 Is the RUN LED flashing? 

Is the ERROR LED ON? 

I 

I 

' 

See Section 10.2.5 

Is the ERROR LED 
flashing? 

I 

I10 module does not oper- 
ate properly. 

1 

' 

See Section 10.2.7 

Program cannot be writ- 
ten. 

See Section 10.2.6 

' See Section 10.2.8 
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10.2.2 Flowchart used when the POWER LED goes OFF 

I POWER LED is turned 
OFF. I 

Correct the power supply. 

YES 

NO YES 
POWER LED 

Is the line NO Set the supply voltage to 
or 170 to 264 within the rated voltage. 

VAC? I 
YES 

NO YES 
POWER LED 

turn ON? v 
Fix the power supply mod- 
ule correctly. 

YES 

NO YES 
POWER LED 

YES , (1) Eliminate the excess 
current. 

(2) Switch the input power 
OFF, then ON. 

Consult your nearest 
Milsubishi representative. 
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10.2.3 Flowchart used when the RUN LED goes OFF 

RUN LED goes OFF. 7 
YES Take corrective action according 

to the error code list. 

Move the RUNISTOP 
keyswitch on the 
A2ASCPU to STOP and 
write END to address 0 us- 
ing a peripheral device. 

RUN LED goes ON. 
ing the RUNISTOP 

RUN LED remains OFF. 

I In case of (2) 

(1) Due to defective PC parts or 
a connection failure. 

(2) Due to excessive noise. 

Consult your nearest Mitsubishi 
representative. I 

1 In case of (1) 

switch to RUN. 

RUN LED goes ON. -7- 
Software error. '=7 
Check program with pro- 
grammer and correct the Connect noise suppression cir- 

cuit, such as CR, to noise source. 
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10.2.4 Flowchart used when the RUN LED flashes 

RUN LED flashes. Lr' 
Check the error with pe- 
ripheral equipment. (See 

Consult your nearest Mitsubishi 
representative. 

Reset the A2ASCPU us- 
ing the RUtVSTOP 

Correct the error. 
(See Section 10.3) 

Set the RUNISTOP key- 

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. 9 
< Cause of the Hardware fault 

ERROR LED 
Check corrective actions 

,.-:..- a:. in  the fault code list. I 
T Software error I 

Reset the AZASCPU 
using the RUNISTOP 

Set the RUNISTOP key- 
switch in the STOP posi- Take corrective action. 
tion. 

I Correct the cause of the 
error. 

Set the RUNISTOP key- 

Consult your nearest Mit- 

Complete m 
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10.2.6 Flowchart used when the ERROR LED flashes 

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

The ERROR LED flashes. L = l  
0 oes special register , 

D9124 store O? 

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

Complete - Consult your nearest Mit- 
subishi representative. 
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10.2.7 Flowchart used when the output load of the output module does not go ON 

I Output load does not go 
ON. I 

NO Check the output state in 
monitor mode with the pro- 
grammer. 

across module input anc 
COM terminal. 

I 1 YES 

IS the voltage Check the input signal in 
of power supply for monitor mode with the pro- 

load applied? 

the power supply for load 

specified? 

Check the load wiring and 
Failure of output module. load and restore the 
Replace output module. 

Check rush current when Change the output relay 
the output load reaches number to adjust the rush 
the maximum number of current to comply with 

specifications. 

noni- 
)r sig- 
al 

Check external wiring 
and external input 

Consult your nearest 
Mitsubishi representative. 

POINT] 

If the input or load signals are not switched OFF, see Section 10.4 and 
take corrective measures. I 
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10.2.8 Flowchart used when a program cannot be written to the PC CPU 

The following shows the corrective measures when a program cannot be 
written to the PC CPU. 

I Program cannot be 
written to the PC CPU I 

RUNISTOP 
keyswitch set 

Set the RUNISTOP 
kevsw~tch to STOP 

Can the program be 
written? 

Replace the PC CPU. 1 
Switch OFF the memory 

switch OFF? protect. (M.PR0 OFF) 

I 

No 0 
written? 

YES 1 Replace the EEPROM 
(A2SMCA-14KP) memory cassette 

used? (A2SMCA-14KE) or use a 
built-in RAM 

NO YES 

I I 
Consult your nearest Mit- 

When the EEPROM memory cassette is used, make sure that the memory protect setting pins of the 
A2SMCA-14KE are set to OFF. 

10-9 
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10.3 Error Code List 

When an error occurs at PC RUN or during Run, the error is displayed or error 
code is stored in special register D9008, 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 bv IIeriIIheral device. Refer - .  . 
to the Peripheral ~ e v i c e  Operating Manual for the operation method. 

10.3.2 Error code list 

Error codes are generated as follows: 

Table 10.1 Error Code List 

Error Message 

INSTRCT CODE 
iRR.' 

Checked at STOP 
RUN or during 

nstruction execution) 

Error and Cause 

An unrecognized instruction 
code is being used. 

Index is qualifying for a 32-bit 
constant. 

The device specified by 
extention application instruction 
is incorrect. 

The oroaram structure of the 
exte;lsi& application instruction 
is incorrect. 

The command name of the 
extention application instruction 
is incorrect. 

There is a place where index 
qualifying with Z or V is made In 
the program in [LEDNBIIX] to 
[LEDNBIIXEND]. 

(1) The device number and set 
value in the OUT 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], [SCJ], [CALL], 
[CALLP], [JMP], 
[LEDNBIFCALL], 
[LADNBIBREAK] instructions 
or the label number of 
interrupt pointer (I) assigned 
to an interrupt program head 
it is qualified by an index. 

Error other than 101 to 107 
above 

Corrective Action 

1) Read the error steo bv 
' peripheral device and'correct 

the program of that step. 
2) Check to see if ROM has an 

undecodable instruction code 
and replace with ROM which 
has the correct content. 

h a d  the error step by 
mripheral device and correct the 
xogram of that step. 
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Table 10.1 Error Code List (Continue 

I Error 
Error Message Code I (D9008) 

:Checked at power- 
m, STOP + RUN, 
2nd PAUSE + RUN) 

'MISSING END 
NS.' 
:Checked at STOP 
+ RUN) 

'CAN'T EXECUTE 
'P)" 

Checked at the 
3xecution of 
nstruction) 

- 
Detailed 

Error 
Code 

(09091) - 

111 

112 

- 

113 
- 

114 
- 

115 

- 

116 

- 

117 
- 

118 

- 

121 

- 

131 

- 

132 

Error and Cause 

The capacity settings of the 
main program, microcomputer 
programs, file register 
comments, status iatch, 
sampiing trace or extension file 
registers are not wthin the 
.saole CPU range. 

The total of the set capacities of 
the main program, file register 
comments, status iatch, 
sampling trace and extension file 
registers exceed the memory 
cassette capacity. 

The latch range in parameters or 
the M, L. S setting is incorrect. 

Sum check error 

Parameter remote RUNIPAUSE 
contacts, the run mode at error 
occurrence, the annunciator 
display mode or the STOP -t 
RUN display mode setting are 
incorrect. 

Parameter MNET-MINI 
automatic refresh setting is 
incorrect. 

Parameter timer settings are 
incorrect. 

Parameter counter settings are 
incorrect. 

There is no END (FEND) 
instruction in the main program. 

The device number of pointer (P) 
or interrupt pointer (I) used as 
the label added to the 
destination head is duplicating. 

The label of pointer (P) specified 
by [CJ], [SCJ], [CALL], [CALLP], 
[JMP], [LEDAIBIFCALL], 
ILEDAIBIBREAKI instructions is 
;lot specified pridr to the END 
instruction. 

Corrective Action 

Read the Darameters in the CPU 
memory a'na rewrite to the 
memory after cneckmg and 
correcting tne content. 

Nrite END in main program 

3emove the duplicated number 
,f pointer (P) with the 
jestination head and correct so 
hat the number is not 
iuplicated. 

3ead the error step by 
,eripherai device, check the 
:ontent, and insert destination 
,ointer (P). 
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Table 10.1 Error Code List (Continued) - 
Error 
Code 

(D9008) 

- 
Detailec 

Error 
Code 

(D9091) - 

133 

- 

135 

Error and Cause 

( I )  Even though the [CALL] 
instuction is missing, the 
[REV instruction has been 
executed since it is in the 
program. 

(2) Even though the [FOR] 
instruction is missing, the 
[NEXT] and [LEDNBIBREAK] 
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 
lFORl instruction. 

(1) [LEDNB IX] to [LEDA,IXEND] 
instructions are not mitten as 
a set. 

(2) There are more than 32 sets 
of [LEDNBIIX] to 
[LEDAIIXEND] instructions. 

Instructions other than LDX, 
LDIX, ANDX and ANiX (including 
NOP) are in the circuit block If 
the [CHK] instruction. 

There is more than 1 [CHQ 
instruction. 

The number of contact mints in ~ ~ ~~ ~~~~ ~~~~~ 

F - ~ ~ ~ ~ -  ~~. 
the circuit block of the [CHK] 
instruction exceeds 150. 

The [LEDAICHK] and 
[LEDAICHKEND] instructions are 
not written as a set, or there are 
2 or more sets. 

The format of the block shown 
below preceding the circuit block 
If the [CHK] instruction is 
abnormal. 

The D l  device number of the 
[CHKIDIIDZ] instruction does 
not match the contact device 
number preceding the ICJPl - . .  
instruction. 

There is a place where index 
qualification is made in the 
check pattern circuit. 

Corrective Action 

(1) Read the error step by 
peripheral device, check the 
content,and correct the 
program at that step. 

(2) Nesting level fot the [CALL]. 
ICALLPI, and [FOR] 
instruct'ions must be 5 or less. 

:I) Read the error step by 
peripheral device, check the 
content, and correct the 
program at that step.' 

:2) [LEDNBIIX] to [LEDAIIXEND] 
instructions must be less than 
33 sets. 

3efer to the content of the 
letailed error code, and check 
and correct programs related to 
he [CHK] instruction. 



10. TROUBLESHOOTING 
MELSEC-A 

Table 10.1 Error Code List (Continue 

Error Message 

CHK FORMAT 
:RR.' 

Checked at 
;TOPIPAUSE + 
3UN) 

'CAN'T EXECUTE 

:Checked at the 
~ccurrence of 
nterruption) 

'RAM ERROR" 

'OPE CIRCUIT ERR' 

'WDT ERROR' 

(Checked at the 
sxecution of END 
nstruction) 

Error 
Code 

(09008) 

14 

15 

20 

2 1 

22 

Error 
Code Error and Cause 

(1) There is more than 1 check 
pattern circuit of [LEDAICHK] 
to [LEDAICHKEND] 
instructions. 

(2) There are 7 or more check 
condition circuits in 
[LEDAICHK] to 
[LEDAICHKEND] instructions. 

(3) The check condition circuits 
in [LEDAICHK] to 
[LEDAICHKEND] instructions 
have been created by 
instructions other than X and 
contact instructions and 
comparison instructions. 

(4) The check pattern circuit of 
[LEDAICHK] to 
[LEDAICHKEND] instructions 
has been created by 257 or 
more steps. 

The [IRET] instruction exists 
outside the interrupt program 
and has been executed. 

No [IRET] instruction in the 
interrupt program. 

An interrupt module is being 
used though there is no 
corresponding interrupt pointer ... 
(1). 
At error occurrence, pointer (I) is 
stored in D9011. 

Error of the CPU sequence 
program storage RAM 

Error of the CPU work area RAM 

CPU device memorv err01 

CPU address RAM error 

The operation circuit executing 
index qualification in the CPU is 
not operating normally. 

The CPU hardware (logic) is not 
operating normally. 

The operation circuit executing 
PC sequence program in the 
CPU is not o~eratina normallv. 

Scan time exceeds watchdog 
error monitor time. 
(1) User program scan time has 

increased. 
(2) Momentary power failure 

during program scan has 
caused apparent scan time tc 
increase. 

Corrective Action 

lefer to the content of the 
letailed error code, and check 
ind correct programs related to 
he [CHK] instruction. 

3ead the error step by 
,eripheral device and erase the 
IRET] instruction. 

:heck and correct use of [IRET] 
nstruction inside or outside 
nterrupt program. 

Monitor special register D9011 
~y peripheral device, check 
Nhether or not there is an 
nterrupt program corresponding 
:O the stored numeric values or 
Nhether or not the same number 
)xis& for the interrupt pointer 
:I), and correct. 

2ossible hardware fault, consult 
Mitsubishi representative. 

Possible hardware fault, consult 
Mitsubishi repressentative. 

(1) Cneck PC program scan time 
ana r e a x e  Jsing the [C,] 
instruction. 

(2) Check for momentary power 
failures by monitoring special 
register D9005. 
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Table 10.1 Error Code List Continue - 
Error 
Code 

(09008) 

Detailec 
Error 
Code 

(d9091) - 

24 1 

Error and Cause 

-- 

The entire stored program has 
been executed without executing 
the END instruction. 
(1) The END instruction has 

been missed (e.g. memory 
cassette removed during 
program execution). 

(2) The END instruction has 
been corrupted. 

The main CPU is malfunctioning 
or broken. 

Verified data is different from the 
I10 data at power on. 
(1) An I10 module (includino . . 

soecial function modulei has , ~~ 

been removed or the base 
unit while the PC power is 
switched ON, or mong modult 
is loaded. 

3utput unit fuse blown. 

ncorrect FROMITO instruction 
3xecution. 

'arameter I10 assignment. 
;pecial function modules cannot 
ye accessed at initial 
:ommunication. 
4t error occurrence, the head 
10 number (the upper 2 digits of 
a 3 digit expression) of the 
;pecial function module causing 
he error is stored in D9011. 

Uo response from special 
unction unit after execution of 
-ROM/TO instruction. 

luring parameter 110 
assignment, at initial 
:ommunication, responses from 
jpecial function modules have 
101 been returned. 
4t error occurrence, the head 
10 number (the upper 2 digits of 
I 3-digit ex~ression) of the 
jpeci i  function module causing 
he error is stored in D9011. 

Two A1SJ71AP211R21, 
41SJ71AT21B, AJ71AP211R21, 
)r AJ71AT21Bs are set as 
naster stations. 

Corrective Action 

(1) Reset CPU 
If error persists, possible 
hardware fault, consult 
Mitsubishi representative. 

Possible hardware fault, consult 
Mitsubishi representative. 

Read the detailed error code by 
peripheral device, check and 
replace the module 
corresponding to that numeric 
value (110 head number) or 
monitor special registers D9116 
to D9123 by peripheral device. 
check and replace the module 
where that data bit is '1'. 

(1) Check the fuse blown LED 
indicator of the output module 
and replace the fuse of the lit 
module. 

(2) Read the deta~led error code 
~y peripheral device and 
replace the fuse of the output 
module corresponding to that 
numeric value (I10 head 
number), or monitor special 
registers D9100 to D9107 by 
peripheral device and replace 
the fuse of the output module 
where that data bit is 'I". 

iardware fault (CPU, special 
'unction unit andlor base unit). 
:onsult Mitsubishi 
'epresentative. 

iardware error of the accessed 
;pecial function module. Consult 
Uitsubishi representative. 

Set one as a master station and 
me as a local station. 
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Table 10.1 Error Code List (Continued) 

Error Message 

I10 INT. ERROR' 

SP. UNIT LAY. 
iRR.' 

- 
Error 
Code 

(D9008) 

- 
letalle( 
Error 
Code 

(d9091) - 

- 

441 

Error and Cause 

Interrupt signal received with no 
interrupt module present. 

I10 modules allocated in 
parameter settings by peripheral 
device have been allocated by 
special function modules. Or, the 
opposite settings have been 
executed. 

More than 8 special function 
mod~les [except for the A61 
(St)/AISI61] wnch can start 
interrupts to~the CPU have been 
loaded. 

More than 1 AJ71AP211R21s has 
been loaded. 

More than 6 computer link 
modules, etc., have been loaded 
to 1 CPU module. 

More than 1 A161 (SI)/AISI6I has 
been loaded. 

The modules MNETIMINI 
automatic refresh allocated in 
parameter settings by peripheral 
device and the names of the 
modules of actually linked station 
lumbers are incorrect. 

The number special function 
nodules which can use dedicated 
nstructions, registered by I10 
assignment per one CPU module 
:number of modules to be loaded) 
s larger than the specified limit. 
:The total of computers shown 
,elow is 1344 or more.) 

(Number of loaded AD59 x 5) 

(Number of loadsd A057(Sl)lAD58 x 81 
Number of loaded AJ7tC24(S31S6lS8] r 10) 

(Number of loadsd AJ71UC24 r 10) 
(Number of loaded AJ71C21(Sl] r 29) 

(Number of loaded AJ71PT32(S3) x 125L 
Tala1 > 13A.4 

Corrective Action 

Since a hardware error has 
occurred in one of the modules, 
replace the modules one by one 
to find the faulty module. 
Consult Mitsubishi 
representative. 

Reset I10 assianments in " 
parameters by peripheral device 
accord~ng to the loading status 
of the spec al functton modules 

Load less than 9 special 
function modules [except for the 
A161 (S1)/A1SI6I] which can 
start interrupts to the CPU. 

Load less than 2 
AJ71AP211R21s. 

Load less than 7 computer link 
modules. 

Load only 1 A161lAlS161 

Reset the module assignments 
of the MNETIMINI automatic 
refresh in parameter settings by 
peripheral device according to 
the modules of station numbers 
actually linked. 

Decrease the number of loaded 
special function modules. 
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Error Massage 

'SP. UNIT ERROR' 

(Checked when 
FROMITO 
instruction, or 
special function 
module dedicated 
instruction is 
specified.) 

'LINK PARA. 
ERROR" 

'OPERATION 
ERROR' 

(Checked during 
execution of 
instruction) 

Table 10.1 Error Code List (Continuec 

Error 
Code 

(D9008) 

- 
Mailed  
Error 
Code 

[d9091) - 

46 1 

Error and Cause 

There is no special function 
module in the area specified by 
the FROMITO instruction. 

There is no special function 
module in the area specified by 
Ihe FROMITO instruction or ~- ~ 

there is no corresponding 
special function module. 

(1)  The link range is set in 
parameter settings by 
oerioheral device, and for 
some reason, the content 
mitten to the link parameter 
area differs from the link 
parameter content read by 
the CPU or link parameter 
is not witten. 

(2) 0 slave stations set. 

(1) When using file register (R). 
operations have been 
executed exceeding the 
specified range for the device 
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 
specilied by instruction is 
incorrect. 

The storage data of specified 
devices or the constants are not 
within the usable range. 

The quality of settings used for 
handled data has exceeded the 
usable range. 

(1) The station number specified 
by instruction [LEDNBILRDPI, 
[LEDAIBILWTP]. [LRDP] or 
[LWTP] is not a local station. 

(2) The head I10 number 
specified by instruction 
[LEDNBIRFRP], 
(LEDNBIRTOP], [RFRP] or 
[RTOP] is not a remote statior 

The head i/O number specified 
by instruction [LEDNBIRFRP], 
[LEDNBIRTOP], [RFRP] or 
[RTOP] is not a special function 
module. 

Corrective Action 

lead the error step by 
~eripheral device, check and 
orrect the content of the 
:ROMITO instruction of that 
tep. 

lead the error step by 
~eripherai device, check and 
orrect the content of the special 
unction module dedicated 
istruction of that step. 

1) Re-write link parameters 
from peripheral programming 
unit to PC. 

2) Check station number setting. 
3) Persistent error occurrence 

may be an indication of 
hardware fault. Consult 
Mitsubishi reoresentative. 

lead the error step by 
mripheral device, check and 
:orrect the program of that step. 



Error Message 

OPERATION 
FIROR' 

Checked during 
txecution of 
nstruction) 

- ~ 

MAIN CPU DOWN' 

BATTERY ERROR' 

Checked at power- 
4 

ING 
MELSEC-A 

- 
Error 
Code 

(D9008) 
- 

50 

Table 10.1 Error Code List IContinuec - 
Detailed 

Error 
Code 

(d9091) - 

507 

- 

509 

- 
- 

- 

- 

- 

Error and Cause 

(1) While the AD57 (S1) or the 
AD58 is executina instructions 
by partial p r o c e ~ & ~ ,  other 
instruction have been outout t( 
the same module. 

(2) Wh~le tne AD57 (S l )  or the 
AD58 s execut ng InstrLct ons 
by partial processing, 
instructions have been output 
to other AD57 (ST) or AD58 b) 
partial processing. 

(1) An instruction which cannot 
be executed by remote 
terminal module connected to 
the MNFTIMINI-SR was . . . . . . . . . - . . . . . . , . . - - . . - . 
executed to the modules. 

(2) When the [PRC] instruction 
was executed to a remote 
terminai, the communication 
request registration areas 
overflowed. 

(3) The [PIDCONT] instruction 
was executed without 
executing the [PIDINIT] 
instruction. 
The [PID57] instruction was 
executed without executing tht 
IPIDINITI or IPIDCONTI 
instructidn. . 

(1) INT instruction processed in 
microcomputer program area. 

(2) CPU malfunction due to 
noise. 

(3) Hardware fault. 

(1) Battery voltage low. 
(2) Battery not connected. 

Corrective Action 

Read the error step by 
peripheral device and provide 
interlock by special relay M9066 
or change the program structure 
and correct. This prevents the 
execution of other instructions to 
the same moduie while 
executing instructions to the 
AD57 (S l )  or AD58 by partial 
processing and prevents the 
execution of instructions to other 
AD57(S1) or AD58 by partial 
processing. 

(1) Read the error step by 
peripheral device and correct 
the program, meeting loaded 
conditions of remote terminal 
moduie. 

(2) Provide interlock using 
M9081 (comnlunication 
reques<registration areas 
BUSY signal) or D9081 
(number of vacant areas in thl 
communication request 
registration areas) 
when the [PRC] instruction is 
executed to a remote terminal 

(3) Execute each instruciton, 
and then, execute the next in 
struction. 

(1) Remove INT. 
(2) Eliminate noise. 
(3) Hardware fault. 

(1) Replace the battery. 
(2) When using RAM memory or 

the power failure compensatio 
function, load the lead 
connectors. 
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10.4 110 Connection Troubleshooting 

This section explains possible problems with I10 circuits. 

10.4.1 lnput circuit troubleshooting 

This section describes possible problems with input circuits, as well as 

Condition 

lnput 
signal 
does not 
turn OFF. 

lnput 
signal 
does not 
turn OFF. 

lnput 
signal 
does not 
turn OFF. 

si$na~ 
does not 
turn OFF. 

corrective actions. 

ble 10.2 lnput Circuit Problems anc 

Cause 

.eakage current of input switch (such as a 
Irive by non-contact switch). 

AC input - 

>rive by a limit switch with neon lamp. 

-- AC input 

~ a k a g e  current due to line capacity of wiring 
:able. Line capacity C of twisted pair wire is 
approx. 100 PFlm). 

Drive by switch with LED indicator. 

-- 1 DC input (sink) - 
current Input module 

xrective Actions 

Corrective Action 

Connect an appropriate register which 
will make the voltage across the 
terminals of the input module lower than 
the OFF voltage value. 

AC input 
... L 

It is recommended to use 0.1 to 0.47 )IF t 47 I 
120 n (112 w) for me constant. 

Same as Example 1. 
Or make up another independent 
display circuit. 

Same as Example 1. 
However, leakage current is not 
generated when power supply is located 
on the input equipment side as shown 
below. 

lnput 
module 

Power Supply 

Connect a register which will make the 
voltage across input module terminal 
and common higher than the OFF 
voltage, as shown below. 

DC input (sinl - 

----- module 

A sample calculation of a connected resistor 
due is given on me foliowing page. 
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Table 10.2 lnput Circuit Problems and Corrective Actions (Continued) 

lnput module 

Condition 

Exam* 
5 

Sample calculation for Example 4 

lnput 
signal 
does not 
turn OFF. 

The switch with the LED indicator is connected to AISX40 and there is a 4 

Cause . Sneak path due to the use of two power 
supplies. 

mA leakage current, 

Corrective Action 

Use only one power $upply. 
Connect a sneak path prevention diode. 
(Figure below) 

1-r 
I Cumen' mA lnput module 

L 

(1) Since this voltaae does not satisfv the OFF vc )Itage of 1 [mA] or lower, 
the input signaldoes not go OFF. Therefore, connect a resistor as 
shown below. 

(2) Calculate the resistance value of R as follows: 
To obtain the 1 mA OFF current for the AlSX40, a 3 mA current or 
larger must flow to R. 

IR : IZ = Z (input impedance) : R 
Iz 1 R s - x (input impedance) = - x 3.3 = 1 .I [kQ] IR 3 

If the resistance value of R is 1 kn,  the power capacity W of the re- 
sistor R is calculated as follows: 

W = (current value)' x R = 0.003"~) x 1000 (Q) = 0.009 (W) 

(3) Since the power capacity of the resistor is usually selected as 3 to 5 
times the actual power consumption, a 1 k n  0.5 W resistor must be 
connected to the terminals concerned. 
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10.4.2 Output circuit failures and corrective actions 

Condition 

When the 
output is 
OFF, 

- . Load is half-wave rectified inside (in some . Connect a resistor of 10 to 99 kfl. 
cases, it is true of a solenoid). across the load. 

'able 10.3 Output Circuit Failures and Corrective Actions 
Cause 

The load 
does not 
turn OFF 

Corrective Action 

excessive 
voltage is 
applied to 
the load. When the polarity of the power supply is as 

shown in [I], C is charged. When the 
polarity is as shown in [2], the voltage 
charoed in C olus the line voltage are 

ftriac 

If a resistor is used in this way, it 
does not pose a problem to the 
output element. But it may cause 
the diode, which is built in the load, 
to deteriorate, resulting in a fire, etc. 1 

When the 
load is a C- 
R type 
timer, time 
constant 
fluctuates 
(triac 
output). 

appl'kd across Dl .  Max. voltage is approx. 
2.2E. 

. Leakage current due to built-in noise 
suppression 

Connect C and R across the load. 

When the wiring distance from the 
output card to the load is long, there 
may be a leakage current due to the 
line capacity. I 

Resister m 
Load 

Drive the relay using a contact and 
drive the C-R type timer using the same 
contact. 

Some timers have half-wave rectified 
internal circuits. Therefore, take the 
precautions indicated in the example. I 

Calculate the CR constant 
depending on the load. 
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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 ONIOFF as coils is a program. (Except for 
'I and '2 in the table) 

Table 11 .1 Special Rel , List 

Description Number 

.1 
M9000 

^I 
M9002 

Name 

Fuse blown 

I10 moduie verify 
error 

Details 

Turned ON when there is one or more 
output modules of which fuse has been 
blown. Remains ON if normai status is 
restored. 

Turned ON if the status of I10 moduie is 
different from enterd status when power is 
turned on. Remains ON if normai status is 
restored. 

Turns ON when a unit detects an error in 
the master station of the MINI link. Remain 
On after the error is corrected. 

OFF: Normal 
ON: Presence of fuse blow 

module 

OFF: Normal 
ON: Presence of error 

MINI link error OFF: Normal 
ON: Error 

OFF: AC is good 
ON: AC is down 

OFF: Normal 
ON: Battery low 

OFF: Normal 
ON: Battery low 

OFF: Absence of error 
ON: Presence of error 

AC DOWN detection 
Turned ON if power failure of within 20 
msec occurs. Reset when POWER switch i! 
moved from OFF to ON position. 

Turned ON when battery volta e reduced t( 
less than specified. Turned O& when 
battery voitage becomes normai. 

Battery low 

. Turneo ON wnen oattery voitage reduces tc 
ess tnsn spec I ed Remams ON f battery 
vo taoe becomes normal 

Battery low latch 

Seif-diagnosistic 
error 

Turned ON when error is found as a result 
of self-diaonosis. 

an nun cia to^ 
detection 

Turned ON when OUT F or SET F 
instruction is executed. Switched OFF wher 
D9124 value is set to 0. 

OFF: Absence of detection 
ON: Presence of detection 

Operation error fiag OFF: Absence of error 
ON: Presence of error 

Turned On when operation error occurs 
during execution of application instruction. 
Remains ON if normal status is restored. 

Carry flag OFF: Carry off 
ON: Carry on 

OFF: No processing 
ON: Output clear 

b Carry fiag used in application instruction 

Data memory clear 
flag 

Clears all data memory (except special 
relays and special registers) in remote run 
mode from computer, etc. when M9016 is 1 - Clears ail data memory (except special 
relays and special registers) In remote run 
mode from computer, etc. when M9017 is 1 

Data memory clear 
fiag 

OFF: No processing 
ON: Output clear 

User timing clock 
No. 0 n Relay which repeats ONIOFF at intervals of 

predetermined scan. 
s When power is turned ON or reset is 

performed, the clock starts with OFF. 
Set the intervals of ONIOFF [DUTY] 
instruction. 

User timing clock 
No. 1 

User timing clock 
No. 2 

Usei timing clock 
No. 3 

--1 scan - 
Jser timing clock 
'lo. 4 

SIock data set 
'equest 

Writes ciock data from D9025 to D9028 to 
the ciock devices after the END inistrucion 
is executed at the scan when M9025 is 

3FF: No processing 
JN: Data set request 

switched on. 
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:Continued) 
Details 

Tabl 11.1 Special Relay Lia 

DeSCriptiOn Number 

A9026 

2 
69028 

Name 

3FF: No error 
3N: Error 

Switched ON when a clock data (D9025 to 
139028) error occurs. 

Reads clock data in BCD to D9025-D9028 
when M9028 is switched ON. 

:lock data error 

;lock data read 
'equest 

3FF: No processing 
3N: Read request . By turning ON M9029 b using a sequence Y program, all requests o data communicatio~ 

acceDted durlna 1 scan are ~rocessed bv 
~ ~ ~ ' ~ r o c c e s s i ~ g  of the scan. . Data communication request batch 
processing ONIOFF can be switched during 
PI IU 

3FF: Batch processing is not 
executed. 

3N: Batch processing is 
executed. 

lata communication 
Pquest batch 
xocessing ,a",.. . Default is OFF. (Data communication 

requests are processed one at a time by 
each END processing in the order that they 
are accepted. 

1.1 second clock . 0.1 second, 0.2 second, 1 second. 2 
second, and 1 minute clocks are generated. . Not turne ON and OFF per scan but turned 
ON and OFF even during scan if 
corresponding time has elapsed. . Starts when power is turned ON or reset is 
performed. 

1.2 second clock 

I second clock 

2 second clock 

1 minute clock 

Normally ON 
ON 
OFF 

ON 
OFF 

. Used as dummv contacts of initialization an 

Normally OFF 

switch position, i.e. switched OFF when the 
switch is set to STOP. When the swltch is 
set to other than STOP, M9038 is only 
switched ON during 1 scan and M9030 is 
only switched OFF during 1 scan. 

3N only for 1 scan 
after RUN 

ON q 1- 
OFF 

RUN fia 
(OFF orly for I scan 
after RUN) 

ON , j r  
OFF 

OFF: PAUSE disabled 
ON: PAUSE enabled 

. When RUN key switch is at PAUSE position 
or REMOTE PAUSE contact has turned ON 
and if M9040 is ON, PAUSE mode is set an 

PAUSE enable coil 

PAUSE status 
contact 

OFF: During PAUSE 
ON: Not during PAUSE M9041 is turned ON. 

. Switched ON when the RUNSTOP switch i s  
set to STOP. . Turned ON upon completion of sampling 
trace performed the number of times set in 
peripheral devices aftr /STRA~nstruciton i s  
executed. Reset when STRA ] lnstruclton 
is executed. 

OFF: During STOP 
ON: Not during STOP STOP status contact 

Sampling trace 
completion 

OFF: During sampiing trace 
ON: Sampling trace 

completion 

Has the same functions as the [STRA] and 
[STRAR] instructions. (M9044 is forced to 
switch OWOFF by the peripheral dev~ce.) 
When switched OFF, M9044 provides the 
same  fmmnrtion as the ISTRAI mrtruclton. 

O+l  :Same as [STRAl 
execution 

l+O:Same as [STRARI 
execution 

Sampling trace 
, . - , - , , - ., - . . - - .. . - - . 

When switched OFF. b91 
... ., ~ - ~ ~ . . .  
144 orovides the 

~ , . . . . . . F~~~ ~~ ~ ~ 

same function as the STRAR] instruction. 
AI this time, the sar?ding trace condition is 
based on the value In D9044. (0 for scan. 
time for time ( I0  msec increments)) . When M9045 is ON, WDT is reset when a 
ZCOM instruction and data communication 
request batch processing are executed. 
(This is used when the scan time exceeds 
200 msec. 

Watching timer 
(WDT) reset 

OFF: WDT is not reset 
ON: WDT is reset 
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11.1 Special Relay Lis (Continued) Tab 

Number 

M9046 

M9047 

M9049 

Name 

Sampling trace 

Description 

OFF: Except during trace 
ON: During trace 

Details 

On during sampling trace 

Sampling trace is not exec-tea until M9047 
s turned ON. By turnng OFF M9047. 

samolina trace is stoamd. 

Sampling trace 
preparation 

0FF:Sampling trace stop 
ON: Sampling trace start 

Number of 
characters output 
switching 

. When M9049 is OFF, characters up to NUL 
(OOH) code are output. 
When M9049 is ON, ASCII codes for 16 
characters are outout. 

OFF: Characters up to NUL 
code output 

ON: 16 characters output 

Switch ON to disable CHG instruction. . Switch ON to request program transfer. 
Automatically switched OFF on completion 
of the transfer. 

CHG instruciton 
execution disable 

OFF: Disable 
ON: Enable 

- . Serves as an I10 partlal refresh mstruciton 
when M9052 IS ON. Serves as a 7SEG 
d~splay ~ n s t r ~ c t  on when M9052 s OFF. 

SEG instruction 
switching 

OFF:7SEG display 
ON: I10 partial refresh 

STEP RUN flag OFF: Not durin STEP RUN 
ON: During SQEP RUN 

Switched ON when the RUNISTOP switch i s  
in STEP RUN. 

Status latch 
completion flag 

OFF: Uncompleted 
ON: Completed 

~p 

Turned ON when status latch is completed. 
Turned OFF by reset instruction. . ON while an instruction to the AD57 (SI), 
AD58 is executed in divided processin 
Turns OFF at completion of execution ?;lo 
divided processing). 

Since instructions with Ion processing 
times to the AD57 (SI)  an% AD58 greatly 
extend the scan time, divided processing of 
these instructions is executed by turning 
MgORR  ON^ 

OFF: Not during divided 
Division processing 
execution detection 

processing 
ON: During divided 

processmg 

Divided processing 
request flag 

OFF: Batch processing 
ON: Divided processing 

OFF: Communication 
request entry 
areas available 

ON: Communication 

32 entrf areas are prov ded for FROMITO 
nst r~ct ion walling for exec-tion to 
MNET.MIN.(-S3): t uns  O h  f there are no 

Communication 
request entry areas 
BUSY signal request entry 

areas no available 
empty areas. 

Error check setting 

Lsea to set whether or not tne following 
error checks are made at tne execution of 
the END instr~ction. (To shorten the END OFF: Error checked 

ON: Error unchecked instruction processing time) 
Fuse blown, 110 unit verify error, battery 
error 

Instruction error flag OFF: No error 
ON: Error 

- 

Turns ON by instruction-related error. 
Remains ON after the error is corrected. 
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Number 

.2'3 
M9094 

M9100 

2 
M9101 

.2 
M9102 

a 2  
M9103 

M9104 

Table 11.1 S~ecial  Relav Lis 

Name I Description 

SFC program OFF: SFC program stop 
starwstop ON: SFC program start 

SFC program start 
status 

OFF: At transfer completion Continuous transfer ON: When transfer is not prevention flag executed 

OFF: Initial start 
ON: Continued start 

Continuous transfer 
setting 

Detailes 

OFF: Continuous transfer not 
provided 

ON: Continuous transfer 
provided 

I10 module may be chan ed in online mode 
by switching M9094 on agter the head I10 
number of the new module is set to 09094. 
(Only one module may be changed by one 
setting.) 
To execute I10 change during RUN, turn it 
ON b usin a pro ram or test mode by 
peripzeral %vice.?o execute 110 change 
during STOP, turn it ON by using test mode 
by peripheral device. 

B RUNISTOP mode must not be changed unti 
110 module change is complete. 

8 Turns ON when an SFC program has been 
registered and an SFC program work area 
has become available. . . -. . . . - . . . . - . -. . - - - 

B Turn OFF when an SFC program has not 
been registered or when an SFC program 
work area is not available. 

P 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 
SFC program stops. 

B Using M9101, the startin step when the 
SFC program is restartelis selected. 
ON: All execution conditions at a stop of 

the SFC program are cleared, and t h ~  
program is restarted with block 0. 

OFF: Program is restarted from the 
execution step in the execution block 
at th~ l  time nf +tnn - . .. . - . . . . . - - . - . -. . 

B Once this is turned ON, the state is latched 
(at power failure) by the system. 

P When continuous step transfer conditions 
are all established, whether or not the 
execution of steps in which all transfer 
conditions in one scan are established is 
performed is selected. 
ON: Continuouslv executed. 

(continuou;transfer provided) 
OFF: Executed per step per scan. 

(Continuous transfer not provided) 

B Turns ON when the continuous transfer is 
provided and continuous transfer has not 
been executed. Turns OFF when a transfer 
of one step is completed. 
By writing M9104 by using an AND conditioi 
as the transfer condition, continuous 
transfer of corresponding step can be - .  
prevented. 
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Number 

+2 
M9108 

Name 

Step transfer 
monitoring timer 
start (corresponds to 
091 08) 

Description 

Step transfer 
monitoring timer 
start (corresponds to 
D91091 

Step transfer 
monitoring timer 
start (corresponds to 
D9i iOj  

Step transfer 
monitoring timer 
start (corresponds to 
D91111 

Step transfer 
monitoring timer 
start (corresponds to 
D91121 

IFF: Monitoring timer reset 
IN: Monitoring timer reset 

start 

Step transfer 
monitoring timer 
start (corresponds to 
D9113) 

Step transfer 
monitoring timer 
start (corresponds to 
D9114) 

Active step sampling 
trace completed flag 

IFF: Trace start 
IN: Trace completed 

Active step sampling 
trace execution flag 

Table . 

. 

. 

- 

. 

Active step sampling 
trace enabled 

11.1 Special Relay Lis 

- 

< 
< 

.- 

< 
< 

-- 
< 
< -- 

< 
< 

-- 

< 
< 

-- 

)FF: Trace not executed 
IN: Trace executed 

IFF: Trace prohibiffsuspend 
)N: Trace enabled 

Operation output at 
block stop 

IFF: Coil output OFF 
IN: Coil output ON 

Fuse blown/l/O 
verify error display 
switching 

;witches display in 
:ombination of M9197 and 
A9198 status. 

Continued) 

Detailes 

Turns ON to start a step transfer monitoring 
timer. 
Monitoring timer is reset when this is turned 
OFF. 

Turns ON when sampling trace of all 
designated blocks is completed. Turns OFF 
when sampling trace starts. 

~ ~ ~ - ~ ~ p - ~  

TJrns ON dLring sampling trace execut'on. 
T ~ r n s  OFF at completion or suspension. - . -. . -. . - - 
Selects whether sampling trace execution is 
prohibited or enabled. 
ON: Sampling trace execution is enabled. 
OFF: Sampling trace execution is prohibitec 

When turned OFF during sampling 
trace execution, trace is suspended. 

Selects the operation output state when 
block 
ON: 

OFF: 

instruction is retained regardless of 
ONIOFF of M9196.1 

Status of XN 800 to 

Status of XN 1000 to 1 OFF 1 ON I17FO 

Status of XN 1800 to 
1 FFn . Swltches the I 0  modu e number for tne 

aisolav of fuse-blown rnoa~le fD9100 to 

check kiror ( ~ 9 1 1 6  t o b 9 l  23). 
Disdav switchina is executed at END 
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Table 11.1 Special Relay List (Continued) 

Number I Name Descri~tion Detailes I 

(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 RUNISTOP switch is set to STOP. 

(2) The above relays with numbers marked *I remain "on" if normal 
status is restored. Therefore, to turn them "off", use the following 

M9199 

method: 
(a)Method by user program 
Insert the circuit shown at the right into 

7'  the program and turn on the reset execution 
'EntsranvmbardoDiradtobsast 

command contact to clear the s~ecial  relay M. 

Online sampling 
traceistatus latch 
data restore 

(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 ONIOFF in the sequence 
program. 

(4) Special relays marked '3 are switches ONIOFF in test mode of the 
peripheral. 

(5) Items marked '4 are reset only when power is turned ON. 

OFF: Data restore not 
provided 

ON: Data restore provided 

When sampling tracelstatus latch is 
executed, set data stored in the CPU can be 
restored so the operation can be restarted. 
Turn ON M9199 when the execution is made 
again. (No need of rewriting data from 
peripherals.) 
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11.2 Special Register List 

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 

D9000 

D9002 

'1 
D9004 

'4 
D9005 

'1 
D9008 

D9009 

D9010 

D9011 

D9014 - 

Name 

Fuse blown 

110 unit verify 
error 

MlNl link error 

AC DOWN 
counter 

Self-diagnostic 
error 

Annunciator 
detection 

Error step 

Error step 

I10 control mode 

Stored Data 

Fuse blow module 
number 

I10 module verify error 
module number 

Stores the status of 
units (1 to 8) set in 
parameters 

AC DOWN time count 

Seif-diagnostic error 
number 

F number a1 which 
external failure has 
occurred 

Step number at which 
operation error has 
occurred 

Step number at which 
operation error has 
occurred 

I10 control mode 
number 

Explanation 

. When fuse flow modules are detected, the lowest 
number of detected units is stored in hexadecimal. 
(Example: When fuses of Y50 to 6F output modules hav 
blown, '50' is stored in hexadecimal) The module 
number monitored by the peripheral is hexadecimal. 
(Cleared when all contents of D9100 to D9107 are resel 
to O.! 

If I/O module data is different from data entered are 
detected when the Dower is turned on. ther first 110 
number of the lowest number module among the 
detected modules stored in hexadecimal. (Storing 
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 

. Error occurrence detected by the MlNl link master 
module is shown in bit pattern. 

b15 to b 0 

8units to 1 unit 8units to 1 unit 
__JL__ 

(1) (2) 

(1) Becomes 'I' at MINIIMINI-S3 master station error . . 
occ-rrence 

(2) Becomes ' 1 '  if the AnUCPU and the master stat on of 
MINI[-S3j cannot be refreshed - - - -- - - - 

1 is added each time input voltage becomes 80% or 
less of rating while the CPU unit is performing operation, 
and the value Is stored in BIN code. 

Wnen error :s founa as a resdlt of self-dingnosis, error 
mmoer is stored n BIN code. 

When on of FO to 2047 is turned on by [OUT F] or [SET 
F] the F number, which has been detected earliest 
among the F numbers which have turned on, is stored ir 
RlN code - . - - - -. 
D9009 can oe cleared by [RST F] or [LEDRJ instructon. 
t another F number has been detected, the c earing of 
D9009 causes tne next numoer to be stored in D9009. - . Tne modu e ncmoers of spec a function modules are 
stored if special fcnction modu.es cannot De accessed 
when operaton mode is changed from STOP to RUh. . Wnen operaton error has occ~r red durng executlon of  
app catoon nstruction, the step number, at which the 
error nas occcrred. is stored in BIN coae. Thereafter. 
each time operati& error occurs, the contents of ~ 9 0 1 0  
are renewed. 

When operation error has occurred during executlon of 
application instruction, the step number, at which the 
error has occurred, is stored in BIN code. Since storage 
into D9011 is made when M9011 changes from off to on 
the contents of D9010 cannot be renewed unless M9011 
is cleared by user program. 

The set mode is represented as follows: 
3 = I10 in refresh mode 



11. DlVlCES AND INSTRUCTIONS 
MELSEC-A 

l i s t e r  List (Continued) 
Explanation 

The operating states of CPU as shown below are storec 
in D9015. 

ble 11.2 Special R 

Stored Data 
- 
Number Name 

CPU RUNISTOP switch: 
Remains unchanged in remote 

Fl 
STEP RUN 

Remote RUNISTOP by 
parameter setting 

PAUSE * I  

:PU operating 
itates 

Operating states of 
CPU 

Status in program 

0 I Except below I 
[STOP] instruction 
execution I 

Remote RUNISTOP by computer 

PAUSE '1 

' I  When the CPU is in RUN mode and M9040 is off, the 
CPU remains in RUN mode if changed to PAUSE 
mode. 

'rogram number 
The sequence program 
wing executed is 
stored in BIN values. 

The sequence program currently executed is stored witt 
the following code numbers: 
0: ROM 
I! R A M  

Scan time Minimum scan time 
:per 10 msec) 

If scan time is smaller than the content of D9017, the 
value is newly stored at each END. Namel the 
minimum value of scan time is stored into kg017 in BIN 
code. 

;can time Scan time (per 10 
nsec) 

Scan time is stored in BIN code at each END and 
alwavs rewritten. 

Scan time Maximum scan time 
,per 10 msec) 

If scan time is larger than the content of D9019, the 
value is newly stored at each END. Namely, the 
maximum value of scan time is stored into D9019 in Blh 
code. 

Oonstant scan time 
:User specified in 10 
nsec increments) 

Sets user program execution intervals in 10 msec 
increments. 
0: Constant scan function unused 
1 to 20: Constant scan function used, program executes 

at intervals of (set value) X 10 msec. 

:onstant scan 
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Number Name 

Scan time 

Time 

Clock data 

Clock data 

Clock data 

ble 11.2 Specia 

Stored Data 

Scan time 
(1 msec units) 

Time 

Clock data 
(Year, month) 

Clock data 
(Day, hour) 

Clock data 
(Minute, second) 

gister List (Continued) 

Explanation 

. Scan time is stored in BIN code at each END 
overwitting the present value. . 1 is added every sec. 

Stores the year (least significant digits) and month in 
BCD~ 
Example: 1987. July + H8707 

Stores the day and hour in BCD. 
Example: 31 st. 10 o'clock + H3110 

815 . .  812811 ... 8 8 8 7  ... 8 4 8 3 . 8 0  
1 1 1  
I l l  
! I /  

Day Hour 

815 . 812811.8 8 8 7  ... 8 4 8 3  ... 8  0  

Stores the minute and second in BCD. 
Example: 35 minutes, 48 seconds + H3548 

I l l  
1 1 1  
1 1 1  

I l l  
I l l  
I l l  

Minite Second 

I l l  
I l l  
I l l  

. A v 2 v 

I 
I 
I 

I l l  
1 1 1  
I l l  

I ,  
/ I  
I l l  

I l l  
I l l  
I 1 1  
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Table 11.2 S~ec ia l  Reaister List (Continued) - 
Number Name 

Clock data 

Extention file 
register 

For extention 
file register 
device number 
designation 

Stored Date 

Clock data (, day of 
the week) 

Used block number 

Device numbers for 
direct access to each 
device of extension 
file registers 

- 
Explanation 

Stores the day of the week in BCD. 
Example: Friday + H0005 

0 must be set. Day of the week 

Tuesday 

Wednesday 

Thursday 

Currently used extension file register's block number is 
stored in BIN code. 

Device numbers of extension file re isters 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 
block No. 1 regardless of block numbers. 

Extention file register 

16383 
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Table 11.2 S~ec ia l  Reaister List (Continued) 

Stored Data 

- 
Explanation Name Vumber 

- 

'2 
39038 

, Element number settings are changed to 1 st to 4th (D9038) 
and 5th to 7th (D9039) d~splay pr~ority of the LED display in 
the CPU module. 

'riority 1 to 4 

Priority 

.ED display 
xiority 

Element 
No. 

0. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

'riority 5 to 7 

Content 

Not displayed 

I10 verify, fuse blown 

Special function module, 
link parameters, operation 
error 

CHK instruction error 

Annunciator 

LED instruction-related 

Battery error 

Clock data 

Even i f  "0' is set, errors due to which the CPU operations 
stop (including parameter settings) are unconditionally 
displayed on the LED. 
Default value D9038 = H4321 

D9039 = H0765 

Tne value tnat D9044 contains is used as a sampling trace 
conaition when the sampling trace instruction [STRA]. 
[STRARI s execJted by switching ONIOFF M9044 from the -or sampling 

race 
Step or time for 
ampling trace peripheral device. - .-. ---.. 

Time (in 10 msec increments) for time 
The value is stored in BIN 

Extention file register block number used as the SFC work 
ixtention file register 
flock number ;FC work area area is stored. - 

Higher 8 bits . . . . . Block number is stored. 
Lower 8 bits . . . . . . Step number is storeo. .- 

Error codes generated during SFC program run are stored 
in BIN code. 

irror code generated 
luring SFC program 
lxecution 

0: No error 
80: SFC program parameter error 
81: Number of simultaneous execution steps exceeded 

;FC program 
r ror  code 

82: Block start error 
83: SFC program operation error 

irror block 
Error brock numbers during SFC program run are stored in 
BIN code. In the case of error code 82, the start block ilock number in which 

In error occurred number is stored. 

Error step number in which error 83 occurred during SFC 
program run is stored in BIN code. In the case of error code 
80 or 81. "0' is stored. In the case of error code 82. the 

step number in which 
In error occurred irror step 

block start step number is stored. 

:onversion condition 
umber with which an 
rror occurred 

Error conversion condition number with which error 83 
occurred during SFC program run is stored in BIN code. In 
the case of error code 80, 81 or 82. '0' is stored. 

irror conversion 

:equence step 
umber with which an 
rror occurred 

The sequence step number of conversion condition and 
operation output when error 83 occurred during SFC 
program run is stored in BIN code 

:rror sequence 
;tep 

The step number executed when the status is latched is 
stored in BIN code. Status latch ;tatus latch step 
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Table 11.2 Special Register List (Continued) 

Number Name Stored Data Explanation 

PC 
communication 
check 

Somputer link data 
:heck . Used at self-loopback check 

Empty 
communication 
request entry 
areas 

. The quantity of empty areas of communication request entr! 
areas, which can be entered, to MNET/MINI(-S3) is stored. 
(Max. 32) 

Empty communication 
'equest entry areas 

Excessive special 
'unction modules 

When the number of special function modules loaded Is 
excessive, the value of the '(head I10 number of the last 
special function module to be entered) + 16' is stored as a 
BIN value. 

The detailed error number when a self-diagnostic error 
occurs is stored. 

Excessive 
special function 
modules 

Detailed error 
numbers 

Self-diagnostic 
ietailed error numbers 

Output module numbers (In units of 16 point), of which fuse 
have blown, are enterd In bit pattern. 
(Preset output number when patameter setting has been 
performed.) 
The blown fuse status of a remote station's output unit can 
be detected. 

31t pattern in modules 
~f 16 points of fuse 
,low modules 

Fuse blown 
module 

-Indicates fuse blow 

. By switching ONIOFF M9197 and M9198, the I10 module 
number display range is switched. . To clear data of a fuse-blown module, turn OFF M9000 

(fuse blown). 

When I10 module data Is different from those entered at 
have been detected, the I10 module numbers (In units of 16 
points) are entered in bit pattern. (Preset 110 module 
numbers when patameter setting has been performed.) 

3it pattern n 
nodules of 16 points 
~f verify error modules 

10 module 
verify error 

-indicates I10 unit verify error 

. By switching ONIOFF M9197 and M9198, the I10 module 

. When one of FO to 2047 is turned ON by OUT F or SET 
F]. 1 is added to the contents of D9124. A hen [ F ! L  ST ] or 
[LED R] instruct is executed, 1 is subtructed from the 
contents of D9124. . Quantity, which has been turned ON by [OUT F] or [SET F] 
is stored into D9124 In BIN code. 
The value of D9124 is maximum 8. 

4nnunciator 
jetection 
quantity 

4nnunciator detection 
~uantlty 



11. DlVlCES AND INSTRUCTIONS 
MELSEC-A 

Table 11.2 Soecial Register List (Continued) - 
Number Name 

4nnunciator 
jetection 
lumber 

Stored Data 

\nnunciator detection 
lumber 

- 
Explanation 

- 
Wnen one of FO to 2047 is turned ON by [OJT FJ or [SET 
FI. F nLmber. whicn has turned ON. s entereo Into D9125 
t d ~ 9 1 3 2  in due order in BIN code. 
F number, which has been turned OFF by [RST F], is erasec 
from D9125 to D9132, and the contents of data registers 
succeeding the data register, where the erased F number 
was stored, are shifted to the preceding data registers. 
By executing [LED R] instruction, the contents of D9125 to 
D9132 are shifted upward by one. 

, When there are 8 annunciator detections, the 9th one is not 
stored into D9125 to D9132 even if detected. 
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All special register data is cleared by any of the power-off, latch 
clear and reset operations. The data is retained when the RUNISTOP 
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. clear execution 
Insert the circuit shown at 
right into the program and 
turn on the clear execution 
command contact to clear 
the contents of register. 

(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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11.3 Instruction List 

lnstructions used with the A2ASCPU are listed below. 
Refer to the following programming manuals for details of the instructions. 

ACPU Programming Manual (Fundamentals) 
ACPU Programming Manual (Common lnstructions) 
AnACPU Programming Manual (Dedicated lnstructions) 
AnACPU Programming Manual (AD57 instructions) 
AnACPU Programming Manual (PID Control Instructions) 

(1) Sequence instructions 

(a) Contact instruction 

I contact I LD, LDI, AND, ANI, OR, OR1 

(b) Connection instruction 

[ Connection 1 ANB ,ORB, MPS, MRD, MPP 

(c) Output instruction 

output I OUT, SET, RST, PLS, PLF 

(d) Shift instruction 

I Shift I SFT, SFTP 1 
(e) Master control instruction 

I Master control 1 MC, MCR 

(f) Termination instruction 

I Program end I FEND. END I 

(g) Other instructions 

(2) Basic instructions 

(a) Comparison instructions 

Stop 
No operation 
Page feed (page feed operation of 
printer output) 

STOP 
NOP 

NOPLF 

- - 

< > 

> 

< 

< 

Z 

16 bits 
32 bits 
16 bits 
32 bits 

LD=, AND=, OR= 
LDD=, ANDD=, ORD= 
L D o ,  AND<>, OR<> 
LDDo,  ANDD<>. ORD<> 

16 bits 
32 bits 
16 bits 
32 bits 
16 bits 
32 bits 
16 bits 
32 bits 

LD>, AND>. OR> 
LDD>, ANDD>, ORD> 
LDc=. AND<=, OR<= 
LDD<=, ANDDc=, ORDc= 
LD<, AND<, OR< 
LDD<. ANDD<, ORDc 
LD>=, AND>=, OR>= 
LDD>=, ANDD>=, ORD>= 
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(b) BIN arithmetic operation instruction 

Two types each for + and +P 
Two types each for D+ and D+P 
Two types each for - and -P 
Two types each for D- and D-P ., .P 
n* n-o 

+ Addition 

- Subtraction 

Multiplication 

I Division 

+1 Addition 

(c) BCD arithmetic operation instructions 

16 bits 
32 bits 
16 bits 
32 bits 
16 bits 
-9 L:+- 

-1 Subtraction 

(d) BCD - BIN conversion instructions 

16 bits 
32 bits 
16 bits 

16 bits 
32 bits 

I, IP 
Dl, DIP 
INC, INCP 

(e) Data transfer instructions 

.?? hits 

BIN+BCD 

BCD-BIN 

(f) Program branch instructions 

16 bits 
32 bits 
16 bits 
32 bits 

Transfer 

Change 

Undefined transfer 

Block transfer 
Repeat data block transfer 

Jump I CJ, SCJ, FMP 
Subroutine call I CALL, CALLP, RET 
Interrupt program enableldisable I El, Dl, IRET 

BCD, BCDP 
DBCD, DBCDP 
BIN, BlNP 
DBIN, DBlNP 

(g) Refresh instructions 

16 bits 
32 bits 
16 bits 
32 bits 
16 bits 
32 bits 
16 bits 
16 bits 

Link refresh I COM 
Partial refresh I SEG 

MOV, MOVP 
DMOV, DMOVP 
XCH, XCHP 
DXCH, DXCHP 
CML, CMLP 
DCML, DCMLP 
BMOV, BMOVP 
FMOV, FMOVP 
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(3) Application instructions 

(a) Logical operation instruction 

Logical product 
16 bits I Two types each for WAND and WANDP 
37 hits 1 nANn nANnP - . . . . - , -. . . . -. 

Two types each for WOR and WORP 
DOR. DORP 
Two types each for WXOR and WXORP 
DXOR, DXORP 

-- 

NOT exclusive logical 
sum 

(b) Rotation instructions 

Logical sum 

Exclusive logical sum 

16 bits I Two types each for WXNR and WXNRP 
32 bits I DXNP ~ Y M D D  

2's complement 
(reversed sign) 

16 bits 
32 bits 
16 bits 
32 bits 

(c) Shift instructions 

16 bits 

Right ward rotation 

Left ward rotation 

NEG, NEGP 

(d) Data processing instruction 

16 bits 
32 bits 
16 bits 
32 bits 

Right ward shift 

Left ward shift 

Data search 1 16 bits I SER, SERP 

ROR, RORP, RCR, RCRP 
DROR, DRORP. DRCR, DRCRP 
ROL, ROLP, RCL, RCLP 
DROL. DROLP, DRCL, DRCLP 

16 bits 
Per device 
16 bits 
Per device 

SFR, SFRP. BSFR, BSFRP 
DSFR, DSFRP 
SFL, SFLP, BSFL, BSFLP 
DSFL, DSFLP 

Bit check 

(e) FIFO instructions 

16 bits I SUM, SUMP 
32 bits I DSUM, DSUMP 

Encode 
Bit set 
Bit reset 
Dissociation 
Association 

Write 1 16 bits I FIFW, FlFWP 
Read 1 16 bits I FIFR, FlFRP 

Decode 
1 2" bits / DECO, DECOP 

(f) ASCll instructions 

16 bits 
2" bits 
16 bits 
16 bits 
16 bits 
16 bits 

ASCII conversion I ASC 
ASCII print I Two types each for PR and PRC 

SEG 
ENCO, ENCOP 
BSET, BSETP 
BRST. BRSTP 
DIS, DlSP 
UNI, UNlP 

(g) Buffer memory access instructions 

Data read 

Data write 

I word 
2 words 
I word 
2 words 

FROM. FROMP 
DFRO, DFROP 
TO, TOP 
DTO, DTOP 
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(h) FOR NEXT instruction 

I Repetition I FOR, NEXT 

(i) Display instructions 

Display I LED, DEDC 
Display reset I LEDR 

(j) Data link unit instructions 

Data read I I word I LRDP, RFRP 
Data mite I I word I LWTP, RTOP 

(k) Other instructions 

WDT reset WDT, WDTP 
Fault check 
Status latch SLT, SLTR 

STRA. STRAR 
1 bit STC, CLC 
1 bit 

(4) Dedicated instructions 

(a) Direct processing instructions 

Direct output I DOUT 
Direct set I DSET 
Direct reset I DRST 

(b) Instructions for structured program 

Circuit index qualification I IX, IXEND 
Repeat forced end I BREAK 
Subroutine call I FCALL 
Changes in error check circuit pattern I CHK, CHKEND 

(c) Data operation instructions 

I Bit test I TEST, DTEST 

(d) I10 operation instructions 

32-bit data search 
16-bit upper and lower byte exchange 
Separation of data 
Association of data 

Flip-flop control I FF 
Numerical key input from keyboard I KEY 

DSER 
SWAP 
DIS 
UNI 

(e) Real number processing instructions (BCD real number processing 
instructions) 

digits 
digits 

I COS (cosine) operation 

BSQR 
BDSQR 
BSlN 
BCOS 

TAN (tangent) operation 
SIN-' (arcsine) operation 
COS' (arccosine) operation 
TAN-1 (arctangent) operation 

BTAN 
BASIN 
BACOS 
BATAN 
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( 1 )  Real number processing instructions (Floating point real number 
processing) 

ration 

Real numbers to 16-132-bit BIN conversion 
16-132-bit BIN to real numbers conversion 
Addition 
Subtraction 
Multiplication 

( " U r n  

Exponent I EXP 
Logarithm I LOG 

INT, DINT 
FLOAT, DFLOAT 
ADD 
SUB 
MUL 

(g) Character string processing instructions 

(h) Data control instructions 

UJer l m t  control I LIMIT. DLIMIT 
D e a d c o n t r o l  BAND. DBAND 
Zone contro I Z O ~ E .  DZONE 1 

(i) Clock instructions 

Clock data read I DATERD 
Clock data write I DATEWR 
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(j) Extension file register instructions 

(k) Data link instructions 

Block number change of extension file register 
Block move of extension file register 
Block exchange of extension file register 
Direct read in units of 1 word of extension file register 
Direct read in units of 1 byte of extension file register 
Direct mite in units of 1 word of extension file register 
Direct mite in units of 1 byte of extension file register 

RSET 
BMOVR 
BXCHR 
ZRRD 
ZRRDB 
ZRWR 
ZRWRB 

(I) ADGI(S1) high speed counter module control instructions 

Reading word device data from local stations 
Writing data to word devices in local stations 
Reading data from remote I10 station special function modules 
Writing data to remote 110 station special function modules 

LRDP 
LWTP 
RFRP 
RTOP 

': These instructions cannot be used for AlSD61. 

Preset value data setting 
Set value data write for comparison and coincidence 
identification 
Present value read from CHlICH2 

(m) AJ71C24(S8) computer link module control instructions 

PVWRI, PVWRZ 

SVWRI, SVWR2 

PVRDl, PVRDP 

I Communication processing forced stop I SPCLR I 

Characters up to OOH code I Designated number of characters 
Data receive 
Communication status read 

(n) AJ71 C21 (S1 ) terminal interface module control instructions 

PR 
PRN 
INPUT 
SPBUSY 

I Data output to RS-232C (data up to OOH code) I PR2 

INPUT2 
INPUT4 

Read from the RAM memo 
Write to the RAM memory I PUT 
Communication status read I SPBUSY 
Communication processing forced stop I SPCLR 

(0) AJ71 PT32-S3 MELSECNETIMINI-S3 master module control in- 
structions 

I Key input from operation box I INPUT 
Data sendlreceive of specified number of bytes to and 
from the AJ35PTF-R2 

pR, PRN, 

MINI standard protocol module data readlwrite 
Error reset for the remote terminal module 
Communication status read 
Communication processing forced stop 

MINI 
MINIERR 
SPBUSY 
SPCLR 
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(p) PID instructions 

Control data setting I PIDINIT 
PID operations I PIDCONT 
Monitoring PID operation results at AD57(Si) I PID57 

'1: Newly created dedicated instructions for AnUCPU 

(q) AD59(S1) memory cardlcentronics interface module control in- 
structions 

(r) AD57(SI)/AD58 control instructions 

Output to printer 

Display mode setting instruction I CMODE 
Canvas screen display I CPSi 
VRAM display address change I CPS2 

Characters up to OOH code 
Designated number of 
characters 

Display condition 
setting instructions 

Specified character 
display instructions 

CRI, CR2, CCI, CC2 

Fixed character 
display instructions 

PR 

PRN 

Data read from memory card 
Data write to memory card 

Screen display control 
instruction 

Cursor control 
instructions 

GET 
PUT 

Canvas transfer 
Screen clear 
VRAM clear 
Scroll upldown 
Cursor display 
Cursor delete 
Cursor setting 

I Space display 
Specified column clear instruction 
ASCII code conversion instructions of display character 
ctrinn 

CMOV 
CLS 
CLV 
CSCRU, CSCRD 
CONI, CON2 
COFF 
LOCATE 

ClNSP 
CINCLR 

GET 
PUT 
STAT 

VRAM data control 
instructions 

VRAM data read 
VRAM data write 

Display condition read instruction 
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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 
Device 
Name 

PClAT (IBM) 

Software Package Name 

Before SW2[ ][ ] type 

SW3-HGPA 

Before SW2[ I[ ] type 

SWOIX-GPPAE 

MELSEC-MEDOC 

. A6WU which has an 'E' 
mark on the name plate. 

A6WU which does not 
have an 'D' mark on the 
name plate. 

Comp- 
ltlbtllly 

Usable 

Unus- 
able 

Usable 

Unus- 
able - 

Usable 

Usable 

Usable 
- 
Unus- 
able 

Within the device range of 
MACPU(S1) I 

Usable Range 

Within the device range of 
A3HCPU I A3H 

PC Type set  at Start Up 

Within the device range of 
A3HCPU I 

Within the device range of 
MACPU(S1) I 
Within the device range of 
MACPU(S1) I 
Within the device range of 
A3HCPU I 
Within the device range of 
A3HCPU 

APP - 1 
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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 AISCPU with the A2ASCPU. 

All sequence programs for the AlSCPU are compatible with the I A2ASCPU. 

2.1 Instructions of Different Specifications 

This section describes how to change a sequence program to use instructions 
of different s~ecifications. Instructions not included herein basicallv need 
not be changed. 

(1) CHK instruction . . . . . . . . . . . .  This instruction must be changed when 
the A1 SCPU is to be used in the re- 

tnversion ot dev~ce OUIDUIS fresh mode. 

,lo ON 3-$ 
OFF 

(2) DIIEI instructions . . . . . . . . . . These instructions must be changed 
when the special relay M9053 is 
turned ON. 

When the M9053 is ON, link refresh is enabled (El) or disabled (Dl). 
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) LEDAILEDB instructions 

(4) SUB and SUBP instructions . . . . . . incompatible with the A~ASCPU.  

Since the A2ASCPU cannot store microcomputer programs, the SUB 
instruction cannot be used. 

APP - 2 
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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. 

M9010 . . . . . . . .Turned ON when an operation error occurs during execu- 
tion, and turned OFF when the error is eliminated. . M9053 . . . . . . . .Enables the El instruction for link refreshlinterrupt pro- 
gram, and disables the Dl instruction for link refreshlinter- 
rupt program. 

D9010 . . . . . . . .Stores the step number at which an error has occurred. 
(The step number will be updated every time an error 
occurs.) 

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. 

The following parameters are not processed according to the settings in the 
existing CPU. 

Microcomputer program 
capacity 

Module type registration by 
110 allocation 

. Watchdog timer setting . . . .The set time is ignored, and this parameter is 
treated as 200 msec. 

The microcomputer program area of the A2ASCPU is dedicated to the SFC. if a 
microcomputer program utility package is stored in the microcomputer program area of 
the existing CPU, a 'parameter error' occurs. 

When the existing system uses an AD57, an AD57-Sl and an AD58, a SW[ 1-AD57P 
utility package is stored in the microcomputer program area. Because the A2ASCPU 
has no microcomputer program area, it cannot store the utility package. 
To make use of this utility package function, the A2ASCPU 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 I10 allocation. 

. Interrupt counter setting . . .The interrupt counter set in the AlSCPU is 
ignored, and the interrupt counter is treated as 
a normal one on the sequence program. 
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2.4 110 Control System 

For the I10 control system, the A2ASCPU adopts the refresh mode (partial 
direct 110 according to instructions), which is different from that for the 
AISCPU. 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 SETIRST instructions 

Use the following program to allow the A2ASCPU to execute pulse 
output to external devices on the SETJRST instructions processed by 
the AISCPU in the direct mode. 

A1 SCPU direct mode A2ASCPU 

(b) When using dedicated 
instructions for the 
A2ASCPU 

xo 
1 I I SET Y10 

LEDA DSET 

LEDR 

POINT] 

Also when a special function module, such as the AD61 (Sl) high 
speed counter module, is mounted, use the above program to give out 
pulse signals to it. 

APP -4 
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2.5 Microcomputer Programs 

Since the A2ASCPU adopts no microcomputer mode, it cannot use the utility 
software packages and user-prepared microcomputer programs used for the 
AISCPU. (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[ 1-AD57P ......... AnACPU Programming Manual (AD57) 
(usable for creating campus 
and character generators) 

(2) SW[ 1-UTLP-FNO ...... AnACPU Programming Manual (Dedicated In- 
structions) 

(3) SW[ 1-UTLP-PID ...... AnACPU Programming Manual (PID) 

2.6 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. 

...................... 

(1) 2-5 
Maln sequence 

An Intsrrup- .., 
tlon occurs. ' ! ...................... 

(2) r z 5  ...................... lntsrrupt program 

...................... 

An Inferrup- 1.- 
flon occura. i r d  Z=O 

...................... 1 : I 1  
MOV K ~ O  z (2) ri:o i ...................... 
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APPENDIX 3 OUTSIDE DIMENSIONS 

3.1 A2ASCPU(Sl) Module 

3.2 A1 561 PIAlS62PIAlS63P Power Supply Module 

~ A Z A S C P U  (Q) 
RUN 0 LC 

54.5 (2.15) 

Unit mm (in) 

I 
54.5 (2.15) 

U ~ t :  mm (in) 
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3 3  Main Base Units 

3.3.1 A1S32B main base unit 

n n I  n n nln n l  
I unit: mm (in) 

3.3.2 A1S33B main base unn 4-mounting bcrews 

/ 

I 
4 255 (10.04) 

n n n 28 (1.10 n 
Unit: mm (in) 
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3.3.3 AlS35B main base unn 

Unit: mm (in) 

3.3.4 AlS38B main base u n l  

Unit: mm (in) 

APP -8 
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3.4 Extension Base Units 

3.4.1 AlS65B extension base unit 

Unit: mm (in) 

3.4.2 AlS68B extension base unit 

Unn: mm (in) 
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3.4.3 AlS52B extension base unl  

f 

nnm n nln n l  

3.4.4 AlS55B extension base unit 
Unit: mm (in) 

Unit: mm (in) 
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3.4.5 AlS58B extension base unit mounting screws 

3.4.6 AlS65BSl  extension base unit 

Unit: mm (in) 0 

Unit: mm (in) 
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3.4.7 AlS68BSl extension base unit 

Unit: mm (in) 

3.4.8 AlS52BSl extension base unit 

r 

Unit: mm (in) 
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3.4.9 AlS55ES1 extension base unit 

4-mounting screws 
/T 

Unit: rnm (in) 

3.4.10 AlS58BSl extension base unit 

Unit: rnm (in) 
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3.5 InputlOutput Modules 

3.5.1 Terminal base connecting type 

6.5 (0.26) 93.6 (3.69) 

3.5.2 40-pin connector type 

(1) 32-inputloutput module 

Unit: mm (in) 

1 34.5 (1.36) 4 
Unit: mrn (in) 
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(2) 64-inputloutput module 

3.5.3 37-pin D subconnector type 324nputloutput module 

34.5 (1.36) 4 

Unit: mm (in) 

Unit: mm (in) 
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3.5.4 Dynamic I10 module 

- 
Unit: rnrn (in) 
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3.6 Dummy Module, Blank Cover 

3.6.1 AlSGGO blank cover 

3.6.2 AlSG62 dummy module 

, 34.5 (1.36) 4 

Unit: mm (in) 

, 34.5 (1.36) 4 
Unit: mm (in) 
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3.7 Memory Cassette (A2SMCA-[ 1) 

Unit: mm (inch) 

3.8 A2SWA-28P Memory Write Adaptor 

Unit: mm (inch) 
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3.9 40-pin Connectors 

3.9.1 A6CON1 soldering-type w i n  connector, A6CON2 crimpcontact-type w i n  connector 

I 
I I 

Y 14 10.55h less 

72.72 (2.86) I 

Unit: rnrn (Inch) 

pressuredisplacement-type w i n  connector 

Unit: rnrn (Inch) 

APP - 19 



APPENDICES 
MELSEC-A 

3.10 37-pin D sub-connectors 

3.10.1 AGCONlE soldering type 37pin D subconnector 
A6CON2E crimpumtact-type 37pin D subconnector 

Unit: mm (inch) 

3.10.2 A6CON3E pressure-displacement-type 37pin D subconnector 

Unit: mm (inch) 

APP - 20 



 IMPORTANT^ 
(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 following 
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. 





When exported from Japan, this manual does not require application to the L 

Mininv of International Trade and lndustnlfor service transaction permission. 

I6 (NA) 66455-8 (9501) MEE Printed in Japan Specifications subject to change without notice. 
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