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INTRODUCTION 

Thank you for choosing the Mitsubishi MELSEC-A Series of General Purpose Programmable 
Controllers. 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. INTRODUCTION /MELSEC-/ 
1. INTRODUCTION 

This manual gives the functions, handling, etc. of the A3NCPU 
general-purpose Programmable Controller (referred to as 
"ANCPU"). 

The ANCPU has been improved in a number of performances and 
functions as compared to the conventional AI, A2, A3CPU 
(referred to as "ACPU''). 
Any sequence program written by the ACPU may be used with the 
ANCPU. 
The features of the ANCPU are given on the next page. 

In this manual, the peripheral indicates any of the AGGPP, AGPHP, 
AGHGP and A7PU, and individual peripherals are represented as 
indicated below: 

r - - - - - - - - - - - - - - - - - - - - - ~  

i AGGPP - GPP 
AGPHP - PHP: 

i AGHGP - HGPi 
i A7PU - PU . . . . . . . . . . . . . . . . . . . . . . .  

1-1 
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1. INTRODUCTION /MELSEC-A 

scan time 

Constant scan 

1.1 Features 

62msec ' 70msec 40msec 

80msec - _  80msec 80msec - -  - -  - -  - -  

(1) 1/0 control mode switching 

set value 

I/O control may be set in either of the three ways: 
1)  Input in direct mode, output in direct mode 
2) Input in I/O image refresh mode, output in direct mode 
3) Input in 110 image refresh mode, output in I/O image refresh 

mode 

Direct mode: 

Transfers ON/OFF data every time a corresponding instruc- 
tion is executed. 

Pulse signals can therefore be output to the external device 
during one scan. 

I/O image refresh mode (referred to as "refresh mode"): 

Transfers ON/OFF data after the END instruction is executed. 

The program can therefore be executed without its condi- 
tions changing during each scan. 

Further, the processing speed is higher than in direct mode. 

(2) Constant scan function 

Executes the sequence program at the specified intervals. 
Normally the program scan time depends on the instructions 
and programs executed. 
The constant scan function allows the program to be executed 
at specified intervals. 

I 

(3) Clock function 

The real-time clock allows transfer of the year, month, day, 
hour, minute, second and day of the week. 

By switching on special relay M9027, the LED on the CPU front 
panel indicates the month, day, hour, minute and second. 

1-2 
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1. INTRODUCTION /MELSEC-A 
(4) Online I/O module loading/unloadirlg 

Normally, the I/O module elements may be damaged if the 
module is loaded or unloaded with power on. 

In this system any I/O module can be loaded or unloaded with 
power on. 

In addition, I/O module loadinglunloading is allowed during 
PC CPU operation processing by setting the given data to the 
special register (D9094) and special relay (M9094). 

(5) Compatibility with ACPU programs 

Any sequence program written by the ACPU may be used with 
the ANCPU with the exception of the following instructions 
which differ in specifications: 

c - - - - - - - - - q  

1) CHI( 
i 2) SEG : 
: 3) El : 
; 4) DI i 
i 5) PR i 
i 6) CHG : 
- - - - - - * I - - -  

(6) Instruction processing speed 

The processing speed of the A3NCPU is 10 to 20% higher than 
that of the A3CPU. 

1-3 
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2. SYSTEM CONFIGURATION /MELSEC-A 

~ 

2. SYSTEM CONFIGURATION 

E 

2.1 Overall Configuration 

I 

Memory 'II!-"17. cassette(A3N MCA-:: 1,: 11) A~NCPU( p2 1 / ~ 2  1 ) 

0. 

c1 

Main base(A3L:;B) Power supply module(A6[:1P) Fuse(GTH-4) 

- 
Extension base(A6i::B) 

II IC-RAM(4KRAM) 

ir 

I +  7 

Battery(A6BAT) 

A I I  - 
I 
ension cable(AC[I::::B) 

?3 

c= 

a 

Extension cable(ACL1Z1:B) 

8 

Extension base(A5:T:B) 

I I 
Input rnodule(AX[: I[ 1,;) - I 
- I 

Output modu le(AY: :;!: ;) Fuse 

7 

I Special function module L - 
Link module 

I I I 
Output module(AY[ ::: 11) Fuse 

2-1 
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2. SYSTEM CONFIGURATION /MELSEC-A 

cassette(J-I) 

I1 

AC30R4 cable r 

fl fl 
system disk system disk 

plasma handy 
programmer 

SW[:IGP-GPPA 
system disk 

AC30R2 
RS232C 
cable 

user disk 

intelligent cleaning disk 

composite 

I 

Audio 
cassette 
recorder 

writer 

Printers 
KGPR, 
KGPR-K, 

GT-10, 
general- 
purpose 
printer 

2-2 
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2. SYSTEM CONFIGURATION /MELSEC-A 
2.2 System Equipment 

Table 2.1 show the system equipment consisting of various 
modules and units which can be used. 

M station: Master station, L station: Local station, R station: Remote station 
0: Indicates that it is usable. 

Applicable Svstem I .. 
Coa: Y c ,- - 

b Remarks 
a n 

V 

t l  

s 
Description Occupied 

Points Module Type 

I I 

Program capacity: 30K steps, 
I/O Doints: 2048 

3 
T: 256 
C: 256, D: 1024 CPU module Memory cassette to be 

arranged separately. I For coaxial data link I A3NCPUR2ll (Master, local selectable) 

For optical data link I A3NCPUP2ll (Master, local selectable) 31 
I A3NMCA-0 1 Without IC-RAM memory I 

I A3NMCA-2 I With IC-RAM memory 16K 
bytes I 0 With two memon, 

sockets 

0 A3NMAC-0 can be 
loaded with IC. 

3 RAM or EP-ROM 
memory. 

can be loaded with 
only EP-ROM 
memory. 

0 A3NMCA-2 to  -4 

With IC-RAM 1 A3NMCA-4 I bytes 

1 A3NMCA-8 I With IC-RAM memory 64K 
bytes 1 Memory 

cassette 

With IC-RAM memory 128K 1 A3NMCA-16 I bytes 
I I I 

With IC-RAM memory 192K I 1 A3NMCA-24 1 bytes 

With IC-RAM memory 320K I A3NMCA-40 I bytes 

vlemory - 

I AX10 I 16 points, 100-120V AC I 16 
- - ~ ~  

AX11 32 points, 100-12OV AC 32 

AX20 16 points, 200-240V AC 16 

I AX21 I 32 points, 200-240V AC I 32 

AX40 16 points, 12/24V DC 16 

AX41 32 points, 12/24V DC 32 
Input module 

32 points, 12l24V DC, fast 
sponse type 1 AX41-S1 1 

I I 

AX42 64 points, 12124V DC 64 

I 64 
64 points, 1U24V DC, fast re- 
sponse type I AX42-S1 I 

Table 2.1 List of Equipment (Continue) 

2-3 
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2. SYSTEM CONFIGURATION /MELSEC-A 

Input module 

AX50 16 points, 48V AC 16 

16 points, 48V DC, sinklsource 
selectable 16 I AX5041 1 

I AX60 I 16 points, 100/110/125V DC I 16 

16 points, 100/110/125 DC, sink/ 
source selectable 16 1 AXGO-Sl I 

I I 

AX70 16 points for sensor 16 

I AX71 1 32 Doints for sensor I 32 

licable stem 

Remarks 

ESZI indicates 
source loading. 
The other modules are 
of sink loading with 
the exception of the 
4X5O-Sl and AXGO-S1 
which may be used as 
both a sink and a 
source loading 
nodule. 

Table 2.1 List of Equipment (continue) 

POINT 1 
(1) The maximum parameter setting range of the memory 

cassette A3NMCA-16 is 96K bytes. The unused mem- 
ory area of this memory cassette may be used as 
extension file registers by using the SW GHP- 

(2) The maximum parameter setting range of the memory 
cassettes A3NMCA-24 and 40 is 144K bytes. The 
unused memory area of these memory cassettes may 
be used as extension file registers by using the SW [I: 

(3) Any conventional memory cassette A3MCA-[:1 may be 

UTLPC-FN 1. 

GHP-UTLPC-FN1 . 

used. 

2-4 
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2. SYSTEM CONFIGURATION /MELSEC=A 
i tem 

I I- 
+. 

occupied 4 
Points E 

Description 
0 
P 
Q) 
U 
E 

Module Remarks 

I I 

16 points, relay contact 16 AYlO Z Z E l  indicates 
source loading. 

16 points, relay contact, for in- 
dependent contact output 

16 points, relay contact, with 
surge suppression 

AY 1 OA 

AY11 

16 points, relay contact, for in- 
dependent contact output, with 
surge suppression 

A Y I I A  

AY11E I l6 I 16 points, relay contact, (with 
fuse) 

AY13 32 points, relay contact I 32 1 

I 32 I 32 points, relay contact, (with 
fuse) AY13E 

AY22 
~~~ ~ ~ ~ 

16 points, triac for 2A (with 
fuse) 

The other modules art 
of sink loading. 
The short and over 
heat protection func 
tions of the AYGOEP, 
AYBOEP, AY81EP, 
AY82EP are as fol 
lows: 

1 Short protection function 

Protects the transisto 
from overcurrent dur 
to external wiring 
short, etc. 

AY23 I 32 I 32 points, triac for 0.6A (with 
fuse) 

I l6 I 16 points, 12/24V DC transistor 
for 0.1A AY40 

AY40A 
output 
module 

16 points 12/24V DC transistor 
for independent contact output, 

I 32 I 32 points, 12/24V DC transistor 
output for O.1A AY41 

AY42 

I Overheat protection function 

Protects the transisto 
from abnormally higt 
temperature due t( 
any external factor. 

64 points, 12/24V DC transistor 
for 0.1A 

AY42-SI 64 points, 12/24V DC transis- 
tor, 0.1A fast response type 64 

16 points, 12/24V DC transistor 
for 0.5A (with fuse) 

32 points, 12/24V DC transistor 
for 0.5A (with fuse) 

AY50 

AY51 

AY60 16 points, 12/24/48V DC transis- 
tor for 2A (with fuse) 

16 points, 12/24/48V DC transis- 
tor, 2A (6.4Ncornmon) 

Table 2.1 List of Equipment  (Continue) 

L-d 
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2. SYSTEM CONFIGURATION / I  - 

Module 

output 
module 

Dynamic 
combined 110 

module 

TY Pe 

AY70 

A w l  

A42XY 

~~ ~ 

Description 

L6 points (5/12V DC) for l T L ,  
,MOS 

32 points (5/12V DC) for TTL, 
CMOS 

16 points, 12/24/48V DC transis- 
tor for 0.5A (with fuse; 

32 points, 12/24V DC transistor 
for 0.5A 

32 points, 12/24V DC transistor 
for 0.8A with short and over- 
heat protection functions 

64 points, 12/24V DC transistor 
for 0.1A with short and over- 
heat protection functions 

64 inputs, 64 outputs 
Dynamic scanning mode 

Occupied 
Points 

~ 

16 

32 

64 

Applicable System 

Coal 

Table 2.1 List of Equipment (Continue) 

~ELSEC-A 

Remarks 

:k*..1'1 indicates 
source loading. 

I/O are processed with 
scanning made in 

3 groups of 8 points in- 
dependently of the 
CPU module. 

2-6 
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2. SYSTEM CONFIGURATION /MELSEC-A 

Module 

Positioning 

High-speed 
counter 

N D  converter 

D/A converter 

AID. DIA 
converter 

~ 

D i s p I a y 
Control 

Memory card 
Centronics 
interface 

Voice output 

AD7 1 

AD72 

AD61 

AD61S1 

A68AD(S3) 

A62DA(S 1 ) 

A84AD 

AD57S1 

AD58 

AD59 

A1 1VC 

Occupied 
Points Description 

For positioning control 
Pulse chain output, 2 axes (in- 
dependent, simultaneous 2 
axes, linear interpolation) 

32 

For positioning control 
Analog voltage output (0 to  k 
IOOV DC) 
2 axes (independent, simul- 
taneous 2 axes, linear inter- 
polation) 

Binary 24 bits, 1/2 phase input, 
reversible counter 32 
50KPPS. 2 channels 

48 

Binary 24 bits, 1/2 phase input, 
reversible counter 
1 phase---lOKPPS, 2 phases... 32 

2 channels 
... 7KPPS 

4 to  20mAIO to f 1OV 
Analog input 12 bits, 8 channels 

4 to  20rnAIO to & 1OV 
Analog output 12 bits, 2 chan- 

4 to 20mAIO to f 1OV 
Analog I/O 15 bits, 4 channels 

CRT display, semigraphic 
Color/monochrome selectable : LCD display, semigraphic 

32K bytes memory, battery 
backed 
May be connected with any 32 
printer conforming to  Centro- 
nics Standards. 

Messages can be recordedhe- 
played on max. 60 channels. 
1, 2, 4 or 8 seconds may be 
selected per channel. 
To ta l  r e c o r d i n g  t i m e  64 
seconds. 

16 

Table 2.1 List of Equipment (Continue] 

POINT I 
(1) The software package SWO-AD57P cannot be used 

with the A3NCPU. 
The SWLIjGP-AD57P must be used to start up the 
A3NCPU which is used with the AD57S1 or AD58. 

(2) The software package SWLII-GHP-UTLPC-PID must be 
used with the ABNCPU, not the SWOC-UTLP-PID. 

2-7 
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2. SYSTEM CONFIGURATION /MELSEC-A 
istern Applicable 

Occupied 
Points 

Module Description Remarks 

For master or local station 
Program capacity: 30K steps 
Number of inputs/outputs: 
2048 

43NCPUR2’ 

For master or local station 
Program capacity: 14K steps 
Number of inputs/outputs: 512 

For master or local station 
Program capacity: 6K steps 
Number of inputsloutputs: 256 

42NCPUR2’ 

A1 NCPU 
R2 1 

Coaxial data 
link For local station 

Program capacity: 7K steps 
Number of inputs/outputs: 336 

For remote I/O station 

AOJ2CPU 
R23 

AJ72R25 

AOJ2CPU 
R25 For remote 110 station 

For tier 3 master station in 
three-tier system 32 

Only one module may 
be used with one local 
station. 

AJ71 R22 

A3NCPU 
P2 1 

For master or local station 
Program capacity: 30K steps 
Number of inputs/outputs: 
2048 

For master or local station 
Program capacity: 14K steps 
Number of inputs/outputs: 512 

A2NCPU 
P2 1 

41 NCPUP21 
For master or local station 
Program capacity: 6K steps 
Number of inputsloutputs: 256 

Optical data 
link 

~~ __ 

For local station 
Program capacity: 7K steps 
Number of innuts/outDuts: 336 

AOJ2CPU 
P23 

AJ72P25 For remote I10 station 

AOJ2CPU 
P25 For remote I/O station - 

32 For tier 3 master station in 
three-tier system 

3nly one module may 
38 used with one local 
station. 

AJ71 P22 

Table 2.1 List of Equipment (Continue) 
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2. SYSTEM CONFIGURATION /MELSEC-A 
tical 
I link 
E E $  
0 .e 
l n X E  
J K V  

- 

5 % ; ; "  

3 

3 

3 o c  

3 o c  

stem 

1 

: 
0 

0 

0 

Applicable 

computer in the fixed format. 
Transmission speed: 300BPS to 
19.2KBPS 
One RS-232C, one RS-422 chan- 

32 

Multidropped with max. 8 slave 
stations to make bit data 
transfer. 
For multidrop link master sta- 32 

For specifying interrupt prog- 
ram execution. (16 interrupt in- 
puts) 

32 

Description Occupied 
Points Module TY Pe Remarks 

Communicates data with the I 
Computer 

link module 4J71C24S3 

nels I 
Allows max. 8 multitaskings of 
GPC-BASIC programs for data 
transfer between the PC and 
computer and control status 
monitoring. 
Data communication with the 
computer in free format. Two 
RS-232C. two RS-422 channels. 

Up to two of any mod- 
ules may be used with 
m e  CPU. 

Intelligent 
communication 

module 
AD51 E 48 

AJ71C22 
tion. 
Transmission speed: 38.4KBPS 
One RS-422 channel Multidrop data 

link module 
and units AOJ2C25 For multidrop link remote If0 - 

station I 
For multidrop link local station 
(May be used as the computer 
link or multidrop link master 
station in an AOJ2CPU system) 

AOJ2C214 64 

Dnly one module may 
be used with one CPU. Interrupt module A161 

AG62 With 16 simulation 
switches Dummy module Number of 

set points 

16 

16, 32, 48 or 64 points may be 
selected. 

Dustproof cover for use in 
vacant slot Blank cover AG60 

Table 2.1 List of Equipment (Continue) 

2-9 
IB (NA) 66161 



Remarks 

Must not be used on 
nain base unit. - 

A66P 
For USI 

24V DC 1.2A in I/O 
slot ''yp" 

base unit 

A58B Can accommodate 8 110 mod- 
ules. 

A6SW16 

A6SW32 
Simulation 

switch 
16 points simulation switch 

32 points simulation switch 

2. SYSTEM CONFIGURATION /MELSEC-/ 

stem Applicable . .  - 
Eoai 

Occupied 
Points Description 

Power supply 
module 

16 

Can accommodate 8 110 mod- I '38' I ules. 

Main 1 Can accommodate 5 I10 mod- 
base unit A35B I ules. 

Can accommodate 2 110 mod- I '32' I ules. 
Without extension 
connector. 

Requires power supp- 
ly module. 

Must not be used with 
the A61P, A62P. A63P, 
A65P. 

Used with an input 
module. 

Can accommodate 8 I10 mod- I '68' I ules. 
lase unit 

Can accommodate 5 110 mod- 
Extension I A65B I ules. 

Can accommodate 5 110 mod- I '55' 1 ules. 
I I 

ACO6B 1600mm long1 

base units 
Extension 

cable 

I AC3OB I3000mm long1 

1 For AY22 I HPdOK 1 Plug type 7A 

1 For AY23 I HP-32 I Plug type 3.2A 

Plug type 2A 
I I 

_I u I  For AY60 I MP-32 I Plug type 3.2A 

I For AY6OE I MP-50 I Plug type 5A 

I For power I GTH-4 I Cartridge type 4A 
supply 

Table 2.1 List of Equipment 

2-1 0 
IB (NA) 



2. SYSTEM CONFIGURATION /MELSEC-A 
Unit 

Programming 
unit with CRT 

Description 

Intelligent GPP 

SWO-GPPU User disk (3.5 inch, formattedl 

Type 

AGHGPE 

Remarks 

0 Programming unit with LCD 
0 Equipped with FDD, printer interface and memory card interface 

functions. 

Programming 
unit with LCD 

Handy graphic 
programmer 

SWLII-HGPKEE 

SWO-GPPU 

K series system disk 

User disk (3.5 inch, formatted) 

Type 

AGPHPE 

~~ ~ ~ 

Remarks 

0 Programming unit with plasma display 
‘3 Equipped with FDD, printer interface and memory card interface 

functions. 
Programming 

init  with plasma 
display p~~~~~~~~ 

SW:~IGP-GPPKEE 

SWO-GPPU 

K series system disk 

User disk (3.5 inch, formatted) 

Remarks 

3 Consists of the following models: 

I i) Programming unit with CRT 
0 Equipped with ROM writer, FDD and printer interface functions. I AGGPPE I 

AGGPPE-SET I SWGP-GPPAEE I A series system disk I 
I SWGP-GPPKEE I K series system disk I 

Cable for connection of CPU and AGGPP 
3m/9.&lh length I AC30R4 I 

Composite 
video cable AClOMD :able for connection of GPP and expanded monitor display. lm/3.28ft length. 

3 Consists of the following models: 

SWI~:-HGPAEE I A series system disk I A6H G PE-SET 

Cable for connection of CPU and AGHGP 
3mB.84ft length AC30R4 I 

3 Consists of the following models: 

I SN:GP-GPPAEE I A series system disk I AGPHPE-SET 

Cable for connection of CPU and AGPHP 
3d9.84ft length I AC30R4 I 

RS-422 cable Common to 

AC30R4 3m/9.84ft length 

30ml98.4R length 
:able for connection of CPU and AGGPP/AGHGP/AGPHP 

Jser disk (3.5 inch, formatted) for storing programs 

AC300R4 

SWO-GPPU 
programming 

and LCD 
SWO-FDC leaning disk for disk drive I Cleaning disk 

Table 2.2 Peripheral Device List (Continue) 

2-1 1 
IB INAl 66161-A 



2. SYSTEM CONFIGURATION / M  EL SEC-A 

Description 

Printer 

Unit Type Remarks 

KGPRE 

K7PRE 
0 For print out of program ladder diagrams and lists. 

Printer 

AC30R2 RS-232C 
cable 

Printer KGPR-Y 
paper 

Programming 
unit 

Cable for connection of AGGPP/AGPHP/AGHGP and printer. 3m19.84ft length. 

Paper for KGPRE. 9 inch. Available in units of 2000. 

P-ROM writer 
unit 

P-ROM 
writer unit 

RS-422 
cable 

AGWU 

AC30R4 
AC300R4 

0 Used to store programs onto ROM and read programs from ROM to the CPU. 
0 Connected to the CPU directly or via the AC30R4 cable. 

Cable for connection of CPU and AGWU. 3m(9.84ft)/30m(98.4ft) length. 

Ink K6PR ribbon (K) 1 KGPR-R IReplacement ink ribbon for AGPRE 

0 Connected to the CPU directly or via cable to read and write programs. 

0 The A7PU is sumlied with a cable for connection of the A7PU and audio 
Equipped with MT function. I A7PU 1 Programming 

unit 
I I cassette recorder: 

I $:::A I Cable for connection of CPU and A7PU. 3m(3.84ft)/30rn(98.4ft) length. RS-422 
cable 

Table 2.2 Peripheral Device List 

POINT 

The following GPPIHGP system disks and ROM writer unit 
can be used with the ANCPU: 
(1) A6Gpp ........... SW3-GPPA, SW[ I IGP-GPPA 
(2) A6HGP SW3-GHPA 
(3) A6WU ........... Version with "H" indicated on the left 

of the date of manufacture in the 
name plate. 

.......... 

AGWU 

DATE H702AC - 
t 

Date of manufacture 

L- I L  
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2. SYSTEM CONFIGURATION /MELSEC-A 
2.3 General Description of System Configuration 

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

The ANCPU may be used in the following system configurations. 

The system configuration, number of I/O points, I/O assignment, 
etc. for an independent system are described on the next page. 

(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) Data link system .....-.... System which allows data com- 
munication between a network of 
programmable controllers and I/O 
modules at  remote locations. 

(3) Computer link system-.. System to make data transfer be- 
tween the ANCPU and computer 
(such as personal computer) using 
t h e  c o m p u t e r  l i n k  m o d u l e  
(AJ71 C24S3, AD51 E, etc). 

(4) Combined system........ System which combines the data link 
system and computer link system. 



2. SYSTEM CONFIGURATION /MELSEC-A 

System configuration 

Maximum number of 
extension stages 

Maximum number of 
loaded I/O modules 

Maximum number of 
I/O points 

Basic baselextension 
base types 

Extension cable types 

Restrictions 

Assignment of 
110 numbers 

 bas^ baa? IA358, A3881 

Extension base lA58B1 

16 17 18 19 20 1211 1221 (231 
17.7 -7 R7 

100 110 120 130 140 1501 iM)I 1701 

-aa 10F 11F 
12F 13F 14F 15FI i 5 F ' 1 7 F 1  

_ V L V l V J  
I 

32 33 34 35 36 37 38 39 

200 210 220 230 240 250 260 270 

to 10 io I" to 10 I O  I O  

20F 21F 2PF 23F 24F 25F 26F 27F 
- 

I 

48 49 50 51 52 53 54 55 

300 310 320 330 340 350 360 370 

io 10 10 10 IO to 10 10 

30F 31F 32F 33F 34F 35F 36F 37F 
- 

I *  

(In this case, each slot is loaded with 16-point unit.) 

1 ' Power SYPPl" ""lt 

56 57 58 59 GO 51 62 53 

380 390 3A0 380 3CO 300 3E0 3FO 

to  to to to to to I O  to 

38F 39F 3AF 3BF 3CF 3DF 3EF 3FF -40 

7 

64 

2048 

A32B, A35B, A38BlA65B, A68B. A55B, A58B 

ACOGB, AC12B, AC3OB 

1) An extension base cannot be connected to an A32B main base. (No extension connect0 
on the A32B) 

2) When the extension base A55B or A58B is used, 5V DC is supplied from the powel 
supply unit of the main base. Therefore, before using the above indicated extensior 
base, examine wether the base can be used or not, referring to Section 5.1.2 and Sectior 
6.2.2. 

:3) The extension cable may be used for distances up to 6.6m (21.65ft). 

'1) Assign I/O numbers in order of the stage setting numbers of extension bases withou 
regard to the connection order of extension cables. 

:2) Assign I/O numbers on the assumption that the main base and extension base have t 
slots each. Therefore, assign 16 pointslslot to the slot with dotted line the extensior 
base on the assumption that the A35B has 3 more slots (48 points). 

:3) Assign 16 points to an empty slot. 
:4) When the setting of extension stages has been omitted, make assignment on thc 

assumption that 16 points are occupied per slot for all the number of stages X 8 slots, 
IS) For items (2) and (41, the assignment can be changed according to Section 4.6.: 

"Assignment of I/O numbers". 

2-1 4 
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3. GENERAL SPECIFICATIONS /MELSEC-A 

* 
Conforms to JIS C 0911 

3. GENERAL SPECIFICATIONS 

- 0.075mm 
10 to 55Hz (0.003inch) 10 times 

Table 3.1 shows the common specifications of various modules 
used. 

55 to 150Hz 

Item 

Operating ambient 
temperature 

- *(I octavehninute) 1G 

Storage ambient 
temperature 

Operating ambient 
humidity 

Storage ambient 
humidity 

Vibration resistance 

Shock resistance 

Noise durability 

Dielectric withstand 
voltage 

Insulation resistance 

Grounding 

Operating ambience 

Cooling method 

Specifications 

0 to 55°C 

-20 to 75°C 

10 to 90%RH, non-condensing 

10 to 90%RH, non-condensing 

I Frequency I Acceleration I Amplitude Sweep Count 

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

1500V AC for 1 minute across AC external terminals and ground 
500V AC for 1 minute across DC external terminals and ground 

5MQ or larger by 500V DC insulation resistance tester across 
AC external terminals and ground 

Class 3 grounding; grounding is not required when it is impossible. 

Free of corrosive gases. Dust should be minimal. 

Self-cooling 

Table 3.1 General Specifications 

One octave marked * indicates a change from the initial frequency to double or 
half frequency. For example, any of the changes from 10Hz to 20Hz. from 20Hz to 
40Hz, from 40Hz to 20H2, and 20Hz to 10Hz are referred to as one octave. 

Note: * JIS: Japanese Industrial Standard 

3- 1 
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1 A 

ASNCPU 

4. CPU MODULE /MELSEC-A 

Refer to 

4. CPU MODULE 

4.1 Specifications 

Refresh/direct mode selected 

Language dedicated to  sequence control 

4.3 

~ ~~ 

10 to 2000 

Up to the capacity of the memory cassette loaded 

4.7 

4.8 

Repeated operation (using stored program) I 4.2 Control system 

I/O control method 

Programming language 

1 Sequence instruction 
tails, set 
the Prog 
ramming 
Manual. 

4.5 Direct mode: 1.0 to 2.3 
Refresh mode: 1.0 

~~~~~~o~~ I Basic instruction 

Application instruction 

rocessing speed (sequence instruction) 
( p sedstep) 

UO points 2048 I 4.6 

Watch dog timer (WDT) (msec) 

Memory capacity 

Main sequence program 
(step) Max. 30K I -  

Program Subsequence program 
capacity (step) Max. 30K - 

Max. 58K - 
~ 

Microcomputer program 
(byte) 

Internal relay (M) (point) I I 1000 (MO to 999) 

The number of Ms 4- Ls + Ss = 2048 
(set in parameters) I Latch relay (L) (point) 

Number of step relays (S) (point) 0 (Defaults to  no value) 

1024 (BO to 3FF) 

256 

Link relay (B) (point) 

Number of points 

100ms timer: settina time 0.1 to 3276.7sec I I 4.9 

Timer 

lOOms retentive timer: depending on setting 
lOms timer: setting-time 0.01 to 327.67sec 

(setting time 0.1 to 3276.7sec) 
Set in parameters I Specifications 

Number of points 256 

Counter 
Specifications 

Normal counter: setting range 1 to 32767 (CO to 255) 
Counter for interrupt program: setting range 1 to 32767 
LCounters  used in interrupt programs 

Table 4.1 Performance List (Continue) 

4- 1 
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4. CPU MODULE /MELSEC-A 

Self-diagnostic functions 

Data register (D) (points) 

Link register (W) (points) 

1024 (DO to 1023) 

1024 (WO to 3FF) 

Watch dog error monitor (watch dog timer 200ms) 
Memory error detection, CPU error detection, I/O error detection, 

battery error detection, etc. 

Annunciator (F) (points) I 256 (FO to 255) 

Weight kg (Ib) 

File register (R) (points) I Max. 8192 (RO to 8191) 

0.65 (1.43) 

Accumulator (A) (points) 

Index register (V, 2) (points) 

2 (AO, A I )  

2 (V. Z) 

Pointer (P) (points) I 256 (PO to 255) 

Pointer for interruption (I) (points) I 32 (IO to 31) 

Special relay (MI (points) 

Special register (D) (points) 

256 (M9000 to 9255) 

256 (D9000 to 9255) 

Max. 4032 (Specify in batches of 64 points) Coment (points) I 

~~~ 

Operation mode at 
the time of error I STOP/CONTINUE 

STOP - RUN output mode I Output data a t  time of STOP restored/data output after operation execution 

Refer to: 

4.9 

- 

4.10 

__ 

~ 

- 

4-2 
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4. CPU MODULE /MELSEC-A 

I/O refresh processing 

4.2 Operation Processings 

... This is not per- 

PC CPU processings are shown in Fig. 4.1. 

Operation processing 

1 
Initial processing 

I 

. 
Sequence program operation pro- 
cessing 

Step 0 1 to 
END (FEND) instruction 

END processing - mode. 

Repeated operation processing 

Fig. 4.1 Operation Processings 

4-3 
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4. CPU MODULE /MELSEC-A 
4.2.1 Repeated operation processing 

Sequence programs are written by the peripheral and stored to 
the ANCPU user program area. 

The ANCPU reads the required program sequentially from the 
user program area and performs the repeated operation proces- 
sing in order of step 0 to the (FEND) instruction. 

(1) Stored program system 

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

(2) Scanning 

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

Step number Sequence program 

2 
3 OUT YO10 

Fig. 4.2 Sequence Program Operation Processing 
4.2.2 Initial processing 

Initiates the sequence program operation processing, Le. the 
following processings are executed when the PC CPU is powered 
up or reset. 

(1) I/O modules initialization 

(2) Data memory clear 

Resets and initializes the I/O modules. 

(a) Clears the data memory unlatched. 
(b) Clears Y if Y corresponding to the areas occupied by input 

modules and not occupied by any module are used as 
internal relays M. 

(3) Link parameter setting 

When the ANCPU is used as the master station in MELSEC- 
NET, sets the link parameter data to the data link module to 
initiate data link. 

(4) I/O address assignment 

Allocates I/O addresses to the I/O modules loaded on the base 
unit. For details, see Section 4.6. 

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

The PC CPU conducts self-checks when it is powered up or 
reset. 
For further details, see Section 4.10. 

(5) I/O modules data entry 

(6) Self-diagnosis 

4-4 
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4. CPU MODULE /MELSEC-/ 
4.2.3 END processing 

Returns the PC CPU to step 0 in the repeated operation processing. 

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

(1 ) Self-diagnosis 

Checks for fuse blown, I/O module verify error, battery power 
reduction, etc. For further details, see Section 4.10. 

(2) Timerkounter processing 

Updates timer/counter present values and contact status. For 
further details, see Section 4.2.4 and 4.2.5. 

(3) Constant scan processing 

Allows the repeated operation processing to be initiated after 
the specified constant scan time (set to special data register 
09020) is reached. 

(4) Data communication processing with computer link module 

Communicates with the computer link module (e.g. 
AJ71C24S3, AD51E) when data transfer is requested by the 
computer link module. 

(5) Link refresh processing 

Executed when a link refresh request is given by the data link 
module in MELSECNET system. 
For link refresh timing, refer to the Data Link System User's 
Manual. 

(6) Sampling trace processing 

Stores the specified device status to the sampling trace area 
when the sampling trace is executed every scan (after END 
execution 1. 

(7) RUN/STOP switch position check 

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

For transition processings to the RUN, STOP, PAUSE and 
STEP-RUN actions, see Section 4.2.7. 

4-5 
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4. CPU MODULE /MELSEC-A 
4.2.4 Timer processing 

The PC CPU uses up timers which increment their present values 
according to the duration of measurement. 
0 The lOOms timer timing can be set between 0.1 and 3276.7s in 

1 OOms increments. 
0 The 100ms timer timing can be set between 0.01 and 327.67s in 

1 Oms increments. 
0 The 100ms retentive timer retains its present value even if its 

coil is switched off. The timing can be set between 0.1 and 
3276.7s in 100ms increments. 

With continuity in front of a timer coil, the timer present value 
and contact status are updated after the execution of the [MI 
(or FEND) instruction and the timer contacts close after the 
timer has timed out. 
(a) looms, lOms timers 

(1) Timer present value and contact status update 

When the continuity is removed from in front of the timer coil, 
the present value is reset to 0 and the timer contacts open. 

When the continuity is removed from in front of the timer coil, 
the present value update is stopped but the present value is 
retained. 

(b) lOOms retentive timer 

(2) RST T[I1 instruction executed ( P I  instruction) 

When the timer is reset by the TLI1 instruction, the 
present value is reset to 0 and the timer contacts open. 

The retentive timers retain their present value and contact 
status, and are reset using the (RST] command. 

(3) T[I1 jumped 

If the Tr:l instruction is jumped after the timer has 
started timing, it continues to time. The contacts are closed 
when the timer times out. 

0 END 0 END 0 

I 
I I 
Timer present value updated : Timer contact status updated 

Fig. 4.3 Timer Processing 

I REMARKS I 
Timer accuracies are as follows. For further details, refer to the ACPU Program- 
ming Manual. 

Timer I Scan Time T 
lOms I T < l O m s  

I 1Oms I TBlOms 

looms, 100ms 
retentive 

+ 2 scan time to - 1 scan time 

IB (NA) 66161-A 
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4. CPU MODULE /MELSEC-A 
4.2.5 Counter processing 

The PC CPU uses up counters which increment their present 
values on the leading edge of an input signal. 
Normal and interrupt counters are available. 
0 The normal counter is used in the main routine or subroutine 

program. 
0 The interrupt counter is used in the interrupt program. 
(1) Counter present value and contact status update 

When a counter coil is switched on, the counter present value 
and contact status are updated on the leading edge of the coil 
signal. The counter contacts close after the counter has 
counted out. 

(a) Normal counter 
The present value and contact status are updated after the 
ml (FEND) instruction is executed. 

The revent value and contact status are updated after the d IRET instruction is executed. 

(b) Interrupt counter 

(2) RST ClIl instruction executed 

When the counter is reset by the (RST( ClIl instruction, the 
present value is reset to 0 and the counter contacts open. The 
counters retain their present value and contact status even if 
the counter coil is switched off. 

I I 1 

Counter 

Main routine 7 END 0 END 0 
program 

Counter present value updated 
Counter contact status updated 

lnterru pt  counter 

Interrupt Interrupt Interrupt 
occurrence occurrence occurrence 

Main routine '4 qlRET, END 0 
program RET RET\ A 

Hp"r I Interrupt program W 
k 

I Interrupt counter present value updated I Interrupt counter contact status updated 

Fig. 4.4 Counter Processing 

[Y 
The maximum counting speed of the counter depends on the scan time. Counting 
is only possible if the input condition is on for more than one scan time. For 
further details, see the ACPU Programming Manual. 

n 1 
Maximum counting speed Cmax = 100 X ts (timeskec) 

where, n =duty (%) 
Duty is the ratio of the input signal's on time to off time as a percentage. 

ON 
Count input signal OFF- 

x 100 (%) '= T I  +T2 If T I  $T2 

If T I  >T2 = T I  T2 + T2 x 100 (%) 

ts: Program scan time (sec) 

4-7 
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4. CPU MODULE /MELSEC-A 
4.2.6 Operation processing at instantaneous power failure occurrence 

The PC CPU detects any instantaneous power failure when the 
input line voltage to the power supply module falls below the 
defined value. 

If the instantaneous power failure time is within the allowable 
value (20ms), the PC CPU performs instantaneous power failure 
processing as described below: 

(1) Instantaneous power failure within 20ms 

(a) The operation processing is stopped with the output 
retained. 

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

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

(2) Instantaneous power failure over 20ms 

The PC CPU is reset. 

3 
instantaneous power 
failure occurrence Power recovery - - END,O \ / EYD END 

The ANCPU stops operation. 

Fig. 4.5 Operation Processing at Occurrence of Instantaneous Power Failure 

4-8 
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4. CPU MODULE /MELSEC-# 
4.2.7 RUN, STOP, PAUSE, STEP-RUN operation processings 

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

(1) RUN operation processing 

RUN indicates repeated operation of the sequence program in 
order of step 0 to JEND( (FEND) instruction. 

When the CPU is set to RUN, the output status at  the time of 
STOP is provided in accordance with the STOP RUN output 
mode setting in the parameter. 

The processing in Fig. 4.6 is repeated until RUN is switched to 
another state. 

~~~~ 

Output status at the time of STOP 
is provided in accordance with the 
STOP RUN output mode setting. 

I/O modules refreshed in refresh v 
Sequence program operation pro- 
cessing 

Step 0 

END (FEND) instruction 

END processing 

Fig. 4.6 RUN Operation Processing 
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4. CPU MODULE /MELSEC-A 

I/O modules are refreshed in re- 
fresh mode. . 

(2) STOP operation processing 

STOP indicates a stop of the sequence program operation by 
using the RUNSTOP switch or remote STOP (Section 4.12.4). 

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

The processing in Fig. 4.7 is repeated until STOP is switched to 
another state. 

STOP 

I 

Data communication with the 
computer link module 

1 
1 
1 

Link refresh processing 

Self-diagnosis 

RUN/STOP switch position check 

*For individual processings, see Section 4.2.3. 

Fig. 4.7 STOP Operation Processing 

4-1 0 
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4. CPU MODULE /MELSEC-A 
(3) PAUSE operation processing 

PAUSE indicates a stop of the sequence program operation 
with the output and data memory statuses retained. 

The PC CPU can set to PAUSE state in accordance with Section 
4.12.5. 

The processing in Fig. 4.8 is repeated until PAUSE is switched 
to another state. 

PAUSE 

I/O modules are refreshed in re- 
fresh mode. 

1 

I 
Data communication with the 

computer link module 

I Link refresh processing I 
I 
T 

Self-diagnosis 

i 
RUN/STOP switch position check 

*For individual processings, see Section 4.2.3. 

Fig. 4.8 PAUSE Operation Processing 
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4. CPU MODULE /MELSEC-A 
(4) STEP-RUN operation processing 

STEP-RUN indicates a run mode which allows the sequence 
program operation processing to be stopped or continued per 
instruction using the peripheral. 

The execution state can be checked as the operation proces- 
sing is stopped with the output and data memory statuses 
retained. 

The PC CPU can set to STEP-RUN in accordance with Section 
4.12.9. 

The processing in Fig. 4.9 is repeated until STEP-RUN is 
switched to another state. 

STEP-RU N 

I 

processing 
stopped 

I 
Operation executed up to the step 

specified by the peripheral. 

I I 

t 

I/O modules are refreshed in re- 
fresh mode. 

1 
Data communication with the 

computer link module 
I 

Link refresh processing 1 
Self-diagnosis I 

1 
RUN/STOP switch position check 

*For individual processings, see Section 4.2.3. 

Fig. 4.9 STEP-RUN Operation Processing 
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4. CPU MODULE /MELSEC-A 

Output status is saved by 
the * os and all outputs 
switched off. 

(5) Relation between RUNETOP switch control and PC CPU 
operation processing 

Status a t  the time of STOP 
IS retained. 

RUN -STOP 
STEP-RUN - STOP 

Depends on the STOP 
RUN output mode set in 
the parameter. 

STOP - RUN 
Operation is resumed in 
the status at the time of 
STOP. 

When M9040 is off, the 

RUN - PAUSE 
(with M9040 on) 

Output status is retained. from the 

Operation is retained in 
the status at the time of 
operation stop. 

-+ STEP 
RUN 

PAUSE - RUN 

Operation 
resumed 
from the 

peripheral. 

PC CPU Operation 
Processing 

Operation in the 
PAUSE output status. 

Stopped 

Operation resumes in the 
the time Of 

Started 

Timer/ 
Counter 
Present 

Refresh Self- Value 
re&h Diagnosis and 

mode) 

I10 

Contact 
Status 
Update 

RUN 

(END Executed Executed Executed proces- 
sing) 

Stopped 

Constant Com- 
Scan Pro- munica- 
cessing tion with 

(with Compu- 
constant ter Link 
scan set) Module 

Executed Allowed 

Status at the time of 
operation stop is re- 
tained. 

Link 
Refresh 

Proces- 
sing 

Operation resumed 
from the peripheral 

RUN/ 
s a G i g  STOP 

Switch Remarks 
Proces- Position 

Trace 

sing Check 

Started 

~~ 

STOP 

PAUSE 

I I Remarks Data Memory 
External Output I (V, M, L, S, T, C, D) 

Executed Executed - - Allowed 

Allowed Executed Executed - - 
Allowed 

Allowed 

- Executed 

- Executed 

Status at the time of operation processing per- 
formed is the same as 
when the RUN/STOP PAUSE is retained. 

- 

switch is in RUN position. 
I 

Executed 

Operation resumes in the 
status at the time of opera- 
tion stop. 

I I I 

Table 4.2 RUN/STOP Switch and PC CPU Operation Processing Note: * 0s Operation 
System 

(6) Processing during stop of the sequence program operation 

I I I I I 

I 
-RUN STEP I Executed I Executed 1 - 1 - 1 Allowed 

Allowed Executed Executed I l l  

Allowed 

Table 4.3 Processing during Program Operation Stop 

END processing is performed 
when the END (FEND) in- 
struction is executed during 
STEP-RUN. In this case, the 
lOms timer present value is 
incremented by 1 every scan 
and the 100ms timer present 
value is incrernented by 1 
every 10 scans. 

. .- 
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4. CPU MODULE /MELSEC-A 

i 

4.3 I/O Control Modes 

I/O modules may be controlled in either of the direct and refresh 
modes as indicated below. For mode settings, see Section 4.13.3. 

0 Input and output in direct mode 
0 Input in refresh mode and output in direct mode 
0 Input and output in refresh mode 

memory Input -L - 
Input contact 
instruction d 

I 

4.3.1 Direct mode 

I/O modules are accessed each time corresponding I/O signals are 
processed in the sequence program operation. See Fig. 4.10. 

PC CPU 

I c ( C e n t r a l c i s s i n a U n i t )  x1- 1 

instruction memory output 

module Output OUT for output 
instruction 

I I 

I 

Fig. 4.10 Direct Mode 

When input contact instruction is executed 

The input module data and data memory input data are ORed. 
The sequence program is executed with the result used as 
input data. 

When output contact instruction is executed 

Output data is read from the data memory and the sequence 
program executed. 

When output OUT instruction is executed 

The operation result of the sequence program is output to the 
output module and stored in the data memory for output (Y) .  

Operation delay time 

The output signal change lags behind the input signal change 
by a maximum of one scan. 

*I: The input (X) data memory is switched onloff by: 
1) Testing with the peripheral 
2) Link refresh in the MELSECNET 
3) Write from the computer link module (AJ71C24S3, AD51E, etc.) 

*2: The output ( Y )  data memory is switched onloff by: 
1) Execution of the OUT instruction in the sequence program 
2) Testing with the peripheral 
3) Write from the computer link module (AJ71C24S3, AD51E, etc.) 
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4. CPU MODULE ~/MELSEC-A 
4.3.2 Refresh mode 

I/O modules are accessed in batches before Step 0 is executed. See 
Fig. 4.11. 

PC CPU 

X, Y operation memories: 
Memory areas to be accessed when sequence program is operated. 

Sequence program execution 
------ 

X operation 

module 

Fig. 4.11 Refresh Mode 

(1) Input refresh 

Before step 0 is executed, input data is read in groups from the 
input module and stored in the input (X) data memory. 

(2) Output refresh 

Before step 0 is executed, data is provided from the output (Y) 
data memory to the output module in batches. 

(3) When output contact instruction is executed 

Input data is read from the input (X) data memory and the 
sequence program executed. 

(4) When output contact instruction is executed 

Output data is read from the output (Y) data memory and the 
sequence program executed. 

(5) When output OUT instruction is executed 

The sequence program operation result is stored in the output 
(Y) data memory. 

(6) Operation delay time 

The output signal change lags behind the input signal change 
by a maximum of 2 scans. 

IB INAI 6 
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4. CPU MODULE /MELSEC-A 

. Data transfer from input module 
to X operation memory 

END 

1 
Operation in sequence program 1 

ou- I T (Input x change #) -. (Output Y change + 0 0 = 1 +: (scan time) 

I Data transfer from Y operation 
memory to output module 

Output module change 

( Complete ) 

IP 1 
T 

I 
* 0 to  @ correspond to @ to @ in the preceding paragraph. 

- I 

Some I10 modules may be directly accessed as in direct 
mode by using the ml instruction (partial refresh). For 
details, refer to the ACPU Programming Manual. 
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4. CPU MODULE /MELSEC-A 
4.4 Programming Languages 

Any of the following languages may be used: 

(1) Relay symbolic language 

Used to represent relay symbols. Allows programming nearly 
in the form of relay control sequence ladders. 

(2) Logic symbolic language 

Used to write microcomputer programs based on the assem- 
bly language. 

Program processing representations are separated into the 
instruction, source and destination parts. 

(3) Mitsubishi Electric Sequence Action Plan (MELSAP) language 

High-level sequence describing language developed for labor 
saving and standardization of sequence control ladder design. 

Without using any relay sequence ladder, data is graphically 
entered (MELSAP diagram written) onto the peripheral screen 
in interactive mode in accordance with machine motions. 

Compilation of the program in the MELSAP diagram automati- 
cally converts it into the sequence control language. 

7 I ,  
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4. CPU MODULE /MELSEC-A 
4.5 Processing Speed 

The instruction execution time is generally referred to as proces- 
sing speed. 
Processing speed depends on t h e  instruction used. Most instruc- 
tions are processed as follows: 

Instruction read 
I 

I Instruction decode I r Data read 

Data operation 
I 

I Data storaae I 

Processing speed is the 
sum of these processing 
execution times. 

Input (X) and output (Y) processings depend on the I/O control 
mode. 
Examples of typical instructions are given below. 

(a) LD XI0 
Input module CPU module 

-! _ _ _ _ - - _ _ - _ - - -  - 
I 

~ _ _ _ _ _ _ _ - I  
I 
I register *LDXIO I Sequence I 
I program I 
I I memory I 
L ------ -J L----- l  

Memory cassette 

r --- - - -1 Instruction 0 I 

- 

LD XI0 execution time = 0 + 0 -k @ 

(b) OUT Y20 
CPU module Output module - 1 _ _ _ _ _ _ - -  - r---- 

I Refresh 

Memory cassette 

0: Reads the LD X I0  in- 
struction from the 
sequence program 
memory. 

0: Decodes the instruc- 
tion and transfers X I0  
to the input selection 
area. 

@: Reads XI0 data. 

: Direct processing 

=: Refresh processing 

0: Reads the OUT Y20 in- 
struction from the 
sequence program 
memory. 

0: Decodes the instruc- 
tion and transfers Y20 
to the output selection 
area. 

0: Stores data to Y20 in 
accordance with the 
operation result in the 
auxiliary register. 

s: Direct processing = : Refresh processing 

OUT Y20 execution time = 0 -F @ + @ 

IB (NA) 66161 A 
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4. CPU MODULE /MELSEC-A 
(c) TO instruction execution 

Special function 
CPU module module 

1 n - - - - - - - - - - - - - - 
I 

I - 
i a  A Device 

memory I $ 
4 I E 

1 

I m 
-I 

L 

I g 0 
I------- - 

I 1- 

A 
I $ 

I g 

Device 

memory 

4 I E 
1 

I m 
-I 

L 

0 
I------- - 

Memory cassette 

TO execution time = 0 + 0 + 0 

0: Reads the TO instruc- 
tion from the sequence 
program memory 

0: Decodes the instruc- 
tion and gives the re- 
quired command to 
the device memory. 

0: Reads data from the 
specified device and 
stores to the buffer 
memory. 



4. CPU MODULE 

4.6 Number of Inputs/Outputs and I/O Addresses 

Decimal 0 1 2 3 4 5 6 7 8 9 10 11 12 

Hexadecimal 0 1 2 3 4 5 6 7 8 9 A B C 

4.6.1 Number of inputs/outputs 

13 14 15 

D E F 

The number of inputs/outputs indicates the number of I/O devices 
which can be connected to and controlled by the PC. The number 
of I/O depends on the CPU module used. 

Inputs and outputs are devices used to transfer data between the 
PC and external equipment. 
The input (X) is provided by an external device (e.g. limit switch, 
pushbutton) connected to the input module and is used in the 
sequence program with an ON/OFF signal. 
The output (Y) is used to provide a program operation result to an 
external device (e.g. solenoid, magnetic switch) connected to the 
output module. 

4.6.2 I/O addresses 

I/O addresses indicate I/O module addresses for use in the 
sequence program and are represented in hexadecimal. 
I/O addresses depend on the positions of I/O modules loaded on 
the base unit. 

In the following example, X2C indicates that the corresponding 
input module is loaded in No. C, slot 2. (All I/O modules are 16 
points.) 

0 
# 

L O  

P 
16 input! 

X E l l d  

to 

16 inputs 

to 

to I 
Y E l B  16 f N o .  

outputs 

Correspondence between hexadecimal and decimal is as follows: 

18 INAl 66161-A 
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4. CPU MODULE /MELSEC-A 
4.6.3 I/O assignment 

I/O addresses are automatically allocated by the ANCPU in 
accordance with the I/O module positions on the base unit. 
User may define I/O assignment using the peripheral. 

(1) No parameter I/O assignment 

(a) Assign I/O numbers in order of extension base stage 
setting numbers (as opposed to order of extension cable 
connection). 

(b) Assign I/O numbers to the main base and extension 
base(s) on the assumption that each base has 8 slots. (The 
final 3 slots on a 5 slot base must be accounted for and 
represent empty I/O slots). 

(c) Assign 16 points to an empty slot. 
(d) Any extension stage which has been skipped must be 

accounted for as 8 vacant slots. 

d A 3 5 B  base unit 

00 20 40 50 
to to to to 
I F  3F 4F 5F 

A656 base unit 

A0 CO DO EO 100 
to to to to to 
BF CF DF FF 11F 

to to to to 
6F7F7FE 

4-2 1 
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4. CPU MODULE /MELSEC-A 
(2) I/O assignment has been made by the peripheral 

I/O assignment by using the peripheral is optional. 
The following features can be achieved by this I/O assignment. 
For I/O assignment of any remote I/O system in MELSECNET, 
refer to the Data Link System User's Manual. 

Inputs/outputs occupied can be economized by setting 0 to 
empty slots, e.g. I/O occupied can be reduced 48 points by 
setting 0 to the three empty slots of the A35B base unit. 

32, 48 or 64 points can be reserved for future system 
expansion. By this reservation, the sequence program can 
be easily added to or modified as the I/O module 
addresses remain unchanged. 

(a) Economization on I/O occupied by empty slot 

(b) I/O reservation 

,A358 base unit 

00 
to 
1F 

A656 base unit 

a 

70 90 
to to 
8F AF 

*2 

I 

20 40 
to to 
3F 4F 

BO co 
to to 
BF DF 

to 
5F 

- 
el c 

n 
0 

N m 

- 
- 
EO 
to 
FF 

6F U 

"1 

*I :  110 can be reduced 48 
points by setting 0 to 
three slots. 

*2: A 32-point I10 module 
can be loaded by setting 
32 points to the empty 
slot. 

4-22 
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WDT error. 
END execution 

Sequence program operation , , 

4.7 Watch Dog Timer (WDT) 

(1) Watch dog timer 

Internal timer used to detect any error of the PC's repeated 
operation function. 
Defaults to 200ms. Its time can be set in the parameter 
between 10 and 2000ms in 10ms increments. 

(2) Operation 

Supervises program execution time during one scan. 
Stops operation with a pre-alarm signal provided if any PC 
hardware fault occurs or processing is incomplete within the 
predefined period. 

(3) Reset timing 

When the PC operation is restored, the watch dog timer is 
reset after the END instruction is executed. 

(4) Error 

The WDT error is indicated by code 22 or 25. 
+22 indicates that the END instruction has been executed after the 

r 2 5  indicates that the END instruction is not executed due to an 
set time has elapsed. 

endless loop. 
(For further details, see Section 12.3.1.) 

(5) Operation at WDT error occurrence 

(a) PC operation is stopped and all outputs switched off. 

(b) The RUN LED on the CPU front panel flickers. 

(c) "WDT ERROR" is displayed on the LED in the CPU front 
panel. 

I Scan time 

I I  I END 
Step 0 processing time Step 0 

1 WDT reset (after END is executed) 

4-23 
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4. CPU MODULE /MELSEC-A 
(6) Resetting method 

The WDT present value is reset when the WDT reset ( ) 
instruction is executed in the sequence program. 
The WDT restarts timing at 0. 
Any scan time stored in 09017 to 9019 is not reset if 
the instruction is executed. 

executed WDT reset 
END 

WDT error occurs when WDT value A or B 
exceeds the set value. 

Scan time 
4 

(7) If the WDT error has occurred, check the error definition 
according to Section 12, reset the CPU, and remove the error 
cause. 

4-24 
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4. CPU MODULE /MELSEC-/ 
4.8 Memory Capacity 

Indicates the capacity of the user memory which can be written by 
user, e.g. sequence program, comment, etc. 

Data processed by the CPU module may be stored in the CPU or in 
the memory cassette as follows: 

1) CPU data 

Input (X) 
output (Y) 
Data register (D) 
Internal relay (M) 
Latch relay (L) 
Step relay (SI 
Timer (T) 
Counter (C) 
Link relay (B) 
Link register (W) 
Annunciator (F) 
Accumulator (A) 
Index (V, Z) 
Pointer (P) 
Interrupt pointer (I) 
Special relay (M) 
Special register (D) 

2) Memory cassette data 

Parameter 
Main sequence program 
Main microcomputer program 
Sub sequence program 
Sub microcomputer program 
Sampling trace 
Status latch 
File register 
Comment 

The capacity or use of any memory cassette data may be set in the 
parameter as appropriate or otherwise default to the value in 
Section 4.1 1. 

The capacity of the memory cassette data should be set in 
accordance with the memory cassette capacity used. 
For maximum and default capacities, see Section 4.11. 

IB (NA) 
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4. CPU MODULE /MELSEC-A 

- 

% 

4.9 Devices 

M L  
Auxiliary relay in the PC which cannot be output 
directly. Internal relay MO to 999 (1000) 

Devices indicate contacts, coils, timers, etc. used in the PC 
program operation. 
Table 4.4. indicates the devices used with the PC. 
Devices marked 8 may be set as appropriate by setting the 
parameters. 
(For parameters, see Section 4.1 1 .) 

Step relay 

Device I Application Range (Number of points) Explanation 

Can be used by setting the 
parameter (0) 

Input 

X, YO to 7FF 
(Number of Xs -k YS = 2048) 

output 

B 

F 

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

e.g. solenoid, magnetic switch, signal light, digital 
display. 

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

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

Link relay BO to 3FF (1024) 

Annunciator FO to 255 (256) 

Special relay I I  

10ms timer 

100ms retentive 
timer 

M9000 to 9255 (256) 

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

Can be used by setting the parameter. 
(0) 

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

D 

W 

Data register 

Special register 

Link register 

DO to 1023 (1024) 

09000 to  9255 (256) 

WO to 3FF (1024) 

Memory for storing PC data. 

Predefined data memory for special purpose. 

Data register for use with data link. 

g I I Latch relay I Llooo to 2047 (1048) I Number of Auxiliary relay in the PC which cannot be output 
Ms -k Ls -k Ss I directlv. Backed UD during Dower failure. 

~ 

N Nesting NO to 7 (8  levels) 

I I  I - .  
1 1  I = 2048 I 

Indicates the nesting of master controls. 

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

I looms timer 1 TO to 199 (200) I 

I I 1 Counter I CO to 255 (256) 

Up counters available in normal and interrupt types. Can be used by setting the parameter. 
(0) 

% I R 1 File register 1 Can be used by setting the parameter' 1 Extends data register using user memory area. (0) 

I A 1 Accumulator 1 AO, A I  (2) Data register for storing the operation results of basic I and application instructions. 

Used to modify devices (X, Y, M, L, B, F, T, C, D, W, R, 
K. H, PI. 

z (1) 

v (1) 
Index register 

I P I Pointer I PO to 255 (256) Indicates the destination of the branch instruction (CJ, 
SCJ, CALL, JMP). 1 I I Pointer for 

interruption IO to 31 (32) 
Indicates the destination of an interrupt program 
corresponding to the interrupt factor which has 
occurred. 

Table 4.4 Device List (Continue) 

m L" 
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4. CPU MODULE /MELSEC-# 

Device 

K Decimal constant 

Application Range (Number of points) 

K-32768 to  32767 (16-bit instruction) 

K-2147483648 to 2147483647 

Explanation 

Used to specify the timerkounter set value, pointer 
number, interrupt pointer number, the number of bit 
device digits, and basic and application instruction 

(32-bit instruction) values. 

Used to specify the basic and application instruction HO to FFFF (16-bit instruction) 

HO to FFFFFFFF (32-bit instruction) 

Hexadecimal 

The step relay (SI may be used in the same manner as the internal relay (M). 
For instance, the step relay comes in useful when writing a program which has 
two functions or applications, i.e. the step relay can be used specifically in 
accordance with the function or application, independently of the internal relay. 

- r - L  I 
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4. CPU MODULE /MELSEC-A 
4.10 Self-Diagnosis 

The CPU self-checks for error at  power on and during run. 
When any error is detected, the CPU indicates the error and stops 
operation to prevent PC fault and ensure reliable operation. 

When self-detecting any error, the PC may operate in either of the 
two modes: Some errors may be changed from continue mode to 
stop mode by parameter setting. PC operation stop and continue 
modes. 

Any error is stored in special relay (M) or special register (D). 
In operation stop mode, any error occurrence stops the operation 
and switches al l  outputs (Y) off. 
In continue mode, the program area other than the faulty program 
part is executed. 

When the I/O module verify error is detected, operation is 
continued with the I/O addresses at the time of error occurrence. 

For self-diagnosed errors, see Table 4.5. 

Two modes described in the “CPU Status” and “RUN LED Status” columns in 
Table 4.5 indicate that they can be changed by the setting of the peripheral. 

IB (NAI 661614 
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4. CPU MODULE /MEL SEC-A 
Diagnosis Diagnosis Timing 

code check 

Parameter setting check 

When the corresponding instruction is ex- 
ecuted 

When power is switched on or reset per- 

%:zdswitched from STOP/PAUSE to RUN/ 
STEP-RUN 

Stop Flicker 

[nstruction execution 
disable 

When interrupt 0ccLJrs 
When switched from STOPIPAUSE to RUN/ 
STEP-R U N 

No memory When power is switched on or reset per- 
formed 

RAM check 
When power is switched on or reset per- 
formed 
When M9084 is switched on during STOP 

cpu 
error 

Operation circuit check 

Watch dog error check 

When power is switched on or reset per- 
formed 

When END instruction is executed 

function 
unit error 

Link t~~~~ error 

When FROM, TO instruction is executed 

When power is switched on or reset per- 

k-:nedswitched from STOP/PAUSE to RUN/ 
STEP-RU N Stop Flicker 

Special 
unction 
module 
error 

I/O interruption error 

Special function unit formed 

When interrupt occurs 

When power is switched on or reset per- 

When switched from STOP/PAUSE to RUN/ assignment error 
STE P-RU N 

function 
unit error When FROM, TO instruction is executed 

Link parameter error 

When power is switched on or reset per- 

%!zdswitched from STOP/PAUSE to RUN/ 
STEP-RUN 

"RUN" 
cpu 1 LED 

Status Status 
Error Display 

(LED display message) 

INSTRCT. CODE ERR 

PARAMETER ERROR 

MISSING END INS. 
When M9056 or M9057 is switched on 

No END instruction When switched from STOP/PAUSE to RUN/ 
STEP-R U N 

When CJ, SCJ, JMP, CALL/P), FOR and NEXT 

When switched from STOPIPAUSE to RUN/ 
Instruction execution instruction is executed 

disable -1 STEP-RU N 

vlemory 
error 

CAN'T EXECUTE (P) 

CAN'T EXECUTE ( I )  

CASSETTE ERROR 

RAM ERROR 

stop Flicker 

Stop Flicker ,..1.;. I END instruction 
unexecution When END instruction is executed I END NOT EXECUTE 

I unit verify When END instruction is executed I (Not checked when M9084 or M9094 is on) UNIT VERIFY ERR. 

FUSE BREAK OFF. 

'0 error 1 I 
I 

When END instruction is executed I (Not checked when M9084 or M9094 is on) 1 Fuse blow 

I Control bus check I When FROM, TO instruction is executed 

SP. UNIT DOWN 

LINK UNIT ERROR 

SP. UNIT LAY. ERR. 

SP. UNIT ERROR 

stop Flicker 7p 
Run I On 

LINK PARA. ERROR 

BATTERY ERROR At any time 
(Not checked when M9084 is on] Battery low I Battery 

error Run 1 On 

;top Flicker 

~ 

OPERATION ERROR 1 When the corresponding instruction is ex- 
ecuted Operation check error 

I 

Table 4.5 Self-Diagnosis List 
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Main  sequence program capacity 

Subsequence program capacity 

File register caDacitv 

4.1 1 Parameter 

1K step 

1K Doint 

(1) Parameter setting involves specifying various PC functions 
and device ranges as well as assigning the user memory. 
The set data is stored in the parameter memory area (the first 
3K bytes of the user memory area). 

Setting 

(2) Default parameter values may be selected or user parameters 
may be written using the peripheral. 

Usable PeriDheral 

1) When estimating the m e m o r y  cassette size required, calculate the number of 
bytes used from the settings made  as follows: 

Item 

I Item 1 Setting Unit 

Default Value Setting Range 

PU 

File register capacity 

Comment capacity 

I Comment  capacity 1 points 

0 1 to 8K points 
(in units of 1K points) 

(in units of 64 points) 

Absent 

Absent 0 to  4032 points - 

I Sampl ing trace enabled I 128 t imes 

Absent 

Absent 

2) The m i n i m u m  comment  capacity setting is 1K bytes. 

018 to 24K bytes 

Absenupresent - 
Absent/ present 

(2 to  16K bytes) 

018K bytes 

Device number 

Per scan 

Per time 

0 to 1024 times 
(in units of 128 times) 

- 

Number of Bytes1 

Sampling trace 

I 

Execution 
condition 

I 

Microcomputer program capacity Absent 0 to 58K bytes - 
(in units of 2K bytes) 

Main sequence 
program area l o  6' steps I (in units of 1K step) 

1 to  30K steps 

Subsequence 
program capacity Absent I t o  30K steps 

(in units of 1K step) 

1 Memory capacity I 

File register 

I Device setting I 

, I I Sampling count 

Table 4.6 Parameter Setting Range (Continue) 

Equipment 

0 1 °  

PHP 

0 
- 

0 

0 

0 
- 

0 

- 

0 

0 - 

IB INA) 66161-P 
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Usable Peripheral 

Equipment Default Value Setting Range 

PU - 

0 

GPP - 

0 

HGP - 

0 

PHP - 

0 

Item 

Link relay (6) BO to 3FF 
(in units of 1 point) 

Timer (T) TO to 255 
(in units of 1 point) Setting of 

latch 
(power failure 
compensation) 

range 

Only for LlOOO 
to 2047. Counter (C) CO to 255 

(in units of 1 point) 

DO to 1023 
(in units of 1 point) 

Absent for others. 

Data register (D) 

Link register (W) WO to 3FF 
(in units of 1 point) 

Number of link 
stations 1 to 64 

Input (X) XO to 7FF 
(in units of 16 points) 

output (Y) YO to 7FF 
(in units of 16 points) 

Setting of 
link range 0 0 0 Absent 

Link relay (6) BO to 3FF 
(in units of 16 points) 

WO to 3FF 
(in units of 1 point) Link register (W) 

MO to 999 
LlOOO to 2047 
Absent for S 

MlUSO to  2047 
M, L, S are serial numbers 0 

Setting of internal 
relay (M), latch relay (L), 

step relay (S) setting 

Setting of watch 
dog timer 

0 0 0 

200ms 10ms to 2000ms 
(in units of ?Oms) 0 0 0 

- 

0 

0 
- 

0 
256 points of 100ms. lOms, 

and integrating timers 
(in units of 8 points) 

Timers have serial numbers. 

100ms: TO to 199 
10ms: T200 to 255 0 0 Setting of timer 

256points of counters and 
interrupt counters 

(in units of 8 points) 
Timers have serial numbers. 

No interrupt counter Setting of counter 0 0 0 

1 Input (XI module 

0 to  64 points 
(in units of 16 points) 0 

- 

0 

0 

- 

0 

module 

I/O number Absent 0 

- 

0 
XO to 7FF 

and pause contacts. Setting 
of only pause contact 
cannot be performed.) 

(1 point for each of run Setting of remote 
run/pause contact Absent 

I Fuse blow Continuation 

stop 

Stop/continuation 0 0 C Continuation of error 
Special function I unit check error stop 

Display of only F number 
or alternate display of 

F number and comment 
(Only alphanumeric char- 
acters may be displayed 

for comment.) 

Annunciator display mode F number display 0 

- 

0 

- 
(Continue) 
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STOP - RUN display mode 

Usable Peripheral 
Equipment 

PU GPP HGP PHP 

Default Value Setting Range 

Operation status prior Output before stop 
to stop is or after operation - 0 0 0  
re-output. execution 

Print title entry 

Keyword entry 

7 ~ U L  

IB iNAI 66161-A 
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4. CPU MODULE /MELSEC-A 
4.12 Functions 

4.12.1 Function list 

Function Description 
~~~~ 

Constant scan 0 Executes the sequence program at the predetermined intervals 

0 Setting allowed between 10 and 2000ms. 
independently of the scan time. Section 4.12.2 

Latch 0 Retains device data if the PC is switched off or reset or 

0 L, B, T, C, D and W can be latched. 

0 Allows remote run/stop from external device (e.g. peripheral, 
external input, computer) with RUN/STOP switch in RUN position. 

instantaneous power failure occurs 20ms or longer. Section 4.12.3 

Remote RUN/STOP Section 4.1 2.4 

Pause 0 Stops operation with the output (Y) status retained. 
0 Pause function may be switched on by any of the following ways: 

0 RUN/STOP switch on the front of the CPU 
0 Remote pause contact 
0 Peripheral 

Section 4.12.5 

Status latch 0 Stores all device data to the status latch area of the memory 

0 The stored data can be monitored by the peripheral. 
cassette when the status latch condition is switched on. Section 4.12.6 

Sampling trace 
~~ 

0 Samples the specified device operating status at predetermined 
intervals and stores the sampling result in the sampling trace area 
of the memory cassette. 

0 The stored data can be monitored by the peripheral. 

Section 4.12.7 

Offline switch 0 Allows the device (Y, M, L, S, F, B) used with the OUT instruction to 
be disconnected from the sequence program operation proces- 
sing. 

@ Executes the sequence program per instruction. 
0 Step run may be executed in either of the two ways: 

0 By specifying the loop count. 
0 Per instruction. 

Section 4.12.8 

Step run 

Section 4.12.9 

Clock 0 Executes clock operation in the CPU module. 
0 Clock data includes the year, month, day, hour, minute, second, 

0 Clock data can be read to special registers D9025 to D9028. 
and day of the,week. Section 4.12.10 

0 Allows any I/O module to be changed with the CPU running 
(power on) Section 4.12.1 1 Online I/O module 

replacement 

Table 4.7 Function List 
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4.12.2 CONSTANT SCAN 

APPLICATION 

Variations in positioning can be minimized by using the constant 
scan function as the sequence program can be executed at the 
specified intervals independly of the instructions executed. 

( FUNCTION -l 

(2) Setting range 

Makes each scan time constant. 

sing 
.... 'Refresh mode only 

Sequence program 
operation proces- 
sing 

Step 0 i END (FEND) instruction 

Waits until the constant scan settina I 1 
I is reached if the program processing 

period is shorter than the constant 
1 scan setting. I 

(a) The constant scan value may be set between 1 and 200, is 
incremented by IOms, and written to 09020. 

-32768toO No constant scan setting 
1 to 200 .......... Constant scan setting 10ms to 2000ms 
201 to 32767 0 . -  Constant scan setting 2000ms 

(b) Relation between 09020 value and WDT 

I (09020 value) S (WDT value) - 1 

The WDT error may occur if the above expression is not 
satisfied. 

I6 (NA) 66161-A 
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40ms - _  53rns - -  37ms 

(3) Program example 

- -  40ms 

(a) Setting = 200ms 

T 200rns setting 

(b) To terminate constant scan 

=Constant scan end  

IfCornrnand 

(4) Operation 

(a) Constant scan is initiated at the scan when the set value is 
written to D9020. 

8 @Oms) written to  D9020 0 written t o  D9020 

Constant scan 

Fig. 4.12 Constant Scan Execution 

(b) The constant scan setting must be greater than the maximum 
scan time in the sequence program. 

The constant scan is not executed normally if its settina is - 
shorter than the program scan time. 

Constant scan setting 

7 
Constant 0 10 20 30 40 10 20 30 40 10 20 30 40 10 20 
scan 

, ' . . I I I I ~ ~ . 1 % 1 1 . . .  

5ms 2ms 6ms  

L In excess of 37ms. con- 
stant scan IS not normal 

Constant scan is not excuted normally during the next scan, 
either 

Fig. 4.13 Scan Time Longer Than Constant Scan Setting 
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Interrupt 

I/O interrupt 

(5) Accuracy 

Processing Time 

General data processing of AD51E: 0.2 to 0.5ms 
Interrupt from A161, AD51E: 0.2ms + (IO to 117 interrupt 

program execution period) 

(a) Any of the following interrupt processings is allowed when 
there is wait time during END processing. The constant'scan 
accuracy may therefore be deteriorated by the corresponding 
interrupt processing time. 

10ms interrupt l.Oms + 129 to 131 interrupt program execution period 

I from j 0.2ms Interrupt 
Derioheral 

The sum of their processing times is required if more than one 
interrupt have occurred. 

OPERATION 

(a) To execute constant scan 

1) Write the set value to D9020 in the sequence program; or 
2) Write the set value to D9020 in test mode of the peripheral. 

(b) To terminate constant scan 

1) Write 0 to D9020 in the sequence program; or 
2) Write 0 to D9020 in test mode of the peripheral. 

(c) To change the set value during CPU RUN 

1) Modify the set value write program using the peripheral, 
rewrite it during RUN, and switch on the constant scan 
setting command; or 

2) Write a new value to D9020 in test mode of the peripheral. 

IB (NAI 661619 
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CAUTION 

(a) D9020 is cleared when the PC is switched on or reset. 
The following program is required to initiate constant scan 
after power on or reset. 

M9036 

Constant scan time setting 

(b) The constant scan function cannot be used with the CHG 
instruct ion. 
The CHG instruction execution time will be included in the 
constant scan time if CHG is used with the function. 

(c) The constant scan is prolonged and is not executed normally if 
an instantaneous power failure occurs less than 20rns. 



4. CPU MODULE /MELSEC-A 
4.12.3 LATCH 

( APPLICATION J 
Retains data if an instantaneous power failure occurs more than 
20ms during continuous control. 

( FUNCTIONS 1 

(1) Definition 

Retains device data in the CPU module when the PC is switched off 
or reset or if an instantaneous power failure has occurred for more 
than 20ms. 

(2) Devices latched 

1) Latch relay (L) 
2) Link relay (B) 
3) Timer (T) 
4) Counter (C) 
5) Data register (D) 
6) Link register (W) 

(3) Clearing the latched data 

(a) Any latched data may be cleared in either of the two ways: 

1) Set the RUN/STOP switch to STOP and move the RESET 
switch to LATCH CLEAR. 

2) Clear all devices from the GPP/HGP/PHP 

(b) Clearing the latched data clears the unlatched data at the same 
time. 

OPERATION 

The latch range is set in the peripheral parameters per device. 
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CAUTION 

(a) Device data within the latch range is backed by the battery 
(AGBAT) in the memory cassette. 
The battery is therefore required even when operation is 
performed using a ROM which stores the sequence program. 

(b) Latched/unlatched device data is stored in the CPU module. 
The data in the latch range is therefore corrupted if any of the 
following operations is performed with the power off. 

1) Disconnect the battery connector from the memory casset- 
te connector. 

2) Remove the memory cassette from the CPU module. 
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4.12.4 REMOTE RUNISTOP 

( APPLICATION 

(a) In any of the following cases, RUNISTOP may be executed at 
remote locations without controlling the RUNETOP switch on 
the CPU front panel. 

1) The CPU module is out of reach. 
2) The CPU module is stored in a control box. 
3) The CPU is under control of a computer, etc. 

FU NCTlON 

(1) Definition 

Controls runlstop of the CPU module from an external device (e.g. 
peripheral, external input, computer) when the RUNETOP switch 
is in RUN position. 

(2) Operation 

1) Remote stop 

The CPU is set to STOP after the sequence program is 
executed up to the (FEND) instruction. 

2) Remote run 

After remote stop, remote run sets the CPU back to RUN to 
execute the sequence program from step 0. 

4-40 
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OPERATION 1 

(a) Remote run/stop may be executed using: 

1) Remote run contacts (external input to be set by the 
per i p h era I) 

2) Peripheral; 
3) Computer (through the computer IlF module), AD51E 

1 Remote run contacts 1 
The CPU module is set to RUNlSTOP by openinglclosing the 
remote run contacts set in the parameter as shown below. 

Step 0 -END Step 0 - END 

Remote run contacts ~ - ~ 1 " - - - ~ ~ ~  OFF 

RUNlSTOP state RUN 

STOP state 

Fig. 4.14 Remote RUN/STOP Timing Using Remote Run Contacts 

1 Peripheral, comDuter. AD51E I 

The CPU module is set to RUN/STOP by the remote runlstop 
command from the peripheral, computer, or AD51 E. 

Step 0- END Step 0- END 

Remote stop command !,,,K I 1 -  1 
---- Remote run command 

RUNlSTOP state ~ - - - - - + - c  I STOP state 

Fig. 4.15 RUN/STOP Timing Using Peripheral, Computer, AD51E 
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(a) Note the following as the CPU module gives priority to STOP. 

I )  The CPU module is set to STOP when the remote stop 
command is given from any of the remote run contacts, 
peripheral, computer and AD51 E. 

2) To set the CPU module from STOP state back to RUN, the 
remote run command must be provided by the external 
factor (remote run contacts, peripheral, computer, AD51 E) 
which has set the CPU to STOP. 
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4.12.5 PAUSE 

APPLICATION 

Allows process control, etc. to be resumed after the CPU module is 
set to STOP. 

FUNCTION 

(1) Definition 

The pause function stops the operation processing of programm- 
able controller CPU while simultaneously holding output (Y) in its 
last state prior to entering the pause mode. 
Therefore, since the output (Y), whitch was on immediately before 
the pause mode, remains on, the external load is also in the on 
status. 

(2) Operation 

(a) M9041 is switched on after of the scan during which the 
PAUSE condition has been switched on. 
Operation is stopped when the next scan (scan after M9041 is 
switched on) is executed up to the (FEND) instruction. 

(b) The CPU retains al l  output states after operation of one scan 
after M9041 is on. 
Any output that should be switched off in PAUSE state must 
be interlocked using M9041. 

OPERATION 

(a) The CPU module may be set to PAUSE by: 

1) RUN/STOP switch 
2) Remote pause contacts (set by the peripheral); or 
3) Peripheral 
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4. CPU MODULE /MELSEC-A 
1 RUN/STOPswitch 1 

------ PAUSE 0 END 

RUN/STOP RUN 
switch 

----- ON 

OFF 
M9040 

------ ON 

OFF x 
M9041 Switched on 

when the PAUSE 
pause 
condition is 

RUN/PAUSE RUN switched on 
state I 

- -- - -- - 

Operation is stopped when the sequence program is executed 
up to the END (FEND) instruction during the scan after the 
RUN/STOP switch is set to PAUSE and M9040 is switched on at 
the same time. 

0- 

The operation is resumed by setting the RUN/STOP switch to 
RUN or switching off M9040 by the peripheral. 

1) Operation is stopped when the sequence program is 
executed up to the END (FEND) instruction during the scan 
after the remote pause contacts and M9040 have closed at 
the same time. 

2) The operation is resumed by opening the remote pause 
contacts or switching off M9040 from the external device 
(e.g. peripheral, computer). 

Remote pause 
contacts 

M9040 

M9041 

RUNlSTOP 
state 

0 -END 0- END 
0- ----- 

OFF 

----- ON 

OFF 

------ 
->witched on 

when the PAUSE 
pause 
condition is 

RUN switched on I I switched on RUN 
I I 

PAUSE state 

Fig. 4.17 PAUSE Timing by Remote Pause Contacts 
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Remote pause OFF 
command 

Remote run OFF 
command 

ON 

Switched on 
when the 
pause 
condition is 

RUN/STOP RUN switched on 
state 

M9041 OFF 

I 

1) Operation is stopped when the sequence program is 
executed up to the END (FEND) instruction during the scan 
after the remote pause command is given by the 
peripheral. 

-e-- 

ON 

1 e--- 

- - -- 
- 

PAUSE ----- 

2) The operation is resumed when the remote run command 
is provided by the peripheral. 

PAUSE state 

Fig. 4.18 PAUSE Timing by Peripheral 
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4.12.6 STATUS LATCH 

Can be used to check device data when a given condition is 
switched on during debugging. 

FUNCTION 

(1) Definition 

This function is used to view al l  data as soon as a certain condition 
has enabled. The status latch refers to the storage of various data, 
such as device memory data, into the status latch memory area at 
the execution of JsLT/ instruction. (Only when the status latch 
has been set in the parameter setting) 
Also, various data stored at the execution of (SLTI instruction can 
be viewed by monitoring on the GPP/PHP/HGP. 

(2) Stored data 

The following data may be written to the status latch memory 
area: 

1) X, Y, M, L, S, F, B ............. ON/OFF data 
2) T, C Contact, coil ON/OFF data and 

present value 
3) D,W,A,Z,V,R. .  Stored data 

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

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

(3) Data storing timing 

(a) Data is stored into the status latch area when the SLT 
instruction is executed. Hence, any device data that has 
changed after the execution of the SLT instruction is not stored 
into the status latch area. 

(b) Example 

I-(YlO OUT instructions switched on/off by the 
same input (XO) exist before and after the 
SLT instruction. 

l-<Yl2 

T 7" 

IB (NA) 66161-A 



4. CPU MODULE /MELSEC-A 
Timing chart 

b 0 (OUT Y10) m a  
- 0  

xo 
I I  I 

OFF I t  I 

ONION I 
X I  I I I I  

I I I I  
I l l 1  , I '  

OFF I l l 1  

I 1  

Y10 ' 'ON! 1 ioNl 
I I '  I 

I 

I ON 

OFF 
Y11 

I ) I I  
I l l 1  

OFF ! I l l  

' i i i  I I  
! I l l  I I  
I I I I  I I  

: I l l  I I  1 

Y12 

SLT 

The following data is stored into the status 
latch area when the SLT instruction is ex- - ecuted. 

xo I x 1  I Y10 I Y11 I Y12 
ON I ON I ON 1 ON 1 OFF 

Monitoring the status latch data 

Y10, Y l1  are on as they were on before the 
execution of the SLT instruction. 

' .--Y12 is off even when XO is on as Y12 was off at 
the execution of the SLT instruction. 

f OPERATION 1 
(a) Setting the status latch area 

Specify the status latch area by setting the parameter using 
the GPP/HGP/PHP and write it to the CPU module. 

(b) Executing the status latch 

Data is written to the status latch area when the SLT 
instruction is executed. 

(c) Resuming the status latch 

To execute the SLT instruction again, reset the SLT instruction 
by executing the SLTR instruction. 
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CAUTION 

(1) Execution of the SLT instruction increases scan time as 
indicated below. The watch dog timer should be set in 
consideration of the increase in scan time. 

Device Memory and 
File Register Device Memory Only 

I Processing time (ms) 1 8.5ms I 24.6ms I 

IB INA) 66161-A 
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4.12.7 SAMPLING TRACE 

( APPLICATION > 
Allows debugging time to be reduced. 

(- FUNCTIONS 1 
(1) Definition 

Used as a fault finding facility, this allows the data from a selection 
of specified devices to be recorded in a dedicated area of the PC 
memory at  defined time intervals (sampling periods). 
This allows the recorded progress of device statuses to be 
examined over a series of time intervals. 
The sampling trace is triggered by the -1 instruction which is 
written in the same way as a coil type device. 
The instruction should be written into the program so that it is 
activated by the series of contacts and/or conditions which need 
investigation. 
The sampled data is examined using the GPP/HGP/PHP to read out 
the data from the PC memory and then monitor it. 

- Program flow 
lSiRAl instruction instruction 
executed executed 

Sampling 
resumed 

Sampling is not 

Number of sampling 
times after lSTRAl *I 
instruction execution 

*2 Total number of sampling times 

executed 

The number of times marked * I ,  *2 must be set by the peripheral. 

(2) Devices used 

The number of devices which may be used up for the sampling 
trace is limited as follows: 

1) Bit devices (X, Y, M, L, S, F, B, T/C coil, T/C contact) ......... Max. 8 points 

2) Word devices (TIC present value, D, W, R, A, Z, V) 
......... Max. 3 points 
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~ 

OPERATION 

(a) Setting the sampling trace area 

Specify the sampling trace area using the GPP/HGP/PHP and 
write to the CPU module. 

(b) Setting the sampling trace data 

Set the following data by the GPP/HGP/PHP and write to the 
CPU module. 

1) Number of sampling trace times 
2) Devices to be traced 
3) Sampling period 

(c) Starting the sampling trace 

Sampling trace may be initiated by: 

1) Peripheral; 
2) Switching on M9047. 

(d) Terminating and stopping the sampling trace 

To terminate: 

By executing the instruction, sampling is executed the 
specified number of times, data is latched, and the sampling 
trace is terminated. 

To stop: 

Sampling trace may be stopped by using the peripheral or by 
switching off M9047. 

(e) Checking the sampling trace data 

Read and monitor the sampling trace area data using the 
peri p h ra I. 

(f) Resuming the sampling trace 

Execute the v/ instruction. 
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4.12.8 OFFLINE SWITCH 

( APPLICATION 

Can be used to make the checks in test mode of the 
peripheral with respect to instructions which are not 
being switched on/off during execution of the sequence program. 

1) Output module operation check 
2) Output module and external device wiring check 

( FUNCTION 1 

(1 )  Definition 

(a) The offline feature disconnects devices (Y, M, L, S, F, B) used 
with the F T l  instructions from the sequence program. 

(b) Online/offline statuses are set when the imaginary offline 
switches as shown in Fig. 4.19 are closed/opened. 

1)  Opening the offline switch 

Offline status is set. The lOUTl instruction device is discon- 
nected from the sequence program. 

2) Closing the offline switch 

Online status is set. The ml instruction device is con- 
trolled by the sequence program. 

Offline switch I 
Fig. 4.19 Online/OfFline Statuses 

(2) Device statuses in offline mode 

(a) /OUT1 instruction devices remain in the state that they were 
immediately prior to entering offline mode. 

(b) If setheset is forced by the peripheral in offline mode, devices 
remain in the state that they were forced. 
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OPERATION 

Setting the offline switch 

Set the offline switch using the peripheral. 

Canceling the offline switch 

1)  Use the peripheral. 
2) Reset the CPU module. 

CAUTION 

After the test operation is over, the offline switch must be canceled 
to enter online mode. 
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Specified Loop Count 

4.12.9 STEP-RUN 

Step by Step 

APPLICATION 

This is a fault finding facility which allows the program to be run 
step by step or scan by scan and simultaneously allows devices 
and the PC CPU operating condition to be monitored. 

FUNCTION 

(1) Definition 

Executes the sequence program operation step by step. 

Step run allows operation to be 
' performed in order of steps a 

to @ with a stop at each step. 

1) Specified loop count - - *  Operation is stopped at the speci- 
fied step after the sequence prog- 
ram is executed the specified 
number of scans. 

2) Step by step ......... ...... Operation is executed step by 
step, starting at step 0 or the 
current step. 

Specified step O R  

\r,l-i 
i==i 

"E T Operation 
h 

-! 

I ,,I-- 4 specified step 

h 



4. CPU MODULE /MELSEC-A 
(3) Output (Y) state with RUN/STOP switch in STEP-RUN 

(a) The RUN/STOP switch may be set to STEP-RUN in either of the 
two ways : 

1)  RUN, PAUSE, STEP-RUN 

When the switch is set to STEP-RUN, operation is stopped 
with al l  outputs maintaining the state immediately before 
the switch was set to STEP-RUN. 

0- END 0-END 

Step run 
allowed + 

ON 

OFF 
output ( Y )  

Output status 
c Program operation resuit’is output-kat the time 

of PAUSE is - 
retained 

Fig. 4.20 Timing for RUN - PAUSE - STEP-RUN 

2) RUN + STOP + STEP-RUN 

When the switch is set to STOP, operation is stopped with 
all outputs switched off. 
When the switch is then set to STEP-RUN, all outputs in the 
state at the time of STOP are provided with the operation 
remaining stopped. 

STOP. 
STEP-RU N 

-Step run - 
allowed 

Program Output status 
operation at the time - 
output restored 

of STOP is -result is All outputs off 

output ( Y )  

~~ 

Fig. 4.21 Timing for RUN - STOP - STEP-RUN 

7 “ 7  
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(4) Timer, special timing clock processings during step run 

1) Timers 

a) 10ms timer -....... 10ms incremented every scan 
b) 100ms timer ....-.. 100ms incremented every 10 scans 

2) Special timing clocks 

M9030 (0.1s clock) ..... Switched on/off every 5 scans 
M9031 (0.2s clock) .... Switched on/off every 10 scans 
M9032 (IS clock) *-.-.e. Switched on/off every 50 scans 
M9033 (2s clock) . . - * - * *  Switched onloff every 100 scans 
M9034 (1 m clock) .....- Switched on/off every 3000 

scans 
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( OPERATION 

(a) Set the RUN/STOP switch to STEP-RUN. 

(b) Control the GPP/HGP/PHP to perform step run. See the 
corresponding Opera ti ng Manu a I .  

( CAUTION 3 
(a) When the step run is performed with the loop count specified, 

the number of loops is not counted if the step specified to stop 
the operation is not executed by any instruction, e.g. m. 

(b) When the RUN/STOP switch is moved from STEP-RUN to 
STOP or from RUN to STOP, the output status immediately 
before the switch is set to STOP is stored in the CPU module 
in terna I memory. 
When the switch is then moved back to STEP-RUN or RUN, the 
stored output status is restored before the operation is 
resumed. 
If the stored output status is not required, the CPU must be 
reset before placing the switch back to STEP-RUN or RUN. 

(c) When the step run is performed with the number of loops 
specified, the instruction cannot be used at the step 
specified to stop operation. 
If this instruction is used, the CPU module will stop with error 
messa e "CAN'T EXECUTE (P)" indicated. 
The el NEXT instruction may be used at the aforementioned 
step when the step run is performed step by step. 

16 INA) 66161-A 
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Ambient Temperature (C) 

-k 50 

4.12.10 CLOCK FUNCTION 

Accuracy (Weekly difference, sec) 

4- 15.5 

APPLICATION 

A3NCPU 

07M 27D 10 : 50 : 07 

Allows real-time clock management by using the clock of one CPU 
module. 

* The year and week of the day are not 
indicated on the LED. 

( FUNCTION 1 
(1 )  Definition 

Allows the clock to be operated in accordance with the data set in 
the CPU module. 
While the PC power is off, the clock is operated by the memory 
cassette battery. 

(2) Clock data 

(a) Real-time clock data includes the year, month, day, hour, 
minute, second and day of the week and is set to the clock 
devices: 

1) year ........... Expressed by 2 least significant digits 
2) Leap year .... Automatically judged 

24 hours basis (0 to  23 o’clock) 3) Time .......... 

(b) Clock data may be set and read by using special relays and 
registers. See the next page. 

(c) Clock data accuracy depends on the ambient temperature. 

I 4- 25 I 4- 2.75 I 
I - 10 I 4- 6.5 I 
(d) Month, day, hour, minute and second are indicated on the LED 

by switching on M9027. 
Any error message has precedence over the clock data. 
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(3) Special relays, registers 

Device 

M9025 

(a) Special relays 

Description Explanation 

Clock data set request ‘3 Writes clock data from D9025 to D9028 to the clock 
devices after the END instruction is executed during 
the scan when M9025 is switched on. 

M9027 

M9028 

I M9026 I Clock data error I 0 Switched on when any clock data set is not BCD. I 
Clock data display (3 Switched on to indicate the clock data on the CPU 

Clock data read request (1 Switched on to read the clock data to D9025 to 

front panel LED. 

D9028 after the END instruction is executed. 

Day of the Week I Sun I Mon I Tue I Wed 

(b) Special registers 

Thu I Fri Sat 

Device 

D9025 
- 

- 
09026 

D9027 

D9028 

- 

Description 

Clock data 
(Year, month) 

Clock data 
(Day, hour) 

Clock data 
(Minute, second) 

Clock data 
(Day of the week) 

Explanation 

b15 

Month 
r r  -- 

I -(OI to 12 in BCD) - Year 
(00 to 99 in BCD) 

b15 

Hour 
v ( O 0  to 23 in BCD) 

Day 
(01 to 31 in BCD) 

b15 

Second 
~ ( O O  to 59 in BCD) 

Minute 
(00 to 59 in BCD) 
. 

- 0  

:I Correspondence between day of the week and 
number 
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OPERATION 

(a) Writing the clock data to the clock devices 

1) Store the clock data to D9025 to D9028 in BCD code. 
2) Switch on M9025. 

(b) Reading the clock data 

Switch on M9028. 

CAUTION 

(a) The clock data must be written to the clock when using the 
clock function. 

(b) All clock data must be stored in 09025 to D9028 even when 
part of the data is modified. 

(c) Normal clock operation cannot be performed if invalid data is 
written. 

Examtie 

Month: 13 
Day: & - 

(d) Battery backed during PC power off, the clock operation 
cannot be continued if: 

1) The battery connector is disconnected from the memory 

2) The memory cassette is removed from the CPU module. 
cassette connector. 
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4.12.11 ONLINE I10 MODULE REPLACEMENT 

:a) Using sequence program 

iwitch on the input condition of the following program in 
he sequence program during CPU "RUN". 

( APPLICATION 1 

(b) Using peripheral device 

Install the peripheral device to the CPU and set the CPU tc 
RUN or STOP. 

Allows any input or output module to be changed with the CPU 
running (power on). 

1) Switch on the input condition ..-The changed module 
number is set to 

( FUNCTIONS 

(4) Switch off M9094 in test mode. 
(Operation of the new module started) 

7 
(1) Allows one input or output module to be changed with the 

system online. 

L I ' I  (Installation) 

~ ~ _ _ _  

(2) This facility allows modules to be exchanged without any CPU 
error. 

( OPERATION 

(1) This feature may be executed in either of the following two 
methods: 

Input 
condition I 

I 

Most significant digits of the head 
WO number of the module 

(May be written during run by 
peripheral device) 

Procedure 

Procedure 

(1) Set the most significant digits of the changed module 
head I/O number to D9094 in PC test mode. 
Example: If head I/O number = 70, the number set is 

If head I/O number = l x t h e  number set i 5  

H07. 

H17. 
w_ 

(2) Switch on M9094 in test mode. 
(3) Channe the I/O module. 

D9094. M9094 is 
switched on. 

2) Change the I/O module. 
3) Switch off the input condition ... M9094 is switched 

off. (Operation of 
the new module 
started) 

. vu 
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Module M9094 

ON 

OFF 

Processing during CPU "RUN" 

1) Stores the operating status to its X or Y image memory area when the first END is processed after 
M9094 is switched on, and does not access the corresponding input or output module thereafter. 

(2) Processings during the change 

The modules perform processing as follows depending on the 
ON/OFF state of M9094. 

Module 
changed 

Other 

1) Stops after retaining the operating status at the first END processing after M9094 is switched on. 

1) Performs normal operation. (The module providing output in accordance with the data of the input 
module chanaed oDerates with its input data fixed.) 

2) After M9094 is switched on, the corresponding input module operation is processed using the data 

3) After M9094 is switched on, the corresponding output module operation results are stored to the Y 

(ON or OFF) of the X image memory area. 

image memory area. 

CPU 

14) After M9094 is switched on, all modules are not verified or checked for fuse blown. I 

CPU 

1) The input module performs operation processing using the X image memory area data at the first 
END processing after M9094 is switched off, and accesses the corresponding input module 
thereafter. 

2) The output module outputs the Y image memory area data (ON or OFF) at the first END processing 

3) After M9094 is switched off, module verify and fuse blow check are resumed for all modules. 

after M9094 is switched off, and accesses the corresponding output module thereafter. 

I Module 
changed switched off. 

1) Resumes access using the CPU image memory area data after the END processing after M9094 is 

Other modules [ 1) Performs normal operation. I 
~~ ~ 

*: Processings during the change using the peripheral device with the CPU 
"STOP" are as described above, however all outputs are off and at stop. 
Outputs are restored by setting the CPU to RUN. 

f CAUTION 

Item 

Special module change 

Changeable I/O module 

CPU RUN/STOP key 

D9094 

Test operation disallowed 
by peripheral 

Safety measures for mod- 
ule change during CPU 
"RUN" 

Caution 

Any special module must be changed after switching off the power. 

I (1) The new module must be equal in the number of I/O points to the old module. 
(Difference in the number of I/O points results in error.) 

~~ 

(2) Any I/O module changed must have been specified in 09094. 
If an unspecified module is changed, the equipment connected to that module may 
result in I/O operation error. 

After set to the required position before starting the change, the key must not be moved 
until the change is complete. Otherwise the CPU operation processing will vary and cause 
I/O operation error. 

(1) FFlH) is set to D9094 when the CPU power is switched on and cleared when the power 
is switched off. Data is overwritten by the most significant digits of the head 110 
number specified. 

I (2) A correct I10 number must be specified as the D9094 set range and set value are not 
checked in the CPU. 

After M9094 is switched on, do not conduct test operation using the peripheral. 
Otherwise operation error will occur; e.g. data enters the image memory area and is 
output when M9094 is switched off. 

~ ~ 

(1) The module changed stops operation when M9094 is switched on and performs 
operation using the image memory area data when M9094 is off. To resume 
operation after the module is changed, the operating status must be checked, safety 
measures fully taken, and M9094 switched off. 

(2) When the output device is only used for display, such as AGFD, safety measures may 
not be required. For other modules, safety measures must be taken, e.g. provide 
interlock in the sequence program, switch off the device power. 

7-u I 
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Module terminal block installation screws (M4) 

4.13 Handling 

10 (8.66) to 14 (12.13) 

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

4.13.1 Handling instructions 

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

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

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

(4) Tighten the module mounting and terminal screws as speci- 
fied below. 

Screw I Tightening Torque 
kgmn (Ibainches) 

I Module mounting screws (optional) (M4) I 8 (6.93) to 12 (10.39) I 

(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.) 
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Description 

LED display 

4.13.2 Nomenclature 

Application 

Displays up to 16 alphanumeric characters. 
May be addressed from the user program using the LED commands and/or displays 
self-diagnosed error messages. 

' I  

~ 

RUNETOP switch 

I/O control switch 

STEP 
PVII 

S T E P  
E A R  QD 

~~ 

RUN/STOP: To stadterminate running the PC program. 
PAUSE: To terminate running the PC program and maintain output status. 
STEP-RUN: To run the program step by steplscan by scan. 

Used to select direct or refresh mode. 

Reset key switch 

RESET: Hardware reset. Used to reset the CPU after an operation error and to 
initialize operation. The latch memory is not cleared when the CPU is reset. 

LATCH CLEAR: Sets all latch area data (as defined in parameters) to OFF or 0. (Valid 
when the CPU is in STOP status) 

Clears the present LED annunciator message. The next message in the annunciator 
.ED display reset switch 1 queue is then displayed where appropriate. 

~~ 

RUN LED 

Indicates the run status of the CPU. 
On: The CPU is in RUN or STEP-RUN status, no operation errors have occurred, the 

Off: The CPU is in STOP, PAUSE or STEP-RUN status and the program is not being 

Flicker: Self-diagnosed error has occurred. (Operation will continue if the error 
detected has been specified in the parameter setting.) 

program is being run and the PC is active. 

run. 

Memorycassetteload- I Used to connect the memory cassette to the CPU. ing connector 

RS422connector 1 Peripheral programmer port. Fit cover (supplied) when not in use. 
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4.73.3 Settings 

(1) Set the I/O control switch to direct or refresh mode as 
indicated below. 

No. 

1 

2 

3 

Switch Setting 

OFF ON 

~ 

OFF ON H 
OFF ON 

~ 

Input (X) 

Direct 

Refresh 

Refresh 

output (Y) 

Direct 

Direct 

Refresh 

D9014 Value 

0 

1 

3 

POINT 

(1) The I/O control switch must be set with power off. 

(2) After the switch has been set, the switch status is 
checked every time the CPU is powered up or reset. 
Direct inputhefresh output setting is processed as 
refresh inputhefresh output (No. 3 of the above) by 
the CPU. 

(3) The BIN value in special register D9014 can be 
monitored by the peripheral. 

_ _ _ _ ~  ~~ 

(2) For IC and memory cassette settings, see Section 8.2. 
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5. POWER SUPPLY MODULE /MELSEC-+ 

AINCPU A61 P 

5. POWER SUPPLY MODULE 

5.1 Power Supply Module Specifications 

5.1.1 Power supply module specifications 

A62P A63P A65P A66P 

Table 5.1 shows the specifications of power supply modules. 

Base loading position 
Power supply Power supply Power supply Power supply 

module loading module loading module loading module loading "" module 
loading slot /L:gGd:tt I slot I slot I slot I slot 

24V DC 

100- 120V AC 
+IO%, -15% 
(85to 132VAC) 

100- 120V AC 
+lo%, -15% 
(85 to 132V AC) 

Input voltage 
200-240V AC 
+lo%, -15% r- (1 70 to 264V AC) 

+30%, -35% 
200-240V AC 
+IO%, -15% 

(1 70 to 264V AC) 

(15.6 to 31.2V DC) 

Input frequency I 50/60Hz 5 5% I -  I 50/60Hz & 5% 

flax. input apparent power 

Inrush current 

110VA 65W IlOVA I 95VA ~ ~ 

20A. within 8ms 100A. within Ims 20A. within 8ms 

5A 8A 5A 8A Rated output 
current 

5v Dc 

24V DC +IO% 0.8A 0.8A 1.5A 

Applicable wire size 

5V DC 5.5Aor higher 8.8Aor higher 5.54 or higher 

5.5 to 6.5V 

- - 

*I 
Overcurrent 
protection 24V DC 1.2A or higher 1.2Aor higher 

*2 5V DC 5.5 to 6.5V 5.5 to 6.5V 5.5 to 6.5V 5.5 to 6.5V 
Overvoltage 
protection 24V DC 

~~ 

0.75 to 2mm2 (18 to 14 AWG) 

Rated switching voltage, I 
current of power-on 

terminal 

External dimensions 
mm(inch) 

ZSUV AC 2A I 30VDC2A 

250(9'84) 
135(5.32) X 
121(4.76) 

Efficiency I 65% or higher 

Weight kg(l b) 

Power indicator I Power LED display 

0.75(1.65) 1.65(3.63) 0.98(2.16) 0.94(2.07) 0.8(1.76) 0.94(2.07) 

Terminal screw size 1 M4 X 0.7 X 6 I M 3 X 0 . 5 X 6  

I Applicable solderless 
terminal V I  .25-4, V I  .25-YS4A. V2-S4, V2-YS4A V1.25-3, V1.25-YSY 

V2-S3, V2-YS3A 

Applicable tightening 
torque 12kg-cm (10.39 Ib.inch) 7kga-n 1 (6.06 Ib4nch) 

250(9.84) X 55(2.17) X 121(4.76) 
25w.84) x 
37.5(1.48) X 

121(4.76) 

Table 5.1 Power Supply Unit Specifications 
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5. POWER SUPPLY MODULE /MELSEC=A 
POINT I 
"1 : Overcurrent protection 

The overcurrent protection device shuts off the 5V, 
24V DC 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 overcurrent and start up the 
system. 

"2: Overvoltage protection 

The overvoltage protection device shuts off the 5V DC 
circuit and stops the system if 5.5 to  6.5V voltage is 
applied to  the circuit. 
When this device is activated, the power supply 
module LED is switched off. In this case, switch off, 
then on the input power to  restart the system. 
The power supply module must be changed if the 
system is not booted and the LED remains off. 

IB (NAI 66161-A 
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5. POWER SUPPLY MODULE /MELSEC-A 

AID conversion ~ l ' ~ {  

5.1.2 Selection of power supply module 

Select the power supply module according to the total current 
consumption of I/O modules, special function modules, and 
peripheral equipment supplied by that power supply module. 
When the extension base A55B or A586 is used, power is supplied 
from the power supply module of main base. Therefore, this point 
should also be taken into consideration. 

5V DC 1.5A 

(1) Current consumption of each module 

Positioning 

The current capacity of each power supply module and the 
current consumption of each module are indicated below. 
Select an appropriate power supply module, referring to the 
va I ues indicated below. 

. . . . . . . 
A Y l l E  
AY13 

AY13E 
AY22 
AY23 

AY40A 

AY50 
AYGO 

AYGOE 
AY80 

AYGOEP 
AYBOEP 

AY51 
AY81 

CPU, 110 modules 

5V DC 0 23A 
24V DC 0.29A 
5V DC 031A 
5V DC 0.59A 
5V DC O.12A 
24V DC 002A 
5V DC 0 19A 
5V DC 0 23A 
24V DC 004A 
5V DC 0.29A 
24V DC 0.08A 

5V DC 0 12A 
24V DC 0.13A 

5V DC 0.12A 
24V DC O.14A 
5V DC 0.23A 
24V DC 0.1A 
5V DC 0 1A 

24V DC O.l lA 
5V DC 0.2A 

Power supply 
modules 

5V DC 8A 

5V DC 1.21AI1.27A 1 

Special function modules 

5 V  DC 0.14A 

I AlNCPUIP21IRZl I 
Peripheral 
equipment 

[TI 

High-speed counter 
AD61 

I 5V DC 0.3A I A3NCPUIP21/R21 
5V DC 0 90AI1.55N1.95A 

-r 1 5V DC 0.3A I 
I/O 

AX10 I *24V DC 0.8A 

~ 5V DC 0.0GA 

AX8OE I I  DIA conversion 
A62DA 

ND. DIA conversion 
A84AD 

1 5V DC 8A I t i  5V DC 0.6A 
24V DC 0.35A 

5 V  DC 0.24A 
24V DC max. 0.53A 

I Positioning 
AD71 

5V DC 2A 
'24V DC 1.5A 

... .- 
5V DC 0.12A :!:; 24V DC 0 15A 

5V DC 0.9A 
Data link 

AJ71 P22/R22 I!' 5V DC 1.9AI1.9A 

I 
Data link 

5V DC 2.1AI2.1A 
Voice outDut 1 5V DC 5A 

24V DC 0.33A 
KV DC 1 AA 

' I  
- . - - . . .. . I '  

I I 

AJ71C24S3 

Intelligent communication Memory card Centronics 

CRT/LCD controller I I AD57SVAD58 
*24V DC is supplied to the 
module v ia  external  
wiring. 

I t  
. . 

I 
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5. POWER SUPPLY MODULE /MELSEC-A 

Left Hand 
Adjacent Module 

(2) Selection of power supply module when extension base unit 
A55B or A58B is used. 

When extension base A55B or A58B is used, the 5V DC power 
is supplied from the power supply module of the main base 
unit via the extension cable. Therefore, when the A55B or 
A58B is used, note the following points: 

Vacant Input Module Output Module 
Power supply Module Dummy Module Special Function Module 

Select the 5V DC capacity of power supply module in the 
main base unit so that it can cover the current consump- 
tion of 5V DC used for the A55B or A58B. 

Max. output 
current for 

24V DC 

Example: 

0.5A 1.2A 1 .OA 1.5A 

Assuming that the 5V DC current consumption of main 
base unit is 5A and the 5V DC current consumption of 
A55B is 2A, it is required to select the A61 P (5V DC, 8A) for 
the power supply module on the main base unit. 

Since the power is supplied to the 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 would provide 4.75V DC or more at the 
receiving end. 
For details of voltage drop, etc., refer to Section 6.2.2 
"Application standards of extension base unit". 

(3) Notes on use of the A66P 

(a) The A66P gives optimum power output when a vacant slot 
exists on either side of it. It must be located without an I/O 
module to the right, preferably with a vacant slot to the 
left. 

(b) The A66P output current (24V DC) depends on the 
left-hand adjacent module. 

5-4 
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5. POWER SUPPLY MODULE /MELSEC-~  

SM6.3A M R l N M 8  HP-32 

For power 

A61P, A62P, supply A63P ~~!~~ AY23 
A65P, A66P 

Application supply For power For Output For output 

5.1.3 Fuse specifications 

HP-70K MP-20 MP-32 MP-50 

For output For output For output For output 
AY22 AY50,AY80 AY60 AYGOE 

This section describes the specifications of fuses used for the 
power supply modules and output modules. 

type 
Shape Plug type Plug type Plug type Plug type Plug type 

type type 

Rated current I 4A I 6.3A I 8A I 3.2A I 7A I 2A I 3.2A I 5A I 

Table 5.2 Fuse Specifications 
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5. POWER SUPPLY MOOULE /MELSEC-A 

~ 

Module terminal block installation screws (M4) 

Module mounting screws (optional) (M4) 

5.2 Handling 

10 (8.66) to 14 (12.13) 

8 (6.93) to 12 (10.39) 

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

5.2.1 Handling instructions 

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

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

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

(4) Tighten the module mounting and terminal screws as speci- 
fied below. 

Screw I Tightening Toque I kg-em (Ibkches) 

I Module terminal block installation screws (M3) I 5 (4.33) to 8 (6.93) I 

(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.) 
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5. POWER SUPPLY MODULE /MELSEC-A 
5.2.2 Nomenclature 

(1) Nomenclature of A61P module 

Module fixing hook 
Hook for fixing the module to the base unit. 

"POWER" LED 

LED for indicating 5V DC power 

Power fuse, fuse holder 

4A cartridge fuse for AC input power is fixed by the fuse 
holder. 

I W i L l ,  

a=.=" .o>- Ml_n 

"WW, "Ch" w 

Spare fuse for power supply 

Spare fuse for power supply installed to the rear side of 
terminal cover. 

Terminal block 

For details, see below. (Located under the terminal cover) 

Terminal cover 

Cover for protection of terminal block. Remove during wiring. 
Install after wiring. 

Module fixing screw mounting hole 

Allows fixing the module with a screw in addition to the 
module fixing hook. (For M4 screw) 

Terminal details 

. Use IOOV AC or 200V 

SHORT AC1 OOV 

SHORTACPOOV 

the shielding pattern on 

5-7 
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5. POWER SUPPLY MODULE /MELSEC-A 

4A cartridge fuse for AC input power is fixed by the fuse 
holder. 

Spare fuse for power supply 

(2) Nomenclature of A62P, A65P module 

,men 

l'Yll. 
Y >*am. 60 eo*. 

/ r i m  
i s  i" I. >DP."OU 

n 
I r - 7 ,  I *.,I 

* I I 

Spare fuse for power supply installed to the rear side of 
terminal cover. Fk.;! 
Terminal block ,I '  p ' L 1  

, ;-:? 
$-,.,! Terminal cover &" I 
p; 
E-!!! 

t L.1 I 
L _ _ J  - - - __. l:=;c; 

":-' I For details, see below. (Located under the terminal cover) \ ,*-id 

?& 
-+ 

Cover for protection of terminal block. Remove during wiring. 
Install after wiring. . - 4  

(:-> J 

Terminal details 

.%Nil 
rY6t 

Lq ,-WE- 

1-7-5- 

I--- 
'U  

.ro 

7 - 2 -  

Power input terminals 

Module fixing screw mounting hole( 
Allows fixing the module with a screw in addition to the 
module fixing hook. (For M4 screw) 

Power input terminals to which AC power of IOOV AC or 200V 
AC is connected. 

Applied voltage select terminals I 

~ 

Terminals for selecting applied voltage. Use 1OOV AC or 200V 
AC as described below. When IOOV AC is input, connect 
together the "SHORT AC IOOV" terminals with the attached 
short chip. When 200V AC is input, connect together the 
"SHORT AC 200V" terminals with the attached short chip. 

1 I LG terminal 
I t I Grounding of power filter. Has half the input potential. 

FG terminal 

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

,SPARE 
FUSE 

-l 

INPUT 
AClOO/POOV 
J 

SHORTAC'IOOV 

SHORTACPOOV 

1 
1 

24V DC, 24G DC terminals 

For supply to output module which requires 24V inside the 
module. (Supplied to the module via external wiring) 

Terminal screw 

M4 X 0.7 X 6 
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Spare fuse for power supply 

Spare fuse for power supply installed to the rear side of - - 

5. POWER SUPPLY MODULE /MELSEC-/ 

", . 
.<.".. 

- r -  - 2  

; :.;a 
I r - l t  

I ' ,  

(3) Nomenclature of A63P module 

terminal cover. 

Module fixing hook 

Hook for fixing the module to the base unit. 

h ; 'E:::' 
. I  
I , _ . I  
, I  , I  

\ 

, %-, I 
L.-> .___. 
y7:F 

Terminal block !,.. ;$<;>; ~ 

L 1 - 2  3k.k ; 

;-iij 
p: 
3227 
$4' 

For details, see below. (Located under the terminal cover) 

F 7 - 1  
i:-;; I ?,->? 
s,..;.;. 
rT;.i 

Terminal cover 

Cover for protection of terminal block. Remove during wiring. 
Install after wiring. 

-LJ- 

Power fuse, fuse holder 

6.3A cartridge fuse for AC input power is fixed by the fuse 

,"C'." 

j::., 

.Fr 

r , y  
,'..;; 

I holder. 

Term i na I deta i Is 

I Power input terminals I 
Power input terminals for 24V DC. 
The power fuse will be blown if the positive and negative 
terminals are reversed. 

the shielding pattern on 
rinted circuit board. 
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5. POWER SUPPLY MODULE /MELSEC-A 
(4) Nomenclature of A66P module 

wer is fixed by the fuse 

e terminal block to the 

Module fixing screw mounting hole1 

Allows fixing the module with a screw in addition to the 
module fixing hook. (For M4 screw) 

- -  

Terminal details 

Power input terminals 

Power input terminals to which AC power of IOOV AC or 200V 
AC is connected. 

I Applied voltage select terminals I 
Terminals for selecting applied voltage. Use IOOV AC or 200V 
AC as described below. When IOOV AC is input, connect - 
together the "SHORT AC IOOV" terminals with the attached 
short chip. When 200V AC is input, connect together the 
"SHORT AC 200V" terminals with the attached short chip. 

LG terminal 

Grounding of power filter. Has half the input potential. 

Power ON terminal 

Contact terminal which conducts at normal 24V DC output 
when power input turns on. 

FG terminal 

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

INPUT 

OUTPUT 
DC24V 1 PA 

1: 

24V DC, 246 DC terminals J WW. ; 
For supply to output module which requires 24V inside the ~ 

module. (Supplied to the unit via external wiring) 

Terminal screw 
M3 X 0.5 X 6 
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5. POWER SUPPLY MODULE /MELSEC=/ 

lQOV AC 

(5) Setting 

2WV AC 

The input voltage range, IOOV or 200V, must be specified by 
placing a jumper (supplied) across two terminals as described 

Setting t o  lQQV AC 
(Install the short chip to 0) l -  

below: 

The power supply mod- 
ule is damaged. 

(The CPU is not damaged.) 

I Remove the terminal cover from the 
power supply module. 

Setting t o  20QV AC 
(Install the short chip to 0) 

Remove the pair of terminal screws, @ 
or 0, according to the supply voltage 
range 1 used. 
0: For the IOOV AC range. 
0: For the 200V AC range. 

I 
I 

No error occurs in the 
module. 

However, the CPU does 
not oDerate. 

Install the short clip @ and fix it with the 
terminal screw. Install the short chip in 
the direction shown in the figure at 
right. (The figure at right shown an 
example when the supply line voltage 
is IOOV AC.) 

SHORT AC1M)V 

SHORT ACPOOV 

POINT I 

No error occurs in the module. 
However, the CPU does not operate. 

No setting 
(The short chip is not 

installed) 
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6. BASE UNIT /MELSEC-A 

A32B 

6. BASE UNIT 

A35B A38B 

6.1 Base Unit Specifications 

External dimensions 
mm(inch) 

Weiqht kq(lb) 

6.1.1 Specifications of base units 

______ 

247(9.72) X 250(9.84) 382(15.04) X 480(18.90) X 
X 29(1.14) 250(9.84) X Zg(1.14) 250(9.84) X Zg(1.14) 

0.96(2.11) 1.5(3.3) 1.9(4.18) 

(1) Specifications of main base units 

I Loaded 110 modules I 2 can be loaded I 5 can be loaded I 8 can be loaded I 
1 Extensionconnection I Possible I Possible I Possible I 
I Installation hole size I 6mm(0.24inch) dia. per-shaped hole (for M5 screw) I 

Table 6.1 Basic Base Unit Specifications 

(2) Specifications of extension base units 

Item 

Loaded 110 modules 

Power supply module 
loading 

Installation hole size 

Terminal screw size 

Applicable wire size 

Applicable solderless 
terminal size 

External dimensions 
mm(inch) 

Weight kg(lb) 

Accessory 

A65B A68B A55B A58B 

5 can be loaded 8can be loaded 5 can be loaded 8 can be loadec 

Power supply module required Power supply module required 

6-mm dia. per-shaped hole 
(for M5 screw) 

6-mm dia. per-shaped hole 
(for M5 screw) 

352(13.86) X 
250(9.84) X 

Zg(1.14) 

1.4(3.08) 

I 

- M4 X 0.7 X 6 (FG terminal) 

- I 0.75 to 2mm2(18 to 14'AWG) 

446(17.56) X 
250(9.84) X 

29(1.14) 

(W1.25-4, (V)1.25-YS4, 
(V)2-S4, (V)2-YS4A 

(Applicable tightening 
torque: 1 2kglcm (67.1 IbAnch)) 

Zg(1.14) 29( 1.14) 

1.9(4.18) 1 l.Z(Z.64) 1 1.7(3.74) 

- *I One dustproof cover 
(for I/O module) 

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

Table 6.2 Extension Base Unit Specifications 

When using either base unit A55B or A58B which do not 
require a power supply module, refer to Section 5.1.2 
"Selection of power supply module" and Section 6.2.2. 
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6. BASE UNIT /MELSEC-A 
6.2 Handling 

This section gives base unit handling instructions, notes on using 
the extension bases, nomenclature and hardware setting instruc- 
tions. 

6.2.1 Handling instructions 

(1) Do not subject the base units to impact or shock. 

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

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

C J - L  
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6. BASE UNIT /MELSEC-A 
6.2.2 Application standards of extension base unit(A55B. A58B) 

With the Type A55B or A58B extension base unit, 5V DC is 
supplied from the power supply module of the main base unit via 
the extension cable. Therefore, some voltage drop occurs over the 
extension cable and the specified voltage is not supplied to the 
receiving end, resulting in mis-input and rnis-output. When the 
A55B or A58B is used, make calculation according to the following 
description to determine whether the extension base unit may be 
used or not. 

(1) Selection conditions 

(a) 4.75V DC or more should be provided at the farthest base 
unit from the main base unit. 

(2) Calculation of voltage at farthest unit. 

The 5V DC output voltage of power supply module 
fluctuates by approx 0.1V. Hence in the wobt case the 
supply voltage will drop to 4.9V. 

Resistance value of cable 

ACOGB * * * * * .  0.01 9 R 
AC12B *.-*.. 0.028 R 
AC30B - . * - * .  0.052 R 

Basic base 

A55B or A58B base 
v1 < R, ~ [ I  VI: Voltage drop of cable between basic base and 

extension base 
VZ: Voltage drop of cable between extension base 
RI: Resistance of cable between basic base and exten- 

R2: Resistance of cable between extension bases 
11: Current consumption of 5V DC used for the 1st 

--+ sion base 

A55B or A58B base extension stage 
12: Current consumption of 5V DC used for the 2nd 

extension stage 

+ 12 

Voltage drops Vl and Vz are: 
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IB (NAI 66161-A 



6. BASE UNIT /MELSEC-A 
The voltage of receiving end at the 2nd extension stage must 
satisfy the following expression: 

Farthest base voltage = 4.9 - (Vi 4- V,) > 4.75 

In order to satisfy the condition that the voltage at the final 
stage should be 4.75V or more, the following conditions 
should hold: 

4.9 - 4.75 e v, + v2 
0.15 L Ri (I1 + 12) R212 

Under the above conditions, the A55B or A58B can be used for 
two extension stages. Therefore, the number of A55B or A58B 
extension modules which may be powered from one power 
supply is limited by the voltage drop between the main base 
unit and the farthest base unit. 

0.15 2 total of voltage drop up to receivinn end 

(3) Calculation example 
Main base 

I I A58B 

"' \AC12tp] Total of 5V DC 

current consumption: 3A 

Resistance value of AC12B = 0.028R 

Vi 
V, = 0.028 X 2 = 0.056 [VI 

0.028 X (3 + 2) = 0.14 [VI 

Vi V2 = 0.196 [VI 

I Receiving end voltage of 2nd extension stage is 
4.9 - 0.196 = 4.704V [ 
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6. BASE UNIT /MELSEC-A 
Therefore, since the voltage drop is 0.15 or more, the A558 
cannot be used at the 2nd extension stage on this condition. 
In this case, the A55B can be used by changing the cable to 
ACO6B. (Resistance value = 0.019Q 1 

V, = 0.019 X (3 + 2) = 0.095 [VI 
V2 = 0.019 X 2 = 0.038 [VI 

Vi + V2 = 0.133 [VI 

1 Receiving end voltage of 2nd extension stage 
4.9 - 0.133 = 4.767V I 

Thus, since the voltage drop is 0.15V or less, the A55B can be 
used for the 2nd extension stage on this condition. 

POINT I 
When using I/O modules and special function modules of 
which internal current consumption is large, load such 
modules into an extension base (A65B, A68B) which 
requires a power supply module. When connecting the 
A55B or A58B to the A65B or A68B, calculate voltage drop 
as described above. 
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6. BASE UNIT /MELSEC-A 
6.2.3 Nomenclature 

(1) Main base unit 

Guide hole for base installation I 
Pear-shaped hole for mounting this 
base unit to the panel of control box, 
etc. (For M5 screw) 

Module fixing hole 

Cut out to accept projection and hook 
at rear of modules. 

Module connectors I 
Connectors where the power supp- 

ecial function modules are 

u-u 
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6. BASE UNIT /MELSEC-A 
(2) Extension base units (A65B, A68B) 

Switch for setting the stage number of 
extension base. (Located under the r base cover) 

Guide hole for base installation 

Pear-shaped hole for mounting this 
base unit to the panel of control box, ‘h etc. (For M5 screw) 

Module connectors 
Connectors where the power supp- 
ly module, CPU module, VO mod- 
ules, special function modules are 
loaded. 
Load the blind cap or blank cover 
(AG60) or dummy module (AG62) 
to vacant connectors, in order to 
prevent the entry of dust. 

t. Connect the extension cable 

Base cover 
Cover for protection of connector for 
extension cable. When connection is 
made with another extension base, it 
IS necessary to  remove the area en- 
closed by a groove at the OUT charac- 
ter portion above the base cover with 
a tool such as nippers. 

in addition to  the module fixing hook. 
Screw size: M4 X 0.7 screw. 

It is necessary to set the shaded portion before installing the base and starting 
operation. 
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6. BASE UNIT /MELSEC-A 
(3) Extension base units (A55B, A58B) 

base cover) 

I \  Module connectors 
Connectors where the power supp- 
ly module, CPU module, I/O mod- 

- Load the blind cap or blank cover 

e area en- 

It is necessary to set the shaded portion before installing the base and starting 
operation. 
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6. BASE UNIT /MELSEC-A 

CON3 

6.2.4 Setting of extension stage numbers 

CON3 

This section explains the stage number setting procedure of each 
extension base unit. (when the extension base unit is used.) 

CON3 

Remove the base cover from the exten- 
sion base unit. 

1 

I 

Make selection from 1 to 7 on the 
connector (COM3) at the bottom left of 
base unit and insert the connector pin 
to the set stage number. 

CON3 

Install the base cover to the extension 
base unit. 

I 
Completed L S t a g e  number setting connector 

Extension Stage 
Number Setting 

I C0N3 

Extension Stage Number Setting 

2nd stage 3rd stage + rUNIT-, r U N I T i  

4th stage 

rUN1T-r 

CON3 

5th stage 6th stage + rUNIT- r UNIT- 

7th stage 

c UNIT - 

CON3 

Extension Base Unit Stage Number Setting 

POINT I 
Set the stage number setting connector (CON3) to a 
number, from 1 to 7, which matches the number of 
extension stages. If the same number has been set to two 
or more extension base units, or no stage number has 
been set, mis-input or mis-output will result. 
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7. EXTENSION CABLE /MELSEC-/ 

ACOGB 

7. EXTENSION CABLE 

7.1 Specifications 

ACl2B AC3OB 

This section describes the specifications of extension cables which 
can be used for the ANCPU system. 

Application 

Weight kg(lb) 

For connection between main base and extension base and between extension bases 

0.34(0.75) 0.52( 1.14) 1.06(2.33) 

I Cable length rn(ft) I 0.6(1.97) I 1.2(3.94) I 3(9.84) I 
Resistance value of 5V DC I supply line (Q at 55'C) 0.019 0.028 0.052 

7- 1 
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8. MEMORY, MEMORY CASSETTE /MELSEC-A 

Type 

*Memory capacity (bytes) 
(RAM memory capacity) 

8. MEMORY, MEMORY CASSElTE 

8.1 Specifications 

A3NMCA-0 A3NMCA-2 A3NMCA-4 A3NMCA-8 A3NMCA-16 A3NMCA-24 A3NMCA-40 

128K 192K 320K 
( 9 W  (144K) (144K) 

16K 32K 64K None 
installed 

This chapter describes the specifications of memories and mem- 
ory cassettes which can be used. 

Loadable ROM type 

Loadable RAM type 

8.1.1 Memory cassette specifications 

4KROM, 8KROM, 1 GKROM 

4KRAM Unloadable 

This section describes the specifications of memory cassettes 
used. 

Weight kg(lb) 0.13(0.29) 0.13(0.29) 0.13(0.29) 0.13(0.29) 0.13(0.29) 0.13(0.29) 0.13(0.29) 

I Number of ROM 
loading sockets I 

4KROM 4KROM 8KROM 

Spcs. (for 28 pins) 

16KROM 

Memory specifications 

External dimensions I mm(inch) 

IC-RAM 
(Read and write 

possible) 

llO(4.33) X 79.5(3.13) X 33(1.30) 

~~ 

Memory capacity (bytes) 8K 8K 16K 32K 

*: Installed RAM memory capacity. 
The capacity in the parentheses indicates the maximum parameter setting 
range. The unused memory range may be used as extension file registers by 
using the SW GHP-UTLP-FNI. 

Table 8.1 Memory Cassette Specifications 

Structure 

8.1.2 Memory specifications 

28-pin IC package 28-pin IC package 28-pin IC package 28-pin IC package 

EP-ROM 
(only read is possible) 

Remarks I When loading memory into the memory cassette two memory ICs of 
the same specification are always required. I 

For allows capacities set in the parameters, see Section 4.11. 

Table 8.2 Memory Specifications 

0- I 
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8. MEMORY, MEMORY CASSETTE /MELSEC-# 
8.1.3 Battery specifications 

This section describes the specifications of battery used for RAM 
memory backup and power failure compensation. 

AGBAT 

I Nominal voltage I 3.6V DC 

I Guaranteed life I 5 years 

Total power failure 
backup time 

~ ~~~~~~~ ~ 

Depends on memory cassette types as indicated below: 
A3NMCA-0: Min. 10800 hours, A3NMCA-40: MIN. 1400 hours 

I Application I For IC-RAM memory backup and power failure compensation function 

I External dimensions mrn(inch) I $16(0.63) X 30(1.18) 

Table 8.3 Battery Specifications 
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8. MEMORY, MEMORY CASSETTE /MELSEC-AJ 
8.2 Handling 

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

8.2.1 Handling instructions 

(1 ) Memory cassette, memories 

Do not subject the memory cassette and memories to 
impact or shock. 

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

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

When loading the memory cassette into th main unit, 
press the memory cassette securely into the housing. 

When loading the memory into the socket, press the 
memory securely against the socket and the lock it with 
the lever. 
After loading, check that the memory is flush with the 
socket . 

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. 

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

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

Do not touch the CPU memory cassette connector. 
Touching the connector may result in improper contact. 

IMPORTANT I 
Before installing or removing the memory cassette to or 
from the CPU, GPP, be sure to turn off the power. If 
installation or removal is performed with the power on, 
the contents of the memory cassette will be damaged. 
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8. MEMORY, MEMORY CASSETTE /MELSEC-/ 
(2) Battery 

(a) Do not short-circuit the battery. 

(b) Do not disassemble the battery. 

(c) Do not throw the battery into flames. 

(d) Do not heat the battery. 

(e) Do not solder the poles of the battery. 
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8. MEMORY, MEMORY CASSETTE /MELSEC-A 

Description 

8.2.2 Nomenclature 

Explanation Remarks 

~~ 

Memory protect 
switches 

CPU connector IConnects the memory cassette to the CPU. I 

~ ~~~ ~ ~ ~~ 

Set the protect range of the IC-RAM contents. 
(With protect ON, writing to the RAM is disabled.) 

* 

Battery (AGBAT) 

Program memory 
sockets 

RAM backup and power failure compensation. 

I.C. sockets with locking facility for IC-RAM/EP-ROM. 
Identical memory I.C. types must be loaded into the two sockets. 
When ROMs are used, the odd-address ROM must be loaded into SOU. and 
the even-address ROM into SOC2. 

* 

I.C. sockets with locking facility for EP-ROM only 
Identical memory I.C. types must be loaded into the two sockets. 
The odd-address ROM must be loaded into SOCl. and the even-address ROM 
into SOC2. 

* 

Pins for connection 
of battery plug 

Connect the battery leads to the connector (CON1 1. Before shipment, the wires 
are disconnected to prevent battery consumption. 

* 

Memory setting 
switch Memory select switch. I *  

8-5 
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8. MEMORY, MEMORY CASSETTE /MELSEC-/ 

Notch 

8.2.3 Memory IC installation 

Broken line 

(1) Holding the IC 

Hold the IC as shown in Fig. 8.1. Do 
not touch the pins. 

Fig. 8.1 Holding the IC 
(2) Loading the IC 

A3NMCA-2, 4 

The IC must be loaded in the correct direction noting the 
orientation of the notch (ROM, RAM) or broken line (RAM) as 
indicated on the socket. 

A3NMCA-8,16,24,4( 

Socket 

IC type 
setting 

A3NMCA-0 7 

Fig. 8.2 IC Loading Direction 

(3) Setting the IC type 

Set the jumper or switch to RAM or ROM in accordance with 
the IC used. 

w 
sw1 

I sw1 

Fig. 8.3 Setting the IC Type 

1) Load the IC after setting its 
type. 

2) When the A3NMCA-0 is  
used, set the jumper ta 
CON3 (ROM) or CON4 
(RAM). 

3) When the A3NMCA-2 to 40 
is used, set switch 1 of SW1 
to the appropriate position. 
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8. MEMORY, MEMORY CASSETTE /MELSEC-A 
(4) IC loading procedure 

A3NMCA-0 

For ROM operation (=7 
Turn the socket locking 

Remove the IC, if any, from 
the socket. 
(Fig. 8.1) 

I 
Set the jumper to ROM. 
(Fig. 8.3) 

For RAM operation 0 For RAM operation Y 
Turn the socket locking 
screw to OPEN. I 
Remove the IC, if any, from 
the socket. 
(Fig. 8.1) 

Set the jumper to RAM. 
(Fig. 8.3) 

I 

Insert the IC noting the 
orientation of the notch or 
broken line as indicated on 
the socket. (Fig. 8.2) 

1 

1 
Press the IC into place and 
turn the socket locking 
screw to CLOSE. 

Check that the IC is flush 
with the socket. 

(RAM) 

dow with masking tape. 

1 Complete 

_ _ _ _ _ _ _ _ ~  

A3NMCA-2, 4, 8, 16 24, 40 

For ROM operation 7 
Turn the socket locking 

Remove the IC, if any, from 
the socket. 

Set switch 1 of SW1 to 
ROM. 
(Fig. 8.3) 

I 

1 

Insert the IC noting the 
orientation of the notch as 
indicated on the socket. 
(Fig. 8.2) 

Press the IC into place and 
turn the socket locking 
screw to CLOSE. 

Check that the IC is flush 

Cover the ROM erase win- 
dow with masking tape. 

For RAM operation v 
Turn the socket locking 
screw to OPEN. 

1 
Remove the IC, if any, from 
the socket. 
(Fig. 8.1) 

Set switch 1 of SW1 to +-l L (Fig. 8.3) 

6 Complete 
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8. MEMORY, MEMORY CASSETTE /MELSEC-A 

BVte ] 
number 

0 
I 

16K 

8.2.4 Memory protect switch setting 

Jumper set to 
ON of CON2 
2 of SWl ON 

The RAM memory may be protected by switching the memory 
protect switch ON . (See below) This protects the memory from 
accidental program changes. 
When changes to the PC program are to be made, switch the 
memory protect switch OFF . 
The switch layout varies depending on the memory cassette type 
as shown below. 

% 

16K 
I 

32K 

ABNMCA-0 1 A3NMCA-2, 4 

3 of SW1 ON 

Memory 
protect 

jumper switch 

32K 
I 

48K 

-'I 1~ s w 1  

4 of SW1 ON 

The memory ranges protected by each switch are shown below: 

48K 
I 

64K 

I Memory Protect Range I Setting I Applicable Memory Cassette 

5 of SW1 ON 

64K 
I 

80K 
6 of SWl ON 

96K 
I 

112K 
8 of SW1 ON 

80 K 
I I 7 of SW1 ON 

96K I 

112K 1 

- - - - - - -  

A3N MCA- 

A3NMCA-40 
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8. MEMORY, MEMORY CASSETTE /MELSEC-A 
POINT I 
(1) Select the memory area to  be protected after making 

any user memory parameter assignments and ensure 
that only valid RAM areas are protected. Do not 
memory protect RAM work areas (e.g. for micro- 
computer programs) or file register areas. 

(2) Do not memory protect areas required for sampling 
trace or status latch data when using these functions. 
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8. MEMORY, MEMORY CASSETTE / M  EL SEC-/ 
8.2.5 Battery installation 

The connector of battery is disconnected before shipment. When 
RAM memory backup or power failure compensation is required, 
connect by the following procedure. 

Open the cover of memory 
cassette. 

1 
Check that the battery is 
loaded properly. 

, 
Insert the connector, which 
is installed to the battery, 
into the connector (CONI) 
on printed circuit board, 
after checking polarity. 

clamp 

Completed 

The connector of the battery has been disconnected in order to prevent the 
consumption of battery during distribution and storage, connect the connector 
before use. 
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9. LOADING AND INSTALLATION /MELSEC-A 
9. LOADING AND INSTALLATION 

This chapter describes the loading and installation procedures and 
instructions for mascumuim reliability of the system. 

9.1 Consideration for Safety 

When the power of system is turned on or off, process output may 
not temporarily perform normal operation due to the difference 
between the delay time and rise time of the power supply of 
programmable controller main unit and the external power supply 
(especially DC) for the process. Also, at the time of an error of the 
external power supply, output process may possibly make an 
erroneous operation. 

In order to prevent the aforementioned erroneous operations from 
resulting in an erroneous operation of the entire system and also 
for safety reasons, constitute circuits (such as emergency stop 
circuit, protection circuit, and interlock circuit), that prevent 
machine damage or and accident due to erroneous operation 
outside the programmable controller. 
A system design circuit example based on the above concept is 
shown on the following page. 

9- 1 
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9. LOADING AND INSTALLATION /MELSEC-A 
I System design circuit example 1 

All AC 
POWER - 
&b - TRANSFORMER 

,,,,,--OUTPUT MPDULE 

I-+-+- 

/ '1 

/ *2 

/ *3 

MC 

POWER Mixed AC and DC 

4 k Q . d  TRANSFORMER w = 
TRANSFORMER = m m 

OFUSE 0 FUSE FUSE 0 8 FUSE 

I - I  I 

'5 

Voltage relay IS 
recommended 

* I :  Runktop circuit interlocked with RAI (run monitor relay) 
*2: Battery low alarm 
*3: RA1 switched on by M9039 (run monitor relay) 
*4: Power to output equipment switched off when stop signal given. 
*5: Input switched when power supply established. 
*6:  Set time for DC power supply to be established. 
"7: On when run by M9039 
*8:  Interlock circuit as neccessary. 

The power-on procedure is as follows: 

For AC 
1) Switch on power. 
2) Set CPU to RUN. 
3) Switch on the start switch. 
4) When the magnetic contactor (MC) comes in, output equipment is powered 

and may be driven from the program. 

For AUDC 
1) Switch on power. 
2) Set CPU to RUN. 
3) When DC power is established, RA2 turns on. 
4) Timer (TM) times out after the DC power reaches 100%. 

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

5) Switch on the start switch. 
6) When the magnetic contactor (MC) comes in, the output equipment is powered 

and may be driven by the program. 
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9. LOADING AND INSTALLATION /MELSEC-A 
9.2 Installation Environment 

Never install the ANCPU system in the following environments: 

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

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

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

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

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

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

( 7 )  Locations where strong power and magnetic fields are gener- 
ated. 

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

1B (NAI 66161-A 
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9. LOADING AND INSTALLATION /MELSEC-A 
9.3 PC Generated Heat Calculation 

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

1 Average power consumption I 
Power is consumed by the following PC areas: 

- 
Power 
SUPPlV 
module CPU 

module - 
- - 

I I24V 24V DC line - 
I 1 (lout) X Vdrop External I 

24V DC 
#power supplyi 
L _ - - _ _ _ _  J 

r-- - L  --_ 

(1) Power supply unit power consumption 

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

3 
Wpw=?((I 5V X 5)+(1 24V X 24)) (W) 

where, I 5V = 5V DC logic circuit current consumption of each module. 
I 24V = current consumption of the output modules (with an average 

number of points switched on) ... (Not for 24V input power 
supply modules) 

(2) Total 5V DC power consumption 

5V is supplied to each module via the base plate, this powers 
the logic circuitry. 

w 5 v  = I 5v + 5 (W) 
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9. LOADING AND INSTALLATION /MELSEC-A 
Total 24V DC output module power consumption (with an 
average number of points switched on) 
24V is supplied to drive output devices. 

W24V = I 24V X 24 (W) 

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

Wout = lout X Vdrop X average number of outputs on at one time (W) 
where, lout = output current (actual operating current) (A) 

Vdrop = voltage dropped across each output load (V) 

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

Win = lin X E X average number of inputs on at one time (W) 
Where, lin = input current (effective value for AC) (A) 

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

Power consumption of the special function unit power supply 
is expressed as: 

Ws= l  5V X 5 f 1  24V X 244-1 1OOV X 100 (W) 

The s u m  of the above values is the power consumption of the 
entire PC system. 

W = Wpw f W5V -I- W24V f Wout 4- Win 4- Ws (W) 

Further calculations are necessary to work out the power dissi- 
pated by the other equipment in the panel. 

Generally temperature rise in the panel is expressed as: 

W 
T = - ("C) UA 

where, W = power consumption of the entire PC system (obtained as 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. 

I POINT I I 
I I 

Fans, heat exchangers or cooling units must be installed if 
the panel temperature is likely to exceed 55°C. 
Fans should be fitted with suitable filters and guards. 
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9. LOADING AND INSTALLATION /MELSEC=A 
9.4 Mounting of Base Unit 

9.4.1 Mounting instructions 

Explanation is given to the instructions for mounting the PC to a 
panel, etc. 

(1) To improve ventilation or facilitate the replacement of unit, 
provide ~ 

(2) Do not mount the base unit vertically or horizontally to allow 
ventilation. 

(3) Ensure that the base unit mounting surface is uniform to 
prevent strain. It excessive force is applied to the printed 
circuit boards, this will result in incorrect operation. Therefore, 
mount the base unit on a flat surface. 

(4) Avoid mounting the base unit close to vibration source, such 
as large-sized magnetic contactors and no-fuse breakers, 
install the base unit in another panel or separate the base unit 
from the vibration source. 

(5) Provide a wiring duct as necessary. 
However, if the dimensions from the top and bottom of the PC 
are less than those shown in Fig. 9.1, note the following 
points: 

(a) When the duct is located above the PC, the height of the 
duct should be 50mm(l.97inch) or less to allow for 
sufficient ventilation. 
Set the distance form the top of the PC so that the hook 
latch at  the top of the module can be pushed. If the hook 
latch at  the top of the module cannot be pushed, the 
module cannot be replaced. 

(b) When the duct is located under the PC, install the duct so 
that optical fiber cables or coaxial cables may be con- 
nected and also consider the minimum bending radius of 
the cable. 

(6) All other equipment should be installed at  least 100mm (3.94 
inches) away from the PC to protect it from heat and noise. 
The bases must be installed at least 50mm (2 inches) away 
from any equipment on both sides. 
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9. LOADING AND INSTALLATION /MELSEC-A 
9.4.2 Installation 

This section explains the mounting for basic and extension base 
units. 

Indicates the panel top, wir- i .  ing duct, or any assembly. 
//// ////////// /////////////////// / L 

80rnm(3.15inch) 
Basic base Extension base or more 7 

data link 
Fig. 9.1 Parallel Mounting 

For coaxial For optical 
data link 

Indicates the panel top, wir- 
ing duct, or any assembly. 

1 : Depends on the length of the extension cable as indicated 
below. 
450mm(17.72inch) or less for Type ACOGB cable 
1050mm(41.34inch) or less for Type AC12B cable 
2850mm(l12.21inch) or less for Type AC30B cable 

"2: 50mm(l.97inch) or more when the link unit is not used. 
lOOmm(3.94inch) or more when 4.5mm(O.I8inch) dia. 
optical fiber cable or coaxial cable is used. 
130mm(5.19inch) or more when 8.5mm(0.33inch) optical 
fiber cable is used. 

"3: 50mm(l.97inch) or more when the link unit is not used. 
lOOmm(3.94inch) or more when 4.5mm(O.l8inch) dia. 
optical fiber cable or coaxial cable is used. 

fiber cable is used. 

*1 

0 0 

Extension base 
"3 

? / / / / / ,  130mm(5.19inch) or more when 8.5mm(0.33inch) optical 

Fig. 9.2 Serial Mounting 

Panel, etc. 

Fig. 9.3 Minimum Front Clearance with Fig. 9.4 Vertical Mounting Fig. 9.5 Horizontal Mounting 
Panel Door Shut (Not allowed) (Not allowed) 
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9. LOADING AND INSTALLATION /MELSEC-A 
9.5 Installation and Removal of Module 

This section explains the installation and removal procedures of 
the power supply module, CPU module, I/O module, special 
function module, etc to and from the base module. 

(1) Installation of module 

Insert the two module fixing pro- 
jections (two) into the module fix- 
ing hole (B) in the base unit. 

Load the module into the base unit 
by pushing it in the direction of 
arrow. 

t 
Check if the hook of module is 
securely inserted in the module 
fixing hole (A) in the base unit. i 

Completed 

The unit installation procedure is explained. 

Module fixing hole (A) 

Base%unit ,/d/ Hook 

POINT I 
(1) To fix the module, be sure to  

insert the module fixing projec- 
t ion into the module fixing hole 
(6). If the module is forcibly 
fixed without insertion, the pins 
in the module connector may be 
bent or damaged. 

(2) When the base unit is used at 
locations where there are espe- 
cially large vibration and/or 
shock, screw the module to  the 
base. Applicable screw size is 
M4(0.16) X 0.7(0.03) X 12mm 
(0.47inch). See the figure at 
right. 

connector - 

fixing projections 

Base 

. 
Module mounting screw 
(M4(0.16) X 0.7(0.03) X 12(0.47)) 

IS lNAl 61 
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9. LOADING AND INSTALLATION /MELSEC-A 
(2) Removal of module 

The unit removal procedure is explained. 

I I 

I Hold the module with both hands 
and push the hook latch at the top 
of module. 

While pushing the hook latch, pull 
the module toward you. 

1 
Lift upwards and remove the mod- 
ule fixing projections from the 
module fixing hole (B). 

&I Completed 

Push 

Module connector 

POINT 1 
To remove the module, be sure to disengage the hook 
from the module fixing hole (A) and then remove the 
module fixing projections from the module fixing hole (B). 
If the module is forcibly removed, the hook or module 
fixing projections will be damaged. 
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9. LOADING AND INSTALLATION /MELSEC-A 
9.6 Installation of Dustproof Cover 

When the A55B or A58B is used, it is necessary to install the 
dustproof cover, which supplied with base, to the I/O module 
loaded at the left end in order to prevent foreign matter from 
entering the I/O module. If the dustproof cover is not mounted, 
foreign matter will enter the I/O module, resulting in failure. The 
installation method of dustproof cover is explained below. 

Dustproof cover 

I 
L 

I/O module 

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

IB (NA) 66161 
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9. LOADING AND INSTALLATION /MELSEC-A 

Power Supply Transformer 
Module Capacity 

A61P 11OVA X n 

A62P IIOVA X n 

A65P 11OVA X n 

9.7 Wiring 

"n" stands for the number of 
power supply modules. 

Wiring instructions for the system. 

9.7.1 Wiring instructions 

Instructions for wiring the power cable or I/O cables. 

I I 

I A66P I 95VA X n I 
(d) When wiring, separate the PC power source from those for 

I/O equipment and power equipment as shown below. 
Main PC Main PC 

power power power power 
source source source source 

IOOV A C 4 -  

110 
equipment 

source 

e-- Main 
Main circuit circuit 

power source equipment 

As safety measures, install a switch for  use with "online I/O module change" only 
to each of the corresponding modules and equipment. 
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9. LOADING AND INSTALLATION / M  ELS EC-A 
(e) Note on using 24V DC output of the A62P, A65P and A66P 

power supply modules 
To protect the power supply modules, do not supply one 
I/O module with 24V DC from several power supply 
modules connected in parallel. 
If 24V DC output capacity is insufficient for one power 
supply module, supply 24V DC from the external 24V DC 
power supply as shown below: 

24V DC 

f 

24V 24V DC z-y 
External power 

supply 

(f) Twist the 1OOV AC, 200V AC, and 24V DC cables as closely 
as possible. Connect modules with the shortest possible 
wire lengths. 

(9) To minimize voltage drop, use the thickest (max. 2mm2(14 
AWG)) wires possible for the IOOV AC, 200V AC, and 24V 
DC cables. 

(h) Do not bundle the IOOV AC and 24V DC cables with 
main-circuit wires or the I/O signal wires (high-voltage, 
large-current). Also, do not wire the above indicated 
cables close to  the aforementioned wires. If possible, 
provide more than lOOmm(3.94inch) distance between the 
cables and wires. 

(i) As a measure against verylarge surges (e.g. due to  
lightening), connect a surge absorber as shown below. 

L ' El - -L- 1- A- Surge absorber for lightening 

IMPORTANT I 
(1) Ground the surge absorber (E,) an the PC (E2) separ- 

(2) Select a surge absorber making allowances for power 
ately from each other. 

voltage rises. 
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9. LOADING AND INSTALLATION /MELSEC-A 
(2) Wiring of I/O equipment 

(a) Applicable size of wire to the terminal block connector is 
0.75(18) to 2mm2(14 AWG). However, it is recommended 
to use wires of 0.75mm2(18 AWG) for convenience. 

(b) Separate the input and output lines. 

(c) I/O signal wires must be at least lOOmm(3.94inch) away 
from high-voltage and large-current main circuit wires. 

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

PC 
Shielded cable 

Shield sheath 

- - 
output 

DC 

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

(f) Separate the 24V DC I/O cables from the IOOV AC and 200V 
AC cables. 

(g) 

Take corrective action as described in Section 12.4. 

IR !NAI 66161A 
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9. LOADING AND INSTALLATION /MELSEC-A 

Another 
equipment PC equipment PC 

h 

(3) Grounding 

Another 
equipment 

n 

(a) The A series PC has good noise resistance. Therefore, the 
PC may be used without grounding except when there is 
excessive noise. 
However, follow (b) to (e) described below. 

(b) Ground the PC as independently as possible. Class 3 
grounding should be used (grounding resistance l00R or 
less). 

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

(1) Independent grounding ...... Best (2) Joint grounding ...... Good (3) Joint grounding ...... Not allowed 

(d) Use 2mm2(14 AWG) or thicker grounding wire. Grounding 
point should be as near as possible to the PC to minimize 
the distance of grounding cable. 

(e) Should incorrect operation occur due to grounding, dis- 
connect one or both of the LG and FG terminals of base 
units from the grounding. 

9-1 4 
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9.7.2 Wiring t o  unit terminals 

This section explains the wiring of power lines and grounding 
lines to the main and extension bases. 

Main base (A38B) 

For 
1 .> Section 9.7.1 (c) I t  

i I 24VDC 
! I  

; '  1 1  24V DC 
I I c=,:'::-~--.,_-..-_'._-. 
I I 10 

24V DC supply to I/O mod- 
ules. 

4 r i i  

IMPORTANT I 
(1) Use the thickest possible (max. 

2mm2(14 AWG)) wires for the 
1OOV/2OOV AC and 24V DC pow- 
er cables. Be sure to  twist these 
wires starting at the connection 
terminals. To prevent short- 
circuit should any screws 
loosen, use solderless terminals 
with insulation sleeves. 

(2) When the LG terminals and FG 
terminals are connected, be sure 
to  ground the wires. Do not 
connect the i G  terminals and 
FG terminals to anything other 
than ground. If LG terminals and 
FG terminals are connected 
without grounding the wires, 
the PC may be susceptible to  
noise, also since the LG termin- 
als have potential, the operator 
may get an electric shock when 
touching metal parts. 

5V DC 
(incorpo- 
rated in 
standard 
extension 
cable) 

100/11 Ob 
A( 

5VDC linf 

Grounding 
line 

111 Extension base (A58B) 

110 I10 

~ Extension base (A6861 

I I 

' Ground 

9-1 5 
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10. TEST OPERATION AND ADJUSTMENTS 

This chapter explains the procedures to be performed before, 
during, and after the test operation. 

10.1 Check Points Before Start of Test Operation 

This section explains the points to be checked prior to the test 
operation of programmable controller. 

tern 

1 

- 

2 

- 

3 

4 

- 

5 

- 
6 - 

7 

Check Point 

Loading and setting of 
memory cassette 

Loading of battery 
(inside the memory cassette) 

Connection of 
extension cable 

Extension stage number 
setting of extension base 

Loading of modules 

~ ~ 

Fuse 

Connection of power 
and 110 cables 

Description 

(1) Check that the memory cassette is securely inserted into the CPU 
module. 
Check that the memory cassette clicks when loaded. 

memory cassette. 
(2) Check that the used memory capacity matches the capacity of the 

(3) Check that the RAM/ROM setting is correct. 
(4) Check that the RAM or ROM is loaded securely. 
(5 )  Check that the memory protect is OFF. 

(1) Check whether the connector for battery lead wires, which has been 
disconnected before shipment, is securely inserted in the pin connector 
on the printed circuit board. 
(The red lead is positive and the blue lead negative.) 

(2) Check that the voltage of battery has not reduced. (Nominal value: 3.6V) 
~~~ 

(1) Check that the connectors of main base and extension base are properly 

(2) Check that the connector position of extension base is correct. 
connected with the connectors of extension cable. 

(1) Check that setting has been performed. 
(2) Check that the same number has been set. 
(3) Check whether one base has been set at more than one place. 

~~ ~~ 

(1) Check that the types of unit loaded in each slot of main base and 

(2) Check that the setting of the point setting switch of dummy unit (AG62) is 

(3) Check whether the module configuration uses more I/O points more than 

extension base is correct. 

proper. 

the I/O points of CPU specifications. 

(1) Check if the fuse has blown or been damaged. 

(1)  Check the cables connected to each terminal of the terminal block. 
(2) Check the terminal screws of terminal block for the power supply module 

(3) Check the cable size. 
and terminal block for I/O module. 

Table 10.1 Check Points 

10-1 
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10.2 Test Operation and Adjusting Procedure 

This section shows the flow chart from after the completion of 
installation to the test operation of programmable controller. 

+ 
Power-on I 
1. Check the input line voltage. 
2. Check the line voltage for I/O equipment. 
3. Move RUN key switch on CPU module to the 

"STOP" position. 
4. Turn on the power. 
5. Check that "POWER" LED on power supply 

module turns on. 

I program, which has been 
written in the peripheral, to the PC, or use the 
PU programming by use of the PU. 

~ 

I Checking of external output wiring I - - - - - I  
I - - I 

Check the external output wiring using the 
forced output function in the "TEST" mode of 
programming unit. 

+ 
Checking of external input equipment wiring I 
Check the input equipment wiring in the 
"MONITOR" mode of programming unit. 

Test operation I 
1. Move the RUN key switch on the CPU unit to 

the. RUN position. 
2. Check that "RUN" LED is lit. 

I 

errors. 

( Completed 1 

10-2 
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Judgement 

11. MAINTENANCE AND INSPECTION 

Corrective Action 

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

Proper clearance should 
be provided between 

solderless terminals. 

11.1 Daily Inspection 

Correct. 

Table 11.1 shown the inspection items which are to be checked 
daily. 

On. (Off or flicker 
indicates an error.) 

On when input is on. Off 
when input is off. (Dis- 
play, which is not as 

mentioned above, indi- 
cates an error.) 

On when output is on. Off 
when output is off. (Dis- 

play, which is not as 
mentioned above, indi- 

cates an error.) 

- 
lumber 

See Section 12.2.3 
and 12.2.4. 

See Section 12.2.5. 

See Section 12.2.5. 

1 
- 

2 

3 

- 

4 

Check Item 
~~~ 

Base unit mounting 
conditions 

Mounting conditions 
of I/O module, etc. 

Connecting conditions 

I 

"POWER" LED 

m 
Q 

"RUN " LED - E, 

input LED 

U 

Output LED 

Check Point 
~~~~~~ ~ 

Check for loose mounting 
screws and cover. 

Check if the module is 
disengaged or the hook 

is securely engaged. 

Check for loose terminal 
screws. 

Check distance between 
solderless terminals. 

Check connectors of 
extension cable. 

Check that the LED is on, 

Check that the LED is on 
during run. 

Check that the LED turns 
on and off. 

Check that the LED turns 
on and off. 

The base unit should be 
securely mounted. Retighten screws. 

The hook should b e l  

securely engaged and the 1 Securely engage the hook. module should be Dosi- 
tively mounted.' I 

I 

Screws not be Retighten terminal screws. loose. 

~~ 

Connections should not 
be loose. mounting screws. 

I I 

I See section 12.2.2. On. (Off indicates 
an error.) 

Table 11.1 Daily Inspection 

To change any I/O module during PC operation, see Section 4.12.11. 

11-1 
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0 

U 
C 

.- 
c.' .- 

g 
UJ 

.- 4- 

o 

C 

0 
a, 
C 
C 

0 

11.2 Periodic Inspection 

foreign material 

Loose terminal 
screws 

Distances between 
solderless 
terminals. 

Loose connector 

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. 

lumber Check Item Checking Method Corrective Action Judgement 

Ambient i~ temperature 

3 Ambient humidity i :  
E 2 
c 2  Ambience a, 

0 to 55'C 
When PC is used inside a 
panel, the temperature in 

the panel is ambient 
temperature. 

Measure with 
thermometer and 

hygrometer. Measure 
corrosive gas. 

10 to 90% RH 1 

There should be no 
corrosive gases. 

Measure voltage across 
100/200V AC terminal. 

85 to 132V 

170 to 264V AC 

The module should be 
mounted securely and 

positively. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Change supply power. 
Change transformer tap. 

Retighten screws. Foi 
CPU, I/O, and power supp 
ly modules check all con. 

nections. 

2 

_. 

3 

Line voltage check 

Move the unit. 

There should be no dust 
or foreign material, in the 

vicinity of the P.C. 
Visual check. Remove and clean. 

Retighten. Connectors should not be 
loose. Retighten. 

Proper clearance should 
be provided between 
solderless terminals. 

Connectors should not be 
loose. 

Visual check. Correct. 4 

Visual check. Retighten connector 
mounting screws. 

:heck battery status by 
monitoring special auxili- 
wy relays M9006 and 
M9007. Replace battery if 

necessary. 

If battery capacity reduc- 
tion is not indicated, 
change the battery when 
specified service life is ex- 

ceeded. 

5 Battery Preventive maintenance 

Change the fuse 
periodically due to rush 

current. 
6 Fuse Checkfuses. Preventive maintenance 

Table 11.2 Periodic Inspection 

IB (NAl 661 
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Memory Cassette Type 

11.3 Replacement of Battery 

Battery life 
(Total power failure 

time) [Hrl 

Guaranteed Actually applied 
value (Min) value (Typ) 

M9006 or M9007 turns on when the voltage of battery for program 
backup and power failure compensation reduces. 
Even if this special relay turns on, the contents of the program and 
power failure compensation are not lost immediately. 
However, if the ON state is overlooked, the PC contents may be 
lost. 
Special auxiliary relays M9006 and M9007 are switched on to 
indicate that the battery life has reduced to the time (minimum) 
indicated in Table 11.3 and it must be replaced if continued power 
failure RAM and/or data back-up is required. 
The following sections gives the battery service life and the 
battery changing procedure. 

A3N MCA-2 

A3 N M C A-4 

11.3.1 Service life of battery 

7200 18000 168 

5400 13000 168 

This service life of the battery depends on the capacity of the 
memory. Table 11.3 shows service life according to  memory. 

A3N MCA-6 

A3NMCA-24 

A3NMCA-40 

\ Battery Life 1 Battery Life (Total power failure time) [Hr] I 

2150 5400 168 

1950 4900 168 

1400 3500 168 

I I 168 I I 27000 A3NMCA-0 10800 

A3NMCA-8 I 3600 I I I 168 9000 

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

Table 11.3 Battery Life 

Preventive maintenance is as described below. 

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. 

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

I .  u 
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A3NMCA-40 

11.3.2 Battery changing procedure 

2 5 

When the service life of the battery has expired, change 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 changing time exceeds the guaranteed value 
shown in the following table, the contents of the memory may be 
lost. Therefore, change the battery as fast as possible. 

Battery change 

Turn off the PC power supply. 

1 
I 

Capacitor Backup Time [Minute] 

value (Typ) 

Memory 
Cassette Type Guaranteed Actually applied 

A3NMCA-0 

I A3NMCA-2 I 12 I 30 I 

removing the lead from the lead clamp). 

1 
~~~ ~~~ ~ 

Insert new battery into holder in correct direc- 
tion and connect lead wires to the connector. 
(Clamp the lead with the lead clamp.) 
(The red lead is positive and the blue one 
negative.) 

I 
Close the cover of memory cassette or CPU 
memory section. 

Turn on the PC power supply. : 

A3N MCAQ 

A3NMCA-8 

A3NMCA-6 

A3NMCA-24 

\ 
\ 

Monitor M9006 and OFF 
check onloff. 

Battery failure v 
l &  ' i  

( Completed 1 
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Remove the fuse holder of power supply 
module by turning it with a flat-blade screw- 
driver. - 

11.4 Replacement of Fuse 

-_----- _- -_-- 
e 

Even if the fuse does not blow, its element may be consumed due 
to rush current. Therefore, it is recommended to change the fuse 

r 

periodically. 

11.4.1 Replacement of fuse for power supply 

The fuse changing procedure is explained. 

Completed 

Fuse change * 

Refer to Section 12.2.2 "Flow chart used when 
POWER LED has turned off." 

L 

Turn off the PC power supply. I I Fuse holder 
\ 

rear side of terminal cover in the power supply 
module, to the fuse holder. 

I Load the fuse holder to the power supply 
module. I 
Turn on the PC power supply. 1 

JYES 

. 
0 

c 
33 

Power supply module 
J 

& Fuse 

Fuse holder 

11-5 
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Turn off the power of programmable con- 
troller. 

r 

11.4.2 Replacement of fuse for output module 

I 

Fuse change ; 

\ 
\ 
\ 
I 

Check ON bits with special registers D9100 to 
* 09107 and check the corresponding output 

mod u I es. 

Monitor M9000 to ON 

- 

I Remove the fuse from the fuse socket. I I 
1 

Load a new fuse, such as the attached spare 
fuse, to the fuse socket. 

Install the output unit to the base unit. L 
I Turn on the external power of output side. I 

1 
Turn on the power of programmable controller. 

~ 

1 

I Move the RUN/STOP switch of CPU to the RUN I position. 

Fuse 

Fuse socket 
I 

Output module ’ (Example: AY22) 

t 
Completed 

11-6 
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12. TROUBLESHOOTING 

This chapter describes various procedures for establishing the 
nature of anyfaults, and corrective action. 

12.1 Basic Troubleshooting 

System reliability depends not only on reliable equipment but also 
on short down-fines in the event of faults. 
The basic points to be kept in mind in troubleshooting are the 
following three. 

(1) Visual checks 

Check the following points. 
1) Machine motions (in stop and operating statuses) 
2) On or off of power 
3) Status of I/O equipment 
4) Conditions of wiring (I/O wires, cables) 
5) Display states of various indicators (such as POWER LED, 

6) States of various setting switches (such as extension base 
RUN LED, and I/O LED) 

and power failure compensation) 

After checking 1) to 61, connect the peripheral equipment and 
check the running status of PC and the contents of program. 

(2) Trouble check 

Observe any changes in the error condition during the 
following. 
1) Set the RUN key switch to the "STOP" position. 
2) Perform reset by the RESET key switch. 
3) Turn the power on and off. 

(3) Narrow down the possible causes of teh trouble 

Deduce where the fault lies i.e: 
1) Inside or outside of PC. 
2) I/O module or another module. 
3) Sequence program. 

IB (NAI 66161-A 
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Is "POWER" 
LED off? 

12.2 Troubleshooting 

To Section 12.2.2 "Flow chart used when "POWER" 
LED has turned off" 

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

I/O module 
does not operate 

properly. - - 

12.2.1 Troubleshooting flow charts 

To Section 12.2.5 "Flow chart used when output load 
of output module does not turn on" 

Details for fault finding may be found as follows. 

Program cannot 
be written. I 

( Occurrence of error 1 

To Section 12.2.6 "Flow chart used when program 
cannot be written" 

I To Section 12.2.3 "Flow chart used when "RUN" LED 
has turned off" 

Is "RUN" 
LED off? 

I I I I 

I I I I t I Is "RUN" LED To Section 12.2.4 "Flow chart used when "RUN" LED 
flickering? flickers" 

L J I I 

I 1 I 1 
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Consult Mitsubishi representa- 

12.2.2 Flow chart used when "POWER" RED has turned off 

turned off. 

Correct power supply 

No ~ 

Set supply voltage to within 
rated voltage range. 85 to 132V AC or 

YES 
NO 

4 I 

NO 

4 
NO 

1 

Fix the power supply module 
correctly. - 
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- indicated on 

12.2.3 Flow chart used when "RUN" LED has turned off 

Take corrective action according to the error 
code list. 

( "RUN" LED has turned off. 1 

turns on. * "RESET" CPU (1) Due to failure of PC parts of bad contact. 
(2) Due to excessive noise 

Move the RUN/STOP switch on CPU module to 
STOP and write END to address 0 with the 
peripheral. 

In case of (1 )  
"RUN" LED remains off. 

I 
Consult Mitsubishi representative. I 

In case of (2) 

" R U N " LED 
does not turn on. Move the RUN/STOP 

- 
Connect noise suppression clrcuit, such as CR, 
to noise source. 

I I 

"RUN" LED turns on. 

Software error. I 
, t 

1 I 

Check program with programmer and correct 
the program. 

I6 INA) 66 
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I 
Hardware error 

12.2.4 Flow chart used when "RUN" LED flickers 

I Check the error with peripheral equipment . 
(Refer to Section 12.3.) 

The ASNCPU is fitted with an ASCII character display which will 
indicate any error which has caused the RUN LED to flicker. 

"RUN" LED flickers. 

~ 

t 
Consult Mitsubishi representative. I I Move the "RUN" key switch to STOP position. 1 

"RESET" the CPU. 

~ 

Correct the error (refer to Section 12.3). 

~ 

Move the "RUN" key switch to RUN position. L 
turn on? 

I Corn pleted 

12-5 
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Check rush current de- NG 
veloped conditions under ~ + 
worse. 

12.2.5 Flow chart used when output load of output module does not turn on 

to set maximum simul- 
taneous ON current of loads 
to within the specifications. 

Output load does not 

No - Check output state in monitor 
mode with programmer. 

1 
NO Measure voltage across mod- 

ule input and COM terminal. 

O" Supply 
voltage 

ON satisfactory 
(Monitor 

Check input signal in monitor signal off) . 
mode with programmer. 

I YES 
I 

Check wiring of power supply 
for load and restore the A 

Supply voltage 

I I I 4 is satisfactory. 

Check load wiring and load 

I 
Failure of  output module 
Change output unit. 

Change output common fuse. 

Check external wiring and ex- 

sentative. 

NOTE I 
If the input signal or load is not switched off, see Section I 12.4. 
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12.2.6 Malfunction in program down load to PC 

Program cannot be written to PC. I 
Switch to "STOP". 

OFF YES 

"RESET" CPU. I 
YES 

1 
NO 

Change to RAM memory. 

IS RAMlROM switch/ NO Correct RAM/ROM switch/jumper set- < correctly set? ting. 

YES 

Change the memory (RAM, EEPROM, 
or memory cassette). 

Consult Mitsubishi representative. 

1L-I 
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12.3 Error Code List 

If an error occurs is RUN mode, an error display or error code 
(including a step number) is stored in the special register by the 
self-diagnostic function. The error code reading procedure and the 
causes and corrective actions for errors are shown in Table 12.1. 

12.3.1 Error code list 

Error Message 

"INSTRCT. 
CODE ERR" 

Checked during 
instruction 
execution) 

~~ 

"PARAMETER 
ERR 0 R " 

(Checked at 
lower on, reset, 
STOP to RUN, 

PAUSE to 
STEP-RU N ) 

" MISS IN G 
END INS." 
(Checked at 

49056 or M9057 
ON, STOP to 

RUN, PAUSE to 
STEP-RU N ) 

"CAN'T EX- 
ECUTE (P)" 

Checked at a 
lscJl , lJNlp], 

-1 execu- 
tion, STOP to 

RUN, PAUSE to 
STEP-RU N ) 

:ontent of Special 
Error and Cause 

Instruction code, which cannot be de- 
coded by CPU, is included in the 
program. 
(1) ROM including invalid instruc- 

(2) Memory contents have been 

Capacity larger than the memory 
capacity of CPU has been set and 
then write to CPU has been per- 
formed. 

tion code, has been loaded. 

corrected. 

(1 )  There is no END (FEND) instruc- 
tion in the program. 

(2) When subprogram has been set 
in parameters, there is no END 
instruction in the subprogram. 

(1) There is no iumD destination or 
plural destinations s ecified b 
the m , Nl, d , d 1  
or lJMPl instruction. 

instruction and (2) There is a 
no setting of subpro ram. 

(3) Although there is no h in- 
struction, the instruction 
exists in the program and has 
been executed. 

(4) T h e m , m , m , m 1  
or instruction has been 
executed with its jump destina- 
tion located below .the END 
instruction. 

(5) The number of instruc- 
tions does not match that of JNEX;I inrtyction. 

(6) The JMP instruction s ecified 
between FOR and NEXT has 
caused execution to deviate 
from between I FOR and NEXT]. 

( 7 )  The instruction has 
caused execution to deviate 
from the subroutine before the 

(8) The instruction has 
caused execution to iumR to a 

instruction is executed. 

or subroutine' between h,. 

Corrective Action 

[ I )  Read the error step by use of 
peripheral equipment and cor- 
rect the program at that step. 

[2) In the case of ROM, rewrite the 
contents of the ROM or change 
the ROM. 

[ I )  Check the loading of CPU mem- 
ory and load it correctly. 

12) Read the parameter contents of 
CPU memory, check and cor- 
rect the contents, and write 
them to the memory again. 

Write END at the end of the 
program/subprogram. 

11) Read the error step by use of 
peripheral equipment and cor- 
rect the program at that step. 
(Make correction such as the 
insertion of jump destination or 
the changing of jump destina- 
tions to one.) 

Table 12.1 Error Code List (Continue) 
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"CASSETTE 
ERROR " 

(Checked at 
Dower on, reset) 

"RAM ERROR" 
(Checked at 

power on, reset, 
M9084 ON 

during STOP) 

"OPE. CIRCUIT 
ERR." 

(Checked at 
Dower on, reset) 

"WDT ERROR" 
(Checked at the 

execution of 
END instruction) 

- 
CPU 
States 

16 

20 

21 

22 

Content of Special 
Register D9008 

(BIN value) 
Error Message Error and Cause Corrective Action 

"CAN'T 
EXECUTE (I)" 

(Checked at  the 
occurrence of 
interruption, 

STOP to RUN, 
PAUSE to 

STEP-RU N ) 

15 stop (1) Although the interrupt unit is 
used, there is no number of 
interrupt pointer I, which cor- 
responds to that unit, in the 
program or there are plural 
numbers. 

(2) No instruction has been 
entered in the interrupt 

~ 

(1) Check for the presence of inter- 
rupt program which corres- 
ponds to the interrupt unit and 
create and interrupt program or 
reduce the same numbers of I. 

(2) Check if there is instruc- 
tion in the interrupt program 
and enter t h e m  instruction. 

(3) Check if there is instruc- 
tion in other than the interrupt 
program and delete the 
instruct ion. 

program. 
(3) There is m instruction in 

other than the interrupt 
program. 

stop 

- 
stop 

- 
stop 

The memory cassette is not loaded. Load the memory cassette and 
reset. 

The CPU has checked if write and 
read operations can be performed 
properly to the data memory area 
of CPU, and as a result, either or 
both has not been performed. 

Since this is CPU hardware error, 
consult Mitsubishi, representative. 

The operation circuit, which per- 
forms the sequence processing in 
the CPU, does not operate properly. 

stop 

- 
stop 

Scan time exceeds watch dog error 
monitor time. 
(1) Scan time of user program has 

become excessive. 
(2) Scan time has lengthened due 

to instantaneous power failure 
which occurred during scan. 

(1) Calculate and check the scan 
time of user program and re- 
duce the scan time by use of 
lcJl instruction, etc. 

(2) Monitor the content of special 
register 09005 by use of 
peripheral equipment. When 
the content is other than 0, line 
voltage is insufficient. There- 
fore, check the power and eli- 
minate the voltage fluctuation. 

Perform reset and run. 
If the same error is displayed again, 
it is the CPU hardware error. There- 
fore, consult Mitsubishi representa- 
tive. 

"END NOT 
EXECUTE" 

(Checked at the 
execution of 

FND instruction 

24 (1) When the END instruction is 
executed, another instruction 
code has been read due to 
noise, etc. 

(2) The END instruction has 
changed to another instruction 
code for some reason. 

"WDT ERROR" 
(Checked 

continuously) 

25 stop The END instruction cannot be ex- 
ecuted with the program looped. 

Check for an endless loop and 
correct the program. 

"UNIT VERIFY 
ERR." 

(Checked at the 
execution of 

END instruction 
(Not checked 

when M9084 or 
M9094 is on)) 

31 RUN 
Stop) 

I/O module data is different from 
that at power-on. 
(1) The I/O module (including the 

special function module) is in- 
correctly disengaged or has 
been removed, or a different 
module has been loaded. 

(1) Among special registers D9116 
to D9123, the bit corresponding 
to the module verify error is 
"1 ". Therefore, monitor the 
registers by use of peripheral 
equipment and check for the 
module with "1". 

(2) When the fault has been cor- 
rected reset CPU. 

Table 12.1 Error Code List (Continue) 

I8 (NA) 66161-A 
12-9 



12. TROUBLESHOOTING /MELSEC-A 
Error Message 

- 
CPU 
itates 

RUN 
- 
Stop) 

:ontent of Special 
Register D9008 

(BIN value) 
Error and Cause Corrective Action 

I 

32 There is an output module of which 
Fuse has blown. 

~~~~ 

(1) Check the fuse blow indicator 
LED of output module and 
change the fuse of module 01 
which LED is on. 

(2) The check of fuse blow module 
can also be made by the 
peripheral equipment. Among 
special registers D9116 to 
D9123, the bit corresponding to 
the module of verify error i s  
"1 ". Therefore, make checks by 
monitoring the registers. 

"FUSE BREAK 
OFF" 

(Checked at the 
execution of 

END instruction 
(Not checked 

when M9084 or 
M9094 is on)) 

"CONTROL 

(Checked at the 
execution of 

FROM and TO 
instructions) 

-BUS ERR." 
40 stop The FROM and TO instructions can- 

not be executed. 
(1) Error of control bus with special 

function module. 

Since this is the special function 
module, CPU module or base unil 
hardware error. Therefore, change 
the unit and check the defective 
module. For the defective module, 
consult Mitsubishi representative. 

41 stop When the FROM or TO instruction 
is executed, access has been made 
to the special function module but 
the answer is not given. 
(1) The accessed special function 

module is defective. 

Since this is the accessed special 
function unit error, consult Mitsu- 
bishi representative. 

"SP. UNIT 
DOWN" 

(Checked at the 
execution of 

FROM and TO 
instructions) 

42 stop AJ71R22 or AJ71P22 is loaded in 
the master station. 

Remove the AJ71 R22 or PJ71 P21 
from the master station. After cor. 
rection, perform reset and start a1 
the initial operation. 

"LINK UNIT 
ERROR" 

(Checked at 
power on, reset, 
STOP to RUN, 

PAUSE to 
STEP-RUN) 

stop 

- 
stop 

- 
stop 
(Run) 

Although the interrupt module is 
not loaded, interruption has 
occurred. 

Since this is certain unit hardware 
error. Therefore, change the unil 
and check the defective unit. Foi 
the defective unit, consult Mitsu. 
bishi representative. 

(1) Reduce the computer link mod. 
ules to two or less. 

(2) Reduce the AJ71P21 01 
AJ71R21 to one or less. 

(3) Reduce the interrupt module t c  
one. 

(4) Re-set the I/O assignment oi 
parameter setting by use oi 
AGGPP according to the actual. 
ly loaded special functior 
module. 

"I/O INT. 
ERR 0 R " 

(Checked at the 
occurrence of 

" S P. U N IT 
LAY.ER R. " 
(Checked at 

power on, reset, 
STOP to RUN, 

PAUSE to 

43 

44 (1) Three or more computer link 
modules are loaded with re- 
spect to one CPU module. 

(2) Two or more units of AJ71P21 
or AJ71R21 are loaded. 

(3) Two or more interrupt modules 
are loaded. 

(4) In the parameter setting of 
AGGPP, while 110 module i s  
actually loaded, special func- 
tion module has been set in the 
110 assignment, and vice versa. 

46 Access (execution of FROM to TO 
instruction) has been made to a 
location where there is no special 
function module. 

Read the error step by use 01 
peripheral equipment, and check 
and correct the content of FROM 01 
TO instruction at that step by use o 
peripheral equipment. 

ERROR " 
(Checked at the 

execution of 
FROM and TO 
instructions) 

Table 12.1 Error Code List (Continue) 

12-10 
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Error Message 

Content of Special 
Register D9008 

(BIN value) 
~~~ 

"LINK PARA. 
ERROR" 

(Checked at  
)ewer on, reset, 
STOP to RUN, 

PAUSE to 
STEP-RU N ) 

"OPERATION 
ERROR" 

(Checked at  
instruct ion 
execution) 

ERROR" 
(Checked 

continuously 
(Not checked 
when M9084 

50 

70 

states cpu I Error and Cause 

Run 

- 
Run 

(1) The contents, which have been 
written to the parameter area of 
link by setting the link range in 
the parameter setting of 
AGGPP, AGPHP or AGHGP, are 
different from the link para- 
meter contents for some 
reason. 

(2) The setting of the total number 
of slave stations is 0. 

(1) The result of BCD conversion 
has exceeded the specified 
range (9999 or 99999999). 

(2) Setting has been performed ex- 
ceeding the specified device 
range and operation cannot be 
performed. 

(3) File registers are used in the 
program without performing 
the capacity setting of file regis- 
ters. 

~~~ ~~ ~ ~ 

(1) The battery voltage has re- 
duced to less than the specified 
value. 

(2) The battery lead is discon- 
nected. 

I 

Table 12.1 Error Code List 

Corrective Action 

(1) Write parameters again and 
make check. 

(2) When the error is displayed 
again, it is the hardware error. 
Therefore, consult Mitsubishi 
representative. 

Read the error step by use of 
peripheral equipment, and check 
and correct the program at that 
step. (Check device setting range, 
BCD conversion value, etc.) 

(1 ) Change the battery. 
(2) When RAM or power failure 

compensation is used, connect 
the battery. 

18 INA) 66161-A 
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12.3.2 Reading of error codes 

Procedures for the different programming peripherals are shown 
below. 

12.3.3 Error code retention during power failure 

When it is necessary to store an error code which appears in 
09008, (e.g. for reading back after a power failure or CPU reset) the 
error code may be written to a latched data register or file register 
as shown in the example below: 

Example 

MOV I 

In order for the error code to be retained after power faiure or CPU 
reset, D50 must be set as latching in the PC parameters and the battery 
must be connected. 

IB (NA) 661 
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12.4 I/O Connection Troubleshooting 

This section explains possible problems with I/O circuits. 

12.4.1 Input wiring troubleshooting 

This section describes possible problems with the input circuit and 
corrective actions. 

Ixam pl e 

ixample 

ixample 

Ixample 

Condition 

Input signal 
does not turn 

Off. 

Input signal 
does not turn 

Off. 

Input signal 
does not turn 

Off. 

Input signal 
does not turn 

Off. 

~ ~~ 

Cause 

b Leakage current of input switch (such as drive 
by non-contact switch). 

AC input 
I 

Drive by a limit switch with neon lamp. 

AC input 
7 I -- 

,Leakage current but P '1 f (-1 1 module --- -_I -I 
Power 
supply 

Leakage current due to line capacity of wiring 
cable. Line capacity C of twisted pair wire is 
approx. 100 PWm(39.37inch). 

AC input 
1 __  

Drive by switch with LED indicator. 

DC input (sink) 
- -  

Input 
current module 

_ -  

Corrective Action 

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

AC input - 

t is recommended to use 0.1 to 0.47 p F -!- 47 tl 
l20Q (1/2W) for the constant of CR. 

~~~ 

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

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

1 _ _  AC input 
I 

Input 
module 

Power _ _  
supply 

Connect a resistor which will make the voltags 
across input unit terminal and-common high 
er than OFF voltage, as shown below. 

DC input (sink) 
7 

module 

--r - - -- 

'The calculation example of connected resisto 
value is shown in the following page. 

Table 12.2 Input Circuit Troubles and Corrective Actions (Continue) 
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Cause 

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

Example 5 I 
Corrective Action 

0 Use only one power supply. 
0 Connect a sneak path prevention diode. 

(Figure below) 

Condition 

Input signal 
does not turn 

Off. 

Calculation example for Example 4 

AX40 -- 1 I - _  
The switch with LED indicator 
is connected to AX40 and 
there is 4mA leakage current. m ~ d u l e  

0 The voltage VTB across terminal and common is obtained by the 
following expression: 

Vie = 4 [mAl X 2.4 [kR] = 9.6 [VI (The voltage drop of LED is 
ignored.) 

Since this voltage does not satisfy the OFF voltage of 6 [VI or 
lower, the input signal does not turn off. Therefor, connect a 
resistor as show below. 

AX40 1 __-  

0 Calculate the resistor value, R, as shown below: 
For an input voltage < 6V, current I must be: 

(24 - 6 [VI ) i 3.6 [kR] = 5mA 

Resistor R must be selected to give a current I > 5mA. 

12-14 
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0 Hence, for resistor, R 

6 [VI t R > 5 - 2.5 [mAl 
6 [VI + 2.5 [mAl > R 
2.4 [kR] > R 

For R = 2kR, the power capacity must be: 

W = (applied voltage)’/ R (or W = (maximum current)z X R) 

Resistor R terminal voltage is: 

2.4 X 2 
2.4 + 2 [kR1 

2.4 X 2 
2.4 + 2 4- 3.6 [kRl  = X : 24 [VI 

X = 5.58 [VI 

Therefore, the power capacity W of resistor R is 

W = (5.58 [VI 1’12 [kRl  = 0.015 [Wl 

Use a safety factor of 3 to 5. Resistor should therefore be rated 
at 0.5 to 1W. 

A 3kQ, 0.5 to 1W resistor should therefor be connected across 
the relevant input terminal and its COM. 

IB (NA) 66161-A 
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12.4.2 Output circuit problems and corrective action 

\ 

Example 1 

Example 2 

Example 3 

Example 4 

Condition 

When output 
in off, 

excessive 
voltage is 

3pplied to  load. 

Load does 
not turn off. 

(Triac output) 

When load is 
C-R type 

timer, time 
constant 

fluctuates. 
(Triac output) 

Load does 
not turn off. 
(For direct 

current) 

Cause 

D Load is half-wave rectified inside (seen in 
some solenoids). 

AY22, AY23 
I 

output 
module 

-10 
Load 

When the polarity of power supply is as 
shown by 0, C is charged. When the polarity 
is as shown by '3, voltage charged in C plus 
line voltage are applied across D1. Max. 
voltage in approx . 2.2E. 

Leakage current due to built-in noise suppres- 
sion 

AY22. AY23 
output 
module 

AY22. AY23 

module 
output 

timer 

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

AY40. 41, 42 
output 

E1 
Load 

E2 ov 

0 When E l  < E2, snake path occurs. 

Corrective Action 

B Connect a resistor of several ten kR to several 
hundred kR across the load. 

t a resistor is used in this way, it dose not pose 
iroblem to output element but may sometimes 
:ause the diode, which is built in the load, to 
jeteriorate, resulting in burning etc. 

Connect C and R across the load. 

Nhen wiring distance from output card to load is 
ong, there may be a leakage current due to the 
ine capacity. 

t is recommended to use 0.1 to 0.47 p F -k 47 to 
120R (1/2W) for the constant of CR. 

0 After driving the relay, drive the C-R type timer 

Some timers have halt-wave rectified internal 
:ircuits. Therefor, take precautions as indicated in 
Zxample. 

by the same contact. 

Calculate the CR constant depending on the load. 

0 Reduce the power supplies from two to one. 
0 Connect a sneak path prevention diode. 

When the load is a relay or similar device, it is 
necessary to  connect reverse-voltage absorbing 
diode to the load. (Shown by the dotted line in the 
figure at left) 

Table 12.3 Output Circuit Failures and Corrective Actions (Continue) 
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\ 

Example 5 

Condition I Cause 

Load 
does not 
operate 

normally 
(due to 
external 
shorting, 

etc.) 
AY60 E P, 
AY80EP. 
AY81 EP, 
AY82EP. 

Corrective Action 

0 Check the external load. 
0 Check voltages across the following terminals 

with output (Y) on. 
0 If output voltage > 3V, check external load 

and wiring for short circuits. 

Source driver I 

Table 12.3 Output Circuit Failures and Corrective Actions 

POINT I 
Specifications for the RC network described in examples 2 
and 4 are as follows: - 

1) Combination of C and R 

2) C may be a paper capacitor or metalized paper capa- 
citor. 

3) Capacitor voltage rating is 630V DC or 200V AC. 

4) Resistor rating is 1/2W or more. 

5) As a guide, for output load power consumption of 30VA 
use C = 0.47 u F and R = 47R (approx.). 

12-17 
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APPENDICES 

APPENDIX 1 Differences in Instruction Set between ANCPU and ACPU 

The following instructions differ between the ANCPU and ACPU. 
Other instructions are as described in the ACPU Programming 
Manual. 

Instruction 

CHK instruction 

SEG instruction 

El instruction 

DI instruction 

PR instruction 

CHG instruction 

Description 

Function depends on the I/O control mode. 
(1) Acts as a "fault check instruction" in direct mode 

(input = direct mode). 
(2) Acts as an "F/F instruction" in refresh mode (input 

= refresh mode). Reverses the output status of 
the specified bit device when the input condition 
is switched on. 

Function depends on the status of special relay 
M9052. 
(1) Acts as a "partial refresh instruction" when 

(2) Acts as a "7-segment display data decode instruc- 
M9052 is on. 

tion" when M9052 is off. 

Function depends on the status of special relay 
M9053. 
(1) Acts as a "link interrupt enable instruction" when 

(2) Acts as a "sequence interrupt enable instruction" 
M9053 is on. 

when M9053 is off. 

Function depends on the status of special relay 
M9053. 
(1) Acts as a "link interrupt disable instruction" when 

(2) Acts as a "sequence interrupt disable instruction" 

Function depends on the ON/OFF state of special 
relay M9049. 
(1) 16 characters are output when M9049 is on. An 

error is flagged if more than 16 characters are 
specified. 

(2) The characters up to code NULL (OOH) are output 
when M9049 is off. 

An error is flamed if NULL (OOH) is not specified. 

M9053 is on. 

when M9053 is off. 

The signal flow data is independent of the status of 
special relay M9050. 

instructions Different from Those of ACPU 

APP-1 
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1 AINCPU 

APPENDIX 2 Notes on Compatibility of the ANCPU with the ACPU 

A2NCPU(Sl) A3NCPU 

Note the following points regarding the hardware and software 
compatibility between the ANCPU and ACPU. 

1.5A Current consumption 
(5V DC) 

2.1 Notes on use of the ANCPU instead of the ACPU 

1.6A 1.7A 

2.1.1 CPU modules 

A I  CPUP2l /R21 A2CPUP21 /R21 (SI) 

(1) Compatibility 

A3CPUP21 /R21 

There is compatibility in size, mounting dimensions, basic 
programming, etc. 

(2) Current consumption of the CPU module 

The ANCPU consumes less current than the ACPU as indicated 
below and the power supply module on any base may be used 
with sufficiency in current capacity. 

(a) Standard CPU modules 

I 0.53A I 0.73A 1 0.90A I Current consumption I (5V DC) 

1- 1 AICPU 1 A2CPU(SI) 1 A3CPU I 

(b) Optical/coaxial data link modules 

A1 NCPUP21 /R21 A2NCPUP21/R21(SI) A3NCPUP21 /R21 

1 3.4AJ3.4A I 3.5Al3.5A I Current consumption 3.3N3.3A I (5V DC) 

IB (NA) 66161-A 
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(3) For differences, in instructions, see Appendix 1. 

(4) For notes on use of the ACPU sequence programs with the 
ANCPU, see Appendix 2.2. 

(5) New features of the ANCPU are as follows: 

(a) Instruction processing speed approx. 20% higher than the 
ACPU 

(b) I/O control mode switching (between direct and refresh) 
(See Section 4.13.3.) 

(c) Constant scan function (See Section 4.12.2.) 

(d) Clock function 

16 (NAJ I 
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AJNMCA-0 Item 

2.1.2 Memory cassettes 

A3NMCA-2 A3NMCA-4 A3NMCA-8 A3NMCA-16 AJNMCA-24 

(1)  Compatibility 

The A3NMCA-0, 2, 4, 8, 16, 24 and 40 are compatible with the 
A3MCA-Or2, 4,8,12 and 18. Memory capacities are as follows: 

(a) A3NMCA 

-1 Type A3NMCA-40 

Memory capacity 

(bytes) 
I (RAM capacity) 1 320K 1 

(b) A3MCA 

I I A3MCA-0 I A3MCA-2 I A3MCA-4 I A3MCA-8 I A3MCA-12 I A3MCA-18 I 
Memory capacity 

(bytes) 
(RAM capacity) I ilzileed 1 16K I 32K [ 64K 1 96K I IUK 1 

(2) Compatibility between memory cassette and CPU 

A2CPU ABMCA-!:: 
A3CPU memory cassette 

1 IX.l.J Compatible. ~ 

Restrictions on use of the A3NMCA-[I] in the A2, A3CPU 

The A3NMCA-0 to 8 may be used to  their capacities. The 
A3NMCA-16 and -24 may be used as a 96K and a 144K 
bytes capacity cassettes, respectively, because they are 
regarded as the A3MCA-12 and -18. The A3NMCA-40 
cannot be used with the A2, A3CPU. 

Use of the A3MCA-LIl in the A2N, A3NCPU 

The A3MCA-0 to -18 may be used to their memory 
capacities. 

APP-4 
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2.2 Notes on use of the ACPU sequence programs with the ANCPU 

Programs written for the ACPU may be used in the ANCPU with 
the following points corrected: 

(1) I/O control mode switching 
(2) Multiple output switching during one scan using SET/RST 

instructions (depends on output processing modes, direct or 
refresh 

(3) Data link processing 
(4) Special relays 
(5) PR instruction 
(6)  SEG instruction 

For further details, see Section 2.2.1 to 2.2.7. 

2.2.1 I10 control mode switching 

The ANCPU allows input (X) and output (Y) control to be switched 
to direct or refresh mode. 
Processing is the same as in the ACPU if direct mode is selected 
for both input and output. 
Input and output timings are different if refresh mode is selected. 
For further details, see Section 4.3. 

2.2.2 Multiple switching of a given output within one scan 

The partial refresh instruction must be used as shown below to 
output pulse signals using the SET/RST instructions with the 
ANCPU output (Y) in refresh mode. 
For details of the instructions, see the ACPU Programming 
Manual. 

ACPU or direct mode 

POINT I 
This type of output processing is required when using the 
ANCPU (output refresh mode) with the ADGI(S1) high 
speed counter. 

I .. I Y 

IB (NA) 6 
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ANCPU 

M9094 OFF: Characters UD to 

2.2.3 Data link processing 

AI, A2, ABCPU 

Link refresh timing can be changed by switching on special relay 
M9053 and using the / instructions. 
For further details, see the ANCPUP21/R21 data link module User's 
Manual. 
For special relays and registers, see APPENDIX 3. 

ANCPU ACPU 

Acts as a bit device output 
Function reverse instruction in refresh 

mode. - 

2.2.4 Special relays 

ANCPU 

Acts as a 7-segment decode 

The following special relays are not used in the ACPU. 

ACPU 

M9050 .--... instruction execution flag. 

instruction when M9052 is 

Acts as a partial refresh in- 
Function off. I I 

2.2.5 PR instruction 

Acts as a 7-segment decode 
instruction. 

The specifications are different as follows: 

16 characters output. 
NULL( OOH) 
output. characters I Number Of 1 M9049 ON: 16 characters 

I I output. I 
For details, see APPENDIX 1. 

2.2.6 CHK instruction 

The specifications are different as follows: 

For further details, see the ACPU Programming Manual. 

2.2.7 SEG instruction 

I I struction when M9052 is on. 1 I 
~ ~ ~ 

For further details, see the ACPU Programming Manual. 

I6 (NAI 66161-A 
APP-6 



DUTY n l  n2 M9020 

A 

APPENDICES /MELSEC-A 
APPENDIX 3 Special Relay, Special Register List 

3.1 Special relay list 

(1) Special relay list 
The special relays are internal relays used for specific pur- 
poses. Therefore, they cannot be used as coils in the program. 
The special relays are used as contacts in the program. 

Name Details Number 

"1 
M9000 

Description 

OFF: Normal 
ON: Presence of fuse 

blow module 
OFF: Normal 

Turned on when there is one or more output modules of which fuse has 

Turned on if the status of 110 module is different from entered status 

been blown. Remains on if normal status is restored. Fuse blown 

IlO module 
verify error 
AC DOWN de- 
tection 

*1 
M9002 
*1 
M9005 

ON: Presence of error 
OFF: AC is aood 

when power is turned on. Remains on if normal status is restored. 
9 Turned on if Dower failure of within lOms occurs. Reset when POWER 

ON: AC is ;own 
OFF: Normal 
ON: Battery low 
OFF: Normal 
ON: Battery low 
OFF: Absence of error 
ON: Presence of error 
OFF: Absence of detec- 

ON: Presence of detec- 

OFF: Absence of error 
ON: Presence of error 
OFF: Absence of error 
ON: Presence of error 
OFF: Carry off 
ON: Carrv on 

tion 

tion 

switch is moved from OFF to ON position. 
Turned on when battery voltage reduces to less than specified. Turned 
off when battery voltage becomes normal. 
Turned on when battery voltage reduces to less than specified. Remains 
on if battery voltage becomes normal. 

-Turned on when error is found as a result of self-diagnosis. 

M9006 Battery low 

Battery low 
latch 
Self-diagnostic 
error 

'1 
M9007 
*1 
M9008 

M9009 Annunciator 
detection 

Turned on when OUT F or SET F instruction is executedSwitched off 
when 09124 value is set to 0. 

M9010 Operation error 
flag 
Operation error 
flag 

Carry flag 

Data memory 
clear flag 
Data memory 
clear flag 
User timing 
clock No. 0 
User timing 
clock No. 1 
User timing 
clock No. 2 

Turned on when operation error occurs during execution of application 
instruction. Turned off when error is eliminated. 

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

*1 
M9011 

M9012 

M9016 

Carry flag used in application instruction. 

OFF: No processing 
ON: Output clear 
OFF: No processing 
ON: Output clear 

Clears all data memory (except special relays and special registers) in 
remote run mode from computer, etc. when M9016 is 1. 
Clears all unlatched data memory (except special relays and special 
registers) in remote run mode from computer, etc. when M9017 is 1. 
Relay which repeats onloff at intervals of predetermined !scan. 
When power is turned on or reset is performed, the clock starts with off. 
Set the intervals of onloff instruction. 

M9017 

M9020 

M9021 

M9022 
n2 scan n2 scan 

r z F k l  
n l  scan M9023 User timing 

clock No. 3 
User timing 
clock No. 4 
Clock data set 
request 

Clock data error 

Clock data dis- 
Dlav 

M9024 

OFF: No urocessina *2 
M9025 

M9026 

Writes clock data from D9025-D9028 to the clock devices after the END 

Switched on when a clock data error occurs. 

instruction is executed at the scan when M9025 is switched on. ON: Data set request 
OFF: No error 
ON: Error 

Displays clock data (D9025 to D9028) on the LED on the CPU front panel. OFF: No processing 
ON: Display 
OFF: No processing 
ON: Read request 

M9027 

'2 
M9028 

M9030 

M9031 

Reads clock data in BCD to D9025-D9028 when M9028 is switched on. Clock data read 
request 

0.1 second 
clock 

9 0.1 second, 0.2 second, 1 second, 2 second, and 1 minute clocks are 

9 Not turned on and off per scan but turned on and off even during scan if 

Starts when power is turned on or reset is performed. 

generated. 

corresponding time has elapsed. 
0.2 second 
clock 

0 1  0 1  
seconds seconds r 

M9032 1 second clock 0 5  0 5  
seconds seconds r 

M9033 2 second clock 

1 minute clock M9034 

Table 3.4 Special Relay List (Continue) 

IB (NA) 66 
APP-7 



APPENDICES /MELSEC-A 
Uurnbei 

M9036 
- Name Description 

npl 
Details 

A l l  

Normally ON ON 
OFF 

Used as dummy contacts of initialization and application instruction in 
sequence program. 

the switch is set to STOP. When the switch is set to other than STOP, 

- M9036 and M9037 are switched on/off independently of the CPU 
RUN/STOP switch position. M9038 and M9039 are switched on/off in 
accordance with the RUN/STOP switch position, i.e. switched off when 

M9038 is only switched on during 1 scan and M9039 is only switched off 
during 1 scan. 

M9037 Normally OFF ON 

M9038 - 
M9039 

On only for 1 
scan after run 
RUN flag (OR 
only for 1 scan 
after run) 

PAUSE enable 
coil 

-11 scan 

M9040 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 and M9041 is turned 0 
on. - 

3 

When RUN key switch is at PAUSE position or remote pause contact has 
turned on and if M9040 is on, PAUSE mode is set and M9041 is turned 0 
on. - 

3 M9041 

M9042 
- 

PAUSE status 
contact 

~ ~~~ 

OFF: During pause 
ON: Not during pause 
OFF: During stop 
ON: Not during stop 
OFF: During sampling 

ON: Sampling trace 
trace 

completion 

Switched on when the RUN/STOP switch is set to STOP. 10 
Stop status 
contact 

Sampling trace 
completion 

Turned on upon completion of Sam lin trace performed the number of 

is forced to switch on/off by the peripheral device.) 
When switched on, M9044 provides the same function as the 

M9043 

0-1: Same as JSTRA 
execution 

1-0; Same as= 
execution 

instruction. 
When switched off, M9044 provides the same function as the 1- 
instruction. 
At this time, the sampling trace condition is based on the value in D9044. 
(0 for scan, time for time (10ms increments)) 

- M9044 Sampling trace 

M9046 
- 

M9047 

Sampling trace 
OFF: Except during 

ON: During trace 
OFF: Sampling trace 

ON: Sampling trace 
start 

OFF: Characters up to 
NULL code output 

ON: 16 characters 
output 

OFF: Disable 
ON: Enable 

OFF: 7SEG display 
ON: I/O partial refresh 
OFF: Sequence inter- 

rupt control 
ON: Link interrupt con- 

trol 
OFF: Not during step 

run 
ON: During step run 
OFF: Uncompleted 
ON: Completed 
ON: During P, I set re- 

quest 
OFF: Except during P, I 

set request 
ON: During P, I set re- 

quest 
OFF: Except during P, I 

set request 

OFF: Error checked 
ON: Error unchecked 

trace 

stop 

I -  - On during sampling trace. 

Sampling trace 
preparation M9047, sampling trace is stopped. 

When M9049 is on, ASCII codes for 16 characters are output. Number of 
characters out- 
put switching 

CHG instruction 
execution dis- 
able 
SEG instruction 
switching 

EVDI instruction 
switching 

M9049 

- 

M9051 

*2 
M9052 

*2 
M9053 

- 

- 

- 

M9054 

Switch on to disable CHG instruction. 
Switch on to request program transfer. Automatically switched off on - 
cornoletion of the transfer. 

0 Serves as an 110 partial refresh instruction when M9052 is on. 
Serves as a 7SEG display instruction when M9052 is off. 

Switch on to execute the link refresh enable, disable (El, DI) instructions. (3 

Switched on when the RUN/STOP switch is in STEP RUN. 0 STEP RUN flag 

M9055 Status latch 
completion flag 

Main program 
P, I set request M9056 

Switch on upon completion of the transfer to another program (e.g 
subprogram during RUN of the main program). Automatically switched off 
when P, I setting is complete 

Subprogram P, 
I set request M9057 I -  

*2 
M9084 - 

*2 *3 
M9094 

Error check set- 
ting 

Used to set whether or not the following error checks are made at the 
execution of the END instruction. 
Fuse blown, 110 unit verify error, battery error 

(3 

I/O module may be chanqed in online mode bv switchinq M9094 on after 
the head I/O number 07 the new module is set to 03094. 
(Only one module may be changed by one setting.) 
To make 110 change in RUN mode, switch on M9094 in the program or in 
peripheral test mode. To make 110 change during STOP, switch on 
M9094 in peripheral test mode. 

*RUN/STOP mode must not be changed until I/O module change is 
cornnlete. 

OFF: Not changed 
ON: Changed 

c I/O change flag 

Table 3.4 Spcial Relay List 
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POINT 1 
(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 t o  STOP. 

(2) The above relays with numbers marked "1 remain 
"on" if normal status is restored. Therefore, to turn 
them "off", use the following method: 
1) Method by user program 

Insert the circuit Reset execution 

shown at right into t y 2 - - [ R S T  MTq 
the program and turn 
on the reset execu- 
tion command con- Enter a number desired 

tact t o  clear the spe- tu be reset 

cial relay M. 

Cause forced reset by the test function of peripheral 
equipment. For the operation procedure, refer t o  
the manual of each peripheral equipment. 

3) By moving the RESET key switch at the CPU front 
t o  the RESET position, the special relay is turned 
" O f f .  

(3) Special relays marked "2 are switched on/off in the 

(4) Special relays marked "3 are switched on/off in test 

2) Method by peripheral equipment. 

sequence. program. 

mode of the peripheral. 

APP-9 
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3.2 Special registers D 

The special registers are data registers used for specific purposes. 
Therefore, do not write data to the special registers in the program 
(except the ones with numbers marked * in the table). 

- 
lumber Name Stored Data 

Applicable CPU 
AlN Explanation 

When fuse flow modules are detected, the lowest number of detected 
units is stored in hexadecimal. (Example: When fuses of Y50 to 6F out- 
put modules have blown, "50" is stored in hexadecimal) The module 0 
number monitored by the peripheral is hexadecimal. 

Fuse  b low  module 
number D9000 

- 

D9002 

Fuse blown 

(Cleared when all contents of D9100 to 09107 are reset to 0.) 
I If VO module data is different from data entered are detected when the 1 
power is turned on, the first I10 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 09116 of 09123 are reset to 0.) 

110 unit verih 
error 

I10 module verify error 
module number 

'D9005 

'09008 
- 

0 - 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. 
When error is found as a result of self-diagnosis, error number is stored - AC DOWN 

counter 
Self-diagnostic 
error 

AC DOWN time count 

Self-diagnostic error 
number w in BIN code. 

=When one of FO to 255 is turned on by -1 or m, the F 
number, which has been detected earliest among the F numbers which 
have turned on, is stored in BIN code. 
D9009 can be cleared by or instruction. If another F 
number has been detected, the clearing of D9009 causes the next number 

F number at which ex- 
ternal failure has 
occurred 

to be stored in D9009. 
When one of FO to 255 is turned on by m g  or [-A, the F 
number, which has been detected earliest among the F numbers which 
have turned on, is stored in BIN code. 
D9009 can be cleared by mj or 
INDICATOR RESET switch on CPU front to ON position. If another F 
number has been detected, the clearing of 09009 causes the next number 
to be stored in D9009. 
When operation error has occurred during execution of application 
instruction, the step number, at which the error has occurred, is stored in 
BIN code. Thereafter, each time operation error occurs, the contents of 
D9010 are renewed. 
When operation error has occurred during execution of application 
instruction, the step number, at which the error has occurred, is stored in 
BIN code. Since storage into D9011 is made when M9011 changes from 0 
off to on, the contents of D9010 cannot be renewed unless M9011 is 
cleared by user program. 

0 = 110 in direct mode 
1 = Input in refresh mode, output in direct mode 
3 = 110 in refresh mode 

instruction or moving - 

0 

The set mode is represented as follows: 

0 

Annunciator de. 
tection D9009 

Step number at which 
operation error has 
occurred 

D9010 Error step 

Step number at which 
operation error has 
occurred 

D9011 Error step 

110 control 
mode 

I10 control mode 
number D90 14 

Special Register List (Continue) 
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#umbel 
- 
D9015 

~ ~~ 

Name 

3PU operating 
;tates 

Stored Data 

3perating states of CPU 

Explanation 

in remote run/stop mode. 

0 RUN 

1 I STOP 

2 PAUSE*' 

3 STEP RUN 

~~~~~~~ 

Remote RUN/STOP by parameter setting 

I 0 I RUN I 
I 1 I STOP I 
I 2 I PAUSE*' I 

PAUSE*' 

*' When the CPU is in RUN mode and M9040 is off, the CPU remains in 
RUN mode if changed to PAUSE mode. 

Special Register List (Continue) 
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- 
lumber Name Stored Data Explanation 

ROMIRAM set 
ting 

0: ROM 
1: RAM 
2: E2 ROM 
0: Main program (ROM) 
1: Main program (RAM) 
2: Subprogram (RAM) 

Minimum scan time 
(per 10ms) 

Indicates the setting of memory select chip. One value of 0 to 2 is stored 
in BIN code. 

D9016 
Program 
number 

9 Indicates which sequence program is urn presently. One value of 0 to 2 is - 
stored in BIN code. ("2" only for A3NCPU) 

D9017 

D9018 

D9019 

__ 
- 

- 

2D9020 

Scan time 
If scan time is smaller than the content of 09017, the value is newly stored 

If scan time is larger than the content of 09019, the value is newly stored 

D9019 in BIN code. 

Scan time 

Scan time 

Scan time (per 10ms) 

Maximum scan time 
(per 10ms) 

Constant scan time 
(User specified in lOms 
increments) 

- Sets user program execution intervals in lOms increments. 

0 0: Constant scan function unused 
1 to 200: Constant scan function used, program executed at intervals 

of (set value) X 10ms. 
Stores the year (least significant digits) and month in BCD. 

Constant scan 

Example: 1987, July . Clock data 
(Year, month) 2D9025 Clock data 

Yenr Month 1 . .. - . 

-Stores the day and hour in BCD. 
15 e12 e11 88 81' B 1  8;( BO 

. i i i  i i ;  i l l  Example: 31st. 10 o'clock : . .  
: .  . . :  I I f  . .  . . j :  t i :  i t ;  0 * : .  

Clock data 
(Day, hour) 'D9026 Clock data 

Day Hour 
Stores the minute and second in BCD. 
Example: 35 minutes, 48 seconds 

f r 2 ' ' l i  /BI 8)1 1 ''1 1 : : :  : i /  

Minute Second 
Stores the day of the week in BCD. 
Example: Friday H0005 0 must be set. 

Clock data 
(Minute, second) 2D9027 Clock data 

815 BlP  e1 88 81 84 B 

1 '  . .  
Day of the week j .  : .  

! : i  

: : i  i . :  , . 
. . .  . .  i s  

- *- Sunday 
Monday 0 
Tuesday 

3 Wednesday 
4 Thursda 

t 
0 must be set. 

2D9028 Clock data Clock data 
( , day of the week) 

The value that D9044 contains is used as a Sam ling trace condition 
whenthe sampling trace instruction mfl* is executed by 
switching onloff M9044 from the peripheral device. 

0 for scan 
Time (in 10ms increments) for time 

The value is stored in BIN. 

Stores the most significant digits of the head I/O number of the module to 
be loaded in online status. Example: Input module X2FO H2F 

For sampling 
trace 

Step or time for sam- 
pling trace D9044 

'D9094 New 110 module head 
110 number 

New 110 mod. 
ule head I/C 
number 

'D9100 Output module numbers (in units of 16 points), of which fuses hLve 
blown, are entered in bit pattern. (Preset output number when parameter 
setting has been performed.) 

1 5 1 4 1 3 1 2 1 1 1 0 9  8 7 6 5 4 3 2 1 0  

09100 

D9101 0 
D9107 

4 
Indicates fuse blow. 

(If normal status is restored, clear IS not performed. Therefore, it is 
required to perform clear by user program.) 

'09101 

ID9102 
___ 

Bit pattern in modules 
of 16 points of fuse 
blow modules 

'09103 Fuse blown 
module 'D9104 

ID9105 
- 

'D9106 

'D9107 - 
Special Register List (Continue) 
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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. 

(1) Ground human body and work bench. 

(2) Do not touch the conductive areas of the printed circuit board and its electrical parts 
with any non-grounded tools etc. 

Under no circumstances will Mitsubishi Electric be liable or responsible for any consequential damage that may 
arise as a result of the installation or use of this equipment. 

All examples and diagrams shown in this manual are intended only as an aid to understanding the text, not to 
guarantee operation. Mitsubishi Electric will accept no responsibility for actual use of the product based on these 
illustrative examples. 

Owing to the very great variety in possible applications of this equipment, you must satisfy yourself as to its 
suitability for your specific application. 
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