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INTRODUCTION

' Thank you for choosing the Mitsubishi MELSEC-A Series of General Purpose Programmable Control-
lers. Please read this manual carefully so that the equipment is used to its optimum. A copy of this

manual should be forwarded to the end user.
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1. INTRODUCTION

1.

MELSEC-A

INTRODUCTION

This manual gives the system, specifications and handling of the A2CCPU,
A2CCPUP21 and A2CCPUR21 General-purpose Programmable Controiler
(referred to as A2C in this manual).

The A2C is a building block type CPU module which can construct a system
including remote 1/O modules (I/O modules) and remote terminal modules
(special-function modules) (*1) without using a base unit.

The A2C uses the MELSECNET/MINI-S3 data link system (*2) {referred to as
MINI-S3 in this manual) in place of a base unit for data communication with
the remote I/O module and the remote terminal module through 5-core flat
cables or twisted-pair cables.

Using 5-core fiat 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 (*°). This feature makes it possible
to install the remote 1/O module and the remote terminal module to conform
with the arrangement of equipment to be controlled.

{1) *1  "Remote /O module™ and “remote terminal module” are general terms for the
modules mentioned below.

Remote 1/O module : Input/output modules connectable to the A2C, Mitsubishi
general-purpose inverter FR-Z200 series, MELSEC-F
series programmable controllers

Remote terminal module : Special function modules connectable to the A2C, RS-
232C interface modules

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

(2) *2 ... The MELSECNET/MINI-S3 data link system has been designed to reduce the amount
of wiring between the PC and equipment to be controlled. Since the PC, the remote
I/O module and the remote terminal module are connected with twisted-pair cables
ot optical fiber cables, it is possible to install the remote 1/O module and the remote
terminal module to suit with the arrangement of equipment to be controlled.

3) *»3  Distance allowed when twisted-pair cables of 0.5 mm? (20 AWG) or thicker are used.

The maximum allowable distance is 50 meters {164.1 ft) when twisted-pair cables of
0.3 mm? (22 AWG) or thinner are used.
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1.1 General Description of Operation

This section describes the data communication between the A2C, theremote

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 1/O module

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

(1)

(2

Input/output number assignment of the remote 1/O module

The input/output numbers of the A2C system are assigned from X/Y000
to X/Y1FF in the order of the station number (1 to 64) set for each remote
/O 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 /O
numbers,

ON/OFF data communication with the remote I/0 module

The ON/OFF data communication with the remote /O module is per-
formed in the refresh mode.

Fig. 1.1 shows the data communication between the A2C and the
remote /O modules.

{(b) ON/OFF data of output (¥} is output.

A2C / Station : 1

(a) Sequence program execution I

X0
o

X1

n [ -

/ CPU /o

modules,

The sequence program uses input {X) and
output (Y) numbers to ¢ontrol remote /O

(¢} ON/OFF data from the
Y20 input (x) module is taken in.
MINI-S3 link Station: 9| VO
IO S — /O

Station : n Station : 5

When the A2C is running, operations {8), (b) and (c) mentioned below are exscuted 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 MINI-S3 link.

(¢) ON/OFF data from an input module is taken in by the MINI-S3 link.

Fig. 1.1 ON/OFF Data Communication between the A2C and the Remote 1/0 Modules
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(3) Input/output response time

The data communication response time between the A2C and the
remote 1/O modules is as described below.

(a) To take in an ON/OFF change from the input module, 1 scan at
maximum is required.

(b) When an output ON/OFF is changed by the sequence program, 1
scan at maximum is required to output the change to the output
moduie.

(c) When ON/OFF control of the output moduie is done by ON/OFF 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. INTRODUCTION |

1.1.2 Data communication between the A2CCPU and the remote terminal module
(1) Maximum number of remote terminal modules to be connected

A maximum of 14 remote terminal modules (a maximum of 7 AJ35PTF- 1
R2 RS-232C modules) can be connected to the A2C. (See Section 2.2.)

(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 FROM/TO instruction.

See the ACPU Programming Manual {Common Instructions) for ‘
details of the FROM/TO instruction.

(b) Transmission of designated data by
executing TO instruction

A2C Station : 1
(8) Sequence program execution [ / CPU Vo
0
. Remote
MINI-S3 link Station 19 terminal ‘
1 R - module
X11 i Completion signal
n— |- a1
l{e} —— - e
Station : n Station : 5 (¢} Transmission
of 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.
1) At FROM instruction execution ! Data send request
2) TO instruction : Data sending

{c) The remote terminal module sends the completion signal of data send or receive to the A2C.

(d) The A2C turns ON the complete signal when it received the send/receive complete signal from the remote
terminal module,

Fig. 1.2 Data Communication between the A2C and the Remote Terminal Module

(3) Response time

Communication of 8 data with one FROM/TO instruction requires ap-
proximately 400 msec (when scan time is 100 msec). ‘
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1.2 Fealures
' The A2C has the following features.

(1) Compact size

(a) The A2C has compact outside dimensions : 170 mm (6.69
in) (height) x 100 mm (3.94 in)(width) x 80 mm (3.15 in) (length)

(b) The A2CCPUP21/R21 data link module has compact outside dimen-
sions : 170 mm (6.68 in)(height) x 170 mm {6.69 in}(width) x 80 mm
{(3.15 in)(length).

{c) The A2CI/O module has a short width of 64 mm (2.5 in).

Nﬂ) (sgr:r?n)
< >

A2CCPU A2CCPUP21/R21 A2CI/O module

Fig. 1.3 A2C Outside Dimensions

(2) 512 points of input/output control

The A2C is capable of controlling input/outp;t_‘;t operation at 512 points
. specified between X/Y0 and X/Y1FF, 0 mm (8.69 in)

(3) A maximum of 8K steps can be contained in one program.

With sequence instructions, basic instructions and application instruc-
tions, 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) Data link modules usable as master stations or local stations

The A2CCPUP21/R21 can be used as either a master station or a local
station in the MELSECNET link system.

The A2CCPUP21/R21 cannot be used as the master station for the third
tier.
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MELSEC-A

(5) Cable cocnnection between modules

are used for connection between the A2C and the A2CI1/O module and

Cables designed exclusively for the A2C or twisted-pair shield cables
between the A2C!/O modules. ‘

When the 1/O modules are arranged side by side

A2CI/O module

A2C

JITTITRECITITTIN

< ¢

Cable

When the 1/O modules are arranged apart

A2C _ A2CI/O module A2CI/O module

n

TR

A2CI/O module

v

Twisted-pair cable

Fig. 1.4 Connection of the A2C System



1. INTRODUCTION

(6) Connection with the MINI-S3 link remote I/O modules and remote ter-
minal modules is possibie.

The A2C can be connected with the MINI-S3 link remote 1/O modules,
remote terminal modules. (See Section 2.3.1.)

The A2CI/O modules, MINI-S3 link remote I/O modules, remote terminat
modules can be used together.

A2CCPU |

/ Twisted-pair cable

Remote terminal
module

l A2CI)/O module —I

A2CIO module |

—’ Remote I/O module l—

Fig. 1.5 Use with the MINI-S3 Link Modules

(7) Vertical and horizontal positions and mounting on a flat base are
possible.

The A2C and A2CI/O modules can be installed in three different posi-

' tions.

o Front

B l
| =— | o
o  m— |
1

Horizontal -, Flat base

il

LTI T

—

w
<
o
=
a
o

Fig. 1.6 Installing Positions of the A2C and A2CI/O Modules
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(8) Can be mounted to the DIN rail.

The A2C and A2C1/O modules are usually mounted directly to a control
panet or equipment to be controlled using screws. Using the DIN rait
adapter, however, the A2C modules can be mounted to the DIN rail.

(A clearance of 4 mm (0.16 in) between modules is aobtained when the
DIN adapters are mounted side by side without leaving clearance
between them. (See App. 1.)

HOOK for removing the . DIN rail adapter
module from the DIN A2C A2CI/O module . o

o]

DIN rail

i

|
E [OITATITHT

- — =

Fig. 1.7 A2C and A2CI/O Modules Mounted to the DIN Rail
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1.3 General Terms and Abbreviations

General terms and abbreviations used in this manual are explained below.

(1)

()

)

4)

(5)

A2C

An abbreviation of the A2CCPU general-purpose programmable con-
troller.

In case the A2CCPU should be discriminated from the A2CCPUP21/R21,
A2C is described as A2CCPU or A2CCPUP21/R21.

A2CI/O module

A general term for the following I/O modules which are of the same type
as the A2CCPU.

(a) 32-point input modules
(b} 32-point output modules
{c) 32-point IO modules

See Section 2.3 for type classification of the A2CI/O 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

(c) Digital-analog 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, A6PHP, A6HGP and A7PU.
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(6) Remote /O module

A general term for the following modules.

(a) A2CI/O modules

(b) MINI-S3 link remote /O modules
1) but-of—panel type remote I/O modules
- 2) Compact type remote /O modules
3) AJ72PT35 type link module
4) MELSEC-F series programmable controllers
5) Mitsubishi general-purpose inverters

See Section 2.3 for type classification of A2Cl/O moduies and
applicable MINI-S3 link remote /O modules.

(7 Remote module
A general term for remote I/O modules and remote terminal modules.
{8) Remote terminal module

A general term for the A2C special function modules and the MINI-S3
link remote terminal modules.

See Section 2.3 for type classification of A2C special function modules
and applicable MINI-S3 link remote terminal modules.

1-10
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1.4 Reference Manuals

Refer to the manuals listed below to use the A2C.

(1)

(2)

3)

4)

(5)

(6)

Q)

(8)

©)

ACPU Programming Manual (Fundamentals) : IB(NA)-66249

For details of the programming method, devices, parameters and kind
of program necessary for the programming for the A2C.

ACPU Programming Manual (Common instructions) : IB(NA)-66250

For details of operation by the sequence instructions, common instruc-
tions and application instructions feasible with the A2C.

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

MELSECNET/MINI-S3 Batch Refresh Type Remote /O Module User’s
Manual : IB(NA)-66215

For specifications and handling of the batch refresh type remote I/O
modules.

MELSECNET(Il) Data Link Reference Manual : IB(NA)-66263

For specifications functions, and programming of the MELSECNET(II)
data link system.

AJ35PTF-R2 Type RS-232C Interface Module User’'s Manual : IB(NA)-
66219

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

Special Function Modules Manual

For specifications, handling and programming for special function
modules used.

MELSEC-F Series Programmable Controllers Manual

For specitications, handling and programming for the MELSEC-F series
PCs.

FR-Z200 Series General-Purpose Inverters Manual

For specifications and handling of the FR-Z200 series general-purpose
inverters.

1-11
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MELSEC-A
2. SYSTEM CONFIGURATION

2.1 Overall Configuration

Memeory CPU module
Type | [IKROM | Type (lﬁg‘fl%';ﬁ’)

' *
A2CI/O module

. B-core flat cable ‘
{A2C-005)

DIN adapter

Twisted-pair *
Type | AGDIN2C shield cable

A2C special
_ function module

DIN rail .

MINI-S3 tink 5-core flat cable

remote /O (A2C-005)
module

*8
DI adapter AJ3SPTF-R2 Twisted-pair
AB AS-232C . shield cable

TYPe| piN[]C interface
module

I

{ Power supply
For 24 VDC module
power supply I

Type | AG6PC

General-pur-
pose power

supply

Fig. 2.1 Overall Configuration ‘
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A7PU Cable for Audio
AC30R4 programming h audio # cassette
— cable unit cassette(J-1) racorder
x2
ABWU
P-ROM writer
unit
23 *3
ABHGPE ACO3WU AsWU
handy cable for # P-ROM writer
graphic ABWU unit
programmaer
SW3-HGPAEE
system disk
xd
* AC30R2 -
ASPHPE RS.232C # Printers :
plasma handy bl KePR,
programmer cable KBPRLK,
K7PR,
‘ ATPR,
GT-10,
ral-
SW4GP- SWO-GPPU gﬁ"r:m
GPPAEE user disk printer
system disk
' ad
ABGPPE SWO-FDC
inteiligent cleaning disk
GPP
ACI10MD
. composite q CRT
video cable
EP-ROM

(1) See App. 4 for restrictions for use of *1 4o *5,
(2) See Section 5.3 for specifications of 5-core flat cables and twisted-pair cables *,

(3) A maximum of 7 AJ3SPTF-R2 RS-232C interface modules can be connected.
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2.2 Notes on System Construction

(1) Connection of remote I/O modules and remote terminal modules

A maximum of 64 stations of remote |/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 the AJ35PTF-R2
RS-232C interface module is used, up to 7 modules can be connected.

(a) A68ADC A/D conversion module

(b) A64DAVC D/A conversion module ‘
(c) A64DAIC D/A conversion module

(d) AD61C high speed counter module

(e) AJ3SPTF-R2 RS-232C interface module (no-protocol mode only)

(3) Use of the MINI-S3 link modules

The following restrictions are applied when the MINI-S3 link remote 1/O
modules and remote terminal modules are used.

{a) Twisted-pair data link module :
No restriction is applied.
(b) Optical/twisted-pair data link module :

When twisted-pair shield cables are used, no restriction is ap-
plied. ¢

When an optical data link module is used, use this module to
switch the twisted-pair shield cable data link with the fiber-optic
cable data link.

(c) Optical data link module :

Usable when the optical/twisted-pair data link module is used as
the optical data link module.
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Twisted-pair shield cable Twisted-pair shield cable

' A2CCPU

B A
Twisted-pair shield cable

/

© ® (A) : Twisted-pair data link module
(B) : Opticalftwisted-pair data link module
Optical fiber cable (C) : Optical data link module
' Fig. 2.2 Connection of the MELSECNET/MINI-S3 Modules

(4) Power supply for the A2CI/O module and the A2C special function
modules

The A2CI/O 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 humber 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 when the power is
turned ON.

See Section 4.7 for details of station setting.
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(6) To eliminate incorrect input at the remote /O modules, design the A2C
system considering the following.

(&) Measures on turning ON and OFF the power ‘

1) When turning ON the power, turn ON the remote IO modules
first, and then, turn ON the A2C. Or, turn ON the A2C and the
remote !/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 IfO modules indicates the following.

(1) /O module power supply : Power supplied to the {/O module power supply is converted to
5 VDC inside the system and used in the internal circuit of the IO 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.

A2CIfO Module User's Manual
{b) Measures against momentary power failure for the /O module

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

1) Cause for incorrect input due to momentary power failure ‘

The 1/O module hardware converts the IfO module power supply
{24 VDC) to 5 VDC inside the module,

If momentary power failure occurs in the 1/O module, incorrect
input occurs if I/O refresh is executed within duration (A) shown
below because : (Time from occurrence of external power supply
OFF to turning OFF of internal 5VDC) > (ON to OFF response

time of input module). .
External supply 24 VDC ON (A
{for IfO module power supply b OFF
and input external power supply)
ON
Inside 5VDC OFF
ON

Input (Xn
put (Xn) OFF

._.i

When the input external power supply is turned off,
input (Xn) turns off after the ON-OFF response time
of the input module,
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2) Prevention of incorrect input

Connect the A2C, AB6PC, stabilized power supply and AC input
to one same power supply.

A2CCPU
Twisted-pair cable

When
DG input IfO module
Is used Stabilized

power supply /O module

_______________ 24VDhC power supply
ABBPC
Input external
power supply
A2CCPU
Twisted-pair cable

When AC
input is 1/O meodule
used Stabilized

power supply /0 module

_________________ 24 VDC ower su
AB6PC P PRYy
| Input external
power supply

Fig. 2.3 Power Supply Wiring Example
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(7) Iftwo or more I/O moduies 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.

@‘ Stabilized
| power supply hi+1l2 / 12

I 2

1O module 1 IO module 2

Vi : Voltage drop between stabilized power supply and I/Q module 1
Vz : Voltage drop between IfO module 1 and IfO module 2

R1 : Resistance between stabilized power supply and I/O module 1
Rz : Resistance between /O module 1 and O module 2

It : Current consumption of I/O module 1

iz : Current consumption of IO module 2

|Voltage drop calculation|

Vi=Rix(h +12)

Va2=Rzxl2

[Recelvtng port voltage of I/O module|

(Receiving port voltage of I/O module 1)

= (Voltage of stabilized power supply) - Vi1
(Receiving port voltage of I/O module 2)

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

An /O module can be connected if the receiving port voltage of /0 module
is higher than the rated voitage of the I/O module tc be used,
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In this section, the 1/O 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 [/O modules and remote terminal modules which can be con-
nected to the A2CCPU are listed in Table 2.1.

Table 2,1 Remote I/O Modules and Remote Terminal Modules Operable with the A2C

12/24 VDC, 32 points

Power Current
Con-
Occupled |Occupled] Con- Applica-
Module Type Description Stations | Points [sumption ’:T‘rgg“ tion Remarks
(VA)
(A}
Program capacity : Maximum 8K
steps
/O points : 512 points
A2C T : 256 points, C : 256 points, Built-in
CPU meoedule CPU D : 1024 points, M,L,S : 2048 points | — — 110 — o powaer
User memory area : 32K bytes supply
(Program area : 8K steps
Comment and file registers : 12K
bytas)
4K
AROM For 2K steps
EP-ROM & For 6K steps — — — — (] *
ROM
16K
ROM For 8K steps
IfO module ABE Input : 100/200 VAC _ _ 110 _ o
power supply |PC Output : 24 VDC, 0.6 A
AX AC Input module 0.056
C  1100-120 VAC, 32 points
DC input module {sink foading)
Ul module 12/24 , 32 points tions points
DC input module
AX {source/sink loading)
sic 0.100

(1) Symbols o, A and x in the “Application” column indicate applicability of module as follows.

o : 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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Table 2.1 Remote I/O Modules and Remote Terminal Modules Operable with the A2C

(Continued)
Power c‘u;.r:m
Occupled|Occupied| Con- - | Applica-
Module Type Description Stations | Points |sumption sumption tion Remarks
24vVDC
(VA) )
Transistor sink output module
AY (sink loading)
51C 0.09
12/24 VDC, 0.3 A, 32 points
AY Triac output module
.18
U 2C  1100-240 VAC, 0.3 A, 32 points
) Output 4 sta- 32 _ °
module Relay output module tions points
module AY
13C {24 VDC, 0.5A 110 VAC, 0.5A, 0.083
32 points
Transistor output module
AY {source type) ‘
a1c 0.055
24 VDC, 0.5A 32 points
AC input, relay output module
AX
10Y input : 100-120V, 16 points 0.074
10C Qutput : 24 VDC, 0.5 A, 110 VAC,
0.5 A, 16 points
DC sink input, relay output module
40X Input ?,224 VDtC (sink loading} 0.118
100 points
Output : 4 VDG, 0.5 A, 100 VAC,
0.5 A, 16 points
930 VO com- 4sta- | 32 o
posite DC sink input, transistor sink tions points | —
module | module output modul’e
AX
a0y Input : 12/24 VDC (sink loading) 0.072
50C 16 points
Output : 12/24 VDC (sink loading)
0.3 A, 16 points
AC input, triac output module
x «
10Y Input : 100-120 VAC, 16 points 0.074
22C Output : 100-240 VAC, 0.3 A,
16 points
ASDIN ° For
DIN '€ lused to mount to DIN rail _ _ _ _ Azclio
adapter ASDIN (optional) For
2C ° A2CCPUY

(1) Symbols o, A and x in the “Application” column indicate applicability of module as follows.
o : Applicable.
A : Applicable with restrictions. (See Section 2.2.)
% : 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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Table 2.1 Remote |/O Modules and Remote Terminal Modules Operable with the A2C
{Continued)
MINI-S3 Link Cur-
Power | rent
Opti- Oc- Oc- Con- | Con-
Module optl- Twis-| cal/ | Type Descripticn cupled | cupied | sump- | sump- | plica- | Remaris
cal ted- | twis- Stations| Points | tion tion tion
pair | ted- (VA) |2avDC
pair A
AC input module
vyl 0.04
100-120 VAC, 8 points
AJ3SP DC input module (sink ioading) 0.04
+H8D 145124 VDC, 8 points
Contact output module
AJ35P 0.13
JER [24VDC, 2 A, 240 VAC, 2 A, )
8 points
Transistor cutput
AJ3SP medule (sink loading) 0.08
+8T1 |42/24 VDG, 0.1 Alpoint,
MINI- 8 peoints
S8 | outot
remote I- Transistor output 1 sta- |8 _ A
/o] pane @ AJa5P module {sink loading) tion |points
module| YP® e 0.03
12/24 VDC, 0.5 A/point,
8 points
Transistor output
AJ3SP module (sink loading) 0.065
+8T3 | 42/24 vDG, 2 Afpoint,
8 points
Triac output module
AJ35P 0.065
J-831 |100/240 VAC, 0.6 A/point, '
8 points
Triac output module
AJ35P 0.08
J852 |100/240 VAC, 2 Afpoint, :
. 8 points

Symbols o, A and x in the "Application” column indicate applicability of module as follows.

]

X

. Applicable.

: Not applicable.

A 1 Applicable with restrictions, (See Section 2.2.)
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Table 2.1 Remote I/O Modules and Remote Terminal Modules Operable with the A2C
{Continued)

MINI-S3 Link
Power CUCrrent
! Opti- Oc- Oc- | Con- sum Ap-
Module Opti- Twis-( cal/ | Type Description cupled | cupled | sump- tionp- plica- | Remarks
) | 1ed- |twis- Stations| Points | tion |, | tion
pair | ted- (vVa) 73
pair
AJST AC input module 0.08
HBA  (400-120 VAC, 8 points
DC input module
AJ35ET | (sink loading)
J-an 0.05
12/24 VDC, 8 points
Contact output medule
AJ3ST 0.13
JBR |24 VDC, 2 A, 240 VAC, 2 A, )
8 points
Transistor output module
AJ3ST (sink lcading)
0.09
MINL Y81 | 12/24 VDC, 0.1 Afpoint,
a3 Outof- 8 points
1 sta- |8
remote | panel ° Transistor output module tion |points| — a
o |vpe (sink loadin
module AJ3ST 9 o
J8T2 . 0.03
12/24 VDC, 0.5 A/point,
8 points
Transistor output module
AJ35T | (sink leading)
J8T2 0.065
12/24 VDC, 2 A/point, 8 points
Triac cutput module
AJ3ST
1881 [100/240 VAC, 0.6 Alpoint, 0.065
8 points
Triac output moedule
AJ3ST 0.09
J852 [ 100/240 VAC, 2 A/point, '
8 points

Symbols o, A and X in the "Application® column indicate applicability of module as follows,
o : Applicable.
A : Applicable with restrictions. (See Section 2.2))
¥ : Not applicable,
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Table 2.1 Remote I/O Modules and Remote Terminal Modules Operable with the A2C

(Continued)
MINI-S3 Link Currert
Power Con-
Opti- Cc- Oc- | Con- | Ap-
Module (- .. Twis-| cal/ | Type Description cupied [cupied | sump- 'ﬂw plica- [Remarks
P ted- {twis- Stations| Points | tion tion
cal 24VDC
pair |ted- (VA) @)
pair
AJ35 | AC input module
PTF- 0.11
32A 100-120 VAC, 32 points
Al35 | DC input module (sink loading)
PTF- 0.11
32D 12/24 VDC, 32 points
AJ35 | Contact output module
PTF- 0.12
24R 24VDC, 2 A, 240 VAC, 2 A, 24 points
' AJ3S Triac output module
EISF' 100/240 VAC, 0.6 A/point, 0.20
24 points
A IS Transistor output
ETE- module {sink loading) ' 0.13
24T | 12/24VDC, 0.5 Alpoint, 24 points
AC input contact output
AL module
g'n Input : 100-120 V, 16 points 0.12
MINI- Qutput: 24 VDC, 2 A, 240 VAC,
83 2 A, 12 points
remota Co;'o- 4sta- |32 _
o P& ° AC input, triac output module tions | points °
moduld YP® AJ35
PTF- | Input : 100-120 VAC, 16 points 0.14
28AS | Output: 100-240 VAC, 0.6 A/
point, 12 points
DC input, contact
output moduile
AJ35
PTF- | Input : Sink loading, 0.12
. 28DR 12/24 VDC, 16 points
Output: 24 VDC, 2 A, 240 VAC,
2 A, 12 points
DC input, triac output medule
QJTFS? Input : Sink loading, 0.15
2808 12/24 VDC, 16 points ‘
Output: 100-240 VAC, 0.6 A/
peoint, 12 peints
DC input, transister
output module
A5 | Input : 12124 VDO 011
280T (sink loading) 16 points ‘
Qutput: 12/24 VDC
{sink loading)
0.5 Afpoint, 12 points
‘ Symbols o, A and x in the “Application” column indicate applicability of module as follows.
o : Applicable.

A : Appticable with restrictions. (See Section 2.2.)
x : Not applicable.
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Table 2.1 Remote I/O Modules and Remote Terminal Modules Operable with the A2C
(Continued)
MINI-$3 Link
Power mc;':ﬂ
: ) Opti- ) Oc- Oc- [ Con- | o Ap-
Module [ . Twis-| cal/ | Type Description cupled | cupled | sump- ﬂ:""" plica- |Remarks
' c':l ted- |twis- Stations| Points | tion 24VDC tion
pair | ted- (VA) @A)
pair
AC input contact
Alas | output module
g;:h Input : 100-120 V, 32 points 0.15
Output: 24 VDC, 2 A, 240 VAC,
2 A, 24 points
AC input, triac output module
AJ35
PTF- | Input : 100-120 VAC, 32 points 0,23
56AS | Output: 100-240 VAC, 0.6 Af
peint, 24 points
DC input, contact ‘
output module
AJ35
c PTF- | Input : Sink loading, ) 0.15
56DR 12/24 VDC, 32 points  |8sta |64 _
pact Output: 24 VDG, 2 A, 240 VAC, [tions | points
type 2 A, 24 points
MiN-
3 DC input, triac output module
remok
Yo ° g.?_.s Input : Sink loading, 0.23 °
module 5608 12/24 VDC, 32 points -
Output ; 100-240 VAC, 0.6 A/
point, 24 points
DC input, transistor
output moduie
5,‘1’.25 Input : 12/24 VDC 0.16
SGD:I' (sink loading) 32 points :
Output: 12/24 VDC
(sink loading)
0.5 A/point, 24 points
Used when the building block
type I/O meodule is used as the ‘
Deta remote /O module.
ik % & Max. of I/O modules : 8 : i;e — —
o Max. /O points : 128
e Occupied stations : 4, 8, 12,
16 (selectable)

Symbols o, A and x in the “Application” column indicate applicability of module as follows.
o : Applicable.
A ! Applicable with restrictions. (See Section 2.2.)

x : Not applicable.
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Table 2.1 Remote I/O Modules and Remote Terminal Modules Operable with the A2C

(Continued)
MINI-S3 Link p Cuent
ower | "
Opti- Oc- Oc- | Con- Ap-
Module o “-Twls- cal/ | Type Description cupled | cupied | sump- s:r:np- plica- [Remarks
c'::I ted- |twis- Stations; Points | tion 2avDC tion
air | ted- VA,
P b VA [Ty
AD 268 8 channels, 12-bit analog
corversion ADC input (4 to 20 m A/Oto =10 0.3
module V) 12-bit digitat output
264 4 channels, Con-
DAVC 12-bit digital input 0.23 forms to
D/A Analeg output O to 10V the
converter 4sta- |32 Mitsu-
module ¢ ags | 4 channels, tons |points | e bishi
DAIC 12-bit digital input 0.34 Stand-
Analog output 4 - 20 mA ard
Remote 8 ovp Protocol
mb High 2 channels, binary 24 bits, )
* speed AD61C} 1/2 phase input, 0.15
counter reversible counter, 50 :
medule kpps
No-
m Cennecting protocol °
module module for
(opt o AJ35P | external devices Bar 4ste- |32 _ 0.20
MFE stadt :“"_ TF-R2 | of RS-232C code |tions [points : X
ir data interface reader
:_:a;( spacifications
ink) D plse x
For con- ° F-16 A
necting NP Used for connecting osta |16
MELSEC- MELSEC-F series PCs to tion s | *q
F sofies o F16 | the A2C. s | o
Inter- PCs NT
face
For con-
madule necting Used for connecting the
FRZ200 | FR- Mitsubishi FR-Z200 series |4sta- 32 _ * A
general ZDL general-purpose inverters | tions s
poi
purpose to the A2C.
inverters

m Symbels o, A and x in the “Application” column indicate applicability of module as
follows.
o : Applicable.
A ; Applicable with restrictions. (See Section 2.2))
x . Not applicable.

(2)*1 ;For current consumption, see the manuals of interface modules.
(3)*2 :A maximum of 14 remote terminal moedules can be used.

A maximum of 7 RS-232C interface modules can be used.
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2.3.2 Peripheral devices
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Table 2.2 List of Peripheral Devices

Unit Description Type Remarks
® Consists of the following models :
Type Remarks
& Programming unit with CRT
ASGPPE e Equipped with ROM writer, FDD and printer
interface functicons.
Intelligent ABGPPE-
aPp SET SWI ]GP-GPPAEE | A series system disk
Programming
unit with CRT SW[ ]GP-GPPKEE | K series system disk
SW0-GPPU User disk (3.5 inch, formatted)
Cable for connection of CPU and ABGPPE
AC30R4 3 m/9.84 ft length
c it . . .
Vigr:é:osl e AC10MD :T:rl'e tff'(:r connection of GPP and expanded monitor display. 1 m/3.28
cable gth.
¢ Consists of the following models :
Type Remarks
® Programming unit with LCD
ASHGPE ® Equipped with FDD, printer interface and
. Handy memorty card interface functions.
Programming raphic ASHGPE-
unit with LCD }g:rozramrner SET *2 SWI[ JGP-HGPAEE | A series system disk
SW[ ]GP-HGPKEE | K series system disk
SWO-GPPU User disk {3.5 inch, fermatted)
Cable for connection of CPU and AGHGPE
AC30R4 3 m/9.84 ft length
® Consists of the following models :
Type Remarks
© Programming unit with plasma display
. AGPHPE ® Equipped with FDD, printer interface and
Prt_:gre_lmmlng Plasma memory card interface functions.
unit with handy ABPH];'E-
5::;::; programmer SET * SW[ ]GP-HGPAEE | A series system disk

SWI ]GP-HGPKEE

K series system disk

SWO-GPPU

User disk (3.5 inch, formatted)

AC30R4

Cable for connection of CPU and AGPHPE
3 m/9.84 ft length
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Table 2.2 List of Peripheral Devices (Continued)

Unit Description Type Remarks

AC30R4 Cable for connection of CPU and 3 m/9.84 ft length

ABGPP/ABHGP/A6PHP 30 m/98.4 ft length

RS-422

Commen to cable AC300R4
programming
unit with CRT User disk SWO-GPPU | User disk {3.5 inch, formatted) for storing programs
and LCD

gi'::‘"‘"g SWO-FDC | Cleaning disk for disk drive

¢ Connected to the CPU directly of via cable to read and write
Programming JR— programs. Equipped with MT function.
unit ® The A7PU is supplied with a cable for connection of the A7PU and

Programming sudio cassette recorder.

unit
RS-422 AC30R4 3 m/9.84 ft length
b Cable for connection of CPU and A7PU.
cable AC300R4 30 m/98.4 ft length
# Used to store programs onto ROM and read programs from ROM to
P-BOM . ABWU 5 the CPU.
writer unit
P-ROM writer ¢ Connection by RS-422 cable
unit
AS-422 AC30R4 3 m/9.84 ft length
cable Cable for ¢connection of CPU and A6WU.,
AC300R4 30 m/98.4 ft langth

POINTI

(1) *':  Use the SW4GP-GPPA system disk upgraded for the A2C.

If SW[ ]JGPPA or SW3GP-GPPA is used, operate the A6GPP
following the cautions given in App. 4.

(2) **:  The system disk is not upgraded for the A2C. If SW[ JHGPA is
used, operate the A6HGP 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 A6PHP following the cautions
given in App. 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 A6WU upgraded for the A2C. (Versions “E” and later
are applicable to the A2C.) Those EP-ROMs written by the
ABWU of versions “D” and older cannot be installed to the A2C.

(Only one ROM can be installed in A2C. However, the A6WU
regards the A2C as “A2", and if writing to the EP-ROM is at-
tempted, the ROM is divided to the "even” and “odd” numbered
address areas.)
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3. GENERAL SPECIFICATIONS

Table 3.1 shows the common specification of various modules used.

Table 3.1 General Specifications

SEC-A

Hem

Specitication

Operating
ambient
temperature

0 to 55°C

Storage ambient
temperature

-20 to 75°C

Operating
ambient humidity

10 to 90% RH, non-condensing

Storage ambient

10 to 90% RH, non-condensing

humidity
Frequency Acceleration Amplitude Sweep Count
Vibration Conforms to 0.075 mm
resistance *JIS C 0911 1010 55Hz - (0.003 in) 10 times
*{1 octave/minute)
55 to 150 Hz 19 —

Shock resistance

Ceonforms to JIS C 9012 (10 g x 3 times in 3 directions)

Noise durability

By noise simulator of 1500 Vpp noise veoltage, 1 us noise width and 25 to 60 Hz noise frequency

5:?;::;2:; 1500 VAC for 1 minute across AC externals and ground

500 VAC for 1 minute across DC external terminals and ground
voltage
Insulation 5 MQ of larger by 400 VDC insulation resistance tester across
resistance AC external terminals and ground
Grounding Class 3 grounding : grounding is not required when it is impossible
Operating . -
ambient Free of corrosive gases. Dust should be minimal.

Cooling method

Self-cooling

{1) 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,

(2) Since a varistor is provided between AC and LG, do not apply a voltage of 400 V or higher
between AC and LG.

(3) Disconnect grounding of FG and LG before applying the maximum allowable voltage to the
ABBPC. Do not connect leads to FG and LG when applying the maximum allowable voltage
since thoy are sherted in the module.

Note : * JIS : Japanese Industrial Standard
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4. A2CCPU
4.1 Performance

(1) Performance specifications

Table 4.1 List of Performance

item

Performance

Control system

Repeated operation (using stored program)

11O control method

Refresh mode

Programming language

Language dedicated to sequence control (Combined use of relay symbol
type and logic symbolic language)

_Sequenf:e 25
instruction
Number of Basic 131
instructions instruction
{\pplica‘tion 97
instruction
Processing speed 1.25
{sequence instruction) {u sec/step) ’
11O points 512
Watch dog timer (WDT) (msec) 10 to 2000

Memeory capacity #1

32 K byte built-in RAM for user

Program capacity

Max. 16K (8K step)

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

The number of Ms + Ls + Ss = 2048

1048 (L1000 to 2047) (sot in parametars)

Latch relay (L) {point)

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

Link relay (B) (point) 1024 (BO to 3FF)

Nu.mber of 256
points
100 msec timer : setting time 0.1 to 3276.7sec (TO to 199) Setin
Timer M 10 timer : setting time 0.01 to 327.67sec (T200 to 255) | Farameters
Specifications msec timer : setting time O, 67sec ( [ )
Device 100 msec retentive timer : depending on setting

(setling time 0.1 to 3276.7sec)

Number of points | 256

Counter (C)

Specifications | Setting range 1 to 32767 (CO to 255)

Data register (D} (points) 1024 (DO to 1023)

Link register (W) {points) 1024 (WO to 3FF)

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

index register (V, Z) (points) Max. 4096 (RO to 4085)

Nesting (N) (points) 6§(NOto7)

#1 . Total memory capacity for parameters, T/C set values, program capacity, fite registers,
comment points, sampling trace and status latch. See Section 4.4 for memory capacity
calculation.
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Table 4.1 List of Performance (Continued)

Performance

Pointer (P) (points)

256 (PO to 255)

Device| Special relay (M) (points)

256 (M000 to 9255)

Special register (D) (points)

256 (D000 to 9255)

Comment (points) *2

Max. 1600 (Specify in batches of 64 points)

Self-diagnostic functions

Watch dog error monitor (watch dog timer 200 msec), Memory error
detection, CPU error detection, IO error detection, battery error detection,
ote. :

Operation mode at the time of error

STOP/CONTINUE

STOP -+ RUN output mode

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

Input power

-15%

100 to 120 VAC/200 to 240 VAC +10%

(85 to 132 VAC/170 to 264 VAC)

Input frequency

50/60 Hz + 3 Hz

Maximum
input apparent

A2C internal power power

supply

110 VA or less

Input current

20 AP/20 AP or less

Efficiency

65% or over

Allowable
momentary
power failure

20 msec or less

Weight kg (Ib)

A2CCPU 1.1 (2.41)
A2CCPUP21 : 1.5 (3.28)
A2CCPUR21 1.5 (3.28)

*2. With GPP/PHP/HGP, comments up to 4032 peints can be used. Note that the maximum
of storage capacity of the A2C is 1600 points.
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(2) Data link module performance specifications

Table 4.2 Data Link Module Performance Specifications

Optical Data Link Coaxial Data Link

A2CCPUP21 A2CCPUR21

Maximum number of |/O points

s12

Max. number of Input (X) 512 points (64 bytes)
usable link
points per station | Qutput (Y) 512 points {64 bytes)

Max. number of | Link relay (B)

1024 (1/8 byte/point, 128 bytes)

fink points in

1 system Link register {W)

1024 {2 bytes/points, 2048 bytes)

Max. nhumber of link points in 1 station

Y + B+ W < 1024 bytes

Allowable momentary power failure time

Within 20 msec

Communication speed

1.25 MBFS

Communication method

Half dupiex bit serial method

Synchronous method

Frame synchronous method

Transmission path method

Duplex loop method

Overall loop distance Lk

Max. 10 km {32810 ft)
{1 km (3281 #) station interval)

Max. 10 km (32810 ft)
(500 m (1640.5 ft) station interval)

Number of connected stations

Max. 65 units/loop {1 master station, 64 local/remote I/O stations})

Demodulation method

CMI method

Transmission format

Conforms to HDLC (frame method}

Error control system

Retry due to CRC {generating polynomial X'® + X'2 + X% + 1) and time over

RAS function

Loopback function due to error detection and cable breakage,
diagnostic function such as host link line

Connector

2-core optical connector plug
(CA9003)

BNC-P-5, BNC-P-3-NI (DDK)

equivalent

Cable used

$1-200/250 3C-2v, 5C-2V equivalent

*'  The overall loop distance is the distance from the sending port of the master station to
the receiving port of the master station via slave stations. The maximum loop distance is
10 km (32,810 f) in both optical and coaxial cable loop.

Overall loop distance
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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 A2C reads the required program sequentially from the user program
area and performs the repeated operation processing in order of step 0 to
the [END](FEND) instruction.

(1) Stored program system

Sequentially reads and operates the program stored in the user pro-
gram area.

(2) Scanning

Operates the program in order of step numbers from step 0 to the

[END](FEND). ‘
Step number Sequence program

0 LD X000 —

1 OR Y010

2 ANI X001

3 ouT Y010
]

s to X

END

Fig. 4.1 Sequence Program Operation Processing

4.1.2 [nitlal processing

Initial processing initiates the sequence program operation processing. The
following initial processing is executed when the A2C is turned ON or reset
by the RUN key switch.

Initial processing time is 2 to 3 seconds though it varies with system con- ‘
figuration,

(1) /O modules initialization

Resets and initializes the I/O modules.
(2) Data memory clear

Ciears the data memory which is not latched by the peripheral.
(3) Link parameter setting

In the case of a MELSECNET link station, link parameter data is set to
¢ a data link module before starting data link.
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{4) Self-diagnosis

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

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

(1) CPU error check
Checks battery power, etc.. See Section 4.3.1 for details.
(2) Timer/counter 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 END execution)

(4) Operation state check

' Checks operation state of the A2C and switches to the RUN, STOP or
PAUSE state. For transition processing to the RUN, STOP and PAUSE
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 D9020) is
reached.

(6) Link refresh processing

After receiving a link refresh request signal from the MELSECNET data
link, link refresh processing is executed.

The A2CCPUP21/R21 can set link refresh enable/disable by M9053 and
DI/E! instructions.
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4.1.4 Timer processing and accuracy

time increases. Three kinds of timers are provided; 100 msec timer, 10 msec

The A2C uses up-timing timers which increase present value as measuring '
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 END (of FEND)
instruction and the timer contacts close after the timer has timed out.

(a) 100 msec and 10 msec 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) 100 msec 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) RST T[] instruction executed

When the timer is reset by the RST T[ ] instruction, the present value is ‘
reset to 0 and the timer contacts open. The retentive timers retain their
present value and contact status, and are reset using the RST T] ]
instruction,.
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(3) OUT T[] jumped

If the OUT T[ ] instruction is jumped after the timer has started timing,
it continues to time. The contacts are closed when the timer times out.

0 END 0 END [}
| IO o

Timer present value updated
Timer contact status updated

Fig. 4.2 Timer Processing

)

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 {(Fundamentals).
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4.1.5 Counter processing and maximum counting speed

The A2C uses up-timing counters which increase their present values onthe
leading edge of an input signali.

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 QUT C[ ] instruction. The
counter present value is updated on the leading edge of the coil signal
after the END (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,

(2) RST C[ ] instruction executed

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

0 END 0 END .0

| NN Lnan—

| | | | |
Counter present value updated ‘
Counter contact status updated

Fig. 4.3 Counter Processing

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. ‘

Maximum counting speed Cmax = 1_35 X % (times/sec)

where, n = duty (%)}

Duty is the ratio of the input signal’s on time to off time as a percentage.

ON o —
Count input signal

OFF Ti T2
_ .1
HT1 = T2 n = 7573 X 100 (%)
T2
Tt > T2 N = yars X 100 (%)
ts : Program scan time {sec)
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4.1.6 Operation processing at momentary power fallure
The A2C detects momentary power failure when the input line voltage to the
power supply module falls below the defined range.

The A2C performs two different kinds of operation processing depending on
the length of momentary power failure time across 20 msec allowable value.

(1) Momentary power failure within 20 msec
(a) The operation processing is stopped with the cutput retained.
(b) The operation processing resumed where normal status is restored.

(c) The watch dog timer (WDT) keeps timing while the operationis ata
stop. Forinstance, if the WDT and scan time settings are 200 msec

and 190 msec respectively, an momentary power failure of 20 msec
will result is a WDT error.

Power recovery
(Sequence pregram continues.)

END o END © END o
—
L. END | [ Sequence

Momentary power failure occurs.

processing The A2C stops program
operation. operation
WDT timing

Flg. 4.4 Momentary Power Failure within 20 msec

(2) Momentary power failure over 20 msec

The A2C is reset. The A2C performs the initial start processing as it
does when it is turned on or reset by the RUN key switch operation.

Momentary power failure occurs. Power failure (initial start)

END ) 0 END o

— 4

(_.eND processing Sequence
Initial program

. operation
processing

The A2C stops operation.

Fig. 4.5 Momentary Power Fallure over 20 msec
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4.1.7 Scantime
- (1) Scantime-

Scan time is the period in which PC one scan [0 to END (FEND)] is

executed.
| Scan time |
r 1
END 0 END 0
—
—

t____. Sequence program

 Processing of counters and timers
L Self-diagnosis check

Fig. 4.6 Scan Time

(2) Scan time confirmation

The A2CCPU counts the scan time between an END (FEND) instruction
to the next END (FEND) instruction and registers the counted scan time
in special registers D9017 to D9019.

(a) Special register data (D9017 to D9019)
e D9017 : The minimum scan time
¢ D9018 : Present scan time
#Dg019 : The maximum scan time

(b) Accuracy of scan time

The accurate to scan time counted by the programmable controller
is accurate to =10 msec.

Therefore, if the data in D9017 to D9019 is 5, actual scan time isin
-the range of 40 to 60 msec.

{(c) The datain D9017 to D9019 is not cleared when the WDT instruction
is executed; the scan time between an END (FEND) instruction and
the next END (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 msee : 10 msec is displayed
* Scan time of 10 to 30 msec : 20 msec 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 Section 4.2.1.
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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 msec.

This setting can be changed to between 10 and 2000 msec (in intervals
of 10 msec) using a parameter.

(2) Watch dog timer operation

(a) The watch dog timer is reset after the execution of the END instruc-
tion 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) The A2C stops communication with a remote module.*

However, sequence program operation continues though the
RUN key switch is set for STOP because switching from RUN to
STOP is to be done after the execution of the END instruction.

2) The A2CCPU can be monitored with a peripheral,

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

3) Error code “25" is stored in D9008,
(b) END instruction executed after the watch dog timer setting expires
1) The A2C stops communication with a remote module.*

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

2) After the execution of the END instruction, the A2CCPU can
communicate with a peripheral.

3) After the execution of the END instruction, error code “25* is
stored in D9008.

4) The scan time required until the execution of the END instruction
is stored in D9019 and D9018.
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WDT error occurs if the
_ WDT counter value exceeds
the setting

Scan time (WDT counting value)

Sequence program operat{on

[ 1
END processing time

END 0 END 0 END

— J— -

I_ WDT reset (WDLT is reset
when END is executed)

Fig. 4.7 Resetting Watch Dog Timer

(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 : 0 to 2000 msec

(c) Resetthe watch dog timer with the WDT instruction in the sequence
program.

The watch dog timer is reset at the time the WDT instruction is
executed and it begins counting again from “0°.

Note that the scan time values registered in D9017 to DS019 are not
reset when the WDT instruction is executed.

POINT|

(1) The watch dog timer setting must be as indicated below if constant
scan (see Section 4.2.1) is set.

Constant scan setting + 10 msec < Watch dog timer setting

(2) When the A2C stops communication with a remote terminal module,
the output state of the remote module is as follows :

(a) A2C 1/O module . all turns OFF

(b) Remote i/O module for MINI-S3 : depends on EC mode setting
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(1) *: An infinite loop may be caused if a program execution sequence is jumped to a smaller
step number because of a CJ instruction.

Example :

X0
PO An infinite loop is caused if there is no jump in-
! struction calling for a jump to a step beyond
step CJ PO to between point PO and stap CJ

1
I
X0 PO, thereby precluding the execution of the
m END instruction.

(1) Data stored in special registers D9017 to 9019

a) D9017 : Smallest value of scan time
b) D2018 : Present value of scan time

c) D9019 : Largest value of scan time
4.1.9 RUN, STOP, PAUSE operation processing

The A2CCPU operates in one of the following three states :
(a) RUN state

The PC CPU operates the sequence program repeatedly from step
to the END (FEND) instruction.

(b) STOP state

All outputs (Y) are turned off and sequence program operation is
not executed.

{c) PAUSE state

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

The PC CPU’s operation processing in each operation state is
described below.
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(1) Operation processing in RUN state

(@) The RUN state indicates the state in which the PC CPU operates a
sequence program repeatedly from step 0 to the END (FEND)
instruction.

(b) The output status of the outputs (Y) at the entry to the RUN state
varies according to the “STOP -+ RUN output” mode set with a
parameter,

1) Output of operation state before STOP

After the outputs (Y) saved before the entry to the STOP 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 sequence program operation
after the changing the switch from STOP to RUN varies according
to the system configuration; it is usually between 1 and 3
seconds.

(c) In the RUN state, the processing illustrated in Fig. 4.8 is repeated
until the operation state is changed from RUN to STOP or PAUSE.

Is the output
mode at STOP-to-RUN
switch before
operation?

NO (After 1 scan)}

YES (Before operation)

The status of the outputs (Y)
which have been saved
before entering the STOP
state is set to the device area.
T

1

1O modules are refreshed
N

)
Sequence program operation
processing

Step 0
to
END (FEND) instruction

|
END processing

l

Operation state check
|

Fig. 4.8 RUN Operation Processing

For details on individual precessing in Fig. 4.8, refer to Section 4.1.1 to Section 4.1.3.
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(2) STOP operation processing

(a) The STOP state indicates the state in which sequence program
operation has been stopped using the RUN switch or the remote
STOP switch.

(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.

(c) Inthe STOP state, the processing illustrated in Fig. 4.9 is repeated
until the operation state is changed from STOP to RUN or PAUSE.

( STOP )

l

Output state is saved and all
outputs are turned off

4

1

1O modules are refreshed

CPU error check

Operation state check

Fig. 4.9 STOP Operation Processing

(1) To set the PC CPU in the stop state, use one of the following methods :
a) RUN switch
b) Remote STOP contact
&) Peripheral device } For details, refer to 4,2,3.
d) STOP command :

For details on individual processing, refer to the ACPU Programming Manual (commen
instructions).
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(3) PAUSE operation processing

{a) The PAUSE state indicates the state in which sequence operation
processing is stopped by the remote PAUSE signal. The status of
the outputs (Y) and the data memory are retained.

{b) In the PAUSE state, the processing illustrated in Fig. 4.10 is

repeated until the operation state is changed from PAUSE to RUN
or STOP.

1/O modules refreshed

CPU error check

Operation state check

Fig. 4.10 PAUSE Operation Processing

To set the PC CPU in the pause state, use one of the following methods :

a) Remote PAUSE contact

b) Peripheral device

For details, refer to Section 4.2.4.
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(4) The relationship between the A2CCPU operation state and operation
processing is indicated in Table 4.3.

Table 4.3 A2C Operation Processing

A2C Operation Sequence Program Data Memory
Processin External Output
A2C Sizte 9 Operation P (M, L, S, T, C, D)
Output status is saved by the OS | Status at the time of STOP is
RUN - STOP Stopped and all outputs switched off. retained.
Depends on the STOP - RUN Operation is resumed in the status
STOP = RUN Started output mede set in the parameter. | at the time of STOP.
RUN -» PAUSE Stopped Output status is retained. Stat_us at the time of PAUSE is
retained.
Operation resumes in the PAUSE | Operation resumes in the status at
PAUSE + RUN Started output status. the time of PAUSE.
(5) Processing while sequence program operation processing is stopped
is indicated in Table 4.4.
Table 4.4 Processing During Program Operation Stop
Processing Timer/ Constant
Counter
CPU Error Prosent Pro?:z::mg Link Sampling Operation
I/0 Refresh Check Value and (with Refresh Trace State Check
Contact Processing | Processing
constant
Status scan set)
A2C State Update
RUN (END Executed Executed Executed Executed Enable Executed Executed
processing)
STOP Executed Executed — — Enable - Executed
PAUSE Executed Executed — — Enable -_ Executed
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4.2 Functions

Functions of the CPU module are listed in Table 4.5.

Table 4.5 List of Functions

ERROR LED

Funection Description Refer to :
® Execute the sequence program at the predetermined intervals inde-
Constant scan pendently of the scan time. Section 4.2.1
¢ Setting allowed between 10 and 2000 msec,
® Retains device data if the PC is switched off or reset or momentary
Latch (pow.ar failure power failure occurs 20 msec of longer. Section 4.2.2
compensation)} .
oL, B T, C, D and W can be latched.
# Allows remote run/stop from externat device (e.g. peripheral .
Remote RUN/STOP external input, computer) with RUN/STOP switch in RUN po.-;ition. Section 4.2.3
@ Stops operation with output (Y) status retained.
Pause ¢ Pause function may be switched on by any of the following ways : Section 4.2.4
¢ Remote pause contact
® Peripheral
® Stores all device data in the status latch area in the A2C when the
Status latch status latch condition is switched on. Section 4.2.5
@ The stored data can be monitered by the peripheral. '
® Samples the specified device operating status at predetermined
intervals and stores the sampling result in the sampling trace area in
Sampling trace the A2C. Section 4.2.6
® The stored data can be menitored by the peripheral,
. & Allows the device {Y, M, L, 8, F, B) used with the OUT instruction to
Offline switch be disconnected from the sequence program operation processing, Section 4.2.7
Priority setting ® Sets on/off of the ERROR LED in the case of error. Section 4.2.8
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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 time - constant scan function is not used

Sequence program
END processing

END 0 END ) END 0 END o
— —— — -
— | — F— L —

| 50 msec ‘ 60 msec 50 mseg

Scan time - constant scan function is fixed to 70 msec

Sequence program

END processing
END 0 EN,D_L‘O END 0  END 0

—t 10 msec
50 msec  Walit — 60 msac 1 50 msec 20 mbec
p T
70 msec 20 msep 70 msec 70 msec

Fig. 4.11 Constant Scan Function

(1) Setting range
(a) Constantscantime can be setinthe range of 10 msec to 2000 msec.

Enter the required constant scan time to special register D9020 in
units of 10 msec (setting value between 10 and 2000).

If D9020 is set outside the range of 1 msecto 200 msec, the constant
scan time will be set as indicated below.

Setting for D9020 Constant Scan Time
-32768 to 0 Not set
1 to 200 10 msec to 2000 msec
201 to 32767 2000 msec
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(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 < WDT setting -1

(¢) 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.

Constant scan setting

Constant o 10 20 30 40 10 20 30 40 10 20 30 40 10 20 ‘
scan —ttttt+—t+—+—
END 0 END O
Sequence | =
35 msec | 5 msec 35 msec H 34 msec | 6 msec
40 msec | 53 msec 37 msec? HF‘“ 40 msec !

If scan time exceeods
37 msec, constant
scan cannot be
1 lexecutec:l correctly in
T the succeeding scan.
Scan in which constant scan is
not executed correctly

Fig. 4.12 Scan Time Larger than Constant Scan Setting

(2) Setting for constant scan execution
(a) Constant scan execution .

A constant scan time setting is written to D9020 using the sequence
program or the peripheral device.

{b) Constant scan not executed

The value “0" is written to D9020 using the sequence program or
the peripheral device.



4. A2CCPU

MELSEC-A
(3) Caution

(a) The constant scan time setting value stored in D9020 is cleared to
' zero (0) when the A2CCPU is powered up or reset using the RUN
switch.

Therefore, it is necessary to write the following program if constant
scan is required from the first scan immediately after the A2CCPU
is started or reset,

Normally ON contact

Mg036

I | | move | kp 111 |Dgoao}—i

\_. Constant scan time setting value

(b} If amomentary power failure of less than 20 msec has occurred, the
constant scan time is lengthened accordingly. 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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4.2.2 Power fallure compensation for device data in the A2C (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 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 complieted 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 (B0 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.

[POINT] ¢

Device date within the latch range is backed by the battery (A6BAT)
installed on the A2C.

(1) The battery is required even when the operation is performed using a
ROM which stores the sequence program.

(2) Device data within the latch range is destroyed if the battery connector
is disengaged from the A2C when the A2C is being turned off.
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{(3) Clearing the latched data

(a) To clear the latched data to the initial value, “latch clear” is per-
formed. “Latch clear” also clears unlatched device data, as men-
tioned below,

After the latch clear operation, the data in the each device is set to
the following :

1) Y, M/L/S,F, B
Turned off
2) Special reiays
Data is retained
3)T,C
Contacts and coils are turned off; present value is set to 0.
4) D, Z,V, W, A
Data is set to zero.
5) R
Data is retained.
6) Special registers
Data is retained.
(b) Latched data can be cleared in either of the following two methods.
1) Using the RUN switch

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

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

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

POINTI

To cancel the data latch clear operation, turn the RUN switch to the RUN
or RESET position while the latch clear operation is being attempted.

(1) 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.

{2) RESET position : The A2CCPU is reset.
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.)
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4.2.3 Running and stopping the A2C from external devices (Remote RUN/STOP function)

The RUN switch is used for A2CCPU run/stop control. The operation
“remote RUN/STOP” means controlling A2CCPU run/stop with external sig-
nals (peripheral devices, remote RUN contact) with the RUN switch placed
in the RUN position.

(1) Application of remote RUN/STOP

Remote RUN/STOP control is possible in the following cases.
(8) 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 operation.
(a) Remote stop

The A2CCPU stops after the sequence program is executed to the
END (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 through 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 parameters.

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

STOP state.
Switching between RUN and STOP is executed after END(FEND)
execution.
Step 0 ——+ END Step 0 E%D
ON
Remote RUN contacts _|OFF
STOP
RUN/STOP state _| PN

—
Stop state

Fig. 4.13 Remote RUN/STOP Timing Using the Remote RUN Contacts

(b) Peripheral device

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

END
23 END Step 0
tep 0 ON p 0
Remote STOP OFF
‘ . command 1 ON
Peripheral device Remote RUN OFF L _[—
command
STOP
A2C : RUN/STOP state AUN
STOP state

Fig. 4.14 Remote RUN/STOP Timing Using the Remote RUN/STOP Command from a
Peripheral Device

(4) Caution

(a) Note the following points because the A2CCPU 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 A2CCPU 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.

For details on A2CCPU operation processing in a RUN or STOP state, refer to Section 4.1.9.
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4.2.4 Stopping the sequence program operation retaining outputs (PAUSE function)

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

{1) Application

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

{(2) Using remote PAUSE contacts

(a) The PAUSE state contacts (M9041) close after the execution of the
END{FEND) instruction of the scan during which the remote PAUSE
contacts close and the PAUSE permission flag (M9040) is set.

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

0 END . .0 END
0 END 0 —
ON
Remote PAUSE ofF I+ [ "~"°° —
contact ON
OFF -= ==
M&040 _
ON
OFF -~ | 7T —
Mo041 Turned on when
. ’ conditions to setthe | PAUSE
- |oPU modute inthe 32— |
RUN pause state are .
RUN/STOP state satisfied
PAUSE state

Fig. 4.15 PAUSE Timing by the Remote PAUSE Contact
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(3) Peripheral device

(a) The PAUSE state contacts (MS041) close after the execution 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.

0 — —— -END 0 —
0 END : 0 END
. ON .
Remote PAUSE OFF H L
contact oN
Remote RUN . | OFF —L
command
_ ON
Lo - . |OFF — T
Mao41 : i : Turned on when
conditions to set the PAUSE
CPU module in the —— -
pause state are
RUN/STOP state RUN satisfied
%/—/
PAUSE state

Fig. 4.16 PAUSE Timing by a Peripheral Device

POINT|

To switch on or off the output (Y) in the PAUSE state, interlock with the
PAUSE state contacts (M9041).

M20

_{ @ In the PAUSE state, status of M20
MoD41 determines status of Y70.
— Switches to OFF in the PAUSE state.
Mo

_I }-%_@; Switches to ON in the PAUSE state.
M9041
—I—
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4.2.5 Status latch

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
GPP/PHP/HGP to monitor it.

pemeeee_____A2CCPU ____ . GPP/PHP/HGP .
P L e o )
' Transfer ' o '
Tooee | o [ [imeatng [ Jouayior |
' | memory instruction Y mode | monitoring :
1 ) 1 1
1| area Status | | | Status :
: » latch :I»: lateh * :
E File area | i area ;
| register E | ; ‘
‘| area ! : .
! : : ’
S 4 Cem oo e e 3

Fig. 4.17 Status Latch Sequence

(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.

(2) Processing

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

1) Device memory
X, Y,M, L, S, F,B : ON/OFF data

T,C : Contact and coil ON/OFF data and present
value
D,W, A Z YV : Stored data

2) File register (R)
Stored data
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(b) Data is stored to the status latch area when the SLT instruction is

executed.

With devices which turn on/off or store data using the same condi-
tion, the data to be stored in the status latch area differs before and
after the execution of the SLT instruction.

[Circuit example]

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

[Monitor display of status latch data]

When the SLT instruction is
executed, Y10 is ON; ON is

X0 X0
@ @
@ SLT
Y fora
Y NG}

(3) Caution

displayed for the monitor,

When the SLT instruction is
executed, Y11 is OFF; OFF is

displayed for the monitor.

lernccmmcccncomameammsnmanmncacananann=d

(a) Execution of the SLT instruction causes the scan time to be in-
creased 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.

Table 4.6 SLT Instruction Execution Time

\

Device Memeoery Only

Device Memory and File Register

Processing time
{msec)

11 msec

31 msec
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4.2.6 Sampling trace

It 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 monitor function,

The sampling trace function samples data from the designated devices at
fixed intervals and stores the sample data to the sampling trace area.

Upon 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.
A2CCPU ' ' " GPP/PHP/HGP
oS T A L ettt “
\ H ' 1 H
: Data of the S2MPpling trace area ; E Sample trace area E ‘
' designated * [ ' i 1 :
; device Data in the first i R Display of :
E 1 sample P ' | sampling t
- : ot trace data for !
! | Device 2 Data in the Reading | 2 the designated !
' area second sample tc GPP/ | a number of !
D e a | Data in the third PHP/ times i
' re sample HGP 4 i
| | register Data in the : : ! Monitoring
; 1Larea 4| ftourth sample '» i 5 - | —* sampling
! s " : i 1 trace data
! 5 Data in the fifth ' ! !
i ) sample ' i 6 i
'i ¢ | Data in the sixth i | | !
! sample ! i E
. ' ' : n—1 '
; : | ; H :
] n N 1
' '._q | Data in the (n-1) ! b n | E
' time sample ! e |
i n Data inthe n :
' time sample :
i s
: '
iAfter the data is sampled n times, the i
Enext data sample overwrites the first data !
isample. !
g g S SR LA M SR S g -J
*  After the execution of the STRA instruction, device data sampling is carried out for the
designated number of times and the data in the sampling trace area is latched.

Fig. 4.18 Sampling Trace

{1} Application

By using the sampling trace function, it is possible to shorten debug-
ging time by confirming the data of the designated devices in defined
intervals during debugging.
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(2) Devices which can be sampled

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

(a) Bit devices (X, Y, M, L, S, F, B, T/C coil, T/C contact) :
Max. 8 points
(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 instruc-
tion
This setting is used to end the sampling trace and latch the sam-
pling 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 sampling times
after the execution of the STRA =<  Total number of samplingtimes =< 1024 times
instruction

STRA instruction executed

Number of sampling times after
the execution of STRA instruction

Teotal number of sampling times

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

of the STRA instruction

Fig. 4.19 Number of Sampling Times
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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 END instruction of the
sequence program is executed.

(b} In defined intervals

Sampling trace data is taken in defined intervals, 10 x n msec
{n:0to 199).

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

After execution of END Instruction

Sequence program
execution

Step 0

Sampling trace
execution

In defined intervals |

Sequence program

/ n/ l! / execution
| 10xn | 10 x I 10 x l 10x ’

[msec] [msec] [msec] [msec]

Step 0 / |
Sampling trace

END I / | / |
-'::Step o T ND T T
execution ‘

Fig. 4.20 Execution of Sampling Trace
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4.2.7 Offline switch function

While the A2CCPU is running (sequence program being executed), it is
possible to turn the sequence program OUT instruction devices on and oft
with a peripheral device test function.

The offline switch function allows these devices to be turned on and off while
the A2CCPU is running with a peripheral device as the test function.

It is possible to check operation of OUT instruction devices, which are not
turned on/off 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
\_/ =P Online state »1
——| I —(O\;Q =P Offline state *2

*! . The online state is established when the offline switch is closed. The OUT
instruction device is controlied (turned on/off} by the sequence program.

: The offline state is established when the offline switch is opened, The OUT
instruction is isclated from the sequence program. In the offline stats, it is not
possible to centrol the QUT devices by the sequence program.

Offline switch opened

*»2

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 (L)
(d) Step relays (S)
(e) Link relays (B)

(f) Annunciators (F)
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(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 state is
established is retained.

(b) When a forced set/reset is conducted using a peripheral in the
offline state, the reset/set state after the forced set/reset is retained.

(3) - Operation procedure

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

(b) To return the A2CCPU 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‘

(1) Devices set in the offline 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 offline state to the online state can be
turned ON/OFF with a peripheral device,

Before returning these devices to the online state, check the input
conditions of an QUT instruction. Return to the online state after
making sure that no problems will arise when the devices are returned
to the online state. ‘
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4.2.8 Setting priority for ERROR LED indication

Priority of A2C ERROR LED lighting is indicated in Table 4.7.

Table 4.7 Error Indication Priority

Priority Error Contents E;.’:;:::P ERR LED
Hiah Error which causes the A2CCPU to _
9 stop unconditionally.
1fO module verify error 1
Fuse biown error
Lit
Special module error
Link parameter error 2
Operation error
CHK instruction execution 3
Annunciator (F) turning ON 4 Flashes
Low Battery error 6 Lit

(1) Changing priority

(2) ERROR LED lighting priority can be changed from the default set-
ting for the error which permit sequence program 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 D9038 and D9039 (LED indication priority order
storing registers).

Priority in D9038 and D9039 and the error setting items are il-
lustrated in Fig. 4.22.

Prierity in D9038 and D9039

——— D9039 - Dgozg ————
b15 to b4 b3tobld b1StoblZbl1tob8 b7tob4 b3tobl
Priority | Priority | Priority | Priority { Priority
level 5 level 4 level 3 level 2 level 1
L 1 J
L Ignored L Error item setting area

Default value of D9038 and D3039

|-7 DS039 + D9038 —-I

k15 to b4 b3tobO biStohi2bi1tob8 b7tob4 b3 tob0

[ofofo] e [ & [ o] 2 | 1 |

Fig. 4.22 Error Priority in D9038 and D9039 and Error Setting ltems
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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 D9038
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 M9008 (CPU error flag) is set and the
corresponding error code is stored in D9008 (CPU error register).

(2) Relationship between priority order and annunciator resetting

(a) If an annunciator (F[ ]) is turned ON, the number of that annunciator
is stored in D9009 and D9125 to D9132,

Once the annunciator number is set in the registers, the number
cannot be reset using the RST F[ ] 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. ‘

POINT|

(1) The priority order active when the power is turned ON or the CPU is
reset becomes effective. Changing the priority simply in the registers
is ignored unless the CPU is reset or the power is turned off once and
then back on again.

(2) Set the error item number set at D9038 or D9039 to 0 so that the
ERROR LED keeps on turning off at the error occurrence shown in
Table 4.7.

Example :

The error item setting area of error item number 4 is set to 0 to keep
the ERROR LED turning OFF when an annunciator turns ON.

b15 to bé bH3tob0 b15tobi2bii1tob8 b7tob4 b3tobd

CofoTol o [ o [ [ =T+ ] p

Even if an annunciator turns ON,

L . because an error item number 4
is not set, the ERROR LED keeps
on turning OFF,
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4.2.9 Contro! functions of remote I/O modules and remote terminal modules

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

To use only remote )/O modules, set the total number of stations and the
mode.

When remote terminal modules are used in combination with remote 1/O
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 (D9021 to D9036, D9173) 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.
Setting item Default Setting Range Special Register Number
Total number of stations | €4 1 to 64 Do036
0 : Automatic online return
provided
Automatic online retarn 1: Automatic online return
Mode provided not provided Do173
2: Transmission stop at an
occurrence of online error
Station
number None 1 to 61 D021 to D9034
Remote
terminal 0: Mitsubishi standard
setling Mitsubishi standard protocol
Protocol | o stocol (MINI protocol) 09035
1: No-protocol

POINT

If any one of the settings is outside the allowable setting range, it causes
the MINI-S3 line error and following processing occurs :

e All the settings are reset to defaults to execute the control.

e The M8061 (communication error flag) is set and “1" is stored in
D9061 (communication error cause storing register).

[Setting for Remote Terminals Using Parameters|

When using the SW4GP-GPPA system floppy disk, use a parameter to
perform remote terminal setting.

For the procedure of initial setting of the A2C using parameters provided by
the GPP/PHP, refer to the A6GPP/A6PHP(SW4GP-GPPA) Operating Manual.
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|Initial Setting Using Sequence Program|

When using the SW3GP-GPPA system floppy disk, use a sequence program
to perform initial setting.

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

(1) Start programming from step 0.
(2) Begin with designation of “LD M9038" instruction.

(3) The program should end at a step where a device other than D9021 to
D9036 and D9173 is used.

(4) Use an MOV instruction to store data to D9021 to D9036 and D9173.

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

: Example :

An example initial setting program for the following network is indicated
below.

(Station 1) (Station 5)
AX11C AX11C
{4 stations) (4 stations)
X000 X020
to to {Station 9)
A2C X01F X03F ADe1C | 040
CPU : to
(4 stations) O5F
{Station 17) (Station 13
AYS1C ABBADC
{4 stations) {4 stations)
X080 X060
to to
X0OF X07F

[Initial Setting Program]

MS038 (ﬁxed)/ MOV (fixed)
M9°é— Setting for the total

0 |—F——F———{ MOV | k20 [D9036 |{ number of stations

(20 stations)
—{ Mov [ ke [psoz1 H

—— Mov | K13 [Dgo2z H

Setting for remote
terminal modules

——— MoV [ Ki_ [ D9173 H Setting for the mode

\ To end a program with a

device other than D9021 to
D39036 and D9173.

[ A D D D D D R R P O O s R D D S N e R U e e e

[

4-38
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(5) Total number of stations
(a) The total number of stations is set to determine the range for I/O
refresh.
' Set the last station number of remote 1/O modules or remote ter-

minal modules connected to the A2C.

If the last station (remote I/C 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".

(b) 1/O refresh is executed for up to the remote moduie 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 /O modules and remote terminal

' modules whose station number is in the range of 1 to 20. With this
setting, remote |/O modules and remote terminal modules having a
station number larger than 20 is not refreshed.

(c) Ifthe setting for the total number of stations is “0%, or "65" or greater,
the setting is replaced with a default.

(d} 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 connected.

' (6) Mode

The mode setting is used for data communications between the A2C
and a remote |/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 STOP/PAUSE to RUN.

. (a) Automatic online return provided

In this mode, data communication is executed between the A2C and
a remote 1/O module and remote terminal module.

If a communication error occurs with any of the modules in the link,
data communication is executed only with modules operating cor-
rectly.

Data communication with the faulty station will restart automatically
when it recovers normal operating state.
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{b) Automatic online return not provided

In this mode, data communication is executed between the A2C and
a remote /O module and remote terminal module.

If a communication error occurs with any of the modules in the link,
data communication is executed only with modules operating cor-
rectly.

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 disconnected from
the link, turn off the power to A2C and then turn it back on again or
reset it with the RUN key switch,

(c) Transmission stop at an occurrence of online error

1) If data communication error occurs with any one of the stations
in the link, data communication stops over the 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.

2} The setting for the total number of stations should be the last
station number of remote 1I/O modules and remote terminal
modules connected to the A2C.

If a number is greater than the [ast station number, such a station
is regarded as the faulty station precluding data communication.

(7) 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,

(a) First station number

The head station number (station number set with the station num-
ber setting switch) of the remote terminal modules to be used
should be set for the station number.

(b) Protocol
Set attribute for each remote terminal module.
1) Mitsubishi standard protocol (MINI protocol)

Setting for remote terminal modules other than RS-232C inter-
face module (AJ35PTF-R2) should be the Mitsubishi standard
protocol.

2) No-protocol

Setting for an RS-232C interface module (AJ35PTF-R2) should
be the no-protocol.
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4.2.10 OQutput from the ERR terminals

The ERR terminals are used to output the signals of MINI-S3 link line errors
and self-diagnosis 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, MS090 is aiso
turned ON.)

Output of error signals other than those mentioned below is also enabled
from ERR terminals by turning ON M9089 by use of the sequence program.

ERR Error RUN
Errors terminals | LED Lep | Me0s0
Initial setting c¢ircuit error CFF OFF
® Communication error due to
line breakage

MINI-S3
link line ¢ Station error in the stop at Lit Lit
errors faulty station detection mode ON ON

¢ Send under error

® Receive overrun error

INSTRUCT CODE ERROR

PARAMETER ERROR

MISSING END INS.

CAN'T EXECUTE (P)
Self- CHK FORMAT ERROR
diagnosis | RAM ERROR
error OPE. CIRCUIT ERROR ON Lit Flicker ON
{Operation | WDT ERROR
stop) END NOT EXECUTE

UNIT YERIFY ERROR (Step)

FUSE BRERN OFF (Stop)

SP. UNIT ERROR (Step)

ROM ERROR

Specification and external connection of the ERR terminals
Item Specitication
Insulation method Photocoupler insulation
Rated load voitage 24 VAC
Operating ioad voltage range 10.210 31.2VDC
Maximum load current 50 mA
Leak current at OFF 0.1 mA
Maximum voltage drop at ON 1.5V (50 mA)
i ERR+
\ 4
External connection L_ PaN O
Eth—
b
24 VDC
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4.3 Fault Detection

4.3.1 Self-diagnosis

The self-diagnosis function checks occurrence of errors and faults by the
A2C itseif. '

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 4.8.) is set in the CPU error
register (D9008}.

{a) Operation at detecting 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 I/O module and remote
terminal module are as indicated below.

Remote 1/O Module - EC Mode ON/OFF Status of Qutput (Y)
A2C IO module — OFF
Remote I{O module for OFF Output ON/OFF state is retained '
MINIS-3 link ON OFF
Remote terminal module — OFF
2) Continue

Sequence program operation continues if an error is detected.

If an operation error is detected while a sequence program is
executed, an instruction causing the error is skipped to con-
tinucusly execute the program.
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Table 4.8 Self-diagnosis List

Error AzC RUN ERROR
Diagnosis Contents Code Diagnosing Timing Status LED LED
{D9008) Status Status
Instruction code 10 & At an execution of each individual
check instruction
® When power is turned ON or A2C
Parameter setting 1 s reset.
check ® When A2C status is changed from
STOP/PAUSE to RUN,
Memory ® When A2C status is chan
. . ged from
error No END instruction 12 STOP/PAUSE to RUN.
¢ When following instructions are
executed :
Instruction not [CJ], [SCJ], [JMP], [CALL{P)], Lit
executable 13 [FOR-NEXT] Stop Flash
o When AZC status is changed from
' STOP/PAUSE to RUN.
® When power is turned ON or A2C
RAM check 20 is reset.
Operation circuit 21 & When power is turned ON or A2C
check is reset,
CPU error Watchdog timer error 22 ® At an execution of END instruction
s)l;de[::&?:(tjructlon not 24 ® At an execution of END instruction
Infinite loop execution | 25 & Always —
¢ At END instruction execution Stop Flickers
/O module verify *' 31 When M9084 or M3094 is turned
ON, this check is not executed.
/O error Lit
# At END instruction execution
Fuse blown *' 3z When M9084 or MS094 is turned Run Lit
’ ON, this check is not executed.
Battery Low battery voltage *2 | 70 & Always Run Lit
Operation check error *3 50 & At an execution of each individual Stop Flickers 7 Lit
. P instruction Run Lit

(1) If two status are given in the "A2C Status" and "RUN LED Status® columns, status setting
can be selected by the setting on a peripheral device.

@ * ..

(3 *2 ...

4 *°..

Only a remote 1/O station medule using the AJ72P25/R25 data link modules can verify
/O modules.

Low battery voltage state can be detected by reading the set/reset state of the low
battery flag (M9006) or low battery latch flag (M9007).

For the low battery flag and low battery latch flag, see Appendix 2.

The operation check error can be detected by reading the set/reset status of the
operation error flag (M9010, MS011}. By reading the error step registers {(D2019,
D9011), 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 (communica-
tion error cause storing register).

Error Cause
Number Error Contents Action to Take
& Correct the initial settings.
¢ Follow any of the operations
i . indicated below to execute
# The initial setting data is communications according to the
outside the allowable corrected initial setting data.
1 Initial setting error setting range.
in this case, communica- ® Turn OFF the power to the A2C and
tion is controlled by the turn it back ON,
dofault settings.
o Reset the A2C,
# Change the operation mode from
STOP to RUN.
® Change the cable connected to the
data receive terminal of the remote
¢ Broken cable module for which the RUN LED is not
lit.
® Check the cable connection at the
data receive terminal of the remote
module for which the RUN LED is not
. . lit,
2 Disconnected line # Loose cable connection
® Check the cable connection at the
data send terminal of the remote
station preceding the station for
which RUN LED is not lit.
® Power supply to the remote ¢ Turn ON the power supply for the
meodule turned OFF remote module for which the poweris
OFF.
® There is a remote module ¢ Read D9196 to D9199 (faulty station
with which communication is storing registers) to find a faulty
Faulty remote module stopped due to a fault. station; remove the ¢ause of fault.
3 (Set mode : transmission
stop at an occurrence of ® The set number of stations
online error} is greater than the number & Change the total number of stations
of stations actually set as the initial setting.
connected to the A2C,
4 Transmission underrun * 3:{;"39?:9‘?;:::"?&:2‘:2' » Execute communication again using
error discontinued halfway. any of the following operations :
e Turn OFF the power to the A2C and
turn it back ON.
® Before the processing of ¢ Reset the A2C.
. received data is com-
5 Receive overrun error pleted, the next data is ¢ Change the operation mode from
received. STOP to RUN, -
¢ if the same error recccurs, replace
the A2C.
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(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.
Item Default
Total number of stations 64 stations
Number of remote terminal stations 4]
Mode 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 executed with the remote /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 communication error.,

The output state varies between the stations preceding and
succeeding the cable disconnection point or power OFF remote
station.

Line Error due 1¢ Cable Disconnection Line Error due to Remote Station Power OFF

A2C

x|_. Cable ‘—- Power OFF

disconnection

ltem Cutput Processing at an Occurrence of Communication Error
— . Output by sequence program

Communication mode (M2069) Output OFF (M9069 : OFF) (M9069 : ON)

No.1 OFF Results of sequence program operation

are output

Automatic online
return provided ® A2C IfO module : OFF

No.2

® Remote I/O module for MINI-S3 : Depends on EC mode

Automatic online No. 1 ® A2C I/O module : OFF

return not provided No. 2 ® Remote I/O module for MINI-$3 : Depends on EC mede

No. 1 ® A2C 1/O module : OFF

Communication stop
No. 2 ® Remote /O module for MINI-S3 : Depends on EC mode
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{c) Processing at detection of faulty remote module

1) If communication is stopped due to a faulty remote module,
outputs of the modules are as follows :

i) A2C 1/O module : OFF
iiy Remote 1/0 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 communication
stops. In this case, outputs of the module are as indicated
betow. ‘

i) A2C 1/O module : OFF
i) Remote 1/O module for MINI-S3 : Depends on EC mode

2) Communications start when the following operation is carried
out.

i) Turn OFF the power to the A2C and turn it back ON.
i) Reset the A2C.
iii 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 ex-
ecuted at an occurrence of disconnected line error is executed.

2) Communications start when the following operation is carried
out.

i) Turn OFF the power to the A2C and turn it back ON.
i) Reset the A2C,
ii) Change the operation mode from STOP to RUN.

(3) Remote terminal error

The remote terminal error indicates an error in which communications
between the A2C and a remote terminal connected to the A2C cannot
be executed correctly. If the remote terminal error, with an exception
of the initial setting error, occurs, the M9060C is set and the error code
is stored in D9180 to D9193.

Remove the cause of the error for the faulty terminal module.
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4.3.2 Fault detection with annunciator (F)

if the annunciator is turned ON, associated control differs from the control

' An annunciator (F) is used in a user’s fault detection program,
executed when an internal relay (M) or latch relay (L) is turned ON.

(a) !f the annunciator is turned ON by the sequence program, the
special relay (M9009) is turned ON with the number of annunciator
which is turned ON stored in the special register (D8009).

{(b) Registers D9124 to D9132 store the number of annunciators which
have been turned ON and those annunciator numbers.

The annunciator number stored in D9125 and that in D9009 are the
same number,

By monitoring M9009 and D9009 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,

¢ Example :

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

[Fault detection program]

| oo
Mooog | OFF » ON (Annunciator ON detection)
" {Number of annunciator
D900 turned ON)
M8009 Do124 {Number of annunciaters
_1 |_| BCDI D9o09 | K4Y20 I_ D9126 lil (Annunciater numbers
Output of are stored in order that

annunciator number ! 1| annunciators are turned

Detection 09132 III ON. (up o 8))

annunciator ON

Lecccscccccccsnomsssssnssannnssemnamnsanananannennd

(1) Turning ON an annunciator

An QUT instruction (OUT F[ ]) or SET instruction (SET F[ ]) 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, D9009, and D9124 to D9132 do not change if
the annunciator is turned OFF using an OUT instruction.
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(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, a SET instruction rather
than an OUT instruction is recommended to reduce scan time.

(2) Turning OFF an annunciator

An RST instruction (RST F[ ]) or LEDR instruction is used to turn OFF

an annunciator.

{a) Toturn OFF (reset) the annunciator which has been turned ON, use
an RST instruction (RST F[ ]).

{b) To turn OFF the annunciator which is stored in D9009 and D9125,

use an LEDR instruction.

An example program used to turn OFF an annunciator using an ‘
LEDR instruction is shown in Fig. 4,23,

SET

Display reset input
Il

(e —

Display reset input
Il

*
i {pUTY| K1 | K1 [M3020 |—

| | { > | Do124 |

Ko M LEDR

— = |D9124| Ko —{DuUTY | Ko | K1 [Dgo20|—

}
}

* MS020 is used as the timing clock; ON for 1 scan and OFF for the next 1 scan

Circuit to turn ON an
annunciatoy

Circuit to turn OFF the
first one point

Circuit to reset all
annunciators which are ON

Timing clock is turned
OFF

Fig. 4.23 Program to Turn OFF Annunclator

POINTI

relay.

D9124 to D9132, either.

When an annunciator (F) is turned ON using an instruction other than OUT
and SET instructions, the annunciator has the same function as an internal

In this case, M9009 is not set; annunciator number is not stored in DS009,

Setting is possible whether the ERROR LED should be lit or blink when an annunciator is turned

ON. For details, see Section 4.2.8.
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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 a default value as indicated in Table 4.9.

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
. 4.9 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.

{1) Conversion of main sequence program capacity, file register capacity and comment
capacity from “steps” and *points” to “bytes” is described below.

ftem Setting Units Number of Bytes
Main sequence program capacity 1K steps 2K bytes
File register capacity 1K points 2K bytes
Comment capacity 64 points 1K byte

{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 byte larger than

. the set value.

Table 4.9 Parameter Setting Range

Setting Contents Defauit Peripheral Devices
Value Setting Range Refer to
Item PU (GPP|HGP |PHP
Main sequence program capacity 6K steps ‘H‘g’ thEpStiﬁzfements) o .} o .}
File register capacity None 21:?;55‘)5?5&“9”&) o [ o o
. 0 to 4032 points *'

Comment capacity None (64 point increments) — | o [+ o 4.4.1

Memory capacity 0/8 to 12K bytes
Status latch Data memory None No/Yes — lo o o

File register No/Yes (2 to 8K bytes)
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Table 4.9 Parameter Setting Range (Continued)

Setting Contents Default Peripheral Devices
Value Setting Range Refer to
ltem PU (GPP|HGP|PHP
Memory capacity 0/8K bytes
Device setting Device number
tSrgr:neplmg Execution conditions None Each scan —_|e o o 4.4.4
Set time intervals Set time intervals
. 0 to 1024 times
Number of samplings (128 time increments)
Total number of
slave stations 64 11064
MiINI
Protocol standard MINI standard/no-protocol
First station number | O 1 to 61
Remote o
terminal 0 : Automatic online return — % |- 1% |-
setting provided
1 : Automatic online return
Mode setting o not provided
2 : Transmission stop at an
occcurrence of online
error
BO to B3FF
Link relay (B) (1 point increments)
" TO to T255
Timer (T) {1 point increment)
L1000
Latch range C0 to C255
setting Counter (C) :_°2047 (1 point increment) e ° ° ° 422
: DO to D1023
Data register (D) (1 pointincrement)
. . WO to W3FF
Link register (W) (1 point increment)
Number of link stations 1 to 64
X0 to X1FF
Input (X) (in units of 16 points)
. Y0 to Y1FF
Link range Output . .
setting 9 put (¥) None (in units of 16 points) — |o o o -
. BO to B3FF
Link relay (B) (in units of 16 points)
: . WO to W3FF
Link register (W) (in units of 1 point)
. X/Y0 to X/Y1FF
/O assignment None (in units of 64 points) —
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Table 4.9 Parameter Setting Range (Continued)

Setting Contents Default Peripheral Devices
Value Setting Range Refer to
item PU |GPP |HGP |PHP
MO to M999
; . M/L/SO to 2047
Setting for internal relay (M), latch L1000 to Must be consecutive numbers o ° ° ° _
relay (L) and step relay (S) L2047 forM L and S
None for S t
Watchdog timer setting 200 msec I?Or'::::ct?ni?ggeﬂt)ec o o o o 41.8
100 msec : | 256 points
TO to T199 (8 points increments) for 100
. . msec timers, 10 msec timers,
Timer setting 10 msec : and 100 msec rotentive ° o |o |°o 414
T200 to timers.
T255 Must be consecutive numbers
X0 to X1FF
. {1 point each for RUN/PAUSE | 4.2.3
Remote RUN/PAUSE contact setting None setting not possibla for o o o 424
PAUSE contact)
Fuse blown Continue
Operation /O verify error Stop
mode at an .
occurrence of Operation error Continue Stop/continue — o |° |°o |442
error Soooial f -
pecial function
module check error Stop
Operation
state just Qutput of operation state
STOP -+ RUN display mode before the before/after execution of — |o -] (] 4.4.3
STOP is operation
output
Print title registration None ngl_gmﬁf;:;s using all — | e o o 4.4.4
. . Hexadecimal (0 to 9, A to F)
Entry code registration None Maximum 6 digits ] o o o 4.4.5

4-51
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(1) 1O allocation of A2CCPUP21/R21 is possible only for the remote I/O station which uses the
AJ72P25/R28 data link module.

For an YO module ¢onnected to A2CCPUP21/R21 and a remote I/Q station connectad to
AQJ2P25/R25 data link module, it is not allowed to change the number of 1/O points by I/O
aliocation.

For the number of used points, vacant area, M/L area {for communications between master
and local stations) of an A2CCPUP21/R21 and an {/O module connected to AOJ2P25/R25,
set these assuming that an arbitrary input modules and output modules are loaded or that
vacant slots are provided,

(2

—

With the following system configuration, the used I/O points (X/YO to 7F) of the host station
is allocated to "4 modules x vacant 32 points.”

System Example Allocation Range 17O Allocation
Slot
| Ne. Module
0 0| 832
A2CCPU Number of I/O
P21/R21 FIAX11CH—AX11C L HAYS1IC L AY13C to | points used by 1 832
host station 2| ss2
7F ] 3| s32
Master station ?g X/Y used by ; i?:
remote stations
PW AJ72 v AXio | AY10 Vacant |Vacant 8F 7 8| M€
P25/R25 |(32 points)i(16 points){(16 points) SFF

Remote I/Q station

POINT[

{1) Do not set the following with a peripheral device.

a) Link range

b) Interruption counter

¢) 1/O number assignment
2 1. Up to 4032 comments can be created with a peripheral device.
3 *2 . Setting is possible with a system FD later SW4GP-GPPA.

Use a sequence program when a system FD of SW3GP-GPPA or
earlier version.
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4.4.1 Memory capacity setting
(1) The A2C provides 32K byte user memory area.

The following data can be stored in this user memory area.
(a) Parameters
{b) Main programs
Sequence programs
Microcomputer programs
(c) File registers
(d) Comments
(e) Status latch

(i Sampling trace

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

Parameter area
T/C setting value area

4K bytes

2 to 16K bytes

Mai
ain program area 1 to 8K stops)

Sampling trace area
Status latch Data area

User memory area

26 — [main program area

area File register 32K b
ytes
File register area (K bytes)] K bytes
Comment area l

Fig. 4.24 User Memory Area Allocation

(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).
Memory 20K bytes
prOtiCted User memory area
32K bytes
Memory not 12K bytes
protected
4

Fig. 4.25 Memory Protect Areas
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POINTI

{1) The maximum area that can be used for file register area, comment
area, status latch area, and sampling trace area is 26K bytes (with main
program area of 1K steps).

(2) The areas allocated to parameter area, T/C 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 the A2C runs
with ROM stored programs.

(3) The microcomputer program area can store the following utility pack-

ages.
Utllity Package Usabmty In A2C Remark

SWO0-ADS7P X ¢ Not usable because no
AD57/AD58 can be connected to

SWi1GP-ADS7P x A2C. ‘

SWOC-PID A e PID operation status display is
not possible because no AD57

SW1GHP-PID A can be connected to A2C.

SWOC-UTLP-FNO o ® Utility programs can be stored in
the microcomputer program area

SWOGHP-UTLPC-FNO | o (maximum 14K bytes} when a
sequence program occupies 1K

SWOC-UTLP-FN1 o steps.

SWOGHP-UTLPC-FN1 | o

SWOGHP-UTLP-FD1 ° ‘

For details of utility packages, refer to each utility package manual.

(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.
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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.

Table 4,10 A2C Status at an Occurrence of Error

CPU Status
Default Setting Special Seit
Error Contents Relays s?;t:‘g diagnosis
Opera- [ RUN | ERR | Opera- | RUN | ERR Tluorbed Special | Emor No.
tion LED LED tion LED LED o?f Register | (D9008)
An error in a sequence
. program; a value outside
Opertion | the range of 0 10 9999 Confinue |ON  |ON/OFF Mool® |Reot9 10
{or O to 95999999) is
converted into BCD data.
The I/O module status
different from the [/O
o] meodule status
module | recognized when the
verify power was turned ON is Step Flash 1ON Continuey/ ON/ ONCEF M2002  |D9002 81
error detected. Stop Flash [,2
{removalflocating of a 1
32-point module, etc.)
Fuse
Output module fuse .
blown blown is detected Continue |ON ON/OFF M2000 |D9000 32
arror
. A FROM - TO instruction
Function | -
is executed for a slot M9010 |D9010
;f;ilule where a special function Stop Flash |ON Meo11  |D2011 48
module is not loaded,

*' . The RUN LED is lit or flashes according to the setting for operation (continue or stop).
Continue ..... ON
Stop ............ Flash

*2 : The ERROR LED is lit or not lit aceording to the setting for ERROR LED display order. For
details, see Section 4.2.8.
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4.4.3 STOP - RUN ocutput 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. '
(1) Status before operation.

The output status just before the operation is output.

(2) Status after operation execution

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

Example ;

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

r -
1] a
) 4
L) L]
H H
a I ]
[] )
] 1)
1 ]
1 )
[] L]
) L)
[] 1 ]
L) ']
. a
H | X0 '
i SET vao :
: :
H :
H ON/OFF status of Y20 :
[ ] [ ]
1 ]
H Status before Status after H
: Oparation Operation Execution | !}
1 ]
i | X0 is turned ON during RUN ON CN i
H RUN - STOP H
H OFF OFF ]
E X0 is turned OFF E
[ 1 ]
E STOP - RUN ON OFF E
1 1]
L - |
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4.4.4 Entry code registration
The entry code is used to prohibit programs and comments in the PC CPU
' from being read or rewritten with a peripheral device,

{1) Read/write from the PC CPU to which the entry code is registered

In case the entry code is registered, parameters, main/sub-programs
and comments can not be read or written from the PC CPU to a
peripheral device unless the entry code is entered to the peripheral
device.

(2) Registration and cancellation of the entry code

A maximum of 6 digits in hexadecimal {0 to 9, A to F) can be used to
set the entry code.

. The entry code is registered or canceled with parameter setting.

POINT’

In case an entry code is forgotten or in case an unknown entry code is
registered to the A2C, perform PC memory all clear by use of a peripheral
device. If all memories of the A2C are not cleared, the A2C cannot
communicate with a peripheral device.

When PC memory all clear is executed, all of parameters and sequence
' programs stored in the A2C are cleared.

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 titie is 128 characters.
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4.5 Devices

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

tion.
4.5.1 Device list
Table 4.11 shows the devices and their ranges to be used with the PC.
Devices indicated with an asterisk (*) can be set as appropriate by setting
the ranges with parameters using a peripheral device.
For details of parameter setting, see Section 4.4.
Table 4.11 Device List
Device Application Range {Number of points) Explanation
Provides PC command and data from external
X | Input device, e.g. pushbutton, select switch, limit switch,
digital switch.
X, YO to 1FF (Number of X + Y = 512)
Provides program control result to external device,
Y | Output e.g. solenoid, magnetic switch, signal light, digital
display.
Special relay M200D to 9255 (256) fgfg:g?:‘:hae“;'(':'“'y relay for special purpose and
« |. | interal relay MO to 999 (1000) gng;?w relay in the PC which cannot be output
Y.
Number of Auxiliary relay in the PC which cannot be output
* | L | Latch relay L1000 to 2047 (1043) Ms + Ls + | directly. Backed up during power failure.
Ss = 2048
. Used in the same manner as an internal relay (M),
* | 8 | Step relay :i‘ae" 2?;:;:&? {o;settmg e.g. as a relay indicating the stage number of a
P step-by-step process operation program.
Internal relay for data |link which cannot be cutput.
B | Link relay B0 to 3FF (1024) May be used as an internal relay If not set for link

parameter.

F | Annunciator

FO to 255 (256)

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

100 msec timer

TO to 199 (200)

10 msec timer

T200 to 255 (56)

Up timers available in 100 msec, 10 msec and 100

&

T msec retentive types.
100 msec Can be used by setting the
retentive timer | parameter. (0)

¢ | counter CO 1o 255 (256) tL;zet;ounters available in normal and interrupt
Data register DO to 1023 (1024) Memory for stering PC data.

B Special

register Dg000 to 9255 (256} Predefined data memory for special purpose.

W | Link register

WO to 3FF (1024)

Data register for use with data link.

File register

Can be used by setting the
parameter. (0)

Used for data link. In the ranger which in not set
by link parameters, file registers can be used as
data registers
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Table 4.11 Device List (Continued)

Device Application Range (Number of points) Explanation

Data register for storing the operation results of

A | Accumulator A0, A1 (9) basic and application instructions.

Z | 1ndex register 2 Used to modify devices

v (X, Y, M, L, B F,T,C,D,W,RKH,P).
N | Nesting NO to 7 (8 levels) Indicates the nesting of master controls.

Indicates the destination of the branch Instructioﬁ

P | Pointer ) PO to 255 (256) (CJ, SCJ, CALL, JMP).

K-32768 to 32767 (16-bit instruction) Used to specify the timer/counter set value,
K Decimal pointer number, interrupt pointer number, the

constant K-2147483648 to 2147483647 number of bit device digits, and basic and
(32-bit instruction) application instruction values.

i Hexadecimal HO to FFFF (16-bit instruction)

constant HO to FFFFFFFF {32-bit instruction)

Used to specify the basic and application
instruction values.

The step relay (S) may be used in the same manner as the internal relay {M). For instance, the
step relay comes in useful when writing a program which has two function or application, i.e.
the step relay can be used specifically in accordance with the function or application, inde-
pendently of the internal relay. :
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4.6 INSTRUCTIONS

Refer to the ACPU Programming Manual (Common Instructions) for details
of each instruction,

4.6.1 Sequence instructions

Table 4.12 Sequence Instructions

Classification Symbol Contents of Processing

Logical operation start (NO contact operation start)

r
o

=4
T

AL

T

L Logical NOT operation start (NC contact operation start)

Logical product (NO contact series connection)

Contact instructions

Logical product NOT (NC contact series connection)

| logical add (NO contact parallel connection) ‘

CEEDEEL

| W J Logical add NOT (NC contact parallel connection)

>
Z
m

_‘L'_'_]I }I-—-:_—"—-:I”I::',_ ANDs logical blocks. (Series connection of blocks)

Reads the operation result from MPS and clears the
result.

TIEZZZ3E T | oRs logical blocks. (Paraliel connection of blocke)
Connection Stores the operation result.
instructions nﬁﬁa_l
CB_| Reads the operation result from MPS,
MRD

MPP
T ———(){ | Device output

— seT | (D) H Device set

c

2]
m
-

2
-t
L

—{ RsT | (0) | | Device reset

QUT instructions

Generates one-program cycle pulses on the leading
edge of input signal. ‘

Generates one-program cycle pulses on the trailing
_‘ PLF I ©) H edge of input signal,

PLS {D)

p
w

]
o
-
]

SFT SFT | (D)

Shift instructions Shifts device 1 bit

SFTP SFTP [ (D)

LEE

t
Master control MC MC| n [(D) Master control start

instructions

{ MCR || —{MCR | n H Master control reset
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Table 4.12 Sequence Instructions (Continued)

Classitication ..Wnshucboluu" Symbol Contents of Processing
cJ I CJ p** Jumps to P** after the input condition is enabled.
Jumps to P** beginning with the next scan after the
Jump [ scy [ P+ | input condition is enabled.
JMP JMP pr* Unconditionally jumps to P**,
* %
:rogrsr:m CALL CALL P Executes the subroutine program at P** after the input
Jranch. . condition is enabled.
instructions | Subroutine | | CALLP _| CALLP | P** H
call
RET RET Returns exscution from the subroutine program to the
i_J sequence program.
Micre- sUB suU8 n
computer Executes the microcomputer program specified by n.
program call SUBP —l SUBP n H
FOR
[FOR] te Repetition n Execute the program area between [FOR] and [NEXT]
e | T T TRea o times.
Link refresh COM Executes link refresh, general data processing.
Refresh Link H_ Bl H | Enables link refresh. Valid when M3053 is on.
instructions | refresh E
e |[D H DI 1 | Disables link refresh. Valid when M9053 is on.
FEND Always used at the end of the main routine program to
Termination | Program terminate processing.
instructions | end
_ Always used at the end of the sequence program to
return to step 0.
STOP Resets output after input condition is enabled, and
Stop -STOP stops the sequence program. The sequence program
Cther is resumed by setting the RUN keyswitch to RUN.
instructions
No No operation
cperation - For program erasure or space
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4.6.2 Baslic Instructions

Table 4.13 Basic Instructions

16-bit data
comparison

Comparison
instructions

Classlification w §ymbo| Contents of Processing
LD= |{ LD= (mﬂﬁak
- Continuity when (81) = {82)
ﬂlﬂ@— Non-continuity when (S1) # (S2)
| or= [en]ea[d

ID<>

H LD<> (s1)[(32)|-—

AND< >

—| AND<> |81} ](82) |—

Continuity when (S1) = (82)
Non-continuity when (S1) = (52)

ore>
D> tD> {1 [isa)]
Continuity when (S1) > (52}
AND> M@_ Non-continuity when (S1) < (82)
OR> | or> [en]is2
D<= o< [en[e2]

AND<=

—| AND<= [(s1) |(sz)|—-

OR<=

Continuity when (S1) = (52)
Nen-continuity when (S1) > (82)

D

-
A

g
H
H

AND<

—j AND< [(31) |(sz) |—

o

R<

OR< |[(51)is2®)

Centinuity when (81) < (S2)
Non-continuity when (S1) = (382)

Lb>=

Lo>= |(81)}|(32)

AND>= [(s1) [t82)

OR>=

15 A e

i

OR>= |(s1)](s2)

Continuity when (S1) = (82)
Non-continuity when {S81) < (S2)

2

'S
1
o))
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Table 4.13 Basic Instructions (Continued)
Classification .|Sym“ucboluon Symbol Contents of Processing
LDD= [ o= [en[ea
— Continuity when (81 + 1, §1) = (82 + 1, 82}
ANDD= m il m Non-continuity when (S1 + 1, 81) = (S2 + 1, 82)
[oro- Jon[es
LDD< > H LDD<> |{S1) (sa)|—
Continuity when (St + 1, S1) = (82 + 1, 82)
ANDD<> | | —[AvoD<> [y [~ | orT o nin ity when (814 1, §1) = (82 + 1, §2)
(o< [en]en
(o> [eu]eal
Continuity when (81 + 1, 81) > {82 + 1, 82)
ANDD> ANDD> |81 21~ | Non-continuity when (81 + 1, 81) < (S2 + 1, §2)
Comparison |32-bit data ( 4
instructions |comparison P @
— Z Continuity when (81 + 1, 81) = (52 + 1, 82}
ANDD<= ANDD<= | 51} | 52) Non-continuity when (S1 + 1, §1) > (52 + 1, 82)
[oro<= Jon[ea]
[oo< [eu[ea)]
Continuity when (S1 + 1, S1) < (82 + 1, 52)
ANDD< ] |~ avoo< [isnfma - | o hon (81 + 1, §1) = (82 + 1, 2)
wule]
(00> [sulen
— - Continuity when (31 + 1, 81) = (S2 + 1, 82)
ANDD> = ANDD>= |(81) |52} i~ | Non-continuity when (81 + 1, S1) < (S2 + 1, §2)
ORD>= |—| ORD>= |(581) (sz)i—'
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Table 4.13 Basic Instructions (Continued)

— o Jen[wa]o H

—Jor [En{ea]o H

(51 +1,81) - (52 +1,82) » (D + 1, D)

Bin 16-bit
addition/
subtraction

— - Jen]esa] @ H

— e [en]sa]@ H

(S1)x (82) - (D + 1, D)

7 Jen]ea]o H

—
5

—® Jesn]ea]o H

{81) = (82) - Quotient (D), Remainder (D + 1)

BIN 32-bit
addition/
subtraction

o [en]ea] @ H

—{ o Jen [ [ @ H

(81 +1,S1)x(82+1,82) »{D+3,D+2,D
+1.0)

=)

— o [esn][ea]o H

D/P

—orfen][ea][o H

Classlflcation 'm Symbol Contents of Processing
= TeloH
(D} + (8) - (D)
T oi0H
+ |1 Tenea]o H
(81) + (52) = (D)
BIN 16-bit —+p e[ o H
addition/
subtraction Z ] - Te e H
(D) - (S} ~ (D)
1= ToloH
[ ]| JeilwloH
(81) - {82) -~ (D}
[ -p =+ Jen]ea][ o H
o+ || o [&[o H
(o ] ©+1,D)+(S+1,8) =+ (D+1,0)
{or oo H
D+ ~{ o+ Jen[e2 [ @ H
S1+1,5) +(82+1,82) > (D +1,D)
Arithmetic  [BIN 16-bit —{o+r [en[ea] @ H
operation |addition/ ——t | | H
instructions |subtraction D- D- © | O
L 0 | D+1,0)-(8+1,8) - (D+1,0)
Tor [eloH
P |
[ DP
I

(81 + 1, 81) = (52 + 1, 82) -+ Quotient
(D + 1, D}, Remainder (D + 3, D + 2)

MELSEC-A
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Table 4.13 Basic Instructions (Continued)

instructions —rDBi- i s | (2] H
pE+p || —{ oer [ [ @ H

o+ || —{oe+[enleao H

w
+

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

Classification m Symbol Contents of Processing
e [eleH
(O + (8} =+ (D)
o [0 [0 H
| B+ —{ev [sn][a | © H
(81) + (S2) = (D)
BCD 4-digit B+P —{s+r[En]ea [ o H
multiptication,
division & [e]oH
© + (8) = (D)
1o [6loH
—{ & Jen[sa{® H
(81)-(83) -~ (D)
Arithmetic —{er [enfea] o H
operation

S+1,81) +(S2+1,82) ~ (D +1,D)

BCD s-digit —{oe+e[isn [ea [ @ H
muttiplicetion,
division o= [ [@H
o+1,D)—-(8+1,8) ~»(D+1,D)
o [wloH
—fos-[en ]2 @ H

(61 +1,81)+(82+1,52)»(D+1,D)

—oer e el o H

)
i
o
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Table 4.13 Basic Instructions (Continued)

Classification .HSymhucbolﬂo“ Symbol Contents of Processing
B* || —{e Jenlea] o H
(81) x (S2) » (D + 1, D)
BCD 4-digh BF || —{er]en][ea] o H
multiplicaion,
division [ B —{ o Jen][ea] o H
(81) + {S2) » Quotient (D) Remainder (D + 1)
[(BrP —er Jen]ea [0 H
|_DB* |_ —oe [euea] @ H (S1+1,51)x(S2+1,82) » (D +3,D+2,D
Bcpsdigt | [ DB*P | | {oer[en[ealo H | * P
mutoaton
division | DB/ — oo [0 [ea ] @ H (81 +1, 81) + (S1 + 1, 52) -+ Quotient
Arithmetic 5B/P ___1 oE/P | &N [ (sz)—[ ) H (D + 1, D), Remainder (D + 3,D + 2)
operation
instructions INC — wm | o H
(D) +1 (D)
BIN data —I wer | © H
increment I DING I _L DING i o) H
O+1,D)+1-+(@D+1,D)
DINCP || —{_ower | @ | ,
[ DEC || e | ©® H
@) -1~ (D)
o e Tow T o N
increment l DDEC l ’—I DDEC l o) H
(D+1,D)-1-»(D+1,D)
[DDECP | | —{ ooEcr | ® |
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Table 4.13 Basic Instructions (Continued)

Classification w Symbol Contents of Processing
' —{ B0 [ @& | (DLI_| ©) BCD conversion o)
BCD —{eeor [ [ @ H BIN (0 to 9999)
corvarsion DECD —{oeeo [ [ @ H &1+ 1, 81) BCD conversion (D1 +1,D)
BGD = BIN —{_oecor [0 [ @ H BIN (0 to 99999999)
conversicn -
instructions _{ BIN | ©® | @ H ) BIN conversion ©)
BN —~enve [ [0 H _I_——BCD (0 to 9999)
cofversion
DBIN —{oen [ [@ H | o1+ 1,S1)BIN conversion . ¢ oy
—oewe [ @ [ @ H BCD (0 to 99999999)
' MOV — wv [ [ H
(s) -~ (D)
MOVP | — wmove [ g | M
Transfer
DMOV —fomov [ s [ 0 H
(S+1,8) - (D+1,D0)
—{ovmove [ 9 [ @0 H
[eme ||{ em [©® [© H .
© - DO
Negation \ﬂ._' —I cMLP ] ) I&H
transfer DCML _| oML ; ® | o H
[ oomt | B+1,5>(D+1.D)
o Lo Lo H
| _BMoV —amov [@ [ ] 0 H S ©)
Data transfer = — — = — —-
instructions C-_-—-—3——fFzZzZZ3|"
—emove [y [ [ n H
Block
. transfer
[ Fmov —vov [ [o [ n H ©)
R éz - -
- ZZ=-J|n
FMOVP | —{rmovr [@ [@ [ » H
~ xen Jon [wca H
(D1) « (D2)
—{ xere Jon [m H
Exchange
~[ oxex [y [ w02 H
(D1 +1,D1) « (D2 + 1, D2)
—{ oxere [ on [0 H
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4.6.3 Application instructions

Table 4,14 Application Instructions

Classlification "’w""cm" Symbol Contents of Processing ‘
WAND || { wao [ & [ A
[ WAND ] (D) AND (S) - (D)
—wanor [ [ @ H
WAND —{ wanp Jisn]sa] o
Lc»g‘;calt I—l (S1) AND (82) » (D)
produe [WANDP | | —{wance [en]ea] @ H
[ DAND —{ oavo [ [ @ H
(D+1,D) AND (S + 1,S) » (D + 1, D)
DANDP || —{ oanoe | 18 [ © =
WOR —{wor J® [ o H
(D) OR (S) + (8)
WORP || —{ wore [ ® [ @ M
i WOR —{ wor [en]ea]m H
Logical L WoR | (S1) OR (52} ~ (D)
—{ wore [51)[(s2] i) H
DOR —4 bR | [ @ |—-|
D+1,D)OR(S+1,8+(0D+1,D)
[ DoRrP —{ oorr [ [ 0 H
Logical —{ wor [ @ [ @ H
operation (D} XOR (S) -~ (D)
instructions WXORP —| wxorP | 3 | O H
e ~[won Jon @@ H
ool o (S1) XOR (82) -+ (D)
9 —[wxorp Jien [ [ @ H
[DxoR || xR [® [ @ [
(D+1,D)XOR(S+1,8) + (D+1,D)
{ o (@ [0 H
WXNR ] — v T [ @ H
(D) XOR (8) -~ (D)
WXNRP | | —{ wxnee [ & [ o H
NOT [WXNR || —wwe Jen]sa] o H
exclusive (S1) XOR (82) - (D)
logical sum | [ WXNRP | | —{ wxnrP [n ]2 [ @ [H
[ DXNR ]| —{ oxve [ 9 [ ) H
D+1,D)XOR(S+1,5) = (D+1,D)
[DxNAP | | —{ oxvee [ 8 [ @ M
» [ NEG — m6 | o H|_
c:m lement D) +1 -+ (D)
P | NEGP — neaP | o H




4. A2CCPU
MELSEC-A

Table 4.14 Application Instructions (Continued)

Carry  Carry [ T T
1
|

Rl

“n" bit rotate to left

——

DRCLP DRCLP | n

Classification mﬂ Symbol Contents of Processing
| _ROR — mor | M Carry 13 * n o
o =
11
T
P —f RORF_ [ n |
Right ward RoR _H *n" bit rotate to right
rotation "0
RCR — mer | n H 15 (&) e J0
1 H H— | Cary = Cerry
L1 11
== [ ][]
1
lﬂ_' _| AcRP I . H "n" bit rotate to right
AD
[ROL j|—{ Rt | o H e 1f o i
[— ]
[ ROLP_| —| rotp n
Left ward m l H “n" bit Totate to left
rotation
RCL 15 {16-n} n 0
_| RCL | n H Cary  Gany | lL— ; ; i ; ILj
III Ifl
—{rer [ 0 H I:l D——' :
Rotation “n" bit rotate to feft
instructions Al AD
DROR ~{oror | n H Carry 17 o.1|5 L} j
ol
( 1 [ MM IJ
[ DRORP | —| ororr | n }
Right ward W H "n" bit rotate to right
rotation At AQ
—fomer [ o« H 15 (16-n) 015 n 0
| _l[ ; :[ J] E i =|‘J Carry Carry
Ifl |I| D
DRCRP [
_l | . H “n" bit rotate to right
A AO
Carnry 15 {16-n) 0.15 o)
DROL ‘ — oroL | n H I lr 8 |L % ]
Lt
o T+ H L
Left ward “n" kit rotate to lett
rotation Al AD
—foret | » H 15 (16=n) 0.15 n
— H
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Table 4.14 Application Instructions (Continued)

MELSEC-A

Classification Symbol Contents of Processing
_|_SFR ! o) I n H
: Ca
| SFRP || —{srrr [ | n H o \ul L"'Yf
n bit shift
| o (o [+ H I l
15/ to S camy
[sFiP || se [@ [ o H = e
[BsFR || ssrn T [0 H 3
(o To ]+ H S
Shift o
instructions |1 Dit shift
gECECYENy SR
- Carry
[ese ]| {oee T 12 H o
[[DsFR || —{ osrRr [ [ » H ) (DJ
(T T T IIIL]
] DSFHP] _i DSFRP I D) I n |—| to
1 ward shift
[ DSFL || H os;t [0 [ » H _

(oS ]

—osrr [ @ [ H
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Table 4.14 Application Instructions {Continued)

Symbol

Contents of Processing

' Cilassification

Instruction
Symbol
SER

—{ ser [en]ea] » H

(82)

(81)

T
I
111
111
111

Data search
i SERP —| SERP 1(51)l(92)l n H Y_,A0: Coinciding number
Al: Coinciding quantity
S
| suM || SuMm L® H 15 © o
I:] AD : Quantity of 1
[ sumP || suwe | @ H 1
Bit check
[ DsuM || —{_ osuw [ ® H (S+1) (S)
:: AD : Quantity of 1
' [osumP | | _osowe | ® H [ l
8=+256d d
[ DECO || oeco [ @[ n H ) seede (D)
Data [ DECOP | | —{oECor [ @ [0 [ n H Rt St ]
Processing |pecode
instructions |Encode 256 - 8 encode
(6o ] | {ew [elolH | «
I N -1 ()
- — — — - bits Encode h >
[ ENCOP | | —{Encor [ [@ [ » H it "
®) : 3 rsea ®) o
7 t /T n
d::og;r;en [ se6 ||{ s [o@ @ | Valld for ALIN, aaH Decode [T +
when M3052 [s off,
BSET ®
(o) | (emteloH | n ,
. BSETP l T J
[ B | mseve [ [ » H ]
Bit set reset o
(
[ BRST || —{ emst | @ | » H , ) .
|+ |
BRSTP || —{ erse [ @ [ n H l ]

MELSEC-A
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Table 4.14 Application instructions (Continhued)

Classification w Symbol Contents of Processing
AlD  4bits
[ o5 | oe [@[o]~H 4bits
| ° 2z
s LT 2 ,
|| o OO H | werzs 2L 77
Associgtion
Data Dissociation & bite 4 bits
Processing UNI —w Te o]« H — L
instructions S D)
Sy +1 -~
UNIP unie [ D] n S) +2 ~
| | —.i | I ] H Whenn =3 ~——
ASCI] Converts alphanumeric characters into ASCII
. ASC —i asc | Alphanumerlo (D)|—| codes and stores into 4 peints beginning with
conversion character the device, D.
[ FIFW || rrw J9 [ @ H T (D) Pointer
Write {8) - — — Polnter + 1
——— ===
[ FIFWP || —{rrwe [ @ [ @ H -
FIFO
instructions
[AFR || —{ rra [®©n[®=2 H (D2) [_Pointer
Read (D1} - —— — Polnter - 1
= I ——
[ FIFRP || — rrre [ o1 | 02 H
FROM | n1 0 H
ITM_I ~|—{ | n I n2 I( )] l n3
IW)WI -|—-{FROMP]n1|n2](D)[na|—
{ pAc [mi]n
Data read Reads data from the special function module.
oFrRO | n1 [n2]ioy[na H
l DFRO
PRC
T{Enop [n]n2 ]y [ne H
Buffer | DFROP [ ore
memory
Accoss
. . TO ]nilnz](D)lnal—
instructions | T‘
0 PRC
ToP |nt|nz[|na
[T‘ ‘|“ |" | n | | n 1_
e Tt 0]
Data write Write data to the special function module,
oo [n1[nz]m]na -
[ oro ] (oo [mi ] ]
DToP [nt |n2 | [n3
,ﬁ——l '|" I n l n It ) | n |_
PRC
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Table 4.14 Application Instructions (Continued)

Ciassification .mn Symbol Contents of Processing
Local Local station data LRDP ﬁop [m I(S) |(D) | r&H Reads data from the local station.
station
access
instructions |Read, write LWTP —"twir_[a1[@[@[n2 ] | Writes data to the local station.
Remeote I/O Reads data from the speclal function module
Et:?oaﬁe Vo station data RFAP _[?np l"‘ 1"2 |(D) I ns H in the remote I/O station.
access . Writes data to the special function module in
instructions |Read, write I_FITOP 4| —{ mrop [n1]n2|@ [na H the remote /O station.
Display . . .
insuctions |DisPlay reset [ LEDR || { LEDR H | Reset the display indication,
. Failure - (D1) : ON, (D2) : Failure NO
Failurecheck | [ CHK || —{ o [©n [©2 ] | Normal - (D1) : OFF, (D2) : 0
At the condition set by parameter setling,
Status set [ s || ST — H 1 data are stored into memory for status latch.
latch .
Status latch is reset and [SLT] instructicn is
reset | [ SLTR || — SLTR H | anabled.
At the condition set by parameter setting,
Sam- set STRA —q STRA H sampling data are stored inte memory for
pling status latch.
Other
instructions |3%® reset lisTHAHJ __{— SYRAR H Sampling trace is resumed.
(ISTRA] instruction is enabled.)
set STC —[ sTC H Carry flag contact {(M9012) is turned on.
Carry
reset CcLC — cLc H Carry flag contact (M9012) is turned off.
Timing clock shown below is generated.
. S| i D
Timing clock DUTY —{oury [nt [z [0 H pecial relay (D) .
nzZ scan
i ni scan E

MELSEC-A
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4.7 1/O Numbers and Station Number Setting

The A2C manages communications with I/O modules and remote terminal
modules based on /O numbers.

The l/O numbers are assigned in the range of X/Y0 to X/Y1FF in the order of
station numbers set with a station number setting switch of each module.

(1) Setting station numbers and I/O numbers -

1/O numbers are assigned for each moduie in units of 8 points; setting
is possible in the range of 1 to 64 stations.

The correépondence between the station numbers and I/O numbers is
shown in Table 4.15. '

Table 4.15 Station Numbers and /O Numbers

Siuon! yoNoe, [Statien gy, Stwonl  woNo, |Stllon| .y o, ‘
1 X/YOto7 |17 | X/Y80to87 | 33 |X/Y100t0107] 49  |X/¥180 to 187
2 X/Y8toF |18 | X/Y88t08F | 34 |X/Y1081t0 10F| 50 |X/Y188 to 18F
3 X/Y101017 |19 [ X/Y90to97 |35 |X/¥110to117| 51  |X/¥190 to 197
4 |Xiv18to1F [20 [ XyestooF |36 [xv118to 11F| 52 |%/v198 to 19F
5 X/Y20t0 27 | 21 | X/YAOto A7 | 37 |X/Y120t0127| 53  |X/Y1AO to 1A7
6 X/Y28t02F |22 | X/YABtoAF | 38 |X/Y128to 12F| 54  |X/Y1AS to 1AF
7 X/¥301037 |23 | X/YBOtoB7 | 30 |X/Y130t0137| 55 |X/Y1BO to 187
8 | X/38t03F |24 |X/YB8toBF |40 |X/v138t0 13F| 56  |X/Y188 to 1BF
8 | Xva0toa7 |25 | X/vCOtoC7 | 41  |X/Y140t0147| 57 |X/¥1COte 1C7
10 | xv48t04F |26 |X/vCBtoCF |42 |X/¥148t014F| 58 [x/v1C8 to 1CF
11 | X/Y501057 |27 |X/YDOtoD7 |43 |X/Y150t0157] 59  1X/Y1D0 to 1D7
12 | X/¥58t05F |28 | X/YD8toDF | 44 |X/Y15810 15F| 60  |X/V1D8 to 1DF ‘
13 | X/Y601067 |29 | X/YEOtoE7 | 45 |X/Y160to 167] 61 IX/Y1EQ to 1E7
14 | X/¥68t06F |30 | X/YEStoEF | 46 |X/Y16810 16F| 62 |X/Y1ES to 1EF
15 [ X/¥701077 |31 [ X/YFOtoF7 |47 [X/Y170t0177] 63  |X/Y1FO to 1F7
16 [ X/¥78107F |32 | X/YFetoFF | 48 |X/Y1781t0 17F| 64 |X/Y1F8 to 1FF
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(2) Relationship between occupied number of points and station numbers

(a) 1/O modules and remote terminal modules which have 8 or more I/
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 /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.

|  AzccPu |
8-point I/O 8-point I/O
Station module module Station
number : 14 1 stations 1 station numbper : 1
occupied occupied
32-point IO 32-point I/O
module module
Statlon number : 8 4 stations 4 stations Station number : 2
{occuples . . {occuples
stations 6 to §) ocoupied occupied stations 2 to 5)
Remote terminal module
4 stations cccupied

Station number : 10
{occupies stations 10 to 13)

Fig. 4.26 Example of Station Number Setting

POINT

(1) If 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.

(2) If station number is skipped, the skipped station number becomes a
faulty station, and M9061 is turned ON.

The ERR LED on the front of the A2C is turned ON.
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4.8 Precautions on Handling

(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.

(2) Never remove PCBs from the module. If a PCB is removed, it will cause
trouble.

(3) Observe tightening torque for each screw.

Screws Torque kg-cm (lb-in)

Terminal screws (terminal blo?“l:l)::‘h5 sorows) 8.5 (7.36) to 11.5 (9.96)

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

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

(1) External view of A2C

O] stop MELSEE 1O

L-CLR RUN

2
|

:3; i~ [ POWER MITSUBISH!
T CJRWN T

(M —|

4 — | —error R ~S0A
%) — — 110 @ L -56
€ ——— 2R HE:
-4
1| =RDA
-

] PULL B>

T

1

1
A

[

_®~! ERR(+)
: R —_—0
P @ 1| —ERR(-}
Ha™d Fo=
®) oo @ e
R () [frerzos
B ol
i LS 4 | SHORT ACTOO0V
i @ + | oPen acz00v
! T
; () 1| -Le
¢ =8
@ 1} —FG
Ol (o)
No. Name Function
(1) | RUN key switch A2C operation status setling key
® RUN/STOP :
To start/stop running a sequence program
& RESET :
To reset the hardware
To reset an error occurring during operation to initialize operation.
¢ 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,
2) POWER LED 5V DC power supply indicator LED
e ON:
100/200 VAC is supplied to the A2C and converted into 5 VDC correctly.
¢ OFF :
100/200 VAC is not supplied te the A2C.
Supplied 100/200 VAC is not converted inte 5 VDC correctly.
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No. Name Function

(3) | RUN LED A2C run status indicator LED

o ON:

A sequence program operation is being executed with the RUN key switch set
in the RUN positien.
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. See Section 4.2.3.
# The remote PAUSE signal is input. See Section 4.2.4.
® Flicker :

The RUN LED flickers in the following cases, ‘

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

& The latch clear opersation is executed. See Section 4.2.2,

{4) ERROR LED The self-diagnosis error detection status indicater LED

o ON:
An error is detected by the seif-diagnosis function.
The LED remains off when an error for which the indicator LED shouid remain
OFF by the LED indication pricrity setting is detected.

e OFF :

The A2C is running correctly.
# Flicker :

The annunciator (F) is set ON by the sequence program.

{5) | SDLED The data transmission state indicator LED (transmission to /O modules and
remote terminal modules)

e ON: ‘

The A2C is transmitting data to an 1/O module or remote terminal module
corractly,

e OFF ;
The SD LED goes out in the following cases.
® Data is not being transmitted an I/O medule or remote terminal module,
® There is an error in the initial data or the initial program error,

® The A2C hardware is faulty.
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No. Name Function
(6) | AD LED The data receiving state indicator LED (receiving from /O modules and remote
terminal modules)
e ON:
The A2C is receiving data from an I/O module or remote terminal module
correctly.
e OFF :

The RD LED goes out in the following cases.
® The A2C is not receiving data from an 1/O module or terminal module.

# Cable connecting to the RDA or RDB terminal is broken or connestion at the
terminal is loose.

¢ Hardware faulty of the A2C, IfO medule, and/or remote terminal module.

() | Covert A2CCPU cover

e The cover protecting the A2C PCBs, EP-ROM, battery, stc.
e Open cover 1 to carry out following operations :

# Installing and removing an EP-ROM.

® Setting for used memory (IC-RAM/EP-ROM)

& Connecting battery connector

# Changing battery

Note :

Before opening or closing cover 1, remove the RUN key switch and RS-422
connector.

(8) | Cover2 RS-422 cover

® The cover for the RS-422 connector used to connect a petipheral device to the
A2C.

(9) | Terminal block Terminal block for connecting externai devices to the A2C.

® The terminals used to connect the following devices :
e 100/200 VAC power supply
# |{O modules and remote terminal modules
@ Grounding cable

e Changing input voltage (100/200 VAC).
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(2) Switch and connector layout inside the A2C

Cover (1
] | ELSEC \2.
/ Azceey (14)
|
(10 — | ]
e T | wrsoeesi
(11) =5
]
=
@
{2) to (6) [ l
Wﬂl®
64K [o[c=q]16K
{12) | ‘
{15)
(13) o
N /5]
For part numbers (1) to {6),
see praceding item {1).
No. Name Function ‘
(10) | Memory protect switch ® The switch used to protect the data in the user memory area from being rewrit-
ten mistakenly by operating an external device carelessly.
® For memory protect range, see Section 4.4.1.
Memory Protected Memeory Not Protected
- Memory o Mamory protect
E’ 2 protect switch [I 2 switch
1 1
Q.ON QQN
sw swW
4-80
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No. Name Function

(11) | Memory selection switch ® The switch usad to set the type of memory (RAM instalted in the A2C or EP-
ROM) used to store programs.

o RAM in the A2C : Set the switch in the OFF position.

® EP-ROM : Set the switch in the ON position,
Memory Selection Switch Setting
Internal RAM EP-ROM
Memory Memory
D 2 solection switch D 2 selection switch
1 1
—— 0N s ON
sW sw
(12) | Battery connector e The connector used to connect a battery lead connector.

For connector connection, see Section 5.2.

(13) | RS-422 connector e Connector where a peripheral device is connected.

» Connect a peripheral device to write/read, monitor, or test a program with a
peripheral device,

{14) | Memory connection # The socket used to install an EP-ROM.
socket For memoty installation, see Section 5.1.
(15) | Battery ® The battery used to retain the program and the device and file register data in

the latch range.
For the procedure to connect a battery, see Section §.2.
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(3) Names and description of the external connection terminals The follow-
ing describes the external connection terminals of the A2C.

|| || HELSEE

Azccru

MITSUBISHI

-56 (1 )

ERR
4
\

PULLD] ——

®

} — (2)
e | ¢
+— (9

&)
©

®

B2
F Ll

Bl
g
5
g

e

B

No. Name Function

(1) | Terminal for connection ¢ Used to connect cables to communicate with remote modules
to remote modules

SDA is connected to RDA of a succeeding station.

SDB is connected to RDB of a succeeding station.

86 is connected to SG of a succeeding and a preceding stations

RDA is connected to SDA of a preceding station.

RDB is connected to SDB of a preceding station.

SLD is connected to a shield of a twisted-pair shield cable. ‘
¢ The figure below shows connection of cables to remote modules.

Twisted-pair cable

ASC Remote module Remote module
RECEIVE| SEND RECEIVE] SEND
spA ' __1 ["RpA | spa -~ 1" RoA | soDa
SDB ' -X: sDB | sDB :P(_Xi SDB | sSDB
SG ! I sa sa 'L_ T PV s¢ |
RDA <"1 swp — SLD — [T <1
Shield vl
RDB — J: +24V | +24V +24V | 424V I Pt I
sto LT 11| 246 [ -2a6 240 | -246 || | !
1
! | L bcasv ! : ! !
e 1 B R
T e | o
CotIITTIITIItT T oo oo —— |
4-82
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No. Name Function
(2) | ERR terminal ¢ This is the terminal that outputs MINI-S3 link errors and self-diagnostic errors.
(See Section 4.2.10.)
(3) | Power input terminal ¢ This connects 100 VAC or 200 VAC power supply.
(See Section 4.1 for the specification and Section 6.4.2 for the connection.)
(4) | Voltage switching # Used to set the voltage inputted to the power input terminal
terminal (See Saction 6.4.2 for the connection)

100 VAC input : Short-circuit between terminals by use of a jumper supplied
with the A2C.

200 VAC input ; Open between terminals.

(5) | LG terminal ® For grounding of the power filter

# This has the electric potential of the half of that of the input voltage.

(8) | FQ terminal ® This is connected to the shielding pattern on the printed circuit board.

D POINT]

If the supply voitage to the power input terminal is different from voltage
setting of the voltage switching terminal, the following occurs,

Supply Voltage to Power Input Terminal
100 VAC 200 VAC
Short-circuit
o A I h
Voltage (200 VAC) perates normally Destroys the A2C
switching
terminal Open The A2C does not operate.
{No error occurs in the Cperates normally
(200 VAC) A2C.)
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4,10 Part Identification

4.10.1 External view of A2CCPUP21/R21

(1) {1
- &) - ®
. VELSEE 0 RRLSEE
ﬁ% Axeu m ﬁgn Axen wn
MTSUESH WTSUERSH
A pr=ny 5:: i[-sm
- -
(] -508 Ly 5|50
s | O~ -
PULLD> - PRLE -
@ — - -
I -0 g, u] =
1 e [ -
;':,__ e — (5) f__; - (5)
o P4
-4 -4l
-l P-4l e
- pa-if
;—‘l--i -5 "‘l_.i_w
AT e s _ 3|~
\ " our — @ a Rw Fro ||rs0 mmo === @
iy~ TR
6 (4) A2CCPUP21 @ (4) A2CCPUR21
No. Part Name Function
(1) | RUN key switch A2CCPUP21/R21 operation status setting key switch l

® RUN/STOP :
To start/stop running a sequence program.
& RESET :

To reset the hardware
Resets an operation error and initializes operation.

e 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.

MELSEC-A
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No. Name Function
(2) Indicator LEDs LEDs indication operation status and error occurrence status of A2CCPUP21/R21
LED Description LED Description
L.AUN Lit when data link is normal *1 POWER| LIt when power is turned ON.
LsD Lit while date are being sent. 2 Run | Hfjwhen the RUN key switch is setin
L.RD Lit while data are being received. *3 ERRCA | Lit at an occurrence of PC CPU error,
Not used (Always OFF) *4 SD Lit dusing sending In MININET.
CRC Lit at an occurrence of code check errer. |[*5 RD LIt during receiving In MININET,
Lit at an accurrence of data entry dela;
OVER errar, Y
AB.IF Lit when all data are *1.”
TIME Lit at an occurrence of time-out error,
Lit at an occurrence of receive data Lit when data receive line is forward
DATA error, F.LOOP loop.
UNDER Lit at an occurrence of send data error. CPU R/W | Lit during communlcations with PC CPU.
L.RUN[ O O |POWER F.LOOP Lit at an occurrence of forward loop
LSD| © O |RUN . recelve data error.
LRD| O & |ERROR A.LOoP | Uit at an occutrence of reverse loop
O C|so @l receive data error,
EE1g giRe L 19 Indicates th d 1 t digit
ndicates e secon owes g1
i“éﬁ? 8 8 2 Indicates the Iowest digit number of the | 20 number of the staticn number i% BCD.
TIA-AE 36 4 station number in BCD. 40
DATAl O O |F. LOOP 8
UNDER | O O | CPU R/W
ook 8 8 (1} e The LEDs (L.RUN to 8} in the left side indicate the MELSECNET data link
TS ol operation status. For details, refer to the MELSECNET (ll) Data Link
2[O Of20 Reference Manual.
41O C|40
8lOC (2 *1 POWER LED for 5§ VDC powaer indication

ON:

100 V /200 VAC power is supplied to the A2C, and it is ¢converted normally
to 5 VDC inside the A2C.

OFF:

100 V /200 VAC power is not supplied to the A2C.
100 V /200 VAC power is not converted to 5 VDC.

(3) *2 RUN LED indicating A2C operating status

Lit (ON) :
A sequence program cperation is being executed with the RUN key switch
set in the RUN position.
The LED remains lit if an error, which permits sequence program operation
to continue, ocecurs. See Section 4.10.

Unlit {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,
e The remote STOP signal is input. See Section 4.2.3.
® The remote PAUSE signal is input. See Section 4.2.4,

Flicker :
The RUN LED flickers in the following cases.

® An error which causes sequence program opetration to stop is
detected by the self-diagnosis function.

# The latch clear operation is executed. See Section 4.2.2.
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Ne. Name Function

{2) Indicator LEDs 4)

*3 ERROR LED indicating error detection status by the self-diagnosis
function

Lit (ON) :
An error is detected by the self-diagnosis function.

The LED remains OFF when an error, for which the LED should remain OFF
is set by the priority setting, is detected.

Unlit (OFF) :
The A2C is running correctly.

Flicker :

The annunciator (F) is set ON by the sequence program.

(5) *4 SD LED indicating data sending status to IO modules and remote
terminal modules

Lit (ON) :
The A2C is sending data to an /O module or remote terminal module ‘
correctly.

Unlit (OFF) :

The SD LED goes out in the following cases.

# Data are not being sent to an IO module or remote terminal module.
® There is an error in the initial data or in the initial program.

® The A2C hardware is faulty,

(6) *5 RD LED indicating data receiving status frem fO modules and remote
terminal modules
Lit (ON) ;

The A2C is receiving data from an I/O module or remote terminal module
correctly,

Unlit (OFF} :
The RD LED goes out in the following cases.

® Data are not being received from an YO module or remote terminal
module.

® Cable connecting to the RDA or RDB terminal is broken or connection
at the terminal is locse.

® Faulty hardware of A2C, I/O module, and/or remote terminal module.
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No. Name Function

(3) Cover 1 A2C CPU cover

¢ The cover protecting the A2CCPUP21/R2t PCBs, EP-ROM, battery, etc.
® Open the cover t to carry out following operations :

# Installing and removing an EP-ROM.

*® Setting for used memory (IC-RAM/EP-ROM)

® Connecting battery connector

¢ Changing battery

{4) Cover 2 RS-422 connector cover

The cover for the RS-422 connector used to connect a peripheral device to the
A2C.

{5} | Terminal block Terminal block for connecting external devices to the A2C

e The terminals used to connact the following devices :
* 100/200 VAC power supply
® /O modules and remote terminal modules
e Grounding cable

#® Changing tap configuration meeting available input voltages

(6) Connector Fiber-optic cable connector

® Connect the cable as illustrated below.

. i

Forward Forward

loop send loop send Staton >

Raverse Reverse Station 1 tation

loop receive loop receive Master station {equipment No. 1} {equipment No. 2)
{7 Connector Coaxial cable connector

® Connect the cable as illustrated below.

IN IN
ouT .
F-RD R-AD F-RD
IN ouTt IN ouT

IN-R-SD QUT-R-AD R-SD l F-5D l R-SD F-SD -
Reverse Reverse
loop loop
receive send

IN-F-RD OUT-F-SD

Forward Forward

loop loop

send recelve

Station 1 Station 2
Master station (equipment No. 1) {squipment No. 2)
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(2) Switch and connector layout inside the A2CCPUP21/R21

(2 (15< (14) M
4 ™
— L& \ sr BELSEG 1)
0 it R Axcru r2t
g RESET RESEF
//
(8) MITSUBISHI
@ —
r !
14 1| -SCA
(10) '""! S
Iz =
] IR
b F--d
I 1| -RDA
05 F- "! ~ADB
o 5
\ o® F--4
28 | ¢
(B13) '\ Red lead [ g g iz -i —ERR{+) .
atte ==
v Blue lead gg g i -ERR(-)
pt -
o Q ' il
° -~ K100/ 20
\ 9y
11 _ ;| shorr sctonv
""'{‘ OPER ACZODY
P 4
‘Q
-6
| (11) \
No. Name Function
(8) | Memory protect switch ® The switch used to protect the data in the user memory area from being rewritten
mistakenly by operating an external device carelassly.
¢ For memory protect range, see Section 4.4.1.
Memory Protected Memory Not Protected ‘
Memaory —] Memory
Ij! 2‘_ protect switch !I] 2 protect switch
1 W}
ON—— ON+——
= sw
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No. Name

Function

®) Memory selection switch

& The switch used to set the type of memory (RAM installed in the A2C or EP-ROM)
used to store programs.

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

Memory Selection Switch Setting

internal RAM EP-ROM

Memory
selection switch

Memory
selection switch

i T

ONe—— PNe——
SwW Sw

E

{(10) | Battery connector

@ The connector used to connect a battery lead connector.
For connector ¢onnection, see Section 5.1,

(11) | RS-422 connector

® Connector where a peripheral device is connected.

e Connect a peripheral device to write/read, monitor, or test a program with a
peripherai device.

(12) | Memory connection
socket

® The socket used to install an EP-ROM.
For memory installation, see Section 5.1.

{(13) | Battery

# The battery used to retain the program and the device and file register data in
the latch range.
For the procedure to connect a battery, see Section 5.2

(14) | Station number setting
switches

STATION Ne,
X10

# Station number setting switches
® Set station number 00 to 64.
@ Set the number of tens of station number to "X10%
e Set the number of units of station number to "X1".
¢ When the station is used as a master station, set “00".

¢ When the station is used as a local station, set 01 to 64",

(15) | Mode select switch

MODE

6129,

o

101"E

® By switching mode, the following functions are available.

Setting Number Name Description

[+] Online Automatic return set during normal operation,
1 Online Automatic return not set during normal operati
2 Qffline Disconnected host station.

3 Test mode 1 Forward loop test

4 Test mode 2 Reverse loop test

5 Test mode 3 Station-to-statlon test (main station)

] Test mode 4 Station-to-station test {(subordinate station)

7 Test mode 5 Salf-loopback test

8 — Not used

8 — Not used

AtoC — Net usable

DtoF — Not used
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(3) Names and description of the external connection terminals The foilow-
ing describes the external connection terminals of the A2C,

Azxcru rar

MITSUBISHI

|® ~S0A

0 |[-s¢ (1)
3@ -508 //
L&) || R

| % o

7@ ~ERR{+) } . (2)

}.— @ ¢

o |} — @

———— &)

K]
L& ] —rc—@——_(e)
1 /

No. Name Funection

(1) Terminal for connection ¢ Used to connect cables to communicate with remote modules
to remote modules

SDA is connected to RDA of a succeeding station.

SDB is connected to RDB of a succeeding station.

8§G is connected to SG of a succeeding and a preceding stations

RDA is connected to SDA of a preceding station,

RDB is connected to SDB of a preceding station.

SLD is connected to a shield of a twisted-pair shield cable. ‘
® The figure below shows connection of cables to remote modules,

Twisted-pair cable

A2C Remote module Remote module
RECEIVE| SEND RECEIVE| SEND
spA | -1 | Roa | spDa -~ RDA | spa

sDbB - SDB soB :P(: - }q: SDB SDB
0 1 |
SG | SG — SG SG |+ '

) SE—
RDA | S "L sip _ ,j_ sto | — W[ <1
Shield ] [ S
RDB — J_— +24V | +24V +24V | +24V I | :|
sto HI 17| 246 | 240 PHETINEE
1
| ! L bcosv [ : :!
o] —
||
el leles e ttey ot tonioslosluntonbestonteptasios et fentalesl
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No. Name Eunction
(2) ERR terminal ® This is the terminal that outputs MINI-S3 link errors and self-diagnostic errors.
(See Section 4.2.10.)
(3) Powaer input terminal ® This connects 100 VAC or 200 VAC power supply.
(See Section 4.1 for the specification and Section 6.4.2 for the connection.)
(4) Veltage switching @ Used to set the voltage inputted to the power input terminal
terminal (See Section 6.4.2 for the connection)

100 VAC input : Short-circuit between terminals by use of a jumper supplied
with the A2C.

200 VAC input : Open between terminals.

(5) LG terminal ¢ For grounding of the power filter

¢ This has the electric potential of the half of that of the input voltage.

{6) FG terminal o This is connected to the shielding pattern on the printed circuit beard.

. POINTI

If the supply voltage to the power input terminal is different from voltage
setting of the voltage switching terminal, the following occurs.

Supply Voltage to Power Input Terminal
100 VAC 200 VAC
Short-
circuit Operates normally Destroys the A2C
Voltage (200 VAC)
switching
terminat Open The A2C does not operate.
{No error occurs in the Operates normally
{200 VAC) A2C)
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4.10.2 Setting for MELSECNET Data Link

(1) Setting station number

The station numbers are determined according to the routing of the
cable (coaxial and/or fiber-optic cables).

Determine the station numbers referring to the MELSECNET (Il) Data
Link Reference Manual.

(2) Setting operation mode

This manual describes the setting only for the self-loopback test mode
(link module independent test).
For other setting modes, refer to the MELSECNET (ll) Data Link Refer-
ence Manual.
(3) Setting link parameters ‘
Link parameter setting is necessary only for the A2CCPUP21/R21 which

is used as the master station.

For MELSECNET functions, precessing methods, device allocation,
refer to the MELSECNET (ll) Data Link Reference Manual.

To operate the A2CCPUP21/R21 independently without connecting to the MELSECNET link :

(1) Set the mode selection switch to “2" (offline}.

If the link module is used without setting the mede to “offline,” the “LINK PARAMETER
ERROR" occurs. Sequence program operation can be continued correctly even if the Hink
parameter error occurs.

(2) ON/OFF status of link status indicating LEDs is not known if the link cable {coaxial cable,
fiber-optic cable) is not connected to the link module.

To check whether the link module is correct or faulty, execute the self-loopback test as in ‘
Section 4.10.4,
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4.10.3 Selecting test mode

This Section describes the test modes used to check the link module
hardware and breakage of cables (coaxial cable, fiber-optic cable).

The following five test modes are available.

Switch Setting Test Mode Description

Checks the fiber-optic cables or
3 Forward loop test mode coaxial cables in the data link
system forward loop.

Checks the fiber-optic cables or
4 Reverse loop test mode coaxial cables in the data link
systam reverse loop.

5 Station-to-station test Checks the lines between the two
(master staticn) stations. Set the station assigned
a lower station number as the
. . master station and the one

6 ?stla:‘:c;n;gﬁs;ﬁ;lon tost assigned a high station number
as the slave station.
Checks the hardware including

7 Self-loopback test the send/receive circuits in the

transmission system; link module
is checked independently.
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4.10.4 Self-loopback test

In this mode, the link module hardware is tested independently of the link.
Data are sent from the send port in the forward loop and received at the
receive port in the forward loop. Whether the hardware is normal or faulty
Is found according to whether the data are received within the predeter-
mined period of time.

_Self-loopback test mode : Mode selection switch set in “7 '

The same check is made for the reverse loop.

SR SR

LJ_EI—TLJ | ‘

(1) Test status

¢ Connect a cable (coaxial cable or fiber-optic cable) from the forward
loop send port to the forward loop receive port in the same module.
Similarly connect the send port to the receive port in the reverse loop,

® For the station to be tested, set the RUN key switch in the STOP
position,
For a remote 1/O station, place the master station in the STOP state,

® After placing the mode select switch in “7* and reset the module using
the reset switch.

(2) Testresult

Determine the test result by the LEDs provided at the front panel of the
link module,

¢ Normal :
The following six LEDs flicker sequentially.
CRC, OVER, AB.IF, TIME, DATA, UNDER

¢ Faulty :

The LEDs which correspond to the detected error lights and the test
is stopped.

Example :
Forward loop cable is broken
The following LEDs light,
F.LOOP, R.LOOP, DATA
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5. MEMORY ICs, BATTERY, CABLES AND DIN 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.

Table 5.1 Memory Specifications

Type
4KROM 8KROM 16KROM

ftem
M . N
speean;i‘;;gations EP-ROM (only read is possible)
Memory capacity 8K 16 K 32K
{bytes) (Max. 2 K steps) (Max. 6 K steps) (Max. 8 K steps)
Structure 28-pin IC package 28-pin IC package 28-pin IC package
Remarks Make sure the correct installing direction

§.1.2 Handling instructions

This chapter gives 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 then lock it with the lever. After loading, make
sure 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.
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5.1.3

Installation

(1)

(@

(3)

How to hold

MELSEC-A

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 con-

tact.

Installing direction

Fig. 5.1 How to Hold

Install the memory IC into the direction

EP-ROM
installing direction

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

Procedure

Fig. 5.2
Installing Direction

(a) Set memory type with the RAM/ROM setting pin.

1) Sequence programs stored in the user memory area in the A2C

is used : ON
2) EP-ROM is installed : OFF
(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.
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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 Speciications

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

Table 5.2 Battery Specifications

Type
AGBAT

Item

Normal voltage 3.6 vDC
' Guaranteed life 5 years

Application For IC-RAM memery backup and power failure compensation

function
External dimensions
mm (in) 216 {0.62) x 30 (1.18)

§.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.
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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 connec-
tor on the A2C board, '

A2CCPU A2CCPU P21/R21

] 5
| U/
64ET6K| | Battery / g

e =
;@—Blue lead -

. ~. ¢
S - Red lead :

7/ A
Board connector  Battery lead connector
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5.3 Cables

This section describes the specifications recommended for the cables used
for the A2C.

(1) 5-core flat cables
Used to connect the A2C system modules arranged side by side. The

cables are used for data communication and supply of 24 VDC. Table
5.3 shows specifications of 5-core flat cables.

Table 5.3 Specifications of 5-core Flat Cables

Type A2C-005
2.0""““”9 0 to 34 mm (1.34in)
istance
Allowable current | 2A
Conductor 020
resistance
Insylation 15 MQ/km or over
resistance
Withstanding
voltage 200 VAC
85 mm (3.74 in)
o P |
SDA . [T RDA
s6 ST i oy
Shape SDB =Y — —{ T o8
+24V ST 1l L_E +aav
246 ST }— L 246

(2) Twisted-pair cables

Used for data communication in the A2C system.

Table 5.4 shows specifications of applicable twisted-pair cables.

Table 5.5 Specifications of Twisted-pair Cables

Item Specification
Type of cable Shielded twisted-pair cable
Number of pairs 2 pairs or more

For 0.3 mm?® or less in section : 50 m {164.05 ft)

Connecting distance
For 0.5 mm? or more in section : 100 m (328.1 ft)

Conductor resistance 88.0 Q/km or less
Electrostatic capacity Average €0 nF/km or less
Characteristic impedance 1101082
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(3) Connection of twisted-pair cables is shown in Table 5.3.

Twisted-pair cable

A2C Remote module Remote module
RECEIVE] SEND RECEIVE] SEND
spA . -1 |"Roa | spa -~ rOA | sDa
SDB ' _X: sDB | sDB :K_X: SDB | SDB
I I 1 1
SG sG SG | | sa sa |
T T ]__
RDA |5 ""1.1 sip — —| SLD — It =<
RAB | [r2av | 424V 24V | 424V i | ii
sto LI 1T 246 | 246 246G | 246 || | !
L) |l & 24 voe ! : ! [
| I I B
|| I _: ! 1
I e S ———
ettt s beletusboubsfes s uslyslostpstetespeptstntastes et b detentll

Flg. 5.3 Connectlon of Twisted-pair Cables
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5.4 DIN Adapter

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

5.4.1 Specifications

Table 5.6 shows specifications of the DIN rail adapters.

Table 5.6 Specifications of the DIN adapter

Type
ASDIN 1C A6DIN 2C A8DIN 3C
Item
A2CCPU
Applicable module ﬁggpléo module Special function ;i(‘.;(jf;UPmIRm
module for A2C
External
. dimensions 174 x 68 x 10 174 x 104 x 10 174 x 172 x 10
Weight 50¢g 100 g 150 g
Applicable DIN rail TH35-7.5Fe
WIS C2B 12) TH35-7.5Al
TH35-15Fe
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) DIN rail mounting screw intervals

When using a DIN rail adapter, install a DIN rail according to the
following distance.
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{a) When installing a DIN rail TH35-7.5Fe or TH35-7.5Al

When installing DIN rails TH35-7.5Fe and TH35-7.5Al, fix the posi-
tions of mounting screws providing a distance of 200 mm (7.87in)
or less between each two screws.

Use a distance of 100 mm (3.94 in) or less to install an A6DIN3C and
to arrange modules side by side.

DIN rail DIN rail
installing screw
A6DIN3C A6DIN2C ASDINIC
35 mm
(1.38 in)
C —"Fk_r\ — r>_* I P N
7 P W — N — AR AN
' ' | I !

Pt P1 P2 P2

P1 = 100 mm (3.94 in) or less
P2 = 200 mm (7.87 in) or less

{b) When installing a DIN rail TH35-15Fe

When installing a DIN rail TH35-15Fe, use a distance of 200 mm
(7.87 in) or less between each two screws.

Also, use the same intervals to install A6DIN3C and to arrange
modules side by side.

DIN rail
DIN rail installing screw ‘
A6DIN3C ABDIN2C ABDIN1IC

35 mm
{1.38 in)

™ — I _ — —

7T — — — 1% — ()"“_ — (3'4‘—

' | | |

P2 P2 P2

P2 = 200 mm (7.87 in) or less
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5.4.3 Fixing a DIN adapter to a module

(1) A2CCPU, A2CCPUP21/R21 and special function modules

Fix a DIN adapter to an A2CCPU, A2CCPUP21/R21 or special function
modules with M4 x 10 screws (attached to the DIN rail) (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)

Mounting screw
(M4 x10)

DIN rail adapter

ABDIN-2C : A2CCPU
Special function module
ABDIN-3C : A2CCPUP21/R21

A2CCPU
or special function module

(2) A2C /O module

Fix a DIN adapter to an A2C 1/O module or a power supply module
(AB6PC) 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 |b-in)

/

TR
\ Mounting
Tl screw (M4)
DIN adapter (ASDIN-1C) R
/ g

AZ2C I/O module
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5.4.4 Mounting to the DIN rail
{1} Mounting procedure
After fixing the DIN 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.

DIN rail Module
adapter hook

DIN rail

DIN adapter

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 (0.16 in}
clearance is allowed between the modules. (See Appendix 1, Ex-
ternal 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 flat blade flat
blade screwdriver.

(b) Pull the module away from the rail while puiling down the bottom ‘
hook.

Modute

DIN adapter

Bottom Pull to remove,
hook
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6. LOADING AND INSTALLATION

This section gives procedures and precautions to be taken for loading and
' installation of system modules to improve reliability and make the most of
system function.
6.1 Fall-sate Circult

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

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

(2) Measure against mis-input due to momentary power failure of remote
1I/0 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 which could
damage the whole system and to achieve a fail-safe system, construct those
circuits where failure will lead to breakage or accidents of machine equip-
ment (e.g., emergency stop circuit, protection circuit, interlock circuit) out-
side the PC.

6.2 Installation Environment

' Never install the A2C system modules in the following environmental condi-
tions.

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

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

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

(4) Locations where there are corrosive gasses and combustible gasses,

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

(6) Locations exposed to the direct rays of the sun.
(7) Locations where strong power and magnetic fields are generated,

(8) Locations where vibration and shock are directly transmitted to the
main unit.
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6.3 Calculation of Heat Generated by the A2C System

The operating temperature inside the panel where the A2C system is in-
stalled 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.

[ Average power consumption |

Power is consumed by the following areas.

taav 24 VDC line _
gcc»:wer Power I I l ‘
supply Special
supply module 2?(?1:1[16 ::ggtme function
module
. Relay . Input current Power
Transistors | {iN) x E supply
L Qutput current I )
nput
x Vdro
CPU floun) e Output m)"e’
module current
AC (fout) AC E AC
LOAD :
N s OO -

{1) Power supply module

Approximately 70% of the power supply module current is converted
i_nto power with the remaining 30% dissipated as heat, i.e., 3/7 of the ‘
output power is used.

Wpm = 3 x (t2av x 24) (W)

lzav : 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.

Waav = |2av x 24 (W)
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(3)

(4)

(8)

MELSEC-A
Power consumption of cutput circuits (with an average number of points
switched on)

WouT = lout x Vdrop x average number of outputs on at one time
(W)

where, lout = output current (actual operating current) (A)

Vdrop = voltage dropped across each output load (V)

Power consumption of input circuits {with an average number of points
switched on)

WIN = lIN X E x average number of inputs on at one time (W)
Where, IIN = input current (effective value for AC) (A)

E = input voltage {(actual operating voltage) (V)

Power consumption of the special function unit power supply is ex-
pressed as:

Ws = l2av x 24 + l1oov X 100 (W)

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

W=Wpw + W2av + WoOUT + WIN + Ws (W)

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

Generally temperature rise in the panel is expressed as:

T=g& (0
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[

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

Fans should be fitted with suitable filters and guards.
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6.4 Wiring

Wiring instructions for the system,

6.4.1 Wiring Instructions
Instructions for wiring the power cabile of I/O cables,

(1) Wiring of power source

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

Constant-
voltage
transformer

PC

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

C-——1 Co——Ta
t I l i /(o]

E I E I
[ [

Insulating Insulating

transformer transformer

{c) When a power transformer of insulating transformer is employed to
reduce the voitage from 200 VAC to 100 VAC, use one with a
capacity greater than that indicated in the fellowing table.

Power supply Transformer
Module Capacity “n" stands for the number of ‘
A2C power supply medules.
110VA X n
AGEBPC

(d) when wiring, separate the PC power source from those for 1/O
equipment and power equipment as shown below;

PC

power
source

Main PC
power powar

source source T

1
200 VAC—Oﬁo—n—oﬁcl;o—gﬂé_‘%I

power source 12

Main

power
source

LN

100 VAC—OAO—E’-\O—{ PC

o—» /O equipment
o

power
source

= w
equipment
£y Main
Main circuit cireuit
power source equipment
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(e) Note on using 24 VDC output of the AB6PC power supply modules.

To protect the power supply modules, do not supply one |/O medule
with 24 VDC from several power supply modules connected in
parallel.

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

Power

24 VDG
supply Power 110
module supply
[:> module module

24VDC
External

24VDC power supply

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

(g) Tom minimize voltage drop, use the thickest (max. 2 mm? (14 AWG))
wires possible for the 100 VAC, 200 VAC, and 24 VDC cables.

(h) Do not bundle the 100 VAC and 24 VDC cables with main-circuit
wires or the /O signal wires (high-voltage, large-current). Also, do
not wire the above indicated cables close to the aforementioned
wires. If possible, provide more than 100 mm (3.94 in) distance
between the cable and wires.

() As a measure against verylarge surges (e.g. due to lightening),
connect a surge absorber as shown below:

AC—O | % :Sulifment
—0 T
| = e
IE_i__i_ Surge absorber for lightning
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POINTI

1) Ground the surge absorber (E1) an the PC (Ez2) separately from each
other. '

(2) Select a surge absorber making allowance for power voitage rises.

(2) Wiring of 1/O equipment

(a) Appl:cable size of wire to the terminal block connector is 0.3 (18) to
2 mm (14 AWG). However, it is recommended to use wires of 0.75
mm? (18 AWG) for convenience.

| (b) Separate the input and output lines.

(c) 1/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
i —
Input S
___T__.\-/
Shield —.—<
- Output Ol Isheath @ ‘
' ==
DC -

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

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

(g} If wiring over 200 m (656.2 ft) or longer distance, trouble can be ‘
caused by leakage currents due to line capacity referring to the 1/0
error examples in the A2C I/O module User’'s Manual.




6. LOADING AND INSTALLATION

(3) Grounding

(a) The A series PC has good noise resistance. herefore, 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 Q or less).

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

Other PG Other
equipment equipment

DN

PC

(1) Independent grounding:Best  {2) Joint grounding : Good {3) Joint grounding : Not allowed

(d) Use 2 mm?2 (14 AWG) or thicker grounding wire. Grounding point
should be as near as possible to the PC to minimize the distance of
grounding cable.

(e) Should incorrect operation occur due to grounding, disconnect one
of both of the LG and FG terminals of base units from the grounding.
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6.4.2 Connection between modules

and grounding cables between the A2C modules and power supply

This illustration shows an example of connection of the power supply cables
modules. '

@ stoe MELSEE (O
A || Ao

[ POWER MITSUBISHI

3 RN :
3 ERROR _@_} -s0A J

0Oso OAES

= [N

O\
e -@-‘ -SLD _/ i

1| -ERR(+)

t| -ERR{-)
4
=

INPUT
AC100/200¢

7| S 100/200 VAC
o2 | SHORT ACT10OV
&z OFBI AC200¢

-LG

- @ g MELQE Aesee ) ‘

al

3 POWER

100/200 VAC i
|[ c><:><

See 6 4.1.(1)-(c) for selecting
the transformer, ‘

Toa

T 1 ®
INPUT,__-..{.
Mﬂ\;._@

Grounding cables

= — Ground |
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Twisted-pair

/ shield cable

0to 34 mm
(1.34in)
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S-core flat cable
/ (A2C-005)
|

STATION WO,

:QJ ELSE@F'AWC

TRTURNN

’ﬁ?[
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T

: .RF‘?

aoieel
0000
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| (©)
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1
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POINTl

(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 terminal. To prevent short- circuit should ant screws
loosen, use solderless terminals with insulation sleeves.

(2) When the LG terminals and FG terminals are connected, be sure to
ground the wires. Do not connect the LG terminals and FG terminals
to anything other than ground. If LG terminals and FG terminals are
connected without grounding the wires, the PC may be susceptible to
noise, also since the LG 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

(4) Connect the shield of a Twisted-pair shield cable to the SLD ter-
minat on the receiving side {on the connecting side of RDA and
RDB).
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6.5 Installing The A2CCPU
' This section gives conditions for installing the A2C to a panel.

(1) To provide good ventilation and to make module replacement easy,
allow a clearance of 80 mm {3.11 in) or more between the top side of
the module and surrounding structures or parts. (See Fig. 6.1.)

(2) If the A2C 1/O module, AB6PC 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 to be opened and closed.

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

(4) To avoid influence of noise or heat radiation, 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 (1.97 in) or more

between the side face of the A2C, A2C I/O or other modules and

devices.
Panel wall
' A2C IO A2C
0 80 mm
- {3.151in) Contactor,
= QoF more relay, etc.

[T

1

. 10 mm (0.39 in) 80 mm {3.15 in)
or more or more 100 mm (3.94 in)
4 , SLmaE
Fig. 6.1 Installing Position Fig. 6.2 Clearance between PC and Other
Devices
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7 TESTRUN
This section describes check points before test run and test run procedures.
7.1 Check Points before Test Run

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

Table 7.1 Check Points before Test Run

Module Check Point

(1) RAM/ROM 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 OFF,

(4) The battery (A6BAT) lead connector should be connected securely with the battery ‘
connector on the PC board,
CPU module

{5) Battery voltage should be within specified range. (Neminal: 3.6 V)

(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) Yoltage setting of the power supply module should conform to supplied voltage.

Power supply (2) Wiring of the FG and LG terminals should be correct.

module (AB6PC)

(3) Terminal screws should be tight.

(4) Connecting cables should use wires of correct size.

(1) Cables connected to the terminals on the terminal block should correspond with signal ‘
names,

(2} Terminal screws should be tight.

A2C /O module
(3) Ceonnecting 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.

(@) Cables connected to the terminals on the terminal block should correspond with signal
Special function names.
meodule

(3) Terminal screws should be tight.

(4) Connecting cables should use wires of correct size,
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Table 7.1 Check Points before Test Run (Continued)

{3) Terminal screws should be tight.

Spacial function (4) Connecting cables should use wires of correct size.

module

{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 (328.1 f) or less.
modules

{3) Potlarity of the IfO modules, remote terminal modules and 24 VDC power supply modules
(ABBPC or genetal-purpose power supply) should match between them.
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7.2 Test Run Procedures

This section describes the procedures from installation to test run of the
A2C,

(1) Installing modules

Install the A2C, remote IfO modules and remote terminal modules to
specified positions.
(2) Wiring between modules and external devices

(a) Connect the power supply cables (100/200 VAC) of the A2C CPU
and A66P. Set the power supply voitage of each module.

(b) Connect remote I/O modules and remote terminal modules 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 connect-
ing 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
(a) Memory protect switch : OFF
(b) Memory select switch : RAM side

(c) Connect the battery.
(5) Setting remote /O modules and remote terminal modules

Set station number of each remote 1/Q module and remote terminal
module. (See 4.7 for station number setting.)
(6) Turning on the power

(a) Check the input supply voitage for the CPU module and A66PC
(general-purpose power supply).

(b) Check the supplied power for /O modules.
(c) Set the RUN key switch of the A2C at STOP.

(d) Turn on the power for the A2C and A66PC (general-purpose power
supply).

(e) Make sure that the “POWER” LED of the A2C and A66PC lights.

(f) Make sure that the “SD” LED and “RD” LED of the A2C light or
flicker.
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(7)

{8

9

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.

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.
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.

(11) 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) PU : Cassette tape

(b) Connect a printer to GPP/PHP/HGP and print out stored sequence
programs.
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8 MAINTENANCE AND INSPECTION

This section describes items for daily and periodic maintenance and inspec-
tion 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.

Table 8.1 Daily Inspection

Number Check Item Check Point Judgement Corrective Action
Check for loose terminal Screws should not be Retighten
SCrows, loose. terminal screws,
Proper clearance
Connecti Check distance between should be provided
1 conditior':;g solderless terminals. between solderless Correct.
terminals.
Check connectors of Connections should not ?::,'.?:lf:,
extension cable. be loose. mounting screws.
POWER Check that the LED is On. {Off indicates an
LED on. error.) See Section 9.2.2,
AUN LED Check that the LED is On, (Off or flicker See Section
on during run. indicates an error.) 9.2.3. and 9.2.4.
CPU Check that the LED is
2 module EESOR on when an error has hO:;. gg:u":rgzn)a" errer See Section 9.2.6.
indicator occurred. .
lamps
Check that the LED Flickers while data is
SD LED flickers while data is transmitted. Off in See Section 9.2.7.
transmitted. other cases.
Check that the LED Flickers while data is
RD LED flickers while data is transmitted. Off in See Section 9.2.7.
received. other cases.




8. MAINTENANCE AND INSPECTION

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, alsc make the inspection.

Table 8.2 Periodic Inspection

Number Check ltem Checking Method Judgement Corrective Action
Ambient o
temperature 010 55°C
Measure with When PC is used
. Ambient thermometer and inside a pans!, the
1 2:::?:2::mnt humidity hygrometer. 10 to 90 % RH temperature in the
Measure corrosive panel is ambient
gas. There should be temperature.
Ambience no corrosive
gases.
Measure voltage 85 to 132 VAC Change supply
2 Line voltage check across 100/2000 power. Change
VAC terminal. 170 to 264 VAC transformer tap.
There should be
Condition Ingress of dust not dust or
3 of each or foreign Visual check. foreign material, Remove and clean.
moduie material in the vicinity of
the P.C.
. Connectors
I;g;s:stermmal Retighten. should not be Retighten.
loose.
¢ " Distances Eﬂiﬁfé ;I:arance
onnectin
4 condiﬁonsg ::It:!v:r?:ss Visual check. provided Correct.
terminals between solder-
: less terminals.
Retighten
Loose ’ Connector should
Visual check. connactor mounting
connestor not be loose, SCIOWS.
Check battery If battery capacity
status by monitor- raduction is not
5 Batte ing special auxiliary Preventive indicated, change
i relays MSO06 and maintenance the battery when
Mg007. Replace spocified service life
battery if necessary. is excoeded.
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8.3 Replacement of Battery

and power failure compensation reduces. Even if the 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. ‘ ' 2

M9006 or M9007 turns on when the voltage of battery for program backup '

8.3.1 Battery 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.

Table 8.3 Battery Life | r

Battery Life (Total power failure time) [Hr]

Guaranteed vafue (Min) Actually (‘T‘;':')'“" value | 49006 or M9007 Turns ON

5400 13000 ' 168

* The actually applied value indicates a typical value and the guaranteed value indicates

the minimum value. ‘
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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.

(8) Connect the battery lead connector with the battery connector on
the A2C board.

(i Turn on the A2C.

. (g) Check that the low battery flag (M90086) is reset. Ifitis set, replace
the battery again. '

{(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.

Table 8.4 Capacitor Backup Time
' Capacitor backup time (minute)
Guaranteed period (MINIMUM) Under normal operating conditions (TYF}
9 20

A2CCPU A2CCPUP21/R21

Battery /

Blue lead

500000000000802900C00

/l

. ’ I~
: : Red lead

7 ~
' Board connector Battery lead connector l
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9. TROUBLESHOOTING

This section describes various procedures for establishing the nature of any
faults, and corrective action.

9.1 Baslic 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

(2)

3)

Check the following points.

(a) Machine motions (in stop and operating statuses)
(b} ON or OFF of power

(c) Status of I/O devices

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

(e) Displéy states of various indicators (such as POWER LED, RUN
LED, and ERROR LED)

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

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

Trouble check

Observe any changes in the error condition during the foliowing.
(a) Setthe RUN keyswitch to the “STOP” position.
(b) Perform reset by the RESET keyswitch.

{c) Turn the power on and off.
Narrow down the possible causes of the trouble.

Deduce where the fault lies i.e:
(a) Inside of outside of PC.,
(b) I/O modules or other modules.

(c) Sequence program.
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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 foliows.

( Occurrence of error )

. Is "POWER" LED off?

To Section 9.2.2 “Flow chart used when "POWER"
LED has turned off"

To Section 9.2.3 "Flow ¢hart used when "RUN" LED
has turned off

Is "RUN" LED off?

To Section 9.2.4 “Flow chart used when "RUN" LED

Is “RUN" LED flickering? flickers®

To Section 9.2.5 “Flow chart used when "ERROR"

Is “ERROR" LED on? LED has turned on®

u " i NN To Section 9.2.6 “Flow chart used when "ERROR"
. Is “ERROR" LED flickering? LED flickers"
“RD/SD" LED is not on during To Section 9.2,7 “Flow chart used when "RD/SD"
data communication. LEDs do not flicker"
I/© module does not operate To Section 9.2.8 “Flow chart used when output load
properly. of output module does not turn on™
. To Section 9.2.9 “Flow chart used when program can-
Program cannot be written. not be written”
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9.2.2 Fiow chart used when “POWER” LED of the A2CCPU has turned off

( “POWER™ LED has turned off.)

Is power

supply operating? Correct power supply

NO Does "POWER" LED YES
turn on?
o line vot — — ¢
ssst;n183;ov:geor Set supply voltage to within
170 to 264 VAC? rated voltage range.
NO Does “POWER" LED YES

W

YES 1) Eliminate the excess current.
2) Switch the input power off,
then on.

Overcurrent or
overvoltage protection devic
activated?

NO

NO

Does “POWER" LED

YES
\tumon?/ ‘

Consult the sales repre-
sentative with details. (

Completed )
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9.2.3 Flow chart used when “RUN" LED of the A2CCPU has turned off

( “RUN" LED has turned off. )

" NO
Is the ERUN key switch Move the RUN key switch to RUN.
set at RUN?
. Is an error YES Take corrective action according to the error
indicated on the peripheral? code list,
"RUN" LED
turns on. {1) Due to failure of PC parts of bad contact.

“RESET” CPU

(2) Due to excessive noise.

“RUN" LED remains off. In case of (1) In case of (2)

After resetting with the RUN key switch of the
CPU module, move the switch to STCP.

Consult the sales representative with details.

Write END to address O with the peripheral
device.

“"RUN" LED does not turns

Move the RUN keyswitch to RUN.

“RUN" LED turns on.

Softwear error.

Check program with programmer and correct Connect noise suppression circuit, such as
the program. CR, to noise source.
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9.2.4 Flow chart used when “RUN” LED of the A2CCPU flickers

Hardware error

MELSEC-A

( “RUN" LED flickers, )

Check the error with pe

Consult the sales representative with details.

{Refer to Section 9.3.)

ripheral device.

Move the *“RUN" keyswitch to STOP position.

“RESET™ the CPU.

Correct the error (refer to Section 9.3).

Move the "RUN" keyswitch to RUN position.

turn

Does “BUN" LED

on?

( Completed )
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9.2.5 Flow chart used when “ERROR” LED has turned on

“ERROR" LED @
has turned on.

Has “ERROR" LED
turned off?

Connect peripheral devices.

( Completed )

YES

Is MS082 on? 1
Make the total number of
stations of the initial setting
the same as the last station
number connected to the
A2C.

YES

Is M9067 on? 1

Locate the faulty station
with D9196 to D9189,

NO

# Set station number of the
faulty station.

¢ Make station numbers
consecutive.,

l

|

Eliminate error ¢ause from
remote terminal modules.

YES

s M2060 on?

YES I

|

Check contant of DS061
and eliminate error cause
following Section 4.3.1.

Is M90E1 on?

YES i

s M9008 on?
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Hardware error

See the error code [ist for
corrective action.

Cause of error

Software error

Reset with the RUN key YES
switch.

Is correction
possible?

NO

Correct.

Move the RUN key switch
to STOP.

Correct error cause. ‘

Move the RUN key switch
to RUN.

Consult the sales repre-

Does "ERROA™ LED sentative with details.

turn on?

( Completed )

Is
communication
etween peripheral devices
and the A2C
enabled?

YES (Communication enabled)

NO (Communication
disabled)

Do twisted-pair
cables connect SDA to RDB
and SDB to RDA?

NO Consult the sales
represantative with details.

Correct connection of
twisted-pair cables.
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9.2.6 Flow chart used when “ERROR" LED of the A2CCPU flickers

' ( “Error® LED flickers. )

Is the
content of D9124 07

Other than 0

Consult the sales representative with details.

Reset the coil of the annunciater which
is ON with the RST F[ ] instruction.

( Completed )
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9.2.7 Flow chart used when “RD/SD” LEDs of the A2CCPU do not flicker
“RD/SD" LEDs
do not flicker.

Are both of
“RD/SD” LEDs
off?

NO (Only “RD" LED is off.)

Connect data link cables to
SD (SDA, SDB) and to RD
(RDA, RDB} of the master
module and perform data
communication.

Read out communication
error code in D9061.

Check each remote module ‘
referring to the troubleshooting
instructions of respective User’s
Manual.

Does “RD"
LED flicker?

YES

Is error
code 47

Consult the sales repre-
sentative with datails.

Consult the sales repre-
sentative with details, Perform the following. If the
same error still occurs,
replace the A2C.

Turn on the power.

Reset.

Move the RUN key switch
from STOP to RUN.
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9.2.8 Flow chart used when output load of output module does not turn on

(Output load does not turn on.)

Is indicator
LED of output
module on?

NO

s voltage of
power supply for
oad applied?

Check output state in monitor
mode with programmaer.

ls indicator
LED of input
module on?

OFF

Check input signal in monitor

Measure voltage across module
input and COM terminal.

mode with programmer.

Check voltage across
each output COM terminal
of ocutput module.

Supply voltage
satisfactory.

Check input signal in monitor
mode with programmer.

(Monitor signal off)

Failure of output module
Change ocutput unit.

Check rush current NG

Check load wiring and load
and then restore the power.

developed conditions under
worse.

oK

Change output relay number to
set maximum simultanecus ON
current of loads to within the
specifications.

ov

Supply
voltage
satisfactory.

Check external wiring and
external input equipment,.

Consult the sales repre-

sentative with details.

POINT

If the input signal or load is not switched off, see Section 9.4.
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9.2.9 Malfunction in program download to PC

)

( Program cannot be written to PC.

RUN
RUN keyswitch on or off?

STOP

Switch to “STOP”.

YES
Can program be written?

“RESET” CPU.

NO

YES

Is RAM protected

Can program be written?

("M.PRO" switch on)

Switch off memory protect. (M.PRO off)

YES

Can program be written?

s the memory select

switch set at RAM?

Switch it to RAM,

RAM

NO

YES

Consult the sales representative with-
details.

Can program be written?

MELSEC-A

Completed
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9.3 Error Code List
If an error occurs in the RUN mode, an error display of 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
Table 9.1 Error Code List
Content of
Specilal CPU
Error Message Register States Error and Cause Corrective Action
D9o008 "
{BIN value)
“INSTRCT. 10 Stop Instruction coda, which cannot be (1) Reoad the error step by use of
CODE ERR" decoded by CPU, is included in peripheral device and correct
(Checked during the program. the program at that step.
instruction ex- {1) ROM including invalid instruction | (2) In the case of ROM, rewrite the
ecution) code, has been loaded. contents of the ROM or change
{2) Memory contents have been the ROM.
corrected.
{3) The PR and IRET instructions
are used.
“PARAMETER 11 Stop The parameter contents of CPU (1) Check the loading of CPU mem-
ERROR” memory are changed due to noise ory and load it correctly.
{Checked at or incorrect loading of memeory. (2) Read the parameter contents
power on, reset, of CPU memory, check and
STOP to RUN, correct the contents, and write
PAUSE te RUN) them to the memory agalin.
“MISSING END 12 Stop There is no END (FEND) instruc- Write END at the end of the pro-
INS." tion in the program. gram/subprogram.
{Checked at
STOP to RUN,
PAUSE to RUN)
CAN'T EXE- 13 Stop (1) There is no jump destination Read the error by use of peripherail
CUTE (P)* or plural destinations specified device and correct the program at
(Checked at by the [CJ], [SCJ], [CALL]), that step. (Make correction such
[CJ], [SCJ], [CALLP], or [JMP] instruction. as the insertion of jump destina-
[UMP], (2) Although there is no [CALL] tion or the changing of jump des-
[CALL{P)], [FOR instruction, the [RET] instruction | tinations to one.)
to NEXT] execu- exists in the program and has
tion,STOP to been executed.
RUN, PAUSE to (3} The [CJ], [SCJ], [CALL],
RUN) [CALLP], or [JMP] instruction
has been executed with its jump
destination located below the
END instruction.
(4) The number of [FOR] instruc-
tions does not match that of
[NEXT] instruction.
(5) The [JMP] instruction specified
between [FOR to NEXT] has
caused execution to deviate
from between [FOR to NEXT].
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Table 9.1 Error Code List (Continued)

{Checked at
power on and
reset)

Content of
Special CPU
Error Message Register States Error and Cause Corrvective Actlon
D9608
(BIN value)
“CAN'T EXE- 13 Stop (6) The [JMP] instruction has Read the error by use of peripheral
CUTE (P)" caused execution to deviate device and correct the program at
(Checked at from the subroutine before the that step. (Make correction such
[CJ], [SCJ), [RET] instruction is executed. as the insertion of jump destina-
[JUMP], (7) The [JMP] instruction has tion or the changing of jump des-
[CALL (P)], caused executionto jumpto a tinations to one.)
[FOR to NEXT] step or subroutine between
[FOR to NEXT].
“CHK FORMAT 14 Stop (1) There are instructions (includ- Check the program of the [CHK]
ERR" ing [NOP]) other than LDX, LDIX | instruction circuit block for (1) to
{Checked at ANDX and ANIX in the [CHK] in- | (6) in the left column. Correct er-
STOP to RUN struction circuit block. rors using a peripheral device and
and PAUSE to (2) There is more than one [CHK] start operation again.
RUN) instruction.
(3) The number of contact points
in the [CHK] instruction circuit
block exceeds 150.
(4) The X device number in the
[CHK] instruction circuit block
exceads X1FE.
(5) There is not
-
circuit block above the [CHK]
instruction circuit block.
(6) D1 device (number) of the
[CHK|D1]D2] instruction is di-
tforent from the contact device
{(number) above the CJ[] instru-
ction.
(7) Pointer P254 is not attached to
the start of the [CHK] instruction
circuit block.
P2s4 [HHH
“ROM ERROR" 17 Stop (1) Parameters and sequence pro- Replace EP-ROM with another EP-
(Checked at grams are not correctly written ROM to which parameters and se-
power on and to installed EP-ROM. quence programs are correctly
reset) (2) EP-ROM is destroyed. written.
MEMORY 18 Stop The MEMORY PROTECT switch is | Setthe MEMORY PROTECT switch
PROTECT setinthe ON position while operat- | in the OFF position.
ERROR" ing the A2C system using ROM

stored programs.
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Table 9.1 Error Code List {Continued)

Content of
Special CPU
Error Message Register Stat Error and Cause Corrective Action
09008 ates
(BIN value)
“RAM ERROR" 20 Stop The CPU has checked if write and Since this is CPU hardware error,
{Checked at read operations can be performed consult Mitsubishi representative.
power on, reset, properly to the data memory area
M3084 ON of CPU, and as a result, either or
during STOP) both has not been performed.
“QPE, CIRCUIT 21 Stop The operation circuit, which per-
ERR.” forms the sequence processing in
(Checked at the the CPU, does not operate proper-
execution of ly.
END instruction)
“WOT ERROR" 22 Stop Scan time excoeds watch dog error | (1} Calculate and check the scan
(Checked at the monitor time. time of user pregram and rduce
execution of (1) Scan time of user program has the scan time by use of {CJ] In-
END instruction) become excessive. struction, ete.

(2) Scan time has lengthened due (2) Monitor the content of special
to Momentary power failure register D9005 by use of per-
which occurred during scan. ipheral device. When the con-

tont is other than 0, line voltage
is insufficient. Therefore, check
the power and eliminate the vol-
tage fluctuation.
“END NOT 24 Stop (1) When the [END] instruction is Perform reset and run,
EXECUTE” executed, another instruction If the same error is displayed
(Checked at the code has been read due to noise| again, itis the CPU hardware error.
excution of END etc. Therefore, consult Mitsubishi rep-
instruction) (2) The [END] instruction has cha- resentative.
nged te another instruction code
for some reason.
"WDT ERROR" 25 Stop The CPU is executing an endless | Switch the CPU to STOP and reset
(Checked con- loop. it with the RUN key switch. Check
tinuously example: the position of JMP, CJ and SCJ in
the program and the peointer (P).
PO O
JMP] PO |
“SP. UNIT 46 Stop The [FROM/TQC] instructions were | (1) Perform initial setting of the
ERRCR" executed for the station (1 to 61) stations which is designated
{Checked at the which was not designated by the by the [FROM/TO] instructions.
execution of initial setting (2) Change the station number
FROM and TO designated by the [FROM/TO]
instructions) instructions.
“LINK PARA. 47 Run (1) Data written to a link parameter | (1) Perform parameter setting and
ERROR" area specified by parameter operate again,

(Checked at
power on, reset,
STOP to RUN,
and PAUSE te
RUN)

setting of a peripheral device
is diferent from data read by
the CPU for some reason.

(2) Number of total slave stations
is set at 0.

(2) if the same error is displayed
again, it is a hardware error.
Consult Mitsublishi representa-
tive.
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(Checked con-
tinuously (Not
checked when
M9084 Iis on)

fied value.
(2) The battery lead is discon-
nected.

Content of
Special CPU :
Error Messago Register . States Error and Cause Corrective Action
D9008
{BIN value)
"OPERATION 50 Run {1) The result of BCD conversion Read the error step by use of per-
ERROR" (Stop) has exceeded the specified . ipheral device, and check and
{Checked at in- range (9999 or 99999999). correct the program at that step.
struction execu- (2) Setting has been performed ex- | @ Dovice setting range
tion) ceeding the specified device ® BCD conversion value
range and operation cannot be & Parameter setting for file re-
- performed. gisters
{3) File registers are used in the * Station number designated by
program without performing the the [FROM/TO] instructions
capacity setting of file registers.
{4) Station designation of the
[FROM/TO] instructions is 0 or
over 62.
“BATTERY 70 Run {1) The battery voltage has re- (1) Change the battery,
ERROR" duced to less than the speci- (2) When RAM or power failure com-

pensation is used, connect th
battery, :
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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.

Table 2.1 List of Speclal Relays

Related
Number Name Description Details Special
Registers
OFF : Normal #® Turned ON when there is one or more output D900
1 : modules of which fuse has been blown. D9t00
M9000 Fuse blown ON : Presence of fuse Remains ON if normal status is restored, to
blow module _ D9107
OFF : Normal Turned ON if the status of /O module is D9001
* 1/O module ON : Presence of error different from entered status when power is D9116
Mo002 verify error turned ON. Remains ON if normal status is to
restored. D9132
*q AC DOWN OFF : AC is good Turned ON if power failure of within 10 ms
MS005 detection ON : AC is down occurs. Reset when POWER switch is moved D800s
from OFF to ON position.
OFF : Normal Turn ON when battery voltage reduces to
M9006 Battery low ON . Battery low less than specified. Turn OFF when battery Dgo06
voltage becomes normal.
* Battery low OFF : Normal Turned ON when battery voltage reduces to
MS007 latch it ON : Battery low less than specified. Remains ON if battery D9007
voltage becomes normal,
* Self-diagnostic OFF : Absence of error Turned ON when error is found as a result of D9008
Ma008 error ON : Presence of error self-diagnosis.
OFF : Absence of Turned ON when QUT F or SET F instruction D909
Annunciator detection is executed, Switched OFF when D9124 Dg124
MS009 detection ON : Presence of value is set to 0. to
detection
Dot132
Operation OFF : Absence of error Turned ON when operation error occurs
Mgs0o10 er;:or fla ON : Presence of error during execution of application instruction. Dg010
9 Turned OFF when error is eliminated.
* Operation OFF : Absence of error Turned ON when operation error occurs
M9011 er?or Ha ON : Presence of error during execution of application instruction, Do011
8 Remains ON if normal status is restored.
Moo12 Carry flag 8:‘F g::g gfr: Carry flag used in application instruction. _
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Table 2.1 List of Special Relays (Continued)
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Related
Number Name Description Details Special
Registers
. R ® Clear all data memory (except special relays
Mo01é Elzt:rr;'l\:mory g:IF : gﬂt pJ::f:::ng and special registers} in remote run mode from| —
g ¢ Qulp computer, etc. when M9016 is 1.
e Clears ali unlatched data memory (except
M2017 Data memeory OFF : No processing special relays and special registers) in remote | __
clear flag ON : Cutput clear run mode from computer, etc. when MS017
is1.
M9020 User timing & Relay which repeats ON/OFF at intervals of
clock No. 0 predetermined scan.
® When power is turned ON or reset is
User timing performed, the clock starts with OFF.
Mso21 clock No. 1 n2 scan n2 scan ® Set the intervals of ONJOFF [DUTY]
— instruction.
User timing —
Ms022 clock No. 2
n1 scan
- H H DUTY | ni n2 MQOZOH
User timing l l I
M3023 clock No. 3
Mo024 User timing
clock No. 4
0.1 second 005 15[ 0-05 e 0.1 second, 0.2 second, 1 second, 2 second,
M9030 cleck soconc®! ssconds J and 1 minute clocks are generated.
e Not turned ON and OFF per scan but turned
. d 0.1 ON and QFF even during scan if
M9o031 glicskecon seconds| 3% ngs J_ corresponding time has elapsed.
e Starts when power is turned ON or reset is
] d 05 performed.
secon . —_
M9032 clock seconds g'u?:onds l_
1
msoss | 2 second seconds [ T g [
Ma034 1 minute L(L'Tl__’_
clock S6C0NC3| seconds
ON e Used as dummy contacts of initialization and
M9038 Normally ON OFF application instruction in sequence
program.
ON ¢ M9036 and MS037 are switched ON/OFF
a7 v O OFF Independently of the CPU RUN/STOP switch
MS0 Normally OFF position. M$038 and M9039 are switched
ON/OFF in accordance with the RUN/STOP
ON switch position, i.e. switched OFF when the -
ON oniy for 1 1s switch is set to STOP. When the switch is set
MS038 scan after run OFF ":\—L to other than STOP, M3038 is only switched
ON during 1 scan and M9039 is only switched
OFF during 1 scan.
RUN flag (off ON b—
M9039 | only for 1 OFF 1 scan
scan after run)
M9040 PAUSE enable OFF : PAUSE disabled | ® When RBUN key switch is at PAUSE position of
coil ON : PAUSE enabled remote pause contact has turned ON and if
M9040 is ON, PAUSE mode is set and MS041 is| —
MOO41 PAUSE status OFF : During pause turned ON.
contact ON : Not during pause
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Table 2.1 List of Special Relays (Continued)

Related
Number Name Description Details Special
Registers
M9042 Stop status OFF : During stop & Switched ON when the RUN/STOP switch is _
contact ON : Not during stop sot to STOP.
Samplin OFF : During sampling ® Turned ON upon completion of sampling
M9043 trace 9 trace trace performed the nun.\ber of times preset by | _
; completion ON : Sampling trace parameter after [STRA] instruction is executed.
completion Reset when [STRAR] instruction is executed.
& Has the same functions as the [STRA] and
[STRAR] instructions. (M9044 is forced to
switch ON/OFF by the peripheral device.)
O+t : Same as When switch on, M9044 provides the same
M9044 Sampling [STRA] execution function as the [STRA] instruction. _
trace 1-+0 : Same as [STRAR] | ® When switched off, M9044 provides the
execution same functions as the [STRA] 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 ¢ ON during sampling trace.
Mo046 Sampling trace trace _
ON : During trace
EI/DI OFF : Sequence & Switch ON to execute the link refresh enable,
*2 instruction interrupt control disable (El, DI) instructions. _
MS053 . ON : Link interrupt
switching control
Status latch ® Turned ON when status latch is completed,
. OFF : Uncompleted . .
M9055 ;ggmpletlon ON : Completed Turned OFF by reset instruction. —
¢ Switched ON when one of remote terminal
modules has become faulty, (Communication
afror is detected when normal communication
Remote Sit';\of) :15';2.')“ after the number of retries set Dg180
mooso | terminal i | SFF Rormal ® Switched OFF when normal communication | 1
detection ‘ with all remote terminal modules is restored D9174
with automatic return enabie.
* Remains ON without automatic return, ‘
¢ If communication is stopped at fault
detection, this is not switched ON/OFF,
¢ Switched ON when ¢communication with YO
meodules or remote terminal modules has
become abnormal.
® Communication error is caused by the
following.
¢ |nitial data error
M9061 Communication OFF : Normal & Cable disconnection Dgo61
error ON : Error ¢ Power OFF of /O medules or remote
terminal module
¢ Switched OFF when normal communication Is
restored with automatic return enable.
& Remains ON when communication is
suspended at abnormal detection without
automatic return.
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Table 2.1 List of Special Relays (Continued)

Related
Number Name Description Details Special
Registers
Switched ON when one of /O modules has
become faulty. (Communication error is
detected when normal communication is not
restored after the number of retries set with D9174
I/O module , D9174.)
MS067 fault 8;F . ?:Jn‘al Switched OFF when notmal communication E,m 96
detection ) with all I/O module is restored with automatic D919
return enable.
Remains ON without automatic return.
if communication is stopped at fault
detaction, this is not switched ONJOFF.
For setting OFF/ON of all cutputs at an
. f communication error.
Processing at OFF : All outputs are occurr.ence o
M8a069 communication turned OFF ¢OFF: Cgr:;tf:it:a?i?nt::?:rd OFF at —
error ON : Normal output. #ON : Output status at an occurrence of
communication error is retained.
OFF : Communication For determining enable/disable of
_ request to remote communication request to remote terminal
mr::tn;c;atlon terminal modules modules using the [FROM/TO] instructions.
enabied.
Moost Iee?:rtc;}-neal ON : Communication -
maodules request 1o remote
terminal modules
disabled.
Switched ON when the final station number of
remote /O modules or remote terminal
OFF : Final station modules connected to the A2C is different from
Final station number matched. the total number of stations of initial
M8082 number ON : Final station setting. Daos2
unmatched number Switched OFF when the final station number
unmatched. is same as the total number of stations when
the operation status is switched from STOP te
RUN.
. . Turned ON when output from the ERR
2 ERR terminal OFF : g‘:g terminals terminals is executed by the sequence
. . program. —
M3089 output ON : E_)?]H terminals Turned ON when both M2089 and MS0S0 are
OFF.
. . Turned ON at MINI-S3 link errors or sequence
M9090 ERR terminal OFF : {E)F;? terminals program errors (at operation stop) _
output ON : ERR terminals ON Turned OFF when MINI-S3 link or sequence
) program is restored to normal.
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APPENDIX 3 List of Special Registers

The special registers are used for specific purposes in the A2C.

Table 3.1 shows the special registers and their purposes.
it is impossibie 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,

Table 3.1 List of Special Registers

Stored Related Related
Number Name Data Explanation Special Special
Relays Registers ‘
® When fuse blow modules are detected, the lowest
number of detected units is stored in hexadecimal.
Fuse (Example: When fuses of Y50 to 6F output modules D9100
D9000 Fuse blow have blown, “50" is stored in hexadecimal) The M9000 to
blown module module number menitared by the peripheral is D9107
number hexadecimal.
(Cleared when all contents of D9100 to D9107
are reset to 0),
® [f 1/O module data is different from data entered
e are detected when the power is turned on, the first
1o module /O number of the lowest num‘ber medule among
module verify the detected modules stored in hexadecimal. D9116
Dgoo2 verify error (Storing method is the same as that of D9000,) Mo001 to
error module :"he rgoc{ulelnumber monitored by the peripheral is Dg123
exadecimal.
number # (Cleared when all contents of D9116 of D9123 are
reset to 0.)
AC AC ¢ 1 is added each time input voltage becomes 80%
*1 DOWN DOWN or less of rating while the CPU unit is performing MS005 -
D8005 time operation, and the value is stored in BIN code.
counter
count ‘
. Self- s'elf- . ® When error is found as aresult of seli-diagnosis,
D190 08 diagnosti diagnostic error number is stored in BIN code, M9008 -
-ereor efror
number
® When one of FO to 255 is turned on by [OUT F] or
F number [SE_I' F}, the F number, which has- been detected
Annun- at which earliest among the F numbers which have turned D9124
Dg009 ciator external on, is stored in BIN code. MS009 to
jetection failure ® D009 can be cleared by [RSTF] or [REDR] 09132
oceurred instruction. If another F number has been
detected, the clearing of D9009 causes the next
number to be stored in D9009,
Step ® When operation error has occurred during
number execution of application instruction, the step
09010 Error at which number, at which the error has occurred, is stored M9010 _
step operation in BIN code. Thereaftor, each time operation error
error has occurs, the contents of D010 are renewed.
occurred
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Table 3.1 List of Special Registers (Continued)

Stored Related Related
Number Name Data Explanation Special Special
Relays Registers
Ste & When operation error has occurred during
nun':ber execution of application instruction, the step
Error at which number, at which the error has occurred, is stored
Dg011 t"O o erat(;on in BIN code, Since storage into D9011 is made MS011 -
step efror has when M9011 changes from off to on, the contents
ocourred of D8010 cannot be renewed unless M3011 is
cleared by user program.
e Tle] ® The set mode is represented as follows:
D014 control control 0 = 1/O in direct mode _ _
mod mode 1 = Input in refresh mede, output in direct mode
e number 3 = /O in refresh mode
e The operating states of CPU as shown below are
stored in DS015,
B15...B12B11....... B8B7......... B4B3.......... BoO
j L I 1 J
CPU RUN/STOP switch: Remains
unchanged in remote run/stop
mode.
v RUN
1 STOP
CPU Operating
09015 operating states of - -
states CPU
Remote RUN/STOP by parameter
0 RUN
1 STOP
2 PAUSE *1
Status in program
0 Except below
1 [STOP] instruction execution
*1  When the CPU is in RUN mode and M$040 is off,
the CPU remains in RUN mode if changed to
PAUSE mode.
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Table 3.1 List of Special Registers (Continued)

Stored Related Related
Number Name Data Explanation Special Special
Relays Registers
0: ¢ Indicates which sequence program is RUN
Main presently. One value of O to 1 is stored in BIN
program code.
Program {ROM) _
D9016 number 1: -
Main
program
(RAM)
Minimum ® [f scan time is smaller than the content of D9017,
D9017 Scan scan time the value is newly stored at sach END. Namely, _ _
time (per 10 ms) the minimum value of scan time is stored into
pe B9017 in BIN code.
19018 Scan Scan time ® Scan time is stored in BIN code at each END and
time (per10 ms) always rewritten,
Maximum # If scan time is larger than the content of D019, - -
D9019 Scan scan time the value is newly stored at each END. Namely,
time (per 10 ms) the maximum value of scan time is stored into
pe D9019 in BIN code,
Constant ¢ Sets user program execution intervals in 10 ms
scan time increments.
*2 Constant (User 0 : Content scan function unused _ _
Doo20 scan spocified 1 to 490 : Content scan function used, program
in 10 ms executed at intervals of
increments) (set value) x 10 ms.
¢ Set the head station number (1 to 61) of remote
terminal modules connected to the A2C. Order of
setting may not be in order of station numbers.
¢ Data structure
D9021 Remote terminal module No.1 area
Remote
D021 terminal Dgo22 Remote terminal module No.2 area D9180
to module 1to 61 - - to
D9034 station D9193
number
Do033 Remote terminal module No.13 area
D9034 Remote terminal module No.14 area
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Table 3.1 List of Special Registers (Continued)

Stored Related Related
Number Name Data Explanation Speclal Special
Relays Registers
® Set type of remote terminal module connected to
the A2C with 0/1 for each bit.
0 : MINI standard protocol
1 : No protocol
See Section 2.1.2 for details.
¢ Data structure
0 : MINI b15b14b13b12b11 bIOLO LB b7 b6 b5 ba b3L2b1 KD
Pem,om . standard DWll0/10:’101'1(\“[&’1&'1&'1'&‘1'0/‘1&'10!1#){1'DI{
erminal
D9035 module protocol - -
attribute 1:No
protocol
Remote terminal No.1
Remate terminal No.2
Remote terminal No.3
Remote terminal No. 13
Remcte terminal No.14
Total e Set the total number of stations (1 to 64} of I/O
number modules and remots terminal modules connected
D036 | of 11064 to the A2C. - -
stations ® Default is 64,
DS038 Pricrity ® Set priority of “"ERROR” LED lighting {or
1to 4 flickering) for error indication with error code
aumbers,
& Priority setting areas are as follows.
LED
indication biStabi2 bi1tob8 b7tobd b3 tobo _ _
jorit L .
DY039 priority Priority 5 DO033 | Priodity 4 | Priority 3 | Priority 2 | Priority 1
DB039 Priority 5
® See Section 4.2.8 for details.
® Bits which correspond to I/O modules and remote
terminal modules which caused communication
fault are set at 1 (set).
(Bits which correspond to faulty stations are set at
1 if communication cannot be restored to normal
after the number of retries set at D9174.)
® Retained at ON after faulty stations have returned
o to normal.
*q Faulty Normal ¢ Data structure 09174
: bISBI4B13BI2b11B10 b b8 b7 b8 b5 b4 b3 b2 bl bO
,"‘?056 station 5 Aok MS067 8:’1 96
detection - s1.[sT. [sT.|sT. |sT.[ST. [ST.|5T.|ST.|ST. ST [ST. |ST.|ST. [ST. |ST.
D9059 munication Do128 s 15 14| 18 [ 12 11 1o| ole|7]|slsiala]2] D9199
tault — sr.lsr. ST |sT.[ST. 8T sr.lsr. ST, [sT.[eT. [sT.[eT. [ST. [ST.[5T.
z2|a1|a0]|o8|o7|26]25|24 | 23| 22[21 |20} 10]| 18] 17
[mmFtﬂStﬂﬁtﬂsqﬁSTﬁstﬂStﬂSIﬂ
a8{a7)48)|45| 44|43 42| 41| 20| 038 |37 [2@|25| 4|2
mquﬂstﬂitﬂsqﬂﬁtﬁstﬂsqﬂFtﬁ
64 |63]e2|e1]|80|50]| 58| 57|58 55|54 [ 53| 52| 51| 50| 49
e Corresponding bit is set at 1 (set) after fuse blow
of a remote 1O module is detected.
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Table 3.1 List of Special Registers (Continued)

Stored Related Related
Number Name Data Explanation Special Special
Rejays Registors
0 : Normal ® Error code number is stored when M9061 is set
1 : Initial {communication with an O module or remote
data terminat module is impossible).

- Com- error ® 1 : Initial program contains an errer. (The total
D061 munication 2 : Line number of stations of IO modules and remote | MS061 -

arror fault terminal modules, or the number of retries is

incorrect.)
¢ 2 : Cable is broken, or an I/O module or remote
terminal module is turned off.

Number ® The number of requests for communication with

of remote terminal modules made with the

requests [FROM/TO] instructions is stored.

for ® The number of requests decreases by 1 every

com- time the communication with remote terminal
D9081 munica- 0to 32 medules is completed. M9081 -

tion

with ‘

remote

terminal

modules

Final Final The final station number of remote 1/O modules or

connec- connec- remote terminal modules conneocted to the A2C is
Daog2 tion tion stored. M9082 -

station station

number number
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Table 3.1 List of Speclal Registers (Continued)

MELSEC-A

Stored Aelated Related
Number Name Data Explanation Special Special
Relays Registers
*1 e Output module numbers (in units of 16 points), of
D9100 which fuses have blown, are entered in bit
pattern. (Preset output number when parameter
*1 setting has been performed.)
09101
*1 151413121110 % 8 7 68 5 4 3 2 1 0
D9102 . pewo|olo|o[1]lo]olo|1]o]olojojafe 0
Bit pattern opstot|1]elelofofi|ofofo]e|ojo]ojo]e]e
*q Fuse in modules
D9103 | prown ofjet f 09107ro|o|o]o|1[o[o[o]o[o[o[ohlo]o[ﬂ M30C0 ——
» module ?J’s': %Igw Indlcates fuse blow.
D9104 modules
11 .
D210 (If normal status is restored, clear is not
performed. Therefore, it is required to perform
* clear by user program.)
Dg106
*q
D9107
*1 & When /O module data is different from those
D9116 entered at power-on have been detacted, the I/O
module numbers (in units of 16 points) are antered
*q in bit pattern. (Preset |/O module numbers when
D917 parameter setting has been performed.)
*
D9118
Bit pattern 51413121110 8 8 7 8 5 4 3 2 1 0
1 If%dl ::f:n:dules petiefolojololo|o]o]ofoefojo|o|o|ojo]
De119 :/nerif;:e points of peni7|ololole|ojo|o]r|ojojojojojolo,0 M3001 D9001
* i psrzalol1Jolelofo|o]olofo|o]ojojojoje
1 error verify error
09120 modules
Indicates 1/Q unit verify error.
-
*1
Dg121
1 (if normal status is restored, clear is not
D9122 performed. Therefere, itis required to perform
clear by user program.)
*
Dg123
e When one of FO to 255 is turned on by [OUT F] or
[SET F], 1 is added to contents of D9124. When
Annunciator | Annunciator [RST F] or [LED R] instruction is executed, 1 is
D9124 | detection detection subtracted from the contents of DS124, Ma009 D9008
quantity quantity e Quantity, which has been turned on by [OUT F]
or [SET F] is stored into D9124 in BiN code. The
value of D9124 is maximum 8.
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Table 3.1 List of Special Registers (Continued)

Number

Stored
Data

Explanation

Related
Specilal
Relays

Related
Special
Registors

Dg125

D912s

De127

Dg128

Annun-
ciator

detection
number

Annun-
ciator
detection
number

® When one of FO to 255 is turned on by [OUT F)

of [SET F], F number, which has turned on, is
entered into D9125 to DY132 in due order in BIN
code.

® F number, which has been turned off by [RST F],

is erased from D9125 to D9132, and the contents
of data registers succeeding the data register,
where the erased F number was stored, are shifted
to the preceding data registers.

® By executing [LED R] instruction, the contents of

DS125 to D9132 are shifted upward by one.

® When there are 8 annunciator detections, the 9th

one is not stored into D9125 to 9132 even if
detacted,

SET SET SET SET SET SET SET SET SET SET SET
F50 F25 F18 F25 F15 F70 F85 F38 F110 F151F210 LED R

ANAANANANY

0

Deoos

MS009

Ds009

D912, 1123 5l/e)]7|8]s]s

coljlo|o

Deo129

Dg12 50 | 50

50

4

50 |50}50|50|50]50) 09
a9

Dei2¢g o 25 | a5 85199 g0 00 |90 |15

Da127]

091281
D9130 Do12

151151515 |15]15]15] 70

70|70 |70 |70 |70 |70 |70 | 85

lofo

65 | 85 65 | 65|65 | 38

elo|lefe|B8|g]ln]|a

09139 0

D131 ©

o
o

0]0 110{110]110|151

olele|olo]lelo]|@

elo|lolJo|lo
o

o 685
010 |30 |28|a38|as[3a]110
[} 0
0 0

D813 o 0fo 0 151|151 ]210

D9131

Dot132
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Table 3.1 List of Special Registers (Continued)

Related | Related
Stored Special | Sspecial
lana
Numbet Name Data Exp tion Relays |Reglsters
o Information of YO modules and remote terminal medules
00: connected to the A2C is stored corresponding to station
Absence number.' )
of remote e Information of YO modules and remote terminal modules
terminal is for input, cutput and remote terminal module
modules identification and expressed in 2 bits.
Initial e 00 : Absence of I/O modules or remote terminal
communica- modules, or initial communicaticon is disabled.
/O tion e 01 : input module or remote terminal module
module . e 10 : Output module
5)9133 and g;s:abled ¢ 11 : Remote terminal
remote . e Data structure
Dg140 h input - -
torminal module or
module } bi5b14 b13b12 b11b10 b9 b8 b7 b6 b5 b4 b3d b2 b1 bo
infor- ’em", © Do13e Station | Station | Station | Station | Station | Station | Station | Station
. terminal 8 7 [ 5 4 3 2 1
mation
module Station | Station | Station | Station | Station | Station | Station | Station
10: 18 15 14 13 12 1" 10 8
Qutput to ] Statien | Station Station | Station | Station | Station | Station | Station
module 24 23 22 21 20 19 18 17
11: Stalion | Station | Station | Station | Station | Station | Station | Station
Remote 58 55 54 53 52 51 50 49
terminal Da14p | Station | Station [ Station [ Station Station { Station | Stalon | Station
64 63 62 a1 80 59 58 57
& The number of times of retry performed to the I/O
module or remote terminal module which caused
communication error is stored. (Retry is
performed the number of times set in D9174.)
& When normal communication is restored, the count
number becomes 0.
e Station numbers of I/O modules are remote
terminal modules are as follows.
bi5to ba b7 to b0
Dai41 Station 2 Station 1
D9142 Station 4 Station 3
Station & Station 5
D9141 D9171 Station 62 Station 81
to He“'yt Number of Dat72 Station &4 Station 63 09174
c . _
' D172 ounter retries
e The retry counter for one station consists of 8 bits.
bin +7) b{n +6) b(n +5) bin+4) b(n +3) bin +2) b{n + 1) bi{n + Q)
[[on |
/
0: Number of times  Number of times
1: Error
® "n"is determined by the station number of /O modules
and remote terminal modules.
1,3, 5, 7...61, 63 odd stations: b0 to b7 (n = 0}
2, 4, 6, 8...62, 64 even stations: b8 to b15 (n =8)
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Table 3.1 List of Special Registers (Continued)

Related | Related
Stored Special | Sspecial
Number | Name Data Explanation Relays |Registers
Mode setting Processing
0 : With e Faulty stations (I/O modules and
automatic remote terminal modules) are
0: online disconnected from the link.
With return Communication with normal
automatic stations continues.
online ® When faulty stations have returned
return to normal,communication restarts
1: automatically.
Without
au}gmatlc 1 : Without ¢ Faulty stations (/O modules and
D9173 | Mode I?er;t;?: automatic remote terminal modules) are _ _
setting 2. online disconnected from the link.
Com- return Communication with normal
munica- stations contlnu_es.
tion stop ¢ When faulty statwns;. haye returned
at online to normal.commuqmatwn can be
ofror resumed by rebooting.
2 : Communication| & When one of the IfO modules and
stop at online remote terminal modules has
error become faulty, communication with
all stations stops.
& When the faulty station has
returned to normal, ¢communication
can be resumed by rebooting.
¢ Set the number of retries to be executed with an IfO
module or remote terminal module if communication is
faulty
Retry & Default H- D9178
09174 | . ount Number of ® Sefting range: 0 to 32 _ Do196
setting retries ® If communication with any [/O moduies or remote to
terminal modules cannot be executed correctly within the Do199
preset number of times of retry, & communication error
ocours.
Line ® The number of retries is stored when line error {time
error over) has occurred,
09175 retry :‘;t':?a'ier of ¢ When the line has returned to normal and Mo061 D9174
counter communication with I/O modules and remote terminal
medules has resumed, the count number is reset to 0.
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Table 3.1 List of Special Registers (Continued)

Related | Related

Stored Special | Special
Number | Name Data Explanation Relays |Registers
® The error code number of faulty remote terminal module
is stored when M 9060 is switched ON.
¢ The slorage areas for remote terminal module error code
numbers are at shown below.
D8180 Remote terminal No. 1
Da181 Remote terminal No, 2
Remote Statlon numbers for remote
Do188 terminatl De182 Remote terminal No. 3 termina modules No. 1 to
to module > No. 14 are set with DB024 Dso21
D9193 0 : Normal ! to D8034. MSQ60 to
error 09034
code Dbig2 Remate terminal No. 13
number D9133 Remote terminal No. 14
' ® Error code is cleared in the following cases.

¢ When the RUN key switch is moved from STCP to
RUN. {D9180 to D9183 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 communication can not be
restored within preset number of retries set with D9174).

® With automatic return enabled, such corresponding bit is
rest to "0" when normal communication is restored.

& Data structure

0:
D9196 | Faulty Normal Address b15 P74 b1a b12 b11 b10 b9 b8 b7 b8 b5 b4 b3 b2 bl bO
to station 1: Mo0E7 09074
D919 | detection| Com- 09156 [ST-[ST-[ST-|ST.|ST.[ST.[ST. [ST.[ST. [ST.[ST. [ST. [ST.[ST. [ST. [ST.
Hunieation 16 )15 salralz2fn |0 e|alr|s|s|alal2]s
Do1e7 [ST [8T-[ST. |ST. [ST. ST, [ST. [ST. [ST. |ST. [ST. [ST. [ST. [ST. [ST. [ST.
fault 22 |31 |30 |29 |28 | 27 | 26 |25 |24 [ 2o | 22 |21 |20 | 99 | 18 | 17
ST. [T, |8T.|8T. |5T. [ST. |ST. |8T. |7, |6T. |&T. |8T. |5T. |6T. |87, [ST.
48 |47 | 48 | 45 |44 | 43|42 | 41|20 | a0 | 38 | a7 | a6 | 25 | 34 | 23
ST.|ST.|ST.|8T.|ST. [ST.IST. |ST. |8T. |ST. |ST. [ST. |ST. [ST. |ST. [ST.
64 |63 |62 (81 |60 |55 |58 |57 56| 55]54 |53 [52|51]|50]as

Dga1ge

Do158

e At the remote IO module fuse blow detection, its
. corresponding bit is set at “1°,
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APPENDIX 4 Instructions for Use with Peripheral Devices

This section gives the instructions for use of the A6GPP, AGPHP, AGHGP,
A7PU, and A6WU modules with the A2C.

41 A6GPP

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.

{1} CPU type
On the A6GPP 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 shoulg be
set.

{3) Number of |/O points
The A2C has 512 input and output points from X/YO0 to X/Y1FF. ‘

(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, 1 (interrupt pointer)
is not usable. '

(6) Unusable instructions
The following instructions are not usable on the A2C.
(a) PR (ASCII print instruction)
(b) EI/DI {Interrupt program enable/disable)

(¢) IRET {Interrupt program return)
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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 initiai
program.)

Writing to EP-ROM impossible

Since the A2C uses only one ROM, 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.
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4.2 AGPHP

The system disk for use with the A2C is SW4GP-GPPA. 1

If the SW3GP-GPPA system disk is used for booting, follow the instructions
described below.

(1) CPU type
On the ABPHP 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 /O points
The A2C has 512 input and output points from X/Y0 to X/Y1FF.

(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, | (interrupt pointer)
is not usable. :

(6) Unusable instructions ‘
The following instructions are not usable on the A2C.
(a) PR (ASCII print instruction)
(b) EI/DI (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.)
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(8) Writing to EP-ROM impossible

Since the A2C uses only one ROM, 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.
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4.3 A6HGP

The system disk of current version is used for use with the A2C.

Follow the instructions described below.

(1)

(2)

(3)

(4)

(8)

(6)

(7)

CPU type

On the A6HGP booted with the SW3-HGPA 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 |/O points

The A2C has 512 input and output points from X/Y0 to X/Y1FF,

Interrupt programs and interrupt counters are unusable.
On the A2C, interrupt programs (| to IRET) cannot be executed.

Do not set interrupt counters using parameters. Counters set for inter-
rupt counters cannot execute count processing with main routine
programs and subroutine programs.

Unusable devices

Since the A2C does not execute interrupt programs, | (interrupt pointer)

is not usable.

Unusable instructions

The following instructions are not usable on the A2C.
(a) PR (ASCII print instruction)
(b) Ei/DI (Interrupt program allow/disallow)

(¢) 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.)
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(8) Writing to EP-ROM impossible

Since the A2C uses only one ROM, 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.
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The system disk of current version is used for use with the A2C.

(1)

(2

(3)

(4)

(5

(6)

(M)

@

CPU type
When the A6PU/A7PU is connected, the CPU type is set 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 /O points
The A2C has 512 input and output points from X/YO to X/Y1FF.

Interrupt programs and interrupt counters are unusable.

On the A2C, interrupt programs (| to IRET) cannot be executed.

Unusable devices

Since the A2C does not execute interrupt programs, | (interrupt pointer)
is not usable.

Do not set interrupt counters using parameters, Counters set for inter-
rupt counters cannot execute count processing with main routine
programs and subroutine programs.

Unusable instructions

The following instructions are not usable on the A2C.
(a} PR (ASCII print instruction)

(b) Ei/DI (Interrupt program allow/disallow)

(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.)

Connection to the A2C

The A6PU/A7PU can be connected to the A2C only by the hand held
system. (The add-on system cannot be used.)
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Versions “E” and later are applicable for use with the A2C. Versions “D” and
earfier 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)

(2)

(3)

Connection to the A2C

The A6WU can be connected to the A2C only by the hand held system.
(The add-on system cannot be used.)

When connected to the A6PHP

To prepare the ROM (for ROM operation) for use with the A2C by
connecting to the ABPHP, the two conditions mentioned below must be
satisfied.

(a) Boot the A6PHP with the SW4GP-GPPA system.
(b) Use the ABWU 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 ad-
dresses) for storage.

When cennected to the AGHGP

Since the ABHGP 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-num-
bered addresses) for storage.
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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)

(2

(3)

Program reading

Read the programs stored in the A2C in combination of “parameters +
main program” using the GPP/PHP/HGP.

Editing with the GPP/PHP booted with the SW4GP-GPPA

Sequence programs written with the SW3GP-GPP/SW3-HGPA or earlier
system disk can be edited.

If a sequence program written with the SW3GP-GPPA/SW3-HGPA or
earlier system disk is edited with the SW4GP-GPP, parameters remain
unchanged from those set with the SW3GP-GPPA/SW3-HGPA or earlier
system disk.

To change the initial setting from sequence program setting to
parameter setting, use the remote terminal setting with parameters.

Editing with the GPP/PHP/HGP booted with the SW3GP-GPPA/SW3-
HGPA or earlier 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 terminat setting, follow the procedures below.

(a) In case the software version “C” or earlier is used, the priority of
remote terminal setting of parameters is higher than that of the
sequence program. Therefore, follow the procedures below:

1) Clear all parameters to defaults.
2) Set parameters other than defauits.

3) Add the initial setting program to the sequence program.

(b) In case the software version “D” or later is used, the priority of
remote terminal setting of the sequence program is higher than that
of the parameters. Therefore, do the foliowing:

1) Add the initial setting program by use of the sequence program,
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IMPORTANT

The components on the printed circuit boards will be damaged by static electricity, so avoid
handling them directly. If it is necessary to handle them take the following precautions.

(1) Ground human body and work bench.

(2) Do not touch the conductive areas of the printed circuit board and its electrical parts with any
non-grounded tools etc.

Under no circumstances will Mitsubishi Electric be liable or responsible for any consequential
damage that may arise as a result of the installation or use of this equipment.

All examples and diagrams shown in this manual are intended only as an aid to understanding the
test, not to guarantees 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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