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1. INTRODUCTION /MELSEC-A

1. INTRODUCTION

This manual describes the functions and operation of the highly
reliable A3VTS multiplex system programmable controller
(hereafter referred to as A3VTS).

The A3VTS system is equipped with dual power supply modules
and three CPU modules. The CPU contains one majority A3VTU
and three A3VCPU multiplex CPU modules.

Various modules in the A3VTS system can be replaced without
stopping the system even if the power supply or CPU malfunc-
tions. This system features improved functions, performance and
reliability compared to systems using previous programmable
controller CPU modules.

Any previous sequence program written by the ACPU can be used
with the A3VTS.

The improved features, performance and functions of the A3VTS
are described on the following page.

The following abbreviations are used to indicate the A6GPP,
A6PHP, A6HGP or A7PU peripheral device.

A6GPP — GPP
A6PHP — PHP
A6HGP — HGP
A7PU  — PU

The A6GPP, A6PHP, A6HGP and A7PU are also referred to as
peripheral device when related expression is common to all of
them.

1-1
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1. INTRODUCTION / MELSEC-A

1.1 Features

The A3VTS is an integrated system configured of modules
featuring the characteristics described below. This section de-
scribes the representative features.

(1)

(2)

(3

Improved reliability and operating ratio through the adoption
of multiple power supply and CPU modules. :
The A3VTS system uses a dual power supply and three CPU
modules to perform system operations in the multiple-
module, majority operation.

If there is a malfunction in either the power supply or the CPU,
operation automatically switches to another power supply
module or CPU module which is functioning normally. Major-
ity operation results are obtained for the output (Y) from the
three A3VCPU modules and then are output.

Module installation in the online mode

A malfunctioning power supply module or CPU can be
replaced during operation without having to terminate the
current operation.

An /0 module can also be replaced without terminating the
current output module system operations by setting the
control offline only for the /0 module which is to be replaced.
The operation ratio and reliability of the A3VTS system are
improved by replacing any power supply module or CPU
module which malfunctions during operation within 24 hours.

Constant scan function

The constant scan function sets the activation cycle of the
sequence program scan and can execute the program at
specified intervals.

Program scan time normally varies depending on the execu-
tion instruction conditions or the presence of subroutine
programs.

If the control scan function is used the program scan time is
set to a regular interval. This allows the control of external
devices without variation in control intervals caused by scan
time variation.

- Step 0 END Step 0 END Step 0 END, Step 0
Sequence program scan time 4-..- | {-----
62msec 70msec 40msec
Constant scan set value 80msec 80msec 80msec
1-2
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1. INTRODUCTION 4 ME[_SECA

(4) Compatibility with A3(E)CPU, ASNCPU and A3HCPU systems
The compatibility of I/O modules (special function modules)
and programs for A3CPU, A3NCPU and A3HCPU based
systems is described below.

(a) 1/0 module (special function module) compatibility
I/0 modules can be basically used in the A3VTS system.
However some modules cannot be used.
Refer to section 2.2 or Appendices 2 to 4 for details.

(b) Sequence program compatibility
Generally, previously written sequence programs can be
used in the A3VTS system.
However, some instructions cannot be used, and some
instructions differ in terms of devices and specifications.
Refer to Appendices 2 to 4 for further details.

(5) Peripheral device (software package) compatibility

The following peripheral devices can be used with the A3VTS
without modification.

A6GPP
A6PHP
AB6HGP
A7PU
ABWU

The floppy disks described below can be used to boot the
AB6GPP, A6PHP or ABHGP systems.

SWO0-GPPA to SW3-GPPA (A6GPP system disk)
SW3GP-GPPA (A6GPP/A6PHP system disk)
SWO-HGPA to SW3-HGPA (A6GPP system disk)

1-3
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2. SYSTEM CONFIGURATION /MELSEC-A4

2. SYSTEM CONFIGURATION

2.1 Overall Configuration

Majority module
1 (A3VTU)

Memory cassette L CPU module |
{A3NMCA- ') _{A3VCPU)

o

Power supply module Fuse (GTH-4)
(A61VP)

IC-RAM (4KRAM)

EP-ROM ({_:KROM) E

Battery (A6BAT) Extension base (A68VB)
{} — <=
: Mf Output module (AY: %)) Fuse
&

pecial function module

Power supply module Fuse (GTH-4)
{A6._P)

Extension base (A6:_1B)
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2. SYSTEM CONFIGURATION

AC30R4 cable

)

A7PU
programming unit

ABWU P-ROM
writer unit

A6HGP handy
graphic programmer

{t

SWi-HGPA
system disk

A6PHP plasma
handy programmer

MELSEC-A

Audio cassette

Audio cassette

{t

SW. GP-GPPA
system disk

Y

ABGPP
intelligent GPP

cleaning disk

<: cable (J-1) recorder.
EP-ROM (4K,
C: 8K, 16K ROM)
:“ | AC30WU cable A6WU P-ROM
: ) for ABWU writer unit
<— Printers: K6PR, K6PRK,
SWO'C:,'.’PkU K7PR, A7PR, GT-10,
: user dis general purpose printer
SWO0-FDC
user disk
<——L_| swornc

AC10MD
composite
video cable

CRT

EP-ROM.

A3MCA-},
A3NMCA-_:
memory cassette
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2. SYSTEM CONFIGURATION / MELSEC-A

2.2 A3VTS System Usage Precautions

This section describes precautions for the A3VTS architecture and
usage.

(1) The A3VTS system is a multiplex system that uses two power
supply modules and three CPU modules.
The multiplex system architecture enables continuous system
operations even if a power supply module or CPU module
malfunctions. As a result, the system operates W|th high
operation ratio and reliability.
Although system operations using a power supply module
and one or two CPU modules is possible, multiplex system
operation is not possible in such a configuration because
system operation stops of an error occurs.

(2) System operation will stop if a power supply module malfunc-

tions when an extension base using the conventional power
supply module (A61P to A65P) is installed in the system using
the dual power supply modules. (The same conditions exist
for A81CPU PID control CPU modules when installed.)
All the extension base units used in the system with dual
power supply modules should use an extension base module
for dual power supply modules to ensure improved operation
ratio and reliability.

(3) Extension base units (A55B and A58B) cannot be used in the
~ A3VTS system. The A3VTS system cannot supply them with 5
VDC.

(4) The combinations of base units and power supply modules is
shown in the table. ("O” symbol indicates possible combina-
tions and " X" symbol indicates combinations which are not
possible). Do not make any of the combinations indicated by
an "X" since this may damage the power supply modules.

Power Supply Module Type
Base Type AB1VP A61P A62P AB3P A65P
A30vB
O X X X X
A68VB
A65B X O O O O
A68B X O O O O

(5) Special function modules which cannot be used

(a) AD57(S1) CRT controller module

(b) AD58 LCD controller module

(c) Al61 interrupt module

(d) AJ71C24(S3) computer link module

(e) AD51 intelligent communication module
*AD51 modules can be used under the following condi-
tions. No other functions are usable in the A3VTS system.

AD51 ------ The AD51 buffer memory can be accessed by the
LFROM | / [ TO| instruction.

Refer to Appendix 9 for details regarding possible functions

(commands).
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2. SYSTEM CONFIGURATION | /MELSEC-A

(6) Software packages which cannot be used
SW._.GHP-UTLPC-PID utility package
SW: GP-AD57P system disk
SW:_:GHP-UTLPC-FN1 utility package

(7) There are some peripheral device functions which cannot be
used during A3VTS system majority operation.
These functions are described below.

(a) Writing cannot be performed during a RUN operation.
If a write operation is performed during a RUN operation,
the A3VCPU generates an error and drops froin system
operation.

(b} Forced output cannot be used.
If forced output is performed, the A3VCPU generates an
error and drops from system operation.

When data is written to a data register during test
operation, an error occurs when output (Y) is executed if
the data influences the output (Y) and the A3VCPU drops
from system operation.

(c) The offline switch cannot be used.
If the offline switch is used the A3VCPU generates an error
and drops from operation.

(8) When the A3VCPU has dropped from system operation due to
an error during majority operation, normal operation can be
restored by correcting the error or replacing the malfunction- .
ing module.

400ms is necessary for restore grocessing and the scan time
for restore processing is extended 400ms. Conseguently,

when majority operation is performed, set the WDT fo a value
egual to the normal scan time +400ms.

If the setting value is small, an error will be generated by all
A3VCPUs when the A3VCPU restores operation and system
operations stop.

When an error has been remedied or an A3VCPU has been
replaced and the A3VCPU’s operation in the system is to be
restored, restore A3VCPU operation at a point which will not
have an effect even if control is delayed due to increased scan
time as described above.

(9) Refer to the A3VTS Multiplex Data Link System User's Manual
for details about precautions for systems used with the
_ multiplex link system.
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(10) A3VTS system configuration

Basic base (A30VB)

Majority module CPU madule
PARN e

A3VTU | A3VCPU| A3VCPU | AsvePu

Extension cable \
‘\ip

1st extension
stage ion base (AB8VB)

5 6 7
oot10f20|320|40]s0|60] 70
to|to|tolto]tof oftofte
ﬂ OF J1F|2F J3F | 4F | 5F } 6F | 7F
‘\iPower supply module
Sth extension
stage Extension base (A658)

8 9 10 M 12 13 M_1s
80 [T ao]Bef cof ooy €0 Fo)
1 L} )

wltolwolwo|o|o!w!ie!

32 33 34 35 36 37 38

260] 210] 220

to|to] to

System configuration

1 " 1
-E se)or|ar|eelcrlor ] er} er) 208 | 21F ) 22F
_] \iner supply module \Pawor supply

stage stage
16 317 18 19 20

40 41 42
100{110{120{ 130] 140 280| 2%0]2A0
twoltojtoftof to tofpto] to
J0FJ11FJ12F] 13F | 14F i 28F | 29F | 2AF

“Pmr supply module _' "Power supply moduie

stage Power supply module stage
‘4 24 25 26 27 28 29 30 3t
1801190 |1A0] 1BOf 1C0 [ 1DO [1€0| tFO

tojtojtolto|tojto|to]to

18F |1SF IAF|1BF] 1CF | 1DF }1EF | 1FF

i - X

Power supply module

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

Maximum number of

extension stages 7
Maximum number of 56
loaded I/0 modules
Maximum number of 2048

/O points

Basic base/extension A30VB/AGSVE, AG5B, A68B

base types
Extension cable types ACO06B, AC12B, AC30B
Restrictions " |(1) Any extension base (A55B, A58B) cannot be connected to the A3VTS system.
(2) The extension cable may be used for distances up to 6.6m (21.65ft).
{1) Assign I/O numbers in order of the stage setting numbers of extension bases without
regard to the connection order of extension cables.
(2} Assign /O numbers on the assumption that the extension base have 8 slots each.
Therefore, assign 16 points/siot to the slot with dotted line the extension base on the
Assignment of assumption that the A35B has 3 more slots {48 points).
/O numbers (3) Assign 16 points to an empty slot.

(4) When the setting of extension stages has been omitted, make assignment on the
assumption that 16 points are occupied per slot for all the number of stages X 8 slots.
(5) For items (2) and (4), the assignment can be changed according to Section 4.6.3
“Assignment of /O numbers”.

1B {NA) 66190-A



2. SYSTEM CONFIGURATION
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2.3 System Configuration

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

M station: Master station, L station: Local station,
O: Indicates that it is usable.

Applicable System
.1 Coaxial | Optical |x
Occupied g data link|data link| S
Module Type Description Points g .§ g § g E Remarks
HERE ®|% 2
i kAR B8 g
“|=|- =] o
Consist of the following
models:
A3VTU ............ 1
Majority system A3VTS A3VCPU:------- 3 O O
A61VP ............ 2
ASOVB ............ 1
Program capacity: 30K steps,
/0 points: 2048 Memory cassette to be
CPU module A3VCPU M, L, S total: 2048, Olo[o O O arranged separately.
T: 256, C: 256, D: 1024
Majority module A3VTU For independent system _— O|1010 OO O
’ A3NMCA-0 | Without IC-RAM memory
With IC-RAM memory 16K * With two memory
A3NMCA-2 bytes sockets
With IC-RAM memory 32K * A3NMAC-0 can be
A3NMCA-4 bytes loaded with IC-
I;llaesr:ec;trz RAM or EP-ROM
A3NMCA-8 \t,)v;ttgs IC-RAM  memory 64K e Oloo O|O O memory.
A3NMCA-2 to -24
With IC-RAM memory 128K can be loaded with
A3NMCA-16 bytes only EP-ROM
memory.
With IC-RAM memory 192K
ASNMCA-24 | oo |
IC-RAM | 4KRAM 8K bytes (max. 3K steps)
4KROM 8K bytes (max. 3K steps)
Memory — Qlol0] [O|0] |0
EP-ROM| 8KROM 16K bytes (max. 7K steps)
16KROM | 32K bytes (max. 15K steps)
AX10 16 points, 100-120V AC 16
AX11 32 points, 100-120V AC 32
AX20 16 points, 200-240V AC 16
AX21 32 points, 200-240V AC 32
AX40 16 points, 12/24V DC 16
Input module o010 |00 10
AX41 32 points, 12/24V DC 32 I
32 points, 12/24V DC, fast re-
AX41-S1 sponse type 32
AX42 64 points, 12/24V DC 64
64 points, 12/24V DC, fast re-
AXaz-s1 | O e 64

Table. 2.1 List of Equipment (Continue)
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2. SYSTEM CONFIGURATION / MELSECA

Applicable System

«| Coaxial | Optical | x
Occupied £ |data link|data link £
Module Type Description Points E .S “5- .5 .5 ::: Remarks
S|siEl |=|8 |2
B Ew \B= &
- = Q
AX50 16 points, 48V AC 16
16 points, 48V DC, sink/source.
AX50-51 selectable 16
AX60 16 points, 100/110/125V DC 16
16 points, 100/110/125 DC, sink/
AXB0-S1 | 5iirce selectable 16
——Jindicates
AX70 16 points for sensor 16 source loading.
. The other modules are
AXT71 32 points for sensor 32 of sink loading with
- the exception of the
Input module 16 points, 12124V DC source ~[O|O|Of |00 |O| Axs0-51 and AX60-51
loadmg i which may be used as
- i both a sink and a
16 pon s, 12/24‘ DC source - source loading
A module.
32 "poirits, 12/24v .DC sour e . "
Ioadlng - i %
32 pomts, 12/24V DC source, ‘32
low on/off response thresho[d -
,64 pomts, 12/24V %% source 64
loading. . D

Table. 2.1 List of Equ|pment {Continue)

POINT I

used.

(1) Although memory cassette capacity is 128KB for
A3NMCA-16 and 192KB for A3NMCA-24, maximum
memory area usable for parameters is 96KB and
144KB, respectively.

(2) Any conventional memory cassette A3MCA-

:may be

18 (NA) 66190-A
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Applicable Systeml
) Coaxial | Optical |x
Occupied E data link|data link|.E
Module Type Description Points g 5 g g g 5 Remarks
HHEIRHEEE
Bl2|% (2% |B
AY10 16 points, relay contact 16 [——==lindicates
5 I p source loading.
16 points, relay contact, for in-
AY10A dependent contact output 16
16 points, relay contact, with v
AY11 surge suppression 16
16 points, relay contact, for in-
AYTA dependent contact output, with 16
surge suppression ’
16 points, relay contact, (with
AY11E fuse) 16
AY13 32 points, relay contact 32
32 points, relay contact, (with
AY13E fuse) 32
. : . The other modules are
AY22 1z‘iise;)aomts, triac for 2A (with 16 of sink loading.
The short and over-
R . R heat protection func-}
Avzz |32 points, triac for 0.6A (with | 3 tions of the AYGOEP,
AYS80EP, AYS1EP,
. " AY82EP are as fol-
16 points, 12/24V DC transistor -
AY40 for 0.1A 16 lows:
Output 16 points 12/24V DG t ot [_Short protection function |
utpu points ransistor A :
module AY40A for independent contact output, 16 Ol010 0|0 O Protects the transistor
. 0.3A from overcurrent due
to external wiring
32 points, 12/24V DC transistor short, etc.
AYA ' 32
output for 0.1A I Overheat protection function |
AY42 64 points, 12/24V DC transistor 64 Protects the transistor
for 0.1A from abnormally high
" 12124V DG temperature due to
g points, transistor, any external factor.
AY42-51 0.1A fast response type 64
16 points, 12/24V DC transistor
AYS0 [ sor 0.5A (with fuse) 16
32 points, 12/24V DC transistor
AY5T | for 0.5A (with fuse) 32
16 points, 12/24/48V DC transis-
AYE0 tor for 2A (with fuse) 16
16 points, 12/24/48V DC transis-
AY60S tor, 2A (6.4A/common) 16

1B (NA) 66190-A




2. SYSTEM CONFIGURATION / MELSEC-A

Applicable System
« | Coaxial | Optical |
Occupied S |data link|data link| .S
Module Type Description - Bl e e - Remarks
Points s -f-:’ 'g -.9.. ‘5 g
HE Sls 8
'g w|lH ol £
=== [=]2] (8
AY70 16 points (5/12V DC) for TTL, 16 = indicates
CMOS source loading.
32 points (5/12V DC) for TTL,
AY71 CMOS 32
Output
module 0|0 O
ts, 12/24V nc transrstor
.| for. 08A ‘with-short-and over- |
heat protectlon functlons o
‘e pomts 12/24V bC trans:stor
;1 for 0.1A with short and ' over-
‘| heat: protectlon functions
/O are processed with
Dynamic : . scanning made in
P 64 inputs, 64 outputs : .
combined IO A42XY s A 64 o100 O|0 O| groups of 8 points in-
module Dynamic scanning mode dependently of the
CPU module.

Table 2.1 List of Equipment (Continue)
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Applicable System

Coaxial | Optical |x
Occupied | E data link|data link|.S :
Module Type Description Points § g g g g 5 Remarks
o|s | =k -
- RN LR [~}
gla|8| |58 |E
Els|=| |=l=]| |8

For positioning control

Pulse chain output, 2 axes (in-
dependent, simultaneous 2
AD71 axes, linear interpolation) 32 [@][e][e} [@][e) O
A stepping motor can be used )

when AD76 module is used in
conjunction with this module.

For positioning control

For MELDAS-S1 servo driver
(dedicated)

Pulse chain output, 2 axes (in-
dependent, simultaneous 2
axes, linear interpolation) i

Positioning |. AD71S1 32 olojol ool |o

For positioning control
Analog voltage output (0 to &
10V DC)

2 axes (independent, simul-
taneous 2 axes, linear interpola-
tion) :

AD72

Binary 24 bits, 1/2 phase input,
AD61 reversible counter 32 [@l{e]]e] o1 O
50KPPS, 2 channels

High-speed

counter Binary 24 bits, 1/2 phase input,

reversible counter
AD61S1 1 phase------ 10KPPS, 2 phases--- 32 [@][e][e) [@0][0)] O
- | ---7KPPS

2 channels

Special function module

4 to 20mA/0 to =10V

A/D converter | AGBAD(S3) Analog input 12 bits, 8 channels

32 O[0o[0] 0|0 |0

4 to 20mA/0 to 10V

D/A converter | A62DA(S1) Analog output 12 bits, 2 channels

32 OC|0]|0O| |Olof |0

A/D, D/A 4 to 20mA/0 to 10V
converter AB4AD Analog /0O 15 bits, 4 channels 48 O[0|0 0|0 o
32K bytes memory, battery
Memory card/ backed
Centronics AD59 May be connected with any 32 Q10|10 0|10 O
interface printer conforming to Centro-

nics Standards.

Messages can be recorded/re-
played on max. 60 channels.
1, 2, 4 or 8 seconds may be

ATIVC | selected per channel. 16 O|0]0 ) 0|0 O
Total recording time 64
seconds.

Voice output

Table 2.1 List of Equipment (Continue)
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Applicable System

Coaxial

Optical | x
Occupied § data link|data link|.S
D ipti " -~
Module Type escription Points -g '5 .E .5 § g Remarks
2158 "8 -
g|3|s| |8|8] |[E
=|=|- =~ o
Allows max. 8 multitaskings of
GPC-BASIC programs for data
Intelligent transfer between the PC and
communi- computer and control status Refer to
cation ADS1E monitoring. 48 O
module Data communication with the Up to two
computer in free format. Two of any
RS-232C, two RS-422 channels. modules
may be
Mutltidropped with max. 8 slave used with
stations to make bit data one CPU.
_| transfer.
% AJ71C22 | For multidrop link master sta- 32
B tion.
. Transmission speed: 38.4KBPS
E Muégf;(’p One RS-422 channel
21 link module - . Q010 Ol0 O
5 Ny For multidrop link remote /O
g and units A0J2C25 station —_
Tg For multidrop link local station ﬁ‘:zilgzz connection
S (May be used as the computer
& ADJ2C214 | iy or multidrop link master 64
station in an AQJ2CPU system)
CPU module for process PID
PID control control Can be connected to
CPU modu?le A81CPU | PID operation for up to 64 loops 128 O10j|0 OO O] the A3VTS, master sta-
and 32 programs can be made. tion or local station.
{max. 8000 memory steps)
Dummy 16, 32, 48 or 64 points may be | Number of With 16 simulation
module AG62 selected. set points O|0]0 olo O switches
BI Dustproof cover for use in
ank cover AG60 vacant slot 16 O[0]|0 O|0 @)

Table 2.1 List of Equipment (Continue)

POINT I

to be used.

Refer to Appendix 9 when the AD51E is used with the
A3VTS system since there are restrictions on the functions
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Applicable System
| Coaxial Optical | x
» Occupied | 5 (4212 link|data link{ .E
Module Type Description Poir'l,t: B g g 5 £ E Remarks
D] = o
ol el g|e 2
3|%| 8| |8 |€
=l=(4| |=(4] |8
Consists of the following mod-
ules:
Type Number of modules
AZVTS A3VTU 1
VP21 A3VCPU 3 - — O|0O @]
AJ71VP21 2
A30LVB 1
AB1VP 2
Consists of the following mod-
ules:
Type Number of modules
AVTS A3VTU 1
-VR21 A3VCPU 3 — 010 O
AJ71VR21 2
A30LVB 1
A61VP 2
Multiplex data
link system Consists of the following mod-
ules:
Type Number of modules
A3CPU ASVTY !
VP21 A3VCPU 1 0|0 O
AJ71VP21 2
A20LVB 1
A61VP 2
Consists of the following mod-
ules:
Type Number of modules
A3CPU ASVTU !
VR21 A3VCPU 1 O|0 O
AJ71VR21 2
A20LVB 1
A61VP 2
2 Coaxial data For master station or local sta-
Bl link module AJ71VR21 | tions. For high-reliability, coa- _— 0|10
£ xial cable data link.
-
[= .
= . For master station or local sta-
Optical data . h s .
8 5 AJ71VP21 | tions. For high-reliability, optic- e 010
&| link module al data link.
1107220V 5V DC 5A - May be used with main base
: unit  {A30VB, A30LVB,
AG1VP AC 24V DC 08A ' Ol0|O1 [O|O]  |O] A20LvB) and extension base
_ For unit (A68VB).
110/220v use in
ABTP g AC 15 SV. DC 8A | power May be used with ex-
Power supply A62P 21110/220V| &5V DC 5A|supply tension base unit
module £ AC 3 24V DC 0.8A] slot (A65B, AG8B).
AB3P 24V DC 5V DC 8A ololo olo ®)
AGSP 110/220V 5V DC 2A May be used with ex-
AC 24V DC 15A tension base unit
For use A68VB, A65B, A68B).
ABEP M0220V) v e 124 n w0 16 ( )
slot

Table 2.1 List of Equipment {Continue)
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Applicable System
Coaxial | Optical

-
Occupied £ |data link|data link| £
Module Type Description Points 'g .s g -g £ g Remarks
Q| k=]
I3 [} 2.
HE KRR
TIE4 == o
Main base for A3VTS )
The following number of mod-
A30vB ules can be installed. O O

A3VTU: 1 module, AV3CPU: 3
modules, A61VP: 2 modules

Base for A3VTS-VP21/VR21

The following number of mod-
ules can be installed.

ASOLVB | A3VLU-L: 1 module, AV3CPU: 3 olol lolo

modules, A61VP: 2 modules,

AJ71VP21/VR21: 2 modules

Main
base unit

Base for A3VTS-VP21/VR21
The following number of mod-
Base unit ules can be installed.

: A20LVB | A3VLU-L: 1 module, AV3CPU: 1 0|0 0|0
module, A61VP: 2 modules,
AJ71VP21/VR21: 2 modules

Extension base for A3VTS
The following number of mod-
A68VB ules can be installed.

I/0 module: 8 modules, A61VP:
2 modules

A68B E!aer; accommodate 8 /O mod-

Can accommodate 5 1/0 mod-
AB5B ules.

AC06B 600mm long

Extension For use between .
cable AC12B | 1200mm long base units O|0(0o| (olo] |O

AC30B 3000mm long

A6SW16 | 16 points simulation switch

Simulation ololo olo 0O Used with an input
switch ABSW32 | 32 points simulation switch module.
Battery A6BAT IC-RAM backup — JO[O|0O] |O]0o] [0
For AY22 HP-70K Plug type 7A
For AY23 HP-32 Plug type 3.2A
@ For AY50 ‘
@ ’ MP-20 Plug type 2A
5|8L_AYe ' — [o]ofo] |ojo] |o
“| For AYs0 MP-32 Plug type 3.2A
For AY60E MP-50 Plug type 5A
For power .
supply GTH4 Cartridge type 4A

Table. 2.1 List of Equipment
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Unit Description Type Remarks

QO Consists of the following models:

Type Remarks

O Programming unit with CRT
A6GPPE O Equipped with ROM writer, FDD and printer interface functions.

Intelligent -GPP | A6GPPE-SET SW.IGP-GPPAEE | A series system disk

fﬁﬁg\',?a??,mci'ﬁgr SWITIGP-GPPKEE | K series system disk

SWO0-GPPU User disk {3.5 inch, formatted)

Cable for connection of CPU and A6GPP

AC30R4 3m/9.84ft length

Composite AC10MD | Cable for connection of GPP and expanded monitor display. 1m/3.28ft length.
video cable

QO Consists of the following models:

Type Remarks
Q Programming unit with LCD
A6HGPE O Equipped with FDD, printer interface and memory card interface
functions.

Programming | Handy graphic g SW: -HGPAEE | A series system disk
unit with LCD programmer AGHGPE-SET

SW. -HGPKEE |K series system disk

SWO0-GPPU User disk (3.5 inch, formatted)

Cable for connection of CPU and AGHGP

AC30R4 3m/9.84ft length

QO Consists of the following models:

Type Remarks
(O Programming unit with plasma display
A6PHPE O Equipped with FDD, printer interface and memory card interface
functions.

Programming Plasma hand 5 i i
PRy y . SW._IGP-GPPAEE | A series system disk
unit with plasma programmer ABGPHPE-SET

display SW.JGP-GPPKEE | K series system disk

SWO0-GPPU User disk (3.5 inch, formatted)

Cable for connection of CPU and AGPHP

AC30R4 3m/9.84ft length

AC30R4 3m (9.84ft) length
RS-422 cable Cable for connection of CPU and A6GPP/A6HGP/A6PHP
AC300R4 :

Common to
programming

“"i?n;"iﬁ':é:RT User disk SWO-GPPU | User disk {3.5 inch, formatted) for storing programs

30m (98.4ft) length

Cleaning disk SWO-FDC | Cleaning disk for disk drive

Table. 2.2 Configuration Expansion (Continue)
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Unit Description Type Remarks
K6PRE
Printer O For print out of program ladder diagrams and lists.
K7PRE
Printer RS-232C AC30R2 | Cable for connection of AGGPP/AGPHP/AGHGP and printer. 3m/9.84ft length.
':)’;’F‘,‘;’ K6PR-Y | Paper for K6PRE. 9 inch. Available in units of 2000.
ko K6PR-R  |Replacement ink ribbon for AGPRE
O Connected to the CPU directly or via cable to read and write programs.
Programming A7PU Equipped with MT function. ‘
Programming unit O The A7PU is supplied with a cable for connection of the A7PU and audio
unit cassette recorder.
RSa22 ACSORA. | Cable for connection of CPU and A7PU. 3m(9.84ftV30m(98.4ft) length.
P-ROM ASWU QO Used to store programs onto ROM and read programs from ROM to the CPU.
P-ROM writer writer unit O Connected to the CPU directly or via the AC30R4 cable.
unit )
RS a2 AR, | Cable for connection of CPU and ASWU. 3m(9.841t)/30m{98.4ft) length.
GPP-BASIC SW._IGHP ‘| Software package for creating and executing BASIC programs by A6GPP, AGPHP
Software package -BAS or ABHPG.
Package . Y -
' Zl::t?g:n:; ckaogF: SKPCG-PISO Software package for calculating trigonometric functions, square roots, etc.

Table 2.2 Configuration Expansion
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3. GENERAL SPECIFICATIONS

Table 3.1 shows the common specifications of various modules
used.

item Specifications
Operating ambient 0 to 550
temperature
Storage ambient —20 to 75C

temperature

Operating ambient
humidity

10 to 90%RH, non-condensing

Storage ambient
humidity

10 to 90%RH, non-condensing

Vibration resistance

-Frequency | Acceleration | Amplitude Sweep Count
Conforms to * JIS C 0911| 10 to 55Hz — (8:832;:“&) 10 times
55 to 150Hz 1G — *(1 octave/minute)

Shock resistance

Conforms to JIS C 0912 (10g X 3 times in 3 directions)

Noise durability

By noise simulator of 1000Vpp noise voltage,
1us noise width and 25 to 60Hz noise frequency

Dielectric withstand
voltage

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

Insulation resistance

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

Grounding

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

Operating ambience

Free of corrosive gases. Dust should be minimal.

Cooling method

Self-cooling

Table 3.1 General Specifications

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

Note: * JIS: Japanese Industrial Standard

3-1

18 (NA) 66190-A



4. A3VTU AND A3VCPU MODULES

4. A3VTU AND A3VCPU MODULES / MELSECA

This section describes the specifications, performance, function,
memory capacity, and devices of the A3VTU and A3VCPU
modules. Since these performance and functions cannot be
demonstrated independently, the descriptions are given for the
combination of the A3VTU and A3VCPU modules.

4.1 Specifications

The A3VTS and A3VCPU performance specifications are indicated

in Table 4.1.
ttem Type A3VTU+A3VCPU Refer to:
Control system Repeated operation (using stored program) 4.2
/0 control method /O image refresh mode 4.3
Language dedicated to sequence control
Programming language {Combined use of relay symbol type, logic symbolic language, 4.4
and Sequence Action Program language)
Sequence instruction 22 For de-
tails, see
ilf\'vlsjtrnjt::‘tairor?; Basic instruction 128 the Prog-
ramming
Application instruction 107 Manual.
Processing speed (sequence instruction) Appendix.
( usec/step) 1.0 11
/O points 2048 4.5
Watch dog timer (WDT) (msec) 10 to 2000 46
Memory capacity Up to the capacity of the memory cassette loaded g;
Main sequence program
(step) Max. 30K
Program Subsequence program
capacity (step) i Max. 30K
Microcomputer program
(byte) Max. 58K —
Internal relay (M) (point) 1000 (MO to 999)
: The number of Ms -+ Ls + Ss = 2048
Latch relay (L) (point) 1048 (L1000 to 2047) (set in parameters)
Number of step relays (S) (point) |0 (Defaults to no value)
Link relay (B) {point) 1024 (BO to 3FF)
Number of points 256
] Timer 100ms timer: setting time 0.1 to 3276.7sec
2 P 10ms timer: setting time 0.01 to 327.67sec .
a Specifications 100ms retentive timer: Setting time 0.1 to Set in parameters 48
3276.7 sec
Number of points 256
Counter
Specifications Normal counter: setting range 1 to 32767 (CO to C255)
Data register (D) (points) 1024 (DO to 1023)
Link register (W) (points) 1024 (WO to 3FF)
Annunciator (F) (points) 256 (FO to 255)

Table 4.1 Performance List (Continue)
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ftem Type . A3VTU+A3VCPU Refer to:
File register (R) (points) Max. 8192 (RO to 8191)
Accumulatqr (A} (points) 2 (A0, A1)
é Index register (V, Z) (points) 2¢{, 2 48
a Pointer (P) (points) 256 (PO to 255)
Special relay {M) (points) ' 256 (MS000 to 9255)
Special register (D) {points) 256 (D000 to 9255)
Comment (points) Max. 4032 (Specify in batches of 64 points) —_—

Watchdog error supervision,
Self-diagnostic functions Memory error detection, CPU error detection, I/O error detection, 4.9
battery error detection, etc.

Operation mode at : STOP/CONTINUE —
the time of error

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

At power on, at power restoration after

power failure Automatic restart when “STOP/RUN" key switch is set to RUN. {initial start) —_—

Battery, lithium battery used (5 years of guarantee period. For total power

IC-RAM back-up failure guarantee time, refer to Section 12.3.1)

Allowable instanganeous power failure within 20
period (ms)
Internal current A3VTU 1.0

consumption —

(5V DC) (A} A3VCPU 22
A3VTU 0.79(1.74)

Weight kgllb) e

' A3VCPU ' 0.84(1.85) .

A3VTU

Size mm(inch) 250(9.84) (H) X 79.5(3.13) (W) X 121{4.76) (D) —_
A3VCPU

Table 4.1 Performance List

POINT |

The A3VTU and A3VCPU do not provide the interrupt
processing function so realtime interrupts or sequence
start interrupts from an interrupt module or a special
function module are ignored and the interruption program
is not executed. Consequently, interrupt pointer (l) and
interrupt counter (C) cannot be used.
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4.2 Operation Processings

The operation processing for the A3VTU and A3VCPU is shown in
Figure 4.1.

The operation processing operations are separated into those for
the A3VTU and those for the A3VCPU. The operation processing is
described in the summary below.

C Operation processing )

A

Initial processing

y

/O refresh processing

y

Sequence program operation pro-
cessing

Step O
to

END (FEND) instruction

y

END processing

Repeated operation
processing

Fig. 4.1 Operation Processings
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4.2.1 Repeated operation processing

Sequence programs are written by the peripheral and stored to
the A3VCPU user program area. For the three A3VCPU modules,
write the same sequence programs and parameters.

The A3VCPU reads the required program sequentially from the
user program area and performs the repeated operation proces-
sing in order of step 0 to the (FEND) instruction.

(1) Stored program system

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

(2} Scanning

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

the (FEND).
Step number Sequence program ,
0 LD X000
1 OR Y010
2 ANI X001 .
3 ouT Y010
to to
END

Fig. 4.2 Sequence Program Operation Processing
4.2.2 Initialization

Initialization indicates the processing which |s required to begin
sequence program operation processing.

Initialization performs the processing for the /O module initializa-
tion, clears data memory, assigns /0 addresses, activates the
self-diagnosis function and performs other similar operations
when power is applied or a reset operation is performed by the
RESET switch.

Note that resetting an A3VCPU during majority operation causes
and alarm to be produced with that CPU; it is dropped from the
system operation.

4.2.3 END processing

END processing indicates the processing which returns operations
to step 0 in the repeat operation processing.

After the ASVCPU has executed the (FEND) instruction, the
END processing performs the processing for the update of the
timer/counter current value and turning the contact ON, the
self-diagnosis and constant scan processing, the sampling trace,
and other processing operations. When these operations are
completed, processing returns to step O.

Refer to section 4.2.4 for more detailed description of the
processing for the timer/counter, constant scan and self-diagnosis
function.
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4.2.4 Timer processing

The PC CPU uses up timers which increment their present values
according to the duration .of measurement.

® The 100ms timer timing can be set between 0.1 and 3276.7s in
100ms increments.

® The 100ms timer timing can be set between 0.01 and 327.67s in
10ms increments.

® The 100ms retentive timer retains its present value even if its
coil is switched off. The timing can be set between 0.1 and
3276.7s in 100ms increments.

The timer processing method is described below.

(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
(or FEND) instruction and the timer contacts close after the
timer has timed out.
(a) 100ms, 10ms timers
When the continuity is removed from in front of the timer coil,
the present value is reset to 0 and the timer contacts open.
(b) 100ms retentive timer
When the continuity is removed from in front of the timer coil,
the present value update is stopped but the present value is
retained.

(2) Ti_} instruction executed ([Rest] instruction)

When the timer is reset by the 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 T._} command.

(3) T.} jumped by instruction, etc.

If the 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 0
L | M\I———————"\MM{—
I |
A3VTU A3VCPU T '
Timer scan » Timer present value updated
numerical value Timer contact status updated

Fig. 4.3 Timer Processing

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

Timer Scan Time T Refresh Input
10ms T< 10ms
10ms T = 10ms
+ 2 scan time to 0
100ms, 100ms retentive T < 100ms
100ms, 100ms retentive T = 100ms
4-5
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- (4) Present value update timing and accuracy

(a) The timer accuracy is equal to a value of +2 scan time and
is unrelated to the timer and scan time.

(b) The diagram below shows the present value update timing
and accuracy when a 10ms timer is used in a program in
which the scan time is set to longer than 10ms.

Circuit example

|xo

K600

N

| When X0 is set ON, the T203 contact is set ON after six seconds
] are measured. (T203 is a 10ms timer).

Timer measurement method |

When the scan timer is 25ms

END OUT ouT ouT ouT
T203 END T203 END T203 END END T203 END
When the external input is ON . + + 1
within the range marked 2777 |= 25ms 25ms 25ms \\ 25ms
VITTITTTIT ON “
xo |OFF , ' ‘
ON
[}
T203 coil OFF '
' {ON
T203 contact |2 ¢
10ms timer counts + 4 + 4 4 A\ $ 4 4
1 21 2 3 1 2] 1M2g 1 2 3
A2 13 L2 12 3
Count set at END
) 1 1 t
0+43=3 3+2=5| 5974-2==599 |599+3=60
T203 present value \ITI\
TN
+1Scan
0
*2 N 6000ms R
+1Scan
0
"600” is indicated if monitored ‘J
by peripheral device.

Fig. 4.4 Timer Measurement Method

The errors described below are present in the time-up time
for the T203 10 ms timer as shown in Fig. 4.4.
*1---The 10 ms timer counting error (+1 scan time)
*2 --- The error resulting from timing that sets the timer
input condition ON and the T._: instruction
position in the program (+1 scan time).

The accuracy is +2 scan time (40.05 seconds in Fig. 4.4).

(c) The contacts of the "time-up” timer remain ON till the
point the instruction is executed, even if the coil of
the timer is set OFF. It is set OFF when the instruction
is executed. '

4-6
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4.2.5 Counter processing

The PC CPU uses up counters which increment their present
values on the leading edge of an input signal.

Counting is performed by the three A3VCPU modules. The A3VTU
does not contribute to the counting. The counter is used in the
main routine program or sub-routine program. The counter
processing is described below.

(1) The counter present value update and contact ON/OFF

(a) The counter coil is set ON or OFF by the C.:
instruction. The present value is updated when the coil
rising edge is detected; when the count value is in-
cremented to the same value as the set value, the counter
contact is set ON.

(b) Counting is not executed while the coil stays ON.

(c) The count present value is updated and the counter
contact is set ON/OFF after the (FEND) instruction is
executed.

(d) The counter value is not cleared even if the coil is set to
OFF i.e., the input conditions, which turn the counter coil
ON/OFF are set to OFF.

(2) C._: instruction executed
When the counter is reset by the C._: instruction, the
present value is reset to 0 and the counter contacts open. The

counters retain their present value and contact status even if
the counter coil is switched off.

Main routine? E!:‘AD L : EN, D O'
program ! L " !

Counter

Interrupt counter present value updated
Interrupt counter contact status updated

Fig. 4.5 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.

1 .
Maximum counting speed Cmax = %XE (times/sec)

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

ON
Count input signal QFF —

T ‘ATZ _
FT1=T2 ——LX100 (%)
= =12 o
T2
fT1>T2 n=T|-1—_*_T2X100 (%)

ts: Program scan time (sec)

4-7

1B {NA) 66190-A



4. A3VTU AND A3VCPU MODULES /MELSEC-A

POINT |

(1) Since the A3VTS does not have the interrupt program
execution function, the interrupt counter cannot be
used. Although parameter settings can be used to
assign the interrupt counter, the interrupt counter, if
used in the main routine program, cannot execute
counting.

(An error will not be generated even if an interrupt
counter is used in a program.)

(3) Count value update timing

An explanation of the count value update timing is given
based on the circuit example shown in the following figure.

Circuit example ]

I X5

! L

K2 J

i

@ | C3 is set ON when OFF to ON event of X5 is counted two times.

Counter operation J

END C3 END C3 END C3 END C3 END Cc3 END
L L L 1 L ] -l L Il 1 L
1 I R
ON ' \ ' i ' ! - ' L
T o I e e e
X5 OFF ! i 1 1 : ; 1 | i :
ON ! ;
X5 OFF —— } L :
(Image) ON l ‘___,—
C3 Coil OFF
C3 present value 0 » 1 . > 2 —»

T
C3 contact OFF

Counting is not executed as X5 remains ON.
ouT ouT \ ouT ouT ouT

Fig. 4.6 Counter Operation
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4.2.6 Operation processing at instantaneous power failure occurrence

The A3VTU or A3VCPU module detects any instantaneous power
failure when the input line voltage to the power supply module
falls below the defined value.

If the instantaneous power failure time is within the allowable
value (20ms), the A3VTU or A3VCPU module performs instan-
taneous power failure processing as described below:

(1) Instantaneous power failure within 20ms

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

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

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

Operation processing at occurrence of instantaneous power failure

Instantaneous power
failure occurrence  Power recovery

END 0 ]{ END END

— = {

_"—l'~ The ACPU stops operation.

(2) Instantaneous power failure over 20ms

The A3VTS system is activated at the initial start.
This is the same operation processing as performed when
power is applied or when the RESET switch is used.

4-9
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4.2.7 RUN, STOP, PAUSE operation processings

The A3VTS system is operated in either -of the RUN, STOP and
PAUSE states as described below.

The selection of each operating status is determined by the status
received from the key switch settings of the A3VTU and each
A3VCPU in combination with indications received. from the
peripheral device. Refer to Chapter 5 for further details regarding
the operating status that arise from these combinations.

This section describes the contents of operation processing in
each operation status.

(1) RUN operation processing

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

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

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

C» O
Y

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

/

/O modules refreshed in refresh
mode

v

Sequence program operation pro-
cessing

Step 0
to

END (FEND) instruction

Y

END processing
J

Fig. 4.7 RUN Operation Processing

4-10
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(2) STOP operation processing

STOP indicates a stop of the sequence program operation by
using the RUN/STOP switch or remote STOP (Section 4.11.5).
When the CPU is set to STOP, the output status is saved and all
outputs are switched off. Data other than the outputs (Y) is
retained.

The processing in Fig. 4.8 is repeated until STOP is swnched to
another state.

=
!

Output status is saved and all
outputs switched off.

Y

/O modules are refreshed in re-
fresh mode.

A

Link refresh processing

y

Self-diagnosis

)
RUN/STOP switch position check

Fig. 4.8 STOP Operation Processing

When the Run/Stop key switch is placed in the STEP RUN position, the A3VCPU
operates as though the switch is placed in the STOP position.

4-11
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(3) PAUSE operation processing

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

The PC CPU can set to PAUSE state in accordance with Section
4.9.

The processing in Fig. 4.11.6 is repeated until PAUSE is
switched to another state.

)

1

/0 modules are refreshed in re-
fresh mode.

y

Link refresh processing

\

Self-diagnosis

y
RUN/STOP switch position check

Fig. 4.9 PAUSE Operation Processing

(4) Each operation processing are shown in Table 4.2.

Processing Timer/
Counter Constant
170 RUN/
Present Scan Link Samplin
Ref!-esh Self- Value | Processing Ref:' h aTmp 9 STOP
(in Wil . es| race Switch
refresh Diagnosis and {with con- | Pprogessing | Processing Position
RUN mode) Contact | stant scan Check
/STOP Status set)
Switch Update
RUN
(END Executed | Executed | Executed | Executed Allowed Executed | Executed
process-
ing}
STOP Executed | Executed —_ —_— Allowed —_— Executed
PAUSE Executed | Executed — — Allowed —_ Executed

Table 4.2 Processing During Program Operation Stop

4-12
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4.3 1/0 Control

The A3VTS system uses I/O image refresh for /0 processing.
Refresh processing fetches external ON/OFF data (X input data) or
outputs ON/OFF data (Y output data) in one batch after the
instruction has been executed.

Since the ON/OFF status of input (X) does not change during one
scan of the sequence program, the program is executed through-
out the scan under the same conditions. _

A detailed explanation of the refresh processing operation is
shown below. ‘

| Refresh processing operation |

Refresh Operation
A3VCPU(A) A3VTU
r—-————"~>""""="="=>=——~~— A F-— - ===-- ——‘—'; —— : Normal execution
Ilo ! | === : Output refresh
1] »| Data memory [ | === : Input refresh
a For output (Y) I
1| 8 '
1182 | !
11235 ! ]
c 8 I
I1lsE |
115 I 0 |
1|5 Data memory { 4 5 |
1| & For input (X) ) ® | N y
:_ o °§. Data memory b Output _@
____________ F tput (Y) 7 module
A3VCPU(B) z or output Y) |1 A
r---m T - === T S : Load
©
: 2 Data memory || = l
1|18 For output (Y) §1 1
1| 8 ! i
[+
. 1] g2 ! 1
Processing | n.-§ 1 |
11§ € i I
1|5 X ]
Ils Data memory "
: Y For input (X) | '
b = J !
A3VCPUI(C) Data memory ﬁ' Input | ==—=
- --——-------— For input (X) 3 module Input
] ! ' npu
| 2 Data memory | | |
} § For output (Y) 1 1
e ! ]
: 53 1 1
<] )
I|SE 1 !
I8 I !
1l g Data memory d ]
1lo For input {X) ) |
1 |
T 4
Output refresh Output refresh Qutput refresh
\ 0 step END 0 step END \ 0 step
Sequence )
Sequence processing
processing
Power ON or Input refresh Input refresh Input refresh
STOP—RUN

When majority operations are not performed, processing is performed between
one of the operating A3VCPU modules and the A3VTU.

4-13
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(1) Input refresh

The A3VTU reads the input data from the input module in one
batch before executing the 0 step. The input data is stored in
the A3VTU data memory for input (X), while the A3VTU stores
the input data in the data memory for input (X) of each of the
A3VCPUs at the same time.

(2) Output data refresh

The A3VTU reads the data from the data memory for output
(Y) of each A3VCPU before executing the 0 stop. Majority
operations are performed with the results stored in the A3VTU
data memory for output (Y) while for output in one batch to the
output module at the same time.

(3) Execution of input contact .instruction

The input data is read from the A3VCPU data memory for input
(X) and the sequence program is executed.

(4) Execution of output contact instruction
The output data is read from the A3VCPU data memory for
output (Y) and the sequence program is executed.

(5) Execution of. output OUT instruction

The sequence program operation result is stored in the
A3VCPU data memory for output (Y). When the Y of the rear of
input (X) is used as an internal relay, processing becomes the
same as that for internal relay M. Thus, when the coil is set ON
by the program, the contact is set ON if used in the rest of the
program. This is unrelated to refresh processing.

(6) Operation delay

Changes in the output modules are delayed 1 to 2 scans
compared to changes in the input signal. Note that the delay is
increased by 1 to 2 scans plus 400ms when operation is
restored after repairing or replacing a malfunctioning
A3VCPU.

I/O timing is described in the following example.

[ Circuit example |

4-14
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Output refresh | ,H @ ) Output refresh ,Hl Output refresh =|.| @ { Output refresh I|..||_’.|'0u':pu1: refresh
1o T e

0 step END 0 step > § END 0 step . END 0 step §
X { ' ( i .

i
Input refresh Input refresh : Input refresh Input refresh Input refresh
External |
contact — | 1

X0

e e = =

Y10

by — e

External load

POINT I

Some I/0 modules may be directly accessed as in direct
mode by using the @l instruction (partial refresh). For
details, refer to the ACPU Programming Manual.

4.4 Programming Languages
Any of the following languages may be used:
(1) Relay symbolic language

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

(2) Logic symbolic language

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

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

4-15
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4.5 Number of Inputs/Outputs and 1/0 Addresses

4.5.1 Number of inputs/outputs

The number of inputs/outputs indicates the number of /O devices
which can be connected to and controlled by the PC. The number
of I/0 depends on the CPU module used.

Inputs and outputs are devices used to transfer data between the
PC and external equipment.

The input (X) is provided by an external device {(e.g. limit switch,
pushbutton) connected to the input module and is used in the
sequence program with an ON/OFF signal.

The output (Y) is used to provide a program operation result to an
external device {e.g. solenoid, magnetic switch) connected to the
output module.

4.5.2 1/0 addresses

/O addresses indicate 1/0 module addresses for use in the
sequence program and are represented in hexadecimal.

I/O addresses depend on the positions of I/O modules loaded on
the base unit.

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

0 1 2 3 4 Slot

A A A A X
x[olfo] { x[1{0] | x[21[d] | Y[E1@ | Y[a][e]4—= No. 0
to
to to X2C to to to
to
X[l | X[@ME | x2E | YEIE | Y8l[E-— No. F
. 16 . 16 . 16 16 16

inputs inputs | inputs | outputs | outputs

Power supply
module
CPU module

Correspondence between hexadecimal and decimal is as follows:

Decimal 0/11213|4|516|7]8|9(10|11}12]13[{14]|15
Hexadecimal |0|1(2|3{4|5(6|7{8{9|A|B|C|D|E|F
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4.5.3 I/0 assignment

I/O addresses are automatically allocated by the A3VTU in
accordance with the /O module positions on the base unit.
User may define I/0 assignment using the peripheral.

(1) No parameter /0 assignment

(a) Assign /0 numbers in order of extension base stage
setting numbers (as opposed to order of extension cable
connection). : :

(b) Assign 1/O numbers to the main base and extension
base(s) on the assumption that each base has 8 slots. (The
final 3 slots on a 5 slot base must be accounted for and
represent empty /O slots).

(c) Assign 16 points to an empty slot.

(d) When a designated setting jumps expansion stage num-
ber settings, the "jumped number of stages X 8 slots
portion” are all assigned as if they had 16 points per slot.

To main base unit AGGB base unit ——r=-=-q
EolBo| 2| 2|2l s o
— |23|32| 31 2| 2|28 o
Extension level 1 agidg| 2 2 3 ] 5 ! ; i
g g 5 g — - - o o : | H
S ng. 8 ] e © © ' 1 1
[ IR R |
0 20 40 50 60 5 = o
to to to to to Zg ?g ?g
W O3F 4 sF e B B0l
AG5B base unit
»
> 7} 2} %) )
So| 5 - ] 5 5
33| 2 c o a o
Extension level 2 28| 5 81 5 5| 5
E g ] c>v ° o =]
& 8 218 8
A0 co Do EO 100
to to to to to
BF CF DF FF 11F

(2) I/O assignment has been made by the peripheral

I/O assignment by using the peripheral is optional.
The following features can be achieved by this /0 assignment.

(a) Economization on 1/O occupied by empty slot
Inputs/outputs occupied can be economized by setting 0 to
empty slots, e.g. I/O occupied can be reduced 48 points by
setting 0 to the three empty slots of the A35B base unit.

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

. A65B base unit
To main base unit 4 - e -
> 3 @ @ - T 1
Bo|Bo| 22| 2| 2] ¢ oo
5= = 3 2 3 !
a2 32| & a a| 2] & 1 1 '
Extension level 1 5 6 so| €| £| £ 3 3 h h 1
EE|IEE| |8 2|le|e A
o [ - -
medeadiaod
00 20 40 50 60 ——————-—
10 to to to to 0
IF 3F 4 SF 6 .
A65B base unit
>
ol 8| |22 ¢ *1: /O can be reduced 48 points
: 23| 2| E| 8| 2 8 by setting 0 to three slots.
Extension level 2 sl 3| 8| 2| 3| 3 *2: A 32-point /O module can be
EEla | Pl e ] loaded by setting 32 points to
i = the empty slot.
70 S0 BO CO €0
to to to to to
8F AF B DF  FF
*2
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4.6 Watch Dog Timer (WDT)

Internal timer used to detect any error of the PC’'s repeated
operation function.

Two types of watchdog timers are employed in the system. One
type is operated by the A3VTU and the other type by the A3VCPU.
The two types of watchdog timers are described below.

(1) The A3VTS operated watchdog timer
(a) Watchdog timer function
The A3VTU monitors its own processing time. When a
hardware malfunction occurs or noise causes malfunction
or endless loop operation, the watchdog timer generates
an error energizing an alarm and terminating computer
processing.
(b) System operation after watchdog timer error
When the A3VTU watchdog timer generates an error, the
operational status of the A3VTS system becomes the
following.
O The A3VTU and A3VCPU operation execution stops and
all outputs are set OFF.
© The message "WDT ERROR” is displayed on the LED
display located on the front panel of the A3VTU.
Nothing is displayed on the LED display located on the
front panel of the A3VCPU.

(2) The A3VCPU operated watchdog timer

(a) Watchdog timer function
Default value of the A3VCPU watchdog timer setting is 200
ms. The value can be varied 10ms increments between 10
ms to 2,000ms using parameter settings.
The watchdog timer functions in the following manner.
The watchdog timer observes the execution time required
for one scan of program. The watchdog timer generates an
error if the ASVCPU hardware malfunctions, or the scan
time of the sequence program exceeds a set value. An
alarm is output and computer processing is terminated.
However, when majority operations are performed, the
A3VTS system continues to operate as long as one or
more A3VCPU modules are operating normally.

(b) Watchdog timer reset timing
The watchdog timer is reset after the instruction is
executed when the A3VCPU operations are normal (the
scan times are within the designated values).

(¢} Watchdog timer error
The watchdog timer generates two error codes, “22” and
”25". Error code "22" is generated if the instruction
is executed after the set time has elapsed.
Error code "25” is generated if an endless loop (when an
endless loop has been created in the instruction, etc.)
is performed and the set time has elapsed without

execution of the instruction.
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(d) Operation at WDT error occurrence

When the A3VCPU watchdog timer generates an error, the

operational status of the A3VCPUs becomes the following.

© A3VCPU operation is stopped.

© The RUN LED on the A3VCPU front panel flickers.

© “"WDT ERROR” is displayed on the LED in the A3VCPU
front panel. ' '

However, when majority operations (with two or three

A3VCPU modules) are performed, the A3CPU system

continues to operate as long as one or more A3VCPU

modules are operating normally.

If a “"WDT ERROR” is generated by all the A3VCPU

modules, the operational status of the A3VTS system

becomes the following.

O The A3VCPU enters the previously described status.

© The RUN LED display located on the front panel of the
-A3VTU module flickers but nothing is displayed on the
LED display.

O System operation is stopped and all outputs are set to
OFF.

(e) Resetting method -

The WDT present value is reset when the WDT reset
() instruction is executed in the sequence program.
The WDT restarts timing at 0.
Any scan time stored in D9017 to 9019 is not reset if the
instruction is executed.

executed  WDT reset
END

Step 0 v ‘ executedl Step 0

s

A B

>

~— WDT vaiue

reset WDT error occurs when WDT value

A or B exceeds the set value.

Scan time

[ POINT |

Avoid setting scan time to values exceeding 2000ms, since
a "WDT ERROR" is generated even if a instruction
is executed in the sequence program if it exceeds 2000ms.

(3) If the WDT error has occurred, check the error definition
according to Section 13, reset the CPU, and remove the error
cause.
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4.7 Memory Capacity

‘The memory capacity indicates the memory capacity of the user
memory which can be created by the user’s sequence program,
comments, etc. ~
The contents of data stored in the memory cassette are described
below in item (1). The amount of memory to be used for each type
of data and whether the data is to be used or not can be set by
parameter settings. :
(When no parameters are set, only parameters and the main
sequence program can be created and stored.)
The capacity of the memory cassettes should be taken into
account when setting the capacity of each memory. Refer to
Section 4.11 "Parameters” and Section 9.2 for details regarding
" the maximum memory capacity that can set using each data
parameter and the configuration of each data.

Two types of data are handled in the CPU module. One is data that
is stored in the memory cassette and the other is data stored in the
CPU module. These different types of data are described below.

1) Memory cassette data

* Parameter

* Main sequence program

» Main microcomputer program
* Sub sequence program

* Sub microcomputer program
* Sampling trace

e Status latch

* File register

e Comment

2) CPU data
* Input (X)
e Qutput (Y)

+ Data register (D)
* Internal relay (M)
* Latch relay (L)

» Step relay (S)

* Timer (T)

* Counter (C)

* Link relay (B)

e Link register (W)
* Annunciator (F)
» Accumulator (A)
* Index (V, Z)

» Pointer (P)

» Special relay (M)
» Special register (D)
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4.8 Devices

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

Table 4.3 indicates the devices used with the PC.

For the devices indicated by an asterisk X, their use is enabled or
usable range assignment can be changed by setting parameters
with a peripheral device.

Set parameters corresponding to the system in which the device is
used or contents of the program. (For parameters, see Section

4.10.)
Device Application Range (Number of points) Explanation
Provides PC command and data from external device, e.g.
Input X, YO to 7FF pushbutton, select switch, limit switch, digital switch.
(Number of Xs + Ys = 2048) Provides program control result to external device, e.g. sole-
Output noid, magnetic switch, signal light, digita! display.
Special relay MS000 to 9255 (256) Predefined auxiliary relay for special purpose and for use in the
* Internal relay MO to 999 (1000) Auxiliary relay in the PC which cannot be output directly.
MNumber of Auxiliary relay in the PC which cannot be output directly.
X Latch relay L1000 to 1024 (1024) s+ b o S¢ | Backed up during power failure.
Used in the same manner as an internal relay (M), e.g. as a
Step relay Can be used by setting the relay indicating the stage number of a step-by-step process
X parameter {0) operation program.
; ) Internal relay for data link which cannot be output. May be
Link relay BO to 3FF (1024) used as an internal relay if not set for link initial data.
i Used to detect a fault. When switched on during RUN by a fault
Annunciator FO to 255 {256) detection program, stores a corresponding number in special
register D.
100ms timer TO to 199 (200)
X 10ms timer T200 to 255 {56) Up timers available in 100ms, 10ms and 100ms retentive types.
100ms retentive Can be used by setting the parameter.
timer (0}
X Counter CO to 255 (256) Up counters.
Data register DO to 1023 {1024) Memory for storing PC data.
Special register D9000 to 9255 (256) Predefined data memory for special purpose.
Link register WO to 3FF (1024) Data register for use with data link.
X File register Can be used by sc(e(t)t)ing the parameter. Extends data register using user memory area.

Accumulator

AQ, A1 (2) Data register for storing the operation results of basic and
’ : application instructions.

Z ()
Index register v Used to modify devices (X, Y, M, L,B,F, T,C,D,W,R, K, H, P).
1 .
Nesting NO to 7 (8 levels) Indicates the nesting of master controls.
Pointer PO to 255 {256) Indicates the destination of the branch instruction (CJ, SCJ,

CALL, JMP).

Decimal constant

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

g interrupt pointer number, the number of bit device digits, and
k 214(73428_?,?%22'_'2;?3:)8 3647 basic and application instruction values.

Hexadecimal
constant

HO to FFFF {16-bit instruction)

Used to specify the basic and application instruction values.
HO to FFFFFFFF (32-bit instruction)

Table 4.3 Device List

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 functions or applications, i.e. the step relay can be used specifically in
accordance with the function or application, independently of the internal relay.
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4.9 Self-Diagnosis

The CPU self-checks for error at power on and during run.
When any error is detected, the CPU indicates the error and stops
operation to prevent PC fault and ensure reliable operation.
This section describes the two self-check functions of the A3VTS
system. One is used for diagnosis of the A3VCPUs and the other of
the A3VTUs.

Refer to the Error Code Table in Section 13.1 for details regarding
the error processing in the CPU and error cancellation methods.

4.9.1 A3VCPU self-diagnosis

Each A3VCPU module independently performs self- diagnosis in
relation to each A3VCPU and the A3VTU. The in the table
indicates the contents of what is being checked by the A3VCPU in
relation to the A3VTU. The number shown in the No. column
indicates the error priority level for the related check. Lower
numbers indicate higher priority. Priority for errors having the
same numerical value is determined by the timing of error
generation with errors generated earlier having a higher priority
than those generated later.

A3VCPU Error Code
No. Diagnosis Diagnosis Timing Operation Rl;tl\;tLED Enﬁfvlfizula (Contents of
Status us pray D9008)
A3VCPU executes endless " Exting-
1 loop At any time uishes WDT ERROR 25
ABVTU check:i. % ¥ %] At any time A3VTU ERROR 5
2 G : 3 i
i RGN .1 When power is turned on (A3VTU, A3VCPU)
DP RAM ‘check: “ " "] At reset (A3VTU, A3VCPU) DPRAM ERROR 6
Instruction code check When each instruction is executed INSTRCT. CODE ERR. 10
When power is turned on or at reset (A3VTU,
Parameter setting check A3VCPU) PARAMETER ERROR "
When STOP or PAUSE is switched to RUN
Missing END instruction check When STOP or PAUSE is switched to RUN MISSING END INS. 12
instruction execution not | When_the i X CALL (P) c AN'T‘EXCUTE p
possible and instructions are executed. Stop Flick (P) 13
: When STOP or PAUSE is switched to RUN lkers
Instruction execution not : PO
3 | possible When the |IRET{ instruction is executed CAN'T EXCUTE (I 15
CHK instruction format check When STOP or PAUSE is switched to RUN CHK FORMAT ERR. 14
Memory cassette presence | When the power is turned on or at reset (A3VTU,
check A3VCPU) CASSETTE ERROR 16
When the power is turned on or at reset (A3VTU,
RAM check A3VCPU) RAM ERROR 20
Operation circuit check When the power is turned on or at reset OPE. CIRCUIT ERR. 21
Watchdog timer When the instruction is executed WDT ERROR 22
END jnstruetion not €x-| ywhen the program step is executed | END NOT EXCUTE 24
Special function module error When the and instructions are executed Run/Stop | Lights/Flickers | SP. UNIT ERROR 46
a ;
Operation check error When each instruction is executed Run/Stop | Lights/Flickers | OPERATION ERROR 50
5 | Low battery voltage check | At any time Run Lights BATTERY ERROR 70

Table 4.4 A3VCPU Self-Diagnosis

When operating in the multiplex system, the system can continue operations as
long as there is one or more A3VCPU module operating normally. The
malfunctioning A3VCPU is dropped from system operation.
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There is self-diagnosis that is conducted by the A3VTU on itself
and that which is based on error messages from the dual power
supply modules. Self-diagnosis is conducted on the three
A3VCPUs and A3VTUs. The contents of the diagnosis is shown in

Table 4.5.
The

in the table indicates the contents of what is being

checked by the A3VTU in relation to the A3VCPU. The number
shown in the No. column indicates the error priority level for the
related check. Lower numbers indicate higher priority. Priority for
errors having the same numerical value is determined by the
timing of error generation with errors generated earlier havmg a
higher priority than those generated later.

A3VCPU Error Code
| . . : . . . | RUN LED A3VCPU
No. Diagnosis Diagnosis Timing Operation " (Contents of
Status Status Error Display D9009)
When the power supply is turned on or the A3VTU RAM ERROR: : '
RAM check is reset Any number from 1 to 5 100
Control bus check When the FROM and TO instructions are executed CONTROL-BAS ERR. a
Special function module check When the FROM and TO instructions are executed SP. UNIT DOWN a1
When the power supply is turned on or the A3VTU
Link module check is reset LINK UNIT ERROR 42
When STOP or PAUSE is switched to RUN
. When the OS link interrupt program operates due
/O interrupt check to an A3VTU malfunction /0 INT.ERROR 43
1 Spgcial function module ;Is\ll::rsletthe power supply is turned on or the A3VTU Stop Flickers SP. UNIT LAY, ERROR “
assignment check When STOP or PAUSE is switched to RUN
Maijority circuit check 1When the power supply is turned on or the A3VTU CIRCUIT ERROR 101
ST - ;:_I‘ When the power supply is turned on or the A3VTU
N | is reset
Data ~transmission; . halt | ywo0"STOP or PAUSE is switched to RUN SOURCE CPU DOWN 102
T : | When the A3VCPU restore processing is per-
. i formed
ROM check :;Vt;::ettl':e power supply is turned on or the A3VTU ROM ERROR R
WDT check At any time Extinguishes | WDT ERROR 25
Link station number setting | When the power supply is turned on or the A3VTU . STATIO No. )
check is reset Flickers | =+ B 1s0
Module check | At any time (other than during repair) . UNIT VERIFY ERR. 31
Run/Stop é‘l'“g:::g
2 | Output module fuse blown check | At any time (other than during repair) FUSE BREAK OFF 32
Link station number setting check | When the link module is booted after replacement Run Lights STATION No. ERR i1
CPUA’ ' Oparates # CPU TIME OVER CPU A 110
swil_ching is . o
When the instructions in Table 13.3 are executed | "= | Lights/ [y Guer cPu B 1M
swin:hing is Flickers
not possible TIME OVER CPU C 112
Operates if CPU VOTE ERROR CPU A 120
At any time when majority operations are per- Pm:::-;;-s%i;s Lights/
formed mn:cg:;g . Flickers VOTE ERROR CPU B 121
not possible VOTE ERROR CPU C 122
3 -
. s;rz)r:rnégne when independent operations are Operation Lights . | VERIFY ERROR 140
ERROR CPU Al 130
Operates if CPU Status rumber of CPU A
Pessierioss |  Lights/ | ERROR CPU BL]
At any time sw;tching o Flickers: | Status number of CPU B 181
not possible a—n
ERROR CPU C: 132
Status number of CPU C

Table 4.5 A3VTU Self-Diagnosis {Continue)
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A3VCPU Error Code
. : . : - - RUN LED A3VCPU
No. Diagnosis Diagnosis Timing Og:;::::n Status Error Display (Cog;gg;s) of
F-loop link check At any time Run Lights LINK F ERROR 180
4
R-loop link check At any time Run Lights LINK R ERROR 181
Operates if
) ) b Lights/
5 Dual-powgr supply error. At any time sp':\::(ﬁ ?:‘éfe".’, Flickers POWER ERROR 150
i ’ no switchable
power supply
When the power supply is turned on or the A3VTU
6 | Link parameter check is reset Run Lights LINK PARA. ERROR 47
When STOP or PAUSE is switched to RUN
Dual module power supply - .
7 overheat check At any time Run Lights HEAT ERROR 170

Table 4.5 A3VTU Self-Diagnosis

Refer to Section 13.1 Error Message Table for further details regarding the checks
described above. “Stop” in the A3VTU operation status column, indicates that the
system operations stbp.
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4.10 Parameter

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

(2) Some parameter data is set by default values as shown in
Table 4.6.
Parameter data can use the default values without further
modification.

(3) The parameter data can be modified within the setting range
shown in Table 4.6 according to the usage objective.
The parameters are set using the peripheral device.
Refer to the appropriate Peripheral Device Operations Manual
for a description of parameter setting operations.

(4) Ensure that the same parameter data is set in all three A3VCPU
modules when operating in the majority operation mode.
Failure to do so can result in the handshake error “ERROR
CPUL I I "

1) When estimating the memory cassette size required, calculate the number of
bytes used from the settings made as follows:

"Kem Setting Unit Number of Bytes
Main sequence program capf—lclty 1K step 2K
Subsequence program capacity
File register capacity 1K point 2K
Comment capacity 64 points 1K
Sampling trace enabled 128 times 1K

2) When comment capacity is set by a peripheral device, a value greater than 1K
byte is displayed since settings are made in excess of 1K byte automatically.B

Setting Usable _Peripheral
Default Value Setting Range Equipment
Item PU GPP HGP PHP
Main sequence 1 to 30K steps
program area 6K steps (in units of 1K step) O O O O
Subsequence 1 to 30K steps
program capacity Absent {in units of 1K step) O O O O
File register capacity Absent (in Jnittc; %': ‘ﬁgigt:ints) O O O O
Comment capacity Absent (i nO u;‘i)t s4%?2620;i32ti?1ts) - O O O
Memory capacity 0/8 to 24K bytes
Status latch Data memory Absent Absent/present — @) O O
File register (Qezquzriﬁ;‘;)
Memory capacity 0/8K bytes
Device setting Device number
Sampling trace Execution Absent Per scan - O 0] O
condition Per time
: 0 to 1024 times
Sampling count (in units of 128 times)

Table 4.6 Parameter Setting Range (Continue)
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Table 4.6 Parameter Setting Range

Setting Usable .Peripheral
Default Value Setting Range Equipment
item PU GPP | HGP | PHP
Microcomputer program capacity Absent (in ?Jr:i?ssgfl(zb g\ftes) - 'e) '0) 0]
. B0 to 3FF
Link relay (B) (in units of 1 point)
. TO to 255
Setti : Timer (T) {in units of 1 point)
etting o Only for L1000
tatc] 4 CO to 255
. to 2047. .U . 0] O O O
{(power failure Counter (C) (in units of 1 point)
compensation) Absent for others. - s
range . to
9 Data register (D) (in units of 1 point)
. . WO to 3FF
Link register (W) (in units of 1 point)
Number of link
stations Tto 64
X0 to 7FF
Input (X) {in units of 16 points)
: Y0 to 7FF
Isir?El?agn;; Output (V) Absent {in units of 16 points) - ©) O O
. BO to 3FF
Link relay (B) {in units .of 16 points)
R . W0 to 3FF
Link register (W) (in units of 1 point)
Setting of internal MO to 999 M/L/SO to 2047
relay (M), latch relay (L), L1000 to 2047 . O O O O
st‘ép relay (S) settYng Absent for S M, L, S are serial numbers
Setting of watch 10ms to 2000ms
do% timer 200ms {in units of 10ms) O O O O
' 100 70 to 199 256 pé)ipts of 100ms, 10ms,
: . ms: o and integrating timers
Setting of timer 10ms: T200 to 255 (in units of gg oints) O O O O
_ Timers have serial numbers.
Input (X} module
Vo b Output (Y) module 0 to 64 point
number (o] points _
assignment Special function Absent {in units of 16 points) o o o
module
" Empty slot
oot o
. t for each of run
Setting of remote Absent and pg:jnse contacts. Settin - O O O
run/pause contact of only pause contact 9
: cannot be performed.)
Fuse blow Continuation
Operation mode /O verify error Stop _ ' 5 o
ato'%hgr;tg:'ne Operation error Continuation Stop/continuation - o
Special function ‘
ugit check error Stop
DispIaY of only F number
or alternate display of
Annunciator display mode F number display (%:l‘;/";?g{‘a%’:gn:?{;‘rgﬁ:i - O O O
acters may be displayed
for comment.)
) Operation status prior Output before stop
STOP — RUN display mode to stop is or after operation - O O
re-output. execution
Print title entry Absent 128 characters — O O
Keyword entry Absent Max. 6( gi’?gtsg 'ir}\ htgxla:()iecimal o o) 0] 9]

[ POINT ]

Set the watchdog setting to a value of the largest normal
scan time plus 400ms.
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4.11 Functions

4.11.1 Function list

Function

Description

Refer to:

Majority operations

O Two operation modes are provided. One is the single- module
mode in which one A3VTU module and one A3VCPU module
operate together. The other is the majority operation mode in
which one A3VTU and three A3VCPUs operate together.

O Majority operation enables operation to continue without stopping

if a malfunction occurs in an A3VCPU or a dual-power supply
module.

Section b

Module replacement
during operation

!

O This function enables A3VCPU modules, dual power supply
modules, and /O modules to be replaced during system opera-
tions without terminating system operations.

Section

4.11.2

Constant scan

O Executes the sequence program at the predetermined intervals
independently of the scan time.
O Setting allowed between 10 and 2000ms.

Section

4.11.3

Latch
(Power-failure backup)

O Retains device data if the PC is switched off or reset or
instantaneous power failure occurs 20ms or longer.
O L B, T, C, D and W can be latched.

Section

4.11.4

Remote RUN/STOP

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

Section

4.11.5

Pause

O Stops operation with the output (Y) status retained.

QO Pause function may be switched on by any of the following ways:
® RUN/STOP switch on the front of the CPU
® Remote pause contact
® Peripheral

Section

4.11.6

Status latch

O Stores all device data to the status latch area of the memory
cassette when the status latch condition is switched on.
O The stored data can be monitored by the peripheral.

Section

4.11.7

Sampling trace

O Samples the specified device operating status at predetermined
intervals and stores the sampling result in the sampling trace are
of the memory cassette. '

O The stored data can be monitored by the peripheral.

Section

4.11.8

Offline switch

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

Section

4.11.9

Table 4.7 Function List
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4.11.2 Module replacement during online operations

C APPLICATION | )

(1) Allows A3VCPU modules, dual-power supply modules, and I/O
modules to be replaced during A3VTS system operation
without stopping terminating system operations.

C FUNCTION _ )

(1) Allows A3VCPU modules to be replaced one at a time during
system operation while in the majority operation mode. The
system continues operating with other A3VCPUs.
However, it is necessary that one module other than the one
being replaced be functioning normally.

(2) Allows power supply modules to be replaced one at a time
when operating using dual-power supply modules. It is
necessary that one module other than the one being replaced
be functioning normally. _

(3) Allows input and output modules to be replaced one at a time
during system operation.

(4) The above three functions permits module replacement to be
done without terminating the system operation.

C OPERATION I )

(1) Procedure for replacing A3VCPU modules (while in majority
operation only)

C Procedure )
v

Identify the A3VCPU that has dropped from operation as indicated by an error message
on the display located on the front panel of the A3VTU.

Example: The A3VCPU closest to the A3VTU has dropped from operation due to error.
Error message on the A3VTU: [TRI*ERR*RUN*STB
Indication of the operation status of the A3VCPU closest to the A3VTU (error status).

v
Set the Run/Stop key switch of the A3VCPU that is to be replaced to [STOP]. |
Y
Remove the malfunctioning A3VCPU from the base unit. The handshake error message "ERROR
CPUL; I’} is shown on the LED display located on the front panel of the A3VTU.
v
| Set the RunIStob key switch of the A3VCPU that is to be installed t6 {STOP). |
v
I Instali the desired ABVCPU in the base unit. I

* Refer to (2) precautions.
)4

Set the parameters of the newly installed A3VCPU to the same parameters as those of the other
A3VCPUs. Ensure that the program used in the newly mounted A3VCPU is also the same as the
other A3VCPUs. (This step is not required if parameters and programs have been set.)

v

| Setthe Run/Stop key of the newly installed A3VCPU to [RUN]. {Operation of the A3VCPU
will restore.) :

IT?eset the A3VTU LED display by pressing the related reset switch. |
[ END |
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(2) Precautions

(a) When system operation is to continue during CPU module

replacement, at least one other A3VCPU must be operating
correctly.

(b) As long as power is applied to the system, the replacement
procedure described above must be followed xduring
A3VCPU replacement even if the system is in the STOP status.

(c) Ensure that the program and parameters used by the
newly installed A3VCPU are the same as those being used
by the other two A3VCPUs. If the contents of either the
program or parameters vary, the module will be dropped
from operation or become a source of error generation.

(d) The messages listed below sometimes appear on the LED
display located on the front panel of the A3VCPU module
when a new A3VCPU is installed in the base unit. When they
are displayed, reset with the A3VCPU RESET key switch.
The display is cleared and the A3VCPU will restore operation.

Displayed error messages
A3VTU ERROR
DP RAM ERROR

C OPERATION I j

(1) Procedure for dual-power supply module replacement
I : Follow the procedure given below to replace dual-power supply
modules that have malfunctioned during system operation.

( Procedure )
Y

Turn off the power to the malfunctioning power supply module. The error message
"POWER ERROR” is shown on the LED display located on the front panel of the A3VTU.

}One of the two will be displayed.

Y

lRemove all cables connected to the malfunctioning power supply module. : I
Y

LRemove the malfunctioning power supply module from the base unit. - I
Y

Llnstall the desired power supply module in the base unit. |
v

Iieconnect all required cables to the power supply module and turn on the power.
v

|Eset the display by pressing the A3VTU LED reset switch. . 1
Y

L : END I

(2) Precautions
(a) When replacing power supply modules, it is important that
the power supply for the power supply module being
replaced is turned off. To ensure that this is done, the
following wiring is recommended for the power supplies.
Power supply module

110/220V AC _

A &
110/220V AC ’

'
A
—0 ©
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(n Procedure for I/O module replacement
Follow the procedure given below to replace I/O modules that
have malfunctioned during system operation.

(a) Input module replacement

L Procedure ' )
!

Connect the peripheral device to an operating A3VCPU. Using the test mode, set the first
two most significant digits of the head /O number of the input module that is to be
replaced in special register D9094.

(Example} Set HO7 for the head IO number 70.

!

Set the Run/Stop key switch of the ASVCPU designated in D9094 to [REPAIR].
When [REPAIR] is set, the input data of the input module designated in D9094 is latched.
The input data is that which existed directly prior to the [REPAIR] being set. At the same
time, the A3VTU stops verifying the module.

!

Check that [REPAIR OK] is shown on the display located on the front panel of the A3VTU. I

:

Turn off external power to the malfunctioning input module and remove the terminal

connector.
I Remove the malfunctioning input module from the base unit. I
| Install the desired input module in the base unit. |

:

Remove the terminal connector from the newly installed input module and replace it with
the terminal connector removed from the malfunctioning input module. Turn on external
power to the newly installed input module.

Switch the Run/Stop key switch of the A3VCPU from [REPAIR] to [RUN]. The A3VTU will
begin verifying the input module again.

With the peripheral device set to the test mode, write "HFFFF” to D9094. |

!

| END |

Two methods for replacing an input module are available. One uses the peripheral
device as described above. The other uses the sequence program. In the latter, the
first two most significant digits of the head IO number are set in hexadecimal in
D9094 using the sequence program. After this is done and the A3VCPU is set to
[REPAIRI], the replacement procedure is the same for both methods.
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(b) Output module replacement

C Procedure ' D
‘ .

Set the Run/Stop key switch of one of the A3VCPUs to [REPAIR] during operation. {The
A3VTU will stop verifying the module.)

)
l Check that [REPAIR OK] is shown on the display located on the front panel of the A3VTU. I
‘ -
Turn off external power to the malfunctioning output module and remove the termina!
connector.
)
Remove the malfuncﬁoning output module from the base unit. I
v
I Mount the desired output module in the base unit. I
)

Remove the terminal connector from the newly installed output module and replace it
with the terminal connector removed from the malfunctioning output module. Turn on
external power to the newly mounted output module.

v

Switch the Run/Stop key switch of the A3VCPU from [REPAIR] to [RUN]. The A3VTU will
begin verifying the output module again.

v

| END ) |

(2) Description of processing occurring during 1/0 module re-
placement ’

(a) The following processing occurs when the Run/Stop key
switch of the- A3VCPU is set to [REPAIR].

1) Module verification of all /0O modules is stopped
beginning with the scan following the scan in which
[REPAIR] was set. ,

2) For an input module, the input data of the input module
corresponding to the address set in D9094 is latched
until the END of the scan in which [REPAIR] was set.
This data is contained in the image memory and no
subsequent access is made to this input module.

3) When [REPAIR] is set for output modules, access of the
output module in question continues.

4) After [REPAIR], CPU processing is executed using data
contained in the image memory in relation to the
module in question.

(b) The following processing occurs when the Run/Stop key
switch of the A3VCPU is switched from [REPAIR] to [RUN].

1) Module verification of I/0 modules is restarted with the
scan following the scan in which [RUN] was set.

2) For input modules, access is restarted with the module
in question with the scan following the scan in which
[RUN] was set.

(c) Even during /0 module replacement, all modules other
than the malfunctioning module operate normally.
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(3) Precautions

(a) The special function module cannot be replaced during
operation. Set the RUN/STOP switch to the STOP position -
and turn the power off before replacing the module.

(b) Only input modules registered in special register D9094

" can be replaced.
Replacing an input module that has not been registered
will result in incorrect inputs.

Example:
(1) Remova!l of a module unregistered in D9094
Address 80 50 A0 BO CO The dia_gram on the left shows an example
to to to to to where input module (B) was mistakenly re-
8F 9F CF BF CF moved in place of input module (A). Doing so
PEIEIRE: results in the execution of the program using
HEEEE the following input data.
ol2i2|2]e 1) Data input is latched by X90 to 9F at the point
AEIEEE [REPAIR] is set, and used. Input data received
i ang from external sources after the latching
T3 action is ignored.
J ' T_ 2} XAO to AF are all set to OFF since the module

Module specified in D9094 Module removed by mistake

has been removed.

{2) An address between the first and last addresses of an-
input module is registered in D9094 and that module is

Address removed.
80 90 BO DO EO )
to to to to to The diagram on the left shows an example
8F AF CF DF EF : where the address [HA] was mistakenly reg-

istered in D9094 in place of [H9] and input

module (A) was removed. Doing so results in

the execution of the program using the follow-

ing data.

1) X90 to 9F are all set to OFF since the module

has been removed.

2) Data inputis latched by X90 to 9F at the point

_ Module to be replaced [REPAIR] is set, and used. Input data received
: from external sources after the latching

action is ignored.

Changes to XB0 to XBF due to input data

from external sources is ignored.

Input 16 points
Input{A) 32 points
Input(B) 32 points

Output 16 points
Qutput 16 points

5

(c) HFFFF is written in the special register D9094 automatically
when power is applied. Verify the range of the data to be
written to special register D9094 -before it is written
because the data outside the range can also be set as it is
since the I/O number assignment range is not checked.

(d) The A3VTU does not perform module verification when
the Run/Stop key switch is set to REPAIR in at least one of
the A3VTU modules. Unit verification is restarted if the
Run/Stop key switch is set to another position. The REPAIR
mode is the same as the RUN mode except for the module
verification.
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(e} The A3VTU continues to perform output refresh for the
output module even as it is being replaced. It is therefore
very important to ensure that the external power supply of
the -output module is turned OFF when a replacement
module is installed.

(f) When the key switch of more than one A3VCPU module is
set to REPAIR, ensure that address D9094 in each A3VCPU
module is set to the same value. If different values are set,
the A3VCPU module closest to the A3VTU has priority
when the key switches in multiple A3VCPU modules are
set to REPAIR. The D9094 value in the A3VCPU module
that has priority becomes valid. In single-module opera-
tions, the A3VCPU module set to RUN has priority.

(g) The latching of the input module data can be conducted
only one time for each module. Repeat the single module
tab replacement procedures when more than one input
modules are to be replaced.

(h) Do not change system operation mode when [REPAIR OK]
is displayed. A [UNIT VERIFY ERROR] message will be
displayed if the system operation status is set from STOP
PAUSE to RUN, a module is installed, and REPAIR is set to
RUN.

(i) Always follow the specified /O module replacement proce-
dure so far as the power supply is turned ON even if the
system Run/Stop key switch is set to STOP. Failure to do so
will result in the message [UNIT VERIFY ERROR].

(i) The following message appears on the A3VTU display
when the A3VCPU module Run/Stop key switch is set to-
[REPAIR].

[REPATR OK BN

The head /O number of the I/O module specified in D9094 is displayed.
A blank appears when not specified in D9094.

This display has a priority higher than any other including
error messages. |f left as [REPAIR] and an error is
generated, the corresponding error message cannot be
displayed. It is therefore important to reset the key switch
from [REPAIR] to [RUN] as soon as the modaule is replaced.
If an error has been generated, the corresponding error
message is displayed when the key switch is set to [RUN].

(k) When the system stops because of an error, the module
verification is performed even when the A3VCPU module
Run/Stop key switch is set to [REPAIR].
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4.11.3 CONSTANT SCAN

C APPLICATION )

The sequence program cannot output signals in fixed intervals
since the scan time varies depending on whether an instruction is
executed or not. ,

Constant scan can output signals at fixed intervals. This can
improve positioning accuracy in such as simplified positioning
operation. ‘

C FUNCTION )

(1) Definition

Makes each scan time constant.

: Operation
processing

Initial processing I

A A

/O refresh proces-
sing

y

Sequence program
operation proces-
sing One scan proces-
Step 0 sing time

to
END (FEND) instruction

Waits until the constant scan setting.
is reached if the program processing
period is shorter than the constant
scan setting. v

I END processing I -------

When operating in the majority operétion mode, use the same
constant scan value for each of the A3VCPU modules.

(2) Operation

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

Output refresh Input refresh

8 (80ms) written to D9020 0 written to D9020

ENDYO ENDO END O END 0 END O
Sequence program - ¥ ==3 P
70ms 60ms 20msg
60ms 70ms 80ms 10ms 80ms 60ms
) 1

Constant scan

Fig. 4.10 Constant Scan Execution
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(b) The constant scan setting must be greater than the maximum
scan time in the sequence program.
The constant scan is not executed normally if its setting is
shorter than the program scan time.

Constant scan setting
]

la
) -
0 10 20 30 40 10 20 30 40 10 20 30 40 10 20
Constant scan + + + + + + t + + + + + + $ J +— t
Output refresh Input refresh
0 END 0)/ EN‘E+0
Sequence program  p———————=H} - #—
35ms 5ms 35ms 34ms 6ms
40ms 53ms 37ms 2ms 40ms

|——In excess of 37ms,

constant scan is not
normal during the
next scan, either.

Constant scan is not excuted normally

Fig. 4.11 Scan Time Longer Than Constant Scan Setting

C OPERATION )

(1) Execution of the constant scan

‘ The following two types of operation procedures are performed
for the execution and termination of the constant scan.

1) To write a value of "0” to D9020 by the sequence program.
2) To write a value of "0” to D39020 in the test mode of the
peripheral device.

(a) To execute constant scan

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

{b) To terminate constant scan

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

(c) To change the set value during CPU RUN

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

2) Write a new value to D9020 in test mode of the peripheral.
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(2) Constant scan setting range

(a) The constant scan setting is written in D9020 in 10ms
increments between 1 and 199. If values other than 1 to 199 are
set the follow occurs. -

» —32768 to 0: No constant scan is set

* —1 to 199: Constant scan (10 to 1990ms)
200 and above: A [WDT ERROR] message is
displayed.

(b} The relationship between the D9020 settings and the WDT
(watchdog timer) is defined as follows.

| D9020 setting value =< (WDT setting)—1 |

A WDT (watchdog timer) error is generated when the value in
D9020 is set to a value greater than this expression.

(3) Program example

The following example is a program that performs constant scan
settings and termination.
(a) To set the constant scan of 200ms

¥ Instruction r

b -{ Movp| k20 [ Dso20}—4

,\mZOOms setting

(b) To terminate the constant scan

{move] ko [ beozo}—}
/\ﬁ Constant scan termination

C CAUTION » )

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

l M9036
] ::L. MOVP | K :7: | D9020

Constant scan time setting

(b) The constant scan function cannot be used with the
instruction.

The instruction execution time will be included in the
constant scan time if is used with the function.

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

(d) During majority operation, when the constant scan time for
three A3VCPU modules differs, the system scans using the
largest value.

A [WDT ERRORY] is returned if the value set is greater than that
of the watchdog timer.

(e) The monitor value for scan time during constant scan is the
actual scan time and not the constant scan time.

The scan time stored in the special register D (D9017 to D9019)
is the actual scan time and the constant scan time.
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4.11.4 LATCH (power-failure backup)

C APPLICATION \ )

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

C FUNCTION )

(1) Definition

e

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

(2) Devices latched

1) Latch relay (L)
2) Link relay (B)

3) Timer (T)

4) Counter (C)

5) Data register (D)
6) Link register (W)

(3) Clearing the latched data

(a) Latched data can be cleared by setting all A3VCPU modules to
[STOP] and performing either of the procedures described
below {(1) or (2)).

The clearing of latch data occurs with each A3VCPU.

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

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

(b) When latch clear is executed, the A3VCPU module LED panel
displays the [LATCH CLEAR OK] message.

(c) When latch clear is executed, everything is cleared except
device data of special relays (M), special registers (D), and off
line switch settings (only during single-module operation).
(Output (Y) is also cleared).

( OPERATION : )

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

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

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

1) Disconnect the battery connector from the memory casset-
te connector.
2) Remove the memory cassette from the CPU module.

(c) As stated above, the latch clear function is meant to be
executed for each of the A3VCPUs. It is therefore necessary,
that the latch clear function be executed for all A3VCPUs.
If one of the ABVCPU modules is not cleared during majority
operation, the uncleared module may be dropped when the
A3VCPU is used in a systems operation.
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4.11.5 REMOTE RUN/STOP

C APPLICATION

D)

(a) In any of the following cases, RUN/STOP may be executed at
remote locations without controlliing the RUN/STOP switch on
the CPU front panel.

1) The CPU module is out of reach.
2) When the CPU module is contained in the control board.

C FUNCTION

D

(1) Definition

(2) Operation

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

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

2) Remote run
After remote stop, remote run sets the CPU back to RUN to

C OPERATION

execute the sequence program from step O.
(a) Remote run/stop may be executed using:
1) Remote run contacts (externa! input to be set by the

peripheral)
2) Peripheral;

During majority operating, cannot operate by peripheral -

| Remote RUN contact method I

The A3VTS system Run/Stop is performed by setting the
Remote RUN contact specified by the parameter setting to ON
or OFF.

Setting CPU Run/Stop status by the Remote RUN contacts is
performed as follows. .

OFF------ RUN status
ON -eeeee STOP status

0 step ——»END 0 step ——»END
0 —
ON

Remote RUN cbntacts: {

- ——

Remote RUN contact |QFF

Run/Stop status |RUN

STOP status

Fig. 4.12 Time Chart for Remote Run/Stop
Operations Using Remote RUN Contacts
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{

Peripheral device method |

The A3VCPU module is set to RUN/STOP by the remote
run/stop command from the peripheral.

ON
Remote stop command |QFF ﬂ

Step 0 —— END Step 0 ———= END

Remote run command |OFF r

RUN/STOP state _|RUN

STOP state

Fig. 4.13 RUN/STOP Timing Using Peripheral

C CAUTION .

D

(a)

(b)

Operations cannot be performed by the peripheral device
during majority operations.

Remote Run/Stop procedures are difficult to perform simul-
taneously from peripheral device in three A3VCPU modules.
An operation timing discrepancy will result in an A3VCPU
module malfunction and its being dropped from operation.

After the system has been set to STOP status by remote STOP,
the external device (remote RUN contacts, peripheral device)
that initiated remote STOP must be set to remote RUN to set
the RUN status again.

(c) System operation status changes according to the A3VTU and

A3VCPU key switch setting as well as the instructions from
external sources. This means that the status of keys can
prevent the Remote Run/Stop from functioning. Refer to
Chapter 5 for further details.
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C CAUTION

~

The Remote Run/Stop function provided by peripheral device
clears the data in each device during Remote RUN in addition to-
Run/Stop the CPU modules.

The content of device range that can be cleared differs depending

on the ON/OFF status of special relays M9016 and M9017. This

function is described below.

(a) System operation status is in either PAUSE or STOP (not
limited to Remote STOP or PAUSE). \

(b) The processing described in the table below is performed
when the remote RUN is executed by peripheral device.
Note that the following processing is not performed if the
A3VCPU is in WAIT, error, or RUN.

M3016

M9017 ON OFF
Clears all areas other than special | Clears non-latched areas other
ON relays M, special-registers D, and |than special relays M, or special
offline switch memory registers D, and -offline switch
. memory.
OFF Same as above Nothing is cleared
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4.11.6 PAUSE

C APPLICATION )

Used when control is to be continued under the identical one set
of conditions for output status during process control.

C FUNCTION )

(1) Definition

The pause function stops the operation processing of programm-
able controller CPU while simultaneously holding output (Y) in its
last state prior to entering the pause mode.

Therefore, since the output (Y), whitch was on immediately before
the pause mode, remains on, the external load is also in the on
status.

(2) Operation

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

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

Example:

M9041
+—| |—| When Y10 is set OFF
( OPERATION )

(a) The A3VTS system may be set to PAUSE by:
1) RUN/STOP switch
2) Remote pause contacts (set by the peripheral); or
3) Peripheral (These operations cannot be performed during
majority operation.)

I RUN key switch T

(a) The following procedures are used when executing PAUSE
with the RUN key switch.

1) The program or peripheral device sets M9040 address of
each A3VCPU module ON.
2) Set the A3VTU Run/Stop key switch to PAUSE.

(b) Operations stop when operations reach the (FEND) of
the scan after the scan in which operation (2) was performed.

(c) Setthe A3VCPU module Run/Stop key switch to RUN to restart
operations.
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(d) If the M9040 is set OFF by the peripheral device and operations
are restarted, then the method described in (c) must be
performed since the A3VCPU module sometimes is dropped
from operations due to a timing discrepancy that sets the
M9040 OFF for each A3VCPU module.

(e} Be sure to perform the operations in (a) in the order of (1) and .
then (2). This is because the A3VCPU module may drop from
operation due to a timing discrepancy that sets M9040 to ON
in each of the three A3VCPU modules if they are performed in
the reverse order.

0 —— »END 0 ———END
PAUSE 0 ~————»END 0—
) RUNI
RUN key switch - ON
M9040 _|OFF
ON
OFF
Mso41 PAUSE
RUN/PAUSE state |RUN
Switched on when the pause
condition is switched on

Fig. 4.14 PAUSE Timing by RUN key Switch

L Remote PAUSE contact method

(a) Perform the following procedures when using the remote
PAUSE contacts ‘
1) Set M9040 in each A3VCPU module ON by a program or a
peripheral device.
2) Set the remote PAUSE contact ON.

(b) Operations stop when operations reach the END (FEND) of the
scan after the scan in which operation (2) was performed.

(c) Set the remote PAUSE contact OFF to restart operations.

(d) 1f M9040 is set OFF by the peripheral device and operations are
restarted, then the method described in (c) must be performed
since the A3VCPU module sometimes is dropped from
operations due to a timing discrepancy that sets the M9040
OFF for each A3VCPU module.
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(e) Be sure to perform the operations in (a) in the order of (1) and
then (2). This is because the A3VCPU module may drop from
operation due to a timing discrepancy that sets M9040 to ON
in each of the three A3VCPU modules if they are performed in
the reverse order.

0——END 0 ——= END
ON O —END 0—
Remote pause OFF
contacts ]
ON o
M32040 OFF
M9041
PAUSE____
RUN/STOP state | RUN
Switched on when the pause
condition is switched on PAUSE state

Fig. 4.15 PAUSE Timing by Remote Pause Contacts

| Peripheral

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

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

. 0———END 0——
0 EN——. END 0 ——»END
Remote pause OFF”
command ———
ON
Remote run OFF |
command ——— I
ON ]
M9041 OFF
PAUSE

RUN/STOP state | RUN y

Switched on when the pause —————u

condition is switched on PAUSE state

Fig. 4.16 PAUSE Timing by Peripheral
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( caumon | D

(a) The remote PAUSE instruction cannot be used by the
peripheral device test operation when majority operations are
performed. Remote PAUSE procedures are difficult to perform
simultaneously from the peripheral device in three A3VCPU
modules.

An operation timing discrepancy will result in an A3VCPU
module malfunction and its being dropped from operation.

(b) Address M9040 must be set ON in each of the three A3VCPU

modules when the PAUSE status is set by an A3VTU Run/Stop
key switch or a remote PAUSE contact.
If even one of the A3VCPU modules is not set ON, the system
operation will continue and the A3VCPU module that has
M9040 set ON will generate an error and drops from opera-
tions.

(c) The PAUSE status is set after one scan operation when shifting
the system operation status from a STOP to a PAUSE.

If it is desired to shift to PAUSE status without executing one
scan operation, append the program described below to the
user program in each A3VCPU module.

M9041
0 F CJP255 Jump to END when Mg041
(PAUSE status contact)
N is set ON

| Previous sequence programs 1

(d) Before setting the PAUSE status with either the Run/Stop key
switch of the A3VTU or the remote PAUSE contact, be sure to
first set address M9040 to ON in the three A3VCPU modules.
If the operation is performed in reverse, the A3VCPU modules
will generate an error and can be dropped from operation due
to a timing discrepancy that sets M9040 to ON in the three
A3VCPU modules.
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4.11.7 STATUS LATCH

( APPLICATION )

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

(' Funcrion )

(1) Definition

Status latch stores the contents of all devices in the status latch
area of the memory cassette at the time the instruction is
executed. ,

The data stored in the status latch area can be read and monitored
by GPP/HGP/PHP.
(2) Stored data

The following data may be written to the status latch memory

area:
1) X,Y,M,L,S,F,B «-eeereeeeee ON/OFF data
2) T’C ceessiseseseensacassssanssasans Contact, CO" ON/OFF data‘and
present value

3) DW,A,ZV,R-reeemeres -+ Stored data
(3) Data storing timing

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

(b) An explanation concerning the storage of data when the
instruction is executed will be given using the circuit shown in
the figure below.

it <Y10)-¢ OUT instructions switched on/off by the
X1 same input (X0) exist before and after the
F LY11)4 instruction.
X0
b —————{ SLT 4
X0
b < Y12
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Timing chart

————— @ (0UT Y12)
——— @ (OUT Y11)
——» 3 (SLT)

—gixLi

OUT Y10)
END 0 r© ¢ END 0 END 0
} 4 [ | [N 3
¥ 1 : : i : -t : l i T ]
: : 1 ! ON 1 |0N 1
X0 OFF o ) | T :
ONJ & 4 | lon| |
T T 1 T T T T
X1 OFF I [ | ' 1
[ I | |l 1
! : o ONION| 1
Y10 OFF Vo I
I (ON ONf |
Y11 OFF R : T !
- ~t {
| HE ! |
! : | : i ! 1ON
Y12 OFF oo [ oore!
R (] 1
1 [ I ] [
SLT il 1 ]
HERR HI i
The following data is stored into the status
L_p latch area when the instruction is ex-

Monitoring the status latch data

ecuted.

X0 X1 Y10 Y11 Y12
ON ON ON ON OFF

X0
J 4Y10
X1 A . Y10, Y11 are on as they were on before the
M Y11 ‘execution of the instruction.
<
X0
r

L3 — st H

X0

¥ —{ Y12)d -eonee Y12 is off even when X0 is on as Y12 was off at

the execution of the instruction.

C OPERATION

D

(a)

(b)

(c)

Setting the status latch area

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

Executing the status latch

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

Resuming the status latch

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

)

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

Device Memory Only

Device Memory and
File Register

Processing time (ms)

85

24.6

(2) The execution of the instruction during majority opera-
tions must be done simultaneously in the three A3VCPU

modules.

A timing discrepancy in the operation of one of the three
A3VCPU modules will result in an error being generated in the
A3VCPU module executing the instruction and its being
dropped from operation.
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4.11.8 SAMPLING TRACE

C APPLICATION ’ )

Shortens the time required for debugging devices by verifying
their contents in fixed intervals during debugging in accordance
with a program. Allows debugging time to be reduced.

C FUNCTION | )

(1) Definition

The sampling trace samples the contents of the specified device in
a fixed interval (the sampling cycle) and stores them in the
sampling trace area in the memory cassette.

The data stored in the sampling trace area is latched after a
specified number of samplings occur when the instruction

is executed.
The data in the sampling trace area can be read and monitored by
GPP/HPH/PHP.

instruction instruction

— Program flow executed executed

Number of sampling
times after

instruction executulr; Samplmg

resumed

*2 Total number of sampling times > Sampling is not
| i
executed

The number of times marked *1, *2 must be set by the peripheral.

(2) Devices used

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

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

2) Word devices (T/C present value, D, W, R, A, Z, V)
--------- Max. 3 points
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( OPERATION | ' )

(a) Setting the sampling trace area

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

(b) Setting the sampling trace data

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

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

(c) Starting the sampling trace

Sampling trace may be initiated by:

1) Peripheral;
2) Switching on M9047.

(d) Terminating and stopping the sampling trace

To terminate:

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

To stop:

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

(e) Checking the sampling trace data

Read and monitor the sampling trace area data using the
~ periphral.

(f) Resuming the sampling trace

Execute the |STRAR| instruction.

(" cauion | | ) |

(a) If the sampling of each period is set during majority opera-
tions, the sampling results may differ between A3VCPU
modules since each A3VCPU module counts the sampling
time and manages time individually.
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4.11.9 OFFLINE SWITCH

The offline switch can only be used in the independent operation
mode. It cannot be used in the majority operation mode.

( APPLICATION | )

Can be used to make the following checks in test mode of the
peripheral with respect to the instructions which are not
being switched on/off during execution of the sequence program.
1) Output module operation check
2) Output module and external device wiring check

C FUNCTION - ‘ )

(1) Definition

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

(b) Online/offline statuses are set when the imaginary offline
switches as shown in Fig. 4.17 are closed/opened.

1) Opening the offline switch

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

2) Closing the offline switch

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

+—it ==> Online status

+—i — —> Offline status

Offline switch

Fig. 4.17 Online/Offline Statuses -

(2) Device statuses in offline mode

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

(b) If set/reset is forced by the peripheral in offline mode, devices
remain in the state that they were forced.
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(. operaTiON D

(a) Setting the offline switch

Set the offline switch using the peripheral.
(b) Canceling the offline switch

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

C CAUTION )

(a) After the test operation is completed, it is necessary to cancel
the offline switch setting and set the online mode.

(b) The offline switch cannot be used in majority operations.
Using the offline switch results in instruction timing discrepan-
cy causing the A3VCPU module to malfunction and be
dropped from operations.
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4.12 Handling

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

Refer to the appropriate chapter for information concerning
procedures covering from when modules are installed to their
operation.

4.12.1 Handling instructions

A3VTU and A3VCPU module handling cautions are described
below.

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

(2) Do not remove printed circuit boards from the housing. There
are no user-serviceable parts on the boards. This can be a
source of damage.

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

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

fied below.
Tightening Torque
Screw kg-cm (Ib-inches}
Module mounting screws (optional) (M4) 8(6.93) to 12 (10.39)

(5) After mounting the module in the base unit, ensure that the
hook is locked in the base unit securely.
When removing the module, press the hook until it is
completely free from the base and then pull the module
forward. (Refer to Section 10.5 for further details.)
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4.12.2 Nomenclature (A3VTU)

@
@
©,

6 ©

o
@/Figure with cassette case removed
-

o ©

].m

No. Description Application

0 LED display ﬁgp(le;;c;:imessage {maximum 16 character;) generated during self-diagnosis is

A, B, C: Indicates the independent operation mode. Only the A3VCPU module
. corresponding to the indicated letter operates. The A3VCPU module
® Operation mode setting nearest to the A3VTU is referred to as A and the others as B and C
key switch respectively.
TRIPLE: This indicates the majority operation mode. Operations are performed by
three A3VCPU in parallel.

Clears the present LED annunciator message. The next message in the annunciator

® |LED display reset switch queue is then displayed where appropriate.

This indicates system operation.
Light: The system is operating when the key switch is in the RUN or PAUSE position.
Extinguish: When the system is stopped due to the key switch being in the STOP or
@ RUN LED PAUSE position or due to a WDT ERROR error being generated during
self-diagnosis.
Flicker: Self-diagnosed error has occurred. (Operation will continue if the error
detected has been specified in the parameter setting.)

RUN/STOP: To start/terminate running the PC program.

PAUSE: To terminate running the PC program and maintain output status.

RESET: To run hardware resets of the A3VTU and A3VCPU modules, when
abnormal operation occurs, and when operations are initialized.

® RUN/STOP switch

Only the memory cassette case is installed since user memory in the A3VCPU

® Cassette case module is not used.
@ RS-422 connector Not used. (Normally covered)
This manual switch is used to switch between operation and standby status of two
Master station link link modules when used in the master station of a data link system. Pressing the
module operation/ button will set one of the two link modules to the operate mode and the other the
standby switch standby.
Push button operation is disabled when not used in the data link system.
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4.12.3 Nomenclature (A3VCPU)

— gr—
A3vcry

No. Description Application

Displays an error message produced during self- diagnosis and annunciator F
' 10 LED display number or comments arising from the SET F and OUT F instructions.

16-character display possible. {The possible display characters are alphanumeric and
twenty-eight special characters.)

RESET: Hardware reset. Used to reset the CPU after an operation error and to

initialize operation. The latch memory is not cleared when the CPU is reset.

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

® Reset key switch

Clears the present LED annunciator message. The next message in the annunciator

@ |LED display reset switch queue is then displayed where appropriate.

Indicates the run status of the CPU. '

On: The CPU is in RUN or STEP-RUN status, no opéeration errors have occurred, the
program is being run and the PC is active.

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

@ RUN LED run. Li.ght when a CPU other than the operating CPU during independent

operations.

Light when the WAIT status is set while operations are performed in the
majority operations mode.

Flicker: Self-diagnosed error has occurred. (Operation will continue if the error

detected has been specified in the parameter setting.)

RUN/STOP: To startterminate running the PC program.

REPAIR: The sequence program calculations are performed. There is no module
® RUN/STOP switch verification.

, {Used during replace of I/O modules)

STEP RUN: Do not use this function.

To remove the memory cassette, press the buttons in two locations, disengage the
memory cassette from the connectors by raising it approximately 5mm (0.20in.) and
then remove the cassette module.

® Memory cassette
release button

Memory cassette
@ loading connector Used to connect the memory cassette to the CPU.
‘RS-422 connector Peripheral programmer port. Fit cover (supplied) when not in use.
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5. OPERATION MODE

The A3VTS system operation provides two types of operation
status described below. Both are referred to as operation mode in
this manual.

The operation mode setting is selected with the operation mode
setting key switch located on the front panel of the A3VTU.

Independent operation mode
Operation mode —[

Majority operation mode — Majority operation: Normal operation using three
. A3VCPU modules
Single-module operations: Operations are performed by a
single A3VCPU module when
a malfunction occurs.

(1) An A3VTU and a single A3VCPU module is used in the
independent operation mode. This mode is selected by setting
the operation mode setting key switch located on the front
panel of the A3VTU to either [CPU A], [CPU B] or [CPU C]. In
this ‘mode, an A3VCPU module is operated independently.
The independent operation mode is convenient for debugging
operations.

(2) An A3VTU and three A3VCPU modules are used in the
majority operation mode. This mode is selected by setting the
operation mode setting key switch located on the front panel
of the A3VTU to [TRIPLE]. Majority operations are performed if
all three A3VCPU modules function normally. Single-module
operation is performed by a normal single A3VCPU module
and the A3VTU in this mode if any single A3VCPU module
cannot operate.

(3) The operation mode setting is determined by the position of
the operation mode setting key switch when the power is
applied to the A3VTU or when the RUN/STOP key switch is set
to RESET. The operation mode does not change even if the
setting of the operation mode setting key switch is changed
while the power is ON. \

The power must be turned off one time and then turned on
again or the RUN/STOP key switch must be set to RESET when
the operation mode is changed.

(4) The descriptions CPU A, CPU B and CPU C in this manual are
the same as the [A], [B] and [C] displayed on the operation
mode setting key switch. The three A3VCPU modules are
assigned the names of CPU A, CPU B, and CPU C, CPU A being
the one closest to the A3VTU and CPU C the farthest.

> | >
Q o
Eelg2l o 121232
ag3|l23| & 3] o O
5§22 2 (3|3 |3
sE[E T | & | €| <
(e} (o]
a a.
L Called [CPU C]
L—— Called [CPU B]
> Cailed [CPU A]
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5.1 Independent Operation Mode

The independent operation mode is performed by the A3VTU and
a single A3VCPU unit. This mode is selected by setting the
operation mode setting key switch located on the front panel of
the A3VTU which to [CPU A], [CPU B] or [CPU C]. Independent
operations are performed in this mode by the A3VTU and the
A3VCPU module that corresponds with the key switch setting.
This mode will be referred to as the independent operation mode
from now on.

The independent operation mode is a convenient mode to use
when debugging system operations; the offline switch function,
forced output or the remote RUN/PAUSE operations by the
peripheral device.

(1) System operations stop if operations cannot be performed
due to a malfunctioning A3VCPU module during independent
operations.

Automatic switching to other A3VCPU modules cannot be
performed even if they are installed.

(2) When the system stops due to a malfunction during indepen-
dent operations, system operations can be started again if
other A3VCPU modules are installed. Set the operation mode
setting key switch to the selection position of another A3VCPU
module that is operating and then set the A3VTU RUN/STOP
key switch to the RESET position.

(3) A3VTU control is disabled when independent operations are
performed except for the A3VCPU module that is set by the
A3VTU operation mode setting key switch.

As a result, the A3VCPU module that is separated from the
control cannot perform I/O control and monitor the input
status even if the RUN/STOP key switch is set to RUN.
System operations are not influenced even if the separated
A3VCPU module malfunctions because it is ignored by the
A3VTU.
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(4) The relation between the operation mode setting key switch
and the operating CPU module when independent operations
are performed is described as follows.

Operation Mode Setting Switch Switch Settings and Operating CPU Relationship
‘ The (] part of the A3VCPU
CBPU z |2 module is the operating CPU
, gelge| o 2 | 2 | andthis CPU performs opera-
A C a3le3| b o o .
— b — 3 P > > tions.
22|52 @ ) )
TRIPLE TRIPLE s EjzE| < < | <«
£ |
CPU The [ part of the A3VCPU
'E %: module is the operating CPU
B c 2ol2e| o 03_ DD_ and this CPU performs opera-
A agleagl £ | O O | tions.
52|82 2| & 3
TRIPLE TRIPLE 2 £ 2 g€l < Py <
2 |
CPU The [] part of the A3VCPU
B z |2 *...~| module is the operating CPU
A c s2i1s2| 2 2 | & | & | andthis CPU performs opera-
oS8l z | 28 8| tons
TRIPLE TRIPLE SE|2E| < [ 2| 2|2
s |& -
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5.1.1 System operation status in the independent operation mode

The system operation status in the independent operation mode is
determined by the A3VTU and A3VCPU module status and
external instructions. ‘

The priority level for each of A3VTU and A3VCPU module status is
described below. System operation status is determined in the
order of the highest priority level.

STOP command —— PAUSE command — RUN command
High |« Priority level >‘-'T-9E

The general system status as well as the separate factors that
determine each system operation status are explained below.
The items described below are organized separately by each
factor. Please refer to Appendix 6 for the system status when
separate factors are combined.

(1) System RUN/STOP operation
Position the RUN/STOP key switch of the A3VTU or A3VCPU
module in the locations shown below to start or stop the
system operations.

' ABVTU ovveernrenienes RUN
System operation (RUN){
A3VCPU ............... RUN
ASVTU evemrervernnnnns
System stop (STOP)<—E )
A3VCPU eeeiverennns

Set the A3VTU RUN/STOP key switch to the appropriate
position to operate or stop the system.
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(2) Remote RUN/STOP instruction:
When the Remote RUN/STOP operation is performed to
change the system status by an external instruction, first set
the A3VTU and A3VCPU module key switch as shown below.
Then perform the Remote RUN/STOP operation by the ON/
OFF setting of the Remote RUN/STOP contacts or the Remote
RUN/STOP instruction from the peripheral device.

[Remote RUN/STOP contact |

— A3VTU - RUN/STOP key switch
System operation (RUN)-e—— A3VCPU --:- RUN/STOP key switch
— Remote RUN/STOP contact OFF

— A3VTU - RUN/STOP key switch
System operation (RUN) <—— A3VCPU ---- RUN/STOP key switch
_— Remote RUN/STOP contact

[Peripheral device ]

A3VTU -++-- RUN/STOP key switch
System operation (RUN) A3VCPU ---- RUN/STOP key switch

Remote RUN instruction in the peripheral

device test mode '

A3VTU - RUN/STOP key switch
System operation (RUN) A3VCPU ---- RUN/STOP key switch

Remote STOP instruction in the peripheral

device test mode

System operation status varies for combinations other than
those described above. Refer to Appendix 6 for further details.
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(3) PAUSE instruction
There are three ways to set the system to the PAUSE status.
These settings can be performed by the A3VTU RUN/STOP key
switch, the remote PAUSE contact or by a peripheral device.
The setting and operation procedures are explained below:

LA3VTU key switch |

A3VTU ------ RUN/STOP key switch | PAUSE
System PAUSE status<~E

A3VCPU.:--- RUN/STOP key switch RUNI

“*.M9040

| Remote PAUSE contact |

A3VTU ----- RUN/STOP key switch | RUN
System PAUSE status A3VCPU .- RUN/STOP key switch [ RUN
- M9040
Remote PAUSE contact

| Peripheral device |

A3VTU ------ RUN/STOP key switch | RUN

System PAUSE status«-EABVCPU ---- RUN/STOP key switch | RUN
Remote PAUSE instruction in the peripheral
device test mode

The system operation status varies for combinations other
than those described above. Refer to Appendix 6 for further
details.

(4) | STOP | command

Perform the following operations to stop the system with the
STOP | command in the sequence program.

A3VTU ------ RUN/STOP key switch PAUSE|
System stop«E

A3VCPU .:--- RUN/STOP key switch [RUN

- STOP | instruction execution contact

(5) The system operation status is determined by combinations of
each of the factors described above.
-The status for the RUN LED of the A3VTU and the A3VCPU
module at each system operation status is shown below.

System Operation Status Contents
* The A3VTU and A3VCPU module RUN LED light.

RUN AN
« The sequence program operation is executed.
* The A3VTU and A3VCPU module RUN LED extinguish.
PAUSE . - N,
* Operations stop with output maintained.
STOP * The A3VTU and A3VCPU module RUN LED extinguish.
* The output is set OFF and operations stop.
Error » The A3VTU and A3VCPU module RUN LED flash.

* The output is set OFF and operations terminated.

* The RUN LED extinguishes disregarding of the key switch position.
'» The sequence program operation is terminated.
* Communication with the peripheral device is possible.

The A3VCPU module is separated
from operation.
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5.2 Majority Operation Mode

- The majority operation mode uses the A3VTU and three A3VCPU
modules.
This mode is selected when the operation mode setting key switch
located on the front panel of the A3VTU is set to [TRIPLE] and the
three A3VCPU modules operate in parallel using majority logical
operators. ‘
In this section, the term majority operation is used to refer to the
operations performed by three A3VCPU modules. Single-module
operation refers to operations performed by a single A3VCPU
module if a malfunction occurs.
Refer to Section 5.2.2 for an description of the system operation
status when a malfunction occurs.

(1) Continuous system operations can still be performed in the
majority mode without having to stop operations, even when
there is only one other A3VCPU module that is operating
normally and one or two A3VCPU modules are determined to
be malfunctioning and removed from operation by the
A3VCPU module or A3VTU self-diagnosis function.

(2) A majority logical operation is performed on the output data
(Y) sent from each A3VCPU module when majority operations
are performed. When a difference exists between one of the
A3VCPUs and the others, the differing A3VCPU generates an
error.

The system continues operation using the other two normal
A3VCPUs.

(3) The A3VTU always supervises the three A3VCPU modules

when majority operations are performed. Besides output (Y),
majority operation provides execute timing for the A3VCPU
module instructions indicated below.
When one of the three A3VCPU modules reaches one of the
instructions described below, the A3VTU waits for the other
A3VCPU modules to execute the instruction simultaneously.
When the other A3VCPU modules do not reach the instruction
after a fixed period of time elapses, a handshake error [ERROR
CPU :: [.iIl] or a time check error [TIME OVER CPU [ ]
message is returned, an error is generated in the A3VCPU
module and is dropped from operation.

FROM TOP SEG STOP
FROMP DTO PR suB
DFRO DTOP PRC LRDR
DFROP END CHG LWTP
TO FEND
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(4) An A3VCPU that is malfunctioning or has been set in the WAIT
status due to one of the reasons given in items (2) or (3) should
be replaced. A module can be restored to operation by
remedying the cause of the error, standardizing the program
with that of other modules, or taking whatever action
appropriate. '

Replacing a malfunctioning A3VCPU or one that is in the WAIT
status should promptly be replaced with another module or
repaired. Advantage should be taken of the system since it is
configured so as to improve operating ratio and reliability.

(5) System operation stops when all three A3VCPU modules
malfunction in the majority operation mode.
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5.2.1 System operation status in the majority operation mode

The system operation status in the majority operation mode is
determined by the status of the A3VTU and three A3VCPU
modules (except for the A3VCPU module in the error or wait
status) and external instructions.

The [STOP] instruction from the A3VTU RUN/STOP key switch has
the highest priority to determine the A3VTS system operation

- status.

When the A3VTU is not set to [STOP], system operation status is
determined by the operation status of the three A3VCPU modules,
and if one of the three A3VCPUs has a higher level of priority than
the others, the operation status of the system is the same as that
of the A3VCPU with the highest priority. Priority level of individual
instructions is shown below.

RUN command — PAUSE command — STOP command
High [« Priority level @

The general system status as well as the separate factors that
determine each system operation status are explained below.
The items described below are organized separately by each
factor. Please refer to Appendix 6 for the system status when
separate factors are combined.

(1) System RUN/STOP operation
Position the RUN/STOP key switch of the A3VTU or A3VCPU
module in the locations shown below to start or stop the
system operations.

A3VTU - RUN/STOP key switch
System operation (RUN){

A3VCPU ---- RUN/STOP key switch
of all three modules

A3VTU ---- RUN/STOP key switch
System stop (STOP)‘—[

A3VCPU ---- RUN/STOP key switch

of all three modules RUN

POINT ]

The system operates if the RUN/STOP key switch of even
one A3VCPU module is set to [RUN] during system
operation. However, operation is conducted with one -
module only and the other A3VCPU modules are dropped
from operation.

Set the A3VTU RUN/STOP key switch to the appropriate
position to operate or stop the system.
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(2) Remote RUN/STOP instruction:
When the Remote RUN/STOP operation is performed change
the system status by an external command, first set the A3VTU
and A3VCPU module key switch as shown below. Then
perform the Remote RUN/STOP operation by the ON/OFF
setting of the Remote RUN/STOP contacts or the Remote
RUN/STOP command.

[ Remote RUN/STOP contact |

— A3VTU ----- RUN/STOP key switch
System operation (RUN)<——A3VCPU ---- RUN/STOP key switch of

: all three A3VCPU modules
—Remote RUN/STOP contact OFF

—A3VTU -~ RUN/STOP key switch
System .stop (STOP)«————A3VCPU -:-- RUN/STOP key switch of

all three A3VCPU modules
L —Remote RUN/STOP contact

POINT |

For Remote RUN/STOP operation, it is also possible to use
the instructions from a peripheral device but this should
not be used in the majority operation mode. Use of the
method requires that instructions be sent simultaneously
to all three A3VCPU modules. However, discrepancies in
the timing at a particular A3VCPU will result in its
generating an error and being dropped from operation.

System operation status varies for combinations other than
those described above. Refer to Appendix 6 for further details.

(3) PAUSE command
There are two ways to set the system to the PAUSE status. One
uses the A3VTU RUN/STOP key switch and the other the
remote PAUSE contact.
The setting and operation procedures are explained below.

| A3VTU key switch |
A3VTU ------ RUN/STOP key switch | PAUSE

System PAUSE status A3VCPU .:--- RUN/STOP key switch

-, of all three modules
"All three modules M9040

| Remote PAUSE contact |

A3VTU - RUN/STOP key switch
System PAUSE status A3VCPU.:--- RUN/STOP key switch
" of all three modules
“All three modules MS040
Remote PAUSE contact
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[ POINT ]

For Remote PAUSE operation, it is also possible to use the
instructions from a peripheral device but this should not
be used in the majority operation mode. Use of the
method requires that instructions be sent simultaneously
to all three A3VCPU modules. However, discrepancies in
the timing at a particular A3VCPU will result in its
generating an error and being dropped from operation.

(4)

(5)

System operation status varies for combinations other than
those described above. Refer to Appendix 6 for further details.

instruction

Perform the foillowing operations to stop the system with the
STOP| instruction ion the sequence program.

A3VTU ----- RUN/STOP key switch
System stop (STOP) A3VCPU .---- RUN/STOP key switch
~.. of all three modules
“All three modules

Instruction execute contact

The system operation status is determined by combinations of
each of the factors described above.

The status for the RUN LED of A3VTU and the A3VCPU module
at each system operation status is shown below.

System Operation Status

A3VCPU Module
Operation Status

Remarks

RUN

RUN

The A3VTU and A3VCPU module [RUN] LEDs light.
The sequence program operation is executed.

Standby

The A3VCPU module on the right becomes the operating
CPU and the other module becomes the standby module
when majority operations are performed.

A3VTU and A3VCPU [RUN] LEDs light.

Sequence program operation is executed but output data
stops at the A3VTU.

PAUSE

PAUSE

The A3VTU and A3VCPU module [RUN] LEDs extinguish.
Operations stop with output maintained.

STOP

STOP

The A3VTU and A3VCPU module [RUN] LEDs extinguish. |
‘The output is set OFF and operations stop.

RUN, PAUSE or STOP

WAIT

The A3VCPU module enters the WAIT state when it is in
either the STOP or PAUSE status during system operations.
The A3VCPU module [RUN] LED extinguishes.

The A3VCPU module is waiting for restore.

RUN, PAUSE, STOP or
error

Error Return to operation by replacing malfunctioning CPU or

The A3VCPU module [RUN] LED extinguishes.

eliminating - the cause of error.
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5.2.2 Operation status when there is a malfunction

This section describes what occurs in each A3VCPU module
operation status and system operation status when a self-

diagnosis error or majority decision error is generated during
majority operations.

(1) Processing when there is a malfunction

(a) The A3VTU manages each A3VCPU module operation
, status and determines the switching of CPUs when a
malfunction occurs.

(b) If even one of the A3VCPU modules malfunctions during
majority operation or the WAIT status is set, operations
switch the single-module operation mode to continue
system operations.

(c) When single-module operation is set, the CPU to the right
of the. CPU that was stopped due to malfunction has
priority and performs operations. The output data (Y, B,
and W) from this CPU is output through the A3VTU to the
VO modules.

Examples of the CPU switching and the various CPU
operation status are described below.

A3VTU CPU ACPU BCPU C A3VTU CPUACPU BCPU C A3VTU CPU ACPU BCPU C A3VTUCPU ACPU BCPU C
owlew =2 = [ == wlewl==|=|=|== owlew| == = wlwl= ===
00]|00|00}j00 00|00|00|00 00100 00 0 0{00]0 0|00
= = = L= 1= = = T O . = o Y 1=
e —_— —_—
q.d o o A o 1 0 O I 1 o

(1) During majority ——————(2) Operations — »(3)CPU B is re- ——»(4) The CPU B
operation with CPU B mal- switch to the moved fromthe A func- RUN/STOP key
three A3VCPU  functions single-module base unit. tioning switch is set to
modules operation mode CPU is in- RUN and major-

with CPU C. stalled in ity operation is
CPU - A enters slot B. restored.

standby status.
Operation status of the system and the A3VCPU modules

System RUN System RUN System RUN System RUN
CPU A RUN | CPUA Standby | CPU A | Standby | CPUA RUN
CPU B RUN VV CPU B Error - CPU B Error CPU B RUN
CPU C RUN CPU C RUN CPU C RUN CPU C RUN

(d) When operation shifts to the single-module operation
because a malfunction occurs and there are two function-
ing A3VCPU modules, the operation status of each CPU
becomes as follows.

* The A3VCPU module to the right of the malfunctioning
CPU outputs data (Y, B, W) to external I/O modules
under A3VTU management and is referred to as the
operation CPU.,

* For the other functioning module, data is input in the
same manner as the operating CPU, but output data is
not output to external I/0 modules. This CPU is referred
to as the standby CPU.
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5. OPERATION MODE ‘ / MELSEC-A

When there is only one functioning A3VCPU module, there
is no standby CPU. The flow of /0 data during single-
module operation when a malfunction has occurred is
shown in Fig. 5.1 on the next page.

/O data flow for dual-module operation ‘ /O data flow for single-module operation
CPU A VTU
A3VTU CPU A A3
Operation is -
possible. /0 module Operation is 1/0 module
(Standby ‘ l: link card not possible. link card
CPU)
2CPUB, Input FPU ® - | Input
Operdtion is ] Opte;‘é}»iqh: is ]
not_possible. Output not possible. output
cruC . CPU C
Obératio&: is Operation is|
possible:* <—|— possible. Q—]—
{Operating {Operating
5+ CPU) | CPU) ]

Fig. 5.1 I/0 Data Flow when a Malfunction Occurs
(2) ABVCPU module operation restore processing

(a) Even when single-module operation has been set due to
error generation, the A3VTU can check the items listed
below in relation to each of the A3VCPUs and determine
whether or not majority operation can be set again or not.

* Perform communication and check for replies.

* Check if an error is being generated that may prevent
operations.

* Check if the operation status is the same as the system
status.

If the three items described above are satisfactory, the
corresponding A3VCPU operation is restored.

(b) If an A3VCPU module is in the error or wait status,
eliminate the source of the error and restore the module to
operation by either resetting the CPU or replacing the
malfunctioning A3VCPU module with a functioning
A3VCPU module.
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5. OPERATION MODE / MELSEC-A

(c) During the END processing, the A3VTU checks whether an
A3VCPU which has been malfunctioning can restore the
operation. When it is determined that operation is possible
the processing shown below is executed immediately and
operations are restored from the next scan.

- * The entire contents of the data memory are transfer-
red from the operating CPU to the restored CPU.
* The A3VTU outputs the RUN instruction to the res-

tored CPU.
Sequence program execution END processing CPU restore pracessing {approximately 400 ms)
0 END J O END
| i
F t f T'=i'_

A3VTU detect whether
CPU can be restored

Scan in which restore
CPU restoration from this scan processing is executed.

CPU restore processing is executed once every scan. It is
executed during END processing while the system s
operating. '
Approximately 400ms is required for CPU restore proces-
sing. '

Set the time setting of the watchdog timer (WDT) to a value
equal to the maximum time for the regular scan plus the
time required for the CPU restore processing (400ms)
when majority operation is performed.

A “WDT ERROR” error is generated during the CPU
restoration when the set value is insufficient.

POINT

When one of two A3VCPUs that have generated an error
or are set to in the WAIT status can be restored to
operation, that A3VCPU is set to the standby status. In
such a case, the process detailed in (c) is executed.
However, there are times when the CPU in the operation
status will be set to standby and the restored CPU will be
set to the operation status when the physical location of
the A3VCPU requires such be done. '

Example

A3VTU CPU A CPU B CPU C A3VTU CPU A CPU B CPU C

PW] PWiC— [=—] PW| PW gy ==
Q0 00 oo 0000
L=

1" mVA° BYL® E> I RV The CPU on the
X X X right to the CPU in

o/i\g /il _r]|CPUBIs 0\ o o ;I;e error or stand-
n W I] restored ﬂ n‘ " l] the operating CPU.
B * N—— gt
Error or Operating Operating Standby
‘WAIT  CPU CPU status
status
A3IVTU CPU A CPU B CPU C A3VTU CPU A CPU B CPU C
mrw]eae b L Because the CPU

on the right to the
O?_OC')- X'— |:> o?_ool_o?_ CPU in the error or

standby status be-
comes the opera-

=&

oo /id \r[cPuBis = E o S o tion CPU, CPU A
restored becomes the oper-

ﬂ ﬂ u [I [] ating CPU in this

case.
R e S— Nt e gt
Operating Error or Operating Standby
CPU WAIT status CPU status
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5. OPERATION MODE / MELSECA

5.3 Operation Mode Display

The LED display located on the front panel of the A3VTU module
can indicate the operation mode and the operation status of the
three A3VCPU modules in addition to the error messages.
The meaning of the display messages is described below.

(1) Error messages are given priority over all other displays
during operation mode. Therefore, an error message is
displayed if an error is generated even when an operation
mode message has been displayed.

The normal operation mode message can be redisplayed by
pressing the indicator reset switch located on the front panel
of the A3VTU module after an error has been corrected.
However, if another malfunction occurs, the corresponding
error message is displayed automatically after the operation
mode has been displayed for approximately 5 seconds.

(2) The display format of the operation mode on the LED display
located on the front panel of the A3VTU module is shown

below.
Operation mode CPU operation " The display on the left is'an'
{ display rstatus display example of operation

mode message display
during majority decision
operation; CPU A in the
operation, CPU B in the
CPU A CPU B CPU C standby status, and CPU C
status status status |_in the WAIT status. |

TIR|I|P[XIR[U[N|X|S|T|B|X|W|A[T

(3) The messages displayed in the LED display panel and their
meanings are described below.

Display Message Meaning

TRIP Majority operation mode

CPU A Independent operation by CPU A in the independent
operation mode

Operation
mode . R R
. Independent operation by CPU B in the independent
display CPU B operation mode
CPU C Independent operation by CPU C in the independent
operation mode
RUN Corresponding CPU is in the RUN status. This is the
operating CPU. -
STB Corresponding CPU is in the RUN status. This is the
standby CPU).
CPU PSE Corresponding CPU is in the PAUSE status.
operation . . ..
status STP Corresponding CPU is in the STOP status
display WAT Corresponding CPU is in the WAIT status

ERR Corresponding CPU has generated an error. (Operation
is not possible.)

* Corresponding CPU has been dropped from operation.
(Independent operation mode only)

* When a CPU is dropped from operation, such a status is
indicated by
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5.4 Operation Precautions

This section describes the cautions concerning operations in the
individual operation mode and the majority operation mode.

(1) The system operation can be reset by either turning off the
power once and then back it on again or using a reset switch.
When resetting with a reset switch use the A3VTU RUN/STOP

key switch.
Reset Method Reset Range
Power supply ON — OFF All modules are reset
Reset using the A3VTU All modules are reset except for AD51E
RUN/STOP key switch - and A81 CPU.
Reset using the A3VCPU . .
module reset switch Only this ASVCPU module is reset.

(2) The three A3VCPU modules can use peripheral devices.

Peripheral devices cannot be connected to the A3VTU.
STOP the system when connecting a peripheral device to the
A3VCPU module to modify the program, or write the data.
RUN the system only after writing the same data to the three
A3VCPU modules. '
If system operation is started after writing the data to only one
or two of the three A3VCPU modules, the remaining A3VCPU
module is dropped from operation. Therefore, do not use this
procedure for a ABVCPU module that is running while the
system is in the RUN status. The system will stop sometimes if
attempted.

(3) Always use the A3VCPU module RUN/STOP key switch to RUN
or STOP the system in the majority operation mode.
In the majority operation mode, the system is in the RUN
status even if only one of the three ASVCPU modules is in the
RUN mode. Even if the A3VCPU module RUN/STOP key switch
is set to STOP with the A3VTU RUN/STOP key switch set in the
RUN, the system will RUN as long as the other A3VCPU
module operation status is RUN.

- Except when replacing the A3VCPU module, the A3VCPU
RUN/STOP key switch should be kept in RUN during majority
operations. Use the RUN/STOP key switch of the A3VTU to
control system RUN and STOP.
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(4) When using the power supply
module and the 1/0 module
connected in parallel with a
110/220V power supply as

shown in the figure on the 8]
right, the system will con-

AB1VP|A61VP

I/0 module

tinue to run even if the power A— :
supply of the A system in the L JJ
figure goes OFF.
However, since the power supply to the I/O module is set OFF,
all data operations are all set OFF and normal operation
cannot be performed.

(5) When restoring the A3VCPU module that is in the WAIT status,
and if a message is displayed on the A3VCPU module LED
panel, press the INDICATOR RESET button repeatedly until a
message no longer displayed. Sometimes, if restore proces-
sing is performed while a message is being displayed, a
handshake error “ERROR CPU [} I _:” occurs and restoration
is precluded.
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6. POWER SUPPLY MODULE

6.1 Power Supply Module Specifications

This section describes the specifications and selections for the
power supply module.

6.1.1 Power supply module specifications

The power supply module specifications are indicated in the
following table.

Specifications
Item :
AB1VP A61P A62P A63P A65P A66P
. - Power supply Powersupply | Powersupply | Powersupply Power supply /0 module
Base loading position slot slot slot slot slot loading slot
100—120V AC 100—120V AC
+10%, —15% +10%, —15%
) (85to 132V AC) 24V DC (85to0 132V AC)
Input voltage +30%, —35%
- 200—240V AC {15.6 t0 31.2V DC) 200—240V AC
+10%, —15% +10%, —15%
{170to 264V AC) {170 to 264V AC)
Input frequency 50/60Hz *= 5% _— 50/60Hz = 5%
|[Max. input apparent power 110VA 65W 110VA 95VA
Inrush current 20A, within 8ms 100A, within 1ms 20A, within 8ms
Rated output 5vVDC 8A 8A 5A 8A 2A —_—
current  124vpc +10% — — 0.8A — 1.5A 1.2A
*1 5vDC 8.8A or higher | 8.8Aorhigher | 5.5A or higher | 8.5A0r higher | 2.2A or higher —
Overcurrent
protection 24V DC e e 1.2A or higher —_— 2.3Aor higher | 1.7A or higher
*2 5vDC 6.51t0 6.5V 5.5t0 6.5V 5.510 6.5V 5.51t0 6.5V 5.510 6.5V
Overvoltage
protection 24V DC —_— —_— _— — —_— —_—
Power supply ON terminal,
rated switching voltage 23,%%/[';\(? 22:
and current
Efficiency 65% or higher
Power indicator Power LED display
Terminal screw size M4 X 07 X 6 M3X05X6
Applicable wire size 0.75 to 2mm? (18 to 14 AWG)
Applicable solderless V1.25-3,V1.25-YS3A,
terminal V1.25-4, V1.25-YS4A, V2-S4, V2-YS4A V2-53, V2-YS3A
Applicable tightening . 7kg-cm
torque 12kg-cm (10.39 Ib-inch) (6.06 Ib-inch)
. . 250(9.84) X
External dimensions
by 250(9.84) X 55(2.17) X 121(4.76) 371-259(;;?%)5 )X
Weight kg(Ib) 0.95(2.09) 0.98(2.16) 0.94(2.07) 0.8(1.76) 0.94(2.07) 0.75(1.65)

Table 6.1 Power Supply Module Specifications
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6. POWER SUPPLY MODULE /MELSEC-A

*2:

POINT |

*1:

Overcurrent protection

The overcurrent protection device shuts off the 5V,
24V DC circuit and stops the system if the current
flowing in the circuit exceeds the specified value.
When this device is . activated, the power supply
module LED is switched off or dimly lit. In this case,
remove any cause of overcurrent and start up the
system.

The system is initialized if the current value is the
rated value.

Overvolthge protection

" The overvoltage protection device shuts off the 5V DC

circuit and stops the system if 5.5 to 6.5V voltage is
applied to the circuit.

When this device is activated, the power supply
module LED is switched off. In this case, switch off,
then on the input power to restart the system.
The power supply module must be changed if the
system is not booted and the LED remains off.
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6. POWER SUPPLY MODULE /MELSEC-A

6.1.2 Selection of power supply module

Select the power supply module according to the total current
consumption of /O modules, special function modules, and
peripheral equipment supplied by that power supply module.

(1) Current consumption of each module

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

Power supply . . Peripheral
modules CPU, I/0 modules Special function modules equipment
A3VTU High-speed counter
A61P 5V DC 1A O ADs1(S1) A7PU
5V DC 8A A3VCPU 5V DC 0.3A .
5V DC 2.2A 5v DC 0.3A
i T AD consersion ABWY
5V DC 5A AX20 5V DC 0.8A
24v DC 0.8A AX40 5V DC 0.9A .
AXB0 5V DC 0.06A
AX70
AA;(S%OE ‘D/A conversion
AB3P xy AB2DA
(24V DC input) ! 5V DC 0.6A
i g‘;} 5V DC 0.11A 24V DC 0.35A
5V DC 8A AX81
A42XY
AX42 Positioning
AX82 5V DC 0.12A AD71(S1)
AB5P AY10 5V DC 1.5A
' AVOA | sV DC 0124 -
5V DC 2A AY11A 24V DC 0.15A
24V DC 1.6A AY11E —
AY13 5V DC 0.23A P°i%‘;g'"9
AY13E 24V DC 0.29A
AY22 5V DC 0.31A 5V DC 0.9A
- AB6P AY23 5V DC 0.59A
AY40 5V DC 0.12A
24V DC 1.2A 24v BC 0.02A Data link
AY40A 5V DC 0.19A AJ71VP21/VR21
5V DC 0.23A
AY41 24V DC 0.04A 5V DC 0.6A/0.8A
RGP ma |
AY50 Multidrop data link
5V DC 8A AY60 5V DC 0.12A AJ%CZZ
AY60E 24V DC 0.13A
AY80 5V DC 1.4A
AY51 5V DC 0.23A
AY81 24V DC 0.1A
5V DC 0.1A .
AY70 | 2av DC 0.11A V°';e1 1‘:,”&""'
AYT1 5V DC 0.2A
24V DC 0.2A 5V DC 0.45A
24V DC 0.33A
A/D, D/A conversion
A84AD
5V DC 0.24A
24V DC max. 0.53A
Memory card Centronics
interface AD59
5V DC 0.3A
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(2) A61VP usage precautions
Always install the two A61VP power supply modules to the
dual power supply base unit (A30VB main unit and A68VB
extension base unit) as a 2-unit installation.
Normal operations are not possible if the A61VP is installed in
the A65B or A68B extension base module. Do not use this
installation configuration because it might damage the power
supply module.
If the previous power supply modules (A6._P) are installed
and used in the A30VB or A68VB, normal operations cannot be
performed as described above. Do not use this installation
configuration because it might damage the power supply
module. ‘ :

(3) Notes on use of the A66P

(a) Install the A66P module in the rightmost slot of the base
unit, or its right slot must be occupied with a dummy
module or blank cover, or left empty.

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

Left Hand Input Module Output Module
Adjacent Module Power Supply Module Dummy Module Special Function Module Vacant
> 22 2 3
=3 370 - kel
So - b-R-] - -] - o =
" . 23|%| 8 2E|B| & ESE|S| & AR-AR
Configuration 3|28 E_12) 8 -8c|8| & glél g
ge| <> (<= 358 <|= |2
8 gg £°%
—a o 3
Max. output
current for 0.5A 1.2A 1.0A 1.5A
24V DC

6.1.3 Fuse specifications

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

tem Tyre | GTH4 SM6.3A | MF51NMS8 HP-32 HP-70K MP-20 MP-32 MP-50
For power
supply For power For output For output For out
. put | Foroutput | Foroutput | Foroutput
Application As'lgaf;gzp' supply AB3P | AVI1E: AY23 AY22 | AYS50,AY80 | AY60 AYE0E
AB5P, AG6P
Shape Catr;:gge Catr;t;;gge Cagn;gge Plug type Plug type Plug type Plug type Plug type
Rated current 4A 6.3A 8A 3.2A TFA 2A 3.2A 5A
External 30.3(1.19) X | 30.3(1.19) X | 17.2(0.68) X | 17.2(0.68) X | 17.2(0.68) X
dimensions | #8028 X | 48024 X | #52020X | g0 X | “s03n X | s5022X | 550220 | 55022 X
mminch) . - - 20(0.79) 20(0.79) 19{0.75) 19(0.75) 19(0.75)

Table 6.2 Fuse Specifications
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6.2 Handling

This section gives handling instructions, PC nomenclature and

hardware setting instructions.

6.2.1 Handling instructions

The haridling precautions for the power supply module from
removing it from the shipping container to installation are

described in this section.

(1) Do not subject the power supply module and memory cassette

to impact or shock.

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

damage.

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

wire offcuts.

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

fied below.

Screw

Tightening Torque
kg-cm (Ib-inches)

Module terminal block installation screws (M3)

5(4.33) t0 8 (6.93)

Module terminal block installation screws (M4)

10(8.66) to 14 (12.13)

Module mounting screws (optional) (M4)

8(6.93) to 12 (10.39)

(5) After mounting the module in the base unit, ensure that the
hook is locked in the base unit securely. When removing the
module, press the hook until it is completely free from the
base and then pull the module forward. (Refer to Section 10.5

for further details.)
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6.2.2 Nomenclature

(1) Nomenclature of A61VP module

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

“POWER” LED P i —==

AC power supply and internal DC power supply indicator 7O |

indicating LEDs »0 =

The POWER LED extinguishes when the fuse blows or the /o ovenrent
@ [ —

power supply malfunctions.

“OVERHEAT” LED ]

This LED lights when the power supply overheats. (Refer to
Chapter 13).

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

Spare fuse for power supply |

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

Terminal block I

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

Terminal cover ]

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

Module fixing screw mounting hoﬂ

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

Terminal details

Power input terminals I

Power input terminals to which AC power of 100V AC or 200V : i

AC is connected.

Applied voltage select terminals |

Terminals for selecting applied voltage. Use 100V AC or 200V
AC as described below. When 100V AC is input, connect

together the “SHORT AC 100V" terminals with the attached
short chip. When 200V AC is input, connect together the
“SHORT AC 200V” terminals with the attached short chip. :
LG terminal J :

[ |7

I ®l JAC‘IOO/ZOOV
) I
@] ]

SHORT AC100V

SHORT AC200V

Grounding of power filter. Has half the input potential.

VAT e

& -«
J®l «FG

FG terminal |

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

)
©

Terminal screw l
M4 X 07 X 6 T
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(2) Nomenclature of A61P module

Modaule fixing hook V |
Hook for fixing the module to the base unit.

“POWER” LED |
LED for indicating 5V DC power

Astp

Power fuse, fuse holder |

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

Spare fuse for power supply

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

Terminal block |

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

0 o

i A
wtosid)

ey
(9

-
-

arane
[4¥iae

=T
1y
b
o]
o]

Terminal cover I

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

Module fixing screw mounting holel

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

g i

= LR
P'\‘ Sl

Terminal details

Power input terminals

Power input terminals to which AC power of 100V AC or 200V
AC is connected.

Applied voltage select terminals

Terminals for selecting applied voltage. Use 100V AC or 200V
AC as described below. When 100V AC is input, connect
together the “SHORT AC 100V” terminals with the attached
short chip. When 200V AC is input, connect together the
“SHORT AC 200V” terminals with the attached short chip.

LG terminal |

Grounding of power filter. Has half the input potential.

FG terminal |

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

Terminal screw
M4 X 07 X6

SPARE
< FUSE

1
INPUT

AC100/200V

] SHORT AC100V

(&I I

SHORT AC200V

«LG

«FG
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(3) Nomenclature of A62P, A65P module

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

“POWER” LED ]
LED for indicating 5V DC power

Aszp
O  rowen

O~

Power fuse, fuse holder I

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

Spare fuse for power supply I

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

aY

¢

Terminal block ] Ukt

For details, see below. (Located under the termina!l cover)

\ /
Y
sreen

Aom
=
LR .JA ==

]
H

-t
Terminal cover J -:_'_‘.i::; T
Cover for protection of terminal block. Remove during wiring. ;‘f:;ﬁ;)mmm
Install after wiring. . FL' .
il:‘-‘\f"l
',:‘_,E‘ o
. . T
Module fixing screw mounting hole] » ey
l_.‘ Iwa:n‘
Allows fixing the module with a screw in addition to the ':‘_'- 3

module fixing hook. (For M4 screw)

Terminal details \_\__\/

Power input terminals ]

Power input terminals to which AC power of 100V AC or 200V
AC is connected.

joed
-

SPARE
< FUSE

Applied voltage select terminals l

Terminals for selecting applied voltage. Use 100V AC or 200V
AC as described below. When 100V AC is input, connect
together the “SHORT AC 100V” terminals with the attached
short chip. When 200V AC is input, connect together the
“SHORT AC 200V” terminals with the attached short chip.

1 [

I ®| JAC100/200V
&A1
[ |k
&A1
®l «FG

|®| 'lDCZ4V

ouTPUT
J DC24G6

SHORT AC100V

LG terminal J
Grounding of power filter. Has half the input potential.

SHORT AC200V

FG terminal J

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

24V DC, 24G DC terminals |

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

Nt N v / // F L

Terminal screw ]
M4 X 07 X 6

/AL
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(4) Nomenclature of A63P module

Module fixing hook |

Hook for fixing the module to the base unit.

“POWER" LED |
LED for indicating 5V DC power o

—
Power fuse, fuse holder I /
6.3A cartridge fuse for AC input power is fixed by the fuse

holder.

Spare fuse for power supply

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

Terminal block I

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

Terminal cover I

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

Module fixing screw mounting holel

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

Terminal details aoame

Power input terminals

Power input terminals for 24V DC. o |® qoc2ev
The power fuse will be blown if the positive and negative INPUT
terminals are reversed. ~f [)] |[Hoczss
LG terminal l

Grounding of power filter. Has half the input potential. l®

FG terminal I

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

/
B

"
®

Terminal screw l
M4 X 0.7 X 6
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6. POWER SUPPLY MODULE /MELSEC -A

(5) Nomenclature of A66P module

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

Assp

“POWER" LED |
LED for indicating 5V DC power

L0 Powen

L© =

Power fuse, fuse holder I

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

-

holder. Y
— —

Terminal block. fixing screw J somscon]

Screw for installing and fixing the terminal block to the :
modaule. |
|

Terminal block | g [
For details, see below. (Located under the terminal cover) o [
Module fixing screw mounting hole] ! I
Lt I8

Allows fixing the module with a screw in addition to the 1)
module fixing hook. (For M4 screw) we |
Lo g WL

1

Terminal details

Power input terminals J

Power input terminals to which AC power of 100VACor200V f—————«~- | et
AC is connected. o200y
Applied voltage select terminals ] ,suommoov[
Terminals for selecting applied voltage. Use 100V AC or 200V ,suonu:zow[
AC as described below. When 100V AC is input, connect

together the “SHORT AC 100V” terminals with the attached e
short chip. When 200V AC is input, connect together the /

“SHORT AC 200V”" terminals with the attached short chip.

LG terminal |

INPUT
AC85~132V

Grounding of power filter. Has half the input potential. ey

50/60Hz

QUTPUT
DC24V 1.2A

Power ON terminal I

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

o9

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

[T——ice

24V DC, 24G DC terminals |

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

oc2avpe-
e QUTPUT

Terminal screw |
M3 X 05 X 6

\
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6. POWER SUPPLY MODULE /MELSECA

(6) Setting

In the A61VP, A61P, A62P, A65P and A66P power supply
modules the terminals should be short-circuited by the short
clip (accessory) according to the supplied voltage value. This
section describes how to set the short clip. -

Remove the terminal cover from the
power supply module. T I

v . - < SPASE
FUSE

Remove the pair of terminal screws, @
or (3, according to the supply voltage
range 1 used. ’
@: For the 100V AC range.

®: For the 200V AC range.

Ly
INPUT
JACWO/ZOOV

i L@
; = ]SHORT AC100V
Install the short clip @ and fix it with the :
terminal screw. Install the short chip in ‘ ]SHom— AC200V
the direction shown in the figure at
right. (The figure at right shown an
example when the supply line voltage : ‘LG
is 100V AC.)
-FG
' h DUV
OUTPUT
: K;DI J pcue
S— |

POINT |

If the setting differs from the supply line voltage, the
following occurs. Therefore, do not mis-set.

Supply Line Voltage
100V AC 200V AC
N The power supply mod-
Setting to 100V AC :
. ule is damaged.
{Install the short chip to @) (The CPU is not damaged.)
No error occurs in the
Setting to 200V AC module. —
{Install the short chip to @) However, the CPU does
not operate.
No setting

No error occurs in the module.

(The short chip is not However, the CPU does not operate.

installed)
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7. BASE UNIT

7.1 Base Unit Specifications
This section describes the specifications of the base units (main
base unit, extension-base unit) that can be used in the A3VTS
system.

7.1.1 Specifications of base units

(1) Specifications of main base units

Type
ltem ’ A30VB

Dual power supply module A61VP
Majority module  A3VTU
Multiplex CPU module  A3VCPU

2 modules
1 module
3 modules

Installable modules

Extension connection Can be connected up to seven levels

Installation hole size 6mm(0.24inch) dia. per-shaped hole (for M5 screw)

External dimensions mmf(inch} 480(18.9) X 250(9.84) X 29(1.14)

2.3(5.06)

Weight kg(ib)

Table 7.1 Basic Base Unit Specifications

(2) Specifications of extension base units

Type
ttem A68VB A65B A68B

Loaded /O modules

8 can be loaded

5 can be loaded

8 can be loaded

Power supply module
installation criteria

Dual power supply
module A61P 2 mod-
ules required (A61VP
power supply mod-
ule can be installed
only)

Power supply mod-
ule required (A61VP
power supply mod-
ule cannot be in-
stalled)

Power supply mod-
ule required (A61VP
power supply mod-
ule cannot be in-
statled)

Installation hole size

6mm(0.24inch) dia. per-shaped hole {for M5 screw)

External dimensions
mmi(inch)

522(20.6) X 250(9.84)
X 29(1.14)

352(13.9) X 250(9.84)
X 29(1.14)

466(18.3) X 250(9.84)
X 29(1.14)

Weight kg{Ib)

2.4(5.28)

1.4(3.08)

1.9(4.18)

Table 7.2 Extension Base Unit Specifications
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7. BASE UNIT / MELSEC-A

7.2 Handling

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

7.2.1 Handling instructions

(1) Since the base cover, connector and printer PCB are manufac-
tured of plastic, do not subject the base units to impact or
shock.

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

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

(4) Refer to the specifications first and then use the base unit and
the power supply module because there are conditions for
combining them. Failure to do so may result in damage to
units.

7.2.2 Base unit and power supply module combined use

(1) A30VB and A68VB '
Use the two AB61VP dual power supply modules for each
A30VB or A68VB base unit.

If one A61VP module is installed and used, the system may
stop when the power supply module malfunctions since dual
power supply modules are not duplex.

Power supply modules other than the A61VP cannot be used.
The system will not operate normally if these modules are
used. This will also damage the power supply module.

(2) A65B and A68B
Use A61P, A62P, A63P or A65P power supply modules for the
A65B or A68B base unit.
The A61VP cannot be used in the A65B and A68B. The system
will not operate normally if these units are used. This will also
damage the power supply module.
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7.2.3 Nomenclature

This section describes the names and functions of the main base
unit and the extension base unit.

(1) Main base unit (A30VB)

%—\\ [

\% 3 { © O o o B o O [
] —
_{ GOmE e EETEN A asvceul] EXIREC

I

.

O, C 3, T, oo poy I Y ey — ODE

No. {Name and Appearance Application
@ Module fixing hole |Cut out to accept projection and hook at rear of modules.
® Guide hole for base |Pear-shaped hole for mounting this base unit to the panel of control box, etc. (For M5 )
installation screw) 7
® Connector for extension| Connector for sending and receiving signals to and from the extension base unit.
cable Connect the extension cable (ACT.Y 'B).
@ Base cover Cover for protection of connector for extension cable. When extension is made, it is

necessary to remove the top of connector with a tool such as nippers.

These are the power supply module, majority module and multiplex CPU module
connectors.

install the corresponding module to all connectors. If there is a space where a module
is not connected, dust will enter and may cause operation malfunctions.

® | Module connectors

The module can be fixed with a screw in addition to the module fixing hook.

® | Module fixing screw Screw size: M4 X 0.7 screw.

IB (NA) 66190-A



7. BASE UNIT / ME[_SECA

(2) Extension base unit (A68VB)

.

DDD@EDDD@

-~ —

C=EE 2 a0 [ o 42 .3 ma4 s w3 7|

)
@—\]
@- /]

B

No. |Name and Appearance Application
0 Stage number setting { Switch for setting the stage number of extension base. (Located under the base cover)
switch For the stage number setting procedure, refer to Section 7.2.4.
@ Guide hole for base |Pear-shaped hole for mounting this base unit to the panel of control box, etc. (For M5
installation screw)
® Connector for extension| Connector for sending and receiving signals to and from the extension base unit.
cable Connect the extension cable (ACI T :B).
Cover for protection of connector for extension cable. When connection is made with
@ Base cover another extension base, it is necessary to remove the area enclosed by a groove at the
OUT character portion above the base cover with a tool such as nippers.
® | Module fixing hole |Cut out to accept projection and hook at rear of modules..
® Power supply module [These connector are used to install power supply modules. Two power supply
connector modules are connected. .
These are the I/O module, power supply (A66) and special function module connectors.
@ | Module connectors |Insert a blind cap, AG60 blank cover or AG62 dummy module to vacant connectors to
prevent the entry of dust.
Module fixing screw The module can be fixed with a screw in addition to the module fixing hook.

Screw size: M4 X 0.7 screw.
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(3) Extension base units (A65B,A68B)

[

®

[ |

3

ﬁﬁﬁﬂﬁ/ﬁﬁﬁﬁg

[
g2

N om\

O |

o@o ma1 S me ms7

NNSEE
H4H-H
HHH
441
i

o

= D+D+D+D¢D§D+D*E;l&

No.|Name and Appearance Application
0 Stage number setting | Switch for setting the stage number of extension base. (Located under the base cover)
switch For the stage number setting procedure, refer to Section 7.2.4. _
® Guide hole for base |Pear-shaped hole for mounting this base unit to the panel of control box, etec. (For M5
installation screw)
) Connector for extension| Connector for sending and receiving signals to and from the extension base unit.
cable Connect the extension cable (ACI X 1B).
‘ Cover for protection of connector for extension cable. When connection is made with
@ Base cover another extension base, it is necessary to remove the area enclosed by a groove at the
OUT character portion above the base cover with a tool such as nippers.
® Module fixing hole [Cut out to accept projection and hook at rear of modules.
These are the I/O module, power supply {A66) and special function module connectors.
® Module connectors |Insert a blind cap, AG60 blank cover or AG62 dummy module to vacant connectors to
prevent the entry of dust.
@ | Module fixing screw The module can be fixed with a screw in addition to the module fixing hook.

Screw size: M4 X 0.7 screw.
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7.2.4 Setting of extension stage numbe_rs

This section explains the stage number setting procedure of eac
extension base unit. (when the extension base unit is used.)

h

Remove the base cover from the exten-

sion base unit. B

Y

CON1

Make selection from 1 to 7 on the CON2
connector {COM3) at the bottom left of
base unit and insert the connector pin

to the set stage number.

Install the base cover to the extension
base unit.

LStage number setting connector

y

L Completed j

Extension Stage Number Setting

1st stage | 2nd stage | 3rd stage | 4th stage | 5th stage | 6th stage | 7th stage

r~ UNITq

Extension stage
number setting

Extension Base Unit Stage Number Setting

POINT I

Set the stage number setting connector (CON3) to a
number, from 1 to 7, which matches the number of
extension stages. If the same number has been set to two
or more extension base units, or no stage number has
been set, mis-input or mis-output will resuit.
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8. EXTENSION CABLE

8.1 Specifications

This section describes the specifications of extension cables which

can be used for the system.

ftem

supply line (Q at 55°C}

AC06B AC12B AC30B

Type ‘
Cable length m(ft) 0.6(1.97) 1.2(3.94) 3(9.84)
Resistance value of 5V DC 0.019 0.028 0.052

Application

For connection between main base and extension base and

between extension bases

Weight kg(ib)

0.34(0.75) 0.52(1.14)

1.06(2.33)

Table 8.1 Extension Cable Specifications
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9. MEMORY CASSETTE, MEMORY

9.1 Specifications

This chapter describes the specifications of memories and mem-
ory cassettes which can be used.

9.1.1 Memory cassette specifications

This section describes the specifications of memory cassettes

used.
Type
I A3NMCA-0 | ASNMCA-2 | ASNMCA-4 | ASNMCA-8 | ASNMCA-16 | ASNMCA-24
tem
*Memory capacity (bytes) None 128K 192K
(RAM memory capacity) installed 16K 32K 64K (96K) (144K)
Number of ROM i .
loading sockets 2 pes. (for 28 pins)
Loadable ROM type 4KROM, 8KROM, 16KROM
Loadable RAM type 4KRAM Unloadable
External dimensions
mm(inch) 110(4.33) X 79.5(3.13) X 33(1.30)
Weight kg(Ib) 0.13(0.29) 0.13(0.29) 0.13(0.29) 0.13(0.29) 0.13(0.29) 0.13(0.29)
*: The RAM memory is soldered to thg PCB.
Table 9.1 Memory Cassette Specifications
9.1.2 Memory specifications
Type
. 4KRAM 4KROM 8KROM 16KROM
item ,
IC-RAM
e . . EP-ROM
Memory specifications {Read. and write . .
" possible) (only read is possible)
Memory capacity (bytes) 8K 8K 16K 32K
Structure 28-pin IC package | 28-pin IC package 28-pin IC package | 28-pin IC package
R When loading memory into the memory cassette two memory ICs of
emarks . . .
the same specification are always required.

When the parameter setting is performed by a peripheral device, refer to the Section 9.2.5 for further details regarding
the data and capacity which can be stored in memory cassette.

Table 9.2 Memory Specifications
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9.1.3 Battery specifications

This section describes the specifications of battery used for RAM
memory backup and power failure compensation.

Type A6BAT
Item
Nominal voltage 3.6V DC
Guaranteed life ) 5 years
Total power failure Depends on memory cassette types as indicated below:
backup time A3NMCA-0: Min. 10800 hours, ASNMCA-24:" MIN. 1950 hours
Application For IC-RAM memory backup and power failure compensation function
External dimensions mm(inch) $16(0.63) X 30(1.18)

Table 9.3 Battery Specifications
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9.2 Handling

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

9.2.1 Handling instructions

The handling precautions for the memory cassette and battery
from removing them from the shipping container to installation
are described in this section.

(1) Memory cassette, memories

(a) Since the memory cassette and pin connector are manu-
factured from plastic, do not subject the memory cassette
and memories to impact or shock. ‘

(b) Do not remove printed circuit boards from the housing.
There are no user-serviceable parts on the boards. This
may cause damage.

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

(d) When loading the memory cassette into th main unit,
press the memory cassette securely into the housing.

(e) When loading the memory into the socket, press the
memory securely against the socket and the lock it with
the lever. :

After loading, check that the memory is flush with the
socket.

(f) 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.

(g) Do not touch the legs of the memory. Also, do not bend
the legs. The memory may be damaged.

(h) 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.

(i) Do not touch the CPU memory cassette connector.
Touching the connector may result in improper contact.

IMPORTANT |

Before installing or removing the memory cassette to or
from the CPU, GPP, be sure to turn off the power. If
installation or removal is performed with the power on,
the contents of the memory cassette will be damaged.

(2) Battery
(a) Do not short-circuit the battery.
(b) Do not disassemble the battery.
{c) Do not throw the battery into flames.
(d) Do not heat the battery.
(e) Do not solder the poles of the battery.

9-3
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9.2.2 Nomenclature

A3NMCA-0 4 [ABNMCA-2, 4, 8, 16, 24]
1= —- —— ]
T ____13 e — e m—m——— — 13
2 S e S R = :.";‘“‘j"}'“‘.‘ “"_—tlI
| T~ 1 1 —~
I | I | I /77NN ! ] -————d L po \\\ |
: i RA o) | Jooowk
S T e 1 N
a)L ____________ _;L\a.fi:L.l% - L ____________ JL_-.-:/_IL.I
Odd address Even address Odd address Even address
—Gr
] o
8 3
@ @
CONZ2
% % [ SW1
[ Rz J Fow |
: D
—~ el e
No. Description Explanation Remarks
) CPU connector Connects the memory cassette to the CPU.
@ Battery. (A6BAT) |[RAM backup and power failure compensation.
I.C. sockets with locking facility for IC-RAM/EP-ROM.
o) Identical memory L.C. types must be loaded into the two sockets. *
When ROMs are used, the odd-address ROM must be loaded into SOC1. and
Program memory the even-address ROM into SOC2.
sockets .C. sockets with locking facility for EP-ROM only
@ Identical memory |.C. types must be loaded into the two sockets. *
The odd-address ROM must be loaded into SOC1. and the even-address ROM
into SOC2.
® Pins for connection | Connect the battery leads to the connector (CON1). Before shipment, the wires *
of battery plug are disconnected to prevent battery consumption.
Memory setting - .
® switch Memory select switch.
@ Memory protect |Set the protect range .of the IC-RAM contents. *
switches (With protect ON, writing to the RAM is disabled.)

*: Requires setting before using the memory cassette.
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9.2.3 Memory IC installation

(1) Holding the memory chips

If the memory chip pins or leads are
touched by hand, they can be dam-
aged by static electricity or the pins
may be bent and cause improper
connection. Hold the module as
shown in the figure and install it
correctly.

Fig. 9.1 Holding the IC

(2) Chip installation direction

If the memory chip direction is incorrect, the memory chip will
be damaged when the power is turned on. Make sure that the
memory chip direction is correct before installing it.

The installation direction is indicated on the memory socket.
Install the memory chip using the following as the reference.
EP-ROM ---- Notch

IC-RAM ----- Notch or broken line

IC-RAM
Socket EP-ROM
Broken line
o) o
) o
2 2

35070
S
N3dO

Q
L
o .
D
m

3507

I o : : H
s
i85
I3 H i :
127 Hl B
Fig. 9.2 IC Loading Direction
(3) Setting the IC type
Set the jumper or switch to RAM or ROM in accordance with
the IC used.
A3NMCA-2, 4 A3NMCA-8, 16,24 |[1) Load the IC after setting its
type.
-0 ;g 2) When the A3NMCA-0 is
OFF used, set the jumper to
RAM SwWi1
~ CON3 (ROM) or CON4
(RAM).
w(] CON3:-----ROM setting
20 CON4------ RAM setting
setting 3) When the ABNMCA-2 to 24
is used, set switch 1 of SW1
x| o to the appropriate position.
3] -2 -
Sl o I IV Ll
o | 2SS = )
(X Rl7
«O -
swW1

Fig. 9.3 Setting the IC Type
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(4) IC loading procedure

Install the memory chip using the following procedure.

MELSEC- A

A3NMCA-0

A3SNMCA-2, 4, 8, 16 24

CFor ROM operation ’ ' ( For RAM operation )

( For ROM operation ) ( For RAM operation )

A A

3

Turn the socket locking Turn the socket locking Turn the socket locking Turn the socket locking
screw to OPEN. screw to OPEN. screw to OPEN. 1 screw to OPEN.
4 4 \
Remove the IC, if any, from Remove the IC, if any, from Remove the IC, if any, from Remove the IC, if any, from
the socket. the socket. the socket. the socket.
(Fig. 9.1) (Fig. 9.1) (Fig. 9.1) {Fig. 9.1)
v v - y
Set the jumper to ROM. Set the jumper to RAM. Set switch 1 of SW1 to Set switch 1 of SW1 to
{Fig. 9.3) {Fig. 9.3) ROM. RAM.
J (Fig. 9.3) (Fig. 9.3}
Insert the IC noting the '
orientation of the notch or Insert the IC noting the
broken line as indicated on orientation of the notch as
the socket. (Fig. 9.2) indicated on the socket.
- (Fig. 9.2)
v
Press the IC into place and
turn the socket locking Press the IC into place and
screw to CLOSE. turn the socket locking
screw to CLOSE.
) 4
Check that the IC is flush
with the socket. Check that the IC is flush
with the socket.
( (RAM)
v {ROM)
Cover the ROM erase win- !
dow with masking tape. Cover the ROM erase win-
dow with masking tape.
4

\J
Complete

C Complete )

C D)
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9.2.4 Memory protect switch setting

The RAM memory may be protected by switching the memory
protect switch ON . (See below) This protects the memory from
accidental program changes.
When changes to the PC program are to be made, switch the
memory protect switch OFF .
The switch layout varies depending on the memory cassette type
as shown below.

A3NMCA-0 A3NMCA-2, 4 A3NMCA-8, 16, 24
(M. PRO] =]
o Memory Memory
| S| protect Ny | Memory P"Q:egt
[ 2| setting protect swite
™7 jumper o switch .
M.PRO
SwWi

~ The memory ranges protected by each switch are shown below:

Memory Protect Range Setting Applicable Memory Cassette
[ it )
number o
0 Jumper set to
§ ON of CON2 A3NMCA-0
16K 2 of SW1 ON and -2
16K A3NMCA-4
§ 3 of SW1 ON
32K
32K _ A3NMCA-8
§ 4 of SW1 ON
48K
48K
§ 5 of SW1 ON
64K
64K A3NMCA-16
§ 6 of SW1 ON
80K
A3NMCA-24
80K !
§ 7 of SW1 ON
96K
96K
§ 8 of SW1 ON
112K
112K
§
128K
9of SWION |[~-— ——= ~ — - - e — - = —
1238K
144K
144K
§ 10 of SW1 ON
192K J
9-7
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POINT I

(1) Activating memory protection
Refer to the addresses (step numbers) of each memory
area (sequence program, computer program, sub-
sequence program, comments, sampling trace, status
latch and file registers) to perform the protection
settings. '

(2) Do not memory protect areas required for sampling
trace or status latch data when using these functions.
If the protection is activated the executed contents
cannot be stored in the memory.

9-8

1B (NA) 66190-A



9. MEMORY CASSETTE, MEMORY / MELSEC-A

9.2.5 User memory installation

The usage capacity and availability of user memory in the memory
cassette can be set by the peripheral device parameter settings.
This section describes the user memory assignments and memory
capacity in the two cases - parameters are set or not set with a
peripheral device. :

(1) When peripheral device parameters are not set
User memory assignments and memory capacity when the
memory is used without parameter settings is described

below.
Parameter 3K bytes Parameter 3K bytes
ROM
T/C setting value 1K byte g}aem‘?"y T/C setting value } 1K byte
Memory Blaa():(lty
cassette . i .
. 64K
ca’e'zcnty sezﬂua;:ce Max. 6K steps bytes sezﬂua;:ce Max. 6K steps
1X.
192K program (12K bytes) program (12K bytes)
bytes Memory
Unused area when cassette Unused area when
the A3NMCA4- is Ay 1] the A3NMCA4- is
used Max. used
192K
bytes

REMARKS l

(1) The 4K bytes parameter and T/C setting value area is automatically set in the user memory area.

{2) The main sequence program refers to the main routine program and the subroutine program.

(3) There is an unused portion of memory when the sequence.program capacity is smaller than the user memory
(memory cassette) capacity as shown in the figure above. :

99
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MELSEC-A

{2) When peripheral device parameters are set
This section describes the user memory assignment and
memory capacity when parameters (capacity settings for the
sequence program, comments, etc.) are set with a peripheral
device. Select the memory cassette whose storage capacity is
sufficient for memory area required according to the setting of
parameters. '

RAM operation

Parameters

4K bytes used regardless of the parameter setting
T/C setting value

Main sequence program

Settings made in 1K steps (2K bytes) within a range of 1 to 30K steps

Microcomputer program J 2 to 60K bytes).
. When the sub-sequence program is used,
T/C setting value } 1K byte is used regardless of parameter settirgs.

Sub-sequence program Settings made in 1K steps (2K bytes) within a range of 1 to 30K steps

(2 to 60K bytes).

Memory cassette
RAM area

Sub-microcomputer program

When the sub-sequence program is used,
5K bytes is used regardless of parameter settings.

Selectable: Not used (OK bytes), Used (8K bytes)

Device P.l. address, other contents

Sampling trace

N et Ny N e e et N et e

Data area Selectable: Not used (0K bytes), Used (8K bytes)
Status latch - - Selectable: Not used (0K bytes)
. File register Used (amount set by the file register)

Fil ist Setting made in 2K bytes units (1024 points)

lle register within a range of 0 to 16K bytes (0 to 8192 points).
c t Setting made in 1K byte units (64 points)

ommen within a range of 0 to 16K bytes (0 to 8192 points).

ROM operation
Parameters
4K bytes used regardless of the parameter setting
Memory cassette T/C setting value

ROM area K
Main sequence program Settings made in 1K steps (2K bytes) within a range of 1 to 30K steps

{2 to 60K bytes).

Microcomputer program

} When the sub-sequence program is used,

T/C setting value 1K byte is used regardless of parameter settings.

Sub-sequence program Settings made in 1K steps (2K bytes) within a range of 1 to 30K steps

(2 to 60K bytes).

Sub-microcomputer program

Device P.I. address, other contents 5K bytes is used regardless of parameter settings.

Memory cassette

When the sub-sequence program is used,
i | le: . K b
RAM area Sampling trace Selectable: Not used (0K bytes), Used (8 ytes)
Data area Selectable: Not used (OK bytes), Used (8K bytes)
Status latch - - } Selectable: Not used (0K bytes),
File register Used (amount set by the file register)
] ; } Setting made in 2K bytes units (1024 points)
File register within a range of 0 to 16K bytes (0 to 8192 points).
} Setting made in 1K byte units (64 points)
Comment

within a range of 0 to 16K bytes (0 to 8192 points).
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9. MEMORY CASSETTE, MEMORY / MELSEC-A

(3) Precautions concerning ROM operations

When operating using a main sequence program that has
been written to ROM, sub-sequence programs cannot be used

without special procedures being taken.

Follow the procedures given below to write updated informa-

tion to the memory cassettes.

Memory area can be used more effectively by also writing
other data such as file registers and comments to the cassettes

using the procedure given below.

Read parameters and the main sequence program
from the CPU with the peripheral device.

Y

Change the parameter settings according to the
application of the main sequence program.

Y

Write the main sequence program and parameters to
ROM.

v

Read other data, such as sub-sequence programs and
file registers from the CPU with the peripheral device.

v

Append data with the peripheral device.

Y

Mount the ROM to the CPU. Set the ROM/RAM setting
pin to ROM.

Y

Turn on power to the CPU.

Y

Write other data, such as sub-sequence programs, to
the CPU from the peripheral device.

v

END

( Example of data transfer using a ROM )

Do as necessary

Do as necessary

RAM area

/ Parameters
/ Main sequence ROM area
Parameters / " program
Main sequence Sub-sequence
program ) program
/ " . RAM area
Sub-sequence File register
program
Comments By using ROM, mem-
File register ory cassette with
smaller RAM area can
Comments be used.
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9. MEMORY CASSETTE, MEMORY | /MELSECA

9.2.6 Battery installation

The connector of battery is disconnected before shipment. When
RAM memory backup or power failure compensation is required,
connect by the following procedure.

Open the cover of memory Connector

cassette.
= /

SOcC1 ——

Cord clamp

A

Check that the battery is
loaded properly.

Battery
; : i ,1/
Insert the connector, which iy ,P/}f
is installed to the battery, n :{ "
into the connector (CON1) :: .: I
on printed circuit board, i o
after checking polarity. i H i
pev Le==zaub
. | -
A J —
C Completed )
. i

The connector of the battery has been disconnected in order to prevent the
consumption of battery during distribution and storage, connect the connector
before use. '
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10. LOADING AND INSTALLATION

This chapter describes the loading and installation procedures and
instructions for mascumuim reliability of the system.

10.1 Consideration for Safety

When the power of system is turned on or off, process output may
not temporarily perform normal operation due to the difference
between the delay time and rise time of the power supply of
programmable controller main unit and the external power supply
(especially DC) for the process. Also, at the time of an error of the
external power supply, output process may possibly make an
erroneous operation. '

In order to prevent the aforementioned erroneous operations from
resulting in an erroneous operation of the entire system and also
for safety reasons, constitute circuits (such as emergency stop
circuit, protection circuit, and interlock circuit), that prevent
machine damage or and accident due to erroneous operation
outside the programmable controller.

A system design circuit example based on the above concept is
shown on the following page.

10-1
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10. LOADING AND INSTALLATION /MELSEC-A

[System design circuit example]

All AC _ POWER Mixed AC and DC

POWER

TRANSFORMER TRANSFORMER =—_——__m TRANSFORMER =—=

FUSE

CcPU_
M9006

DC POWER
SUPPLY
M9039

PROGRAM
START SW - / "

.
MC, ISTOP sw NO) 3
— INPUT MODULE 1
START SW - — | L—]
1 RAT
CiEEED
STOP sW
-

Voltage rela
|_— Voltage relay is
@ recommended

INPUT MODULE

£
[s=men
AT K
R

ll

1

*1: Run/stop circuit interlocked with RA1 (run monitor relay)
*2: Battery low alarm .
*3: RA1 switched on by M9039 (run monitor relay)
*4: Power to output equipment switched off when stop signal given.
For emergencies
Stopped when limits exceeded.
*5: Input switched when power supply established.
*6: Set time for DC power supply to be established.
*7: On when run by M9039
*8: Interlock circuits
For opposing operations such as forward and reverse rotation, and for operations which
will cause damages to the machine or accidents, provide the interlock circuit externally.

The power-on procedure is as follows:
For AC

1) Switch on power.

2) Set CPU to RUN.

3) Switch on the start switch.

4) When the magnetic contactor (MC) comes in, output eqmpment is powered
and may be driven from the program.

- For AC/DC

1) Switch on power.

2) Set CPU to RUN.

3) When DC power is established, RA2 turns on.

4) Timer (TM) times out after the DC power reaches 100%.
(The set value of TM should be the period of time from when RA2 switches on
to the establishment of 100% DC voltage. Set the set value to approximately
0.5 seconds.)

5) Switch on the start switch.

6) When the magnetic contactor (MC) comes in, the output equipment is powered
and may be driven by the program.
When using a voltage relay in RA2, timer (TM) is not needed in a program.

10-2
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10.2 Installation Environment

Never install the ANCPU system in the following environments:

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

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

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

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

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

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

(7) Locations where strong power and magnetic fields are gener-
ated.

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

10-3

1B (NA) 66190-A



10. LOADING AND INSTALLATION | /MELSEC-A'

10.3 PC Generated Heat Calculation

The operating ambient temperature of the PC must be kept below
55°C. It is necessary that the average power consumption of
modules and other equipment inside panel be known for heat
radiation design of the panel. The following describes how to
determine the average power consumed by the A3VTS system.
Use the power consumption value is used to calculate the
temperature rise inside the panel.

|Average power consumption

Power is consumed by the following PC areas:

T 1 8V 5V DC line
1

~\AC power Power 1 1 7 l 1 1

supply | supply -
module | |Msjority || cPu || Lihk Output Input fip‘;’.'a'
! module }| module module module module mr;d:;:
] Relay . Power
: lin XE
| 24Y 24V DC fine transistor _supply
-l lout 5
 External | X Vdrop lin
| 24V DC | ]
Lpower supply_: lout
------- LOAD
AC Clac £ AC
H ! ) | !
1 ! 1 1} t
iDC ! pC i\DC 1
L_.'I.-J |.-.|I._J L-.|F-J

(1) Power supply module power consumption

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

Case of using A6 P power supply module, 1.1(W) modify
1.0(W).

pr=%((l 5V X B)+{l 24V X 24)) X 1.1 (W)

where, | 5V =5V DC logic circuit current consumption of each module.
1 24V =current consumption of the output modules (with an
average number of points switched on) - {(Not for 24V

input power supply modules}

(2) Total 5V DC power consumption

5V is supplied to each module via the base plate, this powers
the logic circuitry.

W BV=| 5V X5 (W)
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(3) Total 24V DC output module power consumption (with an
average number of points switched on)
24V is supplied to drive output devices.
W24V =1 24V X 24 (W)

(4) Power consumption of output circuits (with an average
number of points switched on)
Wout = lout X Vdrop X average number of outputs on at one time (W)
where, lout = output current (actual operating current) (A)
Vdrop = voltage dropped across each output load (V)

(5) Power consumption of input circuits (with an average number
of points switched on) ' :
Win=lin X E X average number of inputs on at one time (W)
Where, lin = input current (effective value for AC) (A)
E =input voltage (actual operating voltage) (V)

(6) Power consumption of the special function module power
supply is expressed as:
Ws=15V X 54124V X 2441 100V X 100 (W)

The sum of the above values is the power cons'umption of the
entire PC system.
W = Wpw -+ W5V + W24V + Wout + Win + Ws (W)

Further calculations are necessary to work out the power dissi-
pated by the other equipment in the panel.

Generally temperature rise in the panel is expressed as:

T_w
T UA

(C
where, W = power consumption of the entire PC system (obtained as above}
A = panel inside surface area (m?)
U =6 if the panel temperature is controlled by a fan, etc.
4 if panel air is not circulated.
T. = Temperature rise inside the panel ('C)

POINT I

If temperature rise inside the panel exceeds the set limit,
heat exchangers should be attached to the panel to lower
the temperature inside the panel.

Precaution should be used when using a fan to cool the
panel as dust and dirt from outside the panel will be sent
passed into the interior. This could have negative effects
on the programmable controllers.
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10.4 Mounting of Base Unit

This section describes precautions concerning the handling of the
main base unit and the extension base units.

10.4.1 Mounting instructions

Explanation is given to the instructions for mounting the PC to a
panel, etc.

(1) To improve ventilation or facilitate the replacement of unit,
provide 80mm(3.15inch) or more the clearance around the PC.

(2) Do not mount the base unit vertically or horizontally to allow
ventilation.

(3) Ensure that the base unit mounting surface is uniform to
prevent strain. It excessive force is applied to the printed
circuit boards, this will result in incorrect operation. Therefore,
mount the base unit on a flat surface.

(4) Avoid mounting the base unit close to vibration source, such
as large-sized magnetic contactors and no-fuse breakers,
install the base unit in another panel or separate the base unit
from the vibration source.

(5) Provide a wiring duct as necessary.
However, if the dimensions from the top and bottom of the PC
are less than those shown in Fig. 10.1, note the following
points:

(a) When the duct is located above the PC, the height of the

duct should be 50mm(1.97inch) or less to allow for
sufficient ventilation.
Set the distance form the top of the PC so that the hook
latch at the top of the module can be pushed. If the hook
latch at the top of the module cannot be pushed, the
module cannot be replaced.

(b) When the duct is located under the PC, install the duct so
that optical fiber cables or coaxial cables may be con-
nected and also consider the minimum bending radius of
the cable.

(6) In order to avoid the negative effects of noise and heat, do not
place equipment in front of the programmable controller at
distances less than 100mm (3.94inch) if the equipment should
be mounted on the back side of the door. Allow at least 50mm
(1.97inch) clearance on both sides of the base unit.
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10.4.2 Installation

This section explains the mounting for basic and extension base
units.

Indicates the panel top, wir-
‘#ing duct, or any assembly.

NN \m % S LLLLLLLLE LIS SLI LTS L2 S
3 Basic base ___Extension base 80mm(3.15inch) or more
N -] . [-] 10|
N N
N
3 N
N o o
Y ~ e
o A
777 a
28mm(1.10inch) 39mm(1.54inch) I ITIT T 77777
For coaxial  For optical Fig. 10.1 Parallel Mounting

data link data link
Indicates the panel top, wir-
ing duct, or any assembly.

22
~ Basic base 80mm(3.15inch) or more
O

*1: Depends on the length of the extension cable as indicated
5 below. '

I_’% Extonsion bace 450mm(17.72inch) or less for Type ACO06B cable

(maxoggtmm ] 1050mm(41.34inch) or less for Type AC12B cable
(1.97inch) 1 2850mm(112.21inch) or less for Type AC30B cable

*2: 50mm(1.97inch) or more when the link unit is not used.

*3 90mm(3.54inch) or more when 4.5mm(0.18inch) optical

- fiber cable is used.

::gi‘(‘fj‘éts’tgf;’:;‘e;s‘g:r;‘mi; 110mm(4.33inch) or more when 8.5mm(0.33inch) dia.

) s optical fiber cable or coaxial cable is used.
Basic_base ﬁ *3: 50mm(1.97inch) or more when the link unit is not used.
80mm 90mm(3.54inch) or more when 4.5mm(0.18inch) optical
(3.15inch)  fiber cable is used.

: OrS)re 130mm(5.19inch) or more when 8.5mm(0.33inch) dia.
. —I; optical fiber cable or coaxial cable is used.
Extension base ]

q
| .

*3
T77777777777777 7777777~
Fig. 10.2 Serial Mounting

Panel, etc.

£

;C Contactor,

relay, etc.

Door

100mm(3.94inch) or more

Fig. 10.3 Minimum Front Clearance  Fig. 10.4 Vertical Mounting Fig. 10.5 Horizontal Mounting
with Panel Door Shut (Not allowed) (Not allowed)
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10.5 Installation and Removal of Module

This section explains the installation and removal procedures of
the power supply module, CPU module, /O module, special
function module, etc to and from the base module.

(1) Installation of module

The unit installation procedure is explained.
Module fixing hole (A)

Insert the two module fixing pro-
jections (two) into the module fix-
ing hole (B) in the base unit.

/

Loéd the module into the base unit
by pushing it in the direction of
arrow.

 J

Check if the hook of module is
securely inserted in the module
fixing hole (A) in the base unit.

y

- Completed )

(1

(2)

] POINT

To fix the module, be sure to
insert the module fixing projec-
tion into the module fixing hole
(B). if the module is forcibly
fixed without insertion, the pins
in the module connector may be
bent or damaged.

When the base unit is used at
locations where there are espe-

‘cially large vibration and/or

shock, screw the module to the
base. Applicable screw size is
M4(0.16) X 0.7(0.03) X 12mm
(0.47inch). See the figure at
right.

10-8

Base unit

Module Unit

Two module fixing
projections

ﬂ3\
~N
Module mounting screw
(M4(0.16) X 0.7(0.03} X 12(0.47))
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(2) Removal of module

The unit removal procedure is explained.

Hold the module with both hands
and push the hook latch at the top
of module.

y

While pushing the hook latch, pull
the module toward you.

Y

Lift upwards and remove the mod-
ule fixing projections from the
module fixing hole (B).

( Completed > »

Module fixing hole (A)

ﬁ
IR
/

Module

ZA\D

Module fixing hole (B)

Base unit l

J\\\L

Hook

A

POINT I

To remove the module, be sure to disengage the hook
from the module fixing hole (A) and then remove the
modaule fixing projections from the modaule fixing hole (B).
If the module is forcibly removed, the hook or module
fixing projections will be damaged.
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10.6 Wiring

Wiring instructions for the A3VTS system.

10.6.1 Wiring instructions
Instructions for wiring the power cable or /0 cables.
(1) Wiring of power source

(a) To enhance reliability, two power supply modules are
used in the A3VTS system providing backup functions in
case a malfunction should occur in one of the power
supply modules or a failure should occur in one of the
power feed lines. It is therefore important that the power
source for the two power supply modules be separate.

"AGIVP ABIVP

110/220V AC { -‘L
1—

110/220vV AC {

)

)

1
ry

Nyt

Power supply module

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

Constant-
voltage PC
transformer |

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

————— e————
4 .
[
'
1
]

e - :
gk ] - e |
) 4 L equipment
L 3 H 1

|

Insulating transformer Insulating transformer

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

Power Supply Transformer .
Module Capacity wn
AG1P OVA X n” stands for the number of
n n power supply modules.

A62P 110VA X n

A65P 110VA X n

A66P 95VA X n

A61VP 110VA X n

(e) When wiring, separate the PC power source from those for

I/O equipment and power equipment as shown below.

, Mai PC
Main power PC power possllgr power

source source source source

oy e 5 o5 70 | oy se oo G o |

IO power source /0 power m
source T2

2 l %"E /0 equipment
~

o———————— Main circuit
Main circuit equipment
power source

~
l—0 o— /0 equipment
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(f) Precautions concerning the use of the 24V DC output of the
A62P, A65P, and A66P power supply modules.
Avoid connecting the 24V DC output of multiple modules
in parallel to one I/O module as this could lead to power
supply module failure.
When the 24V DC output capacity of one power supply
module is insufficient, use an external 24V DC power
supply source.

>
a
.0
123
24v DC [§@
3
o >
o o
oo
> |33
= O
2E
z & [
(]
72 24v DC 0—/ /
i O
24v bC ‘§ E External
> power ’
source

(g) Twist the 110V AC, 220V AC, and 24V DC cables as closely
as possible. Connect modules with the shortest possible
wire lengths.

(h) To minimize voltage drop, use the thickest (max. 2mm?2(14
AWG)) wires possible for the 110V AC, 220V AC, and 24V
DC cables.

() Do not bundle the 110V AC and 24V DC 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 100mm(3.94inch) distance between the
cables and wires.

(i) As a measure against verylarge surges (e.g. due to
lightening), connect a varistor as shown below.

B !— —[ PC 1O
AC % I equipment
——O) T
|+

B = _l«- Surge absorber for lightening

-—— e

IMPORTANT |

(1) Ground the surge absorber (E,) an the PC (E,) separ-
ately from each other.

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

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

(b) Separate the input and output lines.

(c) /0 signal wires must be at least 100mm(3.94inch) away
from high-voltage and large-current main circuit wires.

(d) When the /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

Py

—_———— A

Input

- _?_ -
Shield sheath @
Output -
DC =
(e) If wiring has been done with of piping, ground the piping.

(f) Separate the 24V DC 1/O cables from the 100V AC and 200V
AC cables.

(g) If wiring over 200mm(7.87inch) or longer distance, trouble
can be caused by leakage currents due to line capacity.
Take corrective action as described in Section 13.4.

{3) Grounding

(a) The A series PC has good noise resistance. Therefore, the
PC may be used without grounding except when there is
excessive noise.

However, follow (b) to (e) described below.

(b) Ground the PC as independently as possible. Class 3

grounding should be used (grounding resistance 100Q or
less).

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

A

Another pC Another
equipment equipment
ot ) ra%

)
Type 3
grounding

= = Type 3 grounding

PC

" (1) Independent grounding -+ Best {2) Joint grounding -+ Good (3) Joint grounding --e-- Not allowed

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

(e) Should incorrect operation occur due to grounding, dis-
connect one or both of the LG and FG terminals of base
units from the grounding.
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10.6.2 Wiring to unit terminals

This section explains the wiring of power lines and grounding
lines to the main and extension bases.

Main base (A30VB)

—o™ 110/220V AC As1VP - AGIVP A3VTU
AC }H% >'*= oo > }
~~
——
—~
° 110/220v AC —
AC ! s T O i e e
— O | sHorT O |- stoAT 3>
/ 7 : OSpm Orep i
Y ] | O |~ 200v AC 0 {4 200v ac
For transformer ), { [0 |2 o
selection, see | ) Ao —— F St—
Section 10.6.1 | Yfuse g | L L
1
oyl d
ifb AC 11
il

Extension base (A68VB)Q
Connect to 24V DC terminal of AB1VP AB1VP o
unit which requires 24V DC
inside the /O unit.

IMPORTANT |

A O T ! N o as ag
7o % 0
(1) Use the thickest possible (max. o1 ow% CHo ) Bovee ji
2mm?*14 AWG)) wires for the g 200V AC o
110V/220V AC and 24V DC pow- o = o=

er cables. Be sure to twist these

L

wires starting at the connection
terminals. To prevent short- Q 4
circuit should any screws 2 Extension base (A68VBY
loosen, use solderless terminals By AB1VP A61VP Vo
with insulation sleeves. gi
:
(2) When the LG terminals and FG E
terminals are connected, be sure -
to ground the wires. Do not i “":%’“"‘”‘"“ = § i ) 90
connect the LG terminals and /- E:i]zﬁf;":%c Loy e
FG terminals to anything other Grounding||UJ O fv e rog IR
than ground. If LG terminals and fine P = —Hoo

FG terminals are connected
without grounding the wires,
the PC may be susceptible to
noise, also since the LG termin- L L Grounding
als have potential, the operator
may get an electric shock when
touching metal parts.

|
I
1
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11. TEST OPERATION AND ADJUSTMENTS
11.1 Check Points Before Start of Test Operafionr

This section explains the points to be checked prior to the test
operation of programmable controller.

item Check Point Description _
(1} Check that the memory cassette is securely inserted into the CPU
module.
Check that the memory cassette clicks when loaded.
1 Loading and setting of {2) Check that the used memory capacity matches the capacity of the
memory cassette memory cassette.

(3) Check that the RAM/ROM setting is correct.

{(4) Check that the RAM or ROM is loaded securely.
(When installed in the ROM socket)

(5) Check that the memory protect is OFF.

(1) Check whether the connector for battery lead wires, which has been
disconnected before shipment, is securely inserted in the pin connector
on the printed circuit board.

{The red lead is positive and the blue lead negative.)
(2) Check that the voltage of battery has not reduced. (Nominal value: 3.6V)

Loading of battery
{inside the memory cassette)

Connection of (1) Check that the connectors of main base and extension base are properly
3 extension cable connected with the connectors of extension cable.
(2) Check that the connector position of extension base is correct.

{1) Check that setting has been performed.
(2) Check that the same number has been set.
{3) Check whether one base has been set at more than one place.

Extension stage number
setting of extension base

(1) Check that the types of unit loaded in each slot of main base and
extension base is correct.

{2) Check that the setting of the point setting switch of dummy unit (AG62) is
proper.

(3) Check whether the module configuration uses more I/O points more than
the I/O points of CPU specifications.

5 Loading of modules

6 Fuse {1} Check if the fuse has blown or been damaged.

(1) Check the cables connected to each terminal of the terminal block.
7 Connection of power {2} Check the terminal screws of terminal block for the power supply module
and /O cables and terminal block for /O module.

(3) Check the cable size.

Table 11.1 Check Points

111
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11.2 Test Operation and Adjusting Procedure

C -~ D)

Power—on] Test operation|
1. Check the input line voltage. 1. Set the A3VCPU is to the required mode
2. Check the line voltage for I/O equipment. (either independent or majority.
3. Move RUN key switch on CPU module to the 2. Set the RUN key switch of the A3VCPU
“STOP” position. module to RUN and then the A3VTU module
4. Turn on the power. RUN key switch to RUN.
5. Check that “POWER” LED on power supply 3. Check that “RUN" LED is lit.
module turns on.

y Sequence check

| Programming | Check sequence operation.
Write the sequence program, which has been "
written in the peripheral, to the PC, or use the
PU programming by use of the PU.

Program correction

Make corrections if the sequence program has
errors.

y
Checking of external output wiring

Check the external output wiring using the
forced output function in the “TEST” mode of
programming unit.
[ Operation mode: Independent ]

Check for each A3VCPU

- |Program protection

1. Write the program to cassette tape, ROM, or
floppy disk.

2. Print the ladder diagram and list using the
printer.

)
Checking of external input equipment wiring

Check the input equipment wiring in the
“MONITOR” mode of programming unit.
[ Operation mode: Independent ]

Check for each A3VCPU

y

C Completed )
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12. MAINTENANCE AND INSPECTION

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

12.1 Daily Inspection

Table 12.1 shown the inspection items which are to be checked
daily. '

Number Check ltem Check Point Judgement Corrective Action

Base unit mbunting Check for loose mounting { The base unit should be

.\ Retighten screws.
conditions screws and cover. securely mounted. g

The hook should be

securely engaged and the

module should be posi-
tively mounted.

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

Mounting conditions

of /O module, etc. Securely engage the hook.

Check for loose terminal | Screws should not be

Retighten terminal screws.
SCrews. loose.

Proper clearance should _
be provided between Correct.
solderless terminals.

Check distance between

i iti .
3 Connecting conditions solderless terminals.

Check connectors of Connections shouid not Retighten connector
extension cable. be loose. mounting screws.
“POWER”LED | Checkthatthe LED is on. On. (Off indicates See section 13.3.2.
an error.)
w0
g' "RUN" LED Check that the LED is on On. (Off or flicker See Section 13.3.3
© during run. indicates an error.) and 13.3.4.
% On when input is on. Off
2 when input is off. (Dis-
4 E Input LED Check t::;?;é‘ffo turns play, which is not as See Section 13.3.6.
o ) mentioned above, indi-
E cates an error.)
3 :
£ On when output is on. Off
] when output is off. (Dis-
5 Output LED Check t::;‘r:‘:c';&" wrns | ay, which is not as See Section 13.3.5.
: mentioned above, indi-
cates an error.)

Table 12.1 Daily Inspection
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12.2 Periodic Inspectibn

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

Cofi'ective Action

Number Check item Checking Method Judgement
Ambient
€ 0to 55°C
& é temperature Measure with When PC is used inside a
o . . thermometer and panel, the temperature in
c 0,
! 'g e Ambient humidity hygrometer. Measure 1010 90%RH the panel is ambient
<2 corrosive gas. temperature.
g Ambience There sr}ould be no
corrosive gases.
2 R Line voltage check Measure voltage across 85to 132V Change supply power.
9 100/200V AC terminal. 170 to 264V AC Change transformer tap.
The module should be Retighten screws. For
o| Looseness, pla Move the unit mounted securely and CPU, I/O, and power
_g’g » play : ° eo ste I Y supply modules check all
3 |EE positively. connections.
3¢
S 9Q There should be no dust
° I?c?r;eissnc::‘gresrti;r Visual check. or foreign material, in the Remove and ciean.
g vicinity of the P.C.
» .
g Loose terminal Retighten. Connectors should not be Retighten.
= screws loose.
he)
§ Distances between Proper clearance should
4 o solderless Visual check. be provided between Correct.
% terminals. solderless terminals.
-]
c . .
c . Connectors should not be Retighten connector
S Loose connector Visual check. / loose. mounting screws.
Check battery status by If battery capacity
monitoring special reduction is not indicated,
5 Battery auxiliary relays M9006 Preventive maintenance | change the battery when
and M9007. Replace specified service life is
battery if necessary. exceeded.
Change the fuse
6 Fuse Check fuses. Preventive maintenance periodically due to rush
current.

Table 12.2 Periodic Inspection
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12.3 Replacement of Battery

MBS006 or M9007 turns on when the voltage of battery for program
backup and power failure compensation reduces.

Even if this special relay turns on, the contents of the program and
power failure compensation are not lost immediately.
However, if the ON state is overlooked, the PC contents may be
lost.

Special auxiliary relays M9006 and M9007 are switched on to
indicate that the battery life has reduced to the time (minimum)
indicated in Table 12.3 and it must be replaced if continued power
failure RAM and/or data back-up is required.

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

12.3.1 Service life of battery

This service life of the battery depends on the capacity of the
memory. Table 12.3 shows service life according to memory.

Battery Life Battery Life (Total power failure time) [Hr]

Guarante_ed Actually applied MsoosA f;(el;\n9007

Memory Cassette Type value (Min) value (Typ) are set ON. (Min)
A3NMCA-0 . 10800 27000 200
A3NMCA-2 -~ 7200 ' 18000 200
A3NMCA-4 _ 5400 » 13000 170
A3NMCA-8 3600 9000 170
A3NMCA-16 2150 5400 130
A3NMCA-24 . 1950 © 4900 100

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

Table 12.3 Battery Life
Preventive maintenance is as described below.

1) Even if the total power failure time is less than the guaranteed

value in the above table, change the battery after four to five
years.

2) When the total power failure time has exceeded the guaranteed

value in the above table and M9006 has turned on, change the
battery.
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12. MAINTENANCE AND INSPECTION /MELSEC -A

- When the service life of the battery has expired, change the
battery using the following procedure.
Even if the battery is removed, the memory is backed by a
capacitor for some time.
However, if the changing time exceeds the guaranteed value
shown in the following table, the contents of the memory may be
lost. Therefore, change the battery as fast as possible.

C Battery change ) Capacitor Backup Time [Minute]
Memory
> Cassette Type Guaranteed Actually applied

value {(Min) value (Typ)
Turn off the PC power supply. ASNMCA-0 18 45
A3NMCA-2 12 30
Open the cover of the memory cassette. A3NMCA-4 9 20
! A3NMCA-8 6 15
Remove the old battery from the holder (after A3NMCA-16 4 10
removing the lead from the lead ‘clamp). A3NMCA-24 3 s

)

Insert new battery into

negative.)

holder in correct direc-

tion and connect lead wires to the connector.
(Clamp the lead with the lead clamp.)
(The red lead is positive and the blue one

\

y

memory section.

Close the cover of memory cassette or CPU

\

y

Turn on the PC power supply.

check

Monitor M9006 and

on/off.

Battery failure

Table 12.4 Backup Time by Capacitor

Y

1

Connector

) L

Cord clamp

Memory cassette

Completed

12-4

Cover

1B (NA) 66190-A



12. MAINTENANCE AND INSPECTION / -MELSEC-A

12.4 Replacement of Fuse

'Even if the fuse does not blow, its element may be consumed due
to rush current. Therefore, it is recommended to change the fuse
periodically.

12.4.1 Replacement of fuse for power supply

The fuse changing procedure is explained.

C Fuse change )

v

—
Turn off the PC power supply.
Fuse holder
\ o
, 1B
Remove the fuse holder of power supply |  _ _--——"" —
module by turning it with a flat-blade screw- |-—~
driver. P |
ower supply
ol module
A
Remove the fuse from the fuse holder.
1
y /—\/’\
Load the spare fuse, which is supplied at the '
rear side of terminal cover in the power supply
module, to the fuse holder.
=
¥
. Fuse
Load the fuse holder to the power supply
module.
Fuse holder
Turn on the PC power supply.
Does the “POWER"” LED NO
turn on?
Y
C Completed ) Refer to Section 13.3.2 “Flow chart used when
POWER LED has turned off.”
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12.4.2 Replacement of fuse for output module

C Fuse change ’

Turn off the external power of output side.

Y

Turn off the power of programmable con-
troller.

\
Remove the output unit from the base unit. ]‘l‘q—-r

F
P use

.
/

N\

Remove the fuse from the fuse socket. [

y ~

==\

Load a new fuse, such as the attached spare \\
fuse, to the fuse socket.

Fuse socket
rd

A\

Y

Output module
/(Example: AY22)

Install the output unit to the base unit.

H_JW H_]
\

' C—

Turn on the external power of output side. L —

y

Turn on the power of programmable controller.

) A

Move the RUN/STOP switch of CPU to'the RUN
position.

Monitor M9000 to ON

check on/off.

\ 4

Check ON bits with special registers D9100 to
D9107 and check the corresponding output
modules.

( Compleied )
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13. TROUBLESHOOTING

13.1 Error Code List

When an error is generated when a programmable controller is
started or while it is running, the self-diagnosis function will stop
the CPU or system. An error message is displayed and the error
code (including step number) corresponding to the contents of the
error are stored in the register.

Two self-diagnosis functions are provided in the A3VTS system,
one for diagnosis of each of the A3VCPUs and the other for
diagnosis of the A3VTU. The following section explains the error
descriptions provided by the diagnosis concerning the source of
the errors, how to restore them, and how to read the error codes
(error step). -

13.1.1 Errors diagnosed by the A3VCPU

The self-diagnosis function is used in each of the three A3VCPUs
for diagnosis of each of the A3VCPUs and A3VTUs.

The following explains the error numbers, error messages, and
the means to restore errors.

In the following table, the numbers appearing in the far right
column reflect the precedence a particular error has over other
errors in being displayed, with those of the smaller numbers
having the higher priority. If two errors of the same precedence
occur, the one being generated earlier is given precedence.

Content of
(Ecr:‘:;':\d tt:::ianggt; sPec';;&?mer S(t::tl:s Error and Cause Corrective Action No.
(BIN value)
“A3VTU ERROR” 5 Stop | Data communication cannot be | ¢« When generated while installing | 2
(Checked conducted with the A3VTU. an A3VCPU during system op-
continuously) eration, reset the A3VCPU.
' *» Check to see if the A3VTU has
been properly installed.
* Since it is possible that the
A3VTU is locked up, try reset-
ting it.
e Since continued trouble indi-
cates a hardware malfunction in
the A3VTU or A3VCPU, consult
Mitsubishi representative.
“BATTERY 70 Run | (1) The battery voltage has re- | {1) Change the battery. 5
ERROR” duced to less than the speci- | (2) When RAM or power failure
{Checked fied value. compensation is used, con-
continuously) (2) The battery lead is discon- nect the battery.
nected.
“CAN'T 15 Stop | The [IRET Jinstruction is present in | Read the step containing the error | 3
EXECUTE (I)” the main routine program. (When | using a peripheral device and re-
(Checked at the  present after the [FEND ] instruction | move the instruction.
execution of an error is not generated.)
IRET instruction) ’

Table 13.1 Error Code List (Continue)
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Content of
(Ecr:;::'i\ll tei's:iangge) Spem;lg(::)esglster s(::tl:s Error and Cause Corrective Action No.
(BIN value)
“CAN'T 13 Stop | (1) There is no jump destination | (1) Read the error step by use of | 3
EXECUTE (P)” or plural destinations speci- peripheral equipment and cor-
{Checked at[CJ], fied by the [CJ], [SCJ], [CALL], rect the program at that step.
,[OMP], or instruction. (Make correction such as the
[CALLP ] execu- (2) There is a instruction insertion of jump destination
tion, STOP to and no setting of subprogram. or the changing of jump des-
RUN, PAUSE to (3) Although there is no tinations to one.)
RUN) instruction, the instruc-
tion exists in the program and
has been executed.
(4) The [cJ] , [SCJ] , [CA] ,
[CALLF] or [JMP] instruction
has been executed with its
jump destination located be-
low the instruction.
“CASSETTE 16 Stop | The memory cassette is not|Load the memory cassette and | 3
ERROR” loaded. reset.
(Checked at
power on, reset)
“CHK FORMAT 14 Stop | (1) Aninstruction other than LDX, | (1) Check to see if (1) through (7)| 3
ERR.” LDIX, ANDX, and ANIX, (in- of the column on the left ap-
{Checked at cluding [NOP]) has been in- plies to the instruction
STOP to RUN, cluded in the [CHK] instruction circuit block program. Use
PAUSE to circuit block. peripheral device to correct
RUN) {2) Multiple [ CHK] instructions are any mistakes, and begin op-
present. eration again.
(3} The number of connect points
within the instruction
circuit block exceeds 150.
{4) The X device No. within the
instruction circuit block
exceeds X7FE.
{(5) The instruction circuit
block is not preceded by a
+ circuit block.
(6) The D1 device (No.} of the
[CHK[D1]D2] instruction and
the connect point device (No.)
prior to the instruction
do not match.
(7) Pointer P254 is not appended
to the top of the instruc-
tion circuit block.
P254 ¢4 H H
“DPRAM 6 Stop | Can not access the dual port RAM. | « When generated while installing | 2
ERROR” an A3VCPU during system op-
(Checked at eration, reset the A3VCPU.
poweron, ¢ Check to see if the A3VTU has
reset) been properly installed.
» Since it is possible that the
A3VTU is locked up, try reset-
ting it.
¢ Since continued trouble indi-
cates a hardware malfunction in
the A3VTU or A3VCPU, consult
Mitsubishi representative.

Table 13.1 Error Code List (Continue)
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Content of
Fé;:::l:w E:‘siangg‘; Specn;lg&esglster S(t::tl: s Error and Cause Corrective Action No.
(BIN value)
“END NOT 24 Stop | (1) When the instruction is | Perform reset and run. 3
EXECUTE"” executed, another instruction | If the same error is displayed
(Checked at code has been read due to| again, it is the CPU hardware
the execution of noise, etc. ) error. Therefore, consult Mitsu-
END instruction) (2) The instruction has | bishi representative.
changed to another instruc-
tion code for some reason.
“INSTRCT. 10 Stop | Instruction code, which cannot be | (1) Read the error step by use of | 3
CODE ERR.” decoded by CPU, is included in the peripheral equipment and cor-
(Checked during program. rect the program at that step.
instruction (1) ROM including invalid instruc- | (2) In the case of ROM, rewrite the
execution) tion code, has been loaded. contents of the ROM  or
(2) Memory contents have been change the ROM.
corrected.
“MISSING 12 Stop | (1) There is no (FEND) in- | Write at the end of the| 3
END INS.” struction in the program. program/subprogram.
(Checked at (2) When subprogram has been
M9056 or M9057 set in parameters, there is no
ON, STOP to instruction in the sub-
RUN, PAUSE to program.
RUN)
“OPE. CIRCUIT 21 Stop | The operation circuit, which per- | Since this is CPU hardware error, | 3
‘ERR.” forms the sequence processing in | consult Mitsubishi, representa-
(Checked at the CPU, does not operate prop- | tive.
power on, reset) erly.
“OPERATION 50 Run | (1) The result of [BCD | conversion | Read the error step by use of | 4
ERROR” (Stop) has exceeded the specified | peripheral equipment, and check
(Checked at range (9999 or 99999999). and correct the program at that
instruction {2) Setting has been performed | step. (Check device setting range,
execution) exceeding the specified device | BCD conversion value, etc.)
range and operation cannot be
performed.
(3) File registers are used in the
program without performing
the capacity setting of file reg-
isters.
“PARAMETER 11 Stop | (1) Capacity larger than the mem- | (1) Check the memory capacity of | 3
ERROR” ory capacity of CPU has been CPU with the memory capac-
(Checked at set and then write to CPU has ity set by peripheral equip-
power on, reset, been performed. ment and re-set incorrect por-
STOP to RUN, (2) The contents of parameters of tion by the peripheral equip-
PAUSE to CPU memory have changed ment.
RUN) due to noise or the improper | {2} Check the loading of CPU
loading of memory. memory and load it correctly.
(3) Read the parameter contents
of CPU memory, check and
correct the contents, and write
them to the memory again.
“RAN 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, representa-
power on, reset) properly to the data memory area | tive.
of CPU, and as a result, either or
both has not been performed.

Table 13.1 Error Code List (Continue)
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Content of
(Eé:‘:::;w tei:nsiangge) Sp em;lgg)%glster S(t::tl:s Error and Cause Corrective Action No.
(BIN value)
“SP. UNIT 46 Stop | Access (execution of to | Read the error step by use of | 4
" ERROR” (Run) | [TQ]instruction) has been made to | peripheral equipment, and check
{Checked at the a location where there is no spe- | and correct the content of ‘
execution of cial function module. or instruction at that step by
[FROM] and [TO] use of peripheral equipment.
instructions)
“WDT ERROR” 25 Stop | The instruction cannot be | Check for an endless loop and| 1
(Checked executed with the program | correct the program.
continuously) looped.
“WDT ERROR” 22 Stop | Scan time exceeds watch dog | (1) Calculate and check the scan | 3
(Checked at the error monitor time. time of user program and re-
execution of {1) Scan time of user program has duce the scan time by use of
[ENDJinstruction) become excessive. instruction, etc.
(2) Scan time has lengthened due | {2) Monitor the content of special
to instantaneous power failure register D9005 by use of
which occurred during scan. peripheral equipment. When
the content is other than 0, line
voltage is insufficient. There-
fore, check the power and eli-
minate the voltage fluctuation.

Table 13.1 Error Code List

[ POINT ]

(1) When an “A3VTU ERROR” or “DPRAM ERROR” is
generated, an error code is entered into special
register D9008 of the A3VCPU generating the error.
However, there are occasions when the error numbers
and error codes are not set for special relays M9096 to
M9098, special registers D9096 to D9098 of each
A3VCPU.

In the table, when Run (Stop) is indicated at the CPU
Status, whether the CPU should Run or Stop can be
selected with a parameter.

(2)
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13.1.2 Errors diagnosed by the A3VTU

There is self-diagnosis that is conducted by the A3VTU on itself
and that which is based on error messages from the dual power
supply modules. Self-diagnosis is conducted on the three
A3VCPUs and A3VTUs.
The following explains the error numbers, error messages, and
the means to restore errors.
In the following table, the numbers appearing in the far right
column reflect the precedence a particular error has over other
errors in being displayed, with those of the smaller numbers
having the higher priority. If two errors of the same precedence
occur, the one being generated earlier is given precedence.

Content of
fé;:';?ﬁ::;gg‘; Speclglsg)eaglster s(t::'gs Error and Cause Corrective Action No.
{(BIN value)
“CIRCUIT 101 Stop | Faulty majority circuit. There is a hardware malfunction | 1
ERROR” in the A3VTU. Consult Mitsubishi
(Checked at representative.
power on,
reset)
“CONTROL 40 Stop | FROM and TO instructions cannot | A hardware malfunction exists in| 1
-BUS ERR.” be executed. either the special function mod-
{Checked at the (1) Malfunction in control busto a | ule, CPU module, or base unit.
execution of special function module. Isolate the malfunction by replac-
FROMand TO ing the units. Consult Mitsubishi
instructions) representative.
“ERROR 130 (1) Parameters of each of the| (1) Check the parameters and| 3
CPUA L A3VCPUs do not match. programs of each A3VCPU
(Checked (2) Synchronous communication and correct any mistakes. Af-
continuously) cannot be conducted between ter correcting reset the
Operation the A3VTU and A3VCPU due A3VTU.
L to one of the following|(2) Ensure that the A3VCPU is
" to other reasons. properly installed.
ERBQ,B,” 131 paaie. * A3VCPU is not installed. {3) Check if the error message
CPUB: ., ) * A3VCPU has been reset. LEDs on the front panel of the
(Checked * A3VCPU is locked-up. A3VCPU are displayed, and if
continuously) Operation » A3VCPU generated an error. so, remedy the errors accord-
stopped * Programs are different. ing to the messages.
i (4) Reset the A3VCPU.
“ERROR 132 é:u"sm:;x (5) A possible hardware malfunc-
CPUC T possible. tion exists in either the
(Checi(eii A3VTU, base unit, or A3VCPU
continuously) if none of the above measures
restores normal operation. If
so, replace the faulty module.
“FUSE BREAK [~ 32 Run | There is an output module of | (1) Check the fuse blow indicator | 2
OFF” (Stop) | which fuse has blown. LED of output module and
(Checked at the change the fuse of module of
execution of which LED is on.
END instruction) (2) The check of fuse blow mod-
ule can also be made by the
peripheral equipment. Among
special registers D9100 to
D9107, the bit corresponding
to the module of verify error is
“1". Therefore, make checks
by monitoring the registers.

Table 13.2 Error Code List (Continue)
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Content of
(Eé:‘:;':w 1::: ;'ggt; Specu;lgggaaglster s(t::tl:s Error and Cause Corrective Action No.
(BIN value) ‘
“HEAT ERROR” 170 Run | Either one or both of the dual | (1) Check to see if the operating | 7
{Checked power supply modules are over- “ambient temperature is not
continuously) heating. excessively high, and that the
amount of space available |
around the programmable
controller is not less than
minimum requirements.
(2) If no problem is found in (1), a
hardware malfunction exists
in the power supply module.
Consult  Mitsubishi repre-
sentative.
“IfO INT. 43 Stop | An interrupt was generated even | A hardware malfunction exists in | 1
ERROR" though an interrupt module is not | one of the modules. Isolate the
{Checked at the | installed. malfunction by replacing the un-
occurrence of its. Consult Mitsubishi representa-
interruption) tive.
“LINKF 180 Run | An error has been generated in | (1) Check the power supply mod- | 4
ERROR" the F-LINK loop circuit. ule and, if it is OFF, turn to ON,
(Checked (Power may be OFF, or the link and then press the reset but-
continuously) module or cable may be faulty.) ton on the link module.
Only the A3VTU of the master | {2) Check to see if there is a faulty
station is detected. cable or connector. Repair if
necessary.
“LINKR 181 Run | An error has been generated in | (3) If (1) and (2) reveal normal, a | 4
ERROR"” the R-LINK loop circuit. hardware malfunction exists
(Checked (Power may be OFF, or the link in the power supply module.
continuously) module or cable may be faulty.) Consult Mitsubishi repre-
Only the A3VTU of the master sentative.
station is detected.
“LINK PARA. 47 Run | (1) The contents, which have | (1) Write parameters again and | 6
ERROR" been written to the parameter make check.
(Checked at area of link by setting the link | (2) When the error is displayed
power on, reset, range in the parameter setting again, it is the hardware error.
STOP to RUN, of A6GPP, A6PHP or AG6HGP, Therefore, consult Mitsubishi
PAUSE to RUN) are different from the link pa- representative.
rameter contents for some
reason.
(2) The setting of the total num-
ber of slave stations is 0.
“LINKUNIT 42 Stop | AJ71R22 or AJ71P22 is loaded in | Remove the AJ71R22 or PJ71P22 | 1
ERROR" the master station. from the master station. After cor-
(Checked at rection, perform reset and start at
power on, reset, the initial operation.
STOP to RUN,
PAUSE to RUN)
“POWER 150 continued | One of the two power supply [ (1) Check that wiring to the power | 5
ERROR” eame | modules malfunctioned. supply modules and that the
(Checked i::;l':' (Power OFF or hardware malfunc- power is ON.
continuously) supply | tion) (2) If {1) is normal, a hardware
cporating malfunction exists in the pow-
e er supply module. Consult
ox;:;a;;on Mitsubishi representative.

Table 13.2 Error Code List {Continue)
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CILkET
Displays set sta-
tion numbers of
the right and left
link modules in

hexadecimal.

{Checked at

power on,

reset)

link modules AJ71VP21/R21s are
incorrect.

Content of
(Eé:.:::yﬁ:f;%‘; Speclgls(:ioesglster S(t:aptl:s Error and Cause Corrective Action No.
(BIN value)

“RAM ERROR: 3" 100 Stop | (1) Data read/write cannotbe con- | A hardware malfunction exists. | 1
ducted between the A3VTU | Consult Mitsubishi representative.
{L—OPRAM A and A3VCPU 2-port RAM.
12;—DPRAM B (2) Data read/write cannot be con-
12—DPRAM C ducted between the A3VTU
4i—intemal RAM _and internal RAM.

:5—-Addressed
RAM
(Checked at

power on, reset) | .

“ROM ERROR” —_— Stop { OS-ROM malfunction. A hardware malfunction exists in | 1
(Checked at the A3VTU. Consult Mitsubishi
power on, representative.

reset)
“SOURC CPU 102 Stop | At the point of power application, | Reset the A3VTU. If operation is | 1
DOWN"" when changing from . STOP/| not restored to normal, a hard-
{Checked at PAUSE to RUN, or during CPU | ware malfunction exists in the
power on, reset, restore processing, all A3VCPUs | A3VCPU. Consult Mitsubishi rep-
STOP to RUN, originating transmission stop dur- | resentative.

PAUSE to RUN) ing data memory transmission.

“SP. UNIT 41 Stop | When the FROM or TO instruction | Since this is the accessed special | 1
DOWN" is executed, access has been | function unit error, consult Mitsu-
(Checked at the made to the special function mod- |-bishi representative.
execution of ule but the answer is not given.
FROM and TO (1) The accessed special function
instructions) module is defective.
“SP.UNIT 44 Stop | (1) Three or more computer link | (1) Remove the AJ71C24(S3) as it | 1
LAY.ERR.” modules are loaded with re- can no longer be used. For the
(Checked at spect to A3VTS one system. AD51, use only one or two
power on, reset, (2) Two or more units of AJ71P21 units.
STOP to RUN, or AJ71R21 are loaded. (2) Reduce the AJ71P21 or
PAUSE to RUN) (3) Two or more interrupt mod- AJ71R21 to one or less.
ules are loaded. - (3) Reduce the interrupt module
(4) In the parameter setting of to one.

B - ABGPP, while I/0 module is | (4) Re-set the /O assignment of
actually loaded, special func- parameter setting by use of
tion module has been set in ABGPP according to the
the /O assignment, and vice actually loaded special func-
versa. -tion module.

(5) Malfunction in special func-
tion unit used in access execu-
tion.
“STATION No. 190 Stop | The station numbers of the two | Reset the station numbers to the | 1

same value. Reset the A3VTU.

Table 13.2 Error Code List (Continue)
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Content of
(Eé:;:';:n tei::ian gg¢; Specu;lsgoesglster S(t::tlis Error and Cause Corrective Action No.
(BIN value}
“STATION No. 191 Run | The station number of a link mod- | Reset the station number, and | 2
ERR.” ule AJ71VP21/R21 that has been | press the RESET button located on
{Checked at newly installed during system op- | the front panel of the link module.
starting up of eration differs from the station
link operation, number of the other AJ71VP21/
reset of the R21.
link module)
“TIME OVER 110 Timing instructions executed by | (1) Check the program between| 3
CPUA" Operation | the A3VTU during majority opera- the A3VCPUs and correct mis-
sossinued. | tion or single-module operation taken portions. After finishing,
_ witshing | cannot be executed within the reset the A3VTU.
“TIME OVER 111 crus | period allocated when a mistake | (2) If (1) is normal, a hardware
CPUB" Possble- | in a program of a A3VCPU is malfunction exists in the
Operation | present after one A3VCPU (two A3VCPU. Consult Mitsubishi
Svieing during majority operation) has ex- representative.
“TIME OVER 112 cruame: | ecuted operation, or when a hard-
cpPuC” possible. | ware malfunction exists in a
A3VCPU.
“UNIT VERIFY 31 Stop | /O module data is different from | (1) Among  special ~ registers | 2
ERR.” (Run) | that at power-on. D9116 to D9123, the bit corres-
(Checked at the (1) The I/O module (including the ponding to the module verify
execution of special function module) is in- error is “1”. Therefore, moni-
END instruction) correctly disengaged or has tor the registers by use of
been removed, or a different peripheral equipment and
module has been loaded. check for the module with “1”.
(2) When the fault has been cor-
rected reset CPU.
“VERIFY ERROR” 140 Run | (1) Generated when an incon-| (1) Check the program between| 3
(Checked when sistency is found in output (Y) the two CPUs and correct mis-
two units are after an output verification of a taken portions. After finishing,
operating) standby CPU and an operating reset the A3VTU. ‘
CPU when both modules are | (2) If (1} is normal, a hardware
operating. malfunction exists in the
(2) There is a program error or a A3VCPU. Consult Mitsubishi
hardware malfunction in the representative.
A3VCPU.
“VOTE ERROR 120 Generated when, during majority | (1) Check the program between| 3
CPUA" operation, a program differs with the A3VCPUs and correct mis-
(Checked that of another CPU or a hardware taken portions. After finishing,
during majority operation | Malfunction in the A3VCPU results reset the A3VTU.
operation) seatpesd | in the CPU 7} data being deter- | (2) If (1) is normal, a hardware
wiching | mined as a majority . error. malfunction exists in the
“VOTE ERROR 121 cPUs A3VCPU. Consult Mitsubishi
cPUB” possible. representative.
(Checked
during majority Operation
operation) stopped, if
: Yo other
“VOTE ERROR 122 CPus ot
CcPUC”
(Checked
during majority
operation)

Table 13.2 Error Code List (Continue)
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Content of
Error Message | Special Registerj CPU . . .
(Check timing) D9008 States Error and Cause Corrective Action No.
{BIN value)
“WDT ERROR” 25 Stop | Infinite-loop execution on lock-up | (1) Check the contents of special | 1
{Check due. to frequent occurrence of register D9005 and reset the

continuously)

momentary power failure within a
short period (approx. 200 ms) or a
hardware malfunction in A3VTU.

A3VTU. If the contents of
D9005 is “0”, a hardware mal-
function exists in the A3VTU.

Consult Mitsubishi repre-
sentative.

Table 13.2 Error Code List

1. In the table, when Run (Stop) is indicated at the CPU Status, whether the CPU
should Run or Stop can be selected with a parameter of each A3VCPU.
This enables system operation and stop to be determined by the majority of the
parameters of three A3VCPUs.

Stopping A3VTU operation means stopping system operation.

2. Detailed information concerning the contents of error messages are shown
below.

(1) [TIME OVER CPU: ]

(a) The A3VTU provides timing so that A3VCPUs (two during single-
module operation, three during majority operation) can synchronously
execute the commands listed in Table 13.3. The following gives the
procedure.

{A3VCPU)

(D When the program has reached an
instruction listed in Table 13.3, a
signal is sent to the ASVTU directly
before execution of that instruc-
tion.

® The instruction execute enable is
received from the A3VTU and the
instruction is executed.

{A3VTU)

@ Only the first signal of those arriv-
ing from the three A3VCPUs gener-
ates an interrupt to the A3VTU.

(® After the interrupt has been gener-
ated, the A3VTU awaits for signals
from the remaining two A3VCPUs.

@ Atfter a signal is received from the
remaining two A3VCPUs, instruc-
tion execute enable is sent to all
the A3VCPUs.

END DFROP DTOP FEND
FROM TO SEG CHG
FROMP TOP PR STOP
DFRO DTO PRC suB
LRDP LWTP

Table. 13.3 Instructions whose Execution is Based on A3VTU Timing

(b} Single-module operation
When the next instruction to be executed by the operating CPU is one
of the above instructions and the standby CPU has yet to reach that
instruction, or if the reverse is true, the standby CPU generates the error
“TIME OVER CPU { 3" and operation continues with the operating CPU.
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{c) Majority operation

The error content differs depending on whether one of the above
instructions is to be executed by one or two CPUs.

If the program of one CPU reaches that point of the program and the
other two CPUs have not reached it within a determined time, the CPU
that reached the instruction generates a handshake error, “ERROR CPU
ILZ3". If two CPUs reached that point of the program and the third
has not, the CPU that did not reach the instruction generates a time
check error, “TIME OVER CPU ! " and is dropped from operation.
If two CPUs reach a certain instruction and the third CPU reaches a
different timing instruction, the third CPU generates a handshake error,
“ERROR CPU (%7,

Lo toalg

Example 1 [CPU A handshake error |
) - ; -t
CPU A reache !
“FROM” |
instruction !
Timer start ¢ Counted up
e >
Example 2 [ CPU C handshake error |
~ ! -
A ' ? !
CPU B reaches| | CPU A reaches |-
"END" IIEND" I
instruction instruction I
Timer start t Counted up
f— ol

[ ™

(d) The A3VTU checks whether or not timing of instruction listed in Table
13.3 falls within determined limits.
The value of the time limits varies according to scan time as shown in
the following figure.

Wait time (msec)
N
(=]

~

Od-—~— == - —_——— = —

1020 40 60 80 100 120 140 160 180 2
Scan time (msec)

0

(e} A3VTU synchronization does not take into account the CPU in the error
or wait status.

(2) Majority decision error
(a) The A3VTU verifies the results of majority operations with operation
results of each A3VCPU to check that they are the same. The majority
decision error “VOTE ERROR CPU { 3" is generated with the A3VCPU -
which provides different operation result and the A3VTU forces
operation of that A3VCPU to stop.
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(b) The majority check verifies only the output (Y) data.
The following figure shows the contents of the output (Y) Majority

check.
Majority
CPU A CPU B CPU C Decision Check Results
Results
1 1 1 1 No errors
1 1 0 1 Error in CPU C
1 0 1 1 Error in CPU B
1 0 0 0 Error in CPU A
0 1 1 1 Error in CPU A
0 1 0 0 Error in CPU B
0 0 1 0 Error in CPU C
0 0 0 0 No errors

(c) The following could be sources of a “Majority Decision Error”: error in
programming, malfunctioning A3VCPU, faulty input/output due to
noise, etc. When the “Majority Decision Error” is generated, reset the
A3VCPU one time and check if operation is restored to normal.

(3) CPU handshake error, “ERROR CPU:: [ % "

Handshaking is normally monitored between the A3VTU and each

A3VCPU, and an error is generated when handshaking fails to occur

normally. )

If a malfunction occurs in the A3VTU, the A3VCPU detects the malfunction

and displays “A3VTU ERROR".

When one of the following malfunctions occurs in the A3VCPU, the A3VTU

detects it and displays the message “A3VTU ERROR”.

(a) During majority operation, when power is applied, when changing
from STOP/PAUSE to RUN, or during CPU restore processing, the
parameters of each CPU are checked to see if they agree.

* When power is applied or when changing from STOP/PAUSE to RUN
- If the values of two of the CPUs agree, an error “ERROR CPU::
..5.1" is generated for the CPU with the value not agreeing.
- If none of the three CPUs agrees, an error “ERROR CPU; ¥ " is
generated for CPU B and CPU C.
* During CPU restore processing
- The parameters of all CPUs in either RUN/PAUSE/STOP status are
checked to see if they agree with the parameters of the CPU being
restored. If they are not in agreement, an error “ERROR CPU.} -
[+ " is generated.

(b) During processing of an instruction listed in Table 13.3, a check is
conducted by the A3VTU to determine whether or not the instruction
was reached by each of the CPUs within a set time limit (See 2-(1)-(d).)
» Majority operation )

- If two of the CPUs reached the same instruction and the third CPU
reaches a different instruction listed in Table 13.3, an error “ERROR
CPUIl i i i" is generated for the third CPU.

- If each of the three CPUs reach different instructions, then an error
“ERROR CPU: "I 1" is generated for CPU B and CPU C.

« Single-module operation

- If both of the CPUs reach different instructions, then error “ERROR

CPU.lI i3I i" is generated for the standby CPU.
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(4) Dual power supply module error “POWER ERROR".
If a dual power supply module detects a malfunction during self-diagnosis,
power is switched immediately to the other power supply module, a fault
number is output to the A3VTU, and the “POWER" LED of the malfunction-
ing module is lit.
The A3VTU is provided with logical sum of the malfunction signals from all
dual power modules installed in the base unit or extension base unit..
Therefore, determine the malfunctioning power supply module by check-
ing the “POWER" LED of each unit.

(5) Dual power supply module overheat error “HEAT ERROR”

If a dual power supply module detects an overheating during self-
diagnosis, the “HEAT” LED of the overheating module is lit.
The A3VTU is provided with logical sum of the overheat from all dual
power modules installed in the base unit or extension base unit. Therefore,
determine the malfunctioning power supply module by checking the
“HEAT"” LED of each unit.
Since the overheat error is an alarm and not a malfunction, it is not
necessary that an immediate replacement of a power supply module be
made. However, if the reasons for the overheating condition are not
remedied, the module may malfunction. It is therefore important that a fan

. be used to lower quickly the ambient temperature and that the cause of
overheating be found and remedied.

3. How to read error codes .
When an error has been generated, the error code can be read with the use of
peripheral device.
When an error has been detected by an A3VCPU, connect a peripheral device to
the malfunctioning A3VCPU and read the error code (error step) by putting the
peripheral device in the test mode.
When an error has been detected by an A3VTU, the connect a peripheral device
to the an A3VCPU and read the error code by monitoring the special registers
D3S096 to D9099.
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13.2 Basic Troubleshooting

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

Since the A3VTS system provides multiple power supply and CPU
modules, operation can continue without stopping even when one
module malfunctions. ‘
However, it is important that modules be replaced or troub-
leshooting be conducted to determine the cause of failure in order
to prevent the system from stopping in case of recurrence of the
problem.

This section describes the basic points of troubleshooting.

(1) Visual checks

Check the following points.

1) Machine motions (in stop and operating statuses)

2) On or off of power '

3) Status of /O equipment

4) Conditions of wiring (I/O wires, cables)

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

6) States of various setting switches (such as extension base)

After checking 1) to 6), connect the peripheral equipmént and
check the running status of PC and the contents of program.

(2) Trouble check

Since the system can continue normal operation even with a

power supply module or CPU malfunctioning, it is sometimes

difficult to determine the cause of the malfunction.

While some checks can be conducted without stopping system

operation, there are some checks that can be made only with

the operation stopped. If system operation cannot be im-

mediately stopped, wait until it can be stopped (as soon as

possible) and then conduct the following operations to

determine how the malfunction changes.

1) Set the RUN key switch to the “STOP” position. (A3VTU,
A3VCPU)

2) Perform reset by the RESET key switch. (A3VTU, A3VCPU)

3) Turn the power on and off.

(3} Narrow down the possible causes of teh trouble

In order to determine the cause of a malfunction as soon as.

possible, it is necessary to narrow the range of possibilities in
which the malfunction may have occurred.

Assume the cause of malfunction from the following through
steps (1) and (2).

1) Inside or outside of PC.

2) I/O module or another module.

3) Sequence program.
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13.3 Troubleshooting

The multiplex configuration of the A3VTS system enables the
system to continue operations even when a malfunction has
occurred. However, if the cause of malfunction is left unremedied,

it is possible that operation will stop with the next appearance of

the next malfunction.

When a malfunction occurs, follow the troubleshooting flowchart
provided below to determine the cause of the problem and
remedy the same.

13.3.1 Troubleshooting flow charts

C Occurrence of error )

Is “POWER" LED off?

Is “RUN” LED off?

Is “RUN” LED of the A3VTU
or A3VCPU flickering?

Output module does not
operate properly.

input signal cannot be
fetched.

Special function module does
not operate properly.

Program cannot be written.

Details for fault finding may be found as follows.

E> To Section 13.3.2 “Flow chart used when “POWER"
LED has turned off”

,:> To Section 13.3.3 “Flow chart used when “RUN” LED
has turned off”

E> To Section 13.3.4 “Flow chart used when “RUN” LED
flickers”
E> To Section 13.3.5 “Flow chart used when output load
of output module does not turn on”

|:> To Section 13.3.6 “Flow chart used when input cannot
be fetched from the input module”

E> To Section 13.3.7 “Flow chart used when special
function module does not operate properly”-

E> To Section 13.3.8 “Flow chart used when program
cannot be written”
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13.3.2 Flow chart used when “POWER” LED has turned off

“POWER” LED has
turned off.

Is power
supply operating?

Correct power supply.

NO YES

Does “POWER” LED

Is line 'voltage
85 to 132V AC or
170 to 264V AC?

turn on?

Set supply voltage to within
rated voltage range.

NO YES

Does “POWER" LED

Has fuse blown?

W

| Change fuse.

l

Is the power
supply module fixed
to the base?

YES

turn on?

Fix the power supply module
correctly.

Overcurrent or
overvoltage protection
device activated?

tfurn on?

YES 1) Eliminate the excess current.
2) Switch the input power off,
then on.

NO YES

Does “POWER” LED

A

Consuit Mitsubishi representa-
tive.

turn on?

13-15
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13.3.3 Flow chart used when “RUN” LED has turned off

“RUN" LED has
turned off.

'

Has “POWER” YES

“RUN" LEDs are provided on the A3VTU and A3VCPU. Flow charts
are provided for both.

(1) Flow chart used when “RUN” LED has turned off on the
A3VTU. -

Correct the error {refer to

LED turned off?

Are “RUN” LEDs YES

Section 13.3.2).

of all 3 A3VCPUs
flickering?

Are “RUN" LEDs
of all 3 A3VCPUs
turned off?

YES

Does
“POWER"

LED of the extension
base power supply

module unit
turn on?

l “"STOP” the A3VTU.

t‘RESET" the A3VTU.

Correct the error (refer to

A J

Section 13.3.2)

Remedied the problem us-
ing the error code table.

Is an error

shown on the peripheral
device connected to

the A3VCPU?

y

“RESET” the RUN/STOP
key of the A3VTU module.

Does “RUN" LED of Il?UN" the A3VTU. |
he A3VTU turn on} -

N Y

> 7

y

Does "m
LED of the A3VTU YES

turn on?

Consult Mitsubishi repre-
sentative.

A

( Completed ’
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(2) Flow chart used when "RUN” LED has turned off on the

( “RUN” LED has turned off)

Has “RUN” LED

NO -

YES

A3VCPU.

of the A3VTU turned
oﬁ/

Correct the error (refer to
Section 13.3.3 (1))

Has “RUN" LED

YES of the A3VCPU turned

Y

the LED display of
the A3VTU?

error shown on
the peripheral device
connected to the
A3VCPU?

NO

/

Is an\
error displayed on YES

YES

“RESET” the RUN/STOP key
of the A3VCPU module.

\

“STOP” the A3VCPU.

\

“RESET” the RUN/STOP key
of the A3VCPU module.

A

Remedied the problem using
the error code table.

Y

“RUN" the A3CPU.

|

Does "RUN” LED of
the A3VCPU turn on2

YES

off?

NO

Consult Mitsubishi

sentative.

repre-

¥
C Completed

D
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13.3.4 Flow chart used when “RUN” LED flickers

(1) Flow chart used when "RUN” LED of the A3VCPU flickers

C “RUN" LED flickers. ) _

Has “RUN”

LED of the A3VTU YES

turned off?

Is a

message displayed YES

"1 Section 13.3.3 (1))

Correct the error (refer to

on the LED display of
the A3VCPU?

error shown on YES

the peripheral device
connected to the
A3VCPU?

“RESET” the RUN/STOP key
of the A3VCPU module.

4

“STOP” the A3VCPU

y

“RESET” the RUN/STOP key
of the A3VCPU module.

h J

Remedied the problem using
the error code table.

/

“RUN”" the A3CPU.

the A3VCPU turn on?

Consult Mitsubishi repre-
sentative.

!

( Completed >
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13.3.5 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?

y

Turn off power, replace the
output common fuse, and
reapply power.

Is the output load on?

Does the
replaced fuse blow?

Is surge
at power on within
specifications set for
loading?

Change the output relay
number, change the cur-
rent rating for simui-
taneous turning on of loads
to within specifications, re-
place fuse, and re-apply
power,

Is the output load on?

Is
voltage of power
supply for load
applied?

A

Check load wiring and load
_and then restore power.

Is
supply
voltage required
available at the output
COM terminal of
each output
module?

NO

Y ¢ ) C——

y

Check load wiring and load
and then restore the power.

e —

the output
status of the
peripheral device turned
on with the device in,

Turn on the output.
Is the input on?

Turn on the inputs that are
related to the outputs.

Is the
operation display of
the input module

Refer to Section 13.3.6.

YES
Is load output off?

NO

Is the omp@ YES

L/

Consuit Mitsubishi repre-
sentative.

A\ A

‘ Complele;! ’
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13.3.6 Flow chart used when input cannot be fetched from the input module

YES

@put signal cannat be fetched. ,

Is the
input indicator of

YES

the input module
on?

voltage at each
input COM of the

input module within

specifications?

Is the
external supply
voltage within
specifications?

Set the external supply vol-
tage to within specifications
and startup again.

Was the input

YES

YES

Y

Correct the sequence prog-
ram and start up again.

Was the input

YES

Is the
/0 address of

the input slot
correct?

signal fi‘y

NO

signal f‘y

NO

\

Check external wiring and ex-
ternal input device and start
up again.

Was the input

YES

signal fy

NO

/

Completed

C )

y

Consult Mitsubishi

sentative.

repre-

NO
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13.3.7 Flow chart used when special function module does not operate properly

Special function module does
not operate properly

Is there

a difference YES

among the programs
of the three
A3VCPUs?

Is there
a difference

among the data YES

of the three
A3VCPUs?

NO

YES

y

“STOP” the A3VCPU that is
different.

y

Correct the contents of the
program and data that are
different.

y
“RUN" the A3VCPU.

Does the
special function

Is there
a malfunction in
the special function
module?

Read the manual for the spe-
cial function modules and
correct.

Does the

special function YES

module operate
normally?

NO

module operate
normally?

Contact your Mitsubishi rep-
resentative.
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13.3.8 Malfunction in program down load to PC

( Program cannot be written to PC.)

RUN key switch on or off? Switch to “STOP”.

YES

YES

Can program be written?

“RESET"” CPU.

NO m YES

y , \./

Is RAM protected?
(“M.PRO” switch on)

Switch off memory protect. (M.PRO off)

NO m YES

; , 20 program be writien? —=

Is memory type
RAM or ROM?

Change to RAM memory.

Load RAM correctly.

) /¢\
0 c YES

Is RAM correctly loaded?

Is RAM/ROM switch/ jumper Correct RAM/ROM switch/jumper set-
correctly set? ting.

YES Nomm

 be witten? ==

s

y

Change the memory (RAM, EEPROM,
or memory cassette).

v

~N
Completed Da

Can program be written?

NO

Consult Mitsubishi representative.
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134 1/0 Cohnection Troubleshooting

13.4.1 Input wiring troubleshooting

Condition " Cause Corrective Action

® Connect an appropriate register which will

® Leakage current of input switch (such as drive
make the voltage across terminals of input

by non-contact switch).
module lower than OFF voltage value.

‘AC input . AC input

Input signal ) g -- -——_r_J

Example 1 4c Input C
does not turn | Leakage current Input
off. ER module . R module
——— L

d -/ .

— " Power supply

It is recommended to use 0.1 to 0.47 yF + 47 to
120Q (1/2W) for the constant of CR.

® Drive by a limit switch with neon lamp. ® Same as Example 1.
® Or make up another independent display
circuit.
AC input

Input signal

Example 2 :
p does not turn | [ %C 9 input

ff.
o T R Leakage curren module

@Y

Power supply

® Leakage current due to line capacity of wiring | ® Same as Example 1.
cable. Line capacity C of twisted pair wire is | ® However, leakage current is not generated
approx. 100 PF/m(39.37inch). when power supply is located on the input

equipment side as shown below.

AC input AC inbut
Example 3 Input signal R —- inpu
d t turn M R [
ot & ' [ Leakage ) | Input i ] *
Tﬂ -~ Lcurrent module [I . o Input
n —) ? | o\ : module
“—  Power supply - Y4

Power supply

® Connect a resistor which will make the voltage
across input unit terminal and-common high-
er than OFF voltage, as shown below.

® Drive by switch with LED indicator.

DC input (sink)

i . Input i
off. u ;Leakage currentl Input resistor module
? — module -——- —-—E—

| R e

DC input (sink)

Input signal T
Example 4 does not turn [

-

*The calculation example of connected resistor
value is shown in the following page.

Table 13.3 Input Circuit Troubles and Corrective Actions (Continue)
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Condition Cause Corrective Action
® Sneak path due to the use of two power| ® Use only one power supply.
supplies. ® Connect a sneak path prevention diode.
(Figure below)
i Input signal I
Example 6| does not turn Input Y. Input
off. module BT E module

Table 13.3 Input Circuit Troubles and Corrective Actions

Calculation example for Example 4

- AX40
L @ (Tesage oo [t The switch with LED indicator
[I | 4mA module IS connected to AX40 and
T — i there is 4mA leakage current.
3.6kQ ]
— 24V DC

® The voltage V= across terminal and common is obtained by the

following -expression:

Vi = 4 [mA] X 2.4 [kQ] = 9.6 [V] (The voltage drop of LED is

ignored.)

Since this voltage does not satisfy the OFF voltage of 6 [V] or
lower, the input signal does not turn off. Therefor, connect a

resistor as show below.

AX4

8.
7
~

|‘ Current | , R
L

Ll
[

!". Input impedance
W 2.4kQ

3

b
?u .6k

kQ |

:
L

24V DC

® Calculate the resistor value, R, as shown below:
For an input voltage < 6V, current | must be:

(24—6 [V] ) + 3.6 [kQ] =5mA

Resistor R must be selected to give a current | > 5mA.
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® Hence, for resistor, R

6 [VI+ R >5—25 [mA]
6 [V]I+25 [mA] >R
24 [kQ] >R
For R = 2kQ, the power capacity must be:
W = (applied voltage)*/R (or W = (maximum current)? X R)

Resistor R terminal voltage is:

24 %2 24X2 o
2442 KQl:i5775 +36 kQl=X:24 [V]
X = 5.58 [V]

Therefore, the power capacity W of resistor R is
W=(558 [V] )2/2 [kQ] = 0.015 [W]

@ Use a safety factor of 3 to 5. Resistor should therefore be rated
at 0.5 to TW. :

A 2kQ, 0.5 to 1W resistor should therefor be connected across
the relevant input terminal and its COM.
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13.4.2 Output circuit problems and corrective action

Condition Cause Corrective Action
® Load is half-wave rectified inside (seen in| ® Connect a resistor of several ten kQ to several
some solenoids). hundred kQ across the load.
A_Y_ZZ,—AY23 It a resistor is used in this way, it dose not pose
Output FT BT problem to output element but may sometimes
! 11 cause the diode, which is built in the load, to
When oftfxtput mOdUIf‘L vimit'. |® deteriorate, resulting in burning etc.
in off, !
Example 1 excessive # ﬁ A p ("?
voltage is ) Load -
applied to load. — ,_J@
® When the polarity of power supply is as 'l Load ll $
shown by @, C is charged. When the polarity
is as shown by @, voltage charged in C plus
line voltage are applied across D1. Max.
voltage in approx . 2.2E.
® Leakage current due to built-in noise suppres- | ® Connect C and R across the load.
sion
When wiring distance from output card to load is
AY22, AY23 long, there may be a leakage current due to the
Output line capacity.
module [l
Load does Load H
Example 2| not turn off. L )
(Triac output) /ﬂ ( Leakage current
:
It is recommended to use 0.1 to 0.47 uF + 47 to
120Q (1/2W) for the constant of CR.
@ After driving the relay, drive the C-R type timer
by the same contact.
Some timers have half-wave rectified internal
AY22, AY23 circuits. Therefor, take precautions as indicated in
When load is —_ example.
C-R type Outg)l.llt
timer, time module CR -
Example 3 constant - tnar
fluctuates. e -
{Triac output) * ﬁ (_Leakage current é’)
S| Il Load l[
Calculate the CR constant depending on the load.
® Sneak path due to the use of two power| ® Reduce the power supplies from two to one.
supplies. ® Connect a sneak path prevention diode.
AY40, 41, 42 When the load is a relay or similar device, it is
Output necessary to connect reverse-voltage absorbing
Load does module |[12/2av , . diode to the load. (Shown by the dotted line in the
not t F PR figure at left)
Example 4 urn oft. 1SS
(For direct y 3 ik s
1
current) ! @_1 |
E
ov i & I ?
® When Ei1 < Ez, snake path occurs.

Table 13.4 Output Circuit Failures and Corrective Actions
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APPENDICES _
APPENDIX 1 Table of Characteristics for the A3VTS, A3I_-lCPU, A3NCPU, and A3CPU

The following table provides a list of characteristics for the A3VTS,
A3HCPU, A3NCPU, and A3CPU. Detailed information concerning
precautions and the differences related to the use of these CPUs in
the A3VTS system is provided in Appendices 2 to 4.

1.1 Characteristics

Type
ftem

A3VTS

A3SHCPU

A3NCPU A3CPU

Control method

Storedome program, repetitive operation

Storedome program, repetitive operation

/O control method

Refresh method

Refresh

method Direct method

Program language

Special language for sequence control
Relay symbol type, logic symbol type

Special language for sequence control
Relay symbol type, logic symbol type

Compatible with MELSAP language Yes No ] Yes
Sequence instructions 22 types 22 types
Number of o -
instructions Basic instructions 128 types 132 types
Application instructions 105 types 107 types 109 types 107 types
Processing speed Dlrectotlszé ) Dlre(':lto'u;l;e:z.3 ‘
(seque(ance ln:ttru():tlons) Refresh time: | Refresh time: 125 to0 225
usec step 0.2 to 0.4 1.0
1/0 points 2048 types 2048 points
Can be set in un- | Can be setin un-
Constant scan function Can be set in units of its of 10ms with- | its of 10ms with- None
(Set period of program execution) 10ms within a range of 10 to 1990ms. in a range of 10 | in a range of 10
to 1990ms. to 1990ms.

Congested operation monitor timer (WDT)

Can be set in units of 10ms within a range of
0 to 2000ms.

Set at 200ms.

Can be set in units of 10ms within
a range of 10 to 2000ms.

Permissible momentary stop Within 20ms. Within 20ms.
Current consumption (A} A?\:/;(\:,;S ;.2 3.0 0.83 1.7
External dimensions mm (inch) (250(9.84)X79.5(3.13)X121(4.76))X4 units 250(9.84)X79.5(3.13}X121(4.76)
Weight kg (Ib) ANCr: b ' 0.9(1.98) 0.8(1.76) 0.8(1.76)

Memory capacity

Maximum of 144K bytes

Maximum of
448K bytes

Maximum of 320K bytes

Main sequence program

Maximum of 30K steps

Maximum of 30K steps

Program capacity Sub-sequence program

Maximum of 30K steps

Maximum of 30K steps

Micro-computer program

Maximum of 58K bytes

Maximum of 58K bytes

Internal relays (M)

1000 points (MO to 999) Total of 2048

Latch relays (L)

1024 points
(L1000 to 2047)

points including
M, L, S. (Set by

Step relays (S)

parameters)
0 points (No initial status)

1000 points (MO to 999)

Total of 2048

1024 points
(L1000 to 2047)

points including M,
L, S. (Set by para-

| |

0 points {No initial status)

meters)

Link relays (B)

1024 points (BO to 3FF)

1024 points (BO to 3FF)

Points 256 points 256 points
Timer (T) 100 ms timer: set period 0.1 to 3276.7 sec {t0 to 199) .
Specifications 10 ms timer: set period 0.01 to 327.67 sec (t200 to 255) }(Set by parameters)
100 ms accumulating timer: set period 0.1 to 3276.7 sec (t0 to 199)
Points 256 points 256 points
Norma! counter: Normal counter:
sotrargel ;"553)2757 set range 1 to 32767 (CO to 255)
Counter (C) . Normal counter: | Interrupt counter: | Interrupt counter:
Specifications set range 1 to 32767 {CO to 255) set range 1 10 32767 set range 1 to 32767
Interrupt counter:  None (G224 1o Co85 (C224 to C255 can be set)
interrupt cycle Counter used within
counter the interrupt program.
Data register (D) 1024 points {DO to 1023) 1024 points (DO to 1023)
Link register (W) 1024 points (WO to 3FF) 1024 points (WO to 3FF)
Annunciator (F) 256 points (FO to 255) 256 points (FO to 255)
File register (R) Maximum 8192 points (RO to 8191) Maximum 8192 points (RO to 8191)

Accumulator (A)

2 points (A0 to A1)

2 points (A0 to A1)

Index register (V, Z)

2 points (V, 2}

2 points {V, Z)

Table 1.1 Table of Characteristics (Continue)
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tem Type A3VTS A3HCPU A3NCPU A3CPU
Pointer (P) 256 points (PO to 255) 256 points (PO to 255)
Interrupt pointer (l) None 32 points (10 to 31)
Special function relay (M) 256 points (MS000 to 9255) 256 points (M9000 to 9255)
Special register (D) . 256 points (D9000 to 9255) 256 points {D9000 to 9255)
Comment points : Maximum of 4032 points Maximum of 4032 points
Status latch function Yes Available
Sampling trace function Yes Available
Off line switch function Yes (Y, M, L, B, F) None | Yes (Y, M, L, B, F)
Annunciator display function F number display F number display
Remote RUN/PAUSE contact setting Available Available
Operation mode switching when error occurs Available Available
Output mode switching when STOP — RUN Available Available
Keyword recording Available Available
Print title recording Available Available
Assignment change of /0 points Available via GPP, PHP, HGP Available via GPP, PHP, HGP
Latch (held during power loss) range setting BO to 3FF, TO to 255, CO to 255, DO to 1023, WO to 3FF Latch range setting available
Step operation St apocuion avalabein ot of brask pit
Year, month,
hour, minute,
second, day
Clock None None register can None
be written to
and read
from.

Table 1.1 Table of Characteristics
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APPENDIX 2 Precautions concerning the use of an A3VTS in system already using an A3CPU

When converting a system that is already configured with an
A3CPU to the A3VTS system, certain precautions must be taken
concerning hardware and the sequence program. This section
describes these precautions.

2.1 Differences in instruction set between A3CPU and A3VTS
Instructions for the A3VTS (A3VCPU) and A3CPU other than those

shown below are the same. For information concerning instruc-
tions not shown below, refer to the A3CPU Programming Manual.

Description

The contents of the instruction shown on the left vary between

CH the A3VTS and A3CPU. For details see Appendix 2.4.3.

Cco
The instructions shown on the left cannot be used with the
A3VTS.

IRET However, their inclusion in a program does not lead to error

generation as they are ignored.

5
&
e
o
3

RTOP
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2.2 Differences in special relays and special registers between A3CPU and A3VTS

The special relays and special registers of the A3VTS (A3VCPU)
and A3CPU other than those shown below are the same. For
information concerning the contents of the special relays and

special registers, refer to the appropriate CPU User’'s Manual.

Device | Device No. Name of Device No. Description
M8030 | Timing clock 0.1sec, 0.2sec, | The special relays listed on
to 1sec, 2sec, and 1 minute |the left cannot be used.
M9034 |clock However, their inclusion in
_ ] a program does not lead to
Signal flow communica-|error generation as they
M3050 .
tion contact are ignored.
M9018 |Data link monitor switch | The special relays listed on
Mi —| the left are relays that have
M9091 llcl:rocomp;uter sub-routine | | oo added to the A3VTS.
. Special call error flag For detail information see
relays Appendix 8 "Special Rela
M9092 Dual power supply module Tpt?l n p Y
overheat error able
M9093 Dual power supply module
malfunction
M9096 A3VCPU(A) self-diagnosis
error
M9097 A3VCPU(B) self-diagnosis
error
M9098 A3VCPU(C) self-diagnosis
error
M9099 | A3VTU self-diagnosis error
D006 |Low battery The special registers listed
the left isters that
D9020 | Constant scan time ggve ebeee: rz;zgelj et:f thae
D9072 |PC communication check |A3VTS.
For detail information see
Microcomputer subroutine Appendix 8 “Special Regis-
D9090 | INPUT data area head de- | ters Table”
vice No.
Error code generated for
D9091 microcomputer sub-routine
call
Special D9094 Communication
registers /0 number
D9095 Ope.ration display for CPU
section
Self-diagnosis error code
D9096 | for A3VCPU (A)
Self-diagnosis error code
DS097 | tor AVCPU (B)
Self-diagnosis error code
D3098 | ¢or A3VCPU (C)
Self-diagnosis error code
D9099 | tor A3VTU
APP-4
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2.3 Cautions concerning module replacement

(1) When the A3CPU system is to be changed to the A3VTS
system, the I/0 modules cannot be installed in the base unit of
the A3VTS system. This means that the maximum number of
I/O modules that can be installed is limited to 56, 8 less than
what would otherwise be possible.

If a full number of 64 slots is to be used for the /O modules,
change /0 module with more I/O points so that the total
number of slots to be used is within 56.

A3CPU base A3VTS base
2 2 2
= =} =3
3 g2
£ £ £ 5|l o
>z >| > E 5155
28 HEAE A
3|2 2ala | <2122
] s | 8
2 2 s
& e &
/0 modules (8)
Maximum of 7 levels can be added Maximum of 7 levels can be added

(YO modules: 56) {l/O modules: 56)

(2) Some special function modules cannot be used in the A3VTS

system. The special function modules listed below that were

. used in the existing systems cannot be used and must be
removed.

AD57 (S1), AD58, Al61,AD51E (may be used under certain
conditions), AJ71C24 (S3)

(3) When the system is changed to the A3VTS system, the base

unit contains a dual power supply to supply the power in two
systems, thus improving reliability in supplying power includ-
ing power supply modules. However, since the power supply
module installed in the expansion base unit is not duplexed, a
malfunction in the power supply, including the power supply
module could stop the system operation.
By changing the expansion base to the one for dual power
supply modules, increased operation ratio and reliability can
be attained. However, external dimensions will increase in size
when such is done.

Base unit Base unit
ol FRIE]
3 = =] =
BB : 813
ElEl5|o|2]2 ElIElS 222
21 2|EI18]185|8 ZlZiE|G|olS
Q. [=%

Power IEHEIFIEIE 5 Power Sisl2ls|s|a
source ol e <)< source ol 2 L <<
N g

Power 8|8 Power < (]
source source -
Expansion base (A658, A68B) Expansion base {(A68VB)
2 2\l 2
3 3l 2
=] =] [}
E E> Elll €
> = =
g gl|l &
? 2|l 3
g 110 glll & 110
2 zlq 2
8 &l 8
L 466 | | 522 N
r ] L T
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(4) Expansion base unit (A55B, A58B), in which the power supply
module cannot be installed, cannot be used in the A3VTS
system. If this is used in the existing system, change to an
expansion unit in which the power supply modules can be
installed.

2.4 Cautions concerning the use of sequence programs

Sequence programs created with the A3CPU can be used in the
A3VTS system in principle. However, note that differences exist as
shown below.

(1) Differences in /O control methods

(2) Pulse processing program using the / instructions

(3) Instructions, special relays, and special registers

2.4.1 Differences in 1/0 control methods

The A3CPU uses direct control for input (X) and output (Y) while
the A3VTS uses refresh control.

Care must be taken as the timing used for both methods vary. If
there is a problem, use the segment 1/O refresh instruction (
instruction) and write the program so that it takes a form as
close to the direct method as possible in the required area.
Refer to Section 4.3 for detailed information concerning refresh
control.

2.4.2 Pulse processing program using the | SET | / [ RST | instructions

When using the [ SET | / [ RST | instructions to output a pulse
signal to an external device when using refresh control for A3CPU
output (Y), the segment I/O refresh instruction should be used in
the manner shown in the following diagram.

A3CPU (Direct control) A3VTS (Refresh control)
X0
H B
$—— SEG |Kav10| KaB1}—
|

L seG [kav1o] kaB1

POINT I

When using the AD61(S1) high-speed counter module, it is

necessary to output a pulse signal specifically for the
AD#61.
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2.4.3 Instructions, special relays, and special registers

(1) Instructions

The instructions shown below either vary with those of the
A3CPU or cannot be used in the A3VTS. Care must be
exercised when they have been used in a present program. For
detailed information concerning the instructions, see Appen-
dix 5 and the A3CPU Programming Manual.

(a) instruction

The specifications are different as follows:

A3VTS A3CPU

Instruction Refresh instruction for

] 7 segment decode instruction.
function the segment 1/O. 9 .

(b) instruction

The specifications are different as follows:

A3VTS A3CPU
The contents of the The contents of the
Instruction instruction do not change instruction changes during
function during execution because the | execution because M9050 is
A3VTS does not have M9050. set ON/OFF.

For details, refer to explanations for instruction given in
the ACPU Programming Manual. Contents of A3VTS are the same
as those of A3CPU.

(c) [com ], [El
instructions

The [cOM |, [ EI |, [ DI |, [IRET], [RFRP |, and
instructions are not used in the A3VTS. However,
inclusion of these instructions in the program will not
result in error generation.

(If the is included in the main routine program, an
error will be generated.)

Correct the program as necessary.

4

Di_], [IRET |, [ RFRP |, and [RTOP

(2) Special relays and Special registers

Some of the special relays cannot be used and some are newly
added. :

Some special registers are newly added.

See Appendix 2.2 for information concerning the device
numbers. For detailed information concerning each of the
special relays and special relays, refer to the CPU User’s
Manual.
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APPENDIX 3 Cautions Concerning the Use of an A3VTS in System Already Using an ASNCPU

When converting the system that is already configured with an
A3NCPU to the A3VTS system, certain cautions must be taken
concerning hardware and the sequence program. This section
describes these cautions. g

3.1 Differences in instruction set between A3NCPU and A3VTS

Instructions for the A3VTS (A3VCPU) and A3NCPU other than
those shown below are the same. For information concerning
instructions not shown below, refer to the A3CPU Programming
Manual. '

Description

The contents of the instruction shown on the left vary between

CHG
the A3VTS and A3NCPU. For details see Appendix 2.4.3.

5
g
2
=]

COM
The instructions shown on the left cannot be used with the
A3VTS. :
IRET | However, their inclusion in a program does not lead to error
RFRP generation as they are ignored.
RTOP
APP-8

1B (NA) 66190-A



APPENDICES | / MELSEC-A

3.2 Differences between the special relays and special registers of the ASNCPU and A3VTS

The special relays and special registers of the A3VTS (A3VCPU)
and A3BNCPU other than those shown below are the same. For
information concerning the contents of the special relays and

special registers, refer to the appropriate CPU User's Manual.

Device | Device No. Name of Device No. Description
M9025 |Clock data set request The special relays listed on
the left cannot be used.
M9026 | Clock data error However, their inclusion in
MS9027 |Clock data display a program does not Iea(ri1 to
t
M3028 | Clock data read request | are ignored. . o L)
M9030 |Timing clock
to 0.1sec, 0.2sec, 1sec, 2sec,
M9034 |and 1 minute clock
M9052 | SEG instruction switch
M9053 | EI/DI instruction switch
M9084 | Error check
Special M8094 | I/O change flag
relays M8018 | Data link monitor switch | The special relays listed on
Mi " ti m the left are relays that have
M8091 '°r°‘f’l°mp” erroutine calll heen added to the A3VTS.
error ilag For detail information see
Dual power supply module | Appendix 8 "Special Relay
MS082 | O\erheat error Table” .
Dual power supply module
M9093 | malfunction
A3VCPU(A)
M9096 self-diagnosis error
A3VCPU(B)
Ma037 self-diagnosis error
A3VCPU(C)
M908 self-diagnosis error
M9099 | A3VTU self-diagnosis error
D014 Method of /O control The special relays listed on the
left cannot be used in the
A3VTS.
02025 ?Io"k data th. dav. h However, their inclusion in a
D9828 ygar;‘ month, a) ay, hour | 5rogram does not lead to error
minute, secon generation as they are ignored.
D3006 Low battery The special relays listed on
. the left are relays that have
D9072 | PC communication check | oo 2dded to the A3VTS.
Microcomputer sub-routine | For detail information see
D9090 | INPUT data area head device | Appendix 8 “Special Relay
No. Table”
Error code generated for
D9091 microcomputer sub-routine
Special call
registers Communication
D034 /O number
Operation display for CPU
D3095 section
Self-diagnosis error code
D096 | for A3VCPU (A)
Self-diagnosis error code
D097 i for A3VCPU (B)
Self-diagnosis error code
D098 | 55r A3VCPU (C)
Self-diagnosis error code
D099 | 51 A3VTU
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3.3 Cautions concerning module replacement

(1) When the ABNCPU system is to be changed to the A3VTS
system, the /0 modules cannot be installed in the base unit of
the A3VTS system. This means that the maximum number of
I/0 modules that can be installed is limited to 56, 8 less than
what would otherwise be possible.

If a full number of 64 slots is to be used for the IO modules,
change /O module with more I/O points so that the total
number of slots to be used is within 56.

A3NCPU base A3VTS base

A3VTU
A3VCPU
A3VCPU
A3VCPU

Power supply module
Power supply module

Power supply module
A3CPU

r /0 modules (8)

Maximum of 7 levels can be added Maximum of 7 levels can be added
(O modules: 56) (/O modules: 56)

(2) Some special function modules cannot be used in the A3VTS
system. The special function modules listed below that were
used in the existing systems cannot be used and must be
removed.

AD57 (S1), AD58, Al61, AJ71C23, AD51E (may be used under
certain conditions), AJ71C24 (S3)

(3) When the system is changed to the A3VTS system, the base
unit contains a dual power supply to supply the power in two
systems, thus improving reliability in supplying power includ-
ing power supply modules. However, since the power supply
module installed in the expansion base unit is not duplexed, a
malfunction in the power supply, including the power supply
module could stop the system operation.

By changing the expansion base to the one for dual power
supply modules, increased operation ratio and reliability can
be attained. However, external dimensions will increase in size

when such is done.
Base unit Base unit

Power Power
source

1 source
] Power
source source

A3VTU
A3VCPU
A3VCPU
A3VCPU

A3VTU
A3VCPU
A3VCPU
A3VCPU

Power

Power supply module
Power supply module
Power supply module

Power supply module g‘ Power supply module

Expansion base (A658, A68B) ansion base (A68VB)
s 2
=]
b= -
g = H
> >
& g

L & o A Vo
L 18 t]o L

L 466 | L 522 .l
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(4) Expansion base unit (A55B, A58B), in which the power supply
module cannot be installed, cannot be used in the A3VTS
system. If this is used in the existing system, change to an
expansion unit in which the power supply modules can be
installed.

3.4 Cautions concerning the use of sequence programs

Sequence programs created with the ASNCPU can be used in the
A3VTS system in principle. However, note that differences exist as
shown below. .

(1) Differences in I/O control methods

(2) Pulse processing program using the [ SET |/| RST |instructions

(3) Data link processing
{4} Instructions, special relays, and special registers
3.4.1 Differences in 1/0 control methods

The A3NCPU can switch between direct and refresh control for
input (X) and output (Y).

No problem should occur when refresh control is used for both
input and output. However, care must be taken when using direct
control since the A3VTS uses refresh control and differences
between input (X) fetch timing and output timing of output (Y) to
external devices may differ.

If there is a problem, use the segment /O refresh instruction (-
instruction) and write the program so that it takes a form as
close to the direct method as possible in the required area.
Refer to Section 4.3 for detailed information concerning refresh
control.

3.4.2 Pulse processing program with the | SET | / | RST | instruction

When using the | SET | / | RST | instructions to output a pulse
signal to an external device when using refresh control for
A3NCPU output (Y), the segment I/O refresh instruction should be
used in the manner shown in the following diagram.

A3NCPU (Direct control) A3VTS (Refresh control)
X 3 SET
H—= |

‘ +—1 SEG [kav10] kaB1 }—
|
L1 SEG |Kav10| KaB1 |—

POINT

When using the AD61(S1) high-speed counter module, it is
necessary to output a pulse signal specifically for the
ADG61.
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3.4.3 Data link processing

The ASNCPU can change the timing for link refresh using the [_E_TI/
instruction by using the sequence program to set the special
relay M9053 ON. However, the A3VTS is not provided with this
function and cannot use the [E/ instruction. Link refresh is

automatically set by the timing of the link scan as designated by
the master station. ‘ :

For details, refer to the A3VTS Data Link User's Manual.

3.4.4 Instructions, special relays, and special registers
(1) Instructions

The instructions shown below either vary with those of the
A3NCPU or cannot be used in the A3VTS. Care must be
exercised when they have been used in a present program. For
detailed information concerning the instructions, see Appen-
dix 5 and the A3CPU Programming Manual.

(a) instruction

The specifications are different as follows:

A3VTS A3NCPU

When M9052 is OFF

Instruction Refresh instruction for |7 segment decode instruction.
function the segment /0. When M9052 is ON :

Refresh instruction for the segment 1/0.

(b) instruction

The specifications are different as follows:

A3VTS A3NCPU

When the I/Q contro! for both inputs and
outputs is set to direct control, the instruction
becomes a malfunction check for special
formats.

When the I/0 control for either one or both of
the inputs and outputs is set to refresh
control, the instruction inverts the outputs of
the designated bit device when executed.

Becomes a malfunction
check instruction for
special formats

Instruction
- function ,

(c) instruction

The specifications are different as follows:

A3VTS A3NCPU

When M9049 is OFF )
The instruction outputs until the
Instruction Outputs 16 characters | NULL code (00+) is reached.

function of ASCIl code. When M39049 is ON
The instruction outputs 16 characters
of ASCIl code.
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(d) [com |, [ El |,[_D1_],[JRET ], [RFRP ], and [ RTOP |

instructions

The [COM |, | El |, [ DI ], [IRET], [RFRP ], and

instructions are not used in the A3VTS. However,
inclusion of these instructions in the program will not
result in error generation.

(If the is included in the main routine program, an
error will be generated.)

Correct the program as necessary

(2) Special relays and Special registers

Some of the special relays and special registers cannot be
used and some are newly added.

See Appendix 3.2 for information concerning the device
numbers. For detailed information concerning each of the
special relays and special registers, refer to the CPU User’s
Manual.
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APPENDIX 4 Cautions Concerning the Use of an A3VTS in System Already Using an A3HCPU
4.1 Differences in instruction set between A3HCPU and A3VTS

Instructions for the A3VTS (A3VCPU) and A3HCPU other than
those shown below are the same. For information concerning
instructions not shown below, refer to the A3CPU Programming

Description

The contents of the instruction shown on the left vary between
the A3VTS and A3HCPU. For details see Appendix 4.4.3.

Manual.
Instruction
L& ]

The instructions shown on the left cannot be used with the
A3VTS.

However, their inclusion in a program does not lead to error
generation as they are ignored.

4.2 Differences in special relays and special registers between A3HCPU and A3VTS

The special relays and special registers of the A3VTS (A3VCPU)
and A3HCPU other than those shown below are the same. For
information concerning the contents of the special relays and
special registers, refer to the appropriate CPU User's Manual.

1
Device |Device No. Name of Device No. Description
M9030 _ The special relays listed on
to ;;Z‘éngnﬂ°1ck or;ljfc c?éﬁiec' 15€C: | the left cannot be used in the
M9034 g minute A3VTS. —
N " - However, their inclusion in a
M9052 | SEG instruction switch program does not lead to
error generation as. they are
M3084 | Error check ignored.
M9018 |Data link monitor switch The specia! relays listed on
. " " the left are relays that have
Srg;aaclzl MS091 ;\Ilhcrocomputer routine call error been added to the A3VTS,
Y ag For detail information see
M9092 Dual power supply module over- | Appendix 8 ~Special Relay
‘| heat error Table”
Dual power supply module mal-
M9093 function
.MS096 | A3VCPU(A) self-diagnosis error
M9097 | A3VCPU(B) self-diagnosis error
M3098 [ A3VCPU(C) self-diagnosis error
MS099 | A3VTU self-diagnosis error
D9006 |Low battery The special relays listed on
D9072 PC communication check K’;Vl-ffg cannot be used in the
D90s0 Microcomputer sub-routine INPUT | For detail information see
data area head device No. Appendix 8 “Special Relay
Dgogq | Error code generated for micro- Table '
computer sub-routine call
Special D9094 | Communication /O number
registers D9095 0 - " -
peration display for CPU section
Self-diagnosis error code for
D096 | A3vCPU (A)
Self-diagnosis error code for
DS0S7 | A3vCPU (B)
Self-diagnosis error code for
D098 | A3vcPU (C)
Self-diagnosis error code for
D9099 A3VTU
APP-14
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4.3 Cautions concerning module replacement

(1) When changing the ABHCPU system to the A3VTS system, the

I/0 modules cannot be installed in the base unit of the A3VTS
system. This means that the maximum number of I/O modules
that can be installed is limited to 56, 8 less than what would
otherwise be possible. '

If a full number of 64 slots is to be used for the /O modules,
change I/O modules with more I/O points so that the total
number of slots to be used is within 56.

A3HCPU base unit

>
%
w
o
o
I
o
c
2
-

° L o
3 3|3
£ E|E
z|2 z|z|2|B|5]|3
o
£l 8 s s2lz(3|3]s
2| < Ble | L)l glaqld
g 2|8
& ) S
/0 modules (8)
Maximum of 7 levels can be added Maximum of 7 levels can be added
(/O modules: 56) (/O modules: 56)

(2)

(3)

Power
source
Power
source source >

(4)

Some special function modules cannot be used in the A3VTS
system. The special function modules listed below that were
used in the existing system cannot be used and must be
removed.

AD57 (S1), AD58, Al61, AD51E (may be used under certain
conditions), AJ71C24 (S3)

When changing the system is changed to the A3VTS system,
the base unit contains a dual power supply to supply the
power in two systems, thus improving reliability in supplying
power including power supply modules. However, since the
power supply module installed in the extension base unit is
not duplexed, a malfunction in the power supply, including the
power supply module could stop the system operation.
By changing the extension base to the one for dual power
supply modules, increased operating ratio and reliability can
be attained. However, external dimensions will increase in size
when such is done.

Extension base Extension base

Power
source
Power

Power supply module
Power supply module
A3VTU
A3VCPU
A3VCPU
A3VCPU
Power supply moduls
A3VTU
A3VCPU
A3VCPU
A3VCPU

Eg\v{ar supply module

Expansion base (A658, A68B)
2 =

o

A

Power supply modulk
Power supply module
Power supply module

|

Extension base unit (A55B, A58B), in which the power supply
module cannot be installed, cannot be used in the A3VTS
system. If this is used in the existing system, change to an
extension unit in which the power supply modules can be
installed.
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4.4 Cautions concerning the use of sequence programs

Sequence programs created with the A3HCPU can be used in the
A3VTS system in principle. However, the time required for
processing instructions will increase resulting in increased scan
time as well. Also note that differences exist as shown below.

(1) Differences /0 control methods

(2) Pulse processing program using the / instructions
(3) Instructions, special relays, and special registers

4.4.1 Differences in 1/0 control methods

The A3HCPU can switch between either direct or refresh control
for input (X) and output (Y). .

No problem should occur when refresh control is used for both
input and output. However, care must be taken when using direct
control since the A3VTS uses refresh control and differences
between input (X) fetch timing and output timing of output (Y) to
external modules may differ.

If there is a problem, use the segment I/O refresh instruction
( instruction) and write the program so that it takes a form as
close to the direct method as possible in the required area.
Refer to Section 4.3 for detailed information concerning refres
control. '

4.4.2 Pulse processing program using the / instructions

When using the / instructions to output a pulse signal
to an external device when using refresh control for A3HCPU
output (Y), the segment I/O refresh instruction should be used in
the manner shown in the following diagram.

A3HCPU (Direct control) A3VTS (Refresh control)

X0
X0
{5 [ e H —
+——1{ SeG |Kav10]kaB1 }—

)

[ -
———| SEG |[Ka4v10] k4B1 |

POINT [

When using the AD61(S1) high-speed counter module, it is

necessary to output a pulse signal specifically for the
ADG61.
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4.4.3 Instructions, special relays, and special registers

(1) Instructions

The instructions shown below either vary with those of the
A3HCPU or cannot be used in the A3VTS. Care must be
exercised when they have been used in a present program. For
detailed information concerning the instructions, see Appen-
dix 5 and the A3CPU Programming Manual.

(a) instruction

The specifications are different as follows:

A3VTS A3HCPU

* When M9052 is OFF
7 segment decode instruc-

Instruction Refresh instruction for tion.

function the segment /0. * When M9052 is ON
Refresh instruction for the
segment /0.

(b) instruction

The characteristics vary as shown below.

A3VTS A3HCPU

Instruction | Outputs 16 characters of ASCIl | The instruction outputs until
function code. the NUL code (00w) is reached.

(c) instruction

The specifications are different as follows:

A3VTS A3HCPU

The [CHG] instruction is ex- The instruction is nor-

Instruction | ecuted only when the condition ma!ly .execu.ted during .Fhe
period in which the condition

- tact .
function f)on? acts are set from OFF to contracts of the instruc-
’ tion are ON. ‘

(d) [E1], [D1], [IRET], [RFRP], [RTOP] instructions
The COM, E|, DI, IRET, RFRP, and RTOP instructions are not
used in the A3VTS. However, inclusion of these instruc-
tions in the program will not result in error generation.
(If the is included in the main routine program, an
error will be generated.) _

Correct the program as necessary.

(2) Special relays and Special registers
Some of the special relays cannot be used, however, their
inclusion in a program will not result in error generation.
Some special relays and special registers have been added.
See Appendix 4.2 for information concerning the device
numbers. For detailed information concerning each of the

special relays and special relays, refer to the CPU User's
Manual.
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APPENDIX 5 SEG Instructions Used in the A3VTS

The instruction as it is used in the A3VTS differs from when
it is used in the ASHCPU, A3NCPU, and A3CPU.

@ instruction--«-++--- /0 Segment refresh
Usable Devices £l&
- £ 8 33 % EE’ Error Flag
Bit devices Word (16-bit) devices Constants | Points [level( & | w | & s |O ol
2 |°(3|L
XY [MIS LIB|F|IT|C|(D|W[R|AO|AT|Z|VI|K|H]|P|I|IN g =2 @ M3012|M9010|M9011
S OO O|7 -
Segment refresh designation Set data
/ s Set the head device number of the device executing
L segment /O refresh.
I SEG : _ .
n Set in 8 point units the number of points executing the
) segment I/O refresh.

Functions (1) Executes segment refresh procéssing of the /O points con-
tained within the number of bytes designated by D beginning
from the device number designated by S (source).

(2) Segment refreshing is accomplished by the . instruction
in a program only for the device points designated in the
program. External data is fetched or outputs are given to an
external device when refresh processing is executed. Thus
segment refresh can be executed during a single scan at
whatever point is necessary.

Input refresh ' Output refresh Input refresh Output refresh  Input refresh
Sequence processing - M 1 I
0 step 7 END O step ; END O step
Output refresh [SEG] instruction executed [SEG] instruction executed [SEG] instruction executed
refresh processing refresh processing refresh processing

(3) Better program processing response time can be provided for
inputs from external modules during sequence processing by
fetching the ON/OFF status of the external inputs at the point
at which the segment refresh instruction is executed. This can
be done by executing segment /O refresh in relation to input
(X).

(4) When segment I/O fresh is executed in relation to output (Y),
the ON/OFF status of output (Y) at the point the segment I/
refresh instruction is executed is output. Therefore, ON/OFF
can be repeated during one scan by using the segment I/O
refresh instruction.
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(5) The following shows how to set S (source) and n.

SEG [ K4 Y30 | K4 B10
s i s b

]E IE + Be sure to set either K1, K2, K3, or K4. Which one is set will not affect processing.

»Set the head device number that will executelthe refresh.
‘ Any setting between Y.0 to Y7 (X:0 to X.7) will refresh the designated number of

points from Y.0 (X+0). Any setting between Y-8 to Y-F (X«8 to XnF) will refresh the
designated number of points from Y.8 (X.8).

Set the number of refresh points.
The number of refresh points is the set value times 8 points and is set in
hexadecimal.

The maximum setting range is BFF (2048 points).

Relationship between the setting value and the number of refresh
points

Bl = 8 points

B2 = 16 points

BA = 80 points
BB = 88 points

B10 = 128 points

BFF = 2048 points

[ POINT |

(1) The "B” used in the refresh point setting has no
relationship with the "B” of link relay "B”.
Link relay "B” can be used for up to 1024 points.
(2) When setting the number of refresh points to “B0” (0
points), all of the device numbers (installed units) set
by the head device number are refreshed.

Execution Conditions The following shows what conditions must exist for the SEG
instruction to be executed.

Segment /O refresh | I I
instruction __l .

SEG Executed ‘

instruction Not executed J Executed during L Executed duringl

each scan

| J each scan l
(i | _

Operation Error in the following examples, an error is generated during operation
and the error flag is set to ON.
(1) A mistake has been made in the S (source) or n device. (Set to
a value other than X, Y, or B.)
(2) The segment I/O refresh range exceeded X, Y7FF.
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Program Example To fetch the actual input from X0 to XF to the X image when MO is

ON and after the next step, to set Y50 and Y51 ON in response to
setting ON of X0 and X3 respectively.

Mo
I | ] l I With M0 ON, the actual input of X0 to XF is
LI ISEG Kaxo | ka2 fetched to the X image.

X0 .

—— Y50 }— Y50 is set ON when X0 is set to ON
X3
',l Y51 Y51 is set ON when X3 is set to ON
X0 T When either X0 or X3 is set to ON, the
:ll SEG lK4y5oI K4B1j‘—‘ status of Y50 to Y57 is output to an
X3 L external module.

APP-20

18 (NA) 66190-A



APPENDICES | /MELSEC -A

APPENDIX 6 System Operation Status

This section describes the system operation status for the
independent operation mode and majority operation mode when
the factors which determine the system operational status are
combined.

6.1 System operation status in independent operation mode

There are four factors that determine operation status for a system
in the independent operation mode. The following describes the
system operational status when these factors are combined
together.

* Position of the A3VTU RUN/STOP key switch

* Position of the A3VCPU RUN/STOP key switch

* Instruction from external source {Remote RUN/
STOP contacts, remote PAUSE contacts, Remote
RUN/PAUSE from peripheral device)

* ON/OFF status of M9040 (PAUSE enable coil)

Factors

(1) Determine the operation status of the system in the following
status . :
1) Check the operation status of the A3VCPU.
2) Check the system operation status with information re-
ceived from 1., the position of the RUN/STOP key switch,
and the ON/OFF status of M9040.

(2) Operation status of the A3VCPU

GPP/PHP/HGP Remote RUN Remone | Memote
Remote RUN/STOP Contacts OFF ON
| STOP | Instruction Not executed Executed
2;"@3: M9040 OFF ON
of the VCPU Remote PAUSE Contact OFF ON OFF ON
STOP STOP
RUN RUN PAUSE STOP PAUSE
REPAIR RUN PAUSE STOP PAUSE

(3) System operation status
The operation status of the system is determined by the
operation status of the A3VCPU and the setting of RUN/STOP
key switch of the A3VTU. ‘
The table below shows system operation status.

M3040 OFF ON
A3VTU RUN/STOP Operation Status '
Koy St Operaton aas|  STOP PAUSE RUN STOP PAUSE RUN
~___STOP STOP
PAUSE STOP PAUSE RUN STOP PAUSE | PAUSE
RUN STOP PAUSE RUN STOP PAUSE | RUN
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6.2 System operation status in majority operation mode

There are four factors that determine operation status for a
majority system. The following describes the system operational
status when these factors are combined together.

* Position of the A3VTU RUN/STOP-key switch

* Position of the A3VCPU RUN/STOP key switches of
the three modules. ’

* Instruction from external source (Remote RUN/
STOP contacts, remote PAUSE contacts)

* ON/OFF status of M9040 (PAUSE enable coil)

Factors

(1) Determine the operation status of the system in the following
status

1) Check the operation status of each of the three A3VCPU
modules.

2) Check the system operation status with information re-
ceived from 1., the position of the RUN/STOP key switch,
and the ON/OFF status of M9040.

(2) Operation status of the A3VCPU

Check the status of each of the A3VCPUs using table 6.1-(2).
(Neither error status nor WAIT status has any relationship with
the system operation status.)

(3) System operation status

The operation status of the system is determined by the
operation status of the A3VCPUs of each of the three stations,
the RUN/STOP key switch of the A3VTU, and the ON/OFF
status of M9040.

The table on the next page shows system operational status.
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A3VTU RUN/STOP
Key Switch sTOP PAUSE RUN

crUC .
asvern) N\ cpu ‘;": .| M3040 = OFF | M9040 = ON | M3040 = OFF | M9040 = ON | M9040 = OFF | M9040 = ON

Operational \(A3VCPU)
Status Operational Status STOP [PAUSE| RUN | STOP [PAUSE] RUN | STOP |PAUSE
' STOP
PAUSE
RUN o0
STOP
Moo lpauSE
RUN

sToP

N rlPAUSE
e [PAUSE R SHES
STOP ]

MoK lPAUSE
RUN

STOP
PAUSE
RUN
STOP
PAUSE
RUN
STOP
e lPAUSE
RUN o0

STOP
PAUSE
RUN
sToP
M9040 (oot

=OFF
040l e RUN 0|0
STOP

e [PAUSE
RUN

STOP
PAUSE
RUN oo

sToP
PAUSE

RUN

STOP |PAUSE| RUN | STOP |PAUSE STOP [PAUSE

2
H

M9040
= OFF

STOP

M9040
= OFF

RUN

M8040
= ON

O|0|10]0|0]|0O
O|o|C|O|0]0
O|Clof0o|0|0
O|Oo|O|Cl0|0
O|0o|O|0|0O|0
O[O|O|C|O|0|0
Ol0|0|0|010|0O
OlO|O|O|0|0|0O
O[O0 0O|0|0|0

STOP

M9040
= ON

M8040
= OFF

W,'OOOOOOOO\OOOOOOQ‘OO'O‘OOOOOOOOOOOOOOg

RUN

M9040
= ON

OOOOOOOOOOOOOOOOOOOOOQOOOOOOOOOOOOOOg

'@;;OO-?CD‘;%OOOOOOOOOOOOOOQOOO_‘OOOOOOOOOOOOOO'

O

O

O
OIC|O[O|0[0O]|O
OO0 10|0|0|I0
O|010|0|0{0O]|0

OO |0|10]0(00

Table 6.1 Operation Status in Majority Operation Mode

System operational status------ IZ : STOP, |:] : PAUSE, @ : RUN, : Majority M

operation
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APPENDIX 7 Instruction Table

7.1 Types of instructions

Type of Instruction

Description

Contact instruction

Start of operations, serial connections, parallel connec-
tions '

Connect instruction -

Circuit block connections, write and read of arithmetic
operation results

Output instruction

Bit device output, pulse output, output reverse

Shift instruction

Bit device shift

Master control instruction

Master control

Sequence Program branch instruction Program jump, call of sub-routines, interrupt prog-
instructions rams, etc.
"Program switching instruction Main program +<— sub-program switching
. . Program repetition between and instruc-
to instruction tions
Refresh instruction Executes link and segment refreshes
instruction Program
. . Instructions not listed above that include program halt
Other instructions and non-processing.
Relational operation instruction =, >, < and other relative symbols
. . . . Arithmetic operations for and
Basic Arithmetic operation instruction (addition, subtraction, multiplication, and division)
instructions . X X
— conversion instruction | [BED] — [BIN | and [BIN] — [BCD] conversion
Data transmit instruction Transmits designated data
Logical operation instruction Provides logic operations such as OR and AND
Rotation instruction Rotates designated data
Shift instruction Shifts designated data
P . 16-bit data search, decode, encode and other data
Data processing instruction processing functions
Application . . .
ingg'uctions instruction table read/write

Buffer memory access instruction

Special function module data read/write

Local, remote I/O station access
instruction

Local station data read/Write

Display instruction

ASCIl code print,/' character LED display, etc.

Others

WODT reset, carry flag set/reset and other instruction
not listed above.

Table 7.1 Type of Instruction
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7.2 Instruction table
7.2.1 How to read the tables

The instruction table lists all the instructions usable in the
MELSEC-A series.

Those which cannot be used in the A3VTS are marked with an
“X". All other instructions can be used in the A3VTS. The
instruction tables given in Sections 7.2.2 to 7.2.4 use the following

format.
2 . Conditiof § 2o Applicable Devices
Type |2E lnsg:dchon Symbol - Process Description nof " K § el
e Execution| o | =| 5| B} § M
& $ a|s1E XYéBFLTCDWKHPAoMZVRNI
|+ ]—|: |©I6H l |5.. oiS|e(e|e|e|e(e(ejeje|o(jeje| |o|(eie|e|e
(D} (S) -~ (D)
[+p I_{+p|©|@|-+ f slele| |eo|D| |ejele|e|e]|e|s|e|e olojojofe
[+ I |+ |®I@I®1'+ I 17.. ol[Sleo(0(0|elee(e(e|e(o o (ojajojole
(S1) +(S2)—~ (D) - S2(e|e(e|e(e|e|ojeie(eoje |o(e|e(e]e
BN 1651t | 16 +P | [+PI@I@]®H I 71%1®( |®|p| |e|e|eie|e]e|e|e|e olojelo|e
Addion | bis - l—l— l@l@H I | 5|e|je| |e|S|eje|le/e/eo/o/e/e|eo/eie/e]| e|leje|e|e R
(D) — (S) — (D) i N U010 RN IO U O R S Y O O 90 0% R U N
l_p l—l_P]©|®j'+ f s(e(e| [o|D| |e|e|e|e|ele|e|e]e 310000
I__ _FI@'@‘@H ’ I.,.. olSl|®|®|® (0|0 0/eleio|e(o|e |ojoisjeje
{S1) — (S2)—~ (D} SJee|jeje(e/e|e|e|jeo|o(eje]| (o/e|o|e]e
—l—Pj@l@l(@H } 7(e|e) (olp[” oleojo|o|ejo(o|e oleo|e

17 s 1

Explanation

(OE Instructions are classified by applications.
@----e- Indicates processing unit used when instruction is being
executed.
Processing - .
Unit Device Points
4 points per unit with max-
X, Y, M, LLS,F,B - .
16 bits imum of 16 points
T,C,D,W, R A Z V 1 point
4 points per unit with max-
X, Y, MLSFB.- - !
32 bits imum of 32 points
‘T, C, D, W, R, A0, V 2 points

Fig. 7.1 Device Processing Units
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(€S Indicates the instruction symbol used in a program.
A 16-bit instruction is the standard instruction. 32-bit and
instructions executed only at OFF to ON rising edge become
as shown in the following diagram.

32-bit instruction-«---- D is added to the head of instruction.

+

D+

Example:
16-bits instruction  32-bits instruction

Instructions executed only at OFF — ON rising edge----- Pis
added to the END of the instruction.

+

+p

Example:

Instruction executed only at OFF —
ON rising edge

Instruction executed
while ON status

@:-+----Shows symbol used on circuit.

-FIeolEloH

Indicates

Indicates

destination.

Indicates source.
Indicates instruction symbol.

destination.
Indicates source.

Indicates instruction symbol.

Fig. 4.2 Symbol Representations in Ladder

Destination indicates where data is going after operation.
Source indicates from where the data was provided prior to

operation.
(OT Indicates the contents of the processing used for an
instruction.
{S)+(D)—(D) (s+1, SHH+(D+1, D)—(D+1, D)

l%Indicates 16 bits.

16 bits, 16 bits

|—> Indicates 32 bits.
®+1 ®
[Upper 16 bits Lower 16 bitil
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®----- The conditions of execution for each instruction are detailed
as shown below.

Symbol Condition of Execution

An instruction to be executed unconditionally; this instruction is
No symbol | executed without regard to any ON/OFF conditions. If the prior
condition is OFF, the instruction will conduct OFF processing.

A modal type instruction to be executed during ON; this
| | instruction is executed only while the prior condition stays ON. If

the prior condition is OFF, the instruction is not executed and
thus processing is not made.

A one-shot type instruction to be executed during ON; this
I instruction is executed at the rising edge of the preceding

1 condition. Once it has been executed, it is not executed again
even when the condition stays ON.

A one-shot type instruction to be executed during OFF; this

instruction is executed at the falling edge of the preceding

* condition. Once it has been executed, it is not executed again
even when the condition stays ON.

@:-+-+--This indicates the number of steps used for an instruction.
When the number of steps varies depending on conditions,
they are indicated in two steps.

For more detail, refer to the description of each instruction.

------ ® indicates an instruction to which an index (Z, V) can be
added.

©-++-- ® indicates an instruction which has subset instructions.
@:----- ® indicates that the instruction changes the carry flag.

q------ ® indicates that the error flag is set to ON when an
" operation error is generated.

(\OEE Alphabetic letters at S (source) and D (destination) positions
in the symbol chart are entered. The devices usable as a
source or destination for that instruction are indicated in the
corresponding columns.

@3------ The devices which can be used for S and D indicated in
column @. The entry of a marker (®) indicates the usable
device and the lack of a marker indicates that it cannot be
used. '
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7.2.2 Sequence instruction

(1) Contact instructions

2 ] Condition H HE Applicable Devices
Type E? lnscn':dcgon Symbol Process Description of‘ : é § '; g o
E"e““""’“é_'zdw XYéBFLTCDWKHPAanVRN
It Begin logical operations |
r —— (begin a contact logical 1 olojojo|ojo]jo]e
: operations) .
i Begin logical NOT opera-
LDI \g H tions (begin b contact 1 olojo|o|ojoje|e
logical operations)
T »::lc‘Dié:sn;ontactserial con- 1 ololeojoleleole
Contact - -
W ‘t;lol:ll:J‘Ecﬁ(gnsz):ontact serial 1 ololele|olelele
| N | OR (a contact parallel con- 1 olelelelololele
L
Table 7.2 Contact Instruction
(2) Connect instructions
2 . Condition | & HE Applicable Devices
Type gg '"sg;'::"" Symbol Process Description of |3IE § EE e ™
Execuhongssgi XYéBFLTCDWKHPAnAiZVRN
—1 ="k ~r—7-—F=1—| AND for between fogical blocks 1
L__“.__.J [ O | {serial connection of blocks)
B = o :
|t - YL 1
Connect | — E;c:;easﬁor::ults of logical 1
Reads results of logical
perati stored with 1
MPS
Reads and resets results
of logical operations 1
stored with MPS
Table 7.3 Connect Instructions
(3) Output instruction
2 . Condition :!,‘ I Applicable Devices
Type |3E lnstcr:::on Symbol Process Description of |3 § § “E:, ': —
Em"ﬁonz.-vﬂgg X|Y(Z|B|F|L|T|C|D|W{KH|P lAda1|Z|V|R|N
ouT Devi 1 oje|oo/ejo]e
——O—+ evice output ) o T
SET|—| SET | HD' t x Dj_lele °
® evice se 3 D olele »
RST D,- * 1 D [ 3L J oje|e|0 olejieole|e
—{ RST | ® H evice reset 3 D olele .
Output - Generates 1 program cy-
PLS —| PLS ] [®)] H cle of pulses at rising edge § 3 D ojeleo0ole
of input signal
Generates 1 program cy- .
PLF —| PLF | ® |—+ cle of pulses at falling { 3 D olo|eo|ofe
edge of input signal
CHK iCHKlIHMW“ D {8,810 810
UO-refresh T 2w wiererele e lele ele[elele

Table 7.4 Output Instructions
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POINT |

instructions varies (1 or 3) depending on the device.
3 step devices are the following:

instruction: F, M9000 to M9255, [ SET | instruc-
tion: B, F, M9000 to M9255, | RST | instruction: B, F, W,

M9000 to M9255

1. The number of steps for the [OUT], [SET], and [RST]

For the execute conditions of the output instructio'n,
the asterisk “X” indicates that the device operates

for F (annunciator) and _4_— otherwise.

(4) Shift instruction

2 i Condition |5 <l2le Applicable Devicés
Type EE Insg:dcgon Symbol Process Description of i § 2 ‘;% ™
g Execution |4 |1 &I 5[ E( |x|v|7[B[F|L|T|c|plwik|H|P|adas N|
z s
[ st ||{ser T @ M4 | l 3 p| [e|e]e[e]e
Shift - 1-bit shift for a device
[ srre ||{ sFre | @ 4 b s D| |o]e]e|e]e
Table 7.5 Shift Instructions
(5) Master control instructions
ion | 5 ) licable Devi
2 . Condition | 2] || 2|8 Applicable Devices
Type gg Insguwc:mn Symbol Process Description of '; é f '; ‘: o
K Execution | 5| =(2| 8| & X|¥|zIB|F|L|T|c|D[W|K|H|Pladjas N|
n °
MC MC n l ® Begins master control 5
Master | _ l ] —| | H D olelolefe
contro} .
| MCR | H MCR I n H ;l;irlmmates master con- 3 n °
Table 7.6 Master Control Instructions
. (6) Program branch instructions
ition | & HE; Applicable Dev}
4 " ‘ Condition |£| | <1212 pplicable Devices
Type gg Insg:dc:lon Symbol Process Description of. : § g ; ':;' ol
& Execution | ;| =318 | § x|¥|z|B|F|L|T|c|DW|K|H|P|adlas N
I J to PXX after input I |
A cJ PXX clo‘rrlrt‘:l‘i)ti:ns fulﬂl?et?la rine 3le b
Jump to PXX in the next
Jump | - i scJ I -| sCJ l P)K)KH »tsicoanr; fzfltﬂe‘;nput condi- 3le ° °
J to PXX -
Jmp JMP PXX dittonally uncon 3[e . °
l CALL | —I CALL | PXX l I E: sub-routine PXX ..I ]. 3® *
Sub- after input conditions ful- ®
filled
e | - | | cauLp | [ cae [ pxx M| ™ ; sle| | |®
call
Return to se -
[ rer ]IH RET 4| rom afor * subroutine 1
program
s _interrupt prog-
l El | H El ram :m. |na|r GF 4
witl 9053 off.
e Disables |
Interrupt | isables interrupt prog- S I
program o] H DI P o run, Vel 1 NEEREE
n_from the interrupt
I IRET l H IRET program t o s N O A
program. R R e e N A S
Micro- [ suB |[[{ sue [ n M. be  micro. l l le| | |o
computer | _ computer program desig- n [ 30 3T 23K 3K ) ole
prog d by n.
aal [ suep ||-{ suep [ n || ™™" ; e | |®

Table 7.7 Program Branch Instructions
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(7) Program switch instructions

Condition Applicable Devices
of

Instruction .
Code Symbol Process Description

Sub-Sat

No. of Steps
Index
Carry Flag

2
Type gg

Ermvor Flag
X
<
0n~2
w
m

Execution LTCDWKHPA0A1ZVRNW

-

swih | = || cHG || cHG 4| Seches betweon main- | |

Table 7.8 Program Switch Instructions

(8) FOR to NEXT Instructi.on

£ i - Condition |5 2|z Applicable Devices
Type E§ lnstcr:dc:on Symbol Process Description of_ g g § ;E >
& Execution | 4 | =13 15| 5 X|Y[Z|B[F|LIT|C|D|W|KIH|P [Adlas| Z|V|RIN
FOR | FOR | H FOR I n H Executes program be- 3 ®n ejei0o0ie |0/0000
to - tween [FOR ] and
NEXT [ Next [ NEXT |4 for n times 1 .
Table 7.9 FOR to NEXT Instruction B
(9) Refresh instructions
k-4 . Condition g o= Applicable Devices
Type gg hsg:d‘:m Symbol Process Description of : .’é § ; % -
£ Emm"g'ﬂgé X|Y|Zz|B|F{L|T|C|DW|K(H|PAdAi|Z| VIR|N
Link ik g I data R O O I A S B o oy g oy e N
eiesh |~ | COM ||H COM H4 s T
=
. [ol link refresh dis- . -
rel:rreth l El ] +—L El lasbledstatus:w 1T 1 1] 1] ]
Enable \ Link P ) [0 0 I I B e 2 o
Idisable | ol | H DI | wher-Mog53-is-ON ' - { |
Segment | _ | [Tgpg SEG frean"of seloocd Hevies | | 7
refresh l l H I © I n1—+ only during 1 scan.

Table 7.10 Refresh Instructions
(10) END instructions

e i Condition } MEF Applicable Devices
Type (32 Insgu‘)dctelon Symbol Process Description of |3 13 i E N -
Em""*’"g'%a.s X|Y[Z|B|F|L|T|C|D|W|KIH|P|AdAifZ|V|R|N]
Always placed at end of
- | FEND | main routine program to 1
END H FEND H end processins.
i { Always placed at end of |.
- END —_— sequence routine prog- 1
ram to end processing.
Table 7.11 END Instructions
(11) Other instructions
] i . i
H . Condition | £ HE Applicable Devices
Type |35 Insg:dc:lon Symbol Process Description of | -§ § EE T Tl
£ Bection| 51 °131315| |x|v|7|B[F|L|Tic|Dw|K|H|Pladaiz|v[R|N

Resuits output after the
input conditions are fulfil-
led, and stops the sequ-
ence program. When the

Stop - L STOP | | STOP H RUN key switch is again | I 1
set to “RUN", the sequ-
ence program begins ex-
ecution again.

No No processirig
. - —_— For program erasure or 1
processing spaces.

Table 7.12 Other Instructions
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7.2.3 Basic instructions

(1) Relational operation instructions

-4 . .
g 5 Condition | £ g2 Applicable Devices
Type ?E Insg:dc:on Symbol Process Description of gg%zf o
£ Execution | 5 <13 | & X|Y[Z|B[F|L[T|C|D|W|K H|P|adfas N
5
= ||H{w-Te0[] ﬂ?" ®lsijo|o[e|e[e|o|e/e|elelele| |o]e
- — {S1) = {82): Conductin 15
lAND—I _|AND_|@J ®J~ (S1)#=(52):Non-oo%ducﬁng | I 7 b A A
Im‘ll_'—o?::-[@—@:]_] J_'l-f_.. .82............ ol
7
I—] 5
<> HLD<>|®I@!' ﬂ7.. .Sloooooooooooo ole
I_—‘l‘ I—l—ﬁ (S1) # S2): Conductin ["—I 15 .
AND<> AND< > |GD|(5D) (S1)=(32):Non-co$1ducting 7 o8 o
WWI—@T H_S_.. .szoooooooooooo ol|e
7
5
Lb> [LD>]@]@] H?" .51000000000000 oo
I-_I I—Tj—l {51) > (S2): Conducting I—I 15] L
AND > AND> | (D |G {51} £ (52): Non-conducting 7 *® |®
5 S2e|ejejejeje|e(e/e|leiesie| |ele
. OR > OR> | | & - Holo{ |o
|| TTer Il
. its 5
relations =| H_—;—I_I—j_ l I 19 ]
o< D<= |GD|&D 7.. .s1oooooooooooo ole
|”—_|_ [AND<=|GD]GD}- | 1915 (52 Conduc 15] )
AND <= AND<=|GD|GD (S1)>(82):Non-cz?1ducting _’—L 7 *e|®
lOR<=] I‘I°R<=I@|@|J —I—-L;.. .32000000000000 ole
”'—’—'—l 5
< N RCPAREY ﬂ?" .51000000000000 ole
" {81} < {S2): Conducting 15] .
rAND<| _| < | & I &) J_ {S1) 2 (S2): Non-conducting _I_-l_ 7 oo o
5 Sle|e|o|e(ejoje/o|e/ejefe] [o|e
|OR<|‘—|<|CSD|@|--I I |—oo °
7
5
ILD>_IH>=[@]@:| _[—L?.. ®(sie{e|e|e|e|e|o|e|e]e|e]e]| |o|e
= = {S1) 2 {52): Conducting 15] ]
(a0 >=[| {>=TED[@ | Ol s i ing | I 71°®] |®
5 S2eje|e/eo|e/ojo|o|o(o(eje]| |eie
[or>=||Y>=T®[=@H [ 1 Eele| o
7
[LDD=I |LDD=]®|@]I —I_-'-". .31000000000000 °
{S1+1,81)=(S2 +C‘L, SdZ):
nducting
[anoo =] | {aNDD=[GDIGD} | 141, smsiira™ | L{le] | |of
Non-conducting S2eje|e(e|e|eje{sle|o|e|e| |e
vt | IORD=| '—IORD=|®|@|—' | ] 11e °
data "
: bits
retore |LDD<>I ILDD<>I@]@] J ]-11. .81000000000000 °
(S1+1,S1)$(SZ+C1,SdZ):
; onducting JF Y TR 0 'OUN PO U N O VU O A SO A O Y
|ANDD<>| —|ANDD<>|@|@|- (5141, 1) = (524+1,52) I | 11f® °
Non-conducting
loro < >] | HorpS[GD[@ H ] I Y S5 o b b b A A A

Table 7.13 Relational Operation Instructions (Continue)
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- " .
2 . Condition | £ HE Applicable Devices
Type §§ Instruction Symbol Process Description nof :éﬁ SlE
- Code Execution | 5| 2| 4| E| bl
£ s a|8|& XYéBFLTCDWKHPAoAiZVRN
ILDD>I [LDD> ®I@l _| l_”. Slje/e/e(eeeje|e|e|e|eje]| [o| [o le
(S1+1,51) > (52 +a;52):
nductin,
[anoo >] | {anoe> [GH[@}- sLsnsirer | l el | |e
- Noncondicting S2/e|e|o|e/ejejele[e|e/eje]| |o] |o |e
|ORD>I |—|0RD>!@|@|—| I | 11|e .
LDD<=| ILDD<=@I@I J l.”. .81000000000000 o (o lo
[S1+1,81) % (S2+1,82): -
= I I'_] Conducti | |
ANDD< = ANDD<= | D) | (B2) (Sl+1’s”>(sz+1'82|;. ing 11 e Y S TS O S SN Y O
Non-conducting S2e(e|e|e|o/ele|e|o|e|e|e| o [o| {e
3dm 2 ORD < = |--|om><=|@)@)|—J l l"' b
ata . -
: bits i
relations LLDD<1 HD< [@I@} l l h11le ° )
" (141,51 < (5241, 521 Sljejejo(oolojeje/ole|oie o |0 (o
Conducti
lavoo <|| o< [GD[@D} 141 sn2msra™ | I"" .
Non-onducting s2/ejejeleje|ejee|ele|ele] o o |
IORD<] L-|D< ]@I@I—' I | 11]@ .
[LDD>= HD>=|@|®F _I-_l_". .51000000000000 o [of |o
{51+1,51) 2(52+1,82):
= _| ..I |_ Conductin
[wo0>- ]| o>~ [®[@® STHLSN<IS24 820 l | el |e
- Nor-<ondicting S2jejelele ele|e|ele/ejeje] e |0 |e
IORD>=I'—|D>= @I@l—' | |11o .
Table 7.13 Relational Operation Instructions
(2) Arithmetic operation instructions
g . Condition | 5| .| 52| 2 Applicable Devices
Type gg Ins::mm’c:lon symbol Process Description no on : _'E_ g E‘: o :
£ Brecution | 5171218]8] [x|¥|z|B|F|L{T|c|DW|K[H|P|adarz|v|R|N
|+ I-—|+ @l@H I lsoo e|S(e|jo|jejeeo/e|e/e|/ejee|je ejeje|ele
D)+ (S)— (D) - B g
|+P I +pP ® [®) ; 5(eje| [@|D| |o|eje|e|ojelelele eoleo|o|eo|e
[+ I |+[@|@I©H I 17.. olStj®[e|e/oaleio|e/eje/eo| |o(eiefe|e
(81)+(S2)—~ (D) olojelole
BN okt | |+P |-|+P|@l@]@|'+ ; 7\e|® olelofe]e
addition/
btraction | bits
\I—j4~ |©|@|—+ l |500 o|S|e(e(e|e|e|e|ee/e|e|e|e! [o|e|ele|e
(D) —{S)—~ (D)
I—P | —-P|® | ® } 5|e{e| [@|D| |ejele|eje(e|e]e|e 0000
I_ I__[___@'T@IEH ﬂ.,.. olSi®|o|o/ei0|0(0i0]e|0|ee] lofele|ee
{81) —(S2)— (D) }SZQ...O.. ole| |ojo|ojo|e
[_P ] —PI@[@I(@“ } 710191 (95| [o]|0|e|e|e|e|s|e 100
ID+ l—|D+ l@]@H ' |9oo e/S|e|ejeieie|ele/ele|ejeje]| (o |0 e
{D+1,D) +((%T|_11, S[)))
BN 2t | LD+P]—|£+P[®I®H o } gjele| le|D| |e|e|e|e|eje|e|e]e o |0 |o
addition/ | -
subtraction b"sm e ) ) ﬂ11.. 150 hd b d e ot e o B B A A
(S1+1'S1)+(31;[;’“_{1_:;52)D) sze|e|e|olo|o|o|e|e|o|o|e| |o] o] |o
I D+P‘I _{D_H:I@l@I@H . r 1lele .I.)....;.............. .......‘....

Table 7.14 Arithmetic Operation Instructions (Continue)
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2 - N

£ : Condition | £ MEE Applicable Devices
Type |2% | Instruction Symbol Process Description of s R

&> Code Execution | & | | |5 | & M

& £ 8|& XYéBFLTCDWKHPAnMZVRN

D— —{D— ® @H | |90. o[S|eje[e|ejejo/eele|eie|e] (o [0 le
l I I I (D+1,D)—(S_;_l-1,sg
—~{D+1,D

BIN 22+t |D—P|—FD—PI®I©H 9/e|e| |e|D| |e|e|eje|eje|ele|e o |o| |®
addition/ | 32

. | bits
subtraction _
| D | —|D— IC:)](I)]@H
(814-1,81)—(S2+1,82)

| Py | —{D—P|@|@I®H —-{D+1,D)
x  ||{x [l

11(e]e Q}S1 M

&,’
*
o
[J
®
[ J

— Quotient (D + 1, D),
Remainder (D + 3,0 +2)

° ole °
. ole o
e ole ™
' ole ° N0
‘ (1) X (82}~ (D + 1, D) 152{e|e|0jo(e|e|o/e|o|ejele]| |o|e|o]e
B'Nﬁ.’" ® |*P I_I*PI@I@I®H 7100 (o]5] |qlale{e]e|ele|e o |o
multipli-
o | bi
bkl et 7 I ==l 11+ (2 7lele| lo[siio|@[o[o[e|eeleielele[e| [oe[e]e
—*Quo't}ient(pk 041 -S2|e(e|eo|e(e|o|eje]eie|e/e} |o(e|e|o]e
I/P J—IP]@I@]W emaimeer 71%1® |®lp| [eo|e|e|e|e|e|e|s]e ol o |o
[D* ]"D*l®|@|©|'+ 11lele| le/ST®[®|®(®|®|®|®e|0|e|0/e) o |of o
{514+ 1,51} X (5241,52) o i
S O+3D+2D+1.D) Sle|e|ejefe(e/e|e|eieje|e| (o] |o] |o
Brln:‘ulfizp-lli,-it ) ID*PJ %D*Pl@]@k@H 1%[®( [®p] (e]e|e|e|e|e[e|s|e TTe|”
sl
ﬁ‘s‘?on its I Y ]—!DI |@I@I®H 14151 + (§241,52 olele| |e[S|®|®(®[®[e|0|0|0]0|0|0|e| (0| |o| o
'y olele
ol 00

[orr || I [emeH | *

D olo(o]®
|B+ ]—l?+ ]@I@H 7|® eo(S|ejejeje(e|e|eelee|ele]| le(ele/e]e
- (D) +(S)—~ (D) .}
IB+P]—|B+P|©'®H 7)e oD |olojo|e(aiefe]ele e(ojejoe
[ s+ |[He+ [cDlcD]0)+
- {51} +(S2)~ (D) s2ele(e|e|ejeoje/oje/oe(e (ejeie|e]e
BCD 4igit seo| [_BHP |‘{B+P|@|@]@H 918l | |8]p| |e|e[e|e|e]e|e]e]e| | | e|e]e|e|s
addition/ | 4
s"bt'mimdig"slB— ]—|B— (oo H 7|e oiS|ej|ele|e(e|e/e(e|e(e|e|e| |ejo|o|e|e
(81} —(S$2)—~ (D) 1.4
|B—P]4B—-P|©I®H 7|® (D] [oloje(ejeioe|ole olojo|e]e
|B— |—|B— |@1@I©H ale oiSie(e]e|e(o]o|eo[o(o|ele ofe
(81} — (S2}— (D) Sle(eleje/e|e|o|oie(eje|e| o|e/ele]e

8—P ||{e—P[GD]E@[0}4
o+ ||{oe+ [®@[0@ M
P+ Ot S)
{oB+p||{oe+r [© @ 4 '

L oe+ ||-{oB+ [EDlelel

(s1+1,811+(S2+ 1,82)
- (D+1,D)

Se|e|e(oje|ojoio|oje(e|e ® L L J

BCD 8-digit | BCD | oe+p | |{os+p[ED[EDl0}H
addition/ | 8

subtraction |digits IDB_ | mH
(D+1, D)—((SD-:_L SD))
— 1,
pB—P | |{ DB—P [o]® H

[ bB— | |oe— [GD]colel4

D o|oloo0/0 000 [ J L] [ J

9le o|S|ejejeje|e|eo/e|ejo|e|e L ] ® ®

9le o|D| jo|eojo|olee|oloe o (o |®

11]@ o/Sefoj|ojejei0i0sinl0leie] o |0 |o

{81+41,81)+(S2+ 1,82
d 2] D

£1.D) S2(e(eje(eeojeoeioje|o/oe ® ® [ ]

11|® ®

0 e o g o e

D| |ejo|olojoje|o0|@® L] [ ] [ ]

| oe—p | |{oe—r[cD]EDl0}4

Table 7.14 Arithmetic Operation Instructions (Continue)
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-] -3 = .
£ . Conditi HEH Applicable Devices
Type (33 | Instuction Symbol Procéss Description | of i ] 3 s —
' g Exewtiong'u’aag YéBFLTCDWK_HPAnMZ R|Nj
[ex_]|-ex [oolelel4 T b e e
{81} X (82)~({D+1,D) [sz olojojo(o/ojo|olo|oie| oje(o]|efe
B%é—;ii?it BSD l BXP I —|B*P|®I®|©H { 9 * ®p| |e|e|e|e|eje|s|ele o| (o] (@
cation/ | . . .
digits Stjejeje(eje0|e|eeie(o|e olejo]o|e
division |9 [ B/ J e el I@l@l@H (S”r.+($2) I | 9le .sz AR AARR AR RREARRARE
[err | {eorloolaalol)  ommr¥ | [ lolo| | Jolo (afafels[ofefolofo] | T o] o] Jo]
pex_| |-oex [aolele I T 3 e e e e B A L B
| | _{ l I I H (S1+1.S1X (524 1,52) 52 'oooooo.omo:;o o |o] |@®
: —~{D+30+2D0+1,D) . . ol o 0 ot O ol
B 8t | oy | oexe | |oexp[EDlGDleH § ol | o5 Telelslololalolale .
. 8
cation/ .
O digits| Slje[e|eje|e|e]e|ele(e|e|e]| || jo| |@
dvison %% | 0B/ | |{DBY |@I@. + (S1+1,81) + (S2+1,82) I | 11e L0 D o o O It U ot OO
— Quotient (D + 1, D) S2jele|ejejeo/eleoieie/e(ee |0 o e
‘ DB/P I _iDB/P!@I®[©H remainder (D+ 3,0+ 2) ’ l 11le .D X . A .. 1 .. . ..
[ne J|{me T @ B I |3oo .
blig D} +1—+(D) D| |oje|e]|s|e|o(ei0)e oje(ojoje
e [ nep |1 nee [ @ 14 } 3|ee| |0
ata
[omne [|[{one [ @ M | | 3|ee| |o
:ifs {0+1,D+1-(D+1, D} D| |o|e|oje|eie/e/efe ‘o] lo| |®
[once ||[{ omner T @ 14 [ [ajole] |o
[oec ||{ oec [ ® 4 ] |3oo .
b':s - (D) ~ 1-— (D} D| |o|o|e|eo|ojeieo|eie oje(eo|oe
BN . I DECP I—| DECP l )] H } 3le|e| (@
ata
[ooec ||{ ooec [ @ |4 3ee| |o \
banzs {D+1, D)—1-D+1, D) J_L D| [o|e|e]|e|eie|e]e]e o |of |e
[ ooece | |-{ ooece | @ |4 } 3lele| |o
Table 7.14 Arithmetic Operation Instructions
(3) BCD+ BIN conversion instructions
z ) Condition || _ |5 |22 Applicable Devices
Type i;é Instcr:dc:on Symbol Process Description onof " ‘.: 3 § "é by
.§ Em"ﬁ'mzssv’sgﬁ YZBFLTCDWKHPMMZ R[N
® BCD —lBCD ]@]@H BCD conversion | l 5|eie| |e|S o.oooooooo olelej|e|e
bits
80D |BCDP|—18CDP @l@H BIN {0 to 9999) | 5le|e] |(e[D oooooooo.o 0010
IDBCDI—-[DBCD I@l@H BCD conversion | l gle e|S|e|e|e|e|e(ejeie|e]e o |of |o
bisfs (S1+1, S1)}=(D+1, D) JO 150 U SO AN O U6 Y "
[oecor | |-{08coP [© [ © M| Lo orosomsssssy | § [o[o] | [¢0] [os]e[]|*]e]e| of [o] |0
. [en ]|{BN [©]® g BN conversion I I 5{ele| [e[s|e|e]e|e|e|e|e|e|e|e olelefele
4 (s} »(D) . I .
digits
BN BINP|—{BINP|©|@H{ BCD (0 to 9999) 4 5|ele| {e|D]| |o|e|e|e|e(e|e|e|e ole|e|oje
’DBIN |—-!DBIN |©I®H BIN conversion I ls. eolsie|e|e/e/eje|eeje|e ol |of o
di:its (S1+1, S1)»=(D+1, D) oo ..
IDBINPl —{DBINP‘@I@H LBCD(0t099999999) § gle o|D| (ojo|o|ojojeje|ole ol lo] o

Table 7.15 BCD « BIN Conversion Instructions
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(4) Data transmit instructions

g : i .§ 2l Applicable Devices
Type §§ I“Stc':;m" Symbol Process Description Con:;mon % -§§‘;f '
H - |Beestion |1 %13 5151 |x|v(78|F|L|T|c|D[w]K|H|Pladarz|v|r|N
[ mov |[[H{mov ToTo 4 | Isoo o|S|e[e[e|e|e|e|e/e/e/e|e|e| fee|elele
16 {S)— (D) 3 1ot
e WOVPJ—{MOVP|©|@H ; 5|e(e| |o[D| |o|o|eleie|eo|0|e elejoieie
Transmit
[omov ||{omov Jo] @4 l |7oo o[S[e|e|e|e|e|e|e|eiele|e(e| o [of fe
o 141, 51 +1,0) :
IDMOVP‘—IDMOVP]@]@H ; 7|e|e| |oiD| |o(ojeje|/o|eio]ee o |0 |®
[cme fi{eme ToJo M4 l l 5lele| [els|e|e|e(e|e|s|e|e|eie[eie| e|e[e|s|e
16 S
o CMLP CMLP | ® | ©® e 5{eje| [e|D .
| |-| | ® | H } ojoiojoje(e]ele]e o (o |0
Negation
it
e |DCML|—{DCML I@I@H I I7oo o[S|ele|eejeieje|e/o|e(eje| o o |@
o : 1 +1, Si=(0+1, D) ot
IDCMLP]—{DCMLP|©|®H ; 7|eje| |o|D| {o|ojeio|o|oo|ole o (of |@
S,
[BMOVJ—|BMOV]©|©InH(_)___ I | sle
| . |[2vov] H{evow oo [ H|E==3 F Jofo] | [of: &
transmit | bif ’
nsmi its WW(S) J_'Ls. ejejolo|e
[ L ]
[Fmove | |-{rmovP[©]©[n [ } sle| | o] e
|XCH I—IXCH ||@H l | 5(e(e| |e[pi| |ojeje|o|e|eioje]e ojejeo|o]e
16
i (D1}« (D2) 1.4
bi .
" IXCHPI—-[XCHP'[H f 5lele| je|D2 |eiee|e|e|e|e|e|e olefo|e]e
Exchange
2 IDXCH |—|DXCH I@H (D1+1'(B12);1 " | | 7/eje! |eo|Dl| |o|ojeoioiojo|e(o]e o o |®
bi - ,
ItsIDXCHlﬂ -{oxcrr[@[@ 4 ; 7{e|e| [o[nz| [o|e|e|e[s|s|e|e]s o |of |o

Table 7.16 Data Transmit Instructions .
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7.2.4 Application instructions

(1) Logical operation instructions

2 " Condition 2 <l2l2 Applicable Devices
Type |i% lnsctr::tenoﬂ Symbol Process Description of :gf‘;g —

H Brecution 51 [#13]5| [x|Y|z|B|F[L{T|c|D|W|K|H|P|Ada1 Z|V|RIN

|WAND|—|WAND|©[®H 5/e[e| |o|S|e[e|eje|ejelee/e|e|e|e| Ie|e|efele
{DIA(S)—~(D) T

|WANDP|—|WANDP|©|@H 5/e(e| |o|D| |o(e|eie|eeieie|e oojofele

16

bits

D |WAND | -|WAND |@|@|@|—+
operations WANDP WAND? @ @ @
]DAND |—-|DAND |©|®H

2 1 DAGELS
its - '
[ panop | [oavr]GD[GED [0 H

[wor ||{wor Jeo[@ 4

[ wore | -{ wore [® [ @ 4

{S1) A (82) (D)

(D) Vv {S)— (D}

16
bits |

.31............ o(ojo/00

[ wor_||-{wor [Go[eDle}H
ope?a:‘ions {S1) V (S2)— (D)

l WORP I —lWORPI@I@I@H

Sjele/e|o(o|e|ejo|ojeie|e olojo/0@

DOR —IDOR [@I@H gle o(S|e|eo(o|e|e|e|e|e|e|eleje]| |0 |0 |o
kY {D+1, D)V(SEEL'—S) - e
bits ind 1,
|DORP|—IDORP|©|©H 9le o(D| |o|o(o|ejo(e|sjo]e® o |o| |@
IWXOR | —IWXOR I@ I © H
(S1) ¥ (S2) —~ (D) 1.
IWXORPl—lWXORPI@l@H 5leie| |@|D| |oje|eo|e|o(e(e|e|e o(ojoje|e
16
bits
| | S1je|e|e|e|ele|e(e|e|e(eoje| e|eiejeje
Exclusive WXOR lWXOR |@]®|@I+ 7|® LR At D ot e ot ot Dl ..
OR (S1) ¥ {S2) = (D) S2je|eje|e|(eje|e|e|eie|eje]| @|ejeie]e
operstons WXORP [WXORP@l@I@I+ 7| ®pb| {ele|e|e|e|e|e]e|e olejojole
|DXOR|—|Dx0R |@I |—+ 9le e|Sjejeje|o|oje|e|e|o|ojeje| | |® |O
l;;’z (D+1,D)¥(SEH_{,-S)
its -{D+1, D)
|DXORP[—[DXORP|©|©H gle o(D| |o|o|o|ojo|s(e]o]e o |o| |@
|WXNRl—fWXNR I@[@H 5le|le| |e(S|ejeje|e|eie|e|e|ejele|e] le|lejeje]e
(D) ¥ (S)— (D) .
|WXNRP|—-|WXNRP ©|©|—+ Gle|e| |®|D| |o|o(e|eje(e|e]jeje olojojole
16
bits
Sijeje|e|e|e]eje(o|e|eie|e| |o|e|e(e|e
Exclusive IWXNR | —-IWXNR |@|@|©H 7|e °
NOR {(S1) ¥ (S2)— (D) slele|e|e|eje/e|e|e|ele|e oleje|e
cpersons [WXNR;I —IWXNRP|®I@|©H 7|® ®D| (o|e|e|e|e|e|e|e|e olo(o|e
IDXNR|—[DXNR [o]o M| — E103 o[s|eje|e|e[e|eie[e|e|ele|e]| e |of |o
2 {D+1, DIA(S+1, S)
bits —-({D+1, D)
IDXNHP]-—[DXNRP[@[@H 9le|e| (e|D| |eje|e|e|eie|e|e|e o |o| |®
Comple- 11 NEG NEG ® _ 3|e .
ments b1ifs D)+1—~(D) D| |eje|e|e|e|e(e|e|e olejeloje

“’1:1“1:]“1:1“1:1“1jﬁjﬁ;ﬁﬂﬁjﬁjﬁ:ﬁ:ﬁj

0

of 2 nee [ NeeP [ © 14

Table 7.17 Logical Operation Instructions
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(2) Rotation instructions

MELSEC-A

-4
g . Condition | £ e Applicable Devices
Type gg '“mm Symbol Process Description of |x|8|3 2. "E' -
E Execution | ¢} = &) 5| & Z[B[F|L(T|c|DW|K|H|P|Adas N
[RoR |[{ROR | n M| coyrs Ao I |3° .
ole
[ RorP || RORP [ n 4|  roirome o e riam ; sle| |o
Rotate
right Ao I l
RCR RCR n 15 (16—n)n 0 Carry 3{e L ]
r=E—h
5 ole
Camry ‘
1 | RCRP—I _l RCRP | n H n-bit rotate to the right 3| *
bits
ROL ROL n Carry 15 6= 0 | | 38| e
ole
- Lroe [[{ ROLP [ n | worromte o e ton ; je] [o
left . A0
RCL RCL n Carry 15{16—n)n 0 I | 3e [ ]
ole
Carry
| RCLP l —f RCLP l n H n-bit rotate to the loft l 3je b
I DROR || DROR | n M| comy 15*0us™ o l | 3e] |o
ole
. [DroRP | [{ DRORP | n M|  mbivome o e rgh ; 3le| |e
otate
right At A0
IDRCR I _{ DRCR | n H 15(16—nj0.15n 0 Carry I | 3le| |e
(=] S oje
l I I y | ' Carry ‘
2 DRCRP DRCRP n n-bit rotate 1o the right 3|e *
bits "—I
DROL l —I DROL l n H Carry 15(1?—1n)0.1AE?D 3|® (®
ol
Fotate I DROLP | ; -l DROLP n H n-bit rotate to the left ; 3|e| |e
eft A1 AD r—l
l DRCL ] DRCL I n |+ Carry 15{16—n) 0.15n 3j® L
o )
| DRCLP l —l DRCLP | n H n-bit rotate to the left J e *

Table 7.18 Rotation Instructions
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(3) Shift instructions
s - .
2 5 Condition | £ EHE Applicable Devices
Type gg Instcr:dcgoﬂ Symbol Pracess Description of |3 g § ‘E i "
& Execution | 5| = 31518 Z|B[F|L|T|c|D|W|K|H|PAda: N
SFR SFR ® | n 15 n_ o0 l | Isoooo oleoleojo/ojoje]e o0
D: l l redes N ar .
15 to o Carry
SFRP | SFRP | ® | n OoolT 11 O ; 5|elele|e oo
n-bit 16
shift bits -
SFL SFL ® | n 15 n [ I |500.o olo|e|ejolejo]e ole
(LI — 11 1 . .
15 ‘r Ca
| SFLP l SFLP ® n l_l q ; 5lelejele ole
n
l BSFR | BSFR | ® | n (D} | l 7i0{ |eje® ole|oje
| Bsre | [{BsrrP [ @ [ n 1 LE_\DTI'I;IQTTT"[‘\‘H T (7]e] [o]e oo
1-bit n
shift bits n
BSFL | BSFL ®|n ’_‘—“‘—(D) I I 7|0 |o]e ojo|o|e
- EI:[])RZ’IIIID:‘I‘] Calrw .
|BSFLP|-—|BSFLP|©In|—+ [{IR m| ; 7{e| jo]® ole
osFR || DsfR [® [ n — 7|e] | [® o[eele
Los | 't lai fsunetn I
{
| || psFre ||| psrrr [ @ [ n |4 mm ; 7le| | |@ ole
1-word n
shift  {words n
| DSFL | DSFL ®|n 5 | I 7(® ° g
[osre ]| |{osrr [@ [ n S § 7le| | |® ole

Table 7.19 Shift Instructions
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(4) Data processing instruction

z ) ition | & 2le Applicable Devi
Type g; Instruction Symbol Process Description Con:'m.on i i g '; g = it
& Execution| 5112515 z L HIP [AdAs N
- [ ser ||{ser [@[@]n]+ 15_'_)::5"1,. I l sle| | |of ° *
search lound S.Z R
R EREGIR, RETRa b [olo] | [ohn .
N
mlSUMI—{ suM | ® Hhs © o | |3o o
AD: No. of 15
I—I S ® [ J [ ]
o [sume |i{sumr T @ M| L ! F|sle| | |o
; :
e 32 |DSUM I —{ DSUM ] ® H S+ (S) 0. o, of 1s | l 3|e L)
bit — b
[osump] i { psume | ® |4 } sle| | |o
[peco ||{oeco [o]@[n}+ 8258 docode I l sle| | [e[3[®[2I%1%]%1° i o
— " D [ L]
| o) [memnrH] T [ [
de | bis =
e [enco |[{enco [o]@[n M| e =" l | ofel | [o[3[°%1%10|21 ®
=14 )] D .
[encor | [{encor[@T@[n |4 Igi“ P ; sle| | |of]" .
| | [omo || Loz ToToH| comzmens ([ 1] | | Elleiielelelellicielee e
) AZH when M0S2 ia ot D [ ] [ ] [}
[eser |[{BseT Jo [n | W . o I |7o (D .
" [sser |[{Bserr [© | n |4 . ; (e | |o|n J 11T
setireset
ferst ||{ersT [@[n M| “ . . . | |7o olp .
1 [ erste || {BRSTP [© [ n |4 Eo } 7|8 | |®n o
,
" | DIs l—{DIS I@l@InH 4 bits Dﬂﬂbm 9|e o|5]. e °
. i,, I | -
_| e S [ .
iy j ; '
i [ un |Huw JoTe]n 4 - S I l sle| | [of3
| E"_?D D .
.lump - unip ©]®|n|~+‘5&l+h:nn=3* ; 9le o,
wﬁtilion - HSCJ —-{XSCIAIphanumeric]@H gfv?;"“’:“‘.";ﬁ:':’;“““""““g r 3] oD

Table 7.20 Data Processing Instruction
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(5) FIFO instructions

- o o
g . ] Condition | £ MHH Applicable Devices
Type ig lnsg:::lon Symbel Process Description of ; § ; "E'. E T
g : Execution) 5 1121815 | x| v|7|B[F|L|T|c|o|w|k|H|P|adaz|v|r|n
FIFW "lFlFWI(SDI@H (D)P"im")':,‘_l l7o o/Siejejejeieie/ee/ee(e/e]| |o/e|elele
Write is) [I227] E :
arwe | { Frwe (@ [ @ M ff 7]e elD olefefe o
16
bits (02} [Pointer] Pointer
FIFR |—|FIFR IlH 1 = I l7o oD\ |o|lojeojojojeoo/oiole |sje(eiee
Read on / 2277
IFIFRPI—[FIFRPll@H - § 7|e® o [D2 olo[ofe °
Table 7.21 FIFO Instructions
(6) Buffer memory access instructions
g ttion | & gls Applicable Devi
H i Condition | 2| 15|22 pplicable Devices
Type |[§2 I“sg:::“" Symbol Process Description of s|2 3 E § -
: Brecution | 51712185 | | x{v|Z|&|F|L|T|c|o|w|k|H|Pladaz|v|r]N
ole
I FROMT FROM [n1 |nz]@|n—3|—+ l l ale oM. 8 1O O O 0 ot ol O O W O O P OO
1 .
word Tel
bata FROMP —IFROMP|n1 |n2 @IH3H Reads data from a ; 9le ot
read -1 special function
, |LoFRo | |-{om0 [m]ne]@ n3}-$| module | [ ale
words] [jl . oF
RO| DFROP [ n1|n2|{® | n3 9 ole
ole
[0 |- nl=lel=H Tl
1
word olel ot
TOP —ITOP|n1|n2|©|n3H J 9le -
Data Writes data to a spe- n3 hd bd
write cial function module ni ole
DTO —lm‘o |n1 nz|@ln3|-+ ' l 11]e® [ S IS 00 S0 NN F S A FON O N
2 n2 bl d Jode
pwor s ® .
DTOP DTOP [ n1|n2 n3 gle Y 233 2 0 St A el . g
[oror | [-{mwrw=le]=H f ¢ :

Table 7.22 Buffer Memory Access Instructions

(7) Local, remote I/0 station access instructions

g i Condition | £ 2|8 Applicable Devices
Type 'ig '"“c',',’ﬁ:m" Symbol Process Description of ; :5 g E § -
: Erecution | 517121318 | [x|¥|%Z|{F||v|c|p[w|k|H|Plada|z|v|r|n

Local I LRDP I —I LRDPI n1 I@I ® l n2 H Reads local station data
station
rea_dl LWTP T ® 2 Writes data to local sta-
write , -*WTPIMI .]®ln H tion

word ta_from special
Remote IJFRP—I RFRPln1 In2 l () l n3 H function unit of te
station R—— station

d — _ :
wite | RTOP | |{#10P| 1 [n2[ @[3 | Tuncuon airsrsmmas

1)@ o

44

lilii

Table 7.23 Local, Remote I/0 Station Access Instructions
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(8) Display instructions

-3 - -
2 ) Condition 2le Applicable Devices
Type |§3 Insﬁc:dctlon Symbol Process Description of § § § z £
¢ Brecution | g1 141315 [x|v|7|B|F|L{T|c|plw]KH|p|adarz]v|r|N]
Reads 8 points of ASCll code (16 S ) eole
L7 |1 TeTle ) semimmeting | f - |ofof | |oltis
mogule.
7] T | — ASL L —Tefererw ol
AS'C" - PR PR ® ® Snd ,.(oo e 5n'san output —“ﬁ'D-.—-.- _____
print modue. =~ 00 [ Jtt it LIt rrrrrrl
Converts designated device
o REard  evice - S|e|eje|e|e|e|e|e|e|e ° °
[rre J|{Fre @ [© M| smimomegam | {- |7/
[i] Display
|LED [|[{ o @“(5;175*4 3le ols aoan .
| LEDA | |{ LEDA [ Aphanumerc |-$| Displaye the designated ; 13
Display | — on LED. -
. LEDA: First 8 characte:
| eo | |{ DB T apharumers 14| (225 st 8 Cparacters) ; 13
I LEDC l —[ LEDC ® H g;sv‘i’z\f“""‘"‘s"‘“”s’ § 3le eo(sSleje(e|ele|e|e|e|ee . °
Osplay | — [ reor || LEDR | Resets LED display. ; 1
Table 7.24 Display Instructions.
(9) Other instructions
£ . .
2 ! Condition | £ HE Applicable Devices
Type §§ lnstcr:;:lon Symbol Process Description of = é g '% ‘é "
£ Becuton | 5171 % (38| [X|¥[Z|B|F|L|T|c|o|w[K|n|P|aclar|z|v|r|n]
- || wDT wWDT l | 1
WDT Resets WDT during sequ-
reset ence program
-{[wore ||{  worr |4 ; 1
. - [ cti {D1:ON D olelo|ole
Malfunction| _ {D2):Malfunction NO 5 % 15 DuS" Du out Dot Dok AN JUUSH SR 10 SR U A IO I8 o
doa| - |Low || {e[GD[GD ) EriEiore, || i slsllelelsslsfs] | T [ola[s[s]s
Stores data in the status fatch
g set | I SLT —l —|7 SLT H tmh::mcurymthet:g::;!::‘l;t;r.|ssetl.vy ; 1
H - Clears the status latch and
@| Reset | SLTR ] —1 SLTR H enables the in- ; 1
struction again.
Stores the sampling data inthe
£l s« [sra ||{ smra I3} Sondih v by he pramete } 1
- ings.
P -
b= - Restarts sampling trace.
El Rt | |[STRAR]|[-{__STRAR || (enables the Loal i [
@ struction.}
Sets the carry flag contact
Set 7 STC STC (MS012) 10 ON. = ; 1
z
3 bit
e | Lo T cie | femts eryfemcones | [T g
Generaty the timi
. clock shown below. I 0 U 0 O O O o
Timing 1 -
it | o [L2UTY [ {ourv[m [n2[@ 4 sy p s T 0 o o W L R
register |n1 scans | n2 scans
«m_Jﬂ——-4<;>, D °

Table 7.25 Other Instructions
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APPENDIX 8 Special Relay, Special Register List

8.1 Special relay list

The special relays are internal relays that are used for predeter-
mined purposes. The use of each of the special relays is divided
into the types shown in the table below. These special relays

should be used based on the uses given below.

Type

Special Relay Application

Remarks

Relays turned
ON/OFF by User

(1) Turned ON/OFF with the sequence program.
(2) Turned ON/OFF forcibly with a peripheral
(GPP,HGP,PHP,PU) set to test mode.

device

Since a peripheral device can only be con-
nected to the A3VCPU, individual A3VCPUs
have different data from each other.

Relays  turned
ON by A3VCPU
0s

{1) Used by the sequence program as a contact.
{2) Monitored by a peripheral device (GPP,HGP,PHP,PU).

*

{3) To turn OFF, either reset with the sequence program or reset
forcibly with a peripheral device (GPP,HGP,PHP,PU) set to the
test mode.

Relays turned ON/
OFF by A3VCPU
0S

(1) Used by the sequence program as a contact.
(2) Monitored by a peripheral device {GPP,HGP,PHP,PU).
(3) User should not turn this relay ON/OFF.

Since the OS of the A3CPU handles only its
own special relays, individual A3VCPUs have
different data in these special relays from each
other.

Relays  turned
ON by A3VTU
oS

{1) Used by the sequence program as a contact.
{2) Monitored by a peripheral device (GPP,HGP,PHP,PU).

*

{3) To turn OFF, either reset with the sequence program or reset
forcibly with a peripheral device (GPP,HGP,PHP,PU) set to the
test mode.

Relays turned ON/
OFF by A3VTU [OP-
ERATION/STOP]

(1) Used by the sequence program as a contact.
(2) Monitored by a peripheral device (GPP,HGP,PHP,PU).
(3) User should not turn this relay ON/OFF.

Since the OS of the A3VTU provides special
relay data to all of the A3VCPUs during opera-
tion, the data held by this type of relay is
identical in al! of the A3VCPUs. However, when
the sequence program or the peripheral device
(the peripheral device can be connected only to
the A3VCPU) resets the data, the data held by
individual A3VCPUs.

[ POINT ]

(1) To reset the special relays using a sequence program

" in the procedure as indicated by an asterisk “%” in the
above table, insert the circuit shown below into the
sequence program and reset (OFF) the designated
special relays by setting the reset execute instruction
contact to ON.

Reset execute instruction
[N

T
| RST Msooo

= 1

Designate the M number
that is to be reset.

Because the peripheral device (GPP,HGP,PHP,PU) can
be connected only to the A3VCPU, the monitor, forced
ON/OFF, etc., can only be accessed via the A3VCPU.
However, when operating the system in the majority
operation mode, and if a special relay is forcibly turned
ON/OFF, the A3VCPU which has been accessed for
this operation has the data different from other
A3VCPUs. if that data is connected to output (Y), the
related A3VCPU will be dropped from operation.
(3) All special relays are reset when power is turned ON.
Setting the reset switch at the front panel of a CPU
module also resets all special relays.

Relay numbers marked in the table with X indicate
special relays which are not transmitted to restored
A3VCPU or the A3VCPU whose operation status has
been change from PAUSE/STOP to RUN in the data
memory transmit operation.

]

(2)

(4)
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Number Name Stored Data Description Type
Number
Ma000 | F bi ? :?:::Le of fuse * Turned on when there is one or more output modules of which fuse has 4
use blown PTe been blown. Remains on if normal status is restored.
blow module
M3002 /0 moduie 0: Normal * Turned on if the status of I/O module is different from entered status 4
verify error 1: Presence of error when power is turned on. Remains on if normal status is restored.
MS005 AC DOWN detec- | 0: AC is good * Turned on if power failure of within 20ms occurs. Reset when POWER 4
tion 1: AC is down switch is moved from OFF to ON position.
0: Normal « Turned on when battery voltage reduces to less than specified. Turned
MS006 | Battery low 1: Battery low off when battery voltage becomes normal. 5
* 0: Normal » Turned on when battery voltage reduces to less than specified. Remains
M9007 | Battery low latch 1: Battery low on if battery voltage becomes normal. 4
* N H .
Mso008 Self-diagnostic | 0: Absence of error * Turned on when error is found as a result of self-diagnosis. 2
error 1: Presence of error
M9009 Annunciator de- | 0: Absence of detection * Turned on when OUT F or SET F instruction is executed.Switched off 2
tection ) 1: Presence of detection when D9124 value is set to 0.
M9010 Operation error | 0: Absence of error * Turned on when operation error occurs during execution of application 3
flag 1: Presence of error instruction. Turned off when error is eliminated.
KII901 1 Operation error | 0: Absence of error « Turned on when operation error occurs during execution of application 2
flag (latch) 1: Presence of error instruction. Remains on if normal status is restored.
0: Carry off . . e .
M9012 | Carry flag 1: Carry on Carry flag used in application instruction. 2
MS016 Data memory 0: No processing * Clears all data memory {except special relays and special registers) in 1
clear flag 1: Output clear remote run mode from computer, etc. when M2016 is 1.
M2017 Data memory 0: No processing * Clears all unlatched data memory (except special relays and special 1
clear flag 1: Output clear registers) in remote run mode from computer, etc. when M9017 is 1.
M9020 User timing clock « Relay which repeats on/off at intervals of predetermined scan.
No. 0 * When power is turned on or reset is performed, the clock starts with off.
User timing clock « Set the intervals of on/off instruction.
M9021
No. 1
T P n2 scan n2 scan
M9022 Nzerztlmmg clocl 5
- n1 scan |_| |—l H
User timing clock buTY l n l n2 J M39020
M9023 :
No. 3 .
User timing clock
M9024 No. 4
ON * Used as dummy contacts of initialization and application instruction in
M3036 | Normally ON OFF sequence program.
ON * M9036 and M9037 are switched on/off independently of the CPU 3
M9037 | Normally OFF OFF RUN/STOP switch position. M9038 and M9039 are switched on/off in
- accordance with the RUN/STOP switch position, i.e. switched off when
megag | On only for ON ;:|1 scan the switch is set to STOP. When the switch is set to other than STOP,
1 scan after run | OFF M9038 is only switched on during 1 scan and M9039 is only switched off
RUN flag ON during 1 scan. 5
Mg038 | {off only for OFF ﬂ~| scan
1 scan after run)
MS040 PAUSE 0: PAUSE disabled * When RUN key switch is at PAUSE position or remote pause contact has 1
enable coil 1: PAUSE enabled turned on and if M9040 is on, PAUSE mode is set and M9041 is turned
. : on.
M9041 PAUSE 0: During pause
status contact 1: Not during pause
Stop status con-| 0: During stop
M9042 tact 1: Not during stop 3
. Sampling trace 0: tDrlaj::g sampling * Turned on upon completion of sampling trace performed the number of
M9043 completi% n 1: Sampling trace comple- times preset by parameter after [STRA] instruction is executed.
P . tion pling P Reset when [STRAR| instruction is executed.
* By setting M8044 ON/OFF, the [STRA} / [STRAR] instructions can be
"pseudo-executed.” {(M8044 is turned ON/OFF forcibly by a peripheral
device.)
* . 0—1 Same as the [STRA M9044: OFF — ON [STRA|] instruction
MS044 | Sampling trace |15 game as the [STRAR ON — OFF [STRAR] instruction 2
For the sampling trace condition for this, the value contained in D9044 is
used.
{during scanning or timing — time (10 ms units)}

Table 8.1 Special Relay List (Continue)
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Number Name Stored Data Description NIran:er
* - H
MS046 | Sampling trace | 0: EXcept during trace 3
1: During trace
K/I9047 Sampling trace |0: Sampling trace stop * Sampling trace is not executed until M3047 is turned on. By turning off 1
preparation 1: Sampling trace start M9047, sampling trace is stopped.
CHG instruction .
M9051 | execution  dis- 0: Disable
1: Enable
able
Ms054 | STEP RUN flag 0: Not‘ during step run 3
1: During step run
* Status latch com- | 0: Uncompleted *Turned on when status latch is completed. Turned off by reset
M9055 . . .
pletion flag 1: Completed instruction.
Main program P 1: During P, | set request * Switch on upon completion of the transfer to another program (e.g.
MS9056 prog "10: Except during P, | set subprogram during RUN of the main program). Automatically switched |
1 set request T
request off when P, | setting is complete. 3
1: During P, | set request
M8057 Subprogram P, 0: Except during P, | set
| set request
request
Microcomputer | 0: No error
M9091 | sub-routine call { 1: Error 2
error flag
Duai power 0: Normal * Set to ON when overheat of the dual power supply module is detected.
M9092 | supply module [ 1: Normal 5
overheat error Overheated
Dual power 0: Normal Set to ON when the dual power supply module has malfunctioned or ther
M9093 | supply module | 1: Malfunction or no AC|is no AC supply. 5
malfunction supply
A3VCPU (A) self- | 0: No error Set to ON if the A3VCPU next to the A3VTU is the A3VCPU A and detects
MS3096 | ! N . N 4
diagnosis error | 1: Error an error during self-diagnosis.
A3VCPU (B) self- | 0: No error Setto ON if the next to the A3VCPU A is the A3VCPU B and detects an error
Ms8097 |, ! R " . 4
diagnosis error | 1: Error during self-diagnosis.
A3VCPU (C) self- | 0: No error Set to ON if the A3VCPU right end of the A3CPU is the A3VCPU C and
M9098 | . R " ! 4
diagnosis error | 1: Error detects an error during self-diagnosis.
A3VTU self- 0: No error Set to ON if the A3VTU detects an error during self-diagnosis.
Ms9089 |° " N 4
diagnosis error | 1: Error

Table 8.1 Special Relay List
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8.2 Special register list

Type

Special Register Application

Remarks

Registers set by
user

(1) Set with the sequence program.
(2) Set with the peripheral device {(GPP,HGP,PHP,PU) set to test
mode.

* Peripheral device can be connected only to
the A3VCPU.

*When data is set in the A3VCPU by a
peripheral device, individual A3VCPUs have
different data from each other.

Registers set by
A3VCPU 0OS

(1) The register data is read and used by the sequence program.
(2) Monitored by the peripheral device (GPP,HGP,PHP,PU).

*
(3) To clear the data in a register, either reset with the sequence |

program or set the peripheral device (GPP,HGP,PHP,PU) to the
test mode and forcibly reset it.

Registers set/re-
set by A3VCPU
0s

(1) The register data is read and used by the sequence program.
{2) Monitored by the peripheral device (GPP,HGP,PHP,PU).
(3) User should not set the data to this register.

« Since the OS of the A3CPU handles only its
own special registers, individual A3VCPUs
have different data on this type of special
registers from each other.

Registers set by
A3VTU OS

(1) The register data is read and used by the sequence program.
{2) Monitored by the peripheral device (GPP,HGP,PHP,PU).

*

{3) To clear the data in a register, either reset with the sequence
program or set the peripheral device (GPP,HGP,PHP,PU) to the
test mode and forcibly reset it.

Registers set/re-
set by A3VTU
[OPERATION/STOP]

(1) The register data is read and used by the sequence program.
(2) Monitored by the peripheral device (GPP,HGP,PHP,PU).
(3) User should not set the data to this register.

» Since the OS of the A3VTU provides special
register data to all of the A3VCPUs during
operation, the data held by this type of
register is identical in all of the A3VCPUs.

* However, when the sequence program or
the peripheral device (the peripheral device
can be connected only to the A3VCPU) resets
the data, the data held by individual
A3VCPUs.

POINT |

(1) To clear the special registers using a sequence prog-
ram in the procedure as indicated by an asterisk "% "
in the above table, insert the circuit shown below into
the sequence program and clear the designated spe-
cial registers by setting the reset execute instruction
contact to ON.

Reset execute instruction
I—-{ — —{ RST M3000

LDesignate the M number
that is to be reset.

(2) Because the peripheral device (GPP,HGP,PHP,PU) can
be accessed only via the A3VCPU, the monitor, data
write, etc., can only be connected to the A3VCPU.
However, when operating the system in the majority
operation mode, and if the data is written, the
A3VCPU which has been accessed for this operation
has the data different from other A3VCPUs. If that data
is connected to output (Y), the related A3VCPU will be
dropped from operation. '

All special registers are cleared when power is turned
ON. Setting the reset switch at the front panel of a
CPU module also clears all special registers.
Register numbers marked in the table with * indicate
special registers which are not transmitted to restored
A3VCPU or the A3VCPU whose operation status has
been change from PAUSE/STOP to RUN in the data
memory transmit operation.

(3)

(4)
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Number

Name

Stored Data

Description

Type

Number

D9000

Fuse blown

Fuse blow module number

* When fuse flow modules are detected, the lowest number of detected
units is stored in hexadecimal. {(Example: When fuses of Y50 to 6F
output modules have blown, “50” is stored in hexadecimal) The module
number monitored by the peripheral is hexadecimal.

(Cleared when all contents of D9100 to D9107 are reset to 0.)

D9002

VO unit verify
error

/0 module verify error
module number

« if /O module data is different from data entered are detected when the
power is turned on, the first /O number of the lowest number module
among the detected modules stored in hexadecimal. {Storing method is
the same as that of D9000.) The module number monitored by the
peripheral is hexadecimal.

(Cleared when all contents of D9116 of D9123 are reset to 0.)

‘D005

AC DOWN
counter

AC DOWN time count

* 1 is added each time input voltage becomes 80% or less of rating while
the CPU unit is performing operation, and the value is stored in BIN
code.

D9006

Low battery

Display CPU containing
low battery

» When a battery is determined to be low, the bits corresponding to the
CPU are set in D9006 as shown below.

B15 B3 B2 B1 BO
Lo | KX
L _wcprua

‘\'———»CPU B
——»CPU C

to

{ 0: Normal
1: Low battery

*D9008

Self-diagnostic
error

Self-diagnostic
number

error

» When error is found as a result of self-diagnosis, error number is stored
in BIN code.

D9009

Annunciator de-
tection

F number at which external
failure has occurred

» When one of FO to 255 is turned on by or the F
number, which has been detected earliest among the F numbers which
have turned on, is stored in BIN code.

» D9009 can be cleared by or instruction or moving
INDICATOR RESET switch on CPU front to ON position. If another F
number has been detected, the clearing of D9009 causes the next
number to be stored in D9009.

When D9125 to D9132 are cleared, D9009 is cleared.

*D9010

Error step

Step number at which op-
eration error has occurred

* When operation error has occurred during execution of application
instruction, the step number, at which the error has occurred, is stored in
BIN code. Thereafter, each time operation error occurs, the contents of
D9010 are renewed. )

*D9011

Error step

Step number at which op-
eration error has occurred

* When operation error has occurred during execution of application
instruction, the step number, at which the error has occurred, is stored in
BIN code. Since storage into D9011 is made when M9011 changes from
off to on, the contents of D9010 cannot be renewed unless MS011 is
cleared by user program. .

D9014

/O control mode

/O control mode number

* The set mode is represented as follows:
3 =10 in refresh mode

Table 8.2 Special Register List (Continue)
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e Type
Number Name Stored Data Description Number
D9015 |CPU  operating | Operating states of CPU * The operating states of CPU as shown below are stored in DS015.
states '
B15 .......... B1ZB11 .......... BB B7 .......... B4 B3 .......... Bo
I 1 ) 1 T T L) ' T T T T
[ B [ | [ A | [ T
(I [ [ [
L (] 1 1 i 1 1 L 1 1 ] 1
A A 'y A
I_ CPU RUN/STOP switch: Remains unchanged
in remote run/stop mode.
0 RUN
1 STOP
2 PAUSE*!
3 STEP RUN
Remote RUN/STOP by parameter setting
0 RUN
1 STOP
2 PAUSE*! 3

Status in program

0

Except below

1

STOP | instruction execution

Remote RUN/STOP by computer

0

RUN

1

STOP

*1 When the CPU is in RUN mode and M8040 is off, the CPU remains in
RUN mode if changed to PAUSE mode.

POINT |

D9095.

D9015 actually contains the operation status of the
CPU and cannot provide data to determine the status
of the A3VTS system.

To determine the status of the A3VTS system, check

Table 8.2 Special Register List {Continue)
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Number Name Stored Data Description Type
Number
0: Main program (ROM) * Indicates which sequence program is urn presently. One value of 0 to 2
D9016 | Program number | 1: Main program (RAM) is stored in BIN code. 3
2: Subprogram (RAM)
. . * If scan time is smaller than the content of D9017, the value is newly
D9017 | Scan time I;/(I)lrr::;r)mm scan time (per stored at each END. Namely, the minimum value of scan time is stored 3
; into D9017 in BIN code. )
D9018 | Scan time Scan time (per 10ms) * Scan time is stored in BIN code at each END and always rewritten. 3
. . » If scan time is larger than the content of D019, the value is newly stored
D9019 | Scan time :/(I)?:‘(;Tum scan time (per at each END. Namely, the maximum value of scan time is stored into 3
D9019 in BIN code.
PC communica- . *In the self loopback test if the AJ71C24, the data is written by the
DS072 tion check Data written from AJ71C24 AJ71C24 and read for verification. 5
Microcomputer » For details, refer to the microcomputer package manual.
D9090 sub-routine IN-|Depends on the micro- 1
PUT data area|computer package
head device No.
Error code * For details, refer to the microcomputer package manual.
generated for [ Depends on the micro-
D9091 L 2
microcomputer | computer package
sub-routine call
. |Value of the head IfO| - This register is used to latch input data yet to be communicated, when
/0 address of in- > © . N
address of the replacement | an input module is exchanged during RUN. The number excluding the
*D9094 | put module to be | . d N I - e 3 . N The initial 1
replaced input module excepting east significant digit if the address is set in hexadecimal. The initia
the least significant digit value is "—1" (FFFFu); .reset to "—1" after module replacement.
« This register monitors the operation status of the A3VTS system and
A3VCPUs.
B15 B12 B8 B4 BO
1 1 T 1 71 T T T T 1
[ P [ [
1 1 1 ] 1 1 | I ! | 1 1
L 1 1 ] . 1 L L L L] L L]
! ] [ [} ]
l CPU A CPU B CPU C
System operation status l I Il
. Value (1) | Operation Status Value (4} | Operation Status
Qperatlon status Contents of the operational A RUN 0 RUN
DS095 of tthe A3VT§ status in four hexadecimal 5
system and | gigits B STEP-RUN 1 Standby
A3VCPUs
o} PAUSE 2 STEP-RUN
D STOP 3 PAUSE
E Error 4 STOP
5 WAIT
6 Error
7 No operation right

Table 8.2 Special Register List {Continue)

APP-48

1B (NA) 66190-A



APPENDICES

MELSEC-A

A Type
Number Name Stored Data Description Number
b9096 CPU (A) self- | Self-diagnosis error | :‘tt;?er:’uri::bgll' |\c:l)f (:)r:j :rror generated during a self- diagnosis by CPU A is .
diagnosis error | number - D9096 is cleared when D008 of CPU A is cleared.
booa CPU (B) self- | Self-diagnosis error | * ':tl::er;uab;: r;)fcir:’ :rror generated during a self- diagnosis by CPU B is .
diagnosis error | number - D9097 is cleared when D008 of CPU B is cleared.
So0ss CPU (C) self- | Self-diagnosis error | 'sl'tt;erelzjur;:lbgll' r‘;)f(:)r:’ :rror generated during a self- diagnosis by CPU C is s
diagnosis error | number - D9098 is cleared when D008 of CPU C is cleared.
DS099 A3VTU self- | Self-diagnosis error | « The number of an error generated during a self- diagnosis by A3VTU is 4
diagnosis error |number stored in BIN code. : )
* Output module numbers (in units of 16 points), of which fuses have
D9100 blown, are entered in bit pattern. (Preset output number when para-
meter setting has been performed.)
D9101
1 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
09102 oswoooowa,ooom‘ﬂooi)ooooo
Ds1o1}m,oooow}£ooooo’o_uoo_g_
7 1 ——-r
Do103 Fuse bl Bit pattern in modules of { P#107| © [ 0} 0 | O {yy| O JOJOjOfjO]Of0O |mg1 olo)o
usg [ own 16 points of fuse blow
D9104 mo: u,e modules
Indicates fuse blow.
D3105
D8106
(If normal status is restored, clear is not performed. Therefore, it is
Dg107 required to perform clear by user program.) .
» When I/O module data is different from those entered at power-on have
D116 been detected, the /O module numbers (in units of 16 points) are
entered in bit pattern. (Preset YO module numbers when parameter
D9117 setting has been performed.)
D918 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Dsnsooooo\oooooooooox,‘m
D9118 o, | Bit pattern in modules of [ pe117| 0 ol o oo o ol TTolo]lo[o]o]olo]o
/0 module verify h A L 0 |
be120 | ™" :r?ocliauolgists of ve.nfy error poz3[ o E$£@1 ofoJo oJo]oJo]oloJojo]o]o]o
D9121 )
Indicates VO unit verify error.
D9122
(if normal status is restored, clear is not performed. Therefore, it is
D9123 required to perform clear by user program.)
* When one of FO to 255 isturned on by [DUTF._:|or[SET F. ], 1 is added
to the contents of D9124. When [RSTF_ ] or [LED R] instruction is
Annunciator Annunciator executed, 1 is subtracted from the contents of D9124. {For A3CPU, it can
D9124 detection detection be performed by use of INDICATOR RESET switch on front face of CPU
quantity quantity module.)
* Quantity, which has been turned on by [DUTE. Jor[SETF. ] is stored
into D9124 in BIN code. The value of D8124 is maximum 8.

Table 8.2 Special Register List (Continue)
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Number Name Stored Data Description Type
! Number

« When one of F0 to 255 is turned on by [QUT F . 1] or[SELF. ], F number,
which has turned on, is entered into D9125 to D9132 in due order in BIN

. D9125 code.

« F number, which has been turned off by [RSTF. 1], 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.

D9126 » By executing instruction, the contents of D9125 to D9132 are
shifted upward by one. (For A3NCPU, it can be performed by use of
INDICATOR RESET switch on front of CPU unit.)

» When there are 8 annunciator detections, the 9th one is not stored into
D9125 to 9132 even if detected.

D9127 \
SET ISET SET|RET||SET|}SETHSET}SET||SET||SETHSET INDICATOR
F50]{F26}|F19]|F25]| F15|| F70 | F65|| F38|{F110}[F151 F210]LEDR| RESET
N i
D9009] 0 {50 |50 | 50|50 |50 |{50|50|50|50)50|50/[99]15
D9128 §
D9124] 0 | 1 2|3121314|5|6}7|8|8|8]7
Annunciator Annunciator D9125] 0 |50 (50 |50 |50 |50 |50 |50 (50 |50 | 50 { 50 [ 99 | 15] | -
detection detection 3
number number D9126] 0 | 0 |25|25(99 (9999|9999 |99|99(99-[15| 70
D9129
D9127§ 0 | 0 [ 0 |99 0 [156[156}15|15|15|15]| 15|70 65
D9128§ 0 | OO0 O |0 ]| O (|70]70]|70|70|70{70| 65|38
D129 0|0 jO0|O|]O|O]|O|[65]|65(|65|65|65(38]110
D9130
D9130J 0 {0 | 0| O0OjO0|O0Of{O0O|O0]|38|38|38|38(110{151
D131 oo |oOo|O|O|O|O]| O] O|110{110{110|151]|210
D9132j o|ojojojo|o{o|[0]| 0] o0 f151]151|210
D9131
*When F50 is'ON, F210 and F50 varies depending on sequence
program timing.
D9132

Table 8.2 Special Register List
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APPENDIX 9 Instructions Permissible to Use with the AD51E when Used in the A3VTS System

Not all AD51E functions (instructions) can be used when using the
AD51E in the A3VTS system. The following provides details
concerning the usage of these instructions.

(1) Basic instructions
All basic instructions can be used.

(2) System subroutines
Instructions that communicate with the CPU cannot be used in
system subroutines.
The righthand column of the following table provides informa-
tion concerning those instructions that may be used with the
A3VTS system. Those marked with “O” may be and those
marked with "X” may not be used.

System Subroutine Function ‘Channel | Address I:!;;a_?ée Sl;s::fn
1 SAl ASCIl (hexadecimal) to BIN 0 8060. O
2 SIA BIN to ASCIl (hexadecimal) 0 8063 O
3 |SAN ASCIl (decimal) to BIN 0 8072x O
4 |SNA BIN to ASCI! {decimal) 0 8075w O
5 | SAF ASCIl to real numbers 0 8066w O
6 |SFA Real numbers to ASCII 0 8069u O
7 SBF Integers to real numbers 0 806Cn O
8 SFB Real numbers to integers 0 806F« O
9 |SBD4 BIN to 4-digit BCD 0 8042 O
10 | SDB4 4-digit BCD to BIN 0 8045+ O
11 | SBD6 BIN to 6-digit BCD 0 8048« O
12 | SDB6 6-digit BCD to BIN 0 804Bw O
13 |SBA BIN addition (24 bits) 0 804Ex O
14 |[SBS BIN subtraction (24 bits) 0 8051u O
15 |SBM BIN multiplication (24 bits) 0 80544 O
16 |sSBwW BIN division (24 bits) 0 8057w O
17 |sca % ‘r,nvir:\t:t;? sc(l;;gl; g)evice (year, month, day, hour, 0 803Cx O
18 |scs _;__ Eglajg I;ci;rrlr:jtec'lzc;kcoc:‘%\;ice (year, month, day, 0 803F« o
19 |SPC —;— Programmable controller CPU discrimination 0 8078k X:
20 |skc ; Egll;l/STOP check of programmable controller 0 8030H. X
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i : Usable in the
System Subroutine Function Channel | Address A3VTS System
21 |sKR % Programmable controller CPU remote RUN | 0 80334 X
22 | SKP —;— Programmable controller CPU remote STOP 0 8036w X
A | Receives data of a designated byte length sent
23 |SRB ''B ] to a designated channel. 0 8009 o
A | Receives data of a designated byte length from '
24 | SwB B | a designated channel. 0 800C« O
25 | SReC E:::zet:ata byte size received via a designated 0 800F« O
Reads amount of bytes open in receive buffer
26 | SRF of a designated channel. 0 8012 O
| ™ | Controls data communication at a designated
27 | SHX B | channel using the Xon/Xoff code. 0 | 8015 ©
| — | Controls data communication at a designated
28 | SHD B | channel using the DR terminal. 0 80184 O
Converts all data communicated via a desig-
29 |SAE nated channel to EBCDIC code. 0 801Ew o
Does not convert data communicated via a
30 | SEA designated channel. 0 8021 O
Reads the number of bytes remaining in a| .
31 1STC buffer for a designated channel. 0 801Bx O
32 |SRP Reads the status of a designated channel. 0 8027+ O
33 | SR2 Reads buffer memory. 0 8000k O
34 |sw2 Writes to buffer memory. 0 8003 O
Reads the data memory of the programmable
35 | SADR controller CPU. 0 80784 X
Writes to data memory of the programmable
36 | SADW controller CPU. 0 807E« X
Writes to data memory of the programmable
37 | SADT controller CPU at random. 0 8081 X
Records data read at random from data mem-
38 | SADMO ory of the programmable controller CPU. 0 8084 X
‘ Reads from data memory of the programmable
39 | SADM1 controller CPU at random. 0 8087 X
40 | SAAR Reads sequence program. 0 808Ax X
41 | SAAW Writes sequence program. 0 808Dx X
42 | SAPR giep'ijds parameters of programmable controller 0 80904 %
a3 | sapw \(l:\g'ges parameters of programmable controller 0 80934 %
44 | SAPS Requests for analysis of CPU parameters. 0 8096w X
Generates interrupt to programmable control-
45 |SIT ler CPU. 0 802Ax X
4 |SIR’ Reads error code. 0 80244 O
47 |Sc2 Sets retry time of SR2/SW2. 0 8006k O
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APPENDIX 10 Dimensions

10.1 Majority module (A3VTU)

4.2 (0.17) 3 (0.12)

"™ o
AsvTy
ﬂ [ J
cPU INDICATOR :
B RESET  (O—RUN
A c sToP PAUSE
:] TRIPLE @ =g RESET @ AESET

©

2 (0.08)

)4
|
|

] <4PULL

Printed circuit board

250 (9.84)

— N - Blind cap

d o Is

[ 121 (4.76) 79.5 (3.13)

4.2 (0.17)

Unit: mm (inch)
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10.2 CPU module (A3VCPU)

)
o
o
4.2 (0.17) 3 {0.12) ;
' PR :I— B — -
AavcrPu
INDICATOR
OFF RESET o—RUN
[ﬂ 1 RONEION
— 0
i %]
—_ 5]
5 .
: e
Printed circuit board 3] E
Q
w
N
Lﬁl
= . B
L L\ Blind cap
o~ %
4.2 (0.17) 121 (4.76) 79.5 (3.13)
Unit: mm (inch)
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(1) Type A61P, A62P, A63P, A65P power supply modules
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10.3 Power supply modules

4.2 (0.17) l

4.2 (0.17)

i

O

250 (9.84)

10 (0.39)

8.6 (0.34)

121 (4.76)

2 (0.08)

[y

AssP
(o] POWER

INPUT

ACBS5~132V
AC170~264V
50760+

OUTPUT

OC5V 2A
DC2av 15A

SPARE
4 FUSE

~
INPUT
JAC!DDI?OOV

] SHOAT AC100V

] SHORT AC200V

oLG
* FG
- Dc24

OUTPUT
Joczac

55 (2.17)

M4 (0.16) X 0.7 {0.03) X 8 (0.31)

(for terminal screw)

Unit: mm (inch)
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(2) Type A61VP power supply module

o
[=}
4.2 (0.17) (=]
. N
ne - e -
As1vp
ﬂb QO ac
POWER
o oc
O OVER HEAT
—
@ FUSE
':(;l;IUZV
AC170- 264V
50 60H2
? ouTRyT
o DCSV 84
(2]
M o
[Te]
o~N
a; o SPARE
m FUSE
S
o
g
0
e
©
0
Q J
4.2 (0.17) ‘ 121 (4.76) 55 (2.17)
M4 (0.16) X 0.7 (0.03) X 8 (0.31)
(for terminal screw)
Unit: mm (inch)
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(3) Type A66P power supply module

’é M3 (0.12) X 0.5 {0.02). X 6 (0.24)
e 4.2 (0.17) / (Terminal screw) o 8
o (=]
wwn_ L ——
AssP
[ ] O  POWER
- l@ FUSE
7]
™
S
B 0
. pou. 4 I
1:.: 2
"é SHORTACIWV[ 3
R 5 ? SNORTACZOOV[ :
g3 3 "
=2 g Printed circuit board o )
JE | g
~N| 3 |sf
o
E INPUT 2
3 s |
S OUTPUT 11
m DC24V 1 2A 12
POWERON—-o-‘|l =
8 —d 16
N
8 17
J ‘\! Ko 18
~
o & 6 (0.24) 12 047)
o .
= 106 (4.17) 15 (0.59)
4.2 (0.17) | 121 (4.76) 37.5 (1.48)
Unit: mm (inch)
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10.4 Basic base unit (A30VB)

22-M4 screws (Metric screws) 4-$6 (0.24) dia. installation holes
(for module installation) \ / (M5 mounting screw)

o o © c 0 o 0 o o [ i
| EemE [PoverES A3V TU jasveeol BN 6 i3vCeuld

Hand hoid

o ]

200 (7.87)
250 (9.84)

Base cover

o i
O, 3,3, Py N o) S Y oo oé
460 (18.11) 29 (1.14)
480 (18.90) — '
007 00 0 0 1
o g
s
Q
Unit: mm (inch)
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10.5 Extension base units

18-M4 screws (Metric screws) 4- ¢ 6 {0.24) dia. installation holes
{for module installation) \ /(MS mounting screw)

= C G . S S, SR SR SN SR 2 VA
mes [3 [ ODOOOOO0O0 08
\ -
Hand hold T Ao [} o 2 -0 - -2 -3 -ma ms -6 [l . -
| | [ 5| 2
AN RRRRIEE
haed L A .
] ' [ra
K e PR s ) e 0 e P e e s O o D s P P
| 29 {1.14)
502 (19.8) -
522 (20.6) &
™
8
E 1o ot nnNnn o o n. o ni_l >
s
«

Unit: mm (inch)
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(2) Type A65B base unit |

12-M4 screws (Metric screws)

{for module installation)

4-$6 (0.24) dia. installation holes

(M5 mounting screw)

Base cover

L/ e

0 d0ddOe

out cowes me @ sE: @3 0

Hand hold

g |

=

°

200 (7.87)
250 (9.84)

IS}

{2
(o T T 0 oL 4 T, [

332 {13.07)

352 (13.86) .

29 (1.14)

9 (0.35)

—lll_r:ﬂ_ﬁ"lﬂ‘”nrlﬂnrd'—_

11.6 (0.46)

Unit: mm (inch)

(3) Type A68B base unit |

18-M4 screws (Metric screws)
{for module installation)

4-$ 6 (0.24) dia. installation holes

i (M5 mounting screw)

+ F ¥ ¥ F % ¥ ¥ F
Base cover E D DDDDDDDD@
N
N our [ [+ o1 -2 -3 ma | " [ {3 m7
Hand hold [ = g
| el
gy |1 | £
| i
[+]
B » 5
S Oy CO 0, 0,0, 0, 60,00, %
l 29 (1.14)
446 (17.56) -
466 (18.35) = ,
™
s
(<]

]ﬁn—lﬂ*‘ﬂﬂnﬂnnnnl—!

11.6 (0.46)

Unit: mm (inch)
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10.6 Memory cassettes (ASNMCA-. 1)

)
3]
s 4 PULL
=
31 (1.22) 79.5 (3.13)
j O
g
Unit: mm (inch)
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APPENDIX 11 Processing Time List

The processing times required for instructions used in the A3VTS
system is shown in the table provided on subsequent pages.

(1) Time required for refreshing is not included in the times
shown for each instruction.
To calculate the amount of time required for the sequence
program, it is necessary to add the refresh processing time
that occurs following the execution of the instruction.
The following is an example of calculations made to determine
the amount of time required for the sequence program and
refresh processing.

Sequence program processing time =
(Processing time for a particular instruction) + [END] processing time +

Calculated from table Refresh processing time
( processing time)

processing time =
time required to execute instruction -+
the count processing time at T/C

(Refresh processing time)

Input points + output points
16

Refresh time = X 111.4 [ pusec)

The number of input points and output points are determined
by the location of the I/O modules and special function

modules.
‘ X30
X0 X10 X30 Y50 Y60 Y80 YCO
2 o (8 |2 |o (2 |2
ENn EnE DE T
2 |BE|3E|S2[SE|BE(BE[SE| ¢
O |go|go|=3|ES|g|E[ED| 8
I a|Sal=BloalFal_al_a 8
< |32|28[5F|BelEn(B3(Be °
=82 e |5 82585
= |7 |l 1O | |0 |O
XF X2F X5F X4F X7F YBF YCF
Y4F
Input points
Output points

POINT

The number of I/0 points for the special function module
is 32 each for inputs and outputs.
Example) X30 to X4F, Y30 to Y4F
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The number of input points is the total of points of all modules

installed between the input or special function module input/

output installed in the lowest numbered slot and the one in the

highest numbered slot.

Example) In the example shown in the above figure, the total
number of points of the modules located between
X0 and X7F is

Input points = 16 + 32 4+ 32 4 16 4 32 = 128 points

The number of output points is the total of points of all

modules installed between the output or special function

module input/output installed in the lowest numbered slot and

the one in the highest numbered slot.

Example) In the example shown in the above figure, the total
number of points of the modules located between
Y30 and YCF is

Output points = 32 + 16 4+ 32 4+ 64 + 16 = 160 points

The following is an example of how refresh time is calculated.

| Calculation of refresh time]

The amount of refresh time required can be shortened by
installed the input, output, and special function modules in
blocks as shown in Fig. 7.1.

X50 Y70 X0 XEO
X0 X10 X30 Y50 Y70 Y90 YBO YFO Y0 X20 Y30 X50 Y70 YBO YDO YEO
e le |o |5 |5 |2 |2 |2 s |e |2 le |2 |o |2 |5
Junl3wniSunls b3 o wulowlocown b3 Swjov|2nicw|3uioculy
R |3E|BE[BE|S2Se k| 2k 2L m  |S2lBE|SE[BE|2E[BE|2E|SS
(&) £o|co|eo|SB|Sg[ED|tEB|ED o +=g|gEO|Eo|csolcg|EQ|EB|L B
g “D.‘_'Q.“D._‘EOEOSD.SQ.SQ. (;1:) EQHQSQHQSD.“QSD.TUO
< |32(28128(5 F|gF| 2888l ce < |5F|2e|28|28|58(38(5e(5F
== T |& |& 0 |0 |6 a =19 |- 6= |6 |&
-XF X2F X4F | X6F X8F|YAF YEF YFF X1F X2F X4F Y6F YAF YCF YDF XFF
Y6F Y8F Y1F YFF
Output points
Input points Input points = Output points
Fig. 7.1 Example of Modules Installed by Type Fig. 7.2 Example of Modules Installed at Random

Refresh time for Fig. 7.1
Input points = 16 + 32 4 32 + 32 + 32 = 144 points
Output points = 32 + 32 + 32 4+ 64 + 16 = 176 points

144 4 176

Refresh time = 16

X 111.4 = 2228 [ psec)

Refresh time for Fig. 7.2
Input points = Qutput points =
32+ 16+ 32+ 32+ 64 + 32+ 16 + 32 = 256 points

256 + 256

Refresh time = 16

X 111.4 = 3564.8 [ usec)
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(2) Non-execution times for basic and application instructions

{ Non-execution processing time = (number of instruction steps + 1 X 1.0 (ysec) |

(3) Processing time for Type A and Type B of basic and
application instructions

Type A are those instructions that meet all of the
following criteria.
1) Indexing qualifiers are not used.
2) File register is not used. 4
3) The number of digits designated for use when
using bit devices is either K4 or K8.
K4 for 16-bit instructions
K8 for 32-bit instructions
4) The designated device numbers used in bit de-
vices can be divided by "8".
Example)

[MOV[K4 X 10[K4am3

N

»Can be divided by 8.

Type B are those instructions that meet any of the

following criteria.

1) Indexing qualifiers are used.

2) File register is used.

3) The number of digits designated for use when
using bit devices is either K1 to K3 and K5 to K7.

4) The designated device numbers used in bit de-
vices cannot be divided by ”8".

Example)
[MOV[K3M1 | stzTg
| y » Cannot be divided by 8.
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11.1 Sequence instructions

Instruction Condition (Device) Processing Time (p sec) Comments
X 10
AND
ANI
Y.ML S BFTC
1.0
ORB
ON/OFF status unchangedlg,ﬁﬂ;"oﬂ“] 1.0
Y
ON/OFF status changed (8#&%’! 1.0
M (Excluding ON/OFF status unchangedlgﬁﬁfoﬁ“ 1.0
special M), e om
L B, S ON/OFF status changed [0y 1.0
Special M 371
Not executed 61.1
F -
Executed 663.1
Instruction execution time 1.0
® Not executed 38.0
ouT g2
T = o After time-up 11.2
221 2
24 3 238
8 £ |When to be added
e w 28.5
Instruction execution time 1.0
o Not executed 0
: When not counted 0
C 2 | 5
£ 1] After count-up 0
£l 2
2|2 25.1
g | W [When to be counted
a 295
Not executed 1.0
Y ON/OFF status unchanged (ON to ON) 1.0
Executed
ON/OFF status changed (OFF to ON) 1.0
Not executed 1.0
ML S : ON/OFF status unchanged (ON to ON) 1.0
SET Executed
ON/OFF status changed (OFF to ON) 1.0
Special Not executed 3.0
’ Executed 32.3
Not executed 3.0
F
Executed 637.7
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Instruction Condition (Device) Processing Time (u sec) Comments
» Not executed 1.0
Y ON/OFF status unchanged (ON to ON) " 1.0
Executed
ONJ/OFF status changed (OFF to ON) 1.0
Not executed 1.0
M, L S ON/QFF status unchanged (ON to ON) 1.0
Executed
ON/OFF status changed (OFF to ON) 1.0
Special M, Not executed 3.0
B Executed 321
RST Not executed 3.0
F
Executed 477.1
Not executed 3.0
T, C
Executed 43.1
D, W, Not executed 3.0
A0, A1,
Vv, Executed 27.5
Not executed 3.0
R
Executed 34.6
17000
Not executed 43.1
Y
Executed 394
[ mc™ | " y oy
M, L S, ot execute: R
F. B Executed 39.4
264
Not executed 59.3
Y On 61.9
Executed
off 60.3
PLF Not executed 59.1
ML S On 62.2
B, F Executed
Off 60.6
- Not executed 3.0
Y
Executed 376
SFTP M LS Not executed 3.0
B F Executed 37.6
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11.2 Basic instructions

11.2.1 Relational instructions

SEcton 77~ Processing Time (u sec)

_ vice G ° Type -A Type B Remarks
Instruction od All devices All devices
| b= [ s1] s2] 70 108
| AND= | s1 | s2 | 61 96
| OoR= | s1]| s2 | 67 104
| b= |[s1]s2]| 133 140
| ANDD= | s1 | s2 | 124 131
| orRb= | s1 | s2 | 133 140
| Lb<> | s1 | s2 | 69 106
| AND< > | 51 | 82 | 60 101
| OR<> | s1 | s2 | 66 99
| Lob< > | s1 | s2 | 131 137
| ANDD< > | s1 | s2 | " 129 135
| ORD< > | s1 | s2 | 120 135

.] LD> | s1 | s2 | 67 105
|_AND> [ s1] s2 | 60 101
| OorR> | s1] s2 | 66 99
| op> | s1]| s2 | 133 139
| ANDD> | s1 | s2 | 131 137
| orRp> |[s1]|s2]|| 131 137
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T Processing Time (U sec)
- BVicg i Type A Type B Remarks
Instruction od All devices All devices
| Lb<= [s1]s2] 71 108
| AND<= [ s1 [ s2 | 61 96
| OR<= [s1 ] s2| 69 104
| Lop<= [ s1 [ s2 | 137 143
| ANDD<=[ s1 [ s2 | 128 133
| ORD<= [ s1 [ s2 | 137 143
| < [s1]s2] 69 136
| AND< [ s1 [ s2] 59 99
| orR< [s1]s2] 66 100
| bp< [s1[s2] 133 139
| ANDD< [ s1 [ s2 | 131 137
| orRb< [ s1 [ s2] 131 137
| b>= [s1 [ s2] 70 109
| AND>= [ s1 [ s2 | 61 96
| OR>= [s1] s2] 69 104
| Lob>= | s1 [ s2 ] 137 142
| ANDD>=[ 51 [ s2 | 127 133
| ORD>= [ s1 [ s2 | 137 143
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11.2.2 BIN arithmetic operation instructions

nstmct.

Processing Time (M sec)

on TYpe

' Device Useg Type -A Type B Remarks
Instruction All devices All devices
| + |s | o] 44 78
| +p | s | D | 44 78
| b+ [ s ]| bp| 69 130
| p+p [ s | b | 69 130
|+ Is1]s2]D] 77 109
| 4P  [s1]s2]D| 77 109
| b+ [s1]s2]D] 99 139
| D+P [s1]s2]D| 99 139
| — |s ] o] 45 78
| —Pp [ s ] p] 45 78
| bp— |[s ]| o] 69 131
| bp—Pp [ s | D] 69 131
| —  [s1]s2]D] 79 111
| —P [s1]s2]D] 79 111
[7 D— [s1]s2]|D] 99 139
| b—P [si1]s2|D] 99 139
| X [s1]s2]D] 94 123
| xp  [s1[s2][D] 94 123
[ ox_ [si]s2|D] 341 387
| bxp [s1]s2]D] 341 387
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S Processing Time (i sec)
_ evizg oL Type A Type B Remarks
| Instruction q All devices All devices
| ~/  Is1]s2]D] 102 117
Iz |s1'|szl D\] 102 117
| b/ Isi[s2]p] 393 431
| b/p [s1]s2]D] 393 431
|l N [ b ] 29 65
| INnee [ D | 29 65
| one | D] 42 81
| bnee | D | 42 81
| pec | b | 31 68
| bece | D ] 31 68
| bbEc | D | 42 84
| bpbece | b | 42 84
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11.2.3 BCD arithmetic operation instructions

'nStB‘;ﬂ;n szpe Typel;rxocessmg i s:(':y)pe B Remarks
Instruction od All devices All devices
| B+ [ s | p| 123 138
| B+P | s | D | 123 » 138
| oB+ | s | b | 175 181
[ DB+Pv | s | D | 175 ' 181
| B+ [s1]s2|D] | 129 143
| B+P |[s1]s2|D| 129 143
| bB+ |[si1]s2][D| 187 193
| pB+P [s1]s2|D]| 187 193
| B— | s | b | 125 140
| B=P | s | D | 125 140
| bB— | s | D | 175 181
| pB—P | s | D | 175 181
| B— |sifs2|D]| 133 149
| B—P |[s1]s2|[D| 133 149
| bB— |[s1|s2|D] 185 193
| pB—P |s1|s2|D]| 185 193
| BX |[s1|s2|p]| 299 313
| BXP [s1]s2][D| 299 313
| DBX [s1]s2][D| 941 946
| DBXP [st|s2|D] 941 946
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'"”Z;;“:j::;sype TypeP;\ommmg T (use'l(':y)pe B Remarks
Instruction od All devices All devices
| B/ [si1]s2]D] 235 249
|_B/P |s1|s2[D]| 235 249
| DB/ [s1]s2]|D] 896 901
| bB/P [si1]s2]|D] 896 901
11.2.4 BCD to BIN conversion instructions
'"strgecf,::" ;Ype TypeP;ocessmg T (use'l":y)pe B Remarks
| Instruction Sed All devices All devices
| BcD [ s [ D | 82 114
| Bcop [ s | D | 82 114
| bBcb | s | D | 219 225
| pBcoP | s [ D | 219 225
| BN [ s [ D| 79 110
| BNP [ s [ D | 79 110
| pBIN [ s [ D | 215 221
| pBINP | s [ D | 215 221
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11.2.5 Data transmit instructions

S T : eP;ocessing Time (us?:) — .
nstruction _2Useg Al y:evices All tipevices e
| mMov | s | p | 47 80
| mow | s | D | 47 80
| omov | s | D | 67 92
| opmov | s | D | 67 92
| XcH | b1 | D2 | 60 116
| xcHp [ D1 | D2 | 60 116
| DxcH | b1 | D2 | 107 157
| pxchp | D1 | D2 | 107 157
| ecme | s | D | 43 85
| cmP | s | D | 43 85
| bpcML | s | D | 74 95
| ocMP | s | D | 74 95
| BMov [s|D|n| 399 416
| BMOVP | S| D|n| 399 416
| FMov [s|D|n]| 229 243
| FMOVP [s[D|n] 229 243
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11.2.6 Program branch instructions

Instruction Processing Time (M sec) Remarks
39.2 Indexing qualifiers are not used.
| co [ Pxx | .
47.7 Indexing qualifiers are used.
| 71.2 Indexing qualifiers are not used.
| scy [ Pxx | 3
80.5 Indexing qualifiers are used.
| uvMP [ PXX | 39.2
*1 )
[ FEND | 17000
69.7 Indexing qualifiers are not used.
[ caL | pxx | »
78.2 Indexing qualifiers are used.
69.7 Indexing qualifiers are not used.
| cALLP | PXX | , :
78.2 Indexing qualifiers are used.
l RET ] 50.2
| FOR [ n | 53.2
| NEXT | 40.7
| STOP | —
*1 ‘ ‘ X
[ CHG | 16260
: . 2473 Indexing qualifiers are not used.
I SUB | n l :
2486 Indexing qualifiers are used.
2473 Indexing qualifiers are not used.
| suBP | n |
2486 Indexing qualifiers are used.
| POINT |
Processing time for T/C count (processing time at END)
and refresh time are not included in processing time for *1
FEND and CHG instructions.
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11.3 Application instructions

11.3.1 Display instructions

Instruction - Processing Time (U sec) Remarks
| Lep | s | 202.7
| Lebc | s | 264.7
| LEDA ] ASCI characters | 201.7
| LEDB | ASH characters | 210.7
| LEDR | 637.7
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11.3.2 Logic operation instructions

’"s"":,f,'::: Jype Typel,:,cessmg et seTc\:pe B Remarks
Instruction Sed All devices All devices
| wanD | s [ D | 595 112.5
| wanoP [ s | D | 59.5 112.5
| pano [ s [ D | 139.5 151.5
| DANDP [ s | D | 139.5 151.5
| waAND [s1]s2] D] 95.5 127.5
| WANDP [s1]s2]D| 95.5 127.5
| wor [ s ] D | 60.5 112.5
| wore [ s ] D | 60.5 112.5
| boR | s ] b | 139.5 151.5
| borRr | s [ D | 139.5 151.5
| wor [s1]s2][D] 96.5 143.5
| worp [s1]s2][ D] 96.5 143.5
| wxorR [ s [ b | 59.5 112.5
| wxorp [ s | D | 59.5 112.5
| bxoR [ s [ D | 139.5 151.5
| bxorRP [ s | D | 139.5 151.5
| wxor [s1]s2][D] 96.5 143.5
| wxorp [s1][s2] D] 965 143.5
»| WXNR | s | D | . 635 ’ 1135
| wxNnRP [ s | D | 63.5 113.5
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e Processing Time (1 sec)

Instruction e “::: AITydpeiiﬁes AI.:- y::vi':es remarke
| xR | s | D | 1415 151.5

[ DXNRP | S | D | 1415 151.5

| wxnrR [s1]s2{D| 97.5 143.5

| WXNRP [S1]s2|D| 97.5 143.5

| NG | D | 495 65.5

| NP | D | 49.5 65.5
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11.3.3 Rotation instructions

The values for processing time are those for when n = 3.

Instruction Processing Time (U sec) Remarks

51.5 Indexing qualifiers are not used.
| ROR | n | ‘

56.5 Indexing qualifiers are used.

516 Indexing qualifiers are not used.
| RORP | n | 9 9

56.5 Indexing qualifiers are used.

58.5 Indexing qualifiers are not used.
| ReR | n |

63.5 Indexing qualifiers are used.

58.5 Indexing qualifiers are not used.
| RCRP | n ] :

63.5 Indexing qualifiers are used.

53.5 Indexing qualifiers are not used.
| rROL | n |

58.5 Indexing qualifiers are used.

53.5 Indexing qualifiers are not used.
| ROLP | n |

58.5 Indexing qualifiers are used.

‘ 56.5 Indexing qualifiers are not used.

| rReL | n ] 3

62.5 Indexing qualifiers are used.

56.5 Indexing qualifiers are not used.
| Rl | o] 9

62.5 Indexing qualifiers are used.

69.5 Indexing qualifiers are not used.
| DROR [ n |

745 Indexing qualifiers are used.

69.5 Indexing qualifiers are not used.
| DRORP | n |

745 Indexing qualifiers are used.

715 Indexing qualifiers are not used.
| DRER | n | :

775 Indexing qualifiers are used.

715 Indexing qualifiers are not used.
| DRCRP [ n |

77.5 Indexing qualifiers are used.

69.5 Indexing qualifiers are not used.
| bROL | n |

74,5 Indexing qualifiers are used.

69.5 Indexing qualifiers are not used.
| DROLP | n |

745 Indexing qualifiers are used.
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Instruction Processing Time (M sec) Remarks

67.5 Indexing qualifiers are not used.
[ DRCL | n ; —

73.5 Indexing qualifiers are used.

67.5 Indexing qualifiers are not used.
| DRCLP | n , -

73.5 Indexing qualifiers are used.
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11.3.4 Shift instr_uctions

T Processing Time (U sec)
nstr .
Ucr:onryp
De,,,-ce e Type A Type B Remarks
Instruction Jed All devices All devices _
{L_smR [ D] n| 73.5 99.5 When n = 5
| sfRP_ [ D [ n | 735 99.5 When n = 5
123.5 141.5 When n =5
| BSFR [ D [ n | :
129.5 151.5 When n = 15
123.5 141.5 When n =5
| BSFRP [ D [ n |
129.5 151.5 When n = 15
117.5 1235 When n = 5|
| bSFR [ D | n | .
179.5 187.5 When n = 15
117.5 1235 When n = 5
| DSFRP_ [ D [ n | ,
179.5 187.5 When n = 15
| st [ D[ n | 73.5 109.5
When n =5
| sfP [ D [ n | 735 109.5
133.5 145.5 When n = 5
| BSFL [ D [ n |
137.5 155.5 When n = 15
133.5 145.5 Whenn =5
| BsFLP | D [ n | '
137.5 155.5 When n = 15
117.5 124.5 When n = 5
| psftL [ D[ n |
181.5 189.5 When n = 15
117.5 1245 When n = 5
| psFrtP [ D [ n |
181.5 189.5 When n = 15
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' 11.3.5 Data processing instructions

S Processing Time (1 sec)
:t 0N Type Type A Type B Remarks
VlCe
Instruction Useq All devices All devices
199.5 231.5 When n = 5
| SER [s1|s2{n|
321.5 353.5 When n = 15
199.5 231.5 When n =5
| SERP [s1]S2|n| -
3215 353.5 When n = 15
| sum | s | 1145 128.5
[suvp | s || 113.5 129.5
| psum | s | 199.5 203.5
| osump | s | 199.5 2035
‘ 163.5 - 193.5 When n = 2
| bEcO |[s|D|n]| '
, 247.5 - 2795 When n = 8
163.5 193.5 When n = 2
| DECOP |S|D|n|
247.5 279.5 When n = 8
' D = B1 D = B100
| se¢ | s [ D | 91.5 977.5
163.5 195.5 When n = 2
| ENcO |[s|[D|n|
301.5 331.5 When n = 8
| 163.5 1995 When n = 2
| ENcoP [s|[D[n] —
301.5 331.5 When n = 8
89.5 106.5 When n =5
| BseT | D | n |
92.5 111.5 When n = 15
89.5 106.5 When n = 5
| BSETP [ D | n |
92.5 111.5 ‘When n = 15

APP-81

1B (NA) 66190-A



APPENDICES /MELSE C-A

Processing Time (U sec)
struct,-On T
eviea Yp Type A - Type B Remarks
Instruction Useq All devices All devices
96.5 110.5- Whenn =5
| BRST [ D [ n | ‘ |
99.5 » 114.5 When n =15
' 96.5 ' 110.5 Whenn =5
| BRSTP. [ D [ n |
99.5 114.5 When n = 15
108.5 142.5 When n = 1
| _uni [s]bD[n]|
130.5 164.5 When n = 4
108.5 142.5 When n =1
| UNP_ [s]D[n]|
130.5 164.5 When n = 4
, 137.5 169.5 When n =1
[ Dis [s[D]n] ,
1535 183.5 When n = 4
| 137.5 169.5 When n =1
| DISP_[s][D]n]
1563.5 183.5 When n = 4
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11.3.6 FIFO instructions

; Processing Time ( U sec)
nstruct,-o,,'.r
Devyies Ype Type A Type B Remarks

Instruction Usea All devices All devices
[ AW | s | D | 100.5 | 131.5
[ ArwP [ s | D | 100.5 131.5
| RAFR | D1 | D2 | 117.5 147.5
| FAFRP | D1 | D2 | 117.5 147.5

11.3.7 ASCIl conversion instruction

Instruction Processing Time (U sec) Remarks

IASC I ASCIl characters I D J ' 120
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11.3.8 Special function module instructions

Instruction Processing Time (u sec) Remarks
3347 Wh =1
[FROM[ n1[n2[D[n3] =
12605 When n3 = 1000
334 W =
[FROMP| n1 [n2 [D[n3] ! e
12605 When n3 = 1000
3051 When n3 = 1
DFRO | n1|n2(D|n3
[ [n1[n2] | n3] 12595 When n3 = 500
305 When n3 =
[DFROP [ n1 [ n2 D[ n3] - R
12595 When n3 = 500
3247 When n3 = 1
TO 1|/n2]S{n3
[ ln ln I lrl 22590 When n3 = 1000
, 3247 When n3 = 1
TOP |n1|n2|S|n3
L TOP [n1[n2] [ n3] 22590 When n3 = 1000
- 3523 When n3 = 1
| DTO [n1[n2][s[n3] —
19340 When n3 = 500
3523 Wh 3 =1
|DTOP| n1]n2]s[n3] —
19340 When n3 = 500
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11.3.9 Other instructions

Instruction Processing Time (U sec) Remarks
| WDT | 63.7
| WDTP ] - 637
771 When the number of conditional contacts is 1 point.
3380 When the number of conditional contacts is 50 points.
| cHk | D1 | D2 |
, 6887 When the number of conditional contacts is 100 points.
10137 When the number of conditional contacts is 150 points.
8448 When device memory only
| SLT |
24598 When device memory + R (8K points)
| SLTR | 29.3
| STRA | 30.2
| STRAR | 21.7
| STC | 28.1
| CLC ] 30.5
|DUTY [ n1 [ n2 | D | 60.4
| R | s | D | 3183
|PRC| s | D | 3172
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IMPORTANT

The components on the printed circuit boards will be démaged 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 electfical parts
with any non-grounded tools etc.

Under no circumstances will Mitsubishi Electric be liable or responsible for any consequential damage that may
arise as a result of the installation or use of this equipment.

All examples and diagrams shown in this manual are intended only as an aid to understanding the text, not to
guarantee operation. Mitsubishi Electric will accept no responsibility for actual use of the product based on these
illustrative examples.

Owing to the very great variety in possible applications of this equipment, you must satisfy yourself as to its
suitability for your specific application.
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