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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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This  manual gives the system, specifications and  handling  of  the 
A2CCPU General-purpose Programmable  Controller  (referred to 
as A2C in this manual). 
The A2C is a baseless building block type CPU which does not use 
a base unit for system construction  which  includes  remote 110 and 
terminal  modules (*1). 
The A2C  uses the MELSECNET/MINI-S3  data link system (*2) 
(referred to as MINLS3 in this manual) in place of a base unit  for 
data communication  with  the remote VO module and the  remote 
terminal  module  through 5core flat cables or  twisted pair cables. 
Using Score  flat cables, the system modules can be  arranged 
close to each other  just as the  building block type CPU is used. 
Using twisted pair cables, the system modules can  be  separated 
up  to 100 meters (328.1 ft) away from each other (*3). This feature 
makes it possible to install  the  remote I/O module and the  remote 
terminal  module to suit with the arrangement of  equipment to be 
controlled. 

I REMARK 

0 l ......... "Remote VO module" and "remote  terminal  module" are general 
terms  for  the  modules  mentioned  below. 
Remote VO module : Input/output modules connectable to  the A2C, 

Mitsubishi general-purpose inverter FR-ZZOO 
series,  MELSEC-F series programmable  con- 
trollers I 

Remote  terminal  module : Special function  modules connectable to 

See Section 2.3 for  names  and types of  the remote VO modules and 
the  remote  terminal modules. 

save the  amount  of  wiring  between  the PC and equipment  to be 
controlled. Since the PC, the remote VO module  and  the  remote 
terminal  module are connected with  twisted pair  cables or  optical 
fiber cables, it is  possible to  install  the  remote I/O module and the 
remote  terminal  module  to  suit  with  the arrangement of  equipment 
to be controlled. 

thicker are used. 
The  maximum allowaMe  distance  is 50 meters (164.1 f t )  when  twisted 
pair cables of 0.3mm' (22  AWG)  or  thinner are used. 

the A2C,  RS-232C interface modules 

Q .2 ......... The MELSECNET/MINI-S3 data link  system has been  designed to 

@ c3 ... ...... Distance allowed  when twisted pair cables of 0.Smm2 (20  AWG) or 
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1. INTRODUCTION /MELSEC-A 
1.1 General  Description of Operation 

This section describes the data communication between the A2C, 
the  remote I/O module and the  remote  terminal  module. 
See Section 4.2 for the A2C functions. 

1.1.1 ON/OFF data communication between the A2C and the remote I/O module 

ON/OFF data communication is performed  using  inputs (X) and 
outputs (Y). 

(1) Inputloutput number assignment of the remote I/O module 
The inputloutput numbers of the A X  system  are  assigned 
from X/YOOO to W 1  FF in the order of the station number (1 to 
64) set for each remote 110 module. 
Data communication with a remote I/O module is performed 
using  inputs (X) and outputs (Y) assigned for each module. 
See Section 4.7 for the relationship between station numbers 
and I/O numbers. 

(2) ON/OFF data communication with the  remote VO module 
The  ON/OFF  data communication with the  remote I/O module 
is performed in the refresh mode. 
Fig. 1.1 shows the data communication between the A X  and 
the remote I/O modules. 

t I 
The sequence program UWE input (X) and 
output (Y) numbers  to  control  remote UO mod- I 

(b) ONIOFF data of output (Y) is output. 
/ 

(c) ONlOFF data from 
the  input  module 
is  taken  in. 

MINI-S3 link 

Station:  n  Station: 5 

When the A2C is running,  operations (a), (b) and (c) mentioned  below are executed 
repeatedly. 
(a) The  sequence program is executed from step 0 to END  (FEND). 
(b) ON/OFF data of an output (Y) in the sequence program is output by the MINI43 link. 
(c) ON/OFF data from an input  module is taken in  by  the MINIS3 link. 

Fig. 1.1 OWOFF Data Communication between th. AZC and the R.mote I/O Modukr 
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1. INTR0DUCTK)N /MELSEC-A 
Input/output response time 
The  data communication response time bwteen  the A2C and 
the  remote VO modules is as described below. 
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To take in an ON/OFF change from  the  input module, 1 
scan at maximum is required. 
When an output ON/OFF is changed by  the sequence 
program, 1 scan at maximum is required to  output the 
change to the  output  module. 
When ON/OFF control  of  the  output  module is done by 
ONIOFF data of the input module, 2 scans at maximum are 
required till the ON/OFF status of  the  output  module 
changes  after an ON/OFF input changed. 



1. INTRoDuCTtoN /MELSEC-A 
1.1.2 Data communication betweem the A2CCPU a d  the  remote terminal module 

(1) Maximum number of remote  terminal  modules to be con- 
nected 
A maximum  of 14 remote  terminal  modules can be connected 
to the A2C. 

(2) Data communication  with remote  terminal  modules 
(a) Perform the  following  initial setting. 

1) The first station number of  the  remote  terminal  module 
2) Protocol 
See Section 4.2.9 for details of  initial setting. 

(b) Execute  data communication with  the F R O M 0  instruc- 
tion. 
See the ACPU Programming  Manual (Common Instruc- 
tions)  for details of  the FROM/TO instruction. 

(b) Transmission of designated  data by executing  TO  instruction 

CPU 

I A 
MINI-S3 link Remote 

terminal 

n 7- Station number: 9 

U I 
Station number: n  Station number: 5 

complete  signal 

Data communication  with  the remote  terminal  module  is executed as described  below. 
(a) The FROM/TO and PRC instructions are  executed by  the sequence program. 
(b) The  request to send  designated  data or the data is transmitted  by executing the 

FROM/TO instruction after executing the PRC instruction. 
1) At FROM instruction execution : Data  send  request 
2) TO instruction : Data  sending 

A2C. 

signal from  the remote  terminal  module. 

(c) The remote  terminal  module sends the  completion  signal  of data  send or receive to  the 

(d) The A2C turns ON the  complete signa.1 (Ml) when it received the sendreceive  complete 

Fig. 1.2 Data Communhtion between the Ax and the R m o t e  Terminal Module 

(3) Response time 
Communication  of 8 data with one FROM/TO instruction 
requires approximately 400 ms  (when scan time is 100 ms). 
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The A2C has the  following features. 

(1) Compact site 
The  A2C  has compact outside  dimensions: 170 mm (6.7 in) 
(height) X 100 mm (3.9 in)  (width) X 80 mm (3.1 in)  (length) 
Also, the A2CI/O module has a short width of 64 mm (2.5 in). 

A2CCPU NCVO module 

1 
Fig. 1.3 AX 0- Dimensions 

(2) 512 points  of  input/output  control 
The A2C is capable of controlling  input/output  operation at 512 
points  specified between X P l O  and W l F F .  

(3) A maximum of 8K steps  can  be contained in one program. 
With sequence instructions, basic instructions and application 
instructions, a maximum of 8K steps  can  be contained in one 
sequence program. Also, microcomputer  programs and utility 
programs made by the user  can  be run  in  combination  with a 
sequence program. 



(4) Cable  connection between modules 
Cables  designed  exclusively  for the A2C or twisted pair  shield 
cables  are  used  for  connection between the A2C and the 
A2CI/O module and between the A2CWO modules. 

When the I/O modules are arranged Me by side 1 
AXVO module 

A2C 

\ 
Cabte 

1 

When the UO modules are arranged apart 1 
A2C A2CVO module A2CI/O module 
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3 Rg. 1.4 Connection of the Ax S w a n  
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1. INTRODUCTION 

(5) Connection with  the MINI43 link  remote I/O modules  and 
remote  terminal  modules  is possible. 
The  A2C can  be  connected with  the MINi-S3 link  remote I/O 
modules, remote  terminal  modules  and disclose devices.  (See 
Section 2.3.1 .) 
The A2CI/O modules,  MINI-S3 link  remote I/O modules, remote 
terminal  modules and disclose devices  can be used together. /I= A2CCPU Twisted-pair cable 

Remote  terminal 
module 

I 

-1 E module 

Remote UO 
module 

Fig. 1.5 Use with the MINI-s3 Link Modules 

(6) Vertical and  horizontal  positions and mounting  on a flat base 
are possible. 
The A2C and A2CI/O modules can  be installed in three  different 
positions. 

I1111 

0 0 

I ..... I 
Vertical  Horizontal Flat base 

~~ ~~~~ 

FQ. 1.6 Installng Positions of the Ax and A2CI/O Modulw 

(7) Can be mounted  to  the DIN rail. 
The A2C and A2CUO modules  are usually mounted directly to a 
control panel or equipment to be controlled using  screws.  Using 
the DIN rail adapter,  however, the A2C modules  can be mounted 
to the DIN rail. (A clearance of 4 mm between  modules is 
obtained  when the DIN  adapters  are mounted side by side 
without leaving clearance  between  them. (See App.  1.)) 

HOOK for removing 
the  module  from A2C A2CUO module 

! the DIN rail 

DIN rail 
adapter 

Fig. 1.7 A2C and A2CI/O Modules Mounted to the DIN Rail 



1. INTRODUCTlON /MELSEC-A 
1.3 G e n W  T m r  and Abbreviations 

General terms and  abbreviations  used in this manual are 
explained. 

A2C 
An  abbreviation of the A2CCPU general-purpose programm- 
able controller. 

A2CUO module 
A  general term  for  the  following UO modules  which are of  the 
same type as the A2CCPU. 
a) 32-point  input  modules 
b) 32-point output  modules 
c) 32-point I/O modules 
See Section 2.3 for  type classification of  the A2CVO modules. 

A2C special function  module 
A  general term  for  the  following special function  modules 
which are of  the same type as the A2CCPU. 
a) High speed  counter module 
b) Analog-digital  conversion  module 
See Section 2.3 for  type classification of  the A2C special 
function modules. 

MINI-S3 link 
An abbreviation of  the MELSECNET/MINI-S3 data link system. 

Peripheral devices 
A general term  for A6GPP,  AGPHP,  A6HGP and A7PU. 

Remote UO module 
A  general term  for  the  following modules. 
a) A2CI/O modules 
b) MINI43 link  remote UO modules 

1) Out-of-panel type  remote I/O modules 
2) Compact type  remote I/O modules 
3) AJ72PT35 type  link  module 
4) MELSEC-F  series programmable  controllers 
5) Mitsubishi general-purpose inverters 
6) Manifold  solenoid valves 
See Section 2.3 for  type classification of A2CI/O modules 
and  applicable  MINI-S3 link  remote I/O modules. 

Remote module 
A  general term  for  remote UO modules and remote  terminal 
modules. 

Remote terminal  module 
A  general term  for  the A2C special function  modules  and  the 
MINI43 link  remote terminal modules. 
See Section 2.3 for  type classification of A2C special function 
modules and applicable MINI-S3 link  remote  terminal  mod- 
ules. 

1-8 
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1. INTRODUCTION /MELSEC-A 
1.4 Referbnco Mmuals 

Refer to the manuals  listed  below to use the A2C. 

(1) ACPU Programming  Manual (Fundamentals): IB(NAl-66249 
For details of the  programming  method, devices, parameters 
and  kind  of  program necessary for the programming  for  the 
A2C. 

(2) ACPU Programming  Manual  (Common  instructions):  IB(NA)- 
66250 
For details of  operation  by  the sequence instructions, common 
instructions  and  application  instructions feasible with  the A2C. 

(3) A2CI/O Module User's Manual: IB(NAl-66236 
For specifications and outside dimensions  of  the A2CI/O 
modules. 

(4) MELSECNETMINI-S3  Batch  Refresh Type Remote I/O Module 
User's Manual: IB(NA)-66215 
For specifications and  handling  of the batch refresh type 
remote I/O modules. 

(5) AJ35PTF-R2 Type RS-232C Interface Module User's Manual: 

For specifications and handling  for  communication  with 
calculators using  the RS-232C interface module. 

IB(NA)-66219 

(6) Special Function Modules  Manual 
For  specifications, handling  and  programming  for speciat 
function  modules used. 

(7) MELSEC-F Series Programmable  Controllers  Manual 
For  specifications, handling and programming  for  the 
MELSEC-F series PCs. 

(8) FR-Z2OO Series  General-Purpose Inverters Manual 
For specifications and handling of the FR-ZZOO series general- 
purpose inverters. 



2, SYSTEM CONRGURAflON /MELSEC-A 
2. SYSTEM CONflGURATlON 

? 
2.1 Overall Configuration ,' -- 

I cw module I 

I DIN adapter I 

L 

I I  
I I  L 

L 

For 24 VDC 
power supply 

remote br0 module 

remote  terminal 

Twisted  pair 
shield cable 

1 I 
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2. SYSTEM CONFIGURATION /MELSEC-A 

Audio 

recorder += writer  unit ‘2 95 

writer 

p L l  
keyboard system disk 

‘4 c Printers: 
KGPR, 

K?PR, 
A7PR, 

general- 
purpose 
printer 

KGPR-K, 

GT-10, k== user disk 

SW4GP- GPPAEE 
system  disk 

n 

‘4 r- SWO-FDC 
clesning disk h I  intelligent A6GPPE 

~ I GPP 

, - x q  composite I video  cable I 

E l  keyboard 

I REMARK 1 
1) See App. 4 for   rest r ic t ions  for   use  o f  *I t o  ‘5. 
2) See  Section 5.3 for   speci f icat ions  of   5-core  f lat   cables  and  twisted  pair   cables *. 

2-2 
18 INAi 6 6 2 3 8 A  



2. SYSTEM CONFIGURATION -/MELSEC-A 
2.2 Notes on System Construction 

(1) Connection of remote I/O modules  and  remote  terminal 
modules 
A maximum of 64 stations of remote I/O modules  and  remote 
terminal  modules can  be  connected to the A2C. 
Also, the MINI-S3 link disclose devices  can  be  connected.  (See 
Section  2.3.) 

(2)  Applicable  remote  terminal  modules 
A maximum of 14 remote  terminal  modules  among  those 
mentioned  below can be connected to the A2C. However, 
when  only  the AJ35PTF-R2  RS-232C interface module is used, 
up  to 7 modules can  be  connected. 

a) A68ADC N D  conversion module 

b) AD61C high speed  counter module 

c) AJ35PTF-R2  RS-232C interface module  (no-protocol mode 
only) 

(3) Use of the MINI43 link  modules 
The following restrictions are applied when the MINI-S3 link 
remote I/O modules and remote  terminal  modules are  used. 

a) Twisted pair data link  module: 
No restriction  is applied. 

b) Opticalltwisted  pair data link  module: 
Usable when the  optical data link  module  is 
used. 

c) Optical data link  module: 
Usable when the opticalhisted pair data link 
module  is used as the  optical data link  module. 

Twisted  pair  shield  cable 
Twisted  pair  shield cable 

A2CCPU 

(A): Twisted  pair  data  link  module 
(8) :  Opticalltwisted  pair  data link 

\ I 
Optical  fiber cable module 

(C): Optical  data  link  module 

Fig. 2.2 Cunnoction of the MELSECNET/MINt-S3 Moduk. 
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2.  SYSTEM CONFIGURATON /MELSEC-A 
(4) Power supply  for  the A2CVO module and the A2C special 

function  modules 
The A2CVO modules and the A2C special function modules 
require 24 VDC power  supply. Use the A66PC power  supply 
module or a general-purpose 24  VDC power  supply. 

(5) Both  remote I/O modules and remote  terminal modules, when 
used with the A2C, need station number setting. 
If two or  more  different  modules are set for one  same station 
number, incorrect  input and output  will occur.  Make  sure that 
there are no modules  which are set for one  same station 
number before the  power is turned ON. 
See Section 4.7 for details of  station setting. 

(6) To eliminate  incorrect  input at the remote I/O modules, design 
the A2C system considering  the following. 

a) Measures on turning ON and OFF the  power 

1) When turning ON the power, turn ON the  remote I/O 
modules first, and  then, turn ON the A2C. Or, turn ON 
the A2C and the remote I/O modules together at the 
same time. 

2) When turning OFF the power, turn OFF the A2C first, and 
then, turn OFF the remote I/O modules. Or, turn them 
OFF together at the same time. 

Power supply for the  remote 110 modules  indicates the  following. 
1) UO module  power  supply: Power supplied to the WO moudle  power  supply  is 

converted to 5 VM: inside the system  and  used in the  internal  circuit of  the I/O 
module. 

2) Input external power supply:  Power  supply for  input  modules 
3) Output  external  power  supply: Power supply for  output  modules 
See the following  manual  for details. 

A2WO Module User's Manual 

P 

c . .  



2. SYSTEM CONffiURATION /MELSEC-A 
b) Measures againt momentary power failure for the 1/0 

module 
Momentary  power faiture of the power supply of the I/O 
module may cause incorrect  input. 

1) Cause for incorrect  input due to momentary  power 
failure 
The VO module  hardware  converts  the I/O module 
power  supply (24 VDC) to 5 VDC inside  the  module. 
If momentary  power  failure occurs in  the 1/0 module, 
incorrect input occurs if I10 refresh is executed within 
duration  (A) shown below because: (Time from occurr- 
ence of  external  power supply OFF to  turning OFF of 
internal 5VDC) > (ON to OFF response time of input 
module). 

External  supply 24 VDC (for WO 
module  power  supply  and  input 
external  power  supply) 

Inside 5 VDC 

ON 
OFF 

Input  (Xn) I 1 OFF 1 I 

L - 4  
When  the  input  external  power  supply is turned 
off, input  (Xn)  turns off after  the ON-OFF 
response't ime of the  input  module. 

2) Prevention of incorrect  input 
Connect the A2C,  A66PC, stabilized power  supply and 
AC input  to one  same power supply. 

I I 

I I 
Input  module 

WO modute 

+ , 
Stabilized 

power  supply l..-_______l. 24 VDC power  supply 
A66PC 

L - -  
4-- - 

1 Input  external 
power  supply 

A2CCPU  Twisted  pair cable 

Input  module 
i 

I I -\ rl I I 

Fig. 2.3 P o w  Supply Wiring Exmk 
2-5 
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2. SYSTEM CONHGURATION /MELSEC-A 
(7) If two or  more I/O modules are  connected to one power 

supply, choose cables and wiring route  considering voltage 
drop caused by cables.  The figure  below explains the  voltage 
drop caused by cables. 

v1 vz 
+ 

Stabilized - h 

Rz I 

i 
I1 I2 

UO module 1 VO module 2 

V1: Voltage drop between stabilized power supply  and VO module 1 
VZ: Voltage drop between I / O  module 1 and I10 module 2 
RI: Resistance  between stabilized power supply and UO module 1 
Rz: Resistance  between UO module 1 and VO module 2 
11: Current consumption of VO module 1 
12: Current consumption of VO module 2 

1 Voltage drop  calculation J 
V,=R1X(11+12) 
Vz=RzXIz 

I Receiving port voltage of I/O module I 
(Receiving port voltage of I10 module 1) 

(Receiving port voltage of VO module 2) 

=(Voltage of stabilized power  supply)-Vl 

=(Voltage of stabilized power  supply)-V1-V2 

An I/O module can  be  connected if the  receiving  port  voltage 
of VO module  is  higher than the rated voltage of the I/O 
module  to  be used. 



2. SYSTEM CONFtGURATlON /MELSEC-A 
2.3 Systm Equipment 

t q  - 
-' I In this section, the VO modules  and  peripheral  devices  which can 

be  used with the A2C are  listed. 

2.3.1 Modules which can be connected to  the A2CCPU 
The remote I/O modules  and  remote terminal modules  which can 
be connected to the A2CCPU are  listed  in Table 2.1. 

Typ. I 
Program  capacity:  Maximum 8K steps 
VO points: 512 points 
T: 256 points, C:  256 points, 
D: 1024 points, M, L, S: 2048 points 

User memory area: 32K bytes 
- 

(Program area: 8K steps 
Comment  and file registers: 12K bytes) 

For 2K steps 

- l o  CPU module A2CCPU 

4KROM 
i 

EP-ROM - 
- 

110 

8KROM 
16KROM 

For 6K steps 
For 8K steps 

- 

A66PC - Output: 24 VDC, 0.6  A Input: 1W200 VAC 
1 

VO module 
UPPlY 

Input 
module 

power 

U C V O  
nodule 

c 32 
points 

32 
points 

I Transistor sink outmt module (sink loadimr) I I 
I 12/24 VDC. 0.3 A. 32 ooints I 

output 
module 

vo 
ompositc 
module 

AY23C station! 

AY13C 
rl 

0.093 I 
AC input, relay output  module 

0.074 

0.1 16 

- 
0.072 

- 
0.074 

32 
points 0 n - .  I 

b d  

I Output: 100-240  VAC, 0.3 A, 16 points 

- I+ or A X V l  
'or A2Cvl - A6DINlC 

A6MN2C 
Used to mount  to DIN rail  (optional) - DIN adapter 

Table 2.1 List of Remote Maduks 

1) Symbols 0, A and X in  the  "Application"  column  indicate  applicability of 
module as follows. 
0: Applicable. 
A: Applicable  with restrictions. (See  Section 2.2.) 
X:  Not applicable. 

2) *: EP-ROM is used for running  the PC using  a  program  stored  in ROM; one 
EP-ROM can be used. EEP-ROM cannot be used for the A2C. 
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2. SYSTEM CONFIGURATION /MELSEC-A 
P 

AJ35PJ-8A 
AC input  module I 
1W120 VAC. 8 Doints 
DC input  module  (sink  loading) 1 

AJ35PJ-8D I 12/24 VDC. 8 mints  
0.04 
- 
0.13 
- 
0.08 

AJ35PJ-8R 
Contact  output  module ] 
24 VDC, 2 A, 240 VAC, 2 A. 8 points c 

Out-of- 
panel 
type 

A 

AJ35PJ-8T2 
Tramistor output module (rink  loading) 1 station 
12/24 VDC, 0.5 N w i n t ,  8 win ts  

0.03 

A135PJ8T3 
Tramistor output module isink loading) I 
12/24 VDC. 2  NDoint. 8 Doints 

0.065 - 
0.065 - 
0.08 

Triac output module 
AJ35PJ-8Sl 

AJ35TJ-8A 
AC input  module I 
100-120 VAC, 8 points 0.05 

AJ35TJ-8D 
DC input  module  (sink  loading) I 
12/24 VDC. 8 Doints I 0.05 

AJ35TJ8R 1-I Contact  output  module I 
24 VDC. 2 A. 240 VAC. 2 A. 8 ooints 

0.13 - 
0.09 - 
0.03 

L 

AJ35TJ-8Tl 
Transistor  output module (rink loading) I 
12/24 VDC, 0.1 &point, 8 points  1 Out-of- 

panel 
type 

A 

- 

Tramistor  Output module (sink loading) r Station 
12/24 VDC, 0.5 Npoint, 8 points 

AJ35TJ-8T2 

AJ35TJ-8T3 
Transistor  output module (sink  loading) I 
12/24 VDC, 2  Npoint, 8 points 

0.065 

AJ35TJ-ESl 1-I Triac output  module 
100/240 VAC. 0.6 NDoint. 8 Doints 

AJ35TJ-ES2 1-I Triac output  module 
1W240 VAC. 2 Nooint. 8 min ts  

0.09 - 
Table 2.1 Remote I/O Modules and  Remote  Terminal Modules Operable with the A2C (Continue) 

1 )  Symbols ‘3, A and X in  the  “Apptication” column indicate  applicability of 
module as follows. 
0: Applicable. 
A: Applicable  with  restrictions.  (See Section 2.2.(3)) 
X :  Not applicable. 

. 

P 
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2. SYSTEM CONffiURATlON /MELSEC-A 
Modub 

- 

MINI-S3 
remote 

uo 
module 

Compact 
wpe 

Data 
link 

module 

DC input  module  Cink  loading) 1 ICJ36m-3201 12/24 VDC. 32 mints 

M35PTF-24R 
Contact output module] 
24  VDC,  2 A, 240  VAC,  2  A,  24 points 

At35pTF-24S 

AJ35PTF-241 

Triac  output  module I 
10M40 VAC,  0.6 Npoint, 24 points 
Tnnrirtor outpn mobb k i n k  WqJ I 
12/24  VDC, 0.5 m i n t ,  24 points 
AC input contact  output  module I 

/ ~ m - ~ I I n w t :  100-120 V. 16 wints 
I IOutput:24VDC,2A240VAC,2412points 

AC input,  triac  output  module I 
Output: lOG240VAC. 0.8rVpoint 12 points 

A1rn-W Input: 100-120  VAC,  16 points 

r T 

input,  contact  output  module I 
lM~~-28DRI Input: Sink  lordina, 12/24 VDC, 18 points 
I I Output: 24 VDC,  2 k 240 VAC, 2 A 12 points 

DC input,  triac  output  module 
l M ~ ~ - ~ s l  Input:  Sink Wng, 12/24  VDC, 16 poi A t s  
I 1 Outout: 104.240 V k  0.6 Writ 12 wints I . . .  

3 

AC input,  contact output  module I 
Input: 100-120  V,  32 point8 
Output: 24  VDC, 2 A, 240  VAC, 2 A,  24 points 
AC input,  triac  output  module ] 
Input: 100-120  VAC, 32 points 
output: 10~210 VAC, a6  point, 24 points 
DC input,  contact  output  module 

~ : 2 4 V D C , 2 4 2 4 0 V A C , 2 4 2 4 p o i t ? t s  
Input:  Sink  loading, 12/24 VDC, 32 points 

DC input,  triac wtput module 
Input: Sink loading, 12/24  VDC, 32 points 
Outout: 1W240 VAC. 0.8 #dnt  24 wints L r . r  

Ovtan:122421VDC(dntloldim)05W24W 

AJ72PT35 

Used when  the building block type 
UO module  is  used as the  remote UO 
module. 

Max. of UO modules: 8 
Max. UO points: 128 
Occupied  stations: 4, 8, 12,  16 
Iselectable) 

w m - 

4 
t a t i i r  

8 
tatim 

See 
left. 

W 

0.1  1 - 
0.11 - 
0.12 - 
0.20 - 
0.13 - 
0.12 
- 
0.14 
- 
0.12 
- 

P 
0.15 
- 
0.1  1 
- 
0.15 
- 
0.23 
- 
0.1 6 

- 
0.23 
- 
0.16 

- A 

Tabk 2.1 Remote I10 .koduler and Remote  Terminal Modulea Operable with the A2C (Continue) 

1) Symbols 0, A and X in the "Application" column indicate  applicability of 
module as follows. 
0: Applicable. 
A: Applicable  with  restrictions.  (See  Section 2.2.) 
X: Not applicable. 



. .  

- -  f“ 
c I.. 

i, 

P 

C .  

c 

. .  

r- 

L.  

P 

P 

2. SYSTEM CONFIGURATION /MELSEC.A 

conversion 
terminal 
module counter 

Interface 
module 

1 0 AJWF-R2 

F- 16NP 

8 channels, 4 to 20 mA/O to i 1 0  V, 
12-bit  analog  input 

2 channels,  binary 24 bits,  1/2 phase 
input,  reversible  counter, 50 kpp 

0.3 
4 32 - -  

r” points 0 
0.15 

No-protocol 0 

0.20 x 

ID plate X 

Connecting  module  for - 
external  devices of RS- Bar  code 4 32 - 
2 3 X  interface  speci-  reader rtstions points 
fications - 

Used for connecting MELSEC-F  2 16 - *l - 
A 

series PCs to the A2C. stations points 
0 

Used for connecting  the  Mitsubishi 

verters to the AZC. 
FR-2200 series general-purpose in- 

Conforms 
to  the 

Mitwbishi 
Standard 
Protocol. 

Table 2.1 Remote I10 Modules and Remote Twminal Modules Op.r.bk with the AzC 

1) Symbols 0, A and X in the “Application“  column indicate applicability of 
module as follows. 
0: Applicable. 
A: Applicable with restrictions. (See Section 2.2.) 
X: Not applicable. 

2) gl: For current  consumption, see the  manuals of interface  modules. 



2. SYSTEM CONFIGURATION /MELSEC-A 
2.3.2 Peripheral devices 

T 
Programming 
unit  with CRT 

Intelligent GPP 

I video cable 
Composite 

unit with LCD 
Handy  graphic  Programming 
programmer 

lnit with  plasma 
Programming 

p$~~~Bmned,y display 

Common  to 1 RS-422 cable 
programming 

I Cleaning  disk 

A6GPPE-SET 
*1 

AClOMD 

AGHGPE-SET 
*2 

AGPHPE-SET 
*3 

AC30R4 

AC300R4 

SWO-GPPU 

SWO-FDC 

Wmuk 

* Consists  of  the  following  models: 

I T W  R.mr(rr I I I Equipped with ROM writer, F W  and  printer  intarface fundions. 
Programming unit with CRT 

SVII;':GP.GPPKEE K swim systun disk 

SWO-GPPU User  disk (3.5 inch,  formatteddl 

I A- I Cabk for mnne3ion of CPU and ABGPPE 
3 m10.84 h Iongth 

:able for  connection  of GPP and  expanded  monitor  display. 1 M . 2 8  ft length. 

Consists of the following models: 

Tvpr Rnnulu 

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

functions. 

SW:l-HGPAEE 

K wries system  disk SN::-HGPKEE 

A  series  system  disk 

SWO-GPPU  User  disk (3.5 inch,  formatted) 

I AWR4 I Cable for  connection  of CPU and ABHGPE 
3 d.84 h lenath 

I I I 

Consists  of the following  models: 

Typ. R.mw(u 

ABpnPE * Equippad with FDD, printer  interfaca and  mamory  card  interface 
Programming  unit with plasma display 

functions. 

I S N  SP-GPPAEE I A  series  system  disk I 
I S N  :GP-GPPK€E I K series  system  disk I 

SWO-GPPU User  disk (3.5 inch,  formatted) 
~~ ~~ 

AC30R4 Cable  for  connection  of CPU and ABPHPE 
3 m B . 8 4  ft length 

Cable for  connection  of CPU and AGGPP/AGHGP/AGPHP 
30 M B . 4  R lengtt 

User disk (3.5 inch, formatted) for storing  programs 

Cleaning disk  for  disk  drive 

- 

1 

d 

3 

n 

d 

Table 2.2 List of Pedphwal Devices (Continue) 



2. SYSTEM CONFIGURATION /MELSEC-A 

Unlt 

Printer 

Programming 
unit 

P-ROM writer 
unit 

o..aiptbn R.mu(t TYP. 
KGPR(S1) 

KGPR-K 

Printer For print out  of  program  ladder  diagrams  and  lists. K7PR(S1) 

A7PR 

A7NPR 

RS-232C Cable for  connection  of  AGGP?/AWGP/AGPHP  and  KGPR(Sl),  KGPR-K.  K7PR(S1),  A7PF AC30R2 cable printen and  general-purpose  printers with RS-232C  interfsce.  Length:  3 rn (9.8 fl 

Printer  paper I KWR-Y I Paper for KGPR(S1)  and  KGPR-K.  Size:  9'  Packing unit: sheets. 

I KGWI-R I KWR-R:  For  KGPR(S1)  and  K6PR-K 

Ink  ribbon I - R  IA7PR-R:  For  A7PR 

A7NPR-R A7NPR-R:  For  A7NPR 
~~~ ~ ~ 

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

unit The  A7PU is supplied with a cable for connection of the  A7PU  and  audic A7PU Programming Equipped with MT function. 

cassette  recorder. 

RS422 
cable 1 ft$:$4 I Cable for  connection  of CPU and  A7PU. 3 m(9.84 RV30 m(98.4 R) length. 

P-ROM Used to store pro rams  onto ROM and  read  programs from ROM to the CPU *5 
writer  unit Connection  by  R8-422  cable. 

RS422 
cable LEY4 Cable for  connection  of CPU and  AGWU.  3  rn(9.84 ft)/30 m(98.4 f t )  length. 

Tabk 2.2 List of Peripheral Devices 

POINT I 
(1) *l Use the SW4GP-GPPA system  disk  upgraded for 

the A2C. 
tf SW:lGPPA or SW3GP-GPPA is used, operate the 
AgGPP following  the cautions  given in App. 4. 

(2) *2 e - .  The system  disk is  not upgraded for  the A2C. If 
SW[  :IHGPA is used, operate the AGHGP following 
the cautions  given in App. 4. 

(3)  *3  Use the SW4GP-GPPA system  disk  upgraded for 
the A2C. 
If SW3-GPPA is used, operate the AGPHP following 
the cautions  given in App. 4. 

(4) *4 The A7PU is not upgraded for  the A2C. If A7PU is 
used, operate the A7PU following  the cautions 
given in App. 4. 

(5) *5 Use the AGWU upgraded for  the A2C. (Versions 'E" 
and  later are  applicable to  the A2C.) Those EP- 
ROMs written  by  the AGWU of versions "D" and 
older  cannot  be  installed to  the A2C. 
(Only one ROM can be  installed in A2C. However, 
the AGWU regards the A2C as "A2", and if writing 
to  the EP-ROM is attempted, the ROM is  divided to  
the "even" and  "odd"  numbered address areas. 



3. GENERAL smmmoNs /MELSEC~A 
3. GENERAL SPECIFCATKINS 

Table 3.1 shows  the common specifications of various modules 
used. 

ttm 

Operating  ambient 
temperature 

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 

~ ~~~~ 

0 to 65c 

-20 to 75c 

10 to 90% RH, noncondensing 

10 to 90% RH, noncondensing 

Conforms  to JIS C 0911 10 to 55 Hz - 0.075 mm 
(0.003 in) 10 times 

55 to 150 HZ 1 G  - *(l octavdminute) 1 
Conforms  to JIS C 0912 (10 g X 3 times in 3 directions) 1 

By noise  simulator of 1500 Vpp noise  voltage, 
1 p s noise  width  and 25 to 60 Hz noise  frequency 

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

5 MP or  larger  by 500 VDC 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 

Tabb 3.1 0.n.t.l S m o m  

One octave marked indicates a change from  the  initial frequency to  double or 
half  frequency. For example, any of  the changes from 10 Hz to 20 Hz, from 20 Hz to 
40 Hz, from 40 Hz to 20 Hz, and 20 Hz to 10 Hz are referred  to as one octave. 
When  checking  the module  with  withstanding voltage, apply  voltage  after 
disconnecting  the FG, LG and  ground  terminals. 

d 

c 

i 

1 

-1 

c 

I 

1 

1 I 
Y 

Note: JIS: Japanese Industrial Standard 
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n 



, , ,  

t .I 

L* r- 
c I -  

.# 

L. 

c3 

h.. 

P 

L 

P 

c. 

L. 

P 

c 

i.. 

c 

c 

4. A2CcPU /MELSEC-A 
4. A2ccw 
4.1 Performance 

Repeated  operation  (using  stored  program) 
~~ 

VO contrd method Refresh mode 

Languaw  dedicated to aequenoe control 

and  Sequence  Action  Program  Ianguuge 
Programming  language 

(Combined  use of relay symbol type, logic  symbolic  language, 

Sequence instruction 
131 Basic instruction 

22 

97 Application  instruction 
instructions 
Number of 

r Processing  speed 
(sequence instruction) ( p sedstep) I 1.25 

Program  capacity I Max. 16K ( 8 K  step) 

Latch  relay  (L) (point) 1048 (Llw to 2047) The number of Ms i- Ls i- Ss = 2048 
(set in parameters) 

Number  of  step  relays (SI (point) 0 '  (Defaults~ to MI value) I 
Link  relay (B) (point) 1024 (BO to 3FF) 

Number of points 256 

Timer lOOms timir: setting  time 0.1 to 3276.7%  (TO to 199) 

lmms retentive  timer:  depending  on  setting 
(retting time 0.1 to 3 2 7 6 . 7 ~ ~ )  

Specifications 1Dms timer:  setting  time 0.01 to 3 2 7 . 6 7 ~  (T2W to 255) 

Number of points 256 
Counter 

Specifications  Setting  range 1 to 32767 (CO to 255) 

Data  register  (D)  (points) 1024 (W to 1023) 

Link  reaister (W) (mints) 1024 (WO to 3FF) 

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

File  register (R) (points) I Max. 4096 (RO to 4095)  

Accumulator (A) (points) I 2 (AO, AI) 

Index  register (V, 2 )  (points) 2 (V. 2 )  

Nesting (N) (points) 8 (NO to 7) 

Pointer (P) (points) 256 (m to 2551 

Special  relay (MI (points) 256 (M9000 to 9255) 

Special  register (Dl (points) 256 (D9OOO to 9255) 

Table 4.1 List of Performance  (Continue) 
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4. A2CcPU /MELSEC-A 
I Item I Rrlomuna I 

~~ ~ 

Comment (points) Max. l& (specify in' batches  of 64 points) *' 
watch dog error  monitor (watdr dog timer 200msl 

battery error  detection, etc. 
Selfdiegnortic function8 Memory error  detection, CPU error detection, VO error detection, 

Operation  mode  at 
the time of error STOPKONTINUE 

I STOP -. RUN Output mode Output data at  time of STOP mstoreddata output after  operetion  execution I 
I Weight kg (Ib) I 1.1 (2.41) I 

Input  power 100 to 120 VACI200  to  240 VAC T!g 
( 8 5  to 132  VAU170 to 264 VAC) 

Input  frequency 

110  VA  or less Maximum  inout emrent  mwar  mwer 

5(y80 Hz f3 Hz 
A2C  internal 

- u t W . ' V  I Inrush  current I 20 APlZO  AP  or less I 
I I 1 

I I Efficiency I 65% or  over I I 

Allowable  momentary p o w e r  
failure 20 msec or leu 

Tabk 4.1 Lkt of Pwfonnuta 

*: Total  memory capacity for parameters, T/C set values, program capacity, file 
registers, comment points,  sampling  trace  and status latch. See Section 4.4 for 
memory capacity calculation. 

*1: With GPPIPHPRIGP, comments  up to 4032 points can be used. Note  that the 
maximum of storage capacity of the A2C is 1600 points. 

i/? - 
-- ' 1  

Y 
i 

n 

m 
I 

J 



4. AXCPU /MELSEC-A 
4.1.1 Repeated operation  processing 

Sequence programs are written  by the peripheral device  and 
stored to the A2C user program area (maximum 8K steps). 
The A2CPU  reads the  required  program sequentially from  the user 
program area and performs  the repeated operation processing in 
order of step 0 to  the -1 (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 YO10 

1 

END 

Fig. 4.1 Sequenca Program  Operation Processing 

4.1.2 Initial processing 

Initial processing initiates  the sequence program  operation  pro- 
cessing.  The following  initial processin is executed when  the A2C 
is turned or reset by  the key switch. 
Initial processing time is 2 to 3 seconds though it varies with 
system configuration. 

(1) VO modules  initialization 

Resets and initializes the I/O modules. 

(2) Data memory clear 

Clears the data memory  which  is  not latched by  the  peripheral. 

(3) Self-diagnosis 

The PC  CPU conducts self-checks when  it  is  powered  up  or 
reset. 
For further details, see Section 4.3.1. 



4. AZCCPU /MELSEC-A 
4.1.3 m l  procedng 

proceesing returns the A2C to step 0 after the w] (FEND) 
instruction execution to allow repeated operation processing. 

(1) CPU error check 

Checks battery power, etc.. See Section 4.3.1 for details. 

(2) Timerkounter processing 

Updates timer/counter present values and contact status.  For 
further details, see Section 4.1.4 and 4.1.5. 

(3) Sampling trace processing 

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

-i 

3 

(4) Operation state  check 

Checks operation state of the A2C and switches to the ml 
state.  For transition processings to  the 
-1 states, see Section 4.1.9. 

(5) 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. 

i 

1 

I 
I 

U 
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4. AZCCPU /MELSEC-A 
4.1.4 Timer processing and accuracy 

The A2C uses up-timing  timers  which increase  present  value as 
measuring time increases.  Three  kinds of  timers are provided; 100 
msec timer, 10  msec timer  and 100  msec retentive  timer. 

100 msec timers ... setting range: 0.1 to 3276.7 sec in 100 msec 
increments 
10  msec timers ... setting range: 0.01 to 327.67 sec in 10 msec 
increments 
100  msec retentive  timers ... setting range: 0.1 to 3276.7 sec in 
100  msec  increments. 
Processing when the  coil  is  turned off differs from  the 
processing of 100 msec timers. 

The following paragraphs explain  timer processing. 

(1) Timer  present  value  and  contact status update 
With  continuity  in  front  of  a  timer coil, the  timer present  value 
and  contact status are  updated after the execution of  the 
I=] (or FEND) instruction and the  timer contacts  close after 
the  timer has timed out. 

(a) 100ms  and 1Oms timers 
When  the  continuity  is  removed from  in front of the  timer coil, 
the  present  value  is  reset to 0 and  the timer contacts  open. 

(b) 100ms retentive  timer 
When the  continuity is removed from  in  front of  the  timer 
coil, the present  value update  is  stopped  but  the present 
value is retained. 

(2) w] T[:l  instruction executed 
When the  timer is reset by  the  instruction,  the 
present  value is reset to 0 and the  timer contacts  open. 
The retentive  timers retain 

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 

Timer  contact status updated 

Fig. 4.2 Timer Processing 

piGF-l 
Accuracy of timers  when  external  inputs are used  is within 0 to +2 from  the scan 
time. 
For timer  timing and accuracy, read the ACPU Programming  Manual (Fun- 
damentals). 



4. AZCCPU /MELSEC-A 
4.1.5  Counter processing and maximum counting speed 

The A2C uses up-timing counters which increase their present 
values on  the leading edge of an input signal. 
Counters  are  used by  incorporating in the  main  routine  programs 
or sub routine programs. 

(1) Counter  present  value  and  contact status update 

Counter coil  is  switched on and off by  the m l  C[:! 
instruction. The counter present  value is  updated on  the 
leading edge of  the coil signal after the -1 (FEND) 
instruction is executed.  The  counter  contacts  close after the 
counter  has  counted out. The  counters retain their present 
value and contact status even if  the counter  coil  is  switched 
Off. 

d 

-. 
L' 

d 

1 

(2) 1-1 C[:! instruction executed 

When the  counter  is reset by  the (RST] C[:l instruction, the 
present  value is reset to 0 and the counter  contacts  open. 

Main  routine END 0 

Counter  present  value  updated I Counter  contact  status uDdated I 
I 

Fig. 4.3 Counter Prmssing 

I REMARK I 
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 I Maximum counting speed  Cmax = 100 X ts (timedsec) I 
where, n = duty ( 9 6 )  
Duty is the ratio of the input signal's on time  to off time as a percentage. 

Count input signal 

If T1 d T2 n=- T1 +T2 

If T1 > T2 n=- T1 + T2 

ts:  Program scan time (sec) 

T1 x 100 ( 9 6 )  

T2 x 100 (%) 

Y 

u 

1 
J 

n 

id 
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4. A2cCw /MELSEC=A 
4.1.6 Operation processing at instantaneous power failure 

The A2C detects instantaneous power  failure when the  input  line 
voltage to the  power  supply  module  falls below  the defined range. 
The A2C performs two different  operation processing  depending 
on the  length of instantaneous power  failure time across  20ms 
allowable value. 

(1) Instantaneous power  failure within 20 ms 

(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 
operation is at a stop. For  instance, if 
time settings are  200 ms and 190 
instantaneous power  failure  of 20 ms 
error. 

Power recovery 
Inst. power  failure occurs. (Sequence program continues.) 

END 0 

X s e q u e n c e  
program 
operation 

Fig. 4.4 Instantaneous Power Failure within 20 mr 

(2) Instantaneous power  failure over 20 ms 
The A2C is reset.  The A2C performs  the initial start processing 
as it does when it is turned  on or reset by  the [RUNI key switch 
operation. 

I Inst. power failure occurs. Power failure  (Initial  start) 
END 0 

c-.- I 

processing 

;; - 
L Sequence 

program 
Initial  operation 
processing 

The A2C stops  operation. -, 

Fig. 4.5 Instantlmemur Power Failure Over 20 ms 



4. A2ccPtl /MELSEC-A 
4.1.7 Scan time 

(1) Scan time 

Scan time is  the  period  in  which PC one  scan [O to m l  
(FEND)] is executed. 

I 
I- Scan time CI 

END 0 END 0 

L Sequence program 

Processing of counters  and timers 
Self-diagnosis check 

I 

Fig. 4.6 Scan lime 

(2) Scan time  confirmation 

The A2CCPU counts the scan time between  an -1 (FEND) 
instruction to the next ml (FEND) instruction and registers 
the counted Scan time  in special registers 09017 to D9019. 

1) Special register data (09017 to D9019) 
09017 ......... The minimum scan time . D9018 ......... Present  scan time 
D9019 ......... The maximum scan time 

2) Accuracy of scan time 
The  accurate to scan time counted by  the programmable 
controller is accurate to + l o  ms. 
Therefore, if  the data in D9017 to D9019 is 5, actual scan 
time is in the range of 40 to 60 ms. 

3) The  data in D9017 to D9019 is  not cleared when the 
instruction  is executed; the scan time between  an 
(FEND) instruction and the next m] (FEND) instruction is 
registered. 

1) The scan time can be  confirmed by the  circuit  monitoring operation  using  a 
peripheral device. 

Scan time of 0 to 20 ms ......... 10 ms  is displayed 
Scan time  of 10 to 30 ms ......... 20 ms is  displayed 

2) The  constant scan function  allows the scan time of every scan to be fixed  to a 
constant value. For more details on  the constant scan function, see 4.2.1. 
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4. A2ccPu /MELSEC-A 
4.1.8 Watch dog timer (WDT) 

The watch  dog  timer  is an internal  timer used to detect errors in 
the PC's repeated operation  function. It also monitors  the  time of 
one  scan of a sequence program. 

(1) Watch dog  timer setting 
The watch  dog  timer  default  value  is 200  ms. 
This  setting can  be  changed to between 10 and 2000 ms  (in 
intervals of 10 ms)  using a parameter. 

(2) Watch dog  timer  operation 
(a) The watch  dog  timer  is reset after the execution of the 

( E N D ]  instruction as long as PC operation  is  normal (scan 
time is within  the setting). 

(b) A watch  dog  timer  error will occur if processing is  not 
completed within  the predetermined time due to a long 
sequence program scan time or faulty hardware. In  this 
case, operation stops. 

(3) Response to watch  dog  timer  errors 
After  the watch dog  timer  counts up, the  following processing 
occurs. 
(a)  Infinite  loop 

1) All outputs ( Y )  are turned off electrically. 
However, se uence program  operation  continues 
though  the &I key switch is set for [ S T O P /  because 
switching  from [=I t o m ]  is to be  done after the 
execution of  the w1 instruction. 

Test operation  of  the A2CCPU or read/write/verify of a 
sequence program  using  the  peripheral is not possible. 

2)  The A2CCPU can be monitored  with a peripheral. 

3) Error code  "25" is  stored in D9008. 

(b) END instruction executed after the  watch  dog  timer  setting 
expires 
1) All outputs (Y) are turned off electrically. 

Only  sequence program  operation  continues (even 
when  the  switch  is set in the w] position). 

2) After  the exeuction of  the  instruction,  the 

3) After  the execution of the r m l  instruction,  error code 

4) The  scan time required until  the execution of  the 

A2CCPU can communicate with a peripheral. 

"22" is stored in 09008. 

instruction is stored in D9019 and D9018. 

Scan time ( F l  counting  value) F l  error occurs if 
the ( W D T ]  counter value 
exceeds the setting 

END 

t ~ l  reset (PI is reset 
when (ENDI is executed) 

Fig. 4.7 Resatting Watch Dog Timer 
4-9 
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(4) Watch dog  timer  error processing 

Do one of  the  following  if  the scan time of a sequence program 
is greater than  the  watch  dog  timer setting. 

(a) Change the sequence program so that  the  operation time 
is  within  the watch  dog  timer setting. 

(b) Change the  watch  dog  timer setting. 
Setting range: 10 to 2000 ms 

(c) Reset the  watch  dog  timer with  the m l  instruction in 
the sequence program. 
The  watch dog  timer is reset at the  time  the 
instruction  is executed and it begins counting again from 
"0". 
Note that the scan time values 
DM19 are not reset when the 
executed. 

POINT I I 
I The watch dog timer setting must be as indicated below if 

constant scan (see 4.2.1) is set. 

Y 

d 

1) * ......... An  infinite  loop  may be caused if a program execution sequence is 
jumpes  to a  smaller  step  number because of  a CJ instruction. 

T=I 
Example: 

An  infinite  loop  is caused if there  is no  jump 
instruction  calling  for a jump  to a  step 
beyond  step CJ W to between point W and 
step CJ PO, thereby precluding  the execution 

C J W  of  the instruction. 

2) Data stored in special  registers D9017 to 9019 
a) 09017 ......... Smallest  value of scan time 
b) DW18 ......... Present value of scan time 
c) m 1 g  ......... Largest  value of scan time 

?l 

a 

d 

1 
i 
4 

Y 

n 
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4.1.9 wl ml -1 oper8tion processing 

The A2CCPU operates in one of  the following three states: 

[RUNI state 
the sequence program repeatedly from 

instruction. 

( S T O P ]  state 
All outputs (V) are turned off and sequence program  operation 
is not executed. 

state 
Execution of a sequence program  is suspended.  The status of 
all  outputs (Y) before  entering  the [PAUSE I state are  saved. 

The PC  CPU's operation processing in each operation state is 
described below. 



4. A2CcPU /MELSEC-A 
(1) Operation  processing in m] state 

(a) The [RUNI state indicates the state in which  the PC  CPU 
operates a sequence program repeatedly from step 0 to 
the ( E N D 1  (FEND) instruction. 

(b) The output status of the outputs (Y) at the  entry to the (m] state varies according to the “ ( S T O P 1  to 
output”  mode set with a parameter. 

1) Output of operation state before 
After  the  outputs (Y) saved  before the  entry to  the 
l m l  state are output, the PC CPU executes the 
sequence program. 

2) Output after operation 
Outputs (Y) are output after one  scan of the sequence 
program. 

The time required before starting 
after the changing the 

according to  the system configuration; it is 
usually between 1 and 3 seconds. 

(c)  In  the state, the processing illustrated in Fig. 4.7 is 
repeated until the o eration state is changed from m l  
to ~1 or ] d l .  

RUN 

The status of the  outputs (Y) which I 
7 

VO modules  are  refreshed 

Sequence  program  operation 
pfrocessing 

I Step 0 I I to m (FEND) instruction 
I 1 
4 

m processing 

Operation state check I 
I 

4 

For details  on  individual processing in Fig. 4.8,  refer  to  4.1.1 to 4.1.3. 
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4. AzccPlJ /MELSEC-A 
(2) operation processing 

(b) When the PC CPU enters the  stop state, it saves the  output 
statuses before turning off all outputs (Y). Note  that  the 
status of devices other  than  the  outputs (Y) is retained. 

t 

to m l  or PAUSE 1. 

STOP 

1 + 
Output  state is saved and 
all  outputs are turned off 

UO modules are refreshed 

4 
CPU error check 

4 
Operation state check 

I 

To set the PC CPU in the stoD  state.  use one of the followina  methods: 
I 

a) (=I switch 
b) Remote  contact 
c) PeriDheral device } ......... For details,  refer to 4.2.3. 

d )  I*] command ......... ' For deteils on  individual processing,  refer to the 
ACPU Programming  Manual  (Common  instruc- 
tions). 

c 

c .. 

c 



4. A2CcPU /MELSEC-A 
(3) operation  processing 

signal. The status of the  outputs (Y) and  the  data memory 
are  retained. 

(b) In t h e m ]  state,  the  processing  illustrated  in  Fig.  4.10 

to IZJ or f-1 
is re  eated  until  the o eration  state is changed  from 

PAUSE 

I/O modules refreshed 

4 
CPU error check 

+ 
Operation state check 

I 
I I I 

I 

Fig. 4.10 [ P A U S E ]  Operation Processing 

To set the PC CPU  in  the pause state, use one of the  following  methods: 
a)  Remote v] contact 
b) Peripheral device 
For details, refer to 4.2.4. 

L 

d 

e 

c- 

Y 

1 

J 

4 
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4. A2CcPU /MELSEC-A 
(4) The relationship between the A2CCPU operation state and 

operation processing is  indicated in Table 4.2. 

RUN - STOP stopped 

STOP - RUN Started 

RUN - PAUSE Stopped 

PAUSE - RUN I Started 

RUN 
(END  processing) 

STOP 

PAUSE I Executed 

Executed 

Executed 

Output status is  saved by the OS Status  at the time of STOP is 
and all outputs switched off. retained. 

Output  status  is  retained. I Status at the  time of PAUSE is 
retained. 

Operation  resumes in  the Operation  resumes in the status 
PAUSE output status.  at the time of PAUSE. 

Tabb 4.2 AZC O v a t i o n  fkcassingr 

(5) Processing while sequence program  operation processing is 
stopped is indicated in Table 4.3. 

CPU Error 
check 

Executed 

Executed 

Executed 

Timer/Count.r 

scan set) Status Update 
(with constant and Contact 

hocedng Resent Value 
Constant Sun 

Executed  Executed 

- - 
- - 

~ Executed 
Executed I 
Executed 1 
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4.2 FunctTorts 

Functions of the CPU module  are  listed in Table 4.4. 

Comtrnt rcrn 

0 Setting  allowed  between 10 and 2ooOms. 

0 Executes the sequence program at the  pnxletermined  intervals 
independently  of  the scan time.  Section 4.2.1 

0 Retains  device data if the PC is  switched off or  reset or 
(p0w.r hilum instantaneous power  failure occurs 20ms or longer. 

0 L, B, T, C, D and W can be latched. 
Section 4.2.2 

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

~~ 

Pausa 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 4.2.3 

Section 4.2.4 

~~ 

status l8tch 0 Stores all device data in the  status  latch area in the A2C when  the 
status  latch condition is switched on. 

0 The stored data can be monitored  by  the  peripheral. 

Sampling trace 0 Samples the  specified device  operating  status at predetermined 
intervals  and stores  the sampling  result  in  the  sampling trace area 
in the A2C. 

0 The stored data can be monitored  by  the peripheral. I 

Section 4.2.5 

Section 4.2.6 

0 Allows  the device (Y, M, L, S, F, B) used with  the OUT instruction to 
be disconnected from  the sequence program  operation  proces- Section 4.2.7 

I ~ ~ ~ m ~ , ! ~  I 0 Sets odoff of  the ERROR LED in the case of error occurrence. I Section 4.2.8 
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4. A2CCPU /MELSEC-A 
4.2.1 Constant rcrn 

Because the processing time of each individual  instruction  in a 
sequence program  differs  depending on whether  or  not  the 
instruction is executed, the scan time differs accordingly for each 
scan. 
The  constant  scan function sets  such varying scan times to a fixed 
value  regardless of the sequence program processing time. 

Scan timeconstant scan function  not used I 
Sequence  program 
END processing 

0 END 0 END 0 

Scan time-scan time  fixed to 7Omsec 1 

/ /-END Drocesrina 
Sequence  program 

Fig. 4.11 Constant SCM Function 

(1)  Setting range 

(a) Constant  scan time can be set in the range of 10 msec to 
200 msec. 
Enter the  required constant  scan time  to special register 
09020 in units  of 10 msec (setting value  between 10 and 
2000). 
If 09020 is set outside  the range of  lmsec  to 2000 msec, 
the constant  scan time  will be set as indicated below. 

(kWngforD8020 CoMt.nt 8 u n  Tima 

-32768 to 0 Not set 

1 to 200 10 msec to 2OOO msec 

201 to 32767 2000 msec 



4. AZCCPU /MELSEC-A 
(b) The watch  dog timer setting must be greater than  the 

constant scan time setting. 
If the watch  dog timer setting is smaller than  the constant 
scan time setting,  a WDT error might occur. 
The relationship between the constant scan time  setting 
and  the watch  dog timer setting is indicated below. 

0 < Constant  scan time setting d WDT setting - 1 

(c) The  set constant scan time  must be greater than  the 
maximum scan time of the sequence program. 
If the sequence program scan time  is  longer  than  the 
constant scan  time, the constant  scan function is  not 
performed correctly. 

Scan  in  which  constant  scan  is  not  executed correctly be cor. m w ,  constant scan 

rectly in  the  succeeding 
scan I 

Fig. 4.12 Scan lime Largo# than Conrtrnt Scan Setting 

(2) Setting for constant scan execution 

(a) Constant  scan execution 
A constant  scan time setting is  written to 09020 using the 
sequence program  or  the peripheral device. 

(b) Constant  scan not executed 
The value "0" is  written to 09020 using the sequence 
program  or the peripheral device. 

R 

1 
.d 

1 

U 
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(3) Caution 

7- 
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(a) The constant scan time setting value stored in 09020 is 
cleared to zero (0) when  the A2CCPU is powered up or 
reset using  the RUN switch. 
TherefoM, it is necessary to  write  the  following  program if 
constant scan is required from  the  first scan immediately 
after the AZCCPU is started or reset. 

c/ 
Normally ON contact 

Constant scan time setting  value 

(b) If a momentary  power  failure of less than 20  msec  has 
occurred, the constant scan time  is lengthened according- 
ly. In this case, the constant scan function  is  not executed 
correctly. 

(c) If a peripheral device is connected to the A2CCPU, the set 
scan time  is lengthened by  the  time (0.2 msec) required  for 
communication between the A2CCPU and the  peripheral 
device. 
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49.2 Power failure compmrrtion for  device data in tho Ax (LATCH function) 

Each individual device of the A2CCPU is reset when  the A2CCPU is 
powered up.  Device will be cleared when a momentary  power 
failure occurs for  more  than 20 msec. After  being reset or cleared, 
all device  data is reset to  the default values (OFF for  bit devices 
and 0 for  word devices). 
The latch function retains the device  data in the event that the 
A2CCPU is reset by  turning  on the power or pressing using  the 
RUN switch  or a momentary  power  failure occurs for  more  than 20 
msec. 
Sequence program  operation  is  the same  regardless whether the 
data is latched or not. 

(1 ) Applications 

The latch function  is used to continue the  control  by  retaining 
data  such as the  number  of  completed products, the number 
of defective products, and the addresses should a momentary 
power  failure occur for  more  than 20  msec. 

(2) Latch  devices and latch range setting 

(a) The devices whose data  can  be latched are listed  below: 

1) Latch  relay (LO to L2047) 
2) Link relay (BO to B3FF) 
3)  Timer (TO to T255) 
4)  Counter (CO to C255) 
5) Data register (DO to D1023) 
6) Link register (WO to W3FF) 

(b) The latch range is set in the  peripheral parameters per 
device. 

I 

c 

-i 

a 

I 

3 

U 

Y 

n 

d 

Device date  within  the htch range is backed by the  battery 
(ABBAT) installed to the A2C. 
(a) The battery is required even when operation is per- 

formed using a ROM which stores the sequence 
program. 

(b) Device data within  the latch range b corrupted if the 
battery connector is dmng.(isd from the A2C when 
the A2C is  being turned off. 

J 

1 
I 

U 

i 
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4. AXCPU /MELSEC-A 
(3) Clearing the latched data 

(a) To clear the latched data to the  initial value, ”latch clear” is 
performed. “Latch clear” clears unlatched device data 
also, as mentioned  below. 
After  the latch clear operation, the data in the each device 
is set to the  following: 

1) y,  M/US, F, B ............................. Turned off 
2) Special relays (9000 to  9255)*.***.*. Data is retained 
3) T,C .......................................... Contacts and coils are 

turned off; present 
value is set to 0. 
Data is set to zero. 
Data is retained. 

6) Special registers (9000 to 9127)....  Data is retained. 

4) D,Z,V,W,A .............................. 
5) R ............................................. 

(b) Latched  data  can be cleared in either of  the  following two 
methods. 

1)  Using  the RUN switch 

a) Turn  the RUN switch from  the STOP position to the 
L.CLR position  three times. 

b) The  RUN  LED starts flashing. This indicates that  the 
latched data is ready to be  cleared. 

c)  Turn  the RUN switch from  the STOP position to the 
L.CLR position  while  the RUN  LED is flashing; the 
latched data is cleared. 

P 

c .. 

c 

c. 

L .  

c 

c 

c 

.. r 
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I POINT 1 
To cancel the data latch  clear operation, turn  the RUN 
switch to the RUN or RESET position while latch clear 
operation is being attempted. 
(a)  RUN position 

The A2CCPU starts operation in the same  manner as 
when  the RUN switch is  placed in  the RUN position 
from the STOP position. 

The A2CCPU is reset. 
(b) RESET position 

2) Using GPP/PHP/HGP 
“ALL DEVICE  CLEAR” of  the test functions in the PC 
mode can  be  used for latch clear.  (For  details, read the 
GPP/PHP/HGP Operating Manual.) 

4 
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4. A2ccPu /MELSEC-A 1 
4.2.3 Running and Stopping the A X  from external devices (Remoto RUN/STOP function) 

The  RUN switch  is used for A2CCPU run/stop control. The 
operation  "remote RUWSTOP"  means controlling  of A2CCPU 
run/stop with external signals (peripheral devices, remote RUN 
contact) with  the RUN switch placed in the RUN position. 

(1) Application of remote RUN/STOP 
Remote  RUNSTOP control  is  possible in the  following cases. 

(a) The A2CCPU is  out of reach. 
(b) The A2CCPU is located in a control box. 

(2) Operation 
Execution of sequence program  operation is controlled as 
indicated  below in response to  the remote RUN/STOP opera- 
tion. 

(a) Remote stop . . * 4 . .  The A2CCPU stops after the sequence 
program  is executed to  the  EN0 (FEND) 
instruction. 

(b) Remote RUN*.-*.* The  sequence program  is executed 
again from step 0 by  the  remote RUN 
operation after the A2CCPU has  been 
stopped by  the  remote STOP operation. 

(3) Executing remote RUN/STOP 
Remote RUN/STOP operation is possible by  the  following 
methods: 

(a) Remote  RUN  contacts 
Remote RUN/STOP control  is possible by turning on and 
off the  remote RUN  contacts which are  set with para- 
meters. 

1) When remote RUN  contacts is  turned ON, the A2C is set 
to the RUN  state. 

2) When remote RUN  contacts is  turned OFF, the A2C is 
set to the STOP state. 
Switching between  RUN and STOP is executed after 
END(FEND)  execution. 

Remote RUN contacts kT-----l-+- STOP -- - - - 

STOP state 

Y 

n 

I-. 

1 

LJ 

1 

I I - 
s 

Fig. 4.13 Remote RUNISTOP Timing Using th. Remote Run Cont.ctr 
1 

4-22 
, ,  

18 (W 6823e-A 



C I  

c 

i ... 

c 

4. WlJ /MELSEC-A 
(b) Peripheral  device 

Remote RUN/STOP control  is  possible  using  the  remote 
RUNISTOP command from a  peripheral device. 

END 

I Remote STOP 

Remote RUN 

-.- - - - - - 
Peripheral devi- command 

commend STOP 
- - - - - - - -  
l-.-----* 

A2C: RUMTOP state 
RUN 

1 
Fig. 4.14 Rmrote RWSTOP Timing Using the Remot0 RUN/STOP Command from a p.riph.nl Device 

(4) Caution 
c 

L- 

C 

I 

STOP state 

(a)  Note  the following  points because the AZCCPU gives 
priority  to the STOP command. 

1) The A2CCPU is set to the STOP state when  the STOP 
command  is  given  from  the  remote RUN contact or a 
peripheral device. 

2) To set the AZCCPU from the STOP state back to the 
RUN state, it is necessary to set all external factors 
(remote RUN contact, peripheral device) which caused 
the  remote STOP to  the RUN state. 

c 

c 

P 

C .  

c 

L 

For details  on A2CCPU operation processing in a RUN or STOP  state,  refer to 
Section 4.1.9. 
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F 

4.2.4 Stopping the  sequence program operation m i n i n g  outputs (PAUSE function) 

The  pause function stops A2CCPU operation  while  retaining  the 2: 
status of all outputs (Y). 

(1) Application - 
d 

In process control, it is  often  required  retain  the status of the 
outputs (Y) when the A2CCPU stops operating. 

(2) Using  remote PAUSE contacts d 

(a) The PAUSE state contacts (M9041) close after the execu- 
tion of  the END(FEND) instruction of the scan during  which 
the remote PAUSE contacts  close and the PAUSE permis- 
sion flag (M9040) is set. 
When the END(FEND) instruction of the scan after M9041 
has  set is executed, the AZC is set to PAUSE and  its 
operation stops. 

(b) By opening  the  remote PAUSE contacts or by switching off 
M9040 on a peripheral device, the PAUSE state is can- 
celed, and sequence program  operation resumes from 
step 0. 

PAUSE state 

L 

Fig. 4.15 PAUSE Timing by the R.mat .  PAUSE Contact 
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4. A2CcPU /MELSEC-A 
(3) Peripheral device 

(a) The PAUSE state contacts (M9041) close after the execu- 
tion of the END (FEND) instruction of  the scan during 
which  the  remote PAUSE command  from a peripheral 
device is received. 
When the END  (FEND) instruction  of the scan after M9041 
has set is executed, the A2C is set to PAUSE and its 
operation stops. 

(b) When the  remote RUN command from a peripheral device 
is received, the PAUSE state is canceled,  and  sequence 
program  operation resumes from step 0. 

PAUSE state 
- 

c 

.-* 

P 

LC 

c 

., 
f- 

c 
d- 

L 

!Y!!El 
To switch on or off the output (Y) in the PAUSE state, take 
interlock with the PAUSE state contacts ("1). 



The monitoring function of a peripheral  cannot confirm  the status 
of each  device all the time. The status latch function transfers and 
saves the device data to the status latch area when  the SLT 
instruction is executed in the sequence program. 
The device data  saved using  the SLT instruction can be read by  the 
GPPPHPMGP to monitor it. 

(1 ) Application 

The  status latch function can be used to check the device  data 
when a fault  condition exists during  debugging. 
It is also  used to  find causes when a fault  condition exists 
during sequence program execution by  making a program  that 
will execute the SLT instruction if such a condition exists. 

I 

d 
l 

(2) Processing 

(a) The following data is  stored in the status latch area when 
the SLT instruction  is executed. 

X, Y, M, L, S, F, B - 9 9  ON/OFF data 
T, C ..................... Contact  and coil OWOFF 

memory data  and  present  value 
D, W, A, 2, V *-99..9.. Stored data 

(b) Data is stored to the status latch area when  the SLT 
instruction is executed. 
With devices which  turn onloff or store data using the 
same condition, the data to be stored in the status latch 
area differs before and after the execution of the SLT 
instruction. 

7 
1 
4 

.7 
d 

! 

J 

.- a 
d 



P 

c 

F 

L 

CL 

L. 

P 

c -- 

c 

c. 

L .  

r 

P 

4. A2ccPu /MELSEC-A 
y E x a m p l e : - - - - - - - - - - - - - - - - - - - - - - .  1 

I If a device which  turns on and off with the same condition is I 
I present before and after the SLT instruction in a program,  the I 
I OWOFF state will differ  before  and after the execution of the I 

I SLT instruction. I 
I I 
J [Circuit example1 [Monitor display of status latch datal I 

When the SLT instruction  is ex- I 
axrted, Y10 is ON; ON is display- I 
ed for the monitor. 
When the SLT instruction is ex- I 
w t e d ,  Y11  is OFF; OFF is dis- , 

I ' played for the monitor. 
I 

(3) Caution 

Execution of the SLT instruction causes the scan time  to be 
increased by  the value indicated below. 
Therefore, take this in consideration  when  determining  the 
watch  dog  timer setting and constant scan time setting  for 
the A2CCPU taking these into consideration. 

Processing 
time  (ms) 

11 ms 31 ms 
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4.2.6 Sampling trace 

tt is  not possible to check the  transition  of  the ON/OFF state for  bit 
devices and the data in the word devices with a peripheral device 
mqnitor function. 
The sampling trace function samples  data from  the designated 
devices at fixed  intervals and stores the sample data to  the 
samfiting trace  area. 
Upoir execution of the STRA instruction,  the data stored in  the 
sampling trace area is sampled  for  the designated number  of 
times and the device  data is latched. 
It is possible to  monitor the data stored in the  sampling trace area 
by reading it with the GPP/PHP/HGP. 

I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 

I 

I 

I 
I /- ' Aftor tho data is u m p l d  n times,  the  next I d W  umpk overwrites  the first data 
I urn*. 
I 

I 

I 
Display of I 

sampling  trace 
data for the I 
designated I 

trace  data trace  data 

I 

I 

.A 
i 

1 
J 
1 

1 

After  the  execution of the STRA instruction,  device  data  sampling is carried  out for the  designated 
number of timer and  the  data in the  sampling  trace  area is latched. 

Fig. 4.18 Sampling T r a a  
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1 
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(1) Application 

By using  the  sampling trace function, it is possible to shorten 
debugging  time  by  confirming  the data of  the designated 
devices in defined  intervals  during debugging. 

(2) Devices which can be sampled 
Devices and the  number  of  points  which can be sampled are 
indicated below. 

(b)  Word devices 
(T/C present value, D, W, R, A, Z, V)----=-. Max. 3 points 

(3) Number  of  sampling  times 

The number  of  sampling  times  involves  the following two 
cases: total  number of sampling  times and the  number  of 
sampling  times after the execution  of the STRA instruction. 

(a) Total number of sampling  times 
This sets the area where the sampling data is stored. 
Setting is possible in the range of 0 to 1024 times  (in  units 
of 128 times). 

(b) Number of sampling  times after the  execution  of  the STRA 
instruction 
This setting is used to end the  sampling trace and latch  the 
sampling trace data after the execution of the STRA 
instruction. 
Setting is possible in the range of 0 to 1024 times  (in  units 
of 128 times.) 

The number of sam- 
pling  times after the  Total number of 1024 times 
execution of the ' sampling  times 
STRA instruction 

STRA instructian executed 

Number of sampling  times 

Device  data is latched  after the designated 
number of sample  times  after  the  execution oi 
the STRA instruction 

Fig. 4.19 Number of SampUng Tim- 
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(4) Sampling  intervals 

Sampling  intervals are  set in one of  the  following methods: 
after the execution of END instruction or in defined intervals. 

(a) After execution of END instruction 

Sampling trace data is taken  each time  the EN0;instruction 
of  the sequence program  is executed. 

(b) In defined  intervals 

Sampling trace data is taken in defined intervals, 
10 X nmsec (n: 0 to 199). 

I In this setting, sampling trace data is even  taken during  the 
execution of a sequence program. 1 

After execution of END instruction I 
Sequence program 
execution 

In defined  intervals I 
Sequence program 

d 

1 

J 
1 

I 
' /  

1 
J 

7 
4-30 

IB INAJ 8823BA 



r' 

4. AZCCPU /MELSEC=A 
4.2.7 M i n e  switch function 

While the A2CCPU is  running (sequence program  being executed), 
it is possible to turn the sequence program OUT instruction 
devices on and  off  with a peripheral device test function. 
The offline  switch  function  allows these  devices to be  turned  on 
and  off  while  the APCCPU is  running with a peripheral device the 
test function. 
It is possible to check operation of OUT instruction devices, which 
are not turned odoff  by  the sequence program, and to check the 
wiring between the  output  module  and  an external device with the 
offline switch  function. 

Offline  switch  closed 

OUT instruction 

I I  h I .  *2 
Offline state 

L O f f l i n e  switch  opened 

*1: The online state  is  established when the  offline  switch  is closed. The 
, OUT instruction device is controlled  (turned ordoff) by the sequence 

program. 
*2: The  offline  state  is  established  when  the  offline  switch  is opened. The 

OUT instruction is isolated from  the sequence program. In  the  offline 
state, it is  not possible to  control the OUT devices by  the sequence 
program. 

Fig. 4.21 Offline and Online  State 

(1) Devices which can  be used by  the  offline switch  function 
The  devices which can be used by  the  offline  switch  function 
are indicated below: 

(a) Outputs (Y) 
(b) Internal relays (M) 
(c) Latch relays 1L) 
(d) Step  relays (S) 
(e) Link  relays (B) 
( f) Annunciators (F) 

(2) Status of devices in  the  offline state 
The  device  status in the  offline state (offline  switch opened) is 
described below. 

(a) The ON/OFF state that exists before just before the  offline 

(b) When  a forced setheset is conducted using a peripheral in 
the  offline state, the  resetket state  after the forced setheset 
is retained. 

state is established is retained. 



4. A2ccPu /MELSEC-A 
(3) Operation procedure 

(a) To set the A2CCPU in the  offline state, set the offline  switch 
with a peripheral device. 

(b) To return  the AZCCPU back from the  offline state to the 
online state,  use either of the following two methods. 

1) Reset the offline  switch  setting  with a peripheral device. 
2) Reset the A2CCPU with the RUN key-switch. 

POINT I 
(1) Devices set in the offlie state cannot be turned 

ON/OFf with a sequence  program. 
The devices set in the  offline state during  testing,  must 
be returned to the online state by resetting the offline 
switch after the  completion of test operation. 

(2) The devices  returned from the offtine state to the 
online  state  can be turned OWOFF with a peripheral 
device. 
Before returning thew devices to the online state, 
check the  input  conditions of an OUT instruction. 
Return to the  online state &or making  sure that no 
problems will arise  when the devices are returned to 
the  online state. 
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4. AZCCPU /MELSEC-A 
4.2.8 Sating priority for ERROR LED indication 

Priority of A2C ERROR LED lighting is indicated in Table 4.6. 

Rioritr ERR LED Error numbw Itmn Errw c o n t ~  

High Error which causes the A2CCPU to 
b stop unconditionally. 

- 

UO module  verify  error 
Fuse blown error 

Special module  error 
Link parameter error 2 
Operation error 

CHK instruction execution 3 

Annunciator (F) turning ON 4 Flashes 

1 

Lit 

t 
Low 

Table 4.6 Error lndiution Riority 

Lit 6 Battery  error 

(1) Changing priority 

(a) ERROR  LED lighting  priority can  be changed from the 
default setting for  the  error  which  permit sequence prog- 
ram operation to be continued after an  occurrence of an 
error. 
Note that the priority level of the error  which causes 
A2CCPU to stop operation unconditionally  cannot be 
changed. 

(b) Error indication  priority can  be changed by  changing  the 
required  priority order in  DM38 and Dm39 (LED indication 
priority order storing registers). 
Priority in 09038 and Dm39 and the error  setting  items are 
illustrated in Fig. 4.22. 

I 
~-.D9039~*D9038-----q 

b15 to b4 b3 to bo b15 to b12 b l l  to b8 b7 to b4 b3 to b0 
Priority 

level 1 level 2 level  3  level 4 level 5 
Priority  Priority Priority Priority 

Ignored  Error item setting area 

I 

Fig. 4.22 Error Priority in 09038 and D9039 and Error SetMg Items 
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(c) The  ERROR  LED is  not lit if an error, for  which error 

indication  priority order has not been  set, occurs. If all bits 
are "0" in 09038 and D9039, for example, the ERROR LED 
will  not be lit when any error of error  item  numbers 1 to 6 
occurs. 
In  this case, however, the MW88 (CPU error  flag) is set and 
the  corresponding  error code is stored in D9009  (CPU error 
rwister). 

(2) Relationship between  priority order and annunciator resetting 

(a) If an annunciator (E::) is  turned ON, the  number  of that 
annunciator is  stored in 09009 and 09125 to D9132. 
Once the annunciator number  is set in the registers, the 
number cannot  be  reset using  the RST F[:l or LEDR 
instruction if an error  for  which  higher  error  indication 
priority is set than  the annunciator ON. 
To reset the set annunciator number at an  occurrence of 
another error,  set a priority  for  the annunciator error  item 
number 1. 

IWii 1 I 
The priority order active when  the power is turned ON or 
the CPU is reset b.com effecthe. Changing  tho priority 
simply in  the registem is ignored unless the CPU is reset or 
the power is turned off once and then back on  again. 

U 

1 
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4.2.9 Control  functions of remote I/O moduhm and remote  terminal modules 

The following functions and settings are provided  for  the A2C to 
control  remote I/O modules  and  remote  terminal modules. 

When remote  terminal  modules are used in combination  with 
remote VO modules,  execute setting  for  remote  terminal  modules 
in addition  to  the  total number of stations and the mode. 
For  these  settings,  use either of the  following methods: 

(a) Set with special registers by a sequence program when 
system FD prior  to SW3GP-GPAA is used. 

(b) Use  parameter remote  terminal  setting when SW4GP- 
GPPA system FD is used. 

W i n g  ttom Special Regbtw Nu- Setting Range Default 

Total  number 
of stations 64 D9036 1 to 64 

0: Automatic  online  return 
provided 

Automatic  online  return 
Drovided Drovided 

1: Automatic  online  return not Mode D9173 
2: Transmission stop at an 

occurrence of online  error 

L Remote 
terminal 

setting 

number 
Station None 1 to 61 

0902 1 
to 

09034 

Attribute Mibubirhi standard 0:  Mitsubishi  standard  protocol 
1 : No-protocol D9035 I 

If any  one of the settings is outside the allowable setting 
range, it causes the MINIS3 line error and following 
processing occurs: 

All the settings are reset to defaults to execute the 
control. 
The "1 (communication error flag) is set and -1" is 
rrtored in D9061 (communication  error  cause  storing 
register). 

1 Settings for  remote  terminals  using parameters 1 
For the procedure of initial  setting of the A2C using parameters 
provided  by  the GPP/PHP, refer to  the AGGPP/AGPHP (SW4GP- 
GPPAEE) Operating  Manual. 

4-35 
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The following  gives an  example  of  programming  for  executing 
A2C initial setting with a sequence  program. 

(a) Start  programming  from  step 0. 
(b) Begin with deaignation of "LD "38" instruction. 
(c) The  program  should  end at a step  where a device  other 

(d) Use  an MOV instruction to store  data to D9021 to 09036 
than 09021 to 09036 and 09173 is used. 

and D9173. 

A program  which does not  follow  the  rules  stated  above  is  not 
regarded  as  an initial  setting  program. 

I (Station  1)  (Station 5) 
I 

I Ax1 1c 
I (4 stations) 

AXllC 
(4 stations) 

I I XOOO x020 1 

I 
I I (Station  17)  (Station  13) I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I AY61 C I 
I 
I 

(4 stations) I 
Yo84 ma I 

to  to 
YOOF 07F I 

I I 

li 

1 

3 

3 

3 

3 
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4. A2CcPU /MELSEC-A 
Total number of stations 

The total number of  stations is set to determine  the range 
for UO refresh. 
Set the last station number of remote VO modules or 
remote  terminal  modules connected to the A2C. 
If  the last station  (remote UO module or remote  terminal 
module) occupies two or more stations, this number of 
stations  must be  taken into account. If  the  setting is 
required  for  station number "10" remote I/O module  which 
occupies 4 stations, for example, the  setting for the  total 
number of  stations is "13". 

WO refresh is executed for  up  to the remote  module 
assigned with the station number which is set as the  total 
number of  stations. 
If  the  setting for the total number of stations is "20",  for 
example, I/O refresh is executed for  remote I/O modules 
and remote  terminal modules whose station number is in 
the range of 1 to 20. With  this setting, remote I/O modules 
and remote  terminal modules having a station number 
larger  than 20 is not refreshed. 

If  the  setting  for  the  total number of stations is "0", or "65" 
or greater, the setting is replaced with a default. 

Setting  of a number which is larger  than  the number of 
stations actually connected to the A2C, a communication 
error occurs with  the stations  that are not  actually con- 
nected. 

Mode 
The mode  setting is used for data communications between 
the A2C and a remote I/O module or remote  terminal  module. 
The set mode becomes effective when the A2C is turned on, it 
is reset, or its operation status changes from STOPPAUSE to 
RUN. 

Automatic  online  return  provided 
If a communication  error occurs with any of  the  modules in 
the link,  data communication is executed only  with  mod- 
ules operating correctly. 
Data communication with the  faulty station will restart 
automatically  when it recovers normal  operating state. 

i 

c 



Automatic  online  return not  provided 
If a communication  error occurs with any of  the  modules  in 
the link,  data communication is executed only  with  mod- 
ules operating correctly. 
Once a module is disconnected from  the link, it cannot 
restart data communications  when it recovers normal 
operating state. 
To restart data communication with a module, discon- 
nected from the link, turn off the  power to A2C and then 
turn  it back on again or reset it  with  the RUN  key switch. 

Transmission stop at an occurrence bf  online  error 

If data communication  error occurs with any  one of  the 
stations  in  the link,  data communication stops over 
entire link. 
To restart data communication  in  the link, turn off the 
power to A2C and then turn  it back on again or reset it 
with  the RUN  key switch. 

The setting for the  total number of  stations  should be 
the last station number of  remote I/O modules and 
remote  terminal modules connected to the A2C. 
If a number is greater than  the last station number,  such 
a station is regarded as the  faulty  station  precluding 
data communication. 

Remote terminal 
The remote  terminal setting is necessary to use remote 
terminals modules (up  to 14 modules);  the  setting  includes  the 
station number and attribute. 

Station number 
The  head station number (station number set with the 

station number setting  switch)  of  the  remote  terminal 
modules to be used should be set for  the station number. 

Attribute 
Set attribute for each remote  terminal  module. 

1) Mitsubishi standard protocol  (MINI  protocol) 
Setting for remote  terminal modules other than RS- 
232C interface module  should be the  Mitsubishi stan- 
dard  protocol. 

2) No-protocol 
Setting for an  RS-232C interfece  module (AJ35FTF) 
should be the no-protocol. 

4-38 t 
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4. A2CcPU /MELSEC-A 
4.2.10 Output from the ERR terminals 

The ERR terminals are  used to  output  the signals of MINI433 link 
line  errors  and  selfdiagnosis  errors  (at  operation  stop)  mentioned 
below. Output of these signals is enabled  even when  the A2C has 
stopped  operation with  the sequence program. (When the ERR 
terminals are turned ON, M9090 is also turned ON.) 
Output of error signals other  than  those  mentioned  below  is also 
enabled from  the ERR terminals by turning ON M9089 by use of 
the sequence program. 

MINI43 link 
line  errors 

self- 
diagnosis 

error (Opera- 
tion  stop) 

Erron 

Initial  setting  circuit  error 
Communication  error 
due to  line breakage 
Station  error  in the 
stop at faulty  station 
detection mode 
Send  under error 
Receive overrun error 

INSTRUCT CODE  ERROR 
PARAMETER  ERROR 
MISSING END INS. 
CAN'T EXECUTE (P) 
CHK FORMAT ERROR 
RAM ERROR 
OPE. CIRCUIT  ERROR 
WDT ERROR 
END  NOT  EXECUTE 
UNIT VERIFY ERROR (Stop) 
FUSE  BRERN  OFF (Stop) 
SP. UNIT ERROR (Stop) 
ROM ERROR 

T - ERR 
m i n r b  

OFF 

ON 

ON 

Error 
LED - 
On 

On 

SUNLED M9090 

OFF 

On 
ON 

Flicker ON 

Specification and external  connection  of the ERR terminals 

Itm 
lnrulation  method 
Rated load voltage 

Operating load voltage  range 
Maximum  load current 

I Leak current at OFF 

I External  connection 

Photocoupler insulation 

10.2 to 31.2 VDC 
50 mA I 
0.1 mA I 

1.5V(WrnA) I 

I 24 VDC I 
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4.3 Fautt Drtbction 

4.3.1 SdfdIagW 

The self-diagnosis function checks  occurrence of errors and  faults 
by the A2C itself. 
The  A2C self-diagnosis function includes the  following: 

(a) CPU error 

(b) MINI link line error 

(c) Remote terminal  error 

(1) CPU error 
CPU error includes faulty A2C, battery error, and  operation 
check error. 
If a CPU error is detected, the CPU error flag (M9008) is set and 
the corresponding error code (see Table 4.7.) is set in the CPU 
error register (D9008). 

(a) Operation at a detection of CPU error 
If a CPU error  is detected,  sequence program  operation  is 
processed in the following manner. 

1) Stop-**--***** Sequence program  operation stops if an 
error is detected. 
At  this time, the  outputs (Y) of  the  remote 
VO module  and  remote  terminal  module 
are  as indicated below. 

Remote VO module for 
MINIS-3 link 

OFF 

ON 

Output ON/OFF state is retained 

OFF 

Remote  terminal  module OFF - I 
2) Continue -.-.-Sequence program operation continues if 

an error is detected. 
If an operation error is detected while a 
sequence program  is executed,  an instruc- 
tion causing the  error is skipped to con- 
tinuously execute the program. 

? 1 
-' 1 
I 
1 d 

3 
3 

1 
n 

1 
3 
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4. AXCPU /MELSEC-A 

Instruction code check I I At an execution of each 
individual  instruction 

CPU error 

Parameter setting 
check 

No END instruction 

Instruction 
not executable 

RAM check 

When  power io turned ON or 

l1 When A2C status io changed 
A2C io reset. 

from STOPPAUSE to RUN. 

When A2C status  is  changed 
from STOPPAUSE to RUN. 

When  following  instructions 

12 

are executed: 

When A2C status  is  changed 

When  power  is  turned ON or 
A2C is reset. 

Operation  circuit 
A2C is reset. check 
When  power is turned ON or 21 

Watchdog  timer error I 22 I At an execution of END in- 
struction 

END instruction 

Always 25 Infinite  loop execution 

struction not executed 
At an execution of END in- 24 

Battery Low  battery  voltage *' 1 70 I *Always 

I I 

Operation check error At an execution  of each indi- 
'2 I 50 I vidual  instruction 

1 

T.bk 4.7 Sotfakqnorh Lid 

Ax RUN LEO 
St8tUr status 

Stop Flickers 

Run I Lit 

ERROR 
ED8t.tu 

Lit 

Lit 

1. If two status  is given in the 'A2C Status"  and "RUN LED Status"  columns, 
status retting can be selected by the setting on a peripheral device. 

2. *l ...... Low battery  voltage  state can be detected by reading the setheset  state 
of the low battery flag (MSOOS) or  low battery  latch flag (M9007). 
(For the  low battery flng and low battery  latch flag, 888 Appendix 2.) 

3. *2 -....- The operation check error can be detected by reading the set/reset 
status of the operation  error flag (M9010, M9011). By reading the error 
step  registers (D9010, D W l l ) ,  the  number  of  the  step  causing the 
operation error can be confirmed. 
(For the  operation  error flag, see Appendix  2  and for  the error  step 
register, see Appendix 3.) 
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(2) MINI-S3 link line error 

MINI-S3 link  error  indicates a communication  error  caused  by 
breakage of the  cable  connecting a remote module to the A2C 
or by  turning off the  power  to a remote module. 
If a MINI-S3 link  line  error  occurs, the M9061 (communication 
error flag) is set  and  the  error  cause number is stored in the 
D9061 (communication  error cause  storing  register). 

1 

2 

3 

4 

5 

1 
Initial  setting  error 

Disconnected line 

Faulty remote  module 
(Set mode: 
transmission  stop at 
an  Occurrence of 
online  error) 

Transmission 
underrun  error 

Receive overrun  error 

The initial  setting data is outside  the 
allowable  setting range. In  this case, 
communication  is  controlled  by  the 
default  settings. 

Correct the  initial settings. 
Follow any of  the  operations  indi- 
cated below  to execute communica- 
tions  according  to the corrected  ini- 
tial  setting data. 

Turn OFF the  power to the A2C 

Reset the A2C. 
Change the  operation  mode  from 
STOP to RUN. 

and turn it back  ON. 

Broken cable Change the  cable  connected to the 
data receive terminal  of  the  remote 
module  for  which  the RUN LED is 
not lit. 

Loose cable connection 
~~ 

Check the  cable connection at  the 
data receive terminal  of  the remote 
module  for  which  the RUN LED is 
not  lit. 
Check the cable connection at the 
data send terminal  of the remote 
station  preceding  the  station  for 
which RUN  LED is  not  lit. 

turned OFF remote module  for  which  the  power 

due to a fault.  station;  remove  the cause of  fault. 

The  set number  of  stations is greater Change the  total  number  of  stations 
than  the  number  of  stations  actually 
connected to  the A2C. 

set as the initial  setting. 

During data transmission, data 
being  transmitted is discontinued 

Execute communication again  using 

. Turn OFF the  power  to  the A2C halfway. 
any of the following  operations: 

data is completed,  the  next data is . Change the  mode from received. 
tf the same error reoccurs, replace 

Before the processing of received . Reset the A2c, 
STOP to RUN. 

and turn  it back ON. 

the A2C. 
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4. AXCPU /MELSEC-A 
(a) Initial setting  error 

1) If an initial  setting  error occurs, the settings are  reset to 
the defaults (see below) to execute communications 
with a remote I/O module. 

h D d 8 a  

Total  number of stations 64 stations 

Number of  remote  terminal  stations 0 
I 
i. M o d e  Automatic  online  return supported 

2) After  correcting  the  initial  setting data,  reset the A2C 
using  the RUN key switch  or change the  operation 
status from STOP to RUN. Communications are ex- 
ecuted with  the  remote I/O modules and remote 
terminal  modules according to the newly set initial 
setting data. 

(b) Processing at an occurrence of disconnected line  error 

1) When a disconnected line error occurs, outputs are 
determined according to  the communication  mode and 
the setting for processing at an  occurrence of com- 
munication error. 
The output state varies between the stations preceding 
and  succeeding the cable  disconnection point  or  power 
OFF remote station. 

Uno Error duo to c.#r D k c o n d o n  Uno E m  duo to R m o t o  Strtion Powor O R  

No. 2 No. 1 

fiL Cable 
disconnection 

ttun Output Procoming mt M Ocsuwuw of CommunMlon Error 

Communication  mode  (M9069) 

output 
Results  of  sequence  program  operation  are 

Output by sequence  program M M " :  O N )  Output OFF (M9069: OFF) 

No. 1 

*A2C UO module: OFF provided 

OFF 
Automatic  online  return 

No' Remote UO module for MINI-S3:  Deoendr  on EC mode 
~~ 

Automatic  online  return A2C VO module: OFF 
not  provided Remote VO module  for  MINI-S3:  Depends  on EC mode 

Communication  stop A2C UO module: OFF 
Remote I/O module  for  MINI-S3:  Depends  on EC mode 

4-43 
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(c) Processing  at detection  of  faulty  remote  module 

1) If  communication is stopped due to faulty  remote 
module, outputs  of  the  modules are as follows: 
a) A2C I/O module: OFF 
b) Remote I10 module  for MINI-S3:  Depends on EC 

mode 

2) The output state as obtained by  running  the sequence 
program is restored by  removing  the  error cause in the 
faulty  station  and  by  resetting  the A2C with the RUN  key 
switch or changing  the  operation status of  the A2C from 
STOP to RUN. 

(d) Processing at an  occurrence of transmission  underrun 
error 

1) If  the  transmission  underrun  error occurs,  data com- 
munication stops. In  this case, outputs  of the module 
are as indicated  below. 
a)  A2C I/O module: OFF 
b) Remote I/O module  for MINLS3: Depends on EC 

mode 

2) Communications start when  the following operation is 
carried out. 
a) Turn OFF the  power to the A2C and turn  it back ON. 
b) Reset the A2C. 
c) Change the  operation  mode from STOP to RUN. 

(e) Processing at  an occurrence of receive underrun  error 

1) If receive underrun  error occurs, the same processing as 
executed at  an occurrence of disconnected line error is 
executed. 

2) Communications start when the following operation is 
carried  out. 
a) Turn OFF the  power  to  the A2C and turn it back  ON. 
b) Reset the A2C. 
c) Change the  operation  mode from STOP to RUN. 

(3) Remote terminal error 

The remote  terminal  error indicates an error in which  com- 
munications between the A2C and a remote  terminal con- 
nected to  the A2C cannot be executed correctly. If the  remote 
terminal error, with an exception of  the  initial  setting error, 
occurs, the M9060 is set and the  error code is stored in D9180 
to D9193. 
Remove the cause of the error  for  the  faulty  terminal  module. 

1 

'? 

1 
'-' 1 

1 

J 
3 
1 

'1 W' 

3 
3 

a 
J 

3 
3 
1 
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4. A2CcPU /MELSEC-A 
4.3.2 Fauk detection with annunciator (F) 

An annunciator (F) is  used  to in a user's fault detection program. 
If  the annunciator is turned ON, associated control  differs from the 
control executed when an internal relay (M) or latch relay (L) is 
turned ON. 

(a) If  the annunciator is  turned ON by the sequence program, 
the special  retay (M9009) is  turned ON with  the number of 
annunciator which is turned ON stored in the special 
register (09009). 

(b) Registers 09124 to D9132 store the  number of. annun- 
ciators which have  been turned ON and those annunciator 
numbers. 
The annunciator number stored in 09125 and that in 09009 
are the same number. 
By monitoring M9009 and 09009 with an annunciator used 
in a fault detection program, it is possible to check whether 
or not an error has occurred and contents of the  error. 

I In the sequence program  shown below, M9009 is turned ON when F5 is turned ON and "5" I 
I is stored in D9009. 

I [Fault detection  program] 
I 

_t K4ym,!+-= 0 9 1  24 

output of W12S 
D9126 I annunciator  number 

-Detection  annunciator ON 
I w132 1 7 - 1  

(Annunciator ON detection) I 
(Number of annunciator  turned ON) I 
(Numtmr of annunciaton  turned ON) 

I 
(Annunciator  numbers  are stored in  order 
that  annunciaton  are  turned  ON.  (up to 8)) I 

I 
I I 
I I 
L - - - - - - - - - - - - - - - - - - - - - -  J 

(1) Turning ON  an annunciator 

An OUT instruction (OUT F[:l) or SET instruction (SET F[:l) is 
used to turn ON an annunciator. 

(a) An annunciator can  be turned ON/OFF by  turning ON/OFF 
the  input  conditions  when an  OUT instruction is used.  The 
OUT instruction is executed  each  scan. 
Contents in M9009, 09009, and D9124 to D9132 do  not 
change if the annunciator is turned OFF using an  OUT 
instruction. 



(b) A SET instruction  is executed only at the leading edge of 
an input condition to  turn ON an annunciator. 
The annunciator stays ON when  the  input  condition is 
turned off. 
When a number of annunciators are  used, it is  recom- 
mended to use  an SET instruction rather than OUT 
instruction  to reduce  scan time. 

1 
- 1  
1 

(2) Turning OFF an annunciator 
1 

An RST instruction (RST F[:l) or LEDR instruction  is used to 
turn OFF an annunciator. 

7 
(a) To turn off (reset) the annunciator which has  been turned d 

(b) To turn off the annunciator which is stored in D9009 and 1 
D9125, use  an LEDR instruction. 
An example program used to  turn OFF an annunciator -i 

1 
-1 

ON, use  an  RST instruction (RST F[:j ). 

using an  LEDR instruction is shown in Fig. 4.23. 

i 
Circuk 

Circuit 
point 

which 
Circuit 

to turn ON an  annunciator 

to turn OFF tho first on# 

are ON 
to rsabt all annunciators 

liming clock is turned off 

M9020 is used as the  timing clock; ON for 1 scan and OFF for the  next 1 
scan 

Fig. 4.23 Program To Turn OFF Annunelator 

When  an  annunciator (F) is t u d  ON using  an instruction 
other than OUT and SET inrtructiom, the mnunciator has 
the same function as an internal relay. 

In this case, M9009 is not set; annunciator number is 
not stored in Mw)(19, D9124 to p9132, Mer. I I 

3 
3 

Setting is possible whether  the ERR LED should be lit or blink when an 
annunciator is turned ON. For details, see Section 4.2.8. 

4-46 I 
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4. A2CcPU /MELSEC-A 
4.4 Parameter Setting Range 

Parameters  are used to allocate  user memory area or the use 
range of the functions. 
The parameter data is stored in the first 3K bytes in the user 
memory area. 

(1) Default values 

Each parameter has default value as indicated in Table 4.8. 
It is  not necessary to change parameter data; programs can be 
run with default settings. 

(2) Changing parameter setting 

Parameter settings can be changed in the range as indicated in 
Table 4.8 to meet specific operation needs. A peripheral device 
should  be used to change the setting. 
See the Operation Manual for the peripheral device to be used 
for the procedure to set the parameter data. 

E t 

1. Conversion of main sequence program capacity, file register  capacity  and 
comment capacity from "steps"  and "points"  to  "bytes"  is described  below. 

ttom Nu- of Byta Setting Units 
Main sequence program capacity 

1K bytes 64 points Comment  capacity 
2K bytes 1K points File register  capacity 
2K bytes 1K steps 

2. When  comment  capacity  is set with a  peripheral device, 1K byte area is 
automatically taken in  addition  to  the setting;  the comment capacity  displayed 
is, therefore, 1K bytes  larger than  the set value. 

Wain wquence  program capacity I 6K steps I 1 to 8K steps 
(1 K step increments) 

File register capacity I None I (1K point  increments) 
1 to 4K points 

Comment capacity I None I 0 to 4032 points *1 
( 6 4  point increments) 

Status  latch 

Sampling 
trace 

Memory 
capacity I I 0/8 to 12K bytes 

J 

Data memory 

File register N o e s  (2 to 8K bytes) 

None NoNes 
- 

Memory 
caDacitv I I 0/8K bytes . .  
Device setting Device number 

Execution 
conditions 

samplings 
Number of 0 to 1024 times 

None Each  scan - 
Set time intervals 

(128 time increments) 

f 

Tabk 4.8 Paramotw Setting Rango 

Ipcw 
0 0  

0 0  

0 0  

0 0  

0 0  

- 
duta  - 

4.4.1 
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4. AZCCPU /MELSEC-A 

I T a l   n u m h  of 
slave  stations 

Protocol 

number 

Mode  setting 

Link  relay (B) 

Timer  (T) 

Latch  range 
Petting 

Data  register (D) 

W i n g  for  internal  relay (M), 
atch  relay (L) 
rnd step  relay (S) 

Natchdog timer W i n g  

rimer  setting 

%mote RUNPAUSE  contact 
mtting 

VO verifv  error 
)peration mode 

)f  error 
module  check 

I ermr 

;TOP -.. RUN  output mode 

'rint  title  registration 

intry  code  registration 

T 
64 I l t o 6 4  7 

standard 
MINI MINI  standardlno-protocol 

0 1 to 61 - 

0: Automatic  online  return  provided 
1:  Automatic  online  return not 

2:  Transmiwion stop at  an 
0 provided 

occurrence of online  error 

L1 OOO 
to 

L2047 

BO to WFF 
(1  point  increments) 

TO to T256 (1 point  increment) 

CO to C265 (1 point  increment) 

DO to Dl023 
(1  point  increment) 

0 

WO to W3FF 
(1 point  increment) 

~~~ 

MO to MSW MNSO to 2047 

None for S numbers  for M, L, and S 
LlOOO to L2W7 Must be consecutive 0 

100 msec: 256  points (8 points  increments)  for 
TO to T199 100 msec timers,  10 maec timers, 

10 msec: and  100 msec retentive  timers, 
T200 to T255  Must be consecutive  numbers 

X0 to XlFF 
(1  point each for RUNPAUSE 
setting  not  possible for PAUSE  con- 
tea) 

None - 

Continue 

stop 

Continue  Stopkontinue - 

stop 

~~bl f9 f re*~~ Output  of  operation  state beford - 
STOP is after  execution  of  operation 

I I 

None kevs 
128  characters  using all MELSAP - 

None I Hexadecimal (0 to 9, A to F) 
Maximum 6 diaito 

Tabk 4.8 Parametw Sotting Rang. 

'2 
0 -  

0 0  

0 0  

0 0  

0 0  

0 0  

0 0  

0 0  

0 0  

0 0  

0 4.2.2 

0 -  

0 4.1.0 

0 4.1.4 

::E 

0 4.4.2 

0 4.4.3 

0 4.4.4 

3 4.4.5 

3 

1 
d 

1 
1 
1 

d 

1 

1 
i 

1 

3 

c, 

P 
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P 
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C. 
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P 

P 

P 

c 

P 

P 

C 

4. A2CcPU /MELSEC-A 
(1) Do not set the  following with a peripheral device. 

a) Link  range 
b) Interruption counter 
c) I/O number assignment 

(2) '1 **... Up to 4032 comments can be created with a 

(3) *2 ..-.- Setting is possible with a system FO later 
peripheral devics. 

SWIOP-GPPA. 
Use a sequence  program when a system FD 
of SW3GP-GPPA or earlier  version. 



4. AXCPU /MELSEC-A 
(1) The  A2C provides 32K byte user memory area. 

The following data can be stored in this user memory area. 

(a) Parameters 

(c) File registers 

Sequence programs 
(b) Main programs Microcomputer  programs 

(d) Comments 
(e) Status tatch 
(f 1 Sampling trace 

Allocation of user memory area sets the areas where each  data 
should be stored. 

I I Main  program  area 1 2 to 16K bytes t (1 to stew) I I I [ sampling tram area 11 I t  
U w  mrmory area 

area (K bytea) 
main  program 

)Kbyt4a 1 S K  

Fig. 4.24 Urn Memory Anr Alkertkn 

(2) The first 20K bytes in the user memory area is  write protected. 
If the  memory  protect  switch  will be set ON for operation, file 
register area  and status latch area must not be within  the 
write-protect area (first 20K bytes). 

1 I I 

I not  protect& I Memory I 12K bytes 

I I 

'9 - 

I 

I 

1 

1 

u 

Y 

1 

1 
! 
d 

U 
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4. A2CCPU /MELSEC-A 
(1) The maximum area that can be u s d  for fUe register 

arm, commont area, status  latch area, and sampling 
trace area is 26K bytes (with main program area of 1K 
s t e w ) .  

(2) The areas aHocated to  pcmmetw area, TIC setting 
value area, and main program area cannot be used for 
file register area, comment area, status latch area, or 
sampling  trace area even when ths A2C runs with 
ROM stored programs. 

(3) The microcomputer  program area can store the  follow- 
ing  utility packages. 

Remuk 

I 

SWlGP-ADS7P X 
ADS8 cm k connected to 
A x .  

SWOC-PfO 
A SWlGHP-PID 

pH) o m t i o n  status display is A 

can k connected to  A X .  
not porrible b u w  no ADS7 

SWOC-UW-FNO 

swDoHP-uTLPc-FNo 

MUty programs can k storul 0 . in the microawnputof plog- 
0 ram arm (mudmum 14JC 

swffiHP-uflp-Fo1 0 

For details of u t i l i  packages, refer t o  each utility package 
manud. 

(4) The file register area is  not cleared when the power is 
turned ON, the A2C is reset with the RUN key switch, 
or latch clear operation is executed. 



4. Axcpu /MELSEC-A 
4.4.2 Operation mode at an occurrence of error 

Whether the sequence program  operation is  continued  or stopped 
at an occurrence of an error is set. 

\ -- 
Y 

I p e r s t i o n  ram; a velw wtaide the mnge 
An error in a sequence prog- 

IS conwed  mto BCD data. 
Status of a m o t e  YD statlon 
module of the MELSECNET 

module  rent  from  the VO module e a -  
VO data link  system  atatus Me- 

verify tus recognized d e n  the pow- 
error  or was turned ON is detected. 

(removalllocating  of a 32- 

m r  ~ f o t o s s s ~  ( q r o t o w )  continue ON 

Flash 

Fuss blown in a remote VO 
station  module  of 
MELSECNET data link 
fuse blown  is detected 

:unction 
module 
error 

A FROM - TO instruction is 
executed  for a atation  which 
has not been set as a  remote 
terminal. 

stop Flash 

stop 
tinue 

OWOFF 

M9010 m 1 0  
M9011 09011 50 

M9002 Dgoo2 31 
'2 

ONOFF 

MgOOO Dgooo 32 

M9010 09010 
M9011 09011 46 

Table 4.9 AX Status at an Occurrema of Error 

*1: The  "RUN" LED is lit or flashes according to the  setting for 
operation  (continue or stop). 

Continue....--ON 
0 Stop ...... Flash 

*2: The "ERROR"  LED is lit or  not lit according to the  setting for 
"ERROR"  LED display order. For  details, see Section 4.2.8. 

4.4.3 STOP + RUN output mode 
The status of outputs (Y) at the time  the RUN key switch  is set from 
the STOP position  to  the RUN position  is set. 

(a) Status  before operation: 

(b) Status after operation execution: 
The output status just before the  operation  is  output. 

Sequence program  is executed  one  scan with  the  output 
status (OFF) at the  time the A2C was in the STOP state; the 
resulting status is  output. 

How the  output status varies according to the  setting is 
explained  using a sample circuit shown below. 

I-;?-( SET Y20 )-I 
O N / O F F r t . t U r O f Y 2 0  

status mom St8tUs .ft.r 
OP-tiOn -@x-, 

X0 is  turned ON during RUN ON  ON 

OFF OFF 

STOP -. RUN ON OFF 

RUN - STOP 
X0 is turned OFF 

- 



P 

L-. 

P 

P 

L .. 

L. 

L- 

4. A2CcPU /MELSEC-A 
4.4.4 Entry code registration 

An  entry code is used to protect programs (parameters and main 
programs)  and  comments  stored in the A2C memory area from 
being  read to or  written by a peripheral device. 

When an entry code is registered, reading or  writing of para- 
meters, main programs, and  comments  using a peripheral device 
is not allowed unless the  entry code is keyed in to the  peripheral 
device. 

4.4.5 Print title registration 

Print title is a comment such as machine name and  program name 
which  is  printed with a  sequence program. 

The print  title set by the GPP/PHP/HGP is  stored in the A2C 
parameter  area. 

The maximum  length  of a print  title is 128 characters. 

P 



4. A2CcPU /MELSEC-A 
4.5 Devices 

Devices  indicate  contacts,  coils,  timers,  etc.  used in the PC 
program operation. 

4.5.1 Device list 

Table 4.10 shows the  devices  and  their  ranges  to  be  used with the 
PC. 

Devices  indicated  with  an  asterisk ( 8 )  can be set  as appropriate  by 
setting  the  ranges  with  parameters  using  a  peripheral  device. 

For details of parameter  setting, see Section 4.3. 

Dwice Expknm Applk.tion Range (Numbor of points) 

Provides PC command  and  data from external  device, 
X e a  pushbutton, select switch, limit switch,  digital InDut 

(Number  of X + Y = 512) 
X, YO to IFF 

output 

I switch. - 1  
Provides  program  control  result to external  device, e.g. 
solenoid,  magnetic  switch,  signal  light,  digital  display. I 

~ ~~~ 

Special  relay M9000 to 9255 (2561 
--M * MO to 999 (1OOO) Internal  relay 

x 
= 2048 

Number  of 
Ms+Ls+Ss LlooO to 2047  (10481 Latch  relay L 

Step re,ay Can  be  used by  setting  the 
parameter (01 

Predefined  auxiliary  relay for special  purpose  and  for 
use in the PC. 
Auxiliary  relay in the PC which  cannot  be  output 
directly. 

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

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

BO to 3FF (1024) 

Annunciator FO to 255  (2561 

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

by a  fault  detection  program,  stores a corresponding 
Used to detect a fault.  When  switched on  during RUN 

number in special  register  D. 

100 ms  timer 

Up  timers  available in 100 ms, 10 rns and 100 ms T200 to 255 ( 5 6 1  10 ms  timer 

TO to 199  (200) 

100 ms  retentive Can be used  by  setting  the  parameter. 
. retentive  types. 

timer (01 

C Up  counters  available in normal  and  interrupt types. CO to 255  (2561 Counter 

D 
Data  register Memory  for  storing PC data. DO to 1023  (1024) 

Special  register Predefined  data  memory  for  special  purpose. Dgooo to 9255  (256) 

I I W I Link  register I WO to 3FF (10241 1 Data  register  for  use with data  link. I 
I I R I File  register 1 Can  be  used by setting  the  parameter.(O) I for data link. In the range which is not set by link parameters, file  registers  can be  used  as  data  registers. I 

Table 4.10 D e v h  List (Continue) 

Ll 

/71 
'W J 

1 
! 

d 

I 

d 

3 
7 

3 

J 
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4. AZCCPU /MELSEC-A 

I I  I 

N Nesting NO to 7 (8 I#&) Indicatets the nssting of master  controls. 

w to 255 (268) I SCI, CALL, JMPL 
Indicates the destinution of the  branch  instruction (CJ, 

1: 
~~~~ ~~ 

K-32768 to 32787 (l5bit instruction) W to specify the timdcounter set value, pointer 
number, interrupt  pointer number, the number of bH - 

Decimal constant K-2147483648 to 2147483647 device  digits, and basic and applicaion  instruction 
(32-bit instruction) values. 

Hexadecimal I 

HI to FFFF (lbbit instruction) 

HO to FFFFFFFF (32-m instruction) 
Used to specify the basic  and  application  instruction 

constant 

The step  relay (SI may be used in the  same manner as the  internal  relay (MI. 
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. 



4. A2CcPU /MELSEC-A 
4.6 INSTRUCTIONS 

4.6.1 Sequence  instructions 

Master control 
instructions 

Contents of R d n g  

I I Logical operation start  (NO  contact operation start) 

w l  +- Logical NOT operation start (NC contact operation start) 

Logical product (NO contact  series connection) 

Logical product NOT (NC contact  series connection) / A N I ]  
v] I I :: I I Logical add (NO contact parallel connection) 

I T ]  I :: 1 Logical add NOT  (NC contact  parallel connection) 

I ANDs logical  blocks.  (Series connection of blocks) 0 
7,--+----+-- 

L-4F-J L + d  

[ T I  - - p - - - - - -  - - -_-  il-' ''?--- ORs logical blocks. (Parallel connection of blocks) 

w 1  Stores the operation result. 

3'*'h:-:j Reads the operation rasult from MPS. 

Reads the operation result from MPS and  clears the result. 

Device output 

p i q + S E T I @ H  Device  set 

-1 4 RST I @ Device  reset 

4 PLS I @ Generates  one-program  cycle  pulses  on  the  leading  edge  of  input  signal 

~ I ~ P L F I @ ~  Generates  one-program  cycle pulses on  the  trailing  edge  of  input  signal 

[ S F T I  4 SFf I @ H 
T I  4 sm I @H 

Shifts device 1 bit 

7 
Master control reset 4 MCR I n H M C R ]  

Master control start 4 MC I n I @ H 

Toble 4.11 Sequence  Instructions (Continue) 

I 

P 

d 

c 

I 

1 

3 
3 

1 
-' 3 '? 

7 
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4. AZCCPU /MELSEC-A 

Program 
branch 

instructions 

B FOR to 

Refresh 
instructions 

Termination 
instructions 

Other 
instructions 

Jump 

Subroutine 
call 

Repetition 

Link refresh 

Link refreah 
enable, 
disable 

'rogram end 

stop 

Uo operstion 

T 

I . I  

R e w t s  output a b r  tho input  condition is on.M.d,  and stops the 
sequence p r o g r a m .  The uquenee prooran ir resumed by setting 
the RUN key nvitch to RUN. 

No operdon 
F o r  program erasure or spew 

- 



4. A2CcPU /MELSEC-A 
4.6.2 Basic instructions 

Comparison 
instructions 

Contents of Rocsrring 

Continuity when (Sl)=(S2) 
Non-continuity when (Sl)+(S2) 

Continuity when (Sl)+(S2) 
Noncontinuity when (Sl)=(S2) 

Continuity when (Sl)>(S2) 
Non-continuity when (Sl)S(S2) 

Continuity when (SlIL(S2) 
Non-continuity when (Sl)>(S2) 

Continuity when (Sl)<(S2) 
Non-continuity when (Sl)Z(S2) 

Continuity when (Sl)L(S2) 
Non-continuity when (Sl)<(S2) 

'9 - 
d 

u 

P 

d 

1 

Y 

'd 

1 

d 

Table 4.12 Basic Instructions (Continue) 

3 

1 

J 
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Comprbon 
instructiom 

%-bit drtr 
m p r r i a o n  



4. A2CcPU /MELSEC-A 
Contants at P r d n g  

Arthrnetic 
operation 

instruaions 

3 
3 

Table 4.12 Basic Instructions (Continue) 

3 
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Arithmetic 
operation 
ndructions 

BCD-BIN 
conversion 
instrudions 

Arithmetic 
operation 

instructions 

BCD 
Cdigit 

addition and 
delection 

Tabk 4.12 Baric Instructions (Continue) 



4. MCCPU /MELSEC-A 
Contmta of Roc#ring 

Arithmetic 
operation 

instructions 

)ate transfer 
instructions 

BCD 
gdigit 

rWitlon and 
delection 

Negation 
transfer 

d 

Table 4.12 Basic Instructions 

Y 

4-62 3 
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4.6.3 Application instructions 

instrudiona 

Tabla 4.13 Application Instructions (Continuo) 

P 



4. A2CcPU /MELSEC-A 
Symbol Contents of Roserring 

d ROR n 

.n. bit rotate to right RORP  n 

Right ward 
rotation 

15  (16-n) n 0 

F E 2 d  
AD 

“n- bit rotate lo right 

RCR n 
15  (16-n) n 0 

AD 

“n- bit rotate lo right RCRP n d 

ROL I n A0 
C a w  15 (16-nl 

V d  
U 
.n. bit rotate to Ieh ROLP n 

Left ward 
rotation 

RCL  n 
15 116-n) A0 n 0 

“n- bit rotate to lefi RCLP n 

Rotation 
instructions 

I 

1 

d 
DROR n 

DRORP  n 

Right ward 
rotation 

I 

1 
J 

I .  I 
DRCR I n I A1  A0 

15(16-n)0.15 n 0 

.n- bit rotate to right 3 DRCRP n 

A1 A0 9 

1 
1 

Carry 15  (16-1-0) 0.15 0 

9 C F z J  
Left ward 
rotation 

‘- 3 DRCLP  n 

Table 4.13 Application  Instructions (Continue) 
1 
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r 
I 

L.. r' T a 8 d k d o n  

- 

Shift 

L 

L I SFRP I 
n bitrhih 

1 bit  shift 

1 ward shift 

b.-- 

-O I 
c 

4 BSFR 1 I n L- 

P- 

L. 

instructions 

, I BSFLP I 

c 

L.. 
I DSFRP I 

P 

L-. 

Table 4.13 Application  Instructions (Continue) 

P 



4. A2ccPu /MELSEC-A 
7 Symbol cont.ntr of Procedng 

Data seam 

d 

I SER 

IS) 

Bit check 

1 

Data 
'rowssing 
lstructions 

Decode 
Encode 

F 
ir 

- 

ENCO I 

E N C o P )  

a 
J 

7 segment 
decode S E G ]  

3 
s s E T ]  j BSET I @ I n 1 

3 it set re-t 

ID) ERST I 

1 
- 0  ERSTP 1 

Table 4.13 Application  Instructions (Continue) 
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Aecocirtion 
Dirrocirtion Data 

Proorring 
instructions 

UNI I 

ASCII 
conversion 

Converb alphrnumoric characters into ASCII 00d.r end s!om into 8 

pointr  beginning with the &VI-, D. 
4 

FlFW I 

Write 

FIFO 
instructions 

Read 

Reads  data from the special  function modulo. Data  read 

~~~~~ ~~ 

Writes data  to the  special  function module. Date  write 

Tabla 4.13 Application Instructions (Continuo) 
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e 

T hwbuetlon 
Symbol Symbol Contenta of P d n g  

Reads  data from the local station. 

Writes data to the local station. 

Reads  data from the special function module in the remote V(  
station. 

Writes data to the special function module in the remote VO statior 

Reset the display indication. 

Failure -. (Dl): ON (D2): Failure NO 
Normal-.(Dl): OFF (D2): 0 

At the condition set by parameter setting, data  are stored intc 
memory for status  latch. 

Status latch is reset  and instruction is enabled. 

At the condition set by parameter setting, sampling data  are store( 
into memory for status latch. 

Sampling trace is resumed. (m instruction is enabled.) 

Carry flag contact (M9012) is turned on. 

Carry flag contact (M9012) is turned off. 

Timing clock shown below is  generated. 
Special relay (D) 

LOUldaionW 

Read, write 

remote VO 
station data 

Read, write 

Display  reset 

Failure 
check 

Status 
latch 

iarnpling 
trace 

Carry 
reset 

riming clock 

Local station 
access 

instructions 

remote VO 
station 
access 

instructions 1 RTOP I 

Display 
instructions -I LEDR 

I SLT I 

-I SLTR t-4 1 SLTR I 

-I STRA 

Other 
instructions STPAR 

3 STC 

f CLC 

b i  L 
Table 4.13 Application  Instructions 

3 
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4. A2CcPU /MELSEC-A 
4.7 I/O Numbers and Station Number Setting 

The A2C manages communications with MO modules  and  remote 
terminal  modules based on I/O numbers. 
The I/O numbers are  assigned in  the range of W Y O  to WYl FF in the 
order of  station  numbers set with a station number setting  switch 
of each module. 

(1) Setting  station  numbers and I/O numbers 
I/O numbers are  assigned for each module in units of 8 points; 
setting  is possible in the range of 1 to 64 stations. 
The  correspondence  between the  station  numbers  and I/O 
numbers is shown  in Table 4.14. 

I No. I I/O No. No. 1 No. I I10 No. No. I Station I I/O No. 

1-1 I X N O  to 7 I 17 I W 8 0  to 87 I 33 I W 1 0 0  to 107 1 49 I W 1 8 0  to 187 I 
1 2 -  I - x N 8  to F I 18 I W 8 8  to 8F I 34 I W 1 0 8  to 1OF I 50 I XN188 to 18F I 
I I I I I I 1 - 

3 XN10 to 17 

W A 8  to AF 22 XN28 to 2F  6 

W A O  to A7 21 XN20 to 27  5 

W98 to SF 20 XN18 to 1F  4 

XNW to 97 19 
~~ 

I 7 I XN30 to 37 I 23 I XNBO to 87 

35 I XN110 to 117 I 51 I XN190 to 197 

36 

W1BO to 187 55 W 1 3 0  to 137  39 

X N l A 8  to 1AF 54 W 1 2 8  to 12F 38 

W 1 A O  to 1A7 53 XN120 to 127  37 

XN198 to 19F 52 XN118 to 11F 

I 8 1 W38 to 3F I 24 I W B 8  to BF I 40 I W 1 3 8  to 13F I 56 I XNlB8 to 1BF I 
I 9 1 XN40 to 47 1 25 I W C O  to C7 I 41 1 W 1 4 0  to 147 I 57 1 W l C O  to 1C7 I 
1-10 I XN48 to 4F I 26 I W C 8  to CF I 42 I XN148 to 14F I 58 I WlC8 to 1CF I 
I I I I I I I I ~ 

11 

XNlE8 to 1EF 62 W 1 6 8  to 16F 46 W E 8  to EF 30 XN68 to 6F 14 

XNlEO to 1E7  61 XN160 to 167  45 W E 0  to E7  29 XN60 to 67 13 

W I D 8  to 1DF 60 W 1 5 8  to 15F 44 W D 8  to DF 28 XN58 to 5F 12 

XNlW to 1D7 59 W 1 5 0  to 157 43 W D O  to D7  27 XN50 to 57 

I 15 I XN70 to 77 I 31 I XNFO to F7 I 47 I W 1 7 0  to 177 I 63 I W l F O  to 1F7 I 
I 16 1 W 8  to 7F I 32 I W F 8  to FF I 48 1 W 1 7 8  to 17F I 64 I W 1 F 8  to 1FF I 

Table 4.14 Station N u m k r a  and I10 Numben 
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(2) Relationship between  occupied  number of  points  and station 

numbers 
(a) I/O modules  and  remote  terminal  modules  which have 8 or 

more I/O points occupy station numbers to be  assigned to 
several  stations; station numbers to be occupied are 
consecutive. 
The station number  occupied  by one module  cannot be  set 
for  other  modules. 
For the number of stations to be occupied  by an I/O 
module  and  remote  terminal module, see Section 2.3.1. 

(b) Station numbers to be  assigned to I/O modules and 
remote  terminal  modules  must be  consecutive. 
When a module  which has more  than 8 I/O points is used, 
the station number of the next  module  must be  assigned 
by skipping  the  number of stations corresponding to the 
occupied stations. 

A2C  CPU 

I 

&point 

1  stations  occupied 1  station  occupied 

I10 module VO module 
8-point 

Station  number.  14 .-----.-..-----.._______________. .-------_ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ____. Station number: 1 
A 

32-point 

4 stations  occupied 4 stations  occupied 

110 module VO module 
32-point 

.____---_________-__-~-~--------. ._._....-..____..._______________ 

Station number: 6 
(occupies  stations 6 to 9) 

Station  number:  2 

Remote terminal 
module 

4 stations  occupied 

(occupies  stations  2 to 5) 

.___._.._._____.____.--.--.-..... 

Station number: 10 
(occupies  stations 10 to 13) 

Fig. 4.26  Example of Station Number Setting 

POINT I 
lf the same  station number is set  for two or more stations, 
input or output error might occur. 
When setting  station  numbers, take  the number of 
stations to be occupied by each  module so that  the same 
station number will  not  be used  by more  than one  station. 
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4.8 Handling 

4.8.1 Precautions  on  handling 

(1 1 Resin terminal  connectors  and  pin  connectors  are  used by the 
A2C  CPU  unit. Do not  drop  the  CPU  unit  or  apply  hard shock to 
the  unit. 

Never  remove PCBs from the  module.  If a PCB  is removed,  it 
will cause troubles. 

Observe  tightening  torque for each  screw. 

Screws Torque k g m  (IWn) 
Terminal  screws  (terminal block) (M3.5 screws) 

8 (6.93) to 12 (10.4) Module mounting screws (M4 screws) 

8.5 (7.36) to 11.5 (9.96) 

- 
(4)  M4 screws  should  be 10 to 14 mm (0.39 to 0.55 in) long. 
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4.8.2 Part identification 

(1) External view of A2C 

POWER 
RUN 
ERROR 
SD 
RD 

PULL c 

Name 
RUN  key switch 

POWER LED 

~~ 

Function 
A2C operation  status  setting key] 

RUN/STOP:  To start/stop running a sequence program 
RESET: To  reset the hardware 

LATCH  CLEAR: To  clear (turning OFF, or  clearing to "0") the devices in the  latch  range 
and  non-latch  range which are  set by parameters. 
For the latch  clear  operation  procedure,  refer to Section 4.2.2. 

To  reset  an  error  occurring during operation to initialize  operation. 

5V  DC power  supply  indicator LED I 
ON: 100/200  VAC is supplied to the A2C and  converted into 5 VDC correctly. 
OFF:  100/200  VAC is  not  supplied to the A2C. 

Supplied 100/200  VAC is not converted into 5 VDC correctly. 
J 

T- L' ,- 

hi 

1 
u 

1 
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4. AZCCPU /MELSEC-A 
Name 

RUN LED 

ERROR  LED 

SD  LED 

RD  LED 

Cover 1 

Cover  2 

Terminal  block 

Function 
42C run status  indicator LED I 

ON:  A  sequence program operation is being executed with  the RUN  key switch set in 
the RUN position. 
The  LED remains lit if an error, which permits sequence  operation to continue, 
occurs. 

OFF:  The  RUN  LED  goes out in the following cases. 
100/200  VAC is not supplied to the A2C. 
The RUN  key switch  is in the STOP position. 
The  remote STOP signal is input. 
The  remote PAUSE signal is input. 

Flicker:  The  RUN  LED  flickers in the  following cases. 
An error which causes  sequence operation to stop is detected  by the 

The latch clear operation is executed.  See Section 4.2.2. 
self-diagnosis  function. 

The self-diagnosis  error  detection  status  indicator LED 

ON: An error  is  detected by the  self-diagnosis  function. 
The  LED remains off when an  error for which the indicator LED should remain 
OFF by  the LED indication priority setting  is detected. 

OFF: The  A2C is running correctly. 
Flicker:  The  annunciator (Fl is set  ON by the sequence program. 

The data transmission  state  indicator LED (transmission to VO mdules and remote  terminal  modules) j 
ON:  The  A2C is  transmitting data to an I10 module or remote terminal module 

*'OFF:  The  SD  LED  goes out  in the following cases. 
correctly. 

Data is  not being  transmitted  an I/O module or  remote terminal module. 
There  is  an  error in the initial data or  the  initial program error. 
The  A2C hardware is faulty. 

h e  data  receiving  state  indicator LED (receiving  from 110  modules  and  remote  terminal  modules1 1 
ON:  The  A2C is  receiving  data from an I/O module or  remote terminal module 

OFF:  The  RD  LED  goes out in the following cases. 
correctly. 

The  A2C is not receiving  data from an I/O module or terminal module. 
Cable connecting to the RDA or RDB terminal  is broken or connection  at 

Hardware  faulty of the A2C, I/O module, and/or remote terminal module. 
the terminal  is loose. 

A ~ C  CPU cover I 
The  cover  protecting  the A2C  PCBs,  EP-ROM, battery,  etc. 
Open the  cover 1 to carry out  following operations: 

Installing and removing an  EP-ROM. 
Setting for used  memory  (IC-RAMIEP-ROM) 
Connecting  battery  connector 
Changing  battery 
Note:  Before  opening  or  closing  the  cover 1, remove  the RUN  key switch and RS-422 

The  cover for the RS-422 connector  used to connect  a  peripheral  device to the A2C. 
Terminal  block for connecting  external  devices to the A2C. I 

The  terminals  used to connect  the following devices: 
100/200  VAC power supply 
VO modules  and  remote terminal modules 
Grounding cable 
Changing input voltage (100/200  VAC). 
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(2) Switch  and  connector  layout  inside  the A2C 

Cover 
I 

For part numbers 0 to @, see 
preceding item (1). 

No. 
The switch  used to protect the data in the user memory area from being  rewritten Memory protect switch @ 

Function N.mo 

mistakenly by operating  an  external  device  carelessly. 
For memory protect  range, see Section 4.4.1. 

Memory Protected 

-Memory 
switch 

protect 

I '  

Memory Not Pr0toct.d 

sw t -Memory 
switch 

protect 
7 

i 

q4 - 7  
1 
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No. knn 

khmory selection  switch 

' 0 
RS422 connector dD 

Battery  connector 

Function 
The switch used to set the type of memory (RAM installed in  the A2C or EP-ROM) used 

RAM in the A2C:  Set the switch in the OFF position. 
EP-ROM: Set the switch in the ON position. 

to store  programs. 

Memory Wedon Switch Sottino 
Internal RAM EPROM 

selection selection 

The  connector  used to connect a battery  lead  connector. 

Connector  where a peripheral  device is connected. 
Connect  a  peripheral  device to writdread, monitor, or test a program with a peripheral 

The socket  used to install an EP-ROM. 

The battery  used to retain the program and the device  and file register  data in the latch 

For connector  connection, see Section 5.2. 

device. 

For memory installation, see Section 5.1. 

range. 
For the procedure to connect a battery, see Section 5.2. 



A 

5. MEMORY ICO, BATTERY, CABLES AND DIN RAIL ADAPTER /MELSEC-A 
5. MEMORY ICs, BATTERY,  CABLES AND DIN RAIL  ADAPTER 

5.1 Memory ICs 

This section describes specifications, handling  instructions and 
installation of  the memory ICs  used in the A2C. 

5.1.1 Specifications 

Table 5.1 shows specifications of  the ROMs to be installed to the 
program  memory sockets of the A2C. 

Memory EP-ROM 
specifications (only read is  possible) 

Memory capacity 8K  16K  32K 
(bvtes)  (Max. 2K steps) (Max. 6K steps) (Max. 8K steps) 

I Structure 128-pin IC Dackaae I28-pin IC Dackaae t 28-pin IC Dackaael 
I Remarks I Make sure the  correct  installina  direction. I 

Table 5.1 Memory Specifications 

5.1.2 Handling instructions 

This  chapter  explains the  handling  instructions from unpacking to 
installation and also the nomenclature  and setting  of various 
conditions. 

(1) 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. 

(2) 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. 

(3) Do not  touch the legs of  the  memory. Also, do  not  bend  the 
legs. 

(4) 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. 

5.1.3 Installation 

(1) How to  hold 
Hold  the memory IC as shown in 
Fig. 5.1 so that  fingers may not 
touch  the memory leads. If touched, 
the  memory may be  destroyed  by 
static electricity or leads may be 
bent and  cause incomplete contact. 

Fig. 5.1 How to Hold 
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(2) Installing  direction 
Install  the  memory IC into  the direc- EP-ROM installing directior 

tion marked on  the  memory socket 
matching  the  notch  position. If in- 
stalled in  wrong direction, the 
memory  will be  destroyed when the 
A2C is  turned on. 

Fig. 5.2 Installing Direction 
(3) Procedure 

a) Set memory  type  with  the  memory select switch. 
1) Sequence programs  stored in  the user memory area in 

the A2C is used: OFF 
2) EP-ROM is installed: ON 

b) Install  the EP-ROM. 
Match the notch  mark on  the ROM  socket with  the notch of 
the EP-ROM. 
After installing  the EP-ROM, cover it with the masking  tape 
supplied with the ROM. 

L- 5-2 
IB INAI 6623EA 
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5.2 Battery 

This section describes specifications, handling  instructions and 
installation  of  the  battery used in  the A2C. 

5.2.1 Specifications 

Table 5.2 shows specifications of the battery used to retain 
memory stored if power  failure occurs. 

b 

AGBAT 

Nominal voltage 

Guaranteed  life 

3.6 VDC 

5 years 

Application For IC-RAM memory backup and power  failure  compensation  function 

External  dimensions mm  (in) 016 (0.63) X 30 (1.18) 

Table 5.2 Battery Specifications 

n 

.A 

5.2.2 Handling  instructions 

(1)  Do not  shortcircuit. 

(2) Do not disassemble. 

(3) Do not throw  into flames. 

(4) Do not heat. 

(5) Do not solder its terminals. 

5.2.3  Installation 

Battery lead connector is disconnected from the  battery connector 
on the A2C board to prevent  discharge during  transportation and 
storage. 
Before starting  the A2C, plug the battery connector into the  battery 
connector on the A2C board. 

/ \ 
Batiery  lead Board connector 
connector 

d 

3 

d 

3 

'1 
J 
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5.3 Cables 

useu LW ciwrIrIwci1 u w  H L ~  sysrerrl IIIWUUIWS urrullywu WOW uy 
side.  The  cables are used for data communication and supply 
of 24 VDC. Table 5.3 shows specifications of 5-core flat cables. 

Trpr Ax005 
Connecting  distance 

0.2 Q Conductor  resistance 
0 to 34 mm (1.34 in) 

15 M Q k m  or over I 

I I I Withstanding  voltage 
~~ 

200 VAC 

95 mm (3.74 in) 

SDA  RDA 
SG SG 

SDB  RDB 
+24V  +24V 

24G 24G 

Tebbk 6.3 Sp.cificcltion8 of 5-core Flat Cablo8 

(2) Twisted pair cables 
Used for data communication  in the A2C system. 
Table 5.5 shows specifications of applicable twisted pair 
cables. 

I kern I Sp.cificrtlon I 
I TvDe of cable I Shielded twisted Dair cable I 

Number of pairs 2 pairs or  more 

Connecting  distance 

Conductor  resistance 
Average 60 nFkm  or less Electrostatic  capacity 

88.0 Q k m  or less 

For 0.3 mmz  or less in section: 50 m (164.05 f t )  

For  0.5 mmz  or  more  in section: 100 m (328.1 ft) 

Characteristic  impedance 110k10 n 
Table 5.5 Specifkationr of Twisted Pair Cables 

Remote  module  Remote  module 

Fig. 5.1 Connection of twisted  pair  cablw 
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5.4 DIN Rail  Adapter 

This section describes specifications and handling  instructions of 
the DIN rail adapters. 

5.4.1 Spedfications 

Table 5.6 shows specifications of the DIN rail adapters. 

A6DINZC A6DINlC I 
I App'icable module I tion  modules  for A2C 

A2C  CPU and special func- I A2c I,o module 1 
I E " e r n ~ ~ i ~ ~ ~ s i o n s  I 172  (6.77) X 106(4.17) X 10 (0.39) I 172  (6.77) X 68 (2.67) X 10 (0.39) I 

Weight g (Ib) I 100 (0.22) 50 (0.11) I 
Table  5.6  Specifications of the  DIN  adapter 

5.4.2 Handling  instructions 

(1) Do not  drop or give  hard shocks to the DIN rail adapter  since it 
is made of plastic. 

(2) Use M4 screws of 10 mm (0.39 in)  to 14 mm (0.55 in) long to  fix 
a DIN rail adapter to a module.  Torque  range should be 8 to 12 
kgacm (6.93 to 10.4  Ibain). W 



P 

L- 

f 
5- 
L.. 

r 
L 

F 

L- 

Y 

c 

P 

-7  - _-. 

P 

c 

L- 

P 

P 

i, 

L-. 

P 

c 

5. MEMORY 0, B A ~ R Y ,  CABLES AND DIN RAIL ADAPTER /"ELSEC-A 
5.4.3 Fixing a DIN rail adapter to a module 

(1) A2C  CPU and special function  modules 
Fix a DIN rail adapter to an A2C  CPU or special function 
modules with 4 M4 screws (10 to 14 mm (0.39 to 0.55 in) long). 
Tightening  torque  should be 8 to 12 kgscm (6.93 to 10.4 Ib-in). 

DIN 

\ . 
Mounting  screw 
( M4) 

\ . 
-40 A2C  CPU  or special 

function  module 

(2) A2C I/O module 
Fix a DIN rail adapter to an A2C I/O module or a power supply 
module (A66PC) with 2 M4 screws (10 to 14 mm (0.39 to 0.55 
in) long).  Tightening  torque  should be 8 to 12 kg-cm (6.93 to 
10.4 Ib-in). 

P \ -. .. 
DIN rail  adapter 
(A6DIN-IC) 

A2C YO' module 

P 

..- 5-6 
IB INA) 6623EA 



5.4.4 Mounting to the DIN rail 

(1) Mounting  procedure 
After fixing  the DIN rail adapter to the module, mount  the 
module to the DIN rail as follows. 

a) Engage the hook of the adapter with  the rail from above the 
rail. 

b) Push the  module  onto the rail and fix it in position. 

Dl N rail  adapter hook 
IN 

4J 

rail r J 

A module  mounted  to  DIN  rail 

c) When two adapters with module are mounted to the rail 
side by side without leaving a clearance between them, a 4 
mm clearance is allowed between the modules. (See 
Appendix 1, External Dimensions  for  dimensions of  the DIN 
adapter.) 

(2) Removing procedure 
Remove the  module from the DIN rail as follows. 

a) Pull down the bottom hook of the adapter using a 
screwdriver. 

b) Pull the  module away from the rail while  pulling  down the 
bottom hook. 

Ai? 
Module 

DIN rail 

hook I UII L U  I C  

i 
5-7 J 

IB fNAJ 882384  



r 
L. 

r 

c 

6. LOADING  AND INSTAUTION /MELSEC-A 
6. LOADING AND INSTAUTION 

This section gives  procedures  and  cautions to be used for loading 
and installation  of system modules to improve system reliability 
and  make the  most  of system functions. 

6.1 Fdl-rrfs CirCUit 

Conduct  system designing  considering  the following  points and 
prevent mis-input  from  remote I/O modules and remote  terminal 
modules. 

(a) Measure  against mis-input at power on and off 

(b) Measure  against mis-input due to  momentary  power  failure  of 
remote I/O modules or remote  terminal  modules (See  Section 
2.2, (6) for details.) 

The  system may malfunction when external power  supply  or  the 
PC module causes a failure. 
To prevent a circuit  failure from developing to malfunction  of  the 
whole system  and to realize a fail-safe system,  construct those 
circuits  of  which  failure will lead to breakage or accidents of 
machine equipment (e. g., emergency stop circuit, protection 
circuit, interlock circuit)  outside  the PC. 

6.2 Installation Environment 

Never install  the A2C system modules in  the  following environ- 
mental conditions. 

(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. 

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

(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. 

" .  
IB INAl 66238A 
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6.3 Calculation of Heat Generated by the A2C System 

The operating  temperature  inside  the panel to where  the A2C 
system is  installed  must be  kept below 55'C. It is necessary to 
include heat dissipation in the design of the  installing panel 
employing heat calculation of the system modules to be installed. 
In this section, the calculation procedure of average power 
consumption of the A2C system is explained. Perform heat 
calculation using  the result of power  consumption calculation. 

I Average power  consumption I 
Power is consumed by the  following areas. 

I t -  

1 
module 

current 

(1) Power  supply module 
Approximately 70% of the  power  supply  module  current  is 
converted into  power with the  remaining 30% dissipated as 
heat, i.e., 3/7 of the  output  power  is used. 

WpW = - x ( h v  x 24) (w) 3 
7 

hrv: Average  current  consumption of 24 VDC power  supply for  output 
module internal  consumption (current consumption of simultaneous 
ON points) 
... Not applicable  when 24 VDC is  supplied from outside  and  the 

power  supply module does not have 24 VDC output. 

(2) Total 24  VDC output  module  power  consumption  (with an 
average number of points  switched on) 
24V is  supplied to drive  output devices. 

Wzrv = 1zrv x 24 (w) 

(3) Power consumption of output  circuits (with an average 

Wout = lout X Vdrop X average number  of  outputs on at one time  (W) 
where, lout = output current  (actual  operating  current) (A) 

number of points  switched  on) 

Vdrop = voltage  dropped across each output load (VI 

n 

ci 

1 li 

3 

I 

3 
I 

-, 1 
J 
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6. LOADING AND INSTALLATION /MELSEC-A 
(4) Power consumption  of  input  circuits  (with an average number 

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) (VI 

of points  switched on) 

(5) Power consumption  of  the special function  unit  power  supply 
is expressed  as: 

WS=IZN X 24 i- l rmv X 1 0 0  (W) 

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

w wpw + w 2 4 V  + WOUT + WIN + 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=- UA (‘C) 

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. 

POINT I 
Fans, heat exchangers or cooling units  must  be installed if 
the panel temperature is likely to exceed 55’C. 
Fans  should be fied with suitable filters and  guards. 

c 

c 

c 

c 

P 

L- 6-3 
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6. LOADJNG AND INSTALLATION /MELSEC-A 
6.4 Wiring 

Wiring  instructions for  the system. 

6.4.1 Wiring  instructions 

Instructions  for wiring  the power cable or I/O cables. 

(1) Wiring  of  power source - 
(a) When  voltage fluctuations are larger than  the specified 

value,  connect a constant-voltage transformer. 

voltage 

I 
4 

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

Insulating 
transformer 

L - - - - J  
Insulating 

transformer 

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

Power  Supply Transformer 
Module hpaci ty  

A66PC 
11OVA X n 

-n" stands  for the number of 
power supply  modules. 

When wiring, separate the PC power source from those for 
I/O equipment and power  equipment as shown below. 

Dower 
PC 

source  source 
1 OOV AC -a- 200V AC 

source 

power power 
Main PC 

source source 
-4 

r\ 

uo 
equipment 

n 
Main  circuit 
- Main 

circuit 
power  source  equipment 

3 
'9 1 
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6. LOADING  AND  INSTALLATION /MELSEC=A 
(2) Wiring  of I/O equipment 

(a) Applicable size of  wire  to  the  terminal block connector is 
0.3 (18) to 2 mm2 (14 AWG).  However, it is recommended 
to use wires of 0.75 mm2 (18 AWG) for convenience. 

(b) Separate the  input and output lines. 

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

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

PC 
Shielded  cable 

, x - - - - -  -e , 
0 

I '  I 0- 

Shield  sheath 
I 

A 

DC - - 

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

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

1 
Take corrective action as described in Section 8.4. 

- 
i 

U 

1 

1 
i 

1 
4 

1 

1 
J 
1 



P 
1 
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c 

c 

c 
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6. LOADING AND INSTALLATION /MELSEC-A 
(3) Grounding 

(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 100 0 or 
less). 

El0 equipment 

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

m a  equipment 

(d) Use 2 mm2 (14 AWG) or thicker grounding wire. Ground- 
ing  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. 

c. 

c . 6-7 
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6. LOADING AND INSTALLATION /MELSEC-A 
6.4.2 Connection between modules 

This  illustration  shows  an  example of connection of the  power 
supply  cables  and  grounding  cables  between  the A2C modules 
and  power  supply  modules. 

PULL I 

n 

See 6.4.1.(C) for selecting 
the  transformer. 

Grounding cables A 

100/200 VAC 

1 
d 

3 
1 
1 

Ground 1 

7 





~/MELSEC-A 1 
6. LOADING AND INSTALLATION i 

POINT I 
(1) Use the  thickest possible (max. 2 mm* (14 AWG)) wires 

for the 100/200 VAC and 24 VDC power cables.  Be  sure 
to  twist these wires  starting  at  the connection termin- 
als. To prevent  short-circuit  should any  screws  loosen, 
use solderless terminals with insulation sleeves. 

(2) When the LG terminals  and FG terminals are  con- 
nected, be sure to  ground  the wires. Do not connect 
the LG terminals  and FG terminals to  anything  other 
than ground. tf LG terminals  and FG terminals are 
connected without  grounding  the wires, the PC may 
be  susceptible to  noise, also since the LG terminals 
have potential, the operator may  get an electric shock 
when  touching  metal parts. 

(3) *... Open/shortcircuit  switching  is  performed  by 
power supply voltage. 
100 VAC: Shortcircuit 
200 VAC:  Open 

6-1 0 
IB INN 68238A 
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6. LOADING AND INSTALLATION /MELSEC-A 
6.5 Installing The Ax CPU 

This section gives conditions of installation of the A2C to a panel. 

(1) To provide  good  ventilation and to make module replacement 
easy, 
1 
(See Fig. 6.1.) 

(2)  If  the A2C I10 module, A66PC or  other  module  is to be installed 
on the left side of  the A2C, provide a clearance of 10 mm (0.39 
in) or more between them to allow Cover 1 (CPU cover: See 
4.8.2.) to be  opened  and closed. 

(3) Mount  the  module  on a separate  panel or away from large 
electromagnetic  contactors and no-fuse  circuit breakers which 
produce  vibrations. 

(4) To avoid influence of radiation of noise or heat, allow a 
clearance of 100 mm (3.94 in)  or  more  if  the A2C faces  such 
noise or heat radiating devices (when such  devices  are 
mounted  on  the back side of the  door). (See  Fig.  6.2.) 
Also, allow a clearance of 50 mm (1197 in)  or  more between the 
side face of  the A2C,  A2C I/O or  other  modules and  devices. 

A2c uo 

10 mrn (0.39 in) 
or more 

Panel wall 

Fig. 6.1 Inrt.lling M o n  Fig. 6.2 CIeannce between PC and Other Devices 



7. TEST RUN /MELSEC-A 
7. TEST RUN 

This  section  describes  check  points  before  test  run  and  test  run 
procedures. 

7.1 Check Points Wore Test Run 

Table 7.1 shows  the  check  points to be  confirmed  before 
conducting  test  run. 

Moduk check point 
(1) R A M O M  setting should be correct. 

(2) The EP-ROM should be installed  securely to  the ROM socket. (when the EP-ROM is  used) 

(3) The  memory protect switch  should be set at ON. 

(4) The  battery  (A6BAT)  lead  connector should be connected securely with  the battery 

(5) Battery  voltage should  be  within specified range. (Nominal: 3.6  V) 
CPU module 

connector  on  the PC board. 

'ower supply module 
(A66PC) 

(6) Voltage  setting of  the  power supply module should conform  to supplied  voltage. 

(7) Wiring of the FG and LG terminals  should be correct. 

(8) Terminal screws should be tight. 

(9) Connecting cables should use wires of correct size. 

(1) Voltage  setting  of the  power  supply  module  should  conform  to  supplied  voltage. 

(2) Wiring  of the FG and LG terminals  should be correct. 

(3) Terminal screws should be tiaht. 

(4) Connecting cables should use wires of correct size. 

(1) Cables connected to the  terminals  on  the terminal block  should  correspond with signal 

(2) Terminal  screws should be tight. 

names. 

A2c (3) Connecting cables should use wires of correct size. 

(4) The external  power  supply  should be connected  correctly. (24 VDC and  others) 

(5) Station  numbers should be  set correctly. (Set range: 1 to 61) 

(1)  Switches should be set correctly. 

(2) Cables connected to the terminals  on  the  terminal block  should  correspond with signal 
names. 

Special function (3) Terminal screws should be tight. 
module 

(4) Connecting cables should use wires of correct size. 

(5) The external  power  supply should be correctly connected. (24 VDC and  others) 

(6) Station  numbers should be correctly set. (Set range: 1 to 61) 

(1)  Wiring between modules should be correct. 

Cables between (2) The longest cable should be  100 m (32.81 f t )  or less. 
modules (3) Polarity of  the WO modules,  remote terminal  modules and 24 VDC power  supply 

modules (A66PC or general-purpose  power supply) should  match  between  them. 

Table 7.1 Check Points Before Test Run 

1 

1 
3 

1 
1 

1 
3 

3 
3 
1 
3 

f7, 

7- 1 
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7. TEST RUN /MELSEC-A 
7.2 Tost Run Procedures 

This section describes the procedures from installation to test run 
of the A2C. 

(1) Installing modules 
Install the A2C, remote I/O modules  and  remote  terminal 
modules to specified positions. 

(2) Wiring betwgen modules and external devices 

(a) Connect the  power  supply cables  (100/200  VAC) of the A2C 
CPU and A66P. Set the power  supply  voltage of each 
module. 

(b) Connect remote I/O modules and remote  terminal  mod- 
ules with external devices. 

(c) Connect the ERR terminal of the A2C if  output is provided 
directly from it. 

(3) Cable connection between modules 
Perform  connection  between connect  cables for MINI-S3 link 
connecting the A2C, remote I/O modules, and  remote  terminal 
modules as well as connecting 24  VDC power  supply cables to 
each individual  modules. 

(4) Setting the CPU module 

(c) Connect the battery. 

(5) Setting remote I/O modules  and  remote  terminal  modules 
Set station number of each remote I/O module  and  remote 
terminal  module. (See 4.7 for station number setting.) 

(6)  Turning  on  the  power 

(a) Check the input  supply  voltage  for  the CPU module  and 
A66PC (general-purpose  power supply). 

(b) Check the supplied  power  for I/O modules. 

(c) Set the RUN key switch of the A2C at STOP. 

(dl Turn  on the power  for the A2C and A66PC (general- 

(e) Make  sure that the "POWER"  LED of the A2C and A66PC 

purpose  power  supply). 

lights. 

(f) Make  sure that the "SD" LED and  "RD" LED of the A2C light 
or flicker. 

Y 7-2 
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7. TEST RUN /MELSEC-A 
(7) Programming 

(a)  Connect a peripheral device to the A2C. 

(b) Write  the sequence programs made with GPP/PHP/HGP 
in the A2C.  Or perform  programming with the PU. 

(8) Checking  external output  wiring 

(a)  Perform forced output (Y) ON/OFF using the forced 
output  function  of  the "TEST" mode of the peripheral 
device. Check that the LED for the designated output  is lit. 

(b) Check that the external wiring  for the output  turned ON 
forcibly is  correct. 

(9) Checking the  wiring  for external input devices 

(a) Turn on  the  input devices  and  check that corresponding 
LED on each module is lit. 

(b) Check that the  input (X) number of the  input device  is 
correct by monitoring  with a peripheral device. 

(10) Debugging sequence programs 

(a) Place the RUN  key switch of the A2C in the RUN position 
and  check that the "RUN" LED lights. 

(b) Turn on  and off the input devices  and  check that 
operation by sequence programs is correct. 

(1  1) Storing sequence programs 

(a) Store  sequence programs after debugging. 

1 )  GPP ................ Floppy  disk  and EP-ROM 
2) PHP, HGP ......... Floppy  disk 
3) wu ................. EP-ROM 
4) p u  .................. Cassette tape 

(b) Connect a printer to GPP/PHP/HGP and print out stored 
sequence programs. 

II 1 

? 1 
- 1  

1 
1 
d 1 

1 
1 
1 

31 
3 
1 
3 
n 

1 
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8. MAINTENANCE AND INSPECTION /MELSEC-A 
8. MAINTENANCE AND INSPECTION 

This section describes items for daily and periodic maintenance 
and inspection in order to maintain the  programmable  controller 
in the  normal and  best conditions. 

8.1 Daily Inspection 

Table 8.1 shown the inspection items  which are to be  checked 
daily. 

2 

- 

Connecting conditions 

"POWER"  LED 

"RUN" LED 

'ERROR"  LED .- 

- 
'RD"  LED 

Check Point Corrective Action Judgement 
I 

Check for loose terminal Screws should not be Retighten terminalscrews. screws. loose. I 
Check distance  between be provided 

Proper clearance should 

solderless  terminals. solderless  terminals. Correct. 

Check connectors of 
mounting screws. be loose. extension cable. 

Retighten  connector  Connections  should  not 

Check that the LED is on. 1 an error.) 1 See section 9.2.2. On. (Off indicates 

Check that  the LED is  on I On. (Off or flicker See Section 9.2.3 
during run.  indicates an error.)  and 9.2.4. I 

Check that  the LED is on Off, (On when an error when an error has 
occurred. has occurred.) See Section 9.2.5. 

Check that  the LED flick- 

cases. mitted. 
See Section 9.2.6. transmitted. Off in other ers while data is trans- 

Flickers while data is 

Check that the LED flick- Flickers while data is  re- 
ers while data is  received. ceived. Off in other cases. See Section 9.2.6. I 



8. MAINTENANCE AND INSPECTION /MELSEC-A 
8.2 Periodic Inspection 

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

2 
- 

3 

4 

5 

- 

ch.dr k m  Chocking Mahod 

- 1  Ambient tempera- 
Measure with  thermo- 

Measure  corrosive gas. 
meter  and  hygrometer. 

E 'E 
81 Ambience I 

Line  voltage check Measure voltage across 
lW200VAC terminal. 

foreign  material Visual check. 

g I Looseterminal .- I Retighten. - screws 

Visual check, .- 
Y 

6: 
,Q 
2 Loose connector  Visual check. 

Check battery  status  by 
monitoring special  auxili- 

M9007.  Replace battery if 
Battery ary relays M9006 and 

Judgement Comctiw Action 

0 to 55'C 
When PC is  used  inside a 
panel, the  temperature in 

the  panel  is  ambient 
There should be no corro- temperature. 

sive gases. 

85 to 132  VAC 

170 to 264 VAC 
............................... Change supply  power. 

Change transformer  tap. 

There should be no  dust 
or  foreign material, in  the 

vicinity  of  the P.C. 
Remove and clean. 

Connectors  should not be 
loose. Retighten. 

Proper clearance should 
be provided between 
solderless  terminals. 

Connectors should  not be 
loose. 

Preventive  maintenance 

Correct. 

Retighten  connector 
mounting screws. 

If  battery  capacity  reduc- 
tion is not indicated, 

change the  battery when 
specified service life  is ex- 

ceeded. 

~~ ~~~ ~ ~~ 

Table 8.2 Periodic Inspection 

3 

1 
3 
7 
3 
3 
J 

3 
1 

-1 W 

1 
1 
3 

1 
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C.* 8. MAINTENANCE AND INSPECTION /MELSEC-A 
P 

L- 

P 

L. 

P 

L- 

P 

i 

P 

L- 

P 

c 

P 

P 

P 

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. 

8.3.1 life 

The period  in which  stored data is guaranteed will vary depending 
on device memory capacity to be retained  or  length  of  power 
failure. However, as a preventive maintenance  measure, it is 
recommended to replace the  battery after 4 or 5 years of use  even 
if  the  total power  failure time is less than  the guaranteed period. 

B.ttmy Life (Total power fallurn time) [Hr] 

vrluo Win) 

*The actually  applied  value  indicates  a  typical  value  and  the  guaranteed  value 

168 13000  5400 
Turns ON valuo (Typ) 

GuarWlt..d ~ o r ~ 7  Actually applied 

I 

indicates  the minimum value. 

Table 8.3 Battery Ufo 

8-3 
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8. MAlNTENANCE AND INSPECTION /MELSEC.-A 
8.3.2 Replacing procedures 

(1) Procedures 

(a) Turn off the A2C. 

(b) Disconnect the  battery lead connector from the connector 
on  the A2C board. 

(c) Remove the battery from the battery holder by pressing 
down  the holder  lug. 

(d) Insert a new battery. e 

(e) Connect the battery lead connector with the  battery 
connector on  the A2C board. 

(f) Turn  on  the A2C. 
P 

(9) Check that  the low battery  flag (M9006) is reset. If it is set, 
replace the battery again. d 

7 (2) Caution 
Replace the  battery within the guaranteed period specified in 
Table 8.4. If it takes longer than the guaranteed period, 
sequence programs or latched data would be lost. '7 , d' 3 

I Capacitor  backup  time  (minute) I 
I Guaranteed period (MINIMUM) 1 Under  normal  operating conditions I 

~ ~~ ~ ~~ 

9 

Table 8.4 Capacitor Backup Time 

20 

7 d 
1 

d 

1 
Battery 

Blue lead 

3 Red lead 

1 Board connector Battery lead  connector 
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P 

9. TROUBLESH WnNG 

L. 

P 

L 

P 
,/" 

This section describes various procedures for establishing the 
nature  of any faults, and corrective action. 

9.1 Basii Troubleshooting 

System reliability depends not  only  on  reliable  equipment  but also 
on short  down-time  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 devices 
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 ERROR  LED) 

and power  failure  compensation) 

After checking 1)  to 61, connect the  peripheral devices  and 
check the  running status of PC and the contents of  program. 

(2) Trouble check 
P 
L-r 

L- 

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  the  trouble 

Deduce where  the  fault lies i.e: 
1) Inside  or  outside  of PC. 
2) I/O modules  or  other modules. 
3) Sequence program. 

P 

..e 

P 

L .. 9- 1 
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9. TROUBLESHOOTING /MELSEC-A 
9.2 Troubleshooting 

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

9.2.1  Troubleshooting flow charts 

Details for  fault  finding  may be found as follows. 

Occurrence of error 

1 
Is 'POWER" To Section 9.2.2 "Flow  chart used when 'POWER"  LED 

LED off? has turned off" - 
Is 'RUN" 

has turned off" LED off? 
To Section 9.2.3 "Flow  chart used when  "RUN" LED 

Is  'RUN" LED - To Section 9.2.4 "Flow  chart used when  "RUN" LED 
flickering? flickers" - 

1 
I 

Is "ERROR" To Section 9.2.5 "Flow  chart used when "ERROR"  LED . 
LED on? has turned  on" 

J 

Is "ERROR"  LED To Section 9.2.6 "Flow  chart  used  when "ERROR"  LED 
flickering? flickers" 
- 

+ 
"RD/SD" LED is  not on  during To Section 9.2.7 "Flow  chart  used when "RD/SD" LEDs 

data communication. do  not flicker" 

I 
I d 

UO module 
does not operate 

properly. 

To Section 9.2.8 "Flow  chart used when  output  load  of 
output  module does not  turn  on" 

I Program  cannot To Section 9.2.9 "Flow  chart used when  program 
be written. cannot be written" I 

I I I I 

3 

1 

4 

I 

J 

3 
1 

9 

3 
-4 

I 
I 

J 

3 
J 
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i- 
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i- 
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9. TROUBLESHOOTING /MELSEC-A 
8.2.2 Flow chart usad when 'POWER" LED of the A2CCPU has turned off 

turned off. 

Correct power supply I 
I 

YES 

NO 

I 

lo line  voltage 
85 to  132  VAC or rated  voltage  range. 

~ U L  -upply' voltage  to  within 
voltage  range. 

YES 
NO YES 

I 

Overcurrent  or 1) Eliminate  the excess current. 

YES 

Consult the sales representative - 
with details. I Completed 

9-3 
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9. TROUBLESHOOTING /MELSEC-A 
9.2.3 Flow chart used when "RUN" LED of the A2CCPU has turned off 

"RUN" LED has turned off. 

RUN key switch 

I"" 
YES 

indicated on Take corrective  action  according to the error 
code  list. 

m 
After  resetting with  the RUN  key switch of  the 
CPU module,  move the switch to STOP. 

r 

Consult the sales representative with details. 

t 
Write END to address 0 with  the peripheral 

"RUN" LED 
turns on. 

(2) Due to excessive noise 
(1)  Due to failure of PC parts of bad  contact. "RESET"  CPU 

'RUN" LED remains off. In case of (1  ) In case of (2) 

"RUN" LED does not  turn on. 
Move the RUN key s 

"RUN" LED turns on. 

I Software  error. I 

the program. 

I 

1 I 

I Connect noise  suppression  circuit, such as CR, 
to noise source. I 

d 

i 

1 

1 

1 
d 

u 

1 
J 

7 

4 
I 

9-4 a 
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9. TROUBLESHOOTING /MELSEC-A 
9.2.4 Flow chart used when 'RUN" LED of the AZCCPU flickers 

"RUN" LED flickers. 

+ 
Hardware  error Check the  error  with peripheral device. 

I (Refer to Section 12.3.) I 
I I 
4 

*Consult  the sales representative with details. 
I 
1 

Move the  "RUN" key switch  to STOP position. 

L I "RESET" the CPU. I 
C- + 

Correct the error  (refer to Section 9.3). I 

F 
/c4 

P 

L- 

C- 

t 
Move  the  "RUN" key switch  to RUN position. 

Does "RUN" LED 
turn  on? 

I YES 

r Completed > 

P 
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9.2.5 Flow chart used when "ERROR" LED of the A2CCPU has turned on 

"ERROR"  LED has Q 
F 

Connect peripheral devices. 

. t-' Completed 

'IES 

1 
I"" I Make the  total  number  of I 

stations of  the  initial  setting 
the same as the last  station 
number  connected to the 

YES 

1 
Locate the faulty station with 
D9196 to D9199. 

~ ~~ 

1 
Set station  number of  the 

Make station  numbers  con- 
faulty station. 

secutive. 

T t 3  _ _ _ _  on? 1 
i 

Eliminate  error cause from 
remote terminal modules. 

YES L 
1 

Check content of D9061 and 
eliminate  error cause follow- 

YES a 

1 
i 

-7 
1 

3 

1 
J 

3 
1 

A 
I 

bi 
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L.. 

L 

P 

L- 

i- 

L- 

L- 

P 

L- 

Hardware error See the error code list for 
corrective  oction. 

Software error 

Reset with  the RUN  key 
witch.  

1 

1 
1 

Move  the RUN  key switch  to 
STOP. 

k 

Correct  error cause. 1 
Move  the RUN key switch to 
RUN. 

I 

turn on? 

INO 

i 

Correct. 

L 

f- 
7 ,_._ 
L 

r 

v 
Consult the sales representa- 
tive  with details. . 

ES (Communication  enabled) 
~ 

Correct connection of twisted 
pair cables. 

Consult the sales representa- 
tive  with details. I 
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9.2.6 Flow chart used when "ERROR" LED of the A2CCPU flickers 

( "ERROR" LED flickers. 1 

Other  than 0 

with  the RST F::l instrudion. 

I Consutt the sales representative with- dx) 

3 

Y 

Y 



P 
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9.2.7 Flow chart used when "RD/SD" LEDs of the A2CCPU do not flicker 

L 

L 

c 

L. 

P 

L 

"RD/SD" LEDs 

"RWSD" LEDs 

YES 

error  code in D9061. 

P 

L- 
Is error 
code 47 

. YES 

I No 
Consult  the sales representa- 

Connect data link cables to 
SD (SDA,  SDB) and to RD 
(RDA,  RDB) of the master 
module and perform data 
communication. 

referring to  the  troubleshoot- 
LED flicker? ing instructions of respective 

User's Manual. 

Consult  the sales representa- 
tive  with details. 

Perform  the following. If the 
same error  still occurs, re- 
place  the A2C. 

Turn  on  the  power. 
Reset. 
Move  the RUN  key switch 
from STOP to RUN. 

I Check each- r x l  

r 
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Output  load does not 

NO Check output state in  monitor 
mode  with  programmer. 

1 
off Measure voltage across mod- * 

ule  input  and COM terminal. 

Check input  signal  in  monitor 
mode  with  programmer. 

- 
B 

- I 

Failure of output  module 
Change output  unit. and then restore  the  power. 

1 , 
Check rush  current de- 
veloped  conditions  under NG 

Change output relay  number 
to set maximum  simul- 
taneous ON current of loads . to  within  the specifications. worse. 

I A I OK I 

Check external  wiring  and ex- 
ternal  input  equipment. 

Consult  the sales representa- 

NOTE I 
W the input signal or load is not switched off, me W o n  
9.4. 

Y 

3 

I 

3 

Y 

7 

J 

1 

u 



Lrr 

c 

L- 

C 

L 

P 

L 

L- 

P 
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9.2.9 Malfunction in program down load to PC 

c Program cannot be written to PC. 

RUN Switch  to 'STOP". 

STOP 

I 'RESET" CPU. 

NO * YES 

ON 

OFF 
NO 

I 

RAM 
< 

YES 

+ 
Consult the sales representative with ( Completed I details. I \ J 

c 
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9.3 Error Code List 

If  an  error  occurs in the 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 9.1. 

9.3.1 Error code list - 
CPU 
itate! Error and Cause Corrective Action 

10 stop 

- 
stop 

Instruction c o d e ,  which  cannot be d e  
coded bv CPU. is included in the 

(1)  Read the  error  step by use 01 
peripheral  device  and  correcl 
the  program at that step. 

(2) In  the case of ROM, rewrite the 
contents of the ROM or change 
the ROM. 

"INSTRCT. 
CODE ERR" 

Checked during 
instruction 
execution) 

program. 
(1)  ROM includina  invalid instruc- . .  

tion code, has  been  loaded. 

corrected. 

are used. 

(2) Memory contents have been 

(3) The PR and IRET instructions 

The parameter  contents of CPU 
memory are changed  due  to noise 
or incorrect  loading. 

11 (1) Check the  loading  of CPU mem- 
ory  and load it correctly. 

(2) Read the parameter  contents of 
CPU memory, check and  cor- 
rect the contents, and write 
them  to the memory again. 

"PARAMETER 
ERROR" 

(Checked at 
jower on, reset 
STOP to RUN, 

PAUSE to 
RUN) 

'MISSING 
END  INS." 
(Checked at 

19056 or MW5; 
ON,  STOP to 

WN, PAUSE to 
RUN) 

d 

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

Write END  at the end  of  the 
program/subprogram. 

stop 

- 
stop "CAN'T  EX- 

ECUTE (P)" 
Checked at Ell 

xecution, i!il8!2 STOf 

o RUN,  PAUSE 
to RUN) 

13 (1) There is  no iumD destination or Read the  error  step  by use of 
peripheral  device  and  correct  the 
program at that step. (Make  correc- 
tion such as the  insertion  of  jump 
destination or the changing of jump 
destinations to one.) 

1 instruction. 

~ 

exists in the program and has 
been executed. 

(3)  the^,^,^,^ 
or  instruction has been 
executed with  its  jump destina- 
tion located  below  the END c 

(4) The number  of  instruc- 
instruction. 

F l  instruction. 
tions does not match  that of 

15) The instruction s ecified 
between d has 
caused  execution to deviate 
from between -1 

(6) The  instruction  has 
caused  execution to deviate 
from the  subroutine  before  the 
lREfl instruction is executed. 

17) The  instruction  has 
caused execution to  jump  to a 

L. 

r 

b or  subroutine- bekeen  
L. 

Table 9.1 Error Code List  (Continue) 

9-1 2 b 

IB IN4  66238A 
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Error Error and h u m  Cowoctive Action 
r -  

14 stop 11) Check the  program  of t h e m  
instruction  circuit block for (1) 
to (6) in the  left  column.  Correct 
errors  using a peripheral  device 
and  start  operation again. 

(1) There are instructions  (includ- 
ing (Nop I )  other  than LDX, 
LDIX,  ANDX and  ANlX  in  the m instruction circuit  block. 

(2) There is  more  than one m 
instruction. 

(3) The number  of  contact  points  in 
the m instruction  circuit 
block exceeds 150. 

(4) The X device number  in the 
instruction circuit  block 

exceeds  X1 FE. 
(5) There is  not  cir- 

cuit  block  above  the in- 
struction circuit  block. 

(6) D l  device (number) of the 
1 CHK I D l  i D2 I instruction is diffe- 
rent from the  contact  device 
(number) above  the in- 
struction. 

(7) Pointer P254 is not attached to 
the  start  of t h e m  instruction 
circuit  block. 

~ 2 5 4  ++HH- 

"CHK FORMAT 
ERR" 

(Checked at 
STOP to RUN 
and PAUSE to 

RUN) 

"ROM ERROR" 
(Checked at 

power  on  and 
reset) 

MEMORY PRO. 
TECT ERROR" 

(Checked at 
power  on  and 

reset) 

L. 

?-- 

L. 

c 

17 stop 

- 
stop 

(1 Parameters and sequence prog- 
rams are not  correctly written 
to installed EP-ROM. 

(2) EP-ROM is  destroyed. 

The MEMORY PROTECT switch  is 
set in the ON position  while operat- 
ing  the A2C system  using ROM 
stored  programs. 

Replace  EP-ROM with another EP- 
ROM to  which parameters  and 
sequence programs are correctly 
written. 

Set the MEMORY PROTECT switch 
in the OFF position. 

18 

L 

20 stop 

- 
stop 

- 
stop 

- 

Since this  is CPU hardware error, 
consult Mitsubishi representative. 

'RAM  ERROR" 
(Checked at 

)ewer on,  reset, 
M9084 ON 

during STOP) 

'OPE.  CIRCUIT 
ERR." 

(Checked at 
bower on, 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. 

The operation  circuit, which per- 
forms the sequence processing in 
the CPU, does not  operate  properly. 

F 
I 

i 

c 

L 

r 
L 

r 
L- 

r 

21 

"WDT ERROR" 
IChecked at the 
execution of 

iND instruction) 

22 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. 

12) Monitor the  content  of  special 
registcr D9005 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. 

i 

P 

L 
r" 

r I . _  

L 

Table 9.1 Error Code List (Continue) 

r 
L.. 9-1 3 

IB lNAl 66238A 
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"END NOT 
EXECUTE" 

(Checked at the 
execution of 

END instruction) 

'WDT ERROR" 
(Checked 

continuously) 

'SP. UNIT 
ERROR" 

(Checked at the 
execution of 

FROM and TO 
instructions) 

'OPERATION 
ERROR" 

(Checked at 
instruction 
execution) 

'BAlTERY 
ERROR" 
(Checked 

continuously 
(Not checked 
when M9084 

is  on)) 

24 stop 

25 stop 

Error and cause 

(1) When the  instruction  is 
executed, another instruction 
code has been  read  due to 

(2) The instruction has 
noise, etc. 

changed to another instruction 
code for  some reason. 

The CPU is  executing  an endless 

example: 
loop. 

mp-= 
The -1 instructions  were ex- 
ecuted for the  station (1 to 61) 
which  was  not designated  by  the 
initial  setting. 

(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. 

(4) Station  designation of the 
-1 instructions is 0 or 
over 62. 

(1) The battery  voltage has re- 
duced to less than  the specified 
value. 

(2) The battery  lead is discon- 
nected. 

Table 9.1 Error Code List 

Comotive Action 

Perform reset and  run. 
If  the same error is  displayed again, 
it is  the CPU hardware  error. There- 
fore, consult Mitsubishi representa- 
tive. 

Switch  the CPU to STOP and reset it 
with the RUN  key switch. Check the 
position of JMP,  CJ and SCJ in the 
program and the  pointer (P). 

(11 Perform initial setting of  the 
stations which  is designated by 
the -1 instructions. 

(2) Change the  station number de- 
signated  by  the 1-1 in- 
structions. 

Read the  error  step by use of 
peripheral device, and check and 
correct the program at that step. 

Device setting  range 
BCD conversion  value 
Parameter setting for  file  regis- 

Station  number  designated by 
ters 

the [ m m q  instructions 

11) Change the battery. 
12) When RAM or  power  failure 

compensation  is used, connect 
the  battery. 

Y 

1 
i 

3 
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APPENDICES 

Appendix 1 Outside  Dimensions 

1.1 CPU Module 

0 POWER 
0 RUN 
0 ERROR 
0 SD 
0 RD 

PULL b 

A2c cw 

91 (3.58) \ 4- # 5 mounting hole 
(M4 mounting screw) 

I 

NP 

- Unit: mrn (in) 

APP-1 
IB INAI €6236-A 
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1.2 A6DIN2C 

U 

1 
/ 

4 4 4  mounting screw 
/ 

/2 (0.071 
IO. 

J 

39) 
104 (4.09) 

n 

Unit: mm  (in) 

L 

APP-2 I 

IB (NAI 68238-A 



.,, , 

APPENDICES /MELSEC-A 
Appendix 2 List of Special  Relays 

The special relays are internal relays used for specific purposes. 

Table 2.1 shows the special relays and their  functions. 
Those special relays not marked with *1 or *2 cannot  be switched 
ON or OFF. 
(a) *1 Special relays: OFF only. 
(b) *2 Special relays: ON/OFF is possible depending on purpose. 

Check their purposes when used in the sequence program. 

Mm Fuse blown I 

Selfdia@ostic 

M9009 Annunciator 
detection 

M9023 I User timing 
clock  No. 3 

timing 

0.1 Second 

M9034 1 minute clock 

Denription 

OFF: Normal 
ON: Presence of fuse 

blow module 

OFF: Normal 
ON:  Presence of error 

OFF: AC is good 
ON: AC is down 
OFF: Normal 
ON: Battery low . 
OFF: Normal 
ON: Battery low 
OFF: Absence of error 
ON:  Presence of error 
OFF: Absence of detec. 

ON:  Presence of detec 

OFF: Absence of error 
ON:  Presence of error 
OFF: Absence of error 
ON:  Presence  of error 

tion 

tion 

OFF: Carry off 
ON: Carry on 
OFF: No processing 
ON: Output clear 
OFF: No processing 
ON: Output clear 

~~~ ~ ~ ~ 

n2  scan n2 scan 

% 
n l  scan 

D.trilr 

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

Turned on  if the status of I/O module is different from entered status 
when power is turned on.  Remains on if normal status is restored. 

Turned on  if power failure of within 10 ms occurs.  Reset when POWER 

Turned on when battery voltage reduces to less than specified. Turned 

Turned on when battery voltage reduces to less than specified. Remains 

switch is moved from OFF to ON position. 

off when battery voltage becomes normal. 

on if battery voltage becomes normal. 

Turned on when error is found as a result of self-diagnosis. 

Turned on when OUT F or SET F instruction is executed. Switched OR 
when D9124 value is set to 0. 

Turned on when operation error occurs during execution of application 

Turned on when operation error occurs during execution of application 
instruction. Turned off when error is eliminated. 

instruction. Remains on  if normal status is restored. 

Carry flag used in application instruction. 

Clears all data memory (except special relays and sDeciaI 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 oredetermined scan. 
When power is turned on or reset is performed, the clock starts with  off. 
Set the intervals of ordoff instruction. 

14 +I DUP( I nl-1 

0.1 second, 0.2 second, 1 second, 2 second, and 1 minute clocks  are 

Not turned on and off per  scan but turned  on and off even during sc8n  if 

Starts when power is turned on or reset is performed. 

generated. 

corresponding time has  elapsed. 

T8ble 2.1 List of Spacial Relay (Continue) 

R0M.d  

2$2 l ! s  
D9ooo 
D9100 

D9107 
to 

D9001 
D9116 

D9132 
to 

D9005 

D9006 

09007 

D9008 

D9009 
D9124 

to 
D9132 

m 1 0  

D9011 
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Description Details 

ON Used as dummy contacts of initialization and application instruction ir Normally ON 
MW36 and M9037  are switched ordoff independently of the CPU 
sequence program. 

nFF RUNISTOP switch position. M9038 and "39 are switched ordoff in Normally OFF -. . 
ON accordance with the RUWSTOP switch position, i.e. switched off wher 
oFFwT 1 Scan the switch is set to STOP. When the switch is set to other than STOP 

M9038 is only switched on  during 1 scan and M9039 is only switched OR 
ON W A  during 1 scan. 
OFF 

OFF:  PAUSE disabled When  RUN key switch is at  PAUSE position or remote pause contact hac 
ON: PAUSE enabled turned on and if M9040 is on,  PAUSE mode is set  and  M9041 is turnea 
OFF: During pause on. 
ON: Not  during pause 

- 
1 scan 

On only for 1 
scan after run 
RUN flag (OR 
onlv for 1 scan 
after run) 
PAUSE  enable 
c o i l  
PAUSE status 
contact 

contact 
stop status 

completion 
Sampling trace 

M9042 OFF: During stop 
ON: Not during stop Switched on when the RUNISTOP switch is set to STOP. 

OFF: During sampling 

Reset when instruction is executed. ON: 
Turned on upon completion of Sam lin trace performed the number of trace 

completion 
times preset b ararneter after instruction is executed. 

Has the same functions as the I STRA 1 and ISTRAR] instructions. (M9044 
is forced to switch ordoff by the peripheral device.) 

0-1:  Same as When switched on, M W  provides the same function as the 

M9043 

M9044 execution instruction. 
1-0: Same as m 1 I  When switched off, M W  provides the same function as the Sampling trace 

execution instruction. 
At this time, the sampling trace condition is based on the value in D9044. 
(0 for scan, time for time (10 ms increments)) 

OFF: Except during 
trace On during sampling trace. Sampling trace 

ON: During trace 
OFF: Seauence inter- I 
ON: Link interrupt con- Switch on to execute the link refresh enable, disable (El, Dl) instructions. rupi control 

M9053 
*2 

M9055 

M9061 

EVDl instruction 
switching 

Status latch 
completion flaq 

trol 
OFF: Uncompleted 

instruction. ON: Completed 
Turned on when status latch is completed. Turned off by reset 

Switched ON when one  of remote terminal modules has become faulty. 
(Communication error is detected when normal communication is not 
restored after the number of retries set with D9174.) 
Switched OFF when normal communication with all remote terminal 
modules is restored with automatic return enable. 
Remains ON without automatic return. 
If communication is stopped at fault detection, this is not switched 

Switched ON when communication with VO modules or remote terminal 

Communication error is  caused by the following. 

OFF: Normal 
ON: Fault 

ON/OFF. 

modules has  become abnormal. 

* Initial data error - Cable disconnection 

Switched OFF when normal communication is restored with automatic 
* Power OFF of WO modules or remote terminal modules 

Remains  ON when communication is suspended  at abnormal detection 
return enable. 

without automatic return. 
Switched ON when one of I/O modules has become faulty. (Communica- 
tion error is detected when normal communication is not restored after 
the number of retries set with 09174.) 
Switched OFF when normal communication with all WO module is 
restored with automatic return enable. 
Remains  ON without automatic return. 
If communication is stopped at fault detection, this is not switched 

For setting OFF/ON of all outputs at  an  occurrence of communication 

OFF: Normal 
ON: Error 

OFF: Normal 
ON:  Fault 

ON/OFF. 

OFF: All outputs are 

ON: Normal output 
turned off. 

error. 
* OFF: All outputs are turned OFF  at communication error. 
*ON: Output status at  an occurrence of communication error is 

OFF:  Communication  re- 
quest to remote ter- 
minal  modules  en- 
ablsd. For determining enablddisable of communication request to remote 

quest  to  remote  ter- 
minal  modules  dis- 

retained. 

ON: Communication  re- terminal modules using the -1 instructions. 

D9180 
to 

D9193 
D9174 

D9061 

Remote termin- 
SI module fault 
detection 

Communication 
wror 

D9174 
D9196 

D9199 
to 

VO module 
fault detection M9067 

M9069 

M9081 

%messing at 
mmmunication 
wror 

:ommunication 
quest to re- 
note terminal 
nodules 

Table 2.1 Ust of Special  Relay  (Continue) 

APP-4 . ' Y  
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Final M i o n  

matched 

Final rUtion num- 
bar  matched. 

ON: num- 

Switched ON when the final m t ion  number  of  remote VO modules or 
remote terminal module8 connected to the MC i8 different from the total 

Switched OFF when the final atation number is name as the  total number 
numbor of otations of  initial setting. D9082 

kr unmrtchsd' at statim whon tho - d n n  *.tu. ia nwitehrd fmm STOP tn RUN 
Turned ON  at MINIS3 link erron or wquenm program errors (at 

ON: ERR terminals ON 

OFF: EfIl terminals ERR .Z 

Turned OFF when the MINI-S3 link or muenco program is restored to 

Turned on  when output from the ERR terminal8 is executed by the 

-output 

M- T u m d  OFF whon b t h  MSMS and MgOgO are  OFF. ON: ERR terminals ON wtput 

ERR terminal OFF: OFmation stop) - 
nOflnal 

rrquonca  progrdm. - 

Tabh 2.1 U.t of Special Relay 

APP-5 
IB INAI 66238-A 
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Appendix 3 List of Special Registers 

m 1 0  

- 

DM11 

The  special registers are used for specific  purposes in the A2C. 

Table 3.1 shows the special registers and their purposes. 
It is impossible to  write data to those special registers not marked 
with *1 or *2.  (Read only) 
(a) *1 Special registers: Reset (0) only. 
(b) *2 Special relays: Data  can be  written. 

Check their purposes when used in the sequence program. 

N8W Explanation Stored Dub 
R d d  RJItd 

When fuse flow modules are  detected, the lowest number of detected 

Fuse blown 
units is stored in hexadecimal. (Example: When  fuses of Y50 to 6F Fuse blow module 

D9107 

D9100 
output modules have blown, '50"  is stored in hexadecimal) The module 

(Cleared when all contents of D9100 to D9107  are  reset to 0.) 
number monitored by the peripheral is hexadecimal. 

to M9000 

If VO module data is different from data entered are detected when the 

VO unit verify VO module verify among the detected modules stored in hexadecimal. (Storing method is 
power is turned on, the first I10 number of the lowest number module D9116 

error error module number 
W123 

to M9001 the same as that of D9000.)  The module number monitored by the 

number 

peripheral is hexadecimal. 
(Cleared when all contents of D9116 of 09123  are  reset to 0.) 

2&:tyN 
arror 

- M9008 * When error is found as a result of self-diagnosis, error number is stored Self-diagnostic error 
diagnostic 
Self- 

- M9005 the CPU unit is performing operation, and the value is stored in BIN AC DOWN time count 
1  is  added  each time  input voltage becomes  80% or less of rating while 

code. 

number in BIN code. 

When  one of FO to 255 is turned on by l m  or -1 the F 

Plnnunciator number at which ex- 
to M9009 09009 can  be cleared by or instruction. If another F  redfail failure has detection 

number, which has  been detected earliest among the F numbers which 
have turned on, is stored in BIN code. 

number to be stored in 09009. 
D9132 number has  been  detected, the clearing of D9009  causes the next 

D9124 

Error step 

When operation error has occurred during execution of application 
D9010  are renewed. 

- 
BIN code. Thereafter,  each time operation error occurs, the contents of occurred 

* When operation error has occurred during execution of application Step number at which instruction, the step number, at which the error has  occurred, is stored in operation error has 

off to on, the contents of  D9010 cannot be renewed unless M9011 is occurred 

instruction, the step number, at which the error has occurred, is stored in Step number at which 
Error step - M9011 BIN code. Since storage into D9011 is made when M9011  changes from operation error has 

cleared by user program. 

IO control 
1 = Input in refresh mode, output in direct mode number node 
0 = VO in direct mode VO control mode 

The  set mode is represented as follows: 
- -  

3 = VO in refresh mode 

7- " P  

'- 
u -  

I 

Table 3.1 List of Special Registers (Continue) 
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Stored Data Explanation 

The operating states of CPU as shown  below are stored in D9015. 

815 ...... 812  811 .,.... 88 87.. ....... 84 83 . .... .... BO c .I 
L 

2 t t  r 
i 
L. 

P 

L 

I 1 I STOP I 3perating 
:Pu 

states  of )9015 CPU operat- tng states 
L 

c. 

Remote  RUNlSTOP by parameter setting 

STOP 
L I 2 I PAUSE*' I 

- Status in program 
0 Except below 

1 instruction execution 
L 

'1 When the CPU is in RUN mode and M9040  is off, the CPU remains in 
RUN mode  if changed to PAUSE mode. 

Indicates which sequence program is urn presently. One value of 0 to 1 
is stored in BIN  code. 

1: Main  program ( R O W  
I: Main  program  (RAM) 

dinimum scan time 
per  10 ms) 

If scan time  is smaller than the content of D9017, the value is  newly 
stored  at  each  END.  Namely, the minimum value  of  scan time  is stored 
into D9017 in BIN  code. 
Scan time  is stored in BIN  code  at  each  END and always rewritten. 
If scan time  is Ierwr than the content of D9019. the value  is newlv stored 

k e n  time (per  10  ma) 

Aaximum  scan time 
per  10 ms) at  each  END.  Namely, the maximum value of scan time  is stokd into 

D9019 in BIN  code. 
Sets  user program execution  intervals in 10 ms increments. 

0: Constant  scan function unused 
1 to 490: Constant  scan function used, program executed  at intervals 

of (set value) X 10  ms. 

:onstant  scen time 
User  specified in 10 
ns increments) 

i 

c. 

Table 3.1 List of Special  Registers (Continue) 
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- 
Lmk - 

w o 2 l  

D9034 
to 

gtod Data Erplm.tion 

* S e t  the head station number (1 to 61) of remote terminal moduler 
connected to the A2C. Order of aetting may not be in order of statior 
numbers. 
Data structure 

Remote  terminal  module No. 1 area I 
Remote  terminal  module No. 2 area I Remote tev 

minal mod. 
ule station 
number 

1 to 61 

D8Q33 Remote  terminal  module No. 13 area 

Remote  terminal  module No. 14 area I 
Set type of remote terminal module connected to the A2C with W1 fol 

~~ 

each bit. 
0 :  MINI standard protocol 
1: No protocol 

See Section 2.1.2 for details. 
Data structure 

b15 b14 b13 b l 2   b t l  b10 b9 b8 b7 b6 b5 t4 b3 b2 bt bo 

m 5  

Remote  terminal No. 13 
Remote  terminal No. 14 

Set the total number of stations (1 to 64) of VO modules and remote 
terminal modules connected to the A2C. 
Default is 64. 
Set priority of "ERROR"  LED lighting  (or flickering) for error indication 

Priority setting areas  are as follows. 
with error code numbers. 

Priority 4 
bt5 to b l2   bt t  to b8 b7 to b4 b3 IO bo 

CIS038 Priority 4 Priority 1  Priority 2 Priority 3 

3: MINI standard pro. 

1: No protocol 
tow1 

Remote ter. 

ule attribute 
mind mod. 

Total num. 
ber of sta. 
tions 

LED indica- 
tion  priority 

1 to 64 

Priority 1 to 4 

Prioritv 5 Dm39 Priority 5 

See Section 4.2.8 for details. 
Bits which correspond to VO modules and remote terminal modules 
which caused communication fault are  set  at 1 (set). 

cannot be restored to normal after the number of retries set  at 09174.) 
(Bits which correspond to  faulty stations are  set  at 1 if communication 

Retained  st ON after fanlty stations have returned to normal. 
Data structure 

p d r n a  b15  b14 bl3 bl2 bll b10 bs t4 b7 W bs M b3 ' 2  bl bQ 

mlm 

W107 

Wlm 

Wlgo 

D9174 
D9196 

D9199 
to 

- 

I:  Normal 
I :  Communication 

fault 

Faulty st* 
tion detec- 
tion 

Communica- 
tion error 

bl9067 

- 

49061 

- 

Corresponding bit is set  at 1 (set) after fuse blow of a remote UO module 

Error code number is stored when M9061 is set (communication with an 

1 : Initial program contains an error. (The total number of stations of VO 
modules and remote terminal modules, or the number of retries is 

2: Cable is broken. or an UO module or remote terminal module is 
incorrect.) 

is detected. 

VO module or remote terminal module is impossible). 
I :  Normal 
I: Initial data error 
2: Line fault 

Table 3.1 List of Spacial Registen (Continue) 
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I 

i 

i 

I 

I 

I 

4 

1 

I 

I 

I 

I . 
I 

I 

I . 
I 

W n . t i o n  

The number of requests for communication with remote termina 

The number bf reqye8ta  decrease8 by 1 every time the comrnunicatior 
modules mado with  the instructions is stored. 

with remote terminal modules is compkttqd. 

Yumber 01 

mmmuniu- 
:ion with ~b 
note trrmin, 
,I modules 
:inal wnnec 
:ion statior 
?umber 

ques t8  f o l  

:use blown 
nodule 

0 to 32 

Final connection sm 
tion n u m k r  

The final station number of remote VO modules or remote terminal 
nodules connected to  the A2C is stored. M9082 

Output module numbers (in units of 16 points), of which fuses  have 
blown, are entered in  bit pattern. (Preset output number when para. 
meter setting hrs W performed.) 

w 1 m 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0  

1 5 1 4 1 3 1 t 1 1 1 0 D  8 7 I S  4 3 2 1 0  

WlOl 1 0 o l s f o . 1  0 0 0 1 0 1 0 1 0  0 0 0 1 0  

Wlol 0 0 0 1 0 1 1 ' ~ O  0 0 0 1 0 1 0 1 0  1 I 0 1 0  

Bit pattern in modukc 
of 16 points of furc 
blow modules 

When VO module data  i4 ditlerent  from those entered at power-on have 

entered in  bit pattern. (Preset VO module numbers when parameter 
been  detected, the YO mobule numbers (in units of 16 points) are 

sating has  been performed.) 
1 5 1 4 1 3 1 2 1 1 1 0 $  I 7  6 5 4 3 I 1  0 

w 1 l 6 1 o 1 o 1 o 1 o 1 o 1 o 1 o l o 1 o l o l o l o l o l o l o l l l  Bit pattern in module8 
of 16 points of verib 
arror modules 

10 modulr 
terify error 

Annunciator 
detection 
q"itv 

D9001 

-Indicates VO unit verify error. 
(If normal status is restored, clear is  not performed. Therefore, it is 
required to  perform clear by  user program.) 

to the contents of D9124. When I RSTF I 
executed, 1 is subtracted from the contents of 09124. (For  A3NCPU. it 
can be performed by use of INDICATOR RESET wi tch  on  front faca of 

When  one of FO to 255 is turned on by 

C W  rnadu1e.l 

Annunciator 
detection 
quantity 

Annunciator 
detection 
number 

F number, which has  been turned off by -1, is erased from 
code. 

09125 to D9132, and the contents of data registers succeeding the data 
register, where the erased F number was stored, are shifted to the 

I By executing instruction, the contents of D9125 to D9132 are 
preceding dats re isters. 

shifted upward by  one.  (For ABNCPU, it can be performed by use of 
INDICATOR RESET switch on front of CPU unit.) 

1 When there are 8 annunciator detections, the 9th one is not stored into 
09125 to 9132 even if detected. 

SET  SET  SET  RET  SET  SET  SET  SET  SET  SET  SET 
FW F25  F19 F25 F15 F70 F65 F38 FllOF151 F210LEDR 

?7???rn77?? 
D 9 o o 9 0 5 0 5 0 5 0 5 0 5 0 5 0 5 0 5 0 5 0 w 5 0 9 9  

D 9 1 2 4 0 1 2 3 2 3 4 5 6 7 8 8 8  
Annunciator 

detection 
number 

D 9 1 2 6 0  0 2 5 2 5 9 9 9 9 9 9 9 9 9 9 8 9 9 9 9 9 1 5  

09127 0 0 0 99 0 15  15  15  15  15  15  15  70 

09128 

09129 

D9130 

D9131 

D9132 

Table 3.1 List of Special  Registers (Continue) 
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- 
knrb.l - 

D9133 

D9140 
to 

- 

39141 

39172 
to 

- 

I91 73 

/O module 
md remota 
:erminal 
nodule in. 
'ormation 

Wry 
:ounter 

Aode setting 

Stored Data 

0 0 :  Absence of r e  
mote modules 

tion disabled 
Initial  communica 

01: Input module of 
remote terminal 
module 

10: Output module 
11: Remote terminal 

Number of retries 

0: With automatic 
online return 

1 : Without automatic 
online return 

2: Communication 
stop at online error 

3: Line check 

Explanation 

Information  of I/O modules and remote terminal modules connected tc 

Information of VO modules and remote terminal modules is for input 
the A2C is stored corresponding to station number. 

output and remote terminal module identification and expressed in : 
bits. 
0 0 :  Absence of VO modules or remote terminal modules, or initia 

01: Input  module  or remote terminal  module 
10: Output module 
11 : Remote terminal 
Data structure 

communication is disabled. 

b15  b14  b13  b12 b l l  b10 b9 b8 b7 b6 b5 b4 b3 b2 b l  

The number of times of retry performed to the VO module or remotc 
terminal module which caused communication error is stored. (Retry i t  

When normal communication is restored, the count number becomes 0. 
performed the number of times set in D9174.) 

Station numbers of VO modules and remote terminal modules are at 
follows. 

b15  to b8 b7 to bo 

~ 9 1 7 1  I Station 62 I Stetion 61 I 
D9172 I Station 84 I Station 63 I 
The retry counter for one station consists of 8 bits. 
bfn+7)  bfn+6)  Mn+5) b W 4 1  b(n+3)  b(n+2)  bfni-1)  bfn+O) 

0/1 I 
I 

0: Normal 
1: Error 

Number of times 

' "n" is determined by the station number of UO modules and remote 
terminal modules. 

1, 3, 5,  7;....*61, 63 odd stations: bO to b7 (n = 0) 

): With automatic 
online return 

i :  Without automatic 
online return 

4 even stations: b8 to b15 (n = 8) 
Rocsuing 

Faulty stations (I/O modules and remote termin- 
al modules) are disconnected from the link. 
Communication with normal stations con- 
tinues. 
When faulty stations have returned to normal, 
communication restarts automatically. 
Faulty stations (I10 modules and rerrlote termin- 
al modules) are disconnected from the link. 
Communication with normal stations con- 

* When faulty stations have returned to normal, 
tinues. 

communication can  be resumed by rebooting. 
When  one of VO modules and remote terminal 

!: Communication modules has become faulty, communication 
with all stations stops. 

at online error When the faulty station has returned to normal, 
1 communication can  be resumed by rebooting. 

I91 74 

Table 3.1 List of Special  Registers (Continue) 
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D9174 

- 
09176 

WlBo 
to 

W193 

D91W 
to 

D9199 

- 

Retry  counl 
setting 

Line error re. 
try counter 

Remote ter. 
mlnal mod. 
ule error 
code  number 

Faulty sta- 
tion  detec- 
tion 

Stormd Data 

Number of retries 

Number of retries 

0: Normal 

Set the number of retries to be  executed with an UO module or remote 

Default: 5 
Setting range: 0 to 32 
If communication with any UO modules or remote terminal modules 
cannot be executed correctly within the preset number of times of retry, 
a communication error occurs. 

When the line has returned to normal and communication with UO 
The number of retries is stored when line error (time over) has occurred. 

modules and remote terminal modules has  resumed, the count number 
is res& to 0. 

terminal module  if communication is faulty. 

~ 

The error code number of faulty remote terminal module is stored when 

The storage areas for remote terminal module error code numbers are 
M9060 is switched on. 

as shown below. 

Station  numben for remote ter- 

with D9021 to 09034. 
minal  modules No.1 to 14 are wt , : j D9192 Remote  terminal module No.13 

D9193 Remote  terminal  module No.14 

Error code is cleared in the following cases. 
When the RUN  key switch is moved from STOP to RUN. (D9180 to 
09183 are all cleared.) 
When  Yn4 of each remote terminal module is switched from OFF to 
ON. 

Set the bit which corresponds to the faulty station at ‘1 ”. (The bit which 
corresponds with the faulty station becomes “1’ when normal com- 
munication cannot be restored within preset number of retries set with 
D9174.) 
With automatic return enabled,  such corresponding bit is  reset to “0” 

Data structure 
when normal communication is restored. 

DBtS7 

mtm 

~~ 

At the remote 110 module fuse blow detection, its corresponding bit is 

0: Normal 
1: Communication 

fault 

Table 3.1 List of Special  Registers 

- 
RJl(d 
sgrw e! 
D9175 
M 1 9 6  

D919 
to 

D917 

- 

D902 
to 

D905 
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Appendix 4 Instructions for Use with Peripheral Devices 

This section gives the  instructions for use of  the AGGPP,  AGPHP, 
AGHGP,  A7PU, and AGWU modules with  the A2C. 

4.1 A6GW 

The  system disk for  the A2C is SW4GP-GPPA. 
If SW3GP-GPPA or  other system disks of  former versions is used, 
follow  the instructions described  below. 

CPU type 
On the AGGPP booted with the SWSGP-GPPA  disk,  set the CPU 
type as "A2". 

Program  capacity 
The A2C has 8K steps of capacity for sequence programs and 
microcomputer programs. 
By parameter setting, program capacity  less than 8K steps 
should be  set. 

Number of I/O points 
The A2C has 512 input and output  points  from X / Y O  to X/Y1 FF. 

Interrupt  programs and interrupt counters  are  unusable. 
On the A2C, interrupt  programs (I to IRET) cannot  be  executed. 
Do not set interrupt counters using parameters.  Counters  set 
for  interrupt counters  cannot  execute count processing with 
main  routine  programs and subroutine programs. 

Unusable  devices 
Since the A2C does not execute interrupt programs, I (inter- 
rupt  pointer)  is  not usable. 

Unusable instructions 
The following instructions are not usable on  the A2C. 
(a) PR (ASCII print  instruction) 

(b) EVDI (Interrupt  program enabWdisable) 

(c) IRET (Interrupt  program  return) 

Remote terminal  setting 
Remote terminal  setting  of  the A2C is executed with the initial 
program  of  the sequence program. (See  Section 4.2.9 for 
details of the  initial program.) 

Writing to EP-ROM impossible 
It is  impossible to prepare the ROM for ROM operation in the 
ROM mode. 
It is possible to prepare two ROMs  (even numbered addresses 
and odd  numbered addresses) for storage. 

APP-12 I 
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4.2 AWHP 

The  system  disk for use with the A2C is SW4GP-GPPA. 
If  the SW3GP-GPPA system  disk is used for booting, follow the 
instructions described below. 

(1) CPU type 
On the A6PHP booted with the SW3GP-GPPA  disk,  set the CPU 
type as "A2". 

(2) Program capacity 
The A2C  has 8K steps of capacity for sequence programs  and 
microcomputer  programs. 
By parameter setting, program capacity  less than 8K steps 
should be set. 

(3) Number of I/O points 
The  A2C  has  512 input and output points from W Y O  to WYlFF. 

(4) Interrupt programs and interrupt  counters are  unusable. 
On the A2C, interrupt  programs ( I  to IRET) cannot be  executed. 
Do not set interrupt  counters  using parameters.  Counters  set 
for  interrupt  counters cannot  execute count  processing with 
main  routine  programs and subroutine  programs. 

(5) Unusable  devices 
Since the A2C does not execute interrupt programs, I (inter- 
rupt pointer) is not usable. 

(6) Unusable instructions 
The following instructions are not usable on the A2C. 
(a) PR (ASCII print  instruction) 

(b) EVDI (Interrupt program  allow/disallow) 

(c) IRET (Interrupt program  return) 

(7) Remote terminal setting 
Remote terminal setting of the A2C is executed with  the  initial 
program of  the sequence program. (See Section 4.2.9 for 
details of the initial  program.) 

(8)  Writing  to EP-ROM impossible 
It is impossible to prepare the ROM for ROM operation  using 
the A6WU (in  the ROM mode). 
It is possible to prepare two ROMs (even  numbered addresses 
and  odd  numbered addresses) for storage. 

L APP-13 
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4.3 AWGP 

The  system disk of current  version is used for use with the A2C. 
Follow  the  instructions described below. 

(1) CPU type 
On the A6HGP booted with  the SW3-HGPA  disk,  set the CPU 
type as "A2". 

(2) Program  capacity 
The A2C has 8K steps of capacity for sequence programs and 
microcomputer programs. 
By parameter setting, program capacity  less than 8K steps 
should be  set. 

(3) Number of I/O points 
The A2C has  512 input and output  points from W O  to W l F F .  

(4)  Interrupt  programs and interrupt counters  are  unusable. 
On the A2C, interrupt  programs (I to IRET) cannot  be  executed. 

(5) Unusable  devices 
Since the A2C does not execute interrupt programs, I (inter- 
rupt  pointer)  is  not usable. 
Do not set interrupt counters using parameters.  Counters  set 
for  interrupt counters  cannot  execute count processing with 
main  routine  programs and subroutine programs. 

(6) Unusable instructions 
The following instructions are not usable on  the A2C. 
(a) PR (ASCII print instruction) 

(b) EVDI (Interrupt  program  allow/disallow) 

(c) IRET (Interrupt  program  return) 

(7) Remote terminal  setting 
Remote terminal  setting of the A2C is executed with  the  initial 
program  of  the sequence program. (See  Section 4.2.9 for 
details of  the  initial  program.) 

(8) Writing  to EP-ROM impossible 
It is  impossible to prepare the ROM for ROM operation  using 
the AGWU (in the ROM mode). 
It is possible to prepare two ROMs (even numbered addresses 
and  odd  numbered addresses) for storage. 
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4.4 A6PWA7PU 

The system disk of current  version  is used for use with  the A2C. 

(1  1 CPU type 
When the A6PU/A7PU is connected, the CPU type  is set as 
"A2". 

(2) Program capacity 
The A2C has 8K steps of capacity for sequence programs and 
microcomputer  programs. 
By parameter setting, program capacity less than 8K steps 
should be set. 

(3) Number  of I/O points 
The A2C has 512 input and output  points from W Y O  to X/Y1 FF. 

(4) Interrupt  programs and interrupt counters are unusable. 
On the A2C, interrupt  programs (I to IRET) cannot be executed. 

(5) Unusable devices 
Since the A2C does not execute interrupt programs, I (inter- 
rupt  pointer) is not usable. 
Do not set interrupt counters using parameters. Counters set 
for  interrupt counters cannot execute count processing with 
main  routine  programs and subroutine programs. 

(6) Unusable instructions 
The following instructions are not usable on  the A2C. 
(a) PR (ASCII print  instruction) 

(b) EVDI (Interrupt  program  allow/disallow) 

(c) IRET (Interrupt  program  return) 

(7) Remote terminal  setting 
Remote terminal  setting  of  the A2C is executed with  the  initial 
program  of  the sequence program. (See Section 4.2.9 for 
details of  the  initial  program.) 

(8) Connection to the A2C 
The AGPUIA7PU can  be connected to  the A2C only  by the hand 
held system. (The add-on system cannot be  used.) 
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4.5 A W U  

Versions "E" and later are applicable to use with the A2C. Versions 
"D" and former cannot prepare the ROM (for ROM operation)  for 
use with the A2C. It is possible to prepare two, even and odd 
ROMs for storage. 

(1) Connection to  the A2C 
The AGWU can be connected to the A2C only  by  the hand  held 
system. (The add-on system cannot be  used.) 

(2) When connected to the AGPHP 
To prepare the ROM (for ROM operation) for use with  the A2C 
by connecting to the AGPHP, the two conditions  mentioned 
below  must be satisfied. 
(a) Boot the AGPHP with  the SW4GP-GPPA system. 

(b) Use the AGWU of version "E'' or later. 

Even though these two conditions are not satisfied, it is 
possible to prepare two (even numbered addresses and odd 
numbered addresses) for storage. 

(3) When connected to the AGHGP 
Since the AGHGP is not adapted to use with  the A2C, it is 
impossible to prepare the ROM (for ROM operation) for use 
with the A2C. It is possible to prepare two (even numbered 
addresses and odd  numbered addresses) for storage. 

c 
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Appendix 5 Cautions  on  Editing  Programs 

This section gives matters to be attended in editing  the sequence 
programs  stored in the A2C. 

(1) Program reading 
Read the  programs  stored in the A2C in combination  of 
"parameters -I- main  program"  using  the GPP/PHP/HGP. 

(2) Editing with the GPP/PHP booted with  the SW4GP-GPPA 
Sequence programs  written with  the SW3GP-GPP/SW3-HGPA 
or  former system disk can be edited. 
If a sequence program  written  with  the SW3GP-GPPNSW3- 
HGPA or  former system disk is  edited with  the SW4GP-GPP, 
parameters remain unchanged from those set with the 
SW3GP-GPPNSWa-tl@A or  former system disk. 
To change the  initial b t t l ng  from sequence program  setting to 
parameter setting, use the  remote  terminal  setting with 
parameters. 

(3) Editing  with  the GPP/PHP/HGP booted with the SW3GP- 
GPPNSW3-HGPA or  former system disk 
Sequence programs  written with the SW4GP-GPPA system 
disk can be edited. 
It is impossible to change remote  terminal  setting  with 
parameters. 
TO change remote  terminal setting, follow  the procedures 
below. 
(a) Ctear all parameters to defaults. 

(b) Set parameters other  than defaults. 

(c) Add  the  initial  setting  program  to  the sequence program. 

APP- 1 7 
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IMPORTANT I 
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 nongrounded 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. 

A l l  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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